PCT

WORLD INTELLECTUAL PROPERTY QRGANIZATION
Intemmauona! Bureau

a7/< oS

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 7 :

{11} International Publication Number:

WO 00/39087 |

(22) International Filing Date: 22 December 1999 (22.12.99)

(30) Priority Data:

60/113,710 24 December 1998 (24.12.98) US

(63) Related by Continuation (CON) or Conatinuation-in-Part
(CIP) to Earlier Application
Us
Filed on

60/113.710 (CIP)
24 December 1998 (24.12.98)

(71) Applicant {for all designated States except US): AVENTIS
‘ PHARMACEUTICALS PRODUCTS INC. [US/USE; 500
o Arcola Road, Collegeville, PA 19426-0997 (US).
{72) Inventors; and
(75} Inveptors/Applicants (for US only): DANKULICH, William,

P. JUS/US]; 230 Freeland Drive, Collegeville, PA 15428

(Us). MCGARRY, Daniel,

G. [GB/ST,

3000 Valley Forge Circle,

enue, Rosemont,

Apartment 148,

{US). BURMNS, Christopher (US/US],

King of Prussia, PA 19406
138 Montrase Av-
S$). GALLAGHER, Timothy,

F. [US/US}; 255 Manor Read, Harleysville, PA 19438 (US).

CO07D 401/12, 403/12, A61K 31/33, A61P 7/02, | A3
(continued on the following page} (43) International Publication Date: 6 July 2000 (06.07.00)
1
(21) International Application Number: PCT/USS9/30623 VOLZ, Francis, A. [US/US]; 1018 Hartel Avenue, Philadel-

thia, PA 1531171 (U3).

(74) Agents: OEHLER, Ross, 1. et al; Aventis Pharmaceuticzls
Products Inc., 500 Arcola Road, Collegeville, .PA 19426

(us). B,
i

{81) Designated States: AM, AT AU AZ. BA, BB,BG, BR,
BY, CA, CH.@;U CZ, DE, DK, EE, ES, FI, GB, GE,
GH, GM, HU, ILISJPKEKGKPK.RKZLC
LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW MX
NO, NZ, PL, PT, RO, RU, SD, SE, SG, 81, SK, SL, T3,
T™, TR, TT, UA, UG, US, UZ, VN, . YU, ZW, ARIFO
patent (GH, GM, KE, 1L.§, MW, 8D, SL, 5Z, TZ, UG, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, T}, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE}), OAP] patent {BF,
BI, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, 8N,
TD, TG).

A BRI
] - |

Published
With internatianal search report.

(88) Pate of publication of the international search report:
9 November 2000 {09.11.00}

INHIBITORS

%‘%: Coll ¥)1 S
k. b e

(57} Abstract

{54) Title: SUBSTITUTED (AMINQIMINOMETHYL OR AMINOMETHYL)BENZOHETEROARYL COMPQUNDS AS FACTOR XA

This invention is directed to an (aminotminomethy! or aminomethyi)benzoheteroaryi compound of formula (I3 wherein X is O, S or
NR' which i5 useful for inhibiting the activity of Factor Xz by combining said compound with a composition containing Factor Xa. The
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SUBSTITUTED (AMINQIMINOMETHYL OR AMINOMETHYL)BENZOHETEROARYL
COMPOUNDS

FIELD OF THE INVENTION

This invention is directed to substituted (aminoiminomethyl or aminomethyl)benzoheteroaryi
compounds that inhibit Factor Xa, pharmaceutical compositions comprising these compounds and use of the
compounds for inhibiting Factor Xa or otherwise treating a physiological condition in a patient that may be

ameliorated by administering these compounds 1o the patient.

BACKGROUND OF THE INVENTION

Factor Xa is the penultimate enzyme in the coagulation cascade. Both free Factor Xa and Factor Xa
assembled in the prothrombinase complex (Factor Xa, Factor Va. calcium and phospholipid) are inhibited by
compounds of formula 1. Factor Xa inhibition is obtained by dl),rlCCt coglplei(jf?gm’luon between the inhibitor
and the enzyme and is therefore independent of the plasma co- ‘factor amlthro}'nblfw M. Eftccnve Factor Xa
inhibition is achieved by administering the compounds either by oral administration. comtinuous intravenous
infusion, bolus intravenous administration or any other parenteral route such that it achieves the desired

effect of preventing the Factor Xa induced formation of thrombin from prothrombm 22 =
oo o

e - .

Anticoagulant therapy is indicated for the treatment and prophylaxis of a variety of t rombotic *
conditions of both the venous an-d arterial vasculature, In the arterial system, abnormal thrombus formation
is primarily associated with arteries of the coronary. cerebral and peripheral vasculature. The discases
associated with thrombotic occlusion of these vessels principally include acute myocardial infarction (AMI),
unstable angina, thromboembolism, acute vessel closure associated with thrombolytic therapy and
percutaneous transluminal coronary angioplasty {PTCA). transient ischemic attacks, stroke. intermitient
claudication and bypass grafting of the ceronary (CABG) or peripheral arteries. Chronic anticoagulant
therapy may also be beneficial in preventing the vessel luminal narrowing (restenosis} that often occurs
following PTCA and CABG, and in the maintenance of vascular access patency in long-term hemodialysis
patients. With respect io the venous vasculature, pathologic thrombus formation freguently occurs in the

veins of the lower extremities following abdominal. knee and hip surgery {desp vein thrombosis, DVT).

DVT further predisposes the patient w a higher risk of pulmonary thromboembohism. A svstemic.
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disseminated intravascular coagulopathy (DIC) commonly occurs in both vascular systems during septic
shock, certain viral infections and cancer. This conditton ts characterized by a rapid consumption of
coagulation factors and their plasma inhibitors resulting in the formation of life-threatening clots throughout
the microvasculature of several organ systems.

Accumulated experimental evidence has aiso reflected that prothrombin activation is only one of the

biological activities of Factor Xa. EPR-1 (effector cell protease receptor-1, recognizing Factor Xa), ts

believed to mediate several of the vascular wall interactions by Factor Xa. It has been shown to be
C B o

expressed on human u lltéal vein endothelial cells, rat smooth muscle cells and platelets(CR McKenzie, et

al., Arterioscler Thromb Vasc Biol 16 1285-91 (1996); also F Bono, et al., J Cell Physiol 172 36-43 (1997),
AC Nicholson, et al., J Biol Chem 271 28407-13 (1996),J.M. Herbert, et al., J Clin Invest 101 993-1000
(1998)). This protease-receptor interaction could mediate not only prothrombinase-catalyzed thrombin
generation, but alsoﬂdwerse giljular functions such as cell proliferation, release of PDGF and DNA
syntheses. The mngggrh}c\\effect of Factor Xa has been reported to be dependent on Factor Xa enzymatic
activity (F Bono, et al., J Cell Physiol 172 36-43 (1997), J.M. Herbert, et al., J Clin invest 101 993-1000
(1998)). TAP for example inhibited the mitogenesis of human and rat cultured vascular smooth muscle cells
(F Bono, et al., J Celi Physiol 172 36-43 (1997)). In a study of the rabbit carotid artery air-drying injury
model, increased EPR-1 expression was detected after vascular,injury, Animals treated with the specific
Factor Xa inhibitor, DX-9065a, exhibited less neointimal proliferation. The important regulatory role of
Factor Xa in the coagulation process coupled with its mitogenic effects pm mvolvemem in-

i T
the formation of thrombin'at the luminal surface of the vessel wall and contribution to the atherorilrombotnc
T VT
process and abnormal proliferation of vascuiar cells resulting in restenosis or dngiogenesis. P B
In view of the physiological conditions discussed above related to Factor Xa, inhibitors of Factor Xa

would be useful in treating those conditions and others that would be ameliorated by a Factor Xa inhibitor.

Reported Developments

H. E. Lape, et al, Arch. Int. Pharmacodyn., 171(2) 394414 (1968) disclose the following optionally

alky! substituted indole-({ or 3)-acetarnidoxime compounds wherein X is CH or N, and nis 0-2

A
U
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HNHON=)C(CHz)0 =
A :
H o

A wide range of antihypeniensive activity is noted regarding the compounds. There is no disclosure or

suggestion that the acetamidoxime compounds exhibit Factor Xa activity.

5
European Patent Application Publication No. 568,289 discloses the following 2-carboxamidine
. benzothiophene compounds wherein at least one of R°, R®, R* and R’ is an organic group
r! R?
/? /\
NR? !
4 L
g
NR® S R*
R® _7
10

which includes 5 or more carbons, an organic group which contains a sulfur atom or hydroxy, an unsaturated
organic group or a cyclic organic group. The compounds are noted to be urokinase inhibitors. European

Patent Application Publication No. 568,289 does not disclose or suggest

3-carboxamidine benzothiophene compounds or that the 2-carboxamidine benzothiophene compounds

.1 5  exhibit Factor Xa activity.

SUMMARY OF THE INVENTION

This invention is directed to a compound of formula I:

20
X Ry g 1 2 AN
L L !
N g e R )

A A
W
=
XL
13
—

(1
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wherein

Xis O, SorNR';

R is hiydrogen, cycloalkyl, cycloalkenyl, heterocyclyl, heterocyclenyl, fused aryleyeloalkyl, fused
heteroarylcycloalkyl, fused arylcycloatkeny!, fused heteroarylcycloatkenyl, fused arylheterocyclyl, fused
heteroarylheterocyclyl, fused arylheterocyclenyl, fused heteroarylheterocyclenyl, aryl, fused
cycloaikenylaryl, fused cycloalkylaryl, fused heterocyclylaryi, fused heterocyclenylaryl, heteroaryl, fused
cycloalkylheteroaryl, fused cycloalkenytheteroaryl, fused heterocyclenytheteroaryl or fused
heterocyclylheteroaryl, provided that when L? is a chemical bond, then Q is attached to R through a carbon
atom thereof and, when R is hydrogen then L* is not a chemical bond;

R' is hydrogen, atkyl, aralkyl, heteroaralkyl, acyl, aroyl, heteroaroyl, alkoxycarbonyi,
aryloxycarbonyl or heteroaryioxycarbonyl;

R? and R’ are hydrogen, or taken together are =NR*;

R* is hydrogen, R*0,C-, R°0O-, HO-, cyano, R’CO-, HCO-, lower alkyl, nitro, or R°R'N-;

R’ is alkyl, aryl, heteroaryl, aralkyl, or heteroaraikyl;

R* and R’are independently hydrogen or atkyl;

L' is alkylene, alkenylene or alkynylene;

L? is a chemical bond, alkylene, alkenylene or alkynylene;

Q is -NR® -, .O-, -C(O)-, -C(O)-O-, -0-C(O)-, -NR¥ C(('}-, -CXHNR? -, -NR*C(XHO-,
-OC{X'INR™: -NREC(X"NR, -NR!C(X"NR*, -5(0),-, -NR*SQ,- or -SO,NR"-, provided that a nitrogen ~_
atom or oxygen atom of Q is not directly bonded to a carbon atom of L' or L7 having a double bond or triple
bond, or Q-L*-R is cycloalkyl, cycloalkenyl, heterocyclyl, heterocycienyl, fused aryleycloalkyl, fused
heteroarylcycloalkyl, fused arylcycloalkenyl, fused heteroarylcycloalkenyl, fused arylheterocyclyl, fused
heteroarytheterocyclyl, fused arylheterocyclenyl, fused heteroarylheterocyctenyl, aryl, fused
cycloatkenylaryl, fused cycioalkylaryl, fused heterocychytaryl, fused heterocyclenylary!, heteroaryl, fused
cycloalkylhetercaryl, fused cycloalkenytheteroaryl, fused heterocyclenyiheteroaryl or fused
heterocyclylheteroaryt, provided that a nitrogen atom or oxygen atom of Q is not directly bonded to a carbon
atom of L' having a double bond or triple bond;

X'isQorS;

R® is hydragen, atkyl, aralkyl, heteroaralkyl, acyl. aroyf, hetercaroy! or alkoxycarbonyl;

R® 1s hydrogen, atkyl, aralkyl, heteroaralkyl, acy!, aroy! or hetercaroyt; and

nis0, 1or2, or
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an oxide thereof, a pharmaceutically acceptable salt thereof, a solvate thereof, or prodrug thereof.

DETAILED DESCRIPTION OF THE INVENTION
As used above, and throughout the description of the invention, the following terms, unless

otherwise indicated, shall be understood to have the following meanings:

Definitions

"Patient” includes both human and other mammals.

"Alkyl" means an aliphatic hydrocarbon group which may be straight or branched having about
! 1o about 15 carbon atoms in the chain. Preferred alky! groups have 1 to about 10 carbon atoms in the
chain. Branched means that one or more lower alkyl groups such as methy!, ethyl or propyl are attached to a
linear alkyl chain. “Lower alky!" means about 1 to about 4 carbon atoms in the chain which may be straight
or branched. The alkyl group may be substituted by one or more halo, hydroxy!, cycloalkyl or cycloalkenyl.
Representative alkyl groups include methy!, fluoromethyl, difluoromethyl, triffuoromethyl,
cyclopropyimethyl, cyclopentylmethyl, ethyl, n-propyl, i-propyl, n-butyi, t-butyl, n-pentyl, 3-pentyl, heptyl,
octyl,.nonyl, decyl and dodecyl.

"Alkylene” means a straight or branched bivalent hydrocarbon chain having from 1 to about 10
carbon atoms. The preferred alkylene groups are the lower alkylene groups having from 1 to about 4 carbon
atoms. The alkylene group may be substituted by ore or more halo, hydroxy, acyl, alkoxycarbonyl or
carboxy. Exemplary alkylene groups include methylene, ethylene, propylene or butylene; preferred is
ethylene.

"Alkeny!" means an aliphatic hydrocarbon group containing a carbon-carbon double bond and which
may be straight or branched having about 2 to about 15 carbon atoms in the chain. Preferred alkenyl groups
have 2 to about 10 carbon atoms in the chain; and more preferably about 2 to about 4 carbon atoms in the
chain. Branched means that one or more lower alkyl groups such as methyl, ethyl or propy!l are attached 1o a
linear alkeny! chain. “Lower alkenyl!” means about 2 to about 4 carbon atoms in the chain which may be
straight or branched. The alkenyl group may be substituted by one or more halo. Representative alkeny!
groups inciude ethenyl, propenyt, n-butenyl, i-butenyl, 3-methyibut-2-enyl,
n-pentenyl, heptenyl, octenyl and decenyl.

"Alkenylene” means a straight or branched bivalent hydrocarbon chain having a double bond and
from 2 to about 10 carbon atoms. Preferred alkenylene groups are the lower atkenylene groups having from

2 1o abeut 4 carbon atoms. The alkenylene group may be substituted by one or more hale, hydroxy, acyl,
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alkoxycarbonyl or carboxy, provided the hydroxy is not substituted at a double bond thereof. Exemplary
alkenylene groups include ethenylene, propenytene or butenylene.

"Alkynyl" means an aliphatic hydrocarbon group containing a carbon-carbon triple bond and which
may be straight or branched having about 2 10 about 15 carbon atoms in the chain. Preferred alkynyl groups
have 2 to about 10 carbon atoms in the chain; and more preferably about 2 to about 4 carbon atoms in the
chain. Branched means that one or more lower alkyl] groups such as methyl, ethyl or propyl are attached to a
linear alkyny| chain. “Loweralkynyl" means about 2 to about 4 carbon atoms in the chain which may be
straight or branched. Representative alkynyl groups include ethynyl, propynyl. n-butynyl, 2-butynyl, 3-
methylbutynyl, n-pentynyi, heptynyl, octynyl and decynyl.

"Alkynylene" means a straight or branched bivalent hydrocarbon chain having a double bond and
from 2 to about 10 carbon atoms. Preferred alkynylene groups are the lower atkynylene gr;ps having from
2 to about 4 carbon atoms. The alkynylene group may be substituted by one or more halo, hydroxy. acyl,
alkoxycarbony! or carboxy, provided the hydroxy is not substituted at a triple bond thereof. Exemplary
alkynylene groups include ethynylene, propynylene or butynylene.

“Carboxy” means a HO(O)C- (carboxylic acid) group.

"Carboxyalkyl” means an HOOC-alkyl- group wherein the alkyl group is as defined herein,
Preferred groups include carboxymethyl and carboxyethyl.

"Cycloalkyl” means a non-aromatic mono- or multicyclic ring system of about 3 to about 10 carbon
atoms, preferably of about 5 to about 10 carbon atoms. Preferred cycloalky! rings contain about 5 to abou_t:.6
ring atoms. The cycloalkyl is optionally substituted with one or more “‘ring system substituents” which may
be the same or different, and are as defined herein. Representative monocyclic cycioalkyl include
cyclopentyl, cyclohexyl, cycloheptyl, and the like. Representative multicyclic cycloalkyl include 1-decalin,
norborny!, adamanty!, and the like.

"Cycloalkylalkyl" means a cycloalkylalky! group wherein the cycloalkyl and alkyl groups are as
herein defined. Representative cycloalkylalkyl groups include cyclopropyl, cyciopentyl, cyclohexyl,
cycloheptyl, and the like

"Cycloalkenyl” means a non-aromatic mono- or mulicyclic ring system of about 3 to about 10
carbon atoms, preferably of about 5 to about 10 carbon atoms which contains at ieast one carbon-carton
double bond. Preferred cycloalkylene rings contain about 5 to about 6 ring atoms. The cycloalkeny! 1s
optionally substituted with one or more “ring system substituents” which may be the same or different, and
are as defined herein. Representative monocyclic cycloalkenyl include cyclopentenyl. cyclohexenyl.

cycloheptenyl, and the like. A represeniative multicvclic cyvciecalkenvl is norbornylenyl.

'
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"Heterocyclenyl” means a non-aromatic monocyclic or multicyclic ring system of about 3 to about

Oing atoms, preferably about 5 to about 10 ring atoms, in which one or more of the atoms in the ring system

is/are element(s) other than carbon, for example nitrogen, oxygen or sulfur atoms, and which contains at
least one carbon-carbon double bond or carbon-nitrogen double bond. Preferred heterocycieny! rings
contain about 5 to about 6 ring atoms. The prefix aza, oxa or thia before heterocyclenyl means that at least a
nitrogen, oxygen or sulfur atom respectively is present as a ring atom. The heterocycienyl is optionally
substituted by one or more ring system substituents, wherein “ring system substituent” is as defined herein.
The nitrogen or sulphur atom of the heterocyclenyl is optionally oxidized to the corresponding N-oxide, S-
oxide or §,S-dioxide. Representative monocyclic azaheterocyclenyl groups include 4,5-dihydro-
{1,2,4]Joxadiazyt, 1,2,3,4- tetrahydropyridinyl, 1,2-dihydropyridyl, 1,4-dihydropyridyl, 1,2,3,6-
tetrahydropyridinyl, 1,4,5,6-tetrahydropyrimidinyl, 2-pyrrolinyl, 3-pyrrolinyl, 2-imidazolinyl, 2-pyrazolinyi,
and the like. Representative oxaheterocycleny! groups include 3,4-dihydro-2H-pyran, dihydrofuranyl,
fluorodihydrofuranyl, 2,3-dihydropyridazinyl, 1 6-dihydrotriazinyl, and the like. A represemtative
multicyclic oxaheterocyclenyl group is 7-oxabicyclo{2.2.1]heptenyl. Representative monocyclic
thiaheterocyclenyi rings include dihydrothiophenyl, dihydrothiopyranyl, and the like. A heterocyclenyl may
also be a “lactam” where the heterocyclenyl is an appropriately dioxo substituted azaheterocyclenyl, for
example maletmide.

"Heterocyclyl” means a non-aromatic saturated monocyclic or multicyclic ring system of about 3 to
about 10 ring atoms, preferably about 5 to about 10 ring atoms, in which one or more of the atoms in the ring
system is/are element(s) other than carbon, for example nitrogen, oxygen or sulfur. Preferred heterocyclylg
contain about 5 to about 6 ring atoms. The prefix aza, oxa or thia before heterocycly! means that at least a
nitrogen, oxygen of sulfur atom respectively is present as a ring atom, The heterocyclyl is optionaily
substituted by one or more “ring system substituents” which may be the same or different, and are as defined
herein. The nitrogen or sulphur alom of the heterocycly! is optionally oxidized to the corresponding
N-oxide, S-oxide or 5.5-dioxide. Representative monocyclic heterocyclyl rings include piperidyi,
2-oxo-hexahydro-pyrimidinyl, imidazolinyl, pyrrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
thiazotidinyl, 1,3-dioxolanyl, I,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiophenyl, tetrahydrothiopyrany!,
and the like. A heterocyclyl may also be a “lactam” where the heterocyclyi is an appropriately droxo
substituted azaheterocyciyl, for example succinimide.

"Heterocyclyloxy” means a heterocycty!-O- group in which the heterocvelyl group is as previously

described. Exemplary heterccvcivioxy groups include gquinuclidyvloxy. pentamethylenesulfideoxy.
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tetrahydropyranyloxy. tetrahydrothiophenyloxy, piperidinyloxy, pyrrolidinyloxy, tetrahydrofuranyloxy or 7-
oxabicyclo{2.2.1}heptanyloxy, hydroxytetrahydropyranyioxy and hydroxy-7-oxabicyclo{2.2.1]heptanyloxy.

"Heterocyciyl-alkylene-O-" means a heterocyclyl-alkylene-O- group in which the heterocyclyl and
alkylene groups are as previously described. Exemplary heterocyclyl-alkylene-O- groups include
pyrrolidinyl-ethoxyl. and piperidinyl-methoxyl.

"Aryl" means an aromatic monocyclic or muiticyclic ring system of 6 to about 14 carbon atoms,
preferably of about é to about 10 carbon atoms. The ary] is optionally substituted with one or mare “ring
system substituents” which may be the same or different, and are as defined herein. Representative aryl
groups include phenyl, naphthyl, substituted phenyl or substituted naphthyl.

"Heteroaryl" means an aromatic monocyclic or multicyclic ring systern of about 5 to about 14 ring
atoms, preferably about 5 to about 10 ring atoms, in which one or more of the atoms in the ring system is/are
element(s) other than carbon, for exampie nitrogen, oxygen or sulfur. Preferred heteroaryls contain about 5
to about 6 ring atoms. The "heteroaryl” is optionally substituted by one or more “ring system substituents™
which may be the same or different, and are as defined herein. The prefix aza, oxa or thia before heteroaryl
means that at least a nitroger, oxygen or sulfur atom respectively is present as a ring atom. A nitrogen atom
of a heteroaryl is optionally oxidized to the corresponding N-oxide. Representative heteroaryls include
pyrazinyl, furanyl, thienyl, pyridyl, pyrimidinyl, isoxazotyl, furanopyridyl, pyrrolopyrimidiny!, isothiazolyl,
oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrroiyl, pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl,
pyridazinyl, quinoxalinyl, phthalazinyl, imidazo[1,2-aJpyridine, imidazo[2,1-b]thtazolyl, benzofurazanyl, .
indolyl, azaindolyl, benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyi,
thienopyrimidyl, pyrrolopyridyl, imidazopyridy!. isoquinolinyl, benzoazaindolyl, 1,2 4-triazinyl,
benzothiazolyl and the like.

“Fused arylcycloalkenyl” means a radical derived from a fused ary! and cycloalkenyl as defined
herein by removal of hydrogen atom from the cycloalkenyl portion. Preferred fused arylcycioalkenyls are
those wherein aryl is phenyl and the cycloalkeny! consists of about 5 to about 6 ring atoms. The fused
arylcycloalkenyl is optionalty substituted by one or more ring system substituents, wherein “ring system
substituent” is as defined herein. Representative fused aryleycloalkenyl include 1.2-dihydronaphthylene,
indene, and the {ike, in which the bond to the parent moiety is through a non-aromatic caroon atom.

“Fused cycloalkenylaryl” means a radical derived from a fused arylcvcloalkeny! as defined herein by
removal of hydrogen aiom from the aryl portion. Representative fused cvcloalkenylaryl are as described

herein for a fused arylcycloalkenyl, except that the bond to the parent moiety is through an aromatic carbon

atom.
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“Fused arylcycloalky!l” means a radical derived from a fused aryl and cycloalky) as defined herein
by removal of a hydrogen atom from the cycloalkyl portion. Preferred fused arylcycioalkyls are those
wherein ary! is phenyl and the cycloalkyl consists of about 5 to about 6 ring atoms. The fused arylcycloalky!
is optionally substituted by one or more ring system substituents, wherein “ring system substituent” is as
defined herein. Representative fused arylcycioalky! includes 1,2,3,4-tetrahydronaphthyl, and the like, in
which the bond to the parent moiety is through a non-aromatic carbon atom.

“Fused cycloalkylaryl” means a radical derived from a fused arylcycloalkyl as defined herein by
removal of a hydrogen atom from the aryl portion. Representative fused cycloalkylaryl are as described
berein for a fused arylcycloalkyl radical, except that the bond to the parent moiety is through an aromatic
carbon atom.

“Fused aryiheterocyclenyl” means a radical derived from a fused aryl and heterocycienyl as defined
herein by removal of a hydrogen atom from the heterocycleny! portion. Preferred fused arylheterocyclenyis
are those wherein aryl is phenyi and the heterocyclenyl consists of about 5 to about 6 ring atoms. The prefix
aza, oxa or thia before the heterocyclenyl portion of the fused arytheterocycleny] means that at least a
nitrogen, oxygen or sulfur atom respectively is present as a ring atom. The fused arylheterocyclenyl is
optionally substituted by one or more ring system substituents, wherein “ring system substituent” is as
defined herein. The nitrogen or sulphur atom of the heterocycleny! portion of the fused arylheterocyclenyl is
optionally oxidized to the corresponding N-oxide, S-oxide or §,S-dioxide. Representative fused
arylheterocycleny! include 3H-indolinyl, 1H-2-0xoquinolyl, 2H-1-oxoisoquinolyl, 1.2-dihydroquinalinyl,
3,4-dihydroquinolinyl, 1,2-dihydroisoquinolinyl, 3,4-dihydroisoquinolinyl, and the like, in which the bon;j-rto
the parent moiety is through a non-aromatic carbon atom.

“Fused heterocyclenylaryl” means a radical derived from a fused arylheterocyclenyl as defined
herein by removal of a hydrogen atom from the ary! portion. Representative fused heterocycienylaryi are as
defined herzin for a fused arylheterocyclenyi radical, except that the bond to the parent moiety is through an
aromatic carbon atom.

“Fused arylheterocyclyl” means a radical derived from a fused ary] and heterocycly] as defined
herein by removal of a hydrogen atom from the heterocyclyl portion. Preferred fused arylheterocyclyls are
those wherein aryl is phenyl and the heterocyclyl consists of about 5 1o about 6 ring atoms. The prefix aza,
oxa or thia before heterocyclyl means that at least a nitrogen, oxygen or suifur atom respectively 1s present
as aring atom. The fused arylheterocyclyl is optionally substituted by one or more ring svstem substituents,
wherein “ring system substituent” ts as defined herein. The nitrogen or sulphur atom of the heterocyciyl

portion of the fused arvlheterocyclyi is optionally oxidized to the corresponding N-oxide, S-oxide or S.S-
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dioxide. Representative preferred fused arytheterocycliyl ring systems include phthalimide, 1.4-
benzodioxane, indolinyi, 1,2,3,4-tetrahvdroisoquinoiine, 1,2,3,4-tetrahydroquinoline, 1H-2,3-
dihydroisoindelyl, 2,3-dihydrobenziflisoindolyt, 1,2,3,4-tetrahydrobenz[g]isoquinolinyl, and the like, in
which the bond to the parent moiety is through a non-aromatic carbon atom.

“Fused heterocyclylaryl” means a radical derived from a fused aryheterocycly! as defined herein by
removai of a hydrogen atom from the heterocyclyl portion. Representative preferred fused heterocyclylaryl
ring systems are as described for fusem except that the bond to the parent moiety is through
an aromatic carbon atom. A fused heterocyclylaryl may also be a “lactam™ where the heterocycly! is an
appropriately dioxo substituted azaheterocyclenyl, for exampte phthaiimide.

“Fused heteroarylcycloalkenyl” means a radical derived from a fused heteroaryl and cycloalkenyl as
defined herein by removal of a hydrogen atom from the cycloalkenyl portion. Preferred fused
heteroarylcycloalkenyls are those wherein the hetercaryl and the cycloalkenyl each contain about 5 to about
6 ring atoms. The prefix aza, oxa or thia before heteroaryl means that at least a nitrogen, oxygen or sulfur
atom respectively is present as a ring atom. The fused heteroarylcycloalkenyl is optionally substituted by
one or more ring system substituents, wherein “ring system substituent™ is as defined herein. The nitrogen
atom of the heteroaryl portion of the fused heteroaryleycloalkenyl is optionally oxidized to the
corresponding N-oxide, Representative fused heteroaryleycloalkenyl include 5,6-dihydroquinolyl, 5,6-
dihydroisoquinolyl, 5,6-dihydroquinoxalinyl, 5,6-dihydroquinazolinyl, 4,5-dihydro-1H-benzimidazolyl,
4,5-dihydrobenzoxazolyl, and the like, in which the bond to the parent moiety is through a non-aromatic . -
carbon atom.

“Fused cycloalkenylheteroaryi” means a radical derived from a fused heteroarylcycloalkenyl as
defined herein by removal of a hydrogen atom from the heteroary! portion. Representative fused
cycloalkenylheteroary! are as described herein for fused heteroaylcycloalkenyl, except that the bond to the
parent moiety is through an aromatic carbon atom.

“Fused heteroarylcycloalkyl” means a radical derived from a fused heteroaryl and cycloalkyl as
defined herein by removal of a hydrogen atom from the cycloalkyl portion. Preferred fused
heteroarylcycloalkyls are those wherein the heteroaryl thereof consists of about 5 to about 6 ring atoms and
the cycioalky! consists of about 5 to about 6 ring atoms. The prefix aza, oxa or thia before hetercaryl means
that at least a nitrogen, oxygen or sulfur atom is present respectively as a ring atom. The fused
heteroaryicycioalkyl is optionally substituted by one or more ring system substituents, wherein “ring system

substituent” is as defined herein. The nitrogen atom of the heteroaryl portion of the fused

Bl
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heteroarylcycloalky! is optionally oxidized to the corresponding N-oxide. Representative fused
heteroarylcycloalkyl include 5,6,7,8-tetrahydroquinolinyl, 5.6.7.8-tetrahydroisoquinolyl,
3,6,7,8-1etrahydroquinoxalinyl, 5,6,7,8-tetrahydroquinazolyl, 4,5,6,7-tetrahydro-1H-benzimidazolyl, 4,5,6,7-
tetrahydrobenzoxazolyl, 1H-4-oxa-1,5-diazanaphthalen-2-onyi, 1,3-dihydroimidizole-[4,5]-pyridin-2-onyl,
and the like, in which the bond to the parent moiety is through a non-aromatic carbon atom.

“Fused cycloalkytheteroary!” means a radical derived from a fused heteroarylcycloalky! as defined
herein by removal of a hydrogen atom from the heteroary! portion. Representative fused
cycloalkylheteroary! are as described herein for fused heteroarylcycloalkyl, except that the bond to the
parent moiety is through an aromatic carbon atom.

“Fused heteroarylheterocyclenyl” means a radical derived from a fused heteroary! and
heterocyclenyl as defined herein by the removal of a hydrogen atom from the heterocyclenyl portion.
Preferred fused heteroarylheterocyclenyis are those wherein the heteroaryl thereof consists of about 5 to
about 6 ring atoms and the heterocyclenyl consists of about 5 to about 6 ring atoms. The prefix aza, oxa or
thia before heteroaryl or heterocyclenyt means that at least a nitrogen, oxygen or sulfur atom is present
respectively as a ring atom. The fused heteroarylheterocyclenyl is optionally substituted by one or more ring
system substituents, wherein “ring system substituent” is as defined herein. The nitrogen atom of the
heteroaryl portion of the fused heteroarylheterocycieny! is optionally oxidized to the corresponding N-oxide.
The nitrogen or sulphur atom of the heterocycleny! portion of the fused heteroarylheterocyclenyl is
optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Representative fused
hetercarytheterocyclenyl include 7,8-dihydro[1,7}naphthyridinyl, 1,2-dihydro[2,7]naphthyridinyl,
6,7-dihydro-3H-imidazo[4,5-clpyridyl, 1,2-dihydra-1,5-naphthyridinyl, 1,2-dibydro- 1,6-naphthyridinyi, 1,2-
dihydro-1,7-naphthyridiny!, 1,2-dihydro-1,8-naphthyridinyl, 1,2-dihydro-2,6-naphthyridinyl, and the like, in
which the bond to the parent moiety is through a non aromatic carbon atom.

“Fused heterocyclenylheteroaryl” means a radical derived from a fused heteroarylheterocyclenyl as
defined herein by the removal of a hydrogen atom from the heteroaryl portion. Representative fused
heterocycienylheteroaryl are as described herein for fused heteroarylheterocyclenyl, except that the bond to
the parent moiety is through an aromatic carbon atom.

“Fused heteroarylheterocyclyl” means a radical derived from a fused heteroary! and heterocycly! as
defined herein, by removal of a hydrogen atom from the heterocycivi portion. Preferred fused
hetevoarytheterocyclyls are those wherein the hetercary! thereo! consists of about 5 to about 6 ring aloms and
the heterocyclyl consists of about 3 to about 6 ring atoms. The prefix aza, oxa or thia before the heteroaryl

or heterocycly! portion of the fused heteroarylheterocyelvl means that at least a nitrogen. oxygen or sulfur
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atorn respectively is present as a ring atom. The fused heteroarylheterocyclyl is optionally substituted by
one or mare ring system substituents, wherein “ring system substituent” is as defined herein. The nitrogen
atom of the heteroary! portion of the fused heteroarylheterocyciyl is optionally oxidized to the corresponding
N-oxide. The nitrogen or sulphur atom of the heterocyclyl portion of the fused heteroaryiheterocyclyl is
optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Representative fused
heteroarylheterocyclyl include 2,3-dihydro-1H pyrrolf3,4-bjquinolin-2-y1,
1,2,3 4-tetrahydrobenz [b](1,7]naphthyridin-2-yi, 1,2,3,4-tetrabydrobenz {bl{1,6inaphthyridin-2-yl,
1,2,3,4-tetrahydro-9H-pyrido{3,4-blindol-2yl, 1,2,3,4-tetrahydro-$H-pyrido[4,3-blindol-2yl,
2,3,-dihydro-1H-pyrrolo[3,4-blindol-2-yl, 1H-2,3,4,5-tetrahydroazepino[3,4-b]indol-2-yl,
1H-2,3,4,5-tetrahydroazepino[4,3-b]indol-3-yl, 1H-2.3 .4, 54etrahydroazepino[4,5-blindol-2 yl,
5,6,7,8-tetrahydro[ !, 7]naphthyridinyl, 1,2,3 4-tetrhydro[2, 7Inaphthyridyl,
2,3~dihydro[1,4]dioxino{2,3-blpyridyl, 2,3-dihydro[1,4)dioxino[2,3-bipyridyl,
3,4-dihydro-2H-1-oxa[4,6)diazanaphthalenyl, 4,5,6,7-tetrahydro-3H-imidazo(4,5-c]pyridy!,
6,7-dihydro[5,8])diazanaphthalenyl, 1,2,3,4-tetrahydro(1,5] naphthyridinyi,
1,2,3,4-tetrahydro[ 1,6]naphthyridinyl, 1,2,3,4-tetrahydro[],7naphthyridinyl,
1,2,3 4-tetrahydro 1,8 naphthyridinyl, 1,2,3 4-tetrahydro[2,6]naphthyridinyl, and the like, in which the bond
to the parent moiety is through a non-aromatic carbon atom.

“Fused heterocyclylheteroaryl” means a radical derived from a fused heteroarylheterocyclyl as
defined herein, by removal of a hydrogen atom from the heteroaryl portion. Representative fused
heterocyclytheteroaryl are as described herein for fused heterarylheterocyclyl, except that the bond to the
parent moiety is through an aromatic carbon atom.

“Aralkyl” means an aryl-alkyl- group in which the aryl and alkyl are as previously described.
Preferred aralkyls contain a lower alky! moiety. Representative aralkyl groups include benzyl, 2-phenethyl
and naphthlenemethyl.

“Aralkeny!” means an aryl-alkenyl- group in which the ary} and alkeny! are as previously described.

Preferred aralkenyls contain a lower alkenyl moiety. Representative aralkeny) groups include 2-phenethenyl

and 2-naphthylethenyl.

“Aralkyny!” means an aryl-alkynyl- group in which the aryl and aikynyi are as previously described.

Preferred aralikynyls contain a lower alkynyl moiety. Representative aralkyny! groups include

phenacetylenyt and naphthylacetylenyl.
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“Heteroaralkyl” means an heteroaryl-alkyi- group in which the heteroary! and alkyl are as previously
described. Preferred heteroaralkyls contain a lower atkyl moiety. Representative aralkyl groups include
pyridylmethy!, 2-(furan-3-y!ethyl and quinolin-3-y!methyl.

“Heteroaralkenyl” means an heteroaryl-alkenyl- group in which the heteroaryl and alkeny| are as
previously described. Preferred heteroaralkenyls contain a lower alkenyi moiety. Representative
heteroaralkeny! groups include 2-(pyrid-3-yl)ethenyl and 2-(quinolin-3-yletheny|.

“Heteroaralkyny!” means an heteroaryl-alkynyl- group in which the heteroaryl and alkynyl are as
previously described. Preferred heteroaralkynyis contain a lower alkyny! moiety. Representative
heteroaralkynyi groups include pyrid-3-vylacetyleny! and guinolin-3-ylacetylenyl. ‘

“Hydroxyalky!” means a HO-alkyl- group in which alkyl is as previously deﬁned.r/Preferred
hydroxyalkyis contain lower alkyl. Other preferred hydroxyalkyls contain more than one hydroxyl group.
Representative hydroxyalky! groups include hydroxymethyl and 2-hydroxyethyl.

“Hydroxyalkylene-O-" means a HO-alkyiene-O- group in which the alkylene moiety is as previously
defined. Preferred hydroxyalkylene-O- groups contain lower alkylene. Representative hydroxyalkylene-O-
groups include hydroxymethoxyl and 2-hydroxyethoxyl.

"Acyl" means an H-CO- or alkyl-CO- group in which the alkyl group is as previously described. -
Preferred acyls contain a lower alkyl. Representative acyl groups include formyl, acetyl, propanoyl, 2-
methyipropanoyl, butanoy! and palmitoyl.

"Aroyl" means an aryl-CO- group in which the aryl group is as previously described. Representative
groups include benzoyl and 1- and 2-naphthoy!.
"Heteroaroyl” means a heteroary!-CO- group in which the heteroaryl group is as previously

described. Representative groups include nicotinoy! and pyrroi-2-ylcarbonyl and 3-quinolinccarbonyl.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as previously described.
Representative alkoxy groups include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy and heptoxy.

"Alkoxy-alkylene-O-" means an alkoxy-alkylene-O- group in which the alkoxy and alkylene groups
are as previously described. Representative alkoxy-alkylene-O- groups include methoxymethoxy,
methoxyethoxy, methoxy-n-propexy, methoxy-n-butoxy and methoxyhepioxy.

"Arvioxy” means an aryl-O- group in which the aryl group is as previously described.
Representative aryloxy groups include phenoxy and naphthoxy.

"Arzlkyloxy" means an aralkyl-O- group in which the aralkyl groups is as previously descrived.
Representative aratkyloxy groups include benzyloxy and

1- or Z-naphthaienemethoxy.
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"Alkyithio” means an alkyl-S- group in which the alkyl group is as previously described.
Representative alkylthio groups inciude methylthio, ethylthio,
i-propylthio and heptylthio.

"Arylthio" means an aryl-S- group in which the aryl group is as previously described.
Representative arylthio groups include phenylthio and naphthylthio. ‘

" Aralkylthio" means an aralkyl-S- group in which the aralkyl group is as previously described. A
representative aralkyithio group is benzylthio.

"YY2N-" means a substituted or unsubstituted amino group, wherein Y1 and Y2 are as described
herein. Representative groups include amino (H2N-), methylamino, ethylmethylamino, dimethylamino and
diethylamino.

" Alkoxycarbonyl" means an alky!-O-CO- group. Representative altkoxycarbony] groups include

methoxy- and ethoxycarbonyl.

"Aryloxycarbony!” means an aryl-O-CO-~ group. Representative aryloxycarbony! groups include

phenoxy- and naphthoxycarbonyl.

" Aralkoxycarbonyl" means an aralkyl-O-CO- group. A representative aralkoxycarbonyl group is
benzyloxycarbony!l. '

"Y1Y2NCO-" means a substituted or unsubstituted carbamoy! group, wherein Y1 and v2 are as

previously described. Representative groups are carbamoyl (H2NCO-) and dimethylcarbamoyi (MeaNCO-).

"¥Y1Y2NSO7-" means a substituted or unsubstituted sulfamoy! group, wherein v!and YZ2areas
previously described. Representative groups are sulfamoyl (H2NSO2-) and dimethylsulfamoyl
(MeaNSO2-).

"Sulfo” means an HO-S02- group.

"Sulfoalky!” means an HO-SO2-alkyl- group wherein the alkyl group is as herein defined.
Exemplary HO-SO7-aikyl- groups include suifomethyl, sulfoethyl and sulfopropyl.

"Alkylsulfonyl" means an alky!-SO2- group. Preferred groups are those in which the alky! group is

lower alkyl.

"Alkylsulfiny!" means an alkyl-SO- group. Preferred groups are those in which the alkyl group is

lower alkyl.

"Arylsulfonyl” means an aryl-S02- group.

"Arvisuifinyl” means an aryl-50- group.

<17
"6
"
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"Halo" means fluoro, chioro, bromo, or iodo. Preferred are fiuoro, chioro or bromo, and more
preferred are fluoro or chloro.

“Ring system substituent” means a substituent which opticnally replaces hydrogen on an aromatic
OT non-aromatic ring system. Ring system substituents are selected from the group consisting of alkyl, aryl,
heteroaryl, aralkyl, aralkenyl, aralkynyl, heteroaralkyl, heteroaralkenyl, heteroaralkynyl, hydroxy,
hydroxyalkyl, alkoxy, aryloxy, heteroaryloxy, heterocyclyloxy, heterocyclenyloxy, aralkoxy, acyl, aroyl,
halo, nitro, cyano, hydroxy-alkylene-O-, alkoxy-alkylene-O-, Y ' YZNCO-alkylene-O-,
vl Y2N-alkylene—0—, heterocyelyl-atkylene-O-, carboxy, carboxyalkyl, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbony!, sulfo, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl,
heteroarylsulfinyl, alkylthio, arylthio, heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkyl, cycloaikenyl,

heterocyciyl, heterocyclenyl, heterocyclylaltkyl, heterocyclenylalkyl, aryldiazo, heteroaryldiazo, amidino, i-
azaheterocyclylcarbonyl, carboxy-atky!-, Y IY2N-, Y1Y2N-alkyl-, (Y! Y2N- and hydroxy)alkyl-, Y1 Y2N-
alkenyl-, Y1Y2N-alkynyi-, Y1 Y2NCO-, Y1 YZNCO-alkyl-, Y Y2NCONH-, Y1 Y2NCO,- and Y1 Y2NSO;-,

wherein Y1 and Y2 are independently hydrogen, alkyl, alkoxyalkyl, hydroxyalkyl, cycloalkyl, cycloalkyl-
alkyl, Y1YZ2N-alkyl, aryl, aralkyl, heteroaralky!, heterocyclylaikyl, heterocyclenylaikyl, suifo-alkyl-, or -
where the substituent is Y!Y2N- or Y! YzN-alkyl-, then one of Y! and Y2 is H-CO-, atkyl-CO-, aryl-CO-,
heterocyclyl-CO-, and the other of Y! and Y2 is hydrogen, alkyl, aryl, or aralkyl. When a ring system is
saturated or partially saturated, the “ring system substituent™ further comprises methylene (H.C=), oxo (O:-=)
and thioxo (S=).

“Chemical bond” means a direct bond.

“Solvate” means a physical assoctation of a compound with one or more solvent molecules, This
physical association involves varying degrees of tonic and covalent bonding, including hydrogen bonding.
In certain instances the solvate will be capable of isolation, for example when one or more solvent molecules
are incorporated in the crystal Jattice of the crystathne solid. “Solvate” encompasses both solution-phase
and isolable sofvates. Representative solvates include ethanolates, methanolates, and the [ike. “Hydrate™ s
a solvate wherein the solvent molecule(s) is/are H.O.

“Prodrug” means a form of the compound of formula I suitable for administration to a patient
without undue toxicity, immitation, allergic response, and the like, and effective for their intended use,
including ketal, ester and zwitterionic forms. A prodrug is rransformed in vivo to vield the compound of
formula I, for example by hydrolysis in blood. A thorough discussion is provided in T. Higuchi and V.

Stella, Pro-drugs as Novel Delivery Systems, Vol 14 of the A C. S\$}‘ﬂ1p05§um Series, and in Edward B.
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Roche, ed., Bioreversible Carriers in Drug Design, American Phammaceutical Association and Pergamon

Press, 1987, both of which are incorporated herein by reference.

"Acid protecting group” means an easily removable group which is known in the art to protect an
acid group against undesirable reaction during synthetic procedures and preferably to be selectively
removable. The use of acid protecting groups is well known in the art for protecting groups against
undesirable reactions during a synthetic procedurs and many such protecting groups are known to those
skilled in the art. having been extensively used in the protection of carboxyl groups in the penicillin and
cephalosporin fields. as described in U.S. Pat. No. 3,840,556 and 3,719,667, the disclesures of which are
hereby incorporated herein by reference. For suitable protecting groups see T.W. Green and P.G. M. Wuts in
"Protective Groups in Organic Chemistry" John Wiley and Sons. 1991. Examples of carboxylic acd
protecting groups include esters such as methoxymethyl, methyithiomethyl. tetrahydropyranyl. substituted
and unsubstituted phenacyl, 2.2,2-trichloroethyl, tert-butyi, cinnamyl. dialkylaminoalkyl (e.g..
dimethylaminoethyt and the like). trimethylsilyl, and the like, and amides and hydrazides including N.N-
dimethyl, 7-nitroindolyl, hydrazide, N-phenylhydrazide. Cy to Cg loweralkyl (e.g., methyl, ethyl or tertiary
butyl and the like): and substituted derivatives thereof such as atkoxybenzyi or nitrobenzyl groups and the
like; alkanoyloxyaikyl groups such as pivaloyloxymethyl or propionyloxymethy! and the like; aroyloxyalkyl,
such as benzoyloxyethyl and the like; alkoxycarbonylalkyl, such as methoxycarbonylmethyi, cyciohexyloxy-
carbonylmethyl and the like; alkoxycarbonyloxyalkyl, such as t-butyloxycarbonyloxymethyl and the like;
alkoxycarbonylaminoalkyl, such as t-butyloxycarbonylaminomethy! and the like;
alkylaminocarbonylaminoaikyl, such as methylaminocarbonylaminomethy! and the like;
alkanoylaminoalky!, such as acetylaminomethyl and the like; heterocycliccarbonyloxyalkyl, such as 4-
methy[piperazinylcarbonyloxymethy! and the iike: diatkylaminocarbonylalkyl, such as
dimethylaminocarbonylmethy!l and the like; (3-(loweralkyl)-2-oxa-1,3-dioxolen-4-yljalkyl, such as (5-t-
butyl-2-0x0-1,3-dioxolen-4-yl)methy! and the like; and (3-phenyl-2-oxo-1,3~dioxolen-4-yhalkyl. such as (5-
phenyl-2-ox0-1.3-dioxolen-4-ymethyl and the like.

"Amine protecting group” means an easily removable group which is known in the art to protect an
amino group against undesirable reaction during synthetic procedures and preferably to be selectively
removable. The use of amine protecting groups is well known in the art for protecting groups against
undesirable reactions during a synthetic procedure and many such protecling groups are known, for example,
T.H. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 2nd edition, John Wiley & Sons,
New York {199]). incorporated herein by reference. Preferred amine protecting groups are acyl including

formyl, acetyl, chloroacetyl, trichioroacetvl, o-nitrophenylacetyl. o-nitrophenoxyacety!, trifluoroacetyl,
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acetoacetyl, 4-chlorobutyryi, isobutyryl, o-nitrocinnamoyl, picolinoyl. acylisothiocyanate, aminocaproyl,
benzoyl and the fike, and acyloxy including methoxycarbonyl, 9-fluorenytmethoxycarbonyl, 2,2,2-
trifluoroethoxycarbonyl, 2-trimethylsilylethxoycarbonyl, vinyloxycarbonyl, allyloxycarbonyl, t-
butyloxycarbonyl {BOC), 1,1-dimethylpropynyloxycarbony!, benzyloxycarbony! (CBZ), p-
nitrobenzyloxycarbony, 2,4-dichlorobenzyloxycarbonyl, and the like.

“Acid labile amine protecting group” means an amine protecting group as defined above which is
readily removed by treatment with acid while remaining relatively stable to other reagents. A preferred acid
labile amine protecting group is tert-butoxycarbony! (BOC).

“Hydrogenation labile amine protecting group™ means an amine protecting group as defined above
which is readily removed by hydrogenation while remaining relatively stable to other reagents. A preferred
hydrogenation labile amine protecting group is benzyloxycarbony! (CBZ).

“Hydrogenation labile acid protecting group” means an acid protecting group as defined above
which is readily removed by hydrogenation while remaining relatively stable to other reagents. A preferred

hydrogenation labile acid protecting group is benzyl.

“Thiol protecting group” means a thiol protecting group that is readily removed by some reagents

... while being relatively stable to other reagents. The use of thiol protecting groups is well known in the art for

20

25

thio@against undesirable reactions during a synthetic procedure and many such protecting
groups are known, for example, T.H. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 2nd

edition, John Wiley & Sons, New York (1991), incorporated herein by reference. Exempilary thiol protecting
groups are trity! (Trt), acetamidomethy! (Acm), and the like.

“Hydroxy protecting group” means a hydroxy protecting group that is readily removed by some
reagents while being relatively stable to other reagents. The use of hydroxy protecting groups is well known
in the art for hydroxy protecting groups against undesirable reactions during a synthetic procedure and many
such protecting groups are known, for example, T.H. Greene and P.G.M. Wuts, Protective Groups in Organic
Synthesis, 2nd edition, John Wiley & Sons, New York (1991), incorporated herein by reference. Exemplary

hydroxy protecting groups are t-butyl, benzyl, tetrahydropyranyl, and the like.

Preferred Embodiments

A preferred embodiment of the invention ts a method for treating a physiological condition capable
of being modulated by inhibiting the activity of Factor Xa in a patient suffering from said physiofogical

condition by administering to the patient an effective amount of a compound of formula |
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A preferred compound aspect of the invention Is a compound of formula | wherein R is aryl,
heieroaryl or heterocyclyl; a more preferred R is substituted phenyl.

Another preferred compound aspect of the invention is a compound of formula | wherein R is
optionally substituted (phenyl substituted phenyl), optionally substituted (heteroaryl substituted phenyl},
optionally substituted (pheny! substituted heteroaryl), optionaily substituted (heteroaryl substituted
heteroaryl), optionally substituted {phenyl substituted cyclyvoalkyl), optionaily substituted (heteroaryl
substituted cyclyoaikyl), optionaily substituted (cyclyoalkyl substituted heteroary!), optionally substituted
(cyclyoalkyl substituted phenyl), optionally substituted (cyclyoalkyl substituted cyclyocalkyl), opiionaily
substituted (phenyl substituted cyclyoalkenyl), optionally substituted (heteroary! substituted cyclyoalkenyl),
optionally substituted (cyclyoalkeny! substituted heteroaryl), optionally substituted (cyclyoalkenyl
substituted phenyl), optionally substituted (cyclyoalkenyl! substituted cyclyoalkeny), optionally substituted
(phenyl substituted heterocyclyl), optionally substituted (heteroaryl substituted heterocyclyl), optionally
substituted (cyclyoalkyl substituted heterocyclyl), optionally substituted (heterocyclyl substituted phenyl),
optionally substituted (heterocycly! substituted heterocyclyl), optionalty substituted (pheny! substituted
heterocyclenyl), optionalty substituted (heteroary! substituted heterocycleny!), optionally substituted
(cyclyoalkenyl substituted heterocyclenyl), optionally substituted (heterocyclenyl substituted phenyl), or -
optionally substituted (heterocycleny! substituted heterocyclenyl), wherein the term “optionally substituted”
before the term in the parenthesis, denote that the phenyl, heteroaryl, cycloalkyl, cycloalkenyl, heterocyclyl,
or heterocyclenyl, portions thereof could be further substituted as noted per their defmitions).

A further preferred compound aspect of the invention is a compound of formula I wherein R is
optionally substituted (pheny! substituted pheny!), optionally substituted (heteroaryl substituted phenyl),
optionally substituted (pheny! substituted heteroary!), optionally substituted (heteroaryl substituted
heteroaryt), optionaily substituted { phenyl substituted heterocyclyl), optionally substituted (heteroaryl
substituted heterocyclyl), optionally substituted (cyclyoalkyl substituted heterocyclyl), optionally substituted
(heterocyclyl substituted phenyl), optionally substituted (heterocycly) substituted heterocyclyl), optionally
substituted (phenyl substituted heterocycieny!), optionally substituted (heteroaryl substituted
heterocycleny!), optionalty substituted (cyclyoalkenyl substituted heterocyclenyl), optionally substituted
{heterocycleny! substituted phenyl), or optionally substituted (heterccyclenyl substituied helerocycienyl),
wherein the term “optionally substituted” before the term in the parenthesis, denote that the phenyl,
heteroaryl, cycloalkyl, cycioalkenyl, heterocyclyl, or heterocvelenyl, portions thereof could be further

substituted as noted per their definitions).
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A more preferred compound aspect of the invention is a compound of formula | wherein R is
optionally substituted (phenyl substituted heteroaryl), optionally substituted (pheny! substituted
heterocyclyl), and optionally substituted (pheny! substituted heterocyclenyl).

Another preferred compound aspect of the invention is a compound of formula [ wherein R ts

optionahly substituted (phenyl substituted heteroaryl), optionally substituted (phenyl substituted

wn

heterocyclyl), and optionaliy substituted (pheny! substituted heterocyclenyl); 1.* is bonded 1o said phenyl in
the 1-posniion of the phenyl moiety and said heterocyclyl, heterocyclenyl, or heteroaryl, is bonded to said

phenyl in the 4-position of the phenyl moiety.
Another preferred compound aspect of the invention is a compound of formula | wherein X is NR'.

.l 0 Another preferred compound aspect of the invention is a compound of formula I wherein R' is

hydrogen.

Another preferred compound aspect of the invention is a compound of formula | wherein R? is

hydrogen.

Another preferred compound aspect of the inventjon is a compound of formula [ wherein R*and R’

15  taken together are =NR".

Another preferred compound aspect of the invention is a compound of formuia [ wherein R® is

hydrogen or hydroxy, more preferred is hydrogen.

Another preferred compound aspect of the invention is a compound of formula | wherein R’ is alkyl;

more preferred is methyl.

20 Another preferred compound aspect of the invention is a compound of formulfa I wherein R® and 1

. R’are hydrogen.
B Another preferred compound aspect of the invention is a compound of formula | wherein L' is

alkylene; more preferred is ethylene.

Another preferred compound aspect of the invention is a compound of formula I wherein L' is

Ix
2N\ i Ny

3

2 2
R./3 %
R3

NH.,

25  bonded to the 5-position of the moiety.

Another preferred compound aspect of the invention is a compound of formula I wherein L7 is a

chemical bond or alkylene.

Another preferred compound aspect of the invention is a compound of formula | wherein L7 is
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chemical bond.
Another preferred compound aspect of the invention is a compound of formula 1 wherein X' is

Another preferred compound aspect of the invention is a compound of formula I wherein Q is -
NR*CO-, -CONRY, -NR*SO,- or -SO,NR®-; more preferred is -NR*CO-.

Another preferred compound aspect of the invention is a compound of formula I R® and RY are
hydrogen.

Another preferred compound aspect of the invention is a compound of formula [ whereinnis 2.

Another preferred compound aspect of the invention is a compound of formula I wherein L' is

bonded to the 5-position of the moiety;

R is optionally substituted {(phenyl substituted pyridinony!), optionally substituted (phenyl substituted
pyrrolopyrimidiny!), optionally substituted (pheny) substituted pyridazinyl), optionally substituted (phenyl
substituted pyridazinonyl), optionally substituted (pheny! substituted pyridy!), or optionally substituted
(phenyl substituted pyrimidinyl).

/ Another preferred compound aspect of the invention is a compound of formula I wherein R is

v

substituted {pheny! substituted pyrimidinyl), satd pyrimidiny] is substituted with at least one ring system

|
g
sybstituent selected from the group alkoxy, YVY2ZN-alkyl-, YV YIN-, azaheterocyclyl, Y1 YZNCO-atkylene-

O-, azaheterocyclyl-atkylene-O-, and vl Y‘?N—alkylene—O-; and

Y1 and Y2 are independentiy hydrogen, alkyl, alkoxyalkyl, hydraxyalkyl, cycloalkyl, cycloatkyl-alkyl,

Y 1Y 2N-alkyl, aryl, aralkyl, heteroaralkyl, heterocyclylalky!, heterocyclenylalkyl, or sulfo-alkyl-; or when

Y1 is H-CO-, atkyl-CO-, aryl-CO-, or heterocycly-CO-, then Y2 is hydrogen, alkyl, aryl, or aralkyl.
Included within the scope of formula I are compounds wherein R* and R’ taken together are =NR,

wherein R* is R°0,C-, R°0-, cyano, R*CO-, optionally substituted lower alkyl, nitro, or R°R'N-. Such

derivatives may themselves cofnpgist‘ the biologically active compound useful for treating a physiological

condition capable of being modulalied by inhibiting activity of Factor Xa by its administration o a patient

suffering from said physiological condition, or may act as pro-drugs 1o such biologically active compounds

which are formed therefrom under physiological conditions.
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Species according to the invention are selected from the followmng:
N-(2-[3-Carbamimidoyi-5-indolyl]ethyl)-4-pyrid-3-ylbenzamide;
N-(2-[3-Carbamimidoy!-5-indolylJethyl)-4-{ pyrimidin-5-y{)-benzamide),
5-(Pyrid-2-yl)-thiophene-2-carboxylic acid 2-(3-Carbamimidoyl-3-indolyl)ethyl amide;
N-(2-{3-Carbamimidoylindol-5-yl]ethyl}- 6-morpholin-4-ylnicotinamide4-(5-2[- {3-Carbamimidoylindol-5-
yi}ethylcarbamoyl]pyridin-2-yl)piperazine-1-carboxylic acid ethyl ester;
N-(2-[3-Carbamimidoyiindol-5-yi]ethyl)- 6-imidazol-1-yinicotinamide;
N-(2-[3-Carbamimidoylindol-5-yl]ethyl)- 4-imidazol-1-ylbenzamide;
N-(2-[3-Carbamimidoylindol-5-yijethyl)- 4-(3H-imidazol-4-y|}benzamide;
N-(2-{3-Carbamimidoylindol-5-yljethyl)- 4-(1,2.4)thiadiazol-5-ylbenzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y1}-ethyl]-4-(i-carbamoyl- 1 -methyl-ethyl-benzamide;
N-[2-(3-Carbamimidoy|-1H-indol-5-yl)-ethyl]-4-(1-[N-(2-methoxyethyl)]-carbamoyl-I-methyl-ethyl-
benzamide;

N-[2-(3-Carbamimidoyl-1H-indol-5-y)-ethyl]-4-(t-butyl)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol}-5-yl)-ethyl]-4-(pyridazin-4-yl)-benzamide;
N-{2-(3-Carbamimidoyl-1H-indol-5-yl}-ethyl}-2-methyl-4-(6-ox0- 1 ,6-dihydro-pyridin-3-yl)-benzamide -
3’,4’-Dimethoxybiphenyl-4-carboxylic acid (2-[3-Carbamimidoylindol-5-yl]ethyl)amide;
N-{2-[3-Carbamimidoylindol-3-yllethy(}-4-(6-methoxypyrid-3-yi)benzamide; .
N-(2-[3-Carbamimidoylindol-5-yijethy])-4-(1-oxy-pyrid-4-y})benzamide;
N-{2-(3-Carbamimidoyi-1H-indol-5-y1}-ethyl}-4-(7H-pyrrolo[2,3-d]pyrimidin-6-y1)-benzamide;
N-[2+(3-Carbamimidoyl-1H-indol-3-yi)-ethyl]-4-(1H-pyrrolof 3,2-c lpyridin-2-yI}-benzamide;
N-[2-(3-Carbamimidoyl-IH-indol-5-yl)-ethyl]-4-furo{ 3,2-c]pyridin-2-yl-benzamide;
N-[2-(3-Carbamimidoyl- 1 H-indol-5-yl}-ethyl}-3-chioro-4-(6-ox0-1,6-dihydro-pyridin-3-y!)-benzamide;
N-{2-[3-Carbamimidoy!-1H-indol-5-yl)ethyl)-4-(6-0x0-1,6-dihydro-pyrid-3-yl)benzamide;
4-(3-Amino-1,]-dimethyl-propy[)-N-[2-(3-Carbamimidoy!- 1 H-indol-5-y!)-ethyl]-benzam:de;
N-[2-(3-Carbamimidoy!-1H-indo}-5-yl)-ethyl}-2-(4-chloro-phenyl)-acetamide;
5-chloro-thiophene-2-carboxylic acid [2-(3-Carbamimidoyl- 1 H-indol-5-yhi-ethyll-amide;

N-(2-[3- Carbarnimidoylindol-5-yl]ethyl)-6-(2-hydroxyethylamino)nicotinamide;
N-(2-{3-Carbamimidoylindol-5-yljethyl}-6-(1, 2, 4)-triazol-1-yinicotinamide;

{

N-(2-[3-Carbamimidoylindol-3-yl]ethyh)-6-pyrrol-i-yinicotinamide;

N-(2-[3-Carbamimidoylindol-53-yi]ethyl)-6-pyrazol- ! -yvinicotinamide;
[3

N-(2Z-[3-Carbamimidoyl- | -methyiindol-3-ylfethyv)-4-{6-methoxypyrid-3-vi)henzamide;
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N-{2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl}-3-chloro-befizamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl]-2-(3-chloro-phenyl}-acetamide;
4-(2-Aminomethyl-pyridin-4-yi)-N-[2-(3-Carbamimideyl- 1 H-indol-3-y1)-ethy!]-benzamide;
4-{4-[2-(3-Carbamimidoy-1H-indol-5-yi})-ethylcarbamoyi]-phenyl-pyridine-2-carboxylic acid amide;
N-[2-(3-Carbamimidoy- ! H-indol-5-y1}-ethyl]-4-(2-(N N-dimethy laminomethyl}-pyridin-4-ylbenzamide);
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl]-4-(6-0x0-1,6-dihydro-pyridazin-3-y1)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl]-4-(6-methoxy-pyridazin-3-yl)-benzamide;
N-[2-(3-Carbamimidoy]- 1 H-indol-5-yi)-ethyl}-4-[ 1 -(2-dimethylamino-ethy)-6-0x0-1,6-dihydro-pvridazin-
3-yl}-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y1)-ethyl]-4-{ 1 -(3-dimethylamino-propy!}-6-ox0-1,6-dihydro-pyridazin-
3-yl]-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethy!]-4-[2-(2-dimethylamino-ethylamino)-pyrimidin-4-yl}-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y)-ethy!}-4-[2-methoxy-pyrimidin-4-y{}-benzamide,
N-{2-[3-Carbamimidoylindol-5-yl]ethyl)-4-( 1-[2-dimethylaminoethy]]-6-0x0-1,6-dihydropyridin-3-
yl)benzamide;
N-(2-[3-Carbamimidoylindol-5-yllethyl)-4-( 1-carbamoylmethyl-6-oxo- t ,6-dihydropyridin-3-yi)benzamide;
4-(3-Amino-{1,2,4]triazin-6-y1)-N-{2-(3-Carbamimidoyl- 1 H-indol-5-yD-ethyl}-benzamide;
-(3-Amino-[1,2,4]triazin-5-yI}-N-[2-(3-Carbamimidoyl- | H-indol-5-y})-ethyl]-benzamide;
N-[2-(3-Carbamimidoyl- [ H-indol-5-yl}-ethyl]- 4-(3-0x0-2,3-dihydro-[ {,2,4]triazin-6-yI)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indoi-5¥])ethyl]-4-(5-ox0-4,5-dihydro-[1,2,4Joxadiazol-3-yl}-benzamide
N-[2-(3-Carbamimidoyl-1H-indol-5-y hethyl-4-(6-oxo-piperidin-3-yi)-benzamide;
N-[2-(3-Carbamimidoyi- | H-indol-5-y)~ethyl]-4-[2-(morpholin-4yi-ethylamino)-pyrimidin-4-yl}-benzamide
N-{2-(3-Carbamimidoy}-1H-indol-3-y1}-ethyl]-4-[2-(3-dimethylamino-propylamine)-pyrimidin-4-vi}-
benzamide;
N-[2-(3-Carbamimidoy!- [H-indol-5-y D-ethyl]-4-[2-({ 2-dimethylamino-ethyi]-methyi-aminae)-pyrimidin-4-
yl}-benzamide;
2-[(4-{4-[2-(3-Carbamimidoyi- 1 H-indol-5-y!}-ethylcarbamoyl]-phenyl }-pyrimidin-2-y [ }-methyl-amino]-
ethanesulfonic acid;
N-[2-(3-Carbamimidoyl-1H-indol-5-yi)-ethyl]-4- { 2-[methyi-(2(5),3(R),4(R),5(R },6-penmahydroxy-hexyi -

aminol-pyrimidin-4-v{}-benzamide

3
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23

/N—[Z—(3-Carbamimidoyl-l H-indol-3-y1)-ethyi]-4-{2-{methyi-(2($).3(R),4(S),5(R),6-pentahydroxy-hexyl >
amino]-pyrimidin-4-y}}-benzamide;

N-[2-(3-Carbamimidoyl- 1 H-indol-5-yl)-ethyl]-4-(2-(2-hydroxy- 1-hydroxymethyl-ethylamino)-pyrimidin-4-
y1]-benzamide;

2-{(4-{4-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethylcarbamoyi}-phenyl }-pyrimidin-2-y1)-methyi-amino]-

LN

ethanesulfonic acid;

N-[2-(3-Carbamimidoy}-1 H-indol-5~yl)—ethy1}—4-[2-(3—imidazol— 1-yl-propylamino)-pyrimidin-4-yl]-

benzamide;

N-[2-(3-Carbamimidoyl- 1 H-indo!-5-y1}-ethyll-4-{2-[(2-diethylamino-ethy)-methyl-amino]-pyrimidin-4-

.0 yl}-benzamide;

N-[2-(3-Carbamimidoy!l-1H-indol-5-yl)-ethyl]-4-[2-(2-diisopropylamino-ethylamino)}-pyrimidin-4-yI]-
benzamide;

N-[2-(3-Carbamimidoyl- 1 H-indol-5-y1)-ethy(]-4-{2-(2-dibutylamino-ethylamino)-pyrimidin-4-yi}-
benzamide
15 N-{2-(3-Carbamimidoy!-1H-indol-5-yl)-ethyl]-4-[2-(3-morpholin-4-yl-propylamino}-pyrimidin-4-yl]-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indoi-5-y1)-ethyl]-4-[2-(3-diethylamino-propylamino)}-pyrimidin-4-y1]-
benzamide;
N-[2-(3-Carbamimidoyl- 1 H-indol-5-yl)-ethyl]-4-[2-(3-piperidin- t-yl-propylamino)-pyrimidin-4-y[]-
20  benzamide;

. N-[2-(3-Carbamimidoyl- 1 H-indol-5-y1)-ethyl)-4-(2- {[2-(ethyl-methyl-amino)-ethy|}-methyl-amino}-
pyrimidin-4-yl)-benzamide;
N-{2-(3-Carbamimidoyl-1H-indol-5-y1)-ethyl}-4-[2-(5-dimethylamino-pentylamino)- pyrimidin-4-yl]-
benzamide;

25  N-[2-(3-Carbamimidoy!-1H-indok5-y|)-ethyl]-4-[2-(5-morpholin-4-yl-pentylamino)-pyrimidin-4-y!]-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yD-ethyll-4-{2-(5-piperidin-1 -yi-pentylamino}-pyrimidin-4-y1]-
benzamide;
N-[2-(3-Carbamimidoyl-1 H-indol-5-y1)-ethyl]-4-2-(5-pyrrolidin- 1 -yl-pentylamino)-pyrimidin-4-yi }-

30  benzamide;

N-[2-(3-Carbamimidoy!l-1 H-indol-3-yl)-ethyli-4-(2-oxo-hexahvdro-pyrimidin-3-yi)-benzamide;
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N-[2-(3-Carbamimidoyl-1H-indol-3-yl}-ethyl]-4-{1,3-dimethyl-2-ox0-hexahydro-pyrimidin-5-y1)-
benzamide;

Biphenyl-3,4"-dicarboxy!ic acid 4'- {[2-(3-Carbamimidoy!- I H-indol-5-yl)-ethyl]-amide} 3-[(2-methoxy-
ethyl)-amide},

3'-(Morpholine-4-carbonyl)-biphenyl-4-carboxyiic acid {2-(3-Carbamimidoyl-1H-indol-5-y)-cthyl}-amide;
Biphenyl-3,4'-dicarboxytic acid 4'-{{2-(3-Carbamimidoyl- | H-indol-5-y1)-ethyl}-amide} 3-[(2-morpholin-4-
yl-ethyl)-amide};

Biphenyl-2, 4'-dicarboxylic acid 4'- {[2-(3-Carbamimideoyl-1H-indol-5-y1)-ethyl]-amide} 2-{(3-diethylamino-
propyl}-amide];

Biphenyl-2 4'-dicarboxylic acid 4'- {{2-(3-Carbamimidoyl- 1 H-indol-5-y{)}-ethyl]-amide} 2-[(3-morpholin-4-
yl-propyl)-amide];

Biphenyl-2,4'-dicarboxylic acid 4'-{[2-(3-Carbamimidoyl-1H-indol-5-y])-ethyl}-amide} 2-[(3-piperidin-1-yi-
propyl}-amide];

Biphenyl-2,4'-dicarbexylic acid 4'-{[2-(3-Carbamimidoyl-1H-indol-5-yl}-ethyl]-amide} 2-{(4-
dimethylamino-butyi)-amide];

Biphenyl-2,4'-dicarboxytic acid 4'-{[2-(3-Carbamimidoyi- 1 H-indol-5-yl)-ethylj-amide} 2-[(2,3-dihydroxy-
propyl}-methyl-amide];

Biphenyl-2,4-dicarboxylic acid 4'-{{2-(3-Carbamimidoyl- 1 H-indol-5-yi)-ethyl}-amide} 2-{(2,3-dihydroxy-
propyl)-amide];
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl}-4-[2-(4-methylpiperazin-1-yhpyrimidin-4-yl]benzamide;
4-[(4-{4-[2-(3-Carbamimidoy}- 1 H-indoi-5-yethylcarbamoyl]phenyl} pyrimidin-2-yl)methylamino]butyric
acid;

N-{2-(3-Carbamimidoyl-1H-indol-5-yl}ethyl}-4-[2-(2,2,2-rifluoroethoxy )pyrimidin-4-yl [benzamide;
N-{2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl}-4-(2-pyrrolidin-1-ylpyrimidin-4-yl)benzamide,
N-[2-(3-Carbamimidoy]-1H-indol-5-y1)}-ethyl]-4-[2-(2-hydroxymethylpyrrolidin- 1-y])-pyrimidin-4-
yllbenzamide ;

N-[2-(3-Carbamimidoyl-1H-ndol-5-y1)-ethy1}-4-[2-(carbamoyimethyl-N-methy lamino)-pyrimidin-4-
yilbenzamide;

N-[2-(3~Carbamimidoyl-1H-indol-5-yhethyl]-4-[2-(6-pyrrolidin- I -yl-hexylamino)pyrimidin-4-
yl]benzamide;

N-[2-(3-Carbamimidoyl- i H-indol-5-yDethyll-4-{2-(6-piperidin- I -ylhexvlamino)pyrimidin-4-yiJbenzamide;

N-[2-(3-Carbamimidoy!- 1 H-indol-3-vDethvl}-4-[ 2-(4-piperidin- 1 - vibutvlamino)pyrimidin-4-yl|benzamide;
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N-[2-(3-Carbamimidoyl- 1 H-indol-5-yl)ethyl}-4-[2-(4-diethylaminobutylamino)pyrimidin-4-yljbenzamide;
N-{2-(3-Carbamimidoyl-1 H-indol-35-yl)ethyl]-4-[ 2-(6-morpholin-4-ylhexylamino )pyrimidin-4-
yllbenzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yi)ethy!}-4-[2-(6-dimethylaminohexylamino)pyrimidin-4-ylbenzamide;
N-[2-(3-Carbamimidoy!- 1 H-indol-5-yhethy!]-4-[2-(4-dimethylaminobutylamino)pyrimidin-4-yl benzamide:
4-[2-(Bicycto]2;2; 1 Thept-2-ylamino)pyrimidin-4-y1)-N-]2-(3-Carbamimidoy!-1H-indol-5-
yDethyljbenzamide;

1-(4-{4-[2-(3-Carbamimidoyl- | H-indol-5-ylethylcarbamoyl]phenyl} pyrimidin-2-yl)pyrrolidine-2-
carboxylic acid amide;
N-[Z-(B—Carbamimidoyl-1H-indo!—S-yl)ethyl]—4-{2—[(2-hydroxy~ethyl)—N-methylamino]p.yrimidin-d-
yl}benzamide;

N-[2-(3-Carbamimidoyl-1 H-indol-5-yi)-ethyl}-4-(2-morpholin-4-yl-pyrmidin-4-y})-benzamide;
N-[2-{3-Carbamimidoyl-1H-indoi-5-y1)-ethyi]-4-[2-(cyclopropylmethyl-amino)-pyrimidin-4-y1]-benzamide;
N-[2-(Carbamimidoyl- ] H-indol-5-y1)-ethyl}-4-[2-[(2-methoxy-ethyl)-methyl-amino]-pyrimidin-4-yl}-
benzamide;
N-[2-(3-Carbamimidoyi-1H-indoi-3-yl)-ethy!]-4-[2-(3-hydroxy-propylamino)-pyrimidin-4-yl]-benzamide;
N-[2-(3-Carbamimidoyl - [ H-indol-5-yi)-ethyl]-4-[{2-hydroxy-ethyD-propyi-amino]-pyrimidin-4-yi]-
benzamide;

N-[2-(3-Carbamimidoy!-1H-indole- 5yl}-ethyl]-4-(2-piperidin-1-yl-pyrimidin-4-y1)-benzamide;
N-{2-(3-Carbamimidoyl- 1 H-indol-5-y1)-ethyl]-4-[2-(ethyl-methyl-amino)-pyrimidin-4-y!]-benzamide;
N-[2-(3-Carbamimidoy! - 1 H-indol-5-y)-ethyl]-4-[2-(4-hydroxy-piperidin- I -yi)-pyrimidin-4-yl}-benzamide;
N-[2-(3-Carbamimidoy! -1H-indol-5-y})-ethy1)-4-[2-(2,3-dihydroxy-propylamino)-pyrimidin-4-yl}-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyi]-4-{2-[(2,3-dihydroxy-propyl)-methyl-amino]-pyrimidin-4-
yl]-benzamide;

N-{2-(3-Carbamimidoy! -1H-indol-5-yl)-ethyl]-4-{2-((s)-2-methoxymethy!-pyrrolidin-1-yl}-pyrimidin-4-yi]-
benzamide;

N-[2-(3-Carbamimidcyl-1H-indol-5-yl}-ethyl]-4-(2-piperazin-1-yl-pyrimidin-4-yl)-benzamide;
N-[2-(3-Carbamimidoyi-1H-indol-5-yl)- 4-[2-[2-(2-0oxo-imidazotidin-1-y])-ethylamino]-pyrimidin-4-yl}-
benzamtde;

N-[2-(3-Carbamimidoyi-1 H-indel-5-yi)-ethyl]-4-[2-(3-methoxy-propylamino)-pyrimidin-d-yl}-benzamide;

4-[2-(3-Carbamimidoy!- H-indol-5-vi}-ethyl]-4-[2-(2-hydroxy-ethylamino)-pyrimidin- 4-v]]-benzamide;
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/N-[2-(3-Carbam:'midoy!-lH-indoI-S-yi)-ethy[}-4—[2-(2-methoxyeth0xy)—pyrimidin—4-y1]benzamide;

N-[2-(3-Carbamimidoyl- 1 H-indol-5-yDethyl]-4-[2-(1-carbamoylethoxy)pyrimidin-4-yl)benzamide;
N-[2-(3-Carbamimidoyi-1H-indol-5-yl)ethyi]-4-[2-(6-dimethylaminohexyloxy)pyrimidin-4-y|ibenzamide;
N-{2-(3-Carbamimidoyl-1H-indel-5-yDethyl]-4-[2-(2-oxopiperidin-3-yloxy)pyrimidin-4-yllbenzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y ethyl]-4-[2-(2-pyrrolidin-1-yl-ethoxy)pyrimidin-4-yllbenzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y Dethyl}-4-[2-(2-dimethylaminoethoxy )pyrimidin-4-yljbenzamide,
3'-(2-Dimethylaminoethoxy )biphenyl-4-carboxylic acid [2-(3-Carbamimidoyl-1 H-indol-5-yl)ethyt]lamide;
N-{2-(3-Carbamimidoyl-1H-indol- 3-yDethyl}-4-( 1 -oxypyridin-2-ylibenzamide,
2'-(2-Dimethylaminoethoxy)bipheny!-4-carboxylic acid [2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl jamide;
2-(3-Dimethylaminopropoxy)biphenyl-4-carboxylic acid [2-(3-Carbamimidoyl- 1 H-indol-5-yDethyl]amide;
3'-(3-Dimethylaminopropoxy biphenyi-4-carboxylic acid {2-(3-Carbamimidoy|-1H-indol-5-yDethyljamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y|}-ethyl]-4-(1-oxo-pyridin-3-yl)-benzamide;
4-[2-{acetylamino-methyi}-pyridin-4-y1}-N-[2-(3-Carbamimidoyt- 1 H-indo}l-5-y1)-ethyij-benzamide;
Piperidine-4-carboxylic acid (4-[4-[2-(3-Carbamimidoyl- 1 H-indo!-5-yl)-ethylcarbamoyl]-phenyl-}-pyridin-
2-yimethyh-amide;

N-[2-(3-Carbamimidoyl- H-indol-5-y)ethyl}-4-[ 1-(3-dimethylaminopropyl)-6-oxo- 1 ,6-dihydropyridin-3-
yl}benzamaide,

N-[2-(3-Carbamimidoy!- 1 H~indol-5-y)ethyl}-4-[6-(3-dimethylaminopropoxy }pyridin-3-yl]benzamide;
(5-{4-[2-(3-Carbamimidoyl-1H-indo}-5-yl)ethylcarbamoyilphenyl }-2-oxo-2H-pyridin-1-yl)acetamide;

N-[2-(3-Carbamimidoyl-1H-indol-5-y1)-ethyl])-4- { 1 -[(2-dimethylaminoethylcarbamoyl)methyi}-6-ox0-1,6-

dihydropyridin-3-y1} benzamide;
N-[2-(3-Carbamimidoy}-1H-indol-5-yl)-ethyl}-4-(4-dimethylamino-piperidin-1-y!)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y]}-ethyl]-4-[4-(2-dimethylamino-ethylamino)-piperidin-1-yl]-
benzamide; A
4-(4-Amino-piperidin-1-y[)-N-[2-(3-Carbamimidoyl- | H-indol-5-y!}-ethyl]-benzamide;
N-{2-(3-Carbamimidoyl-1H-indol-5-y1})-ethyl}-4-(4-methoxy-piperidin-1-yl)-benzamide;
4-{4-Acetylamino-piperidin-1-y1)-N-{2-(3-Carbamimideyl- 1 H-indo!-5-y1)-ethy!}-benzamide;
4-(1-Acetyi-piperidin-4-y1}-N-[2-{3-Carbarmimidoyi-1-indol-3-y!)-ethyi}-benzamide;
4-{4-[2-(3-Carbamimidoyl-1H-indo}-5-yl)-ethylcarbamoy!]-pheny!} -piperidine- 1-carboxylic acid amide:
N-[2-(3-Carbamimidoyl-1H-indol-5-yi}-ethyl|-4-{ | -methyl- 1 -oxy-piperidin-4-y!)-benzamide;
N-[Z-(3-Carbamimidoyl- 1 H-indol-53-yl)-ethyl]-4-( 1 -methyl-piperidin-4-vI)-benzamide;

N-[2-(3-Carbamimidoyl-1H-indoi-3-v!)-ethvl}-4-{ I-methanesulfonyl-piperidin-4-y1)-benzamide:

11111
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4-(2-Acetylamino-1, | -dimethyl-ethyl}-N-[2-(3-Carbamimidoyl- | H-indol-5-yl)-ethy(}-benzamide,
N-[2~(3-Carbamimidoyl-1H-indol-5-yi)-ethyl]-4-(2-methanesuifonylamino-1,1-dimethyl-ethyl)-benzamide;
Piperidine-4-carboxylic acid (2-{4-[2-(3-Carbamimidoyl-1 H-indol-5-yl)-ethylcarbamoyl]-pheny!} -2-methyl-
propyl}-amide;

N-{2-(3-Carbamimidoyl-1H-indol-5-y])}-ethyt]-4-(1,1-dimethyl-2-ureido-ethyl)-benzamide;
N-{2-(3-Carbamimidoyl- 1H-indo}-5-yl)-ethyl]-4-[2-(3-ethyl-uretdo)-1, 1 -dimethyl-ethyl]-benzamide;
N-[2-{3-Carbamimidoyl-1H-indol-3-yl)-ethyl}-4-(2-dimethylamino-3,4,5,6-tetrahydro-pyrimidin-4-yl}-
benzamide:

N-[2-(3-Carbamimidoyl- 1 H-indol-5-y1}-ethyl]-4-(1-oxy-pyridin-4-yloxy)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yi})-ethyl}-4-(1-methyl-piperidin-4-yloxy)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-ylethyl}-4-(1,2,3,6-tetrahydropyridin-4-yl)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl]-4-piperidin-4-yi-benzamide;
4-(2-Amino-1,i-dimethylethyl}-N-(2-[3-Carbamimidoylindol-5-yl]ethyl)benzamide;
N-{2-[3-Carbamimidoylindol-5-yllethyl})-4-(6-[2-dimethylaminoethoxy]pyridin-3-yl}benzamide;
N-(2-[3-Carbamimidoylindol-5-yllethyl)-4-pyrid-4-ylbenzamide;
N-(2-[3-Carbamimidoylindol-5-ylJethyl}-4-(4-carbamoyl-phenyl}-benzamide;
N-(2-[3-Carbamimidoylindol-5-yl]ethyl)-4-(4-methoxy-phenyl)-benzamide;
N-(2-[3-Carbamimidoylindol-5-yijethy)-{S-methoxy-indol-2-y1}-carboxamide;
N-(2-[3-Carbamimidoylindol-5-yijethy!)-(6-chloro-benzothiophen-2-yl)-carboxamide;
N-(2-[3-Carbamimidoylindol-5-ylJethyl}-4-(4-benzyloxy-phenyl)-benzamide;
N-(2-{3-Carbamimidoylindol-5-yl]ethyl)-4-chloro-benzamide;
N-{2-[3-Carbamimidoylindol-5-ylJethy1)-4-(methylsulphonyh-benzamide;
N-(2-[3-Carbamimidoylindol-5-yiJethyl)-4-(amino-sulphonyl)-benzamide;

4-(3-Aminoprop- | -ynyi)-N-[2-(3-Carbamimidoy!- | H-indol-5-yl})-ethyl]-benzamide;
5-{4-[2-(3-Carbamimidoy}- H-indo!-5-yb)ethylcarbamoylipheny!} -2-ox0-2H-pyridin-1-yl)acetic acid; and
3-Carbamimidoyl-5-{2-[4-{6-0x0-1,6-dihydro-pyridin-3-y|)-benzoylamino}-propy!}-indole.

More preferred species according to the invention are compounds:
N-{2-(3-Carbamimidoyl- 1 H-indol-5-yl)-ethyl]-4-(pyridazin-4-yl)-benzamide;
N-[2-(3-Carbamimidoyl- 1 H-indo!-5-y1)-ethyl]-2-methyl-4-{6-0x0- 1.6-dihydro-pyridin-3-y!)-benzamide;
N-(2-[3-Carbamimidoylindol-3-yl]ethy]}-4-{6-methoxypyrid-3-y!)benzamide;

N-(2-[3-Carbamimidoylindol-3-yllethyli-4-{1-oxy-pynd-d-yl)benzamide;
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N-{2-(3-carbamimidoyl- i H-indol-5-y1)-ethyl]-4-(7H-pyrrolo[2,3-d]pyrimidin-6-yl}-benzamide;
N-[2-(3-carbamimidoyl-1H-indol-5-y1)-ethyl]-4-( 1 H-pyrrolof 3,2-c]pyridin-2-yl)-benzamide;
N-[2-(3-carbamimidoyl-1H-indol-5-y{}-ethyl}-3-chloro-4-(6-oxe-1,6-dihydro-pyridin-3-yl)-benzamide;
N-(2-[3-Carbamimidoylindol-3-yljethy1}-4-(6-ox0-1,6-dihydropvrid-3-yl)benzamide;

4-(3-Amino-1, 1-dimethyl-propyl)-N-{2-(3-carbamimidoyl- | H-indol-5-yi}-ethyl]-benzamide;
4-(2-Aminomethyl-pyridin-4-yI}»N-[2-(3-carbamimidoyl- i H-indol- 5-y1)-ethyl]-benzamide;
4-14-[2-(3-Carbamimidoy-1 H-indol-5-y1)-ethyicarbamoyl]-phenyl-pyridine-2-carboylic acid amide;

N-[2-( 3-Carbamimidoy- I H-indol-5-yl-ethy!]-4-(2-(N,N-dimethylaminomethy!)-pyridin-4-yhbenzamide),
N-[2-{3-carbamimidoyl-1H-indol-5-yl}-ethyl]-4-(6-0x0-1,6-dihydro-pyridazin-3-yl)-benzamide;
N-[2-(3-carbamimidoyl- 1 H-indol-5-y1)-ethyl}-4-(6-methoxy-pyridazin-3-yh)-benzamide;
N-{2-(3-carbamimidoyl-1H-indol-5-yi)-ethyl]-4-[ 1-(2-dimethylamino-ethyl)-6-0x0-1,6-dihydro-pyridazin-3-
yl}-benzamide;

N-[2-(3-carbamimidoyl- I H-indol-5-y|}-ethy(]-4-[ 1-(3-dimethylamino-propy|)-6-oxo-1,6-dihydro-pyridazin-
3-ytl-benzamide;

N-[2-(3-Carbamimidoyl-1 H-indol-3-y)-ethyl]-4-[2-(2-dimethylamino-ethyviamino)-pyrimidin-4-yl]-
benzamide;

N-[2-(3-Carbamimidoy!-1 H-indol-5-y)-ethy|]-4-[2-methoxy-pyrimidin-4-yi]-benzamide;
N-(2-[3-Carbamimidoylindol-5-yljethyl)-4-( 1-[2-dimethylaminoethyl]-6-0x0-1,6-dihydropyridin-3-
ylybenzamide;

N-[2-(3-Carbamimidoyl- 1 H-indol-3-y)ethyl-4-(6-oxo-piperidin-3-yi}-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y1}-ethy1]-4-[2-(morpholin-4yi-ethylamino)-pyrimidin-4-yl]-benzamide;
N-[2-(3-Carbamimidoyl-1H-indo!-5-y1)-ethy1}-4-[2-(3-dimethylamino-propylamino)-pyrimidin-4-yl]-
benzamide;

N-f2-(3-Carbamimidoy!-i H-indol-5-yl}-ethyl]-4-[2-([2-dimethylamino-ethyl]-methyl-amino)-pyrimidin-4-
yl]-benzamide;

2-[(4-{4-{2-(3-Carbamimidoyi-1H-indol-5-y)-ethylcarbamoyl]-phenyl } -pyrimidin-2-yl)-methyl-amino]}-
ethanesulfonic acid;
N-[2-(3-Carbamimidoyl-1H-indol-5-y-ethyt]-4- { 2-[methyl-(2{S),3(R),4(R),5(R),6-pentahydroxy-hexyl)-
aminol-pyrimidin-4-yi}-benzamide;

N-[2-(3-Carbamimidoyl-1 H-indol-3-yl)-ethyl}-4- { 2-[methyl-(2(5),3(R),4(5},5(R),6-pentahvdroxy-hexyi)-

aminoj-pyrimidin-4-yj}-benzamide;
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N-[2-(3-Carbamimidoyl- 1 H-indol-5-yl)-ethyl}-4-[2-(2-hydroxy-1-hydroxymethyl-ethylamino)-pyrimidin-4-

yll-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)}-ethyl}-4-[2-(3-imidazol- | -yl-propylamino}-pyrimidin-4-yI]-
benzamide;

N-{2-(3-Carbamimidoyl- 1 H-indol-5-y1)-ethyl}-4- { 2-{(2-diethylamino-ethyl)}-methyl-amino]-pyrimidin-4-
yl}-benzamide;
N-[{2-(3-Carbamimidoy!-1H-indol-5-yl}-ethyl]-4-[2-(2-diisopropylamino-ethylamino}-pyrimidin-4-yl}-
benzamide;

N-[2-(3-Carbamimidoyl- 1 H-indol-5-yi}-ethy!]-4-[2-(2-dibutylamino-ethylamino)-pyrimidin-4-v1]-
benzamide;

N-[2-(3-Carbamimidoy!- I H-indol-5-y!)-ethy!}-4-[2-(3-morpholin-4-y|-propylamino)-pyrimidin-4-y1]-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y1)-ethyl]-4-[2-(3-diethylamino-propylamino)-pyrimidin-4-yl]-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl]-4-[2-(3-piperidin-t-yl-propylamino)-pyrimidin-4-y!]-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl]-4-(2-{[2-(ethyl-methyl-amino)-ethyl]-methyl-amino}-
pyrimidin-4-yl)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyi]-4-[2-(5-dimethylamino-pentylamino}-pyrimidin-4-yl}-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y])-ethyl}-4-[2-(5-morpholin-4-yl-pentylamino)-pyrimidin-4-yl]-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl])-4-]2-(5-piperidin-1-yl-pentylamino)-pyrimidin-4-y}]-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yI}-ethy!}-4-[2-(5-pyrrolidin-1-yl-pentylamino)-pyrimidin-4-yl]-
benzamide;

N-[2-(3-Carbamimidoyl-1H-indol-5-y])-ethylj-4-( 2-oxo-hexahydro-pyrimidin-5-y!)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y1)-ethyl}-4-(1,3-dimethyl-2-oxo-hexahydro-pyrimidin-5-y1)-
benzamide;

Biphenyl-3,4'-dicarboxylic acid 4'-{[2-(3-carbamimidoyl- 1 H-indol-5-yl)-ethyl]-amide} 3-[(2-methoxy-

ethy)-amide];
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Biphenyl-3,4'-dicarboxylic acid 4'-{{2-{3-carbamimidoyl-1H-indol-3-y1)-ethyl]-amide} 3-[{2-morpholin-4-
yl-ethy?)-amide];
N-[2-(3-Carbamimidoyl-1H-indol-5-yDethyl]-4-{2-(4-methylpiperazin-1-yDpyrimidin-4-ylJbenzamide;
4-[(4-{4-{2-(3-Carbamimidoy!- 1 H-indol-5-yb)ethylcarbamoyl]phenyl} pyrimidin-2-yl)methylamino]butyric
acid;

N-[2-(3-Carbamimidoy}-1H-indol-5-yDethyl}-4-[2-(2,2.2-trifluorcethoxy)pyrimidin-4-yl]benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y!)-ethyl]-4-(2-pyrrolidin- [-yIpyrimidin-4-y1)benzamide;
N-[2-(3-Carbamimidoyl- 1H-indol-5-yi)-ethyl}-4-[2-(2-hydroxymethylpyrrolidin-1-yl)-pyrimidin-4-
vibenzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl]-4-[2-(carbamoyimethyl-N-methylamino)-pyrimidin-4-
ylJbenzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyi}-4-{2-(6-pyrrolidin-I-yl-hexylamino)pyrimidin-4-
yllbenzamide;
N-[2-(3-Carbamimidoy!-1H-indol-5-yi)ethyl}-4-{2-(6-piperidin-1-ylhexylamino)pyrimidin-4-yl}benzamide;
N-[2-(3-Carbamimidoyl-1 H-indol-5-y])ethyl]-4-[2-(4-piperidin- I -ylbutylamino)pyrimidin-4-yl]benzamide;
N-{2-(3-Carbamimidoyl- 1 H-indol-5-yl)ethyl}-4-[2-(4-diethylaminobutylamino)pyrimidin-4-yljbenzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl}ethyl]-4-[2-(6-morpholin-4-ythexylamino)pyrimidin-4-
yilbenzamide;

N-[2-(3~Carbamirmidoy!-1H-indol-5-ylethyl]-4-[2-(6-dimethylaminohexylamino }pyrimidin-4-yl]benzamide;
N-[2-(3-Carbamimidoyl- | H-indol-5-ybethy!]-4-[2-(4-dimethylaminobutylamino)pyrimidin-4-yl]benzamide;
4-[2-(Bicyclo[2;2;1Thept-2-ylamino)pyrimidin-4-y[]-N-[2-(3-carbamimidoy[-1H-indol-5-
ylethyl]benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl]-4-{2-[(2-hydroxy-ethy]}-N-methylamino] pyrimidin-4-
yi}benzamide;

N-[2-(3-carbamimidoy]-1 H-indol-5-y})-ethyl]-4-(2-morpholin-4-yl-pyrmidin-4-yl)-benzamide;
N-[2-(3-carbamimidoyl-1H-indol-5-y1)-ethyl]-4-12-(cyclopropylmethy{-amino)-pyrimidin-4-ylj-benzamide;
N-[2~{carbamimidoyi- 1 H-indol-5-y1)-ethyl]-4-[2-[(2-methoxy-ethyl)-methyl-amino}- pyrimidin-4-yl]-
benzamide;

N-[2-(3-carbamimidoy|- 1 H-indel-3-yi)-ethyl]-4-[2-(3-hydroxy-propylamino)-pyrimidin-4-yl]-benzamide;
N-[2-(3-carbamimidoyl -1H-indol-3-yl)-ethylj-4-[(Z-hydroxy-ethy)-propyl-aminc]-pyrimidin-4-y!}-
benzamide;

N-[2-(3-Carbamimidoyl- ! H-indole-5y1)-ethyl]-4-( 2-piperidin- 1-yl-pyrimidin-4-v1}- benzamide:
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N-[2-(3-carbamimidoyl-1H-indol-5-y!)-ethyl]-4-[2-(ethyl-methyl-amino)-pyrimidin-4-yl]-benzamide;
N-[2-(3-carbamimidoy| -1H-indol-5-yl)-ethyl]-4-[2~(4-hydroxy-piperidin- | -y])-pyrimidin-4-yl]-benzamide;
N-{2-(3-carbamimidoyl -1H-indol-5-yi)-ethyl]-4-{2-(2,3-dithydroxy-propylamino)-pyrimidin-4-yl]-
benzamide;
N-{2-(3-carbamimidoyi-1H-indol-3-yl)-ethyl}-4-{2-[(2,3-dihydroxy-propyl)-methyl-amino}-pyrimidin-4-yt}-
benzamide;

N-[2-(3-carbamimidoyl! - 1H-indoi-5-yl)-ethyl]-4-[2-((s)-2-methoxymethyl-pyrrolidin-1-yl)-pyrimidin-4-yl]-
benzamide;

N-[2-(3-carbamimidoyl-1H-indol-5-yl)-ethyl}-4-(2-piperazin- 1 -yl-pyrimidin-4-yl)-benzamide;
N-[2-(3-carbamimidoyl-1H-indol-5-y1)- 4-[2-[2-(2-0x0-imidazolidin-1-yi)-ethylamino]-pyrimidin-4-yl]-
benzamide;

N-[2-(3-carbamimidoyi- | H-indol-5-yI}-ethyl]-4-[ 2-(3-methoxy-propylamino)-pyrimidin-4-yl}-benzamide;
4-12-(3-carbamimidoyl- 1 H-indol-5-yl}-ethyl]-4-[2-(2-hydroxy-ethylamino)-pyrimidin-4-y[]-benzamide;
N-[2-(3-Carbamimidoyl-1 H-indol-3-yl}-ethyl]-4-[2-(2-methoxyethoxy)-pyrimidin-4-yilbenzamide;
N-[2-(3-Carbamimidoy!-1H-indaol-5-yDethyl]-4-[2-(1-carbamoylethoxy pyrimidin-4-y!{}benzamide;
N-{2-(3-Carbamimidoy!- 1 H-indol-5-yDethyl]-4-[2-(6-dimethylaminohexyloxy)pyrimidin-4-y{]benzamide;
N-{2-(3-Carbamimidoyl-1H-indol-5-yi)ethyi]-4-[2-(2-pyrrolidin-1 -yl-ethoxy)pyrimidin-4-yi]benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yhethyi]-4-[2-(2-dimethylaminoethoxy)pyrimidin-4-yljbenzamide;
N-[2-(3-Carbamimidoyl- 1 H-indol-5-yDethyl}-4-(1-oxypyridin-2-yl)benzamide;
2'-(2-Dimethylaminoethoxy)biphenyl-4-carboxyiic acid [2-(3-carbamimidoyl-1 H-indoi-S—yl)ethyl}amide;w
2'-{3-Dimethylaminopropoxy )biphenyl-4-carboxylic acid [2-{3-carbamimidoyl-1H-indoi-5-yl)ethyl]lamide;
N-[2-(3-carbamimidoyl-1 H-indol-5-yl)-ethyl}-4-( 1-oxo-pyridin-3-yl)}-benzamide;
4-[2-(acetylamino-methyl}-pyridin-4-yl]-N-f2-{3-carbamimidoyl- | H-indol-5-yl)-ethyl}-benzamide;
Piperidine-4-carboxylic acid (4-[4-[2-(3-carbamimidoyl-1H-indol-5-y1)-ethyicarbamoyi]-phenyl-]-pyridin-2-
yimethyl)-amide;

N-[2-(3-Carbamimideyl- 1 H-indol-3-ylJethyl]-4-[ ! -(3-dimethylaminopropyl)-6-oxo- 1,6-dihydropyridin. 3-
yl]benzamide;

4-(2-Amino-1,1-dimethyiethyl}-N-(2-[3-carbamimidoyiindo}-5-ylethy Dbenzamide; and
N-(2-[3-Cartamimidoylindol-5-yl]ethyl)-4-pyrid-4-ylbenzamide,

It is io be understood that this invention covers all appropriate combinations of the paricular and

preferred groupings referred to herein,
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Cempounds of formula ] may be prepared by the application or adaptation of known methods, by
which is mean methods used heretofore or described in the Jiterature, or by methods according to the
invention described herein.

Ore aspect of this invention involves the syntheses of variously substituted indole, benzofuran and
benzothiophene heterocycles. These syntheses are achieved, for example, by functionalization of specific
precursors followed by ring synthesis or by derivatization of a preformed ring system. There are numerous
approaches to the synthesis and functionalization of the aforementioned heterocycles in the chemical
literature (For reviews, see (a) Katritzky, A .R.; Rees, C.W.; Scriven, E.F.V. Eds. Comprehensive
Heterocyclic Chemstry I, Vol 2, 119, 607. Elsevier Science 1996 and references therein. (b) Ketcha, D.M.
Prog. Heterocyel, Chem. 1997, 9, 97 and references therein. (¢) Hughes, D. L. Org. Prep. Proced. Int. 1993,
25, 607).

A particularly useful preparative method according to the invention is outlined in Scheme 1.
Bromo-indoles can be metalated using sodium hydride or other strong base at or around room temperature
followed by treatment {at lower temperature, typically below 0 °C) with an alky! lithium reagent. Suitable
solvents for this method include THF or diethyl ether, either alone or as mixtures with additives such as
HMPA, TMEDA or DABCO. The resulting nucleophile is then reacted with a variety of appropriately

functionalized/substituted and/or protecied electrophiles, for example, such as aldehydes, ketones, atkyl

halides, oxiranes, aziridines, ,-unsaturated carbonyls or ,B-unsaturated esters (Scheme 1) to provide indoles

substituted with a variety of functionalized/substituted and/or protected side chains, i.e., wherein Q'is- .
NR®P', -OP', -C(O)}H or alkyl), -C(0)-OP* or -SP', wherein P' is hydrogen or a protecting group as defined
herein. (For representative examples see Moyer, M.P.; Shiurba, J.F.; Rapaport, H. J. Org. Chem., 1986, 51,
5106).

Br

N\ 1. NaH H . L | O
N 2. n-Buli A T @ erol®R) )
L 3. Ereetrophite j-;.éj {d(s‘&,'l

Seheme-+- i ¢ |

Alternatively. as shown in Scheme 2, brome-indoles are reacted with termina! olefins (Q'L""H.
wherein Q' is as defined herein and L."" is an alkenylene having at leas: a terminal double bond}, terminal

acetylenes (Q'L™H, wherein Q' is as defined herein and 1. is an alkvnvlene having at least a terminal triple

L .I. ot
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bond), or metalated derivatives thereof (particularly zinc tin and boron), under palladium or nickel catalysis
{for examples see J. Tsuji, Paliadium Reagents and Catalysts, J. Wiley Publications, 1996. Also Harringion,
P.J.; Hegedus, L.S. J. Org. Chem., 1984, 49, 2657), with or without a base, to produce viny! or acetylenic
substituted indoles. The choice of catalyst depends on the substrate employed but is most commeonly
tetrakistriphenylphosphine palladium, bis(triphenylphosphine)palladium chioride, 1,1'-
bis(diphenylphosphino)errocene / bis-dibenzylideneacetone pailadium or 1,2 bis-(diphenylphosphino)-
ethanpe / bis(acetonitrile)dichloropalladium. In certain cases, addition of a copper (1) salt as co-catalyst is
also required (Rossi, R.; Carpita, A.; Bellina, F. Org. Prep. Proced. Int, 1995, 27, 127). These coupling
reactions are performed in various solvents, including toluene, THE, DME, DMSQ, DMF,

dimethylacetamide and HMPA,, at about 20 to about 150 °C.

01 1a ’\
Q1L13X|| \ 7 .

/ Uj:} _‘\Qﬂ\(ﬁa or L‘fm |
ﬂ\j:} d{o) w ;; Q’ J{ ?’llllr;n Ojr} /
" QlLix (Ih} (v ig@. ”3‘ ?"%; i (j
/

X"=H, Zn, Sn. B {/L;éig L //
Scheme 2 -

The indole side chains incorporated as described above, can contain, or be converted to, a variety of
functional groups (using one or more steps) including amines, alcohols, aldehydes, ketones, carboxylic acids,
esters, olefins, amides, imides, urethanes, carbamates, sulfonamides, sulfones, sulfoxides and sulfides.
These interconversions employ standard synthetic methods described in the chemical literature (For
example, see Larock, C.L. Comprehensive Organic Transformations, VCH Publishers 1989 and Greene,
T.W.; Wuts, P.G.M. Protective Groups in Organic Synthesis, John Wiley Publications 1921). In particular,
an alcohol in the indole side chain is converted, for example, to the corresponding amine by a sequence
(Scheme 3) involving treatment with toluenesulfonyl chioride / DM AP and a base such as triethylamine or
diisopropylethylamine in a solvent such as dichloromethane, DMF cr pyridine at about room temperature.
Alternatively, the aicohol is treated with NBS / PhyP, NCS / Ph,P, I. / Ph,P / imidazole. CBr, / Ph.P to

provide the correspending alkyl halide (For a review see Castro, B.R. Qrg. React., 1983, 29, 1). The produc
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is then reacted with sodium azide in a solvent such as DMF, dimethy] acetamide, DMPU or ethanol at about
20 to about 80 °C. The resulting azide is then reduced with a reagent such as triphenylphosphine / water in

THF or boron trifluoride etherate / 1, 3-propane-dithiol in a solvent such as dichloromethane to the

corresponding amine.

z
HO_ 1 R™ n[ HaN_ 1 R
L 1. p-TolSO,CI / Base L
N\ 2
"N 2. NaN; N .
H H %
3. PhsP / H,0 p
A
BF3 / HSCH,CH,CH,SH/~ “A
R" is H RGN

AT

Sehemes— ifkﬁgﬁ

An amino moiety can also be introduced into the indole side chain (Scheme 4) by conversion of an
appropriate side chain alkene double bond (L' is an alkenylene having at least a double bond at the terminal
end thereof distal to its attachment to the indole moiety), first to an alcohol, using 2 hydroboration oxidation
sequence, (For examples see (a) Beletskaya, [; Pelter, A. Tetrahedron, 1997, 53, 4957 and references
therein. {b) Brown, H.C.; Kramer, G.W.; Levy, M.B.; Midland, M.M., Organic Synthesis via Boranes, Wiley
Interscience, N.Y. 1973.), then oxidation of the alcohol to the corresponding ketone using any of a number
of common oxidation reagents such as Swern’s reagent. (For a review, see Hudlicky, T. Oxidations in
Organic Chemistry, ACS Publications 1990) and finally reductive amination of the ketone (Abdel-Magid,
A.F.; Maryanoff, C. A. Reductions in Organic Synthesis, ACS Symp. Ser., 641, p201, ACS Publications
1996) with an appropriate amine and a reducing agent such as sodium cyanoborohydride or sodium
tnacetoxyborohydride in a solvent such as methanol, THF, acetomtrile, HMPA, or water gither alone or as

cosolvents. In certain cases, the amine moiety may be part of the indole side chain, in which case, &

heterocycly! can be formed.
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1bb 1.(alkyl);BH / H0,  NHRAL'®®
Z N 2. Swern's Ie3gERY l;j(;‘t,] N J
H H

3. NH,R® 1 NaBH, / AcOH

R® ig-as-defined-herein
do oo
Scheme4
ALY

Another convenient method for introduction: of an amino moiety into the side chain involves
treatment of a side chain carboxylic acid with diphenylphosphory! azide and a base such as triethylamine,
diisopropylamine in a solvent such as dichloromethane or THF toluene or benzene usually at about 0 °C to
about room temperature. (For a review, see Banthrope, The Chemistry of the Azido Group, S. Patai Ed.
Wiley Interscience N.Y. 1971). Subsequent thermolysis of the resuiting acyl azide at about room
temperature to about 140 °C in the presence of an alcohol such as t-butanol, benzyl alcohol or allyl aicohol
provides the corresponding carbamate which can be cleaved to the amine using standard protecting group
chemistry. Thermolysis of the acyl azide in the absence of an alcohol produces the corresponding isocyanate
which may be subsequently reacted with a variety of amines to provide urethanes (for a modification which
also provides a convenient preparation of secondary amines see Pfister, 1.R.; Wymann, W.E. Synthesis,
1983, 38). Alternatively, a urethane may be incorporated by reaction of a side chain amino moiety with an
appropriate isocyanate. .

According to Scheme 5, a ketone may also be incorporated into the side chain by hydroboration of
an appropriate alkyne (1.'* is an alkynyiene having at least a triple bond at the terminal end thereof distal to
its attachment to the indole moiety) with catechol borane in a solvent such as THF at about room
temperature to about 67 °C, followed by oxidative cleavage of the resulting product with hydrogen peroxide

in the presence of a base such as sodium hydroxide.

WAE MY

L'e8 1. catechol borane H(O)C-alkylene
= S
SN : oo
’ P

2. Hy0,/NaOH ‘
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An imide moiety may be incorporated by reaction of a side chain alcohol with a preformed, N-
unsubstituted-imide using Mitsunobu’s reagent {Mitsunobu. O., Synthesis, 1981, 1, an imide, so formed, can
also be converted to the corresponding amine by treatment with hydrazine in a selvent such as ethanol).
Alternatively, the imide group may be intreduced by acylation of a side chain amide with an acid chloride
{or an activated ester ) in the presence of a base such as sodium hydride.

An amide linkage may be introduced into the indole side chain by reaction of an amine {incorporated
using a method such as described above) with a carboxylic acid. Suitable conditions for effecting this
transformation involve activation of the acid with a reagent such as thionyl chloride, isopropyl
chloroformate, oxalylchloride / DMF, TBTU, DCC, DICC / HOBT, CDI, BOP, EEDQ or PyBreP (For
reviews see (a) Blackburn, C.; Kates, S. A. Methods Enzymol. 1997, 289, 175. (b) Bodanszky, M.; Trost,
B.M. Principles of Peptide Synthesis 2nd Ed., Springer Verlag, N.Y. 1993} usually in the presence of a base
such as triethylamine, diisopropylethylamine and / or DMAP in a solvent such as dichloromethane, DMF,
dimethylacetamide or DMPU at about or above room temperature. The reverse ortentation of the amide unit
may be prepared by reaction of an indole side chain containing an acid moiety with an amine. An acid
moiety may be formecd in the side chain by oxidation of a side chain alcohol, first to the aldehyde, then
oxidation of the aldehyde to the corresponding carboxylic acid. A particularly suitable reagent for this
transformation is sodium chlorate (Lidgren, B.O.; Hilsson, T. Acta. Chem. Scand. 1973, 58, 238).
Alternatively, an aldehyde may be generated by oxidation of an olefin using osmium tetroxide with a co-
catalyst such as sodium periodate in a solvent such as THF / water or t-butanol / water. A carboxylic acid -
may also be obtained by hydrolysis of the corresponding ester using standard protecting group methodology.
/ A suifonamide linkage may be introduced into the side chain by reaction of a side chain amino
functionality with a suifonyl chloride in the presence of a base such as pyridine, triethylamine, -
diisopropylethylamine or sodium hydroxide in a solvent such as dichloromethane, pyridine, DMF or an
alcohol such as ethanol or isopropanol. The reverse orientation of the sulfonamide linkage may be produced
by the method of Liskamp (Moree, W. J.; Van der Marel, G.A_; Liskamp, R.J. J. Org. Chem. 1995, 60,
1995.) from a side chain thicacetate. The thioacetate moiety may be prepared by displacement of a halide or
sulfonate with sodium thioacetate in a solvent such as DMF, DMPU, HMPA or DMSO.

A suifide linkage may be incorporated into the side chain by saponification of the thicacetate
functional group followed by alkvlation of the resulting thiol with an appropriate alkyl halide, or
sulfonate(such as tosylate, riflate or mesylate). Aliernauvely, the sulfide linkage may be incorporated by

direct reaction of a side chain alkyl chloride, bromide, todide, tosylate or mesylate with a thiolate ion in a
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solvent such as benzene, DMF, DMPU, HMPA or DMSQO. 1n cenrtain cases, a sulfide can be formed from an
appropriate disulfide and a side chain aicohol in the presence of tributylphosphine in a solvent such as THF.

The sulfoxide and suifone linkages may be introduced by mild oxidation of the sulfides with a
reagent such as m-chloroperbenzoic acid in dichloromethane chioroform or benzene at about or below room
temperature.

An ether linkage (for a review see Comprehensive Organic Chemistry Vol 1, p 799, Ed. Barton, D.;
Ollis, W.D., Pergamon Press, 1979) may be prepared from a side chain alcohol and an atkyl halide, sulfonate
or unsaturated ketone derivative and a base such as sodium hydride potassium hydride irn a solvent such as
DMF DMSO THF DMPU or HMPA. Altemnatively, an ether linkage may be obtained using a side chain
alkyl haiide, sulfonate or ,B-unsaturated ketone and an appropriate alcohol under the same conditions.
Another method of ether formation involves formation of a thiono-ester from a side chain ester or lactone by
reaction with a thionating reagent, such as Lawesson’s reagent (For a review see Cava, M. P.; Levinson, M.
L. Tetrahedron (1985), 41(22), 5061-87), followed by reduction of the thiono group with a hydride reducing
agent such as tributyltin hydride, usually in the presence of a free radical initiator such as AIBN.

Introduction of a nitrile at C-3 of the indole ring system (Scheme 6) may be accomplished by first
formylation at C-3 using a reagent combination such as phosphorous oxychloride in DMF, at or above room
temperature, followed by conversion of the resulting aldehyde to the corresponding oxime with
hydroxylamine hydrochloride in a solvent such as toluene or xylene in the presence of a catalyst such as
toluene sulfonic acid and a desiccant such as magnesium sulfate according to the method of Ganbao and - -
Palomo (Ganbao, I.; Palomo, C. Syn. Commun. 1983, 13, 219. For alternatives to this procedure see War_':;_z,
E-C.; Lin, G-I. Tetrahedron Lett. 1998, 39, 4047 and references therein) Heating the oxime with these
reagents at about 80 °C to about 150 °C then results in dehydration to form the corresponding nitriie. In

certain favorable cases, the formylation conditions described above aiso result in conversion of a side chain

alcohol into the corresponding alkyl chloride.

1) POCI3/DMF
RGP 2) NHoOH(HCY) (1 eq) / TsOH / MgSO, 2! y
s e
N ‘ v Fr = N
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Introduction of the C-3 nitrile, as described above, may be carried out either before or after derivatization of
the side chain(s) at other positions on the indole ring depending on the nature of the functionality present.
Another embodiment of this invention involves the use of a benzothiophene in place of an indole
scaffold. A variety of methods can be applied to the synthesis of benzothiophenes (for examples see
Katritzky, A.R.; Rees, C.W.; Scriven, E.F.V. Eds. Comprehensive Heterocyclic Chemistry 11, Vol. 2, p 607,
Elsevier Science 1996 and references therein). A particuiarly useful protocol with reference to the current
invention is outlined in Scheme 7. Starting from an appropriate bromo-thiopheno!, alkylation of the thiol
with bromo-acetaldehyde diethyl acetal in the presence of a base such as NaH in a solvent such as DMF,
THF, TBTU, DMSO or HMPA followed by cyclization with an acid such as polyphosphoric acid provides
the cénesponding bromo-benzothiophene (for examples see Titus, R.L.; Choi, M.; Hutt, M.P. §. Heterocycl.
Chem. 1967, 4, 651, and Clark, P.D.; Kirk, A.; Yee, LG.K. ]. Org. Chem. 1995, 60, 1936). This structure
may be manipulated using many of the same procedures used to install and functionalize the side chain of
the indole scaffold described above. Introduction of a nitrile at C-3 of the benzothiophene ring may be
effected by treatment with bromine in a solvent such as acetic acid or chloroform. The resulting 3-bromo-
benzothiophene can then be converted to the 3-cyano- derivative nsing zinc cyanide and a palladium

catalyst, preferably tetrakis(iriphenylphosphine) palladium(o) in DMF at about 70°C to about 90 °C.

2. Zn{CN), / Pd(0)

‘l %\j\’{ HT Cu%?\‘\ %

Scheme7

1 cN
1. Bry/ AcOH \\
A N @ e
o S TV e

In certain cases, it is convenient to prepare a specifically substituted heteroary! scaffold by direct
ring synthesis. A particularly suitable ring synthesis protocol employs an adaptation of the method of
Yamanaka (Sakamoto, K.; Nagano, T.; Kondo, Y.; Yamanaka, H. Synthesis, 1990, 215). In this approach,
an appropriately substituted aniline, thiophenol or phenol is first brominated or more preferably, todinated
ortho 10 the nitrogen / sulfur / oxygen substituent on the ring (Scheme §). Suitable reagents for effecting this
transformation inciude bromine in the presence of either acid (such as acetic acid) or a base (such a3 sodium
acetate, sodium carbonate, triethylamince or pyridine). iodine or iodine monochloride in the presence of a soft

Lewis acid such as silver suifate or a base such as calcium carbonate. merpholine, dimethyvlamine or
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pyridine. Suitable solvents for this process include water, methano!, ethanol or dichloromethane at about or
below room temperature. Addition of the acrylonitrile functionality 1o the ring heteroatom can be effected

following the procedures of Scotti and Frazza (Scotti, F.; Frazza, E.J. J. Org. Chem., 1964, 29, 1800)

Q”\ /éf 9% (/V

A particular embodiment of the current invention emptoys indoles / benzothiophenes / benzofurans
substituted with a side chain which contains (ary] or heteroaryl}-substituted aryl or heteroaryl appendages.
These latter structurai motifs can be prepared by cross coupling (Scheme 9) of an appropriately substituted

10 (heteroaryl or aryi)halide or triflate with a (heteroaryl or arylary! organometallic (most commonly zinc, ™
boron, magnesium and tin derivatives) under catalysis by Pd(o} or Ni{¢) employing conditions described

above for derivatization of 5-bromo-indoie. \

e
X
1 Pd (o} 6% Ni (0) Arl—ap?
Ar. + AI’2\ -
X M
X=8r1 038R M=2n B, Mg, Sn @
(AT’EEB‘A#?@@EEHM@
Naryl or heteroaryl _ _ _— ] ag&? R
Scheme™d < 7
| /4{@4,/;? ey N Y (77 ]
> J,J-.J-l

ﬁ' b W
Aryl and heteroarv subsmuted heterocycles can also be prepared by direct ring synthesis. A wide

variety of methods and conditions for this kind of process are known in the chemical literature { for
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examples see(a) Katritzky, A.R.; Rees, C.W_; Scriven, E.F.V. Eds. Comprehensive Heterocyclic Chemstry
i1, Eisevier Science [996).
in another emboediment of this invention the indole / benzothiophene / benzofuran side chain is
substituted with a substituted aryl group. One particularly useful ary! substitut]lgggomprises of a
5 1,1-dimethyl alky} chain further substituted with a heteroatom, a heteroatom cluster (such as a dio} or amino-
alcohol) or a heteroaryl (such as imidazole). These systems can be prepared from 2-(4-furan-2-yl-phenyl)-2-
methyl-propionic acid methyl ester or 2-(4-bromo-phenyl)-2-methyi-propionic acid methy! ester a shown in

scheme 10.
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10 Treatment of 2-{4-furan-2-yl-phenyl)-2-methyl-propionic acid methyl ester with methyl lithium in

the presence of lithium hexamethyldistiazide at about or beiow room temperature and reaction of the
resulting enolate with TMS chioride provides the corresponding silylenoi ether, Reaction of this

intermediate with | eq of bromine at lJow temperature {tvpically at about -78 °C) furnishes the o
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bromoketone. This compound can be treated with formamide at elevated temperatures (from about 50 °C 10
about 180 °C) to provide imidazole. Alternatively, the bromo ketone can be reacted with sodium azide
followed by reduction with sodium borohydride to provide the amine alcohol. After, protection of the amino
alcohol as a BOC derivative of the amine and a TBS ether of the alcohol, the furan ring can be oxidatively
cleaved to provide the benzoic acid derivative. This unit can then be attached to the heteroary) scaffold as
described above. Reduction of 2-(4-furan-2-yl-pheny!)-2-methyl-propionic acid methyl ester with lithium
aluminum hydride in a solvent such as THF followed by oxidation of the resulting primary alcohol to the
corresponding aldehyde and Wittig or Horner-Emmons olefin reactions provides access to chain extended
alkenes (For a review see Cadogan, 1.1.G. Organophosphorus Reagents in Organic Synthesis, Academic
Press, 1979). In the case where R = Ome, this system can be hydrolyzed to the corresponding aldehyde with
dilute HCI then oxidized to the carboxylic acid as previously described. Amide formation followed by
reduction with a reagent such as borane in THF provides a series of amines. Subsequent oxidative cleavage
of the furan ring as described above provides a useful functional group for attachment to the heterocyclic
scaffold. Additionally, treatment of 2-(4-bromo-phenyl)-2-methyl-propionic acid methyl ester with
diisobutylaluminum hydride at -78 °C in dichloromethane followed by Swern oxidation of the resulting
alcohol and Wittig reaction on the aldehyde provides the one carbon chain extended olefin. Osmylation of
this species, followed by protection of the resulting diol as an acetonide allows oxidation of the furan ring to
the carboxylic acid which provides an attachment point for coupling to the heteroaryl scaffoid.

It is often useful to introduce conformational constraints into a finker to optimize the availability of a
bioactive conformer. These constraining groups can also interact favorably with a target protein providingm
an additional advamtage. An example of the synthesis of a system which can produce such effects is shown
in Scheme 11. Two carbon chain extension of the bromo indole by adaptation of the method of Migata
(Kosugi, M; Negishi, Y.; Kameyama, M.; Migata, T.; Bull, Chem. Soc. Jpn., 1985, 58, 3383; Agnelii, F.,
Sulikowski, G.A. Tetrahedron Letts 1998, 39, 8807) then trearment of the resulting ester with TMS triflate
and triethylamine in ether at 0 °C provides the silyl ketene acetal. Reaction of this species with an amine
acetal in dichloromethane in the presence of TMS triflate as a catalyst, generates the substituted ,3-amino
ester {for representative examples see Okano, K.; Morimoto, T.; Sekiya, M. . Chem Soc., Chem. Commun.,
1984, 883 and Coivin, E.W.; McGarry, D.G.; Nugent, M.J. Tetrahedron, 1988, 44, 4157). Acvylation of the

amino group then provides access to a variety of amide substituted scaffoids.
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Transformation of the C-3 nitrile into the corresponding amidine can be carried out employing a number of
standard procedures. (for examples see Judkins, B.D.; Allen, D.G.; Cook, T.A.; Evans, B.; Sardharwala, T.E.

Syn. Comm. 1996, 26, 4351 and references therein). Treatment of the nitrile (Scheme 12) with HCl in a |

solvent such as methanol or ethanol at about or above room temperature provides the imidate ester

intermediate which can then be converted to the amidine by treatment with ammonia or an alkylamine in a

solvent such as methanol or ethanol. Altematively, reaction of the nitrile with hydrogen sulfide in 2 sol w:-r;t

such as pyridine, followed by alkylation of the resulting thioamide with an alkylating agent such as methyl

iodide in a solvent such as acetone at a temperature at or above room temperature and treatment of this .
product with ammaonia or ammonium acetate in a solvent such as methanol at about or above room .

temperature provides the final amidine.
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An amidine can also be prepared by addition of hydroxylamine to the nitrile to form the

23

cdrresponding N-hydroxyamidine followed by acylation and hydrogenolysis of the N-O bond using
hydrogen / acetic acid / acetic anhydride in the presence of a catalyst such as palladium on carbon. For
certain transformations of the side chain, it may be necessary or preferable to protect the indole nitrogen as
an inert derivative (Protective Groups in Organic Synthesis, T.W. Greene and P.G.M. Wuts; Johr Wiley
Publications 1991). A particularly suitable derivative for this purpose is the t-butyloxy-carbamate. This can
be prepared by reaction of the appropriate indole with di-t-butyldicarbonate in THF or dichloromethane in
the presence of a base such as DMAP/ triethylamine or diisopropylethylamine at about or above room
temperature. The nitrogen of the amidine functional group can be protected using essentially the same
conditions described above for the indole nitrogen. Cleavage of these BOC derivatives can be accomplished
by treatment with TFA in dichloromethane or with HCI in ethy! acetate.

[t wil] be apparent 1o those skilted in the art that certain compounds of formula [ can exhibit
isomerism, for example geometrical isomerism, ¢.g., E or Z isomerism, and optical isomerism, ... R or §

configurations. Geometrical isomers include the cis and trans forms of compounds of the invention having
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alkenyl moieties. Individual geometrical isomers and stereoisomers within formuia I, and their mixtures, are
within the scope of the invention.

Such isomers can be separated from their mixtures, by the application or adaptation of known
methods, for example chromatographic techniques and recrystallization techniques, or they are separately
prepared from the appropriate isomers of their intermediates, for example by the appiication or adaptation of
methods described herein.

The compounds of the present invention are useful in the form of the free base or acid or in the form
of a pharmaceutically acceptable salt thereof. All forms are within the scope of the invention.

Where the compound of the present invention is substituted with a basic moiety, acid addition salts
are formed and are simply a more convenient form for use; and in practice, use of the salt form inkerently
amounts 0 use of the free base form. The acids which can be used to prepare the acid addition saits include
preferably those which produce, when combined with the free base, pharmaceutically acceptable salts, that
is, salts whose anions are non-toxic to the patient in pharmaceuticai doses of the salts, so that the beneficial
inhibitory effects on Factor Xa inherent in the free base are not vitiated by side effects ascribable to the
anions. Although pharmaceutically acceptable salts of said basic compounds are preferred, all acid addition
salts are useful as sources of the free base form even if the particular salt, per se, is desired only as an
intermediate product es, for example, when the salt is formed only for purposes of purification, and
identification, or when it is used as intermediate in preparing a pharmaceutically acceptable salt by ion
exchange procedures. Pharmaceutically acceptable salts within the scope of the invention are those derived
from the following acids: mineral acids such as hydrochloric acid, sulfuric acid, phosphoric acid and
sulfamic acid; and organic acids such as acetic acid, citric acid, lactic acid, tartaric acid. malonic acid,
methanesufonic acid, ethanesulfonic acid, benzenesulfonic acid, p-totuenesuifonic acid, cyclohexylsulfamic
acid, quinic acid, and the like. The corresponding acid addition salts comprise the following: hydrohalides,
e.g. hydrochloride and hydrobromide, sulfate, phosphate, nitrate, sulfamate, acetate, citrate, lactate, tartarate,
malonate, oxalate, salicylate, propionate, succinate, fumarate, maleate, methylene-bis-3-hydroxy-
naphthoates, gentisates, mesylates, isethionates, di-p-toluoyltartrates, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesulfonate, cyclohexylsulfamate and quinate, respectively.

According te a further feature of the invention, acid addition salts of the compounds cf this invention
are prepared by reaction of the free base with the appropriate acid, by the application or adapiation of known
methods. For example, the acid addition salts of the compounds of this invention are prepared either by

dissolving the free base in aqueous or agueous-alcohol solutior or other suitable selvents containing the
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appropriate acid and isolating the salt by evaporating the solution, or by reacting the free base and acid in an
organic solvent, in which case the salt separates directly or can be obtained by concentration of the solution.

The acid addition salts of the compounds of this invention can be regenerated from the saits by the
application or adaptation of known methods. For example, parent compounds of the invention can be
regenerated from their acid addition salts by treatment with an alkali, e.g. aqueous sodium bicarbonate
solution or agueous ammonia solution.

Where the compound of the invention is substituted with an acidic moiety, base addition salts may
be formed and are simply a more convenient form for use; and in practice, use of the salt form inherently
amounts 1o use of the free acid form._The bases which can be used to prepare the base-addition saits-include - -
preferably those which produce, when combined with the free acid, pharmaceutically acceptabie salts, that
is, salts whose cations are non-toxic to the animal organism in pharmaceutical doses of the salts, so that the
beneficial inhibitory effects on Factor Xa inherent in the free acid are not vitiated by side effects ascribable
to the cations. Pharmaceutically acceptable salts, including for example alkali and alkaline earth metal salts,
within the scope of the invention are those derived from the following bases: sodium hydride, sodium
hydroxide, potassium hydroxide, calcium hydroxide, aluminum hydroxide, lithium hydroxide, magnesium
hydroxide, zinc hydroxide, ammonia, ethylenediamine, N-methyl-glucamine, lysine, arginine, omnithine,
choline, N,N'-dibenzylethylenediamine, chioroprocaine, diethanolamine, procaine, N-benzylphenethylamine,
diethylamine, piperazine, tris(hydroxymethyl)-aminomethane, tetramethylammonium hydroxide, and the
like.

Metal salts of compounds of the present invention may be obtained by contacting a hydride,
hydroxide, carbonate or similar reactive compound of the chosen metal in an aqueous or organic solvent
with the free acid form of the compound. The aqueous solvent empioyed anay be water or it may be a
mixture of water with an organic solvent, preferably an alcohol such as methanol or ethanol, a ketone such as
acetone, an aliphatic ether such as tetrahydrofuran, or an ester such as ethy! acetate. Such reactions are
normally conducted at ambient temperature but they may, 1f desired, be conducted with heating.

Amine salts of compounds of the present invention may be obtained by contacting an amine in an
aqueous or organic solvent with the free acid form of the compound. Suitable aqueous solvents include
water and mixtures of water with alcohols such as methanol or ethanol, ethers such as tetrahydrofuran,
nitriles such as acetonitriie, or ketones such as acetone. Amino acid salts may be similarly prepared.

The the compounds of this invention can be regenerated from the salts by the application cr
adaptation of known methods. For example, parent compounds of the invention can be regenerated from

their base addiion saits by treatment with an acid, e.¢. hvdrochloric acid.
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Pharmaceuticaliy acceptable salts also include quaternary iower alkyl ammonium salts. The
quaternary salts are prepared by the exhaustive atkylation of basic nitrogen atoms in compounds, including
nonaromatic and aromatic basic nitrogen atoms, according to the invention, i.e., alkylating the non-bonded
pair of electrons of the nitrogen moieties with an alkylating agent such as methylthalide, particularly methyl
iodide, or dimethyl sulfate. Quaternarization results in the nitrogen moiety becoming positively charged and
having a negative counter fon associated therewith.

As wiit be self-evident to those skilled in the art, some of the compounds of this invention do not
form stable salts. However, acid addition saits are most likely to be formed by compounds of this invention
having a nitrogen-containing heteroaryl group and/or wherein the compounds contain an amino group as a
substituent. Preferable acid addition salts of the compounds of the invention are those wherein there is not
an acid labile group.

As well as being useful in themselves as active compounds, saits of compounds of the invention are
useful for the purposes of purification of the compounds, for example Wthe solubility
differences between the salts and the parent compounds, side products and/or starting materials by
techniques well known to those skilled in the art.

The starting materials and intermediates are prepared by the application or adaptation of known
methods, for example methods as described in the Reference Examples or their obvious chemical
equivalents, or by methods according to this invention.

The present invention is further exemplified but not limited by the following iliustrative examples-

which illustrate the preparation of the compounds according to the invention.

Experimental Section

Unless otherwise stated, all starting materials are obtained from commercial suppliers and are used
without further purification. Reactions are routinely carried out under an inert aimosphere of nitrogen or
argon using anhydrous solvents obtained from Aldrich Chemical Company. Flash column chromatography is
performed on Merck silica ge! (230-400 mesh) eluting with the specified solvent mixture. Revers¢ phase
HPLC is performed using Dynamax C-18 (60A) columns, eluting with a water / acetonitrile gradien!
(containing a fixed 0.1% v/v trifluoroacetic acid additive) with UV detection (A =220, 254, 294 nM). 'H
NMR spectra are recorded at a frequency of 300 MHz in the specified deuterated solvent. Chemical shifts

are In ppm retative to the resonance frequency of tetramethylsilane 8= 0.00. The following conventions are

i )
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used throughout to describe NMR spectra: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, b =

broad. Coupling constants are designated with the symbol J and are measured in Hz.

Example la

N-(2-{3-Carbamimidoyl-5-indotyl}ethyl)-4-pyrid-3-yibenzamide.
A stream of HCI gas is bubbled through a cooled (0 °C) slurry of N-(2-[3-Cyano-5-indolyl]ethyl)-4-pyrid-3-
ylbenzamide (reference example 1a) in MeOH (10 mL) for seven minutes, after which the reaction is capped
and allowed to stir overnight at room temperature. Afier purging with a stream of nitrogen, the reaction is
concentrated, and 15 mL 7N NH; in MeOH is added. After stirring overnight, the reaction is purged with
mitrogen and concentrated, The residue is chromatographed (3:1 CH,Cl.: 7N NH, in MeOH) to afford
partially purified product Further purlﬁcanon by reverse phase HPLC provrded 0. ”98 g of the m!e

- —._.._,_ s

Hz), 8.00 (1H, m), 8.09(1H, s), 8.69(1H, d, ] = 8 Hz), 880(1]—1 br, m), 9.14 (1H, br, 5)./ MS (ion spray)
m/z 384 (M+H)". Anal. caicd for Co;H,,N;O+(C.HF,05),=(H, O)3 C 48.7 7. H, 4.4; N 10.5. Found: C, 48.5;
H, 3.9; N, 10.3.

The following compounds are prepared using essentially the same procedure described in example |a except

using the specified nitrile:

Example ib

N-(2-{3-Carbamimidoyl-5- mdolyl]ethyf} 4—(pyrlm1d1n 5- yl) benzamlde) Using the product from reference

example. 1b. m.p. 97-100°C; 'H NMR (CD,0D): § 3.09 (2H, t, J =7 Hz), 3.7t (2H, 1, ] = 7 Hz), 7.26 (1H. d, )
J=8Hz), 7.49 (1H.d, J = 8 Hz), 7.79 (1H, 5), 7.82 (2H., d, J = 8 Hz), 7.94 (2H, d, ] = § Hz), 808(IH s)

923 (3H, br).{ MS (ion spray) m/z 385 (M+H)".

Exampie Ic

5-(Pyrid-2-yl)-thiophene-2-carboxylic acid 2-(3-carbamimidoyl-5-indolyDethyl amide. Using the product

o - / s
from reference example Ic,-;ir_nf.p. 198-200°C; '"H NMR (CD,OD): §307(2H. 11 = 7 Hz). 3.66 {2H. th?l( -

o

;;)
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Hz), 7.25(1H, 4, J=8Hz), 7.33 (1H, m), 7.48 (1H, d, ] = 8 Hz), 7.63 (1H, m), 7.66 (1H, m), 7.78 (IH,_S),)J
7.83 (1H, m), 7.87 (1H, m), 8.07 (1H, s), 8.52 (1H, d, J = 5 Hz). /MS (ion spray) m/z 390 (M+H)". Anal.
caled for Cy H,,N,08+(C.HF,0),*(H,0),: C,47.9; H,3.5 N, 11.2. Found: C,48.1; H,3.4; N, 11.0.

Example 1d

wh

N-(2-[3- Carbamlmldoylmdol -5-yl]ethyl)- 6- morpholm 4- ylmcotmamtde Using the product from reference

example 1d. m.p. 130-132 °c"_7;1uN-1—viR(D 0): 52.88 (2H.t. ] = 6 Hz), 3.50 (OH. 1.7 = 6 T, 3. 55‘(7;-1777 |
FJTE)—E‘B(?_H ) =4 H2),7.07-112 (2H, m), 737 (14,4, )= 8 H2), 7.5 (1H, 9, 7.68-7.96 (2H, m), /i
10 M SUMS (ion spray) m/z 393 (M+HY". "Anal. caled. for C“H,‘,N 0,+{C,HF,;0),* (H O) C, 45, 1 H
4.7:N, 12.6. Found: C, 44.9; H, 4.2; N, 12.4.

et e AT 888 e ) i o s 1% TR T e 4 s e e

Example le

15 4-(5-2{-{3-Carbamimidoylindol-5-y[}ethylcarbamoyl]pyridin-2-yl)piperazine- 1 -carboxylic acid eﬁgl_es_te_r\.
Using the product from refeWm.p. 85-87°C. '"H NMR (CD,0OD): 8 1.28 (3H,t,J =7 Hz),
3.05(2H,t,J=7Hz), 3.55-3.73(10H, m), 4.16 (2H, q, ) = 7Hz), 6.97 (1H,d, } =9 Hz), 7.23 (1H,d, 1 =8 )@
Hz), 747 (1H, d, ] = 8 Hz), 7.76 (1H, 5), 8.06 (1H, d, 1 = 9 Hz), 8.80 (I1H, 5), 8.50 (1H. d, J—ZHZ)[MS TS
(lon spray) m/z 464 (M~+H)". Anal. caled. for C”ngm HF,0),*(H. (j)” C‘ 43. YH*S‘?W]" 7.

20  Found:C, 43.5;H, 4.4;N,12.6.

Example 1f

N-(2-[3-Carbamimidoylindol-5-yl]ethyl)- 6-imidazol-1-yinicotinamide. Using the product from refereng:g_

25 example 1f. m.p. 94-97°C. "HNMR (CD,OD): 8 3.09 (2H, ¢, J = 7 Hz), 3.72 (2H, m), 7.26 (1H, d, ] = 9 Hz),
7.49 (1H,d, J = 9 Hz), 7.71 (1H, s, br), 7.79 (}H, 5), 7.99 (1H, d. J = 9 Hz), 8.09 (1H, s), 8.37 (1H, s, br), @

R
s pmieseme e i

\ 843 (1H,d, J=9Hz),8.95(IH,s), 9.66 (1H, s, br). MS (FAB) m/z 374 (M+H) /Anal. calcd. for

CoH N;0+(C.HF;0),+(H.0).: C,45.2: H, 3.9; 3.9 N, 15.4. Found- C.4572:H,35 r'.}53

30 Example Ig

N-(2-[3-Carbamimidovlindol-3-vl]ethvl)- 4-imidazol-1-vlbenzamide.
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Usmg the product from reference example ]g m.p. 191-194°C. 'H NMR (CD,0D): & 3.09(2H, m), 3.71

R e I
- SR L S

f(21—l m), 7.26 (1H,d, J = § Hz), 7.48 (1H, d, ) = 8Hz), 7.73 (1H. s, br), 7.77-7.86 (3H, m), 8.01-8.16 (4H. m), J
9.38 (1H, s, br) JM’S (ion spray) miz 373 (M+H)". Anal. calcd. for

\-=~u —

Ca HooN O C,HF 0, (H:0),(CH,CN), 5. C, 43.9; H, 4.7: N, 12.8. Found: C, 43.6; H, 4.0; N, 13.1.

Example 1h

N-(2-[3-Carbamimidoylindol-5-yi]ethyl)- 4-(3H-imidazol-4-yl)benzamide. i
. Using the product from reference example ]hjm.p. 52-54°C. 'H NMR (D.O): §2.89(2H, m), 3.52 (2H, m),
o @T(IH 4,1=8H2), 739 (IH, d, ) = 8 Hz), 7.49-7.57 (SH, m). 765 (1M, 5), 7.90 (1H, 5), 862 (1H, 5) S

(ion spray) m/z 373 (M+H)‘

Example 11

(

15 N-(2-[3-Carbamimidoylindol-5-yl]ethyl)- 4-(1,2,4)thiadiazol-5- ylbenzam:de Usmg the product from

reference example li 'm.p. 222-224°C. '"H NMR (DMSO-d,): §2.99 (2H, t, 1 =7 Hz), 3.60 (2H, m), 7.20-
(IH,d, J=8Hz), 7.50(tH, d, ] = 8 Hz), 7. 74(1H s) 8.01(2H,d,J =8 Hz), 8.16 (2H, d, ] = 8Hz), 8.20 (1H,

. o ka2

s ———— A

d,J=3Hz),9.03 (HE)J‘NTS (lon spray) m/z 39] {M+H) “Anal. calcd. for CwH,sN OS-C.HF;O(H, 0, ;:
- .@

C,49.7; H,4.2; N, 15.8. Found: C, 49.9: H, 4.0; N, 15.7.
20

. Example 1j

N-[2-(3-Carbamimidoyl-1H-indol-5- yl) ethyl} 4-(1-carbamoyl-1-methyl-ethyl- benzamlde Usmg the

e

/Egn spray) m/z 397 (M-+H). Combustlon Analys:s C“I-LSN O (C HF O) (H O requsres C 52, 8 Hs. 4N
13.3. Found C 52.8, H5.3, N 13.2.

Example 1k

N-[2-(3-Carbamimidoyl-1H-indol- 5-y1)-ethyi]-4-(I-[N-(2- muhoxvethyl)} carbamoyl 1- methvi ethyl-

benzamide. Using the product from reference example 1K, kH NMR ( CD,0D)d 1.34 (s, 6H), 3.05 (1, J \
T ———— ———— e — — -_*7-————-— e —
/ \L_

I
v
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7Hz, 2H), 3.28 (s, 3H), 3.34 (m, 2H), 3.40 (m, 2H), 3.67 (1, ] = THz, 2H), 7.22(dd, ) =7, 1Hz, TH). 7.44 (m,
3H), 7.75 (m, 3H), 8.07 (s, IH)./MS (ion spray) m/z 450 (M+H). Combustion Analysis
CosHay NGy (G HF,0,), ;. requires C 549, H 5.4, N 11.5. Found C 54.6,H 5.5, N i1.8.

Example 11

N-[2-(3-Carbamimidoyl-1H-indol-5-yi)-ethyl]-4-(t-butyl)-benzamide. Using the product from reference
example ]]('H NMR (DMSO)d 1.29 (s, 9H), 2.96 (t, ] = 7Hz, 2H), 3.53 (g, J = 7Hz, 2H), 7. 18 (d,J = 8Hz,

P o

" 1H), 7.45 (m, 3H), 7.75 (m, 3H), 82] (s, IH) 85’?([)1 IH) 870 (bs 4H) I23(bs IH)lMS (lonspray) m/z

T363 (MHH). Combustlon Analysis C,H.xN,O;{C.HF,0:),5 requires C 57.8, HS. 4N 11.0. Found C 57.6, H
5.3, N 110

Example Im

N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl)-4-(pyridazin-4-yl)-benzamide. Using the product from

A

reference exampte lm.S'H NMR (DMSO)d 3.0(t, J = 7THz, 2H), 3.60 (q, J = 7THz, 2H), 7.20 (d, ) = 81—[) (‘,‘\

[1}{) 730 (d. 1 = 8Hz, 1H), 7.74 (s, 1H), 8.04 (m, 5H), 8.20 (d, 1= 3Hiz, 1H), 8.54 (bs, 2H), 8.70 (05, 2H
8.77 (bt, ] = 7Hz, 1H), 9.33 (d. 1 = SHz, 1H), 9.71 (s, 1H), 12.28 (bs, IH)JMS (ion spray) m/z 385 (M+H).

Combustion Analysis Cy»Hy,N,O;(C.HF;0,), requires C 51 0, H3& N 13.7. Found C 50.7, H 4.1, N 13. T

/ Example In

25

N-[2-(3-Carbamimidoyt-1H-indol-5-yl)-ethyl]-2-methyl-4-(6-0x0-1,6-dihydro-pyridin-3-yl)-benzamide.

Using the product from reference example 36a. 'HNMR ( CD,0D) d 2.30 (s, 3H), 3.07 (.} = THz, 2H), T~

3.69 (t, 1 = THz, 2H), 6.63 (d, ] = 9Hz, 1 H), 7.34-7.40 (m, 4H), 7.50 (d, ] = 8 Hz, 1H), 771(ci I=2Hz, 1H),

780 (5, 1H),7.93 (4d, 1=9,2, 1H). 8.08 (5, 1H)./MS (ion spray) m/z 414 (M-H).

Example Io

37,4"-Dimethoxybiphenyl-4-carboxylic acid (2-{3-carbamimidoylindel-3-yljetiyilamide. Using the product
from reference exampie lo but without HPLC purification. Instead, the crude product is chromatographed

on silica gel then washed with distilicd water to remove inorganic salis and dried by !vophiiization. m.p.

D¢
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example 1. lqm.p. 99-101°C. 'H NMR (3:1 D,0:CD,0D): & 2.80 (2H, m), 3.44 (2H, m), 7.03 (1H, d, I =

WO 006/39087 PCT/US99/30623

g) 1

s A

>250°C./ "H NMR (DMSO): 8 2.99 (2H, m), 3.57 (2H, m), 3.80 (3H, s), 3.86 (3H, s), 7.06 (1H, d, J = 9 Hz),

7.20(1H, d, ) = § Hz), 7.27-7.29 (2H, m), 7.50 (1H, d, J = 9 Hz), 7.71-7.76 (3H. m), 7.90 (2, d, ] = 8 Hz),
8.23 (1H,d,1=
62.3: H,5.9;N, 11.2. Found C, 62.2; H, 5.8: N, 10.9,

3 Hz),/MS (ion spray) m/z 443 (M+H)". Anal. calcd. for CsgHa N, Oy HCis(H.0), 55 C,

Example 1p

N-(2-[3-Carbamimidoylindol-3-yl}ethyl)z4-(6-methoxypyrid-3-yl)benzamide. Using the product from

Pt

(3H, s), 6.76 (1H, d. ] = § Hz), 7.06 (1H, d, J = 8 Hz), 7.38 (1H, d, J = 8 Hz), 7.35-7.46 (5H, m), 7.78 (1H,
\m), 7.81{1H, s}, 8.09 (1H, 5). MS (FAB) m/z 414 (M+H)' /Anai. caled. for C,,HyN,0+CHOF (H.0);:
C, 55.4; H,5.0; N, 12.4. Found C, 55.3; H, 4.5; N, 12.1.

Example 1q

N-(2-[3-Carbamimidoylindol-5-ylJethyl}-4~(1-oxy-pyrid-4- y])benzamlde Usmg the product from reference

reference example }p m.p. 164-167°C. '"HNMR (3:1 D,O:CD,0D): & 2.81 (2H, m), 3.43 (2H, m), 3.70 \

Hz),728(lH d, §= 8 Hz),734-7.67 (TH, m), 7.82(1H, 5), 8.13 (2H, br, m)fl\ﬁg(lon spray) m/z 400 (~

(M+H)
Example It

N-[2~(3-carbamimidoyl-1H-indol- S yl) elhyl} -4~ (7H pyrrolo[” 3-d]pyrimidin-6- y]) benzamxde_ Using the

A e et

product fromre reference example lr '"H NMR (DMSO) 6 " 98 (m 2H), 3.59 (m 2H), 7.20{d, } = 9Hz, IH)

7.33 (s, IH), 750(d J—SHZ lH) 7.74 (s, IM). 7.96 (d, 1 = 8Hz, 2H), 8.10 (d, J = 8Hz, 2H), 820(d J=

I———
———r

3Hz, 1H), 8.68 (m, 41), 8.95 (5, 1H), 9.19 (bs, 1HD), 12.30 (bs, 1H), 13.22 (vs, 1H)f§As (ion spray) m/z 424

(M-+H)". Combustion Analysis: C;,H, N,O(CHF0,).:(H.0)g 5 reqmres C 5{) 9 H 3.7, N 14.8. Found C
507, H3.7,N 14.4

2y

(f’
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Example 1s

N-[2-(3-carbamimidoyl-1H-indol-5-y})-ethyi]-4-¢iH-pymolof3.2-c]pyridin-2-yf)-benzamide. Using the
product from reference example ls. ;H NMR {(DMSO) & 3.02 (bt, 2H), 3.58 (m, 2H), 7.22 (s, 1H), 7.52 (d, ]
&Hz, 1H), 7.60 (s, 1H), 7.77 (s, 1H), 7.98 (d, J = 6Hz, TH), 8.02 (d, J = 8Hz 2H), 8.13 (d, J = 8Hz, 2H),.»-'/ C,
/;24(d J=4Hz, 1H),8.45(d, J = THz, 1H), 8.76 {m, SH) 9.31(s, IH) 12.36 (s, 1H), 13.64 (s, IH)rTS,(:on
" spray) ™miz 423 (M+Hyﬁ’busnon Analysis:"C.H.NO;(C,HF, 0, )j,(H O)35 requires C 48. 8 H 44, N
11.8. Found C48.5,H4.0,N 11.8.

Exampleit i

N-[2-(3-carbamimidoyl-1H-indol-5-y1)- ethy]] -4- furo[3 2-c]pyridin-2-yl-benzamide. Using the product from

reference example 1t.|'H NMR (DMSO) § 2.98 (bt, 2H), 3.59 (m, 2H), 7.20 (d. ] = 8Hz, 1H), 7.50 {d, ) =
8Hz, 1H), 7.74 (s, 1H), 7.85 (s, 1H), 8.00 (d, J = 8Hz, 2H), 8.05(d, } = 6Hz, 1H), 8.10 (d, J = 8Hz, 2H), 8.20
K(d, J=3Hz, 1H), 8.59 (bs, 2H), 8.67 (m, 2H), 8.76 (bt, 1H), 9.24 (s, 1H), 12.29 (bs, IH)/MS (ion spray) m/2-
424 (M+H)". Combustion analysis: C.,H, NO0.:(C,HF,0,).:(H.0), s requires C 51.3, H 3.9, N 10.3. Found C
51.2,H3.7,N 10.4.

Example lu

N-[2-(3-carbamimidoy!-1H-indol-5-y!)-ethyl]- 3- chloro-4 (6 -0x0-1,6-dihydro- pyr]dm 3-v1)- benz.amlde
Using the product from reference example 36J H NMR (DMSB")HSE o8 (bt H), 3‘56 {m,2H), 642 (d, ] =
9Hz, 1H), 7.20 (d, ] = 8Hz, 1H), 7.56 (m, 4H), 7.74 (s, 1H), 7.82 (d, ] = 8Hz, 1H), 7.96 (s, 1H), 8.22(d, J = _
3Hz, 1H), 8.54 (bs, 2H), 8.70 (bs, 2H), 8.76 (bt, 1H), 12.28 (bs, 1H)f\ﬁ(i—o&?&;&}“ﬁ?&Eﬁ&ﬁ%‘?mxm*f’

ClL

Example ]v

N—(2-[3-carbamimidoyl-1]'I—indol-S—y}]ethyl) (6 -0X0- 6 dzhydro—pyrld 3- vl)benzamade Usm‘J the product

from reference example 36b. jm.p. 152-156°C. HVWIR(CU@D) 33.08 (ZH, m). 3.65 {(ZH, m}, 606('H“‘L§€
<(d J= 9Hz} 726 (1H,d, }=8Hz), 748 (1H, d. J«SHZ) 767(7}1 d. JvSHz) 776(IH s), 7.79 (1H, s)

—
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. J=8Hz, 2H), 8.22 (d, ] =3Hz, 1H), 8.59 (bt, 1H), 8.72 (s, 1H). 8.77 (5, 2H), 12. 35(5 1H).JMS (ion spray)

PCT/US99/30623

WO 00/39087 -
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7.84 (2H, d, § = 8 H2), 7.99 (1H,d, J = 9 Hz), 808 (14, SNS (FAB) m/z caled. for CoyHN,O, (M+H)'

—— e

400.1773, found 400. 1778

Example 1w

4-(3-Amino-1,]-dimethyl-propyl)-N-[2-(3-carbamimidoyl-  H-indol-5-y1)-ethy!]-benzamide. Using the
product from reference exampk:_l_\_vj'H NMR (DMS(O) & 1.31 (s, 1H), 1.93 (m, 2H), 2.5 {m, 2H}, 2.97 (m '.
2H), 3.57 (m, 2H} 718(d T=8Hz, IH), 7.44 (d, } = 8Hz, 2H), 7.50(d, J = 9Hz, 1H), 777(m , 3H), 780(d /),‘—\

m/z 392 (M+H) Combustion Anaiysns CosHaoNO5(C, HF O.). 5 requires C 49. 7 H4. 7, N 10.4. Found C
50.0, H 4.8, N 10.7.

Example 1x
N-[2-(3-Carbamimidoyl-1H- mdo! S—yl) -ethyl]-2-(4-chloro- phenyt)- acetam:de Using the product from

_rcference example ]x] H NMR (CD,OD) & 2.94(t, J =7Hz, 2H), 3.39 (s, 2H). 3.55 (q. I = 7Hz, 2H), 7.04 ) O

sy e i e Mo T EESAT T

(d, J = 8Hz, 2H), 7.14 (m, 3H), 744 (d, J = BHz, 1H), 7.67 (s, 1H), 8.09 (s, 11{')//@15 (ion spray) m/z 355 /°

E——

357 (M+H, CI panern) Combustlon aﬁai3_151s C,(,H,(,N OCI :(C,HF, O,),J requires C 51.6, H4.1, N I1.1.
Found C 51.6,H4.1, N 11.2

Example 1y

3-chloro-thiophene-2-carboxylic acid {” -(3-carbamimidoyl-1H-indol:5-yl)-ethyl]-amide. - Using the product
from reference example 1y H NMR (CD,0D) 6 3.0 (t, } = THz, 2H), 3.61 (q. ] = 7Hz, 2H). 6. 98 (d J “)
4Hz, 1H), 7.21 (d, } = 8Hz, 1H), 7.46 (m, 2H), 7.75 (5, 1 H), 8.07 (s, ]H);/M’S (10n spray) m/z 347 / 349 %
(M+H, CI pattern). Cofbustion dnalysis: C,;HsN,OSCI;(C,HF,0,),  requires C 44.1, H3.2, N 10.8. Found

C44.1,H32 N105

Exampie 1z

N-(2-[3- Carbamimideylindoi-3-yljethy])-6-(2-hyvdroxvethyiamino)nicotinamide. Using the product from

reference example 1z
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m.p. 102-105°C. 'H NMR(D,O): 6 2.88 (2H,t,]J =6.0 Hz), 3.39(2H,t, ] =4 Hz), 3.49 (2H, 1, } = 6.0 Hz}, N\
3.64 (2H,t,1=4 Hz), 6.88 (1H,d, f = 9 Hz), 7.09(1H, d, J=8Hz), 737 (1H, d, J= 8 Hz), 7.54 (1H,s). 7.79
(1H,d, J=9Hz), 7.91 (1H,s), 7.92 (1H, s). JMS (ion spray) m/z 367 (M+H)" //j
5  Example laa

e idovlindol-5-vl " #)-triazol- ] -vinicotinamide. Usi
N-(2-[3-Carbamimidoylindol-5-yl}ethyl)-6-(1, 2, 4)-triazoi- I -yinicotinamide. Using the product from

reference example Iaa‘;np 196-199°C. '"H NMR (DMSO-d,): 62.99(2H, m), 3.59(2H, m), 7.21 (1H, d, } ™
—SHZ) TS51(IH, d,J=8Hz), 7.74 (1H,s), 798 (1H, d, ] = 8 Hz), 8.21 (1H, 4, J——SHZ) 837 (1H, s), S—iS// .

10 (IH dd, J=8,2 Hz), 8.5) {IH, s, br), 8.71 (2H, s, br), 8.92 (2H, m, br}, 947( H, s). MS(IOD spray) m/z T

\g————n—*——ﬁ_
375 (M+H)". Anal_ calcd. for CrlnN;O(CHOE) . (H,0)0s: C, 45.2: H, 3.5; N, 18.3. Found: C, 45.0; H,
3.5:N, 18.7.

Example lab

15
N-(2-f3~ Carbamlmldoylmdol 5-yllethyl}-6- pyrrol l-ylmcotmamlde Usmg the product from reference

e, b e s A

example 1abjm.p. 213-214°C. 'H NMR (CD.OD): 83.08 (2H, d, I = 7 Hz), 3.70 (2H, d, } = 7Hz), 6.33 (2H,
$), 7.26 (1H, d, § = THz), 749 (14, .3 =7 ), 7:58-7.62 (3H, m), 7.7 (1H, 5), 8.07 (1H,5), B.19 (11, 4]

= § Hz), 875(1H ). MS(non spray) m/z 373 (M+H)". Ana[ calcd for Cq.anN O C HO Fe (HO[ a5 C/)
20 54.3;H,4.6; N, i65 Found: C, 54.1; H,4.3; N, 16.3.

Example lac

N-(2-[3~-Carbamimidoylindol-5-y!]ethyl)-6-pyrazol-1-ylnicotinamide. Usmg zhe product from reference

25 ample 1ac |m.p. 235-236°C. "H NMR (CD,0D): & 3.08 (2H, m), 3.69 (2H, ‘m), 6.56 (LH, 5), 726 ((H, 4.\
(J—SHz) 749(1H, d,7=8Hz),7.77 (1H,s), 7.80 (1H. ), 7.98 (1H, d. J = 8 Hz), 8.07 (1H, 5), §.24 (1H, .,/

R T LTV

SuNCE S

J =8 Hz), 8.64 (1H, 5), 8.70-8.79 (ZMS (ion spray) m/z 374 (M+H)". Anai. caled. for
CopH 1oN;OC.HO.F=(H,O),: C.50.5; H,4.6; N, 18.7. Found: C, 50.5; H, 4.0; 1V, 18.5.

30
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Example 1ad

N-(2-[3-Carbamimidoyi- i-methylindol-5-yljethy1)-4-(6-methoxypyrid-3-yl)benzamide. Usmv the product
from reference ex%m .p. 237-238°C. "H NMR (CD,0D): & 3.09 (2H, m), 3.71 (2H, m}), 3.92 (3P\

5\ $),3.96(3H,s), 6.90 (1H, d, J = 9 Hz), 7.32 (1H, d, ) = 9 Hz), 7.52 (1H, d, ] =9 Hz), 7.68 (2H, d, ]-*SHZ)L v
| 7.79 (1H, s), 7.85(2H, d, 1 = 8 Hz), 8.00 (1H, d, } = 9 Hz), 802(I_H 5), 8.43 (1H, s), 8.62(IH, m, byMS

e - e A N % e s

'_—_‘__’__'_,—-——"-'——-«-‘-——-7
7}011 spray) m/z 428 (M+H)". Anal. calcd. for CﬂqusNﬁoq C,HO,F,+(H.0), ,5: C, 57.5; H, 5. ]% N 12.4.
Found: C, 57.5; H, 4.8; N, 12.3.

9,

Example lae

N-[2-(3- Carbamxm:doyl I H-indol- 5-y1) ethyt}-3- chloro-benzamide. Using the product from reference

example lae. 'H NMR (DMSQ) §2.96 (1, ] = THz, 2H), 3.59(q, § = 7THz, 2H) 7.14 (d, J 8 Hz IH) 73;(—\
';45 (m, 3H), 7.59(d, J = 7Hz, 1H), 7.65 (m 2H), 7.98 (s 1H), 8.57 (bt, lH) JLMS (ion spray) m/z 3417343

15 (M+H Cl pattern). Combustion analy51s C,aH,,N40C1 (C HF,0.,), - requires (5 51.3,H3.8,N11.7. Found C

5L4,H39.N11.7

Example laf

20 N-[2-(3- Carbam:mldoyl ]H mdol -5-yl)-ethyl)-2 -(3-chloro-phenyl)-acetamide. Using the product from
. reference example laf, H NMR(DMSO) §2.82 (t, } = 7Hz, 2H), 3.35(q, ] = 7Hz, 2H), 3.40 (s, 2H), 7. rﬁ
“Tm, 2H), 7.25 (m, 2H), 7.45 (d, § = 8Hz, 1H), 7.67 (s, VH), 8.2 (m, 2H), 8.62 (bs ’>H) 8.69 (bs H)jMS 4
\W ~

e - B - [,

{ion spray) m/iz 3557 357 (M+H, Cl patierny. ~

25  Example lag

4-(2-Aminomethyl-pyridin-d-y[}-N-[2-{3-carbamimidoy!- 1 H- mdolo yi)- ethyi] benzamlde Usmo the

producl from reference example lag "H NMR (DMSO) 53.0 (t J* 7.5Hz, 2H), 3.61(q, 1 =7 Hz, 2H) 4. ’)9 5

(6. J = 6 Hz, ZHY. 790 (d, ) = 8Hz. 1H), 7.50 (d. ] = 8 Hz, 1H). 7.82(d. 1= 5Hz, 1), 7.93 (m, 3H), 8.0 (m, @
30 / 2H), 822(d. J= 3Hz, tH), 8.40 (bs, 3H), 8.7 (m, 6H), 12.34 (bs. 1H)> \MS(lon spray) miz 527 (M+H" TH\}

413 (M-rH) Combustxon analysis: Co,H. N,O:(C.HF, O, 1(NH, CJ)DJreqmrcs C46 8 H3IT7 N 114 Found C
46.6,H 3.9, N 1
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Example 1ah

4-{4-[2-(3-Carbamimidoy-1H-indol-5-yl)-ethylcarbamoyl]-phenyi-pyridine-2-carboxylic acid amide. Using
5 the product from reference example lah. '"H NMR (DMSO) & 3.0(t, ] = 7Hz, 2H), 3.61 (g, J = 7THz, 2H),
7.21 (d, } = 8Hz, 1H), 7.50 (@z, llH), 7.75{m, 2H), 8.0 {m, 4H), 8.23 (m, 2H), 8.35 (bs, 1H), 8.55 (bs,
2H), 8.75 (m. SH)/MS (ion spray) m/z 427 (M+H). -

Example lai

10

N-[2-(3-Carbamimidoy- i H-indol-5-yI)-ethyi}-4-(2-(N,N- dimethylammomethyl) pyrldm-4 yl)benzamlde)

Using the product from reference example at. ,'H RNMR (€057 53700, 6H), 310 (t, J = THz, 2H), 3.70 —~
-y

- f

M*";’Hz, 2H), 4.56 (s, 2H), 7.25 (dd, 1 = 8, ZHz, 1H), 7.49 (d, J“SHZ IH) 780(m 7H) 783(5 1H), _
I 7.88 (m 2H}, 7.93 (m 2H), 8.09 (s, 1H), 8. 75 (d J=5Hz, lH)LS (10n spray) m/z 44! (M+H) Combusnon

15 ana]ysrs C%HZBN O,(C;HF,Oz)l requires C 49. 1, H4.0, N 10.7.Found C 494, H4.3, N 10.9.

Example 1aj

N-[2-(3-carbamimidoyi-! H—indo]—S—yl)-lethyl‘]_f;(_é_-_gxg-_lu ,6—dihyd_ro—PyiiEj_;}Eiﬂﬁ-‘yI)@gnﬂ_zamide. Using thci
20 product from reference example 36c‘lj 'H NMR (DMSQ) & 2.98 (bt, 2H), 3.58 (m, 2H), 7.02 (d, § = 9Hz, 1H).

o

7.20 (d, ] =9Hz, 1H), 7.50 (d, ] = 8Hz, IH), 7.74 (5, IH), 7.95 (m, 4]—1) 8.10(d, ] = |0Hz, 1H), 8.21 (5. 1H),

S B Al R s

et o et e

'

'1 8.60 (bs, 1H), 8.71 (bs, 3H), 12.30 (s, 1H), 13.31 (s, H) MS {ion spray) m/z 401 (M+H)". Combustion—
Analysisi CHyNO5; (C,HF O) (NI—LCJ)” requires C 44 1.H4.0,N 14.8 Found C44.5,H4.1, N 14.4.

25  Example lak

N-[2-(3-carbamimidoyl-{ H- mdol 5 vl)~ethy1} -4-(6-methoxy- pyndazxn~3 yl) benzamade Usmg thc product
from reference example Eak 'H NMR (DMSO)6 3. OO(bt 7H) 3.58 (m 2H), 4,14 (s, 3H), f7U(G J=05Hz, //
/‘——"—m /
TH) 7.36(8, J=9Hz, 1H}, 7.50 (d, ] = 8Hz, 1H), 7.76 (s, 1H), 7.98 {d, ] = 8Hz, 2H), &. l7(d J~ 8Hz "H) j

PR—

30 '8.23(d,J= SHz, 1H), 8.63 (bs, 2H), 8.73 (bs, 3H). 12.52 (bs. 1HJMS(|0n spranm/zm;(wm

Combustion Anaiysis: C.yH.aNOLi(C.HFOL): 5 (NH, CHD5 requires C 46.3, H 3.7, N 12.5. Found C 46.2,
38 NIZ&
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Example 1al

N-[2-(3-carbamimidoy!-1H-indol-5-y1}-ethyl]-4-[ 1-(2-dimethylamino-ethyl}-6-ox0-1,6-dihydro-pyridazin-3-

5 yl]-benzamide. Using the product from reference example 1al. ;g‘H NMR (DMSQO) o 2.88 (bs, 6H), 2.98 (bt,
2H), 3.58 (m, 4H), 4.33 (bt, 275, 7.4 (d. ¥ = 10Hz, 1H), 7.18 (d. J = 9Hz, 1H), 7.49 (d, J = 8Hz. [H), 7.74

v (s, 1H),7.94 (d, ] = 9Hz, 2H), 8.02 (d, ] = 9Hz, 2H) 8 i6(d I'=10Hz, 1H),872(d J=3Hz, 1H}, 874(

3H), 9.74 (bs, 1H), 12.34 (d, ] = 3Hz, IH) {M;‘; (!on spray) m/z 47é (M+H) Combustion Analysus

CyeHoN;O4(C,HF O¢)3,(N_H Cl)o,,(H O) requires C 45.0, H4.0,N 11.6. Found C 45.1, H3.8, N 11.3.

.

Example lam

N-[2-(3-carbamimidoyl-1H-indol-5-yl)-ethyl}-4-[1-(3-dimethylamino- propyl)-6-oxo-1 J6-dihydro- pyrldazm-
3 yl] benzamlde Usmg the product from rteference example tam. 'H NMR (DMSO) & 2.16 (m, 2H), 2. 77 (s
15 73H) 278 (s, 3H), 2.98 (bt, 2H), 3.15 (m, 2H), 3.56 (m, 2H), 4.22 (bt, 2H), 7.10 (d, J = 10Hz, 1H), 7.18(d, J e
= 8Hz, 1H), 7.49(d, } = 9Hz, 1H), 7.74 (s, 1H). 7.94 (d, J = 8Hz, 2H), 8.00 (d, J = SHf;f_Z_‘}j],_S.lé..(Q,.l_E__-_, {' ‘)
. 10Hz, 1H), 8.22 (d, ] = BH%,_IE_)E_S_QL}_(@_ZEE), 872 (bs, 1H), 12.34 (s, 1 H)j\’/ISE;on spray) m/z 485
(M+H)". Combustion A—i;iiysis: C.;H; N;0,;(C,HF,0,),;(NH,Cl), i(H,0), s requires C47.1, H4.2, N 11.8.
Found C46.8, H42,N11.8.

20

.7 Example ian

N-[2-(3-Carbamimidoyl- T H-indol-5-yl)-ethyl]-4-{2-(2-dimethylamino- elhylammo) pynmidm 4 yl]

benzamide. Usmg the product from reference example lan,j'H NMR (CD,0D) 8 2.97 (s, 6H), 3 08 (1, .J = -~
25  THae, ’—?H) ._s 44 {t, ] = 6Hz 2H), 3.70 (1, } = THz, 2H), 3.87 {bt, J = 6Hz, 2H), 7.28 (m, 2H), 7.49 (d, J*SHz)( r

1H), 7.80 (s, 1H), 7.90 (d, ] = 8Hz, 2H). 8.09 (s, H), 8.18 (d, J = 8Hz, 2H), 8.44 (bm, 1H), MS {(ionspray)

m/z 471 (M+H)". Combustion Analysis: C,H,,N,O;(C,HF, O} 5 requires C 46.6,H 4.0, N 13.4. Found C

46.6,H4.1. N 13.7.
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Exampie lao
N-[2-(3-Carbamimidoyl- 1 H-indol-5-yl)-ethyl]-4-[2-methoxy-pyrimidin-4-yl]-benzamide. Using the product
from reference example 1ao and purifying by flash chromatography (eluting with 10 % MeOH in CH,Cl.

5  then20% MeOH/10% 7N walggw@igﬂ%:ﬂ NMR
(CD,OD) & 3.09(t, ] =7Hz, 2H),3.70 (1, ) = 7THz, 2H), 4.10 (5, 3H), 7.25 (d, ] = 8Hz, 1H), 7.48 (d, ] = BHz,
IH), 7.63 (d, J = 5Hz, 1H), 7.78 (s, 1H), 7.90 (d, J = 8Hz, 2H), 8.09 (s, 1H), 8.23 (d, ) = 8Hz, 2H), 8.61 (d, ]
= 5Hz, 1H).[MS (ion spray) m/z (ion spray) m/z 415 (M+H). Combustion Analysis:m

reguires C 56.7, H 5.0, N 17.2. Found C 57.1, H 4.9, N 17.0. .

Example lap

N-(2-[3-Carbamimidoylindol-5-yl}ethy}-4-{1-[2-dimethylaminoethyl}-6~0x0-1,6-dihydropyridin-3-

P

yhbenzamide. Using the product from reference example lapjm.p. 94-97°C. 'H NMR D0y 52.61 (2H,
i,
15 /' m), 2.80 (6H.5), 3.25 (2H, m), 3.32 (2H, m), 4.14 (2H, m), 6.45 (11, d, ) = 9.0 Hz). 6.96 (1H, d, ] = 8.2 Ha),

7.22-7.31 (4H, m), 7.40 (2H, d, J = 8.0 Hz), 7.55-7.69 (3H, m), 7.78 (1H, s)) MS (ion spray) miz 471 {2

e it £ o . iy e s

s
(MFH " Anal. calcd. for CyHyoN, O, 3C,HOLF,: C, 48.8: H, 4.1; N, 10.3. Found: C, 48.8; H, 4.1; N, 10.6.

Example lag

20
N-(2-[3-Carbamimidoylindol-3-yl}ethyl}-4-(1- carbamoyimethy! 6-ox0-1,6- dthydropyndm 3 yi)benzamtdc .

Using the product from reference example 1aq m.p. 244- 245°C 'H NMR (CD OD): 62.97(2H,t,J=7Hz)
e

3.59 (2H, m), 4.67 (2H, 5), 6.56 (1H, d, J = 9 Hz), 7.16 (1H, d, } = 8 Hz), 7.38 (1H, 8, } = 8 Hz), 7.54 (24, d

‘j\«;finz),?é?{]H 5)7773(7}1 d, J =8 Hz), 7_8§(EH d J~9Hz) 7.91 (]H s) 7.98 (iH, izf’MS(lon ;

—— e Iy

o a e i S P

25  spray)m/z 457 (M+HY'. . e

Example lar

Mz 372 CH, 6 d = 7 He) 723 (1H. )

2.

30 from refpreme example Iar H NMR (CD 0Dy d 3.09¢ F, t, ]
J= 8 Hz), 749 (1H,d, } =8 Hz), 7.79 (1H,s). 7.95{2H. d, ) = 7 Hz), 8.13 (1H,s), 8.28 (ZH, d,} =7 Hz ""’”QZ

e S —

—— e e
e ———— e ——— e

e
9]3(1H sy MS, m/z (ion sp:ax)40] (M =+ HY .~
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Example las

4-(3-Amino-{},2,4]triazin-5-yI}-N- [2 (3-carbamimidoyl-1H-indol-5- yl)-ethyl}-benzamide. Using the
product from reference example las. iH NMR (CD,0D) d 3.08 (2H, 1, ] = 7 Hz), 3.68 (2H, m), 7.25 (1H,d,J

e -

-9]—12) 7.49 (IH, d, J = 9 Hz}, 7.7-8.3 (7H, m};/ /MS, m/z (ion spray) 401 (M +HY".
/ TQ

Example lat

N-[2-(3-Carbamimidoyl-1H-indol-3-yl)-ethyl}- 4-(3-0x0-2,3-dihydro-
(1,2,4Mtriazin-6-yl)-benzamide. Using the product from reference example lat. '"H NMR (DMSO-d,) d 7%
(2H,t, J=5 Hz), 3.05 (2H, m), 6.58 (1H, m), 722(”{7(1 J=8Hz).7.52(1H,d,J=8Hz),7.75(IH,d,] = )\
3 Hz), 7.94(2H, d, J = 8 Hz), 8.02 (1H, d, ] = 3 Hz), 8.04 (2H, d, ] =7 Hz), 8.22 (1H, d, ] = 3 Hz), 8.49 (1H, -

*5),8.70 (1H, ), 8.81 (1M, 1. J =5 Hz), 11.12 (1H, 5), 12.28 (1H, s); MS, m/z (ion spray) 420 {(M+18)+H]@

—— e

e e L L. _ .

Example lau

N-[2-(3-Carbamimidoyl-i H-indol- Syf)ethyf] 4-(5-0x0-4,5-dihydro- [I,..,4]oxad1azol 3- yf}—benzamrde Using

-

the product from reference exa_rrxple lau ! 'H NMR (CD, oD) d3.11 (’)H i, } =8 Hz), 3.72(2H, m), 7.27 (IH \\

/dJ 9Hz)749(1HdJ—9Hz)778(1H 5)790(4qu 8HzJ——16H4)808(IH 5)876(1H .

- T r' (

. m_JMS m/z (ion spray} 391 [{M+H]". - ( A

Example lav

N-[2-(3-Carbamimidoyl-1H- mdo! 5-yhethyl-4-{6-oxo- plpendm 3-yl)-benzamide. Using the product from
reference example 64a f 'H NMR (CD OoD) 52 08 {m, 2H), 2.43 (m, 2H). 3.10 {m, 3H), 3.42 (m, ..H), 3.65 *‘

o 20, 7.13 (m. 1H), 7.20 (. 140, 738 (m, 2H), 7.45 (m, 1H). 7.72 (. 34}, 807 (m, (), MS{ion
. Z‘

spray)ﬂ m/z 387 (M+H) o e



15

20

25

Lo
e

wO 00/39087 PCT/US99/30623

60

Example law

N-[2-(3-Carbamimidoyl- 1 H-indol-5-y1)~ethy!]-4-[2-(morphelin-4yl-ethylamino)-pyrimidin-4-yl}j-benzamide.

e e e b i e =

Using the product from reference example law f 'H NMR‘(}DI\;@O) 6#295(1, ]= 7Hz, 2H), 3.40 (m, 2H),

I e

3.53-4.1 (m, 12H), 7.20 (4, ] = 8Hz, 1H), 7.34 (d, ] = SHz, 1H), 7.56 (m, 2H), 7.73 (s, 1H), 7.95 (d, ] = 8Hz,
2H), 8.21 (m, 3H), 8.45 (d, ) = 5Hz, 1H), 8.52 (bs, 2H), 8.72 (bs, 2H), 8.77 (bt, [H).MS (ion spray) m/z :CD
513 (M+HY". | e

Example lax .

N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethy!]-4-[2-(3-dimethylamino-propylamino)-pyrimidin-4-yl}-

e e e e o - T T~
benzamide. Using the product from reference example ]ax."H NMR (DMSO) & 1.95 (m, 2H}, 2.77 (s, 3H),
2.79 (s, 3H), 3.0 (t, ] = THz, 2H), 3.15 (m, 2H), 3.43 (m, 2H), 3.60 (g, } = 7Hz, 2H), 7.21 (d, ] = 8Hz, 1 H),

7.25(d, J=5Hz, 1H), 7.45 (bm, 1H), 7.50 (d, ] = 8Hz, 1H), 7.74 (s, 1H), 7.95 (d, ] = 8Hz, ZI-_i) 8.20(d, J= }f Y

o
8Hz, 2H), 8.21 (d, ] = 5Hz, 1H), 8.41 (d. ] = 5Hz, 1H), 8.70 (bm, SH),/MS (ion spray) m/z 485 (M+H)".

’ —— e —————————

Example lay

N-[2-(3-Carbamimidoyl-1 H~ind0l~5-yi)—ethyl]-4-[2—([2—dimeth,y.]_'cpl__r_nir_lo_—t_eil_'l‘):[_]_—meth}f!—amino}—pyrimigiir}f-‘
yl]-benzamide. Using the product from reference example Tay|'"H NMR (DMSQO) & 2.9 (bs, 6H), 3.0 (bt,il}
THz, 2H), 3.24 (s. 3H), 3.40 (bm, 2H), 3.59 (bq, J = 7Hz, 2H), 4.05 (bm. 2H), 7.20 (d, J = 8Hz, 1H), 7.35 (d, .
J=5Hz, IH), 7.51(d, ] = 8Hz, 1H), 7.77 (s, 1H), 7.98 (d, ] = 8Hz, 2H), 8.24 (m, 3H), 8.52(d,J = SHz 1H) £~ "

P . B

B LT

8.7 (bm, 5H). MS (ion spray) m/z 485 (M+H)". L

Example laz

2-[(4-{4-[2-(3-Carbamimidoyl- 1H-indol-5-yl)-ethylcarbamoy!}-phenyl } -pyrimidin-2-yl)-methyl-amino]-
ethanesulfonic acid. Using the product fromﬁ@@i@MT_E NMR {(DMS(O)Y & 2.85 (b, 4H),

——————

3.17 (s, 3H), 3.48 (1, 2H). 3.96 (bm, 2H), 7.18 (d. 1 = 8Hz, H), 7.24 (dd. I = 5, I Hz, 1H). 7.47 (d&. 1 =8, |

IHz, 1H), 781 (bd, 2H), 7.92 (bs, 1H), 8.17 (o1, J = [Hz, LH), 831 (bd, J = 8Hz, 2H), 8.51 {bs. 1H). 861 7 o
(bs, 2H), 9.1 (bs, [H).MS (ion spray) m/z 522 (M=H)' "~ ===~~~ - (,
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Example laaa

N-[2-(3-Carbamimidoyl-1H-indol-5-yi)-ethyl]-4-{2-[methy[-(2(S},3(R),4(R),5(R),6-pentahydroxy-hexyl }-
amino]-py r1m1dm-4-yi} benzamlde Using the product from reference example 92e. 'H NMR (DMSO) ¥ \

e A e a— T

2.99 (1, ] = THz, 2H), 3.24 (bs, 3H), 3.38 (m, 1H), 3.42-3.67 (m, 9H), 4.05 (bm), 7.19 (d, J = 8Hz, 1H), 7.2
(d, 1 = 5Hz, 1H). 7.49(d ] = $Hz, 1H), 7.71 (s, 1H), 7.91 (d, J = 8Hz, 2H), 8.20 (m, 3H), 8.45 (m, 3H), 8.70

et e T

\ (m, 3H).,MS (ion spray) m/z 578 (M+HY". y
!‘—\

Example laab

N-[2-(3-Carbamimidoyl-1H-indol-5-y{})-ethyl]-4- { 2-[methy[-(2(S),3(R),4(S),5(R),6-pentahydroxy-hexyl }-
amino]-pyrimidin-4-yl}-benzamide. Using the product from reference example 92f. iy N_MR.(b;M_éa)‘Bj ,
2.99 (t, } = 7Hz, 2H), 3.26 (bs, 3H), 3.39 (m, 3ﬁj, 55 (m, 3H), 3.63-4.2 (bm, 8H), 7.20 (m, 2H), 7 SO(d ] F
= 8Hz, 1H), 7.72 (s, IH} 7. 93 (d J“ SHZ 2H) 8.20 (m 3H) 8.42 (m 3H) 8.70 (m, 3H)}MS (1.0n spray)

m/z 578 (M+H)
Example laac

N-[2-(3-Carbamimidoy!- I H-indol-5-y1)-ethy[1-4-{2-(2-hydroxy-1- hydroxymethy[ ethylammo) pyr1m1d1n—4—

ylJ-benzamide. Using the product from reference example 92¢g. 'H NMR (DMSO) 6 2.95(t, J=THz, ZH)
e

3.55 (m, 4H), 3.6-4.1 (bm, 5H), 6.75 (bs, 1H), 7.20 (m, 2H), 7.48 (d, J = 8Hz, 1H), 7.70 (s, 1H), 7.90 (d, } =

8Hz, 2H), 8.18 (m, 3H), 8.40 (d, = SHz, 1H), (m, 2H), 8.70 {m, 3H){ MS (ion spray) m/z 474 (MFH)" ~

T —— e

e e e

Example }aad

2-1(4-{4-[2-(3-Carbamimidoyl- 1H-indol-5-y])-ethylcarbamoyi]-phenyl}-pyrimidin-2-yl}-methyl-amino]-

ethanesulfonic acid. Using the*product from reference example 92h. The title compound was purified by

precipitation from the reaction medium. 'H NMR (DMSO) 5 2.95(m, 4H}, 3.18 (s, 3H), 3.50(bm, 2H), ™

400 (bin, M), 7.18 (d, J = 8Hz, 1H), 7.24 (dd, J = 5, 1Hz, 1H), 7.47 (dd, J = 8, 2Hz, 1H), 7.81 (d. ] = §Hz \
1H), 7.92 (bs, 1H), 8.15 (1, J = 1Hz, 1H), 8.30 (d, ] = 8Hz, 2H), 8.40 (dd, J = 8. 2Hz. 1H), 8.32(m, 1H). 8.64 /

.(bs, 2H). 9.11 (bs, 2H). ‘MS (ion spray) m/z 522 (M+H). Sl e
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Example ]aae

N-[2-(3-Carbamimidoyl-1H-indol-5-y1}-ethyl]-4-[2-(3-imidazol-1-y!-propylamino)-pyrimidin-4-yf]-

At T e e A

benzamide. Using the product from reference example 92i,/'"H NMR (DMSO) & 2.10 (m, 2H), 2.95 (. } =
5 ,-f;HL, 2H), 3.36 (bm, 2H), 3.56 (q, ] = THz, 2H), 4.30 (t, = 7Hz, 2H), 7.18(d, } =8Hz, 1H), 7.24(d,J =3
/
I Hz, 1H), 7.48 (d, J = 8 Hz, 1H), 7.50 (bs, 1H), 7.70 (s, 1H), 7.75 (s, 1H), 7.82 (s, 1H), 7.94 (d, ] = 8Hz, 2H),

" 8.14(d, ] = 8Hz, 2H), 8.21 (d, J = |Hz, 1H), 8.39(d, ] = 5 Hz, 1H), 8.75 (m, 5H) 9.15 (s, 1H).}MS (ion
“'-____..______L_u_____

spray) m/z 508 (M+H)" — , ’:)
R \;_‘,"

10 Example laaf

N-{2-(3-Carbamimidoyl-1 H-indol-5-yI)-ethyl]-4- {2-](2-diethylamino-ethy]}-methyl-aminc]-pyrimidin-4-

yl}-benzamide. Using the product from reference Wﬁ“ﬁnﬂ%{g 1.60(t, } = 7Hz, 6H),

FS(L J=7Hz 2H), 3.12-3.4 (m, 9H}, 3.59(q, ] = THz, 2H), 4.0 (bt, 2H), 7.18 (d, ] = 8H2, 1H), 7.32(d, ] =

15 { 5Hz, 1H),7.49(d, J=8Hz 1H), 7.75 (s, 1H), 7.94 (d, } = 8Hz, 2H). 8.20 (m, ;SP!), 8.50(d, J =5Hz, |H), @
S (ion spray) m/z 513 (M+H)".

870 (bs, 4H), 874 (b1, 1H), 9:40 (bs. 11

Example laag

N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl]-4-[2-(2-diisopropylamino-ethy lamino)-pyrimidin-4-yl}- - -

20 benzamide. Using the product from reference example 92k. '"H NMR (DMSO) & 1.29 (d, ] = 7THz. 12H),
s e
2.97(t, ] = THz, 2H), 3.22 (bt, 2H), 3.57 (g, } = 7THz, 2H), 3.68 (m, 4H), 7.18 (d, J = 8Hz. 1H), 7.39(d. ] =

8.20 (d, J = 3Hz, 1H), 8.44 (d, J =5Hz, 1H), 8.7t (bs, 4H), 8.74 (bt. 1H).MS (ion spray) m/z 52

o —— e e R g . R -

25 Example laah
N-{2-(3-CarbamimidoyI- 1 H-indol-5-y!)-ethyl}-4-[2-(2-dibutylamino-ethylamino)-pyrimidin-4-yl}-

benzamide. Using the product from reference e_:f_a___m‘pj_;:‘jg\l._"H NMR (DMSO}& 0.85{1, 4 =T7Hz, 6H), 1.29 \
- §

it e e ot AT A e 2 e, LA A i i S 2 B

L)

73 {m,

7(m, 4H), 1.60 (m, 4H), 2.97 (1, } = THz. 2H), 3.12 (m, 4H), 3.30 (m, 2H). 3.58 (q, ] = 7Hz. 21},
2H), 7.17(d, J = 8Hz, 1H). 7.30 (d, J = 5Hz, 1H), 7.45 (d, ] = 8Hz. 2H), 7.48 (d. ] = 8Hz 1H},7.72 (s, IH),

ey

30; 7.95(d,J=8Hz 2H), 8.15(d, | = 8Hz, 2H), 8.20 (d, j = 3Hz, iH). 8.44 (d. ] =5Hz, 1H), 8.63-8.8 {bm, SH)J/}‘
: T T e - P R » ‘_...nr‘"/

8.74 (bs, !H)A%\—S (ion spray) miz 555 (M+FI7

N \
\““—-‘ - PRI
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Example laai

N-[2-{3-Carbamimidoy]-1H-indol-5-yl}-ethyi]-4-[2-(3-morpholin-4-vi-propylamino)-p ynmldm -4-y]1-

benzzmlde Usmg Ihe producl from reference example 92m.]'H NMR (DMS0) & 1.95 (m, 2}-{) 7 9-3.14 (m;

R

4H), 3.19 (m, 2H), 3.40 (m, 4H), 3.59 (m, 4H). 7.17(d, ] = 81z, 1H), 721 (d, = SHz, 1H), 740 (bt, J =
7Hz, 1H), 7.48 (d, ] = 8Hz, 1H), 7.72 (s, 1H), 7.93 (d, ] = 8Hz, 2H), 8.14 (m, 3H), 8.4 (d, ] =5Hz, 1H), 8.55

* (bs, 2H), 8.71 (bm, 3H).

Example laaj

N-{2-(3-Carbamimidoyi-1H-indol-5-y1)-ethyl]-4-{2-(3- diethylammo propylamino)- pynm1dm-4-y]
benzamide. Using the product from reference example 92n 'H NMR (DMSO0)8 1.15(t, J = “THz, 6H), 2. 9

A ——— T et sy,

(t, I = THz, 2H), 3.13 (m, 6H), 3.43 (m, 2H), 3.58 (m, 2H), - 7 18 (d, J = 8Hz, 1H), 7.21 (d, ] = 5Hz, 1H), 7.40

(%, 3= 7Hz, 1H), 7.48 (d, ] = 8Hz, 1H), 7.73 (s, 1H), 7.94 (d, J = 8Hz, 2H), 8. l6(m 3H) 8.40 (d, J =5Hz,
. IH), 8.60 (bs, 2H}, 8.71 (bm, 3H)rS(1on spray) m/z 513 (M+H)". T e “ F\

o1 e

“
e '
g

Example laak

N-[2-(3-Carbamimidoyi- [ H-indo[-5-y[}-ethyi]-4-[2-(3- piperidin— —yl propy[amino) pyrimidin-4- yf]
benzamide. Usmg the product from reference example 92 2p- | 'H NMR {DMS0) 6 1.50-1.73 (m, 4H), 1. 80 (m
2H), 1.96 {m, 2H), 2.85 (m, 2H). 2.96 (m, 2K}, 3.13 (m. 2H), 3.42 (m. 4H), 3.56 {m, 2H), 7.18 (d, J = 8Hz,
1H), 7.22 (d, J = 5Hz, 1H), 7.40 (b1, J = THz, 1H), 7.48 (d, ] = 8Hz, 1H), 7.73 (s, 1H), 7.95(d, } = 8Hz, ZH), ;

- el s
8.16 (m, 3H), 8.38 (d, J =5Hz, 1H), 8.6-8.78 (bm, SH)fMS (ion spray) m/z 525 (M+H)" { Q J

Example 1aal
N-[2-(3-Carbamimidoyi-1H-indol-5-yl}-ethyl]-4-(2- {[2-(ethyl-methy]-amino)- ethy]]—methyl-amino}-
pyrimidin-4-yl)-benzamide. Using the product from reference examp e 9”q q NMR (DMSOY& 115, 1=~
THz, 3H), 2.77 (s, 3H), 2.78 (s, 3H), 2.96 (t, J=7Hz 2H), 3. 10 (m ‘JH) 3.57 (g, ] = THz. 2H), 3.69 (m, . ¢

4H), 7.18 (d. J = 8Hz, 1H), 7.24 (d, J = SHz, TH), 7.49 (d, } = 8Hz, 1H). 772 (s, 1H). 7.94(d, J=8Hz, 21), ;
8.18 (m; 3H), 8.38 (d, J =5Hz, 1H), 8.6-8.75 (bm, 5H), 9.6 (bs. 1H). /
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Example laam
N-[2-(3-Carbamimidoyl-1H-indol-5-y|)-ethyl }-4—{2—(5-diEgthg;lamino.—peggﬂam ino)-pyrimidin-4-yl]-
lben;amj;ﬂi_e. Using the product from reference example Z_rJ'H NMR (DMSO3}& 1.35(m, 2H), 1.58 (m, 4H),
5 {{—»;:;1 (s, 3H), 2.72 (s, 3H), 3.0 (m, 4H), 3.37 (m, 2H}, 3.45-3.8 (bs, solvent), 7.18 (m, 2R}, 7.32 (bm, 1H),
"' 7.48(d, J= 8Hz, 1H), 7.72 (s, 1H), 7.94 (d, ] = 8Hz, 2H), 8. 15(m 3H) 837(d J =5Hz, 1H), 8.57 (bs, 2H)

| 8.70 (b, 3H), 9.35 (bs, VH)VS Gom spray) /2 S13 (M -

Example iaan
10
N-[2-(3-Carbamimidoyl-1 H—indpl-i-y[)—ethyl]-4-[2—(5—m0rphol in-4-yi-penty]amin0)~pyrir_n_i_c‘1i_n—4—yl]-
benzamide. Using the product from reference example 92s. iﬁ NMR (DMSO) & 1.36(m, 2H), 1.61 {(m, 4H),
; 2.9-3.1 (m, 8H), 3.35 (m, 4H), 3.5-3.7 (m, 4H), 7.18 (m, 2H), 7.40 (bm, 1H), 7.48 (d, J=8Hz, 1H), 7.71 (s,
\JH), 7.92 (d, J = 8Hz, 2H), 8.15 (m, 3H), 8.38 (d, ] =5Hz, 1H), 8.62 (bs, 2H), 8.70 (bm, 3H), 9.85 (bs, TH

15 MS (ion spray) m/z 555 (M+H)". (__,‘
P
Example laap

N-[2-(3-Carbamimidoyl-1 H-indol-5-y|)-ethyi}-4-[2-(5-piperidin-1-vi- pemvlammo) -pyrimidin-4-yl}-
20 benzamide. Using the product from reference example 92t H NMR (DMSO) & 1.35{(m, 4H), 1.5-1.95 (m

//8H), 2.80 (i, 2H), 2.95 (m, 4H), 3.38 (, 4H), 3.55(q, I = THz, 2H), 7.19 (m, 2H), 7.40 (bm, 1H), 7.46 (d, ]
{ =8Hz 1H),7.7) (s, IH), 7.92 (d, = 8Hz, 2H), 8.19 (m, 3H), 8.39 (d, ] =SHz, 1H), 8.62-8.80 (bm, SH), 9.20

\_(bs, 1H)MS (ion spray) m/z 553 (M+H)'. T e
>
€X

25  Example laaq

N-{2-(3-Carbamimidoyl-1H-indol-3-yl)- etbyl] 4-[2-(5-pyrrolidin- 1 -yl-pentylamino)-pyrimidin-4- yl]

benzamide. Using the product from reference example 92u. T NMR (DMSO) 8 1.37 (m, 4H), 1 60 (m
,/*‘—‘k P m reference ¢ P ; ( ) (
7.40

/ 4H), 1.80 (m, 2H), 1.94 (m, ZH), 2.94 (m, 4H), 3.08 (m, 2H), 3.33 (m. 2H), 3.50 {(m, 4H), 7.19 (m., 2H),

30, (bm, IH), 7.48(d, J = 8Hz. |H), 7.70 (s, 1H), 7.91 (d, ] = 8Hz, 2H), 8.15 (m, 3H), 8.36 (d, ] =5Hz, [H). 8.62
] e

(bs, ZH), 8.7 {bm. 3H), 9.60 (bs, ]H).{’MS (ion spray) mfz 335 (M+H)". T . )
\ <

—
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Example laar

N-{2-(3-Carbamimidoyl-1H-indol- S~y]) ethyl] 4-(2-oxo-hexahydro-pyrimidin- 5 yh)-benzamide. l:l_img the
product from reference example laaa, }'H NMR (DMSQO) 8 2.91 (t, J = 7Hz, 2H), 308}:{1?5 3.25 (m,
4H), 3.53 (q, } = THz, 2H), 6.33 (bs, 2H), 7.17 (d, } = 8Hz, 1H), 7.38 (d, J = 8Hz, 2H), 7.46 (d, J = 8Hz, 1H),
7.69 (s, 1H), 7.75 (d, ] = 8Hz, 2H), 8.17 (d, J = 3Hz, 1H), 84’7(bm ZH) 852(bt J = THz, 1H), 8.67 (bs,

\\21-[)[1\48 (ion spray) m/z 407 (M+H)".

Example laas
9,
o N-{2-(3-Carbamimidoyl-1H-indol-5-yl}-ethyl]-4-(1,3-dimethyl-2- oxo-hexabydro—pynmldm 5- yl)—

benzamlde Usmg the product from reference example ljil_sj*H NMR (CD OoD)3 2. 95 (s, 6H), 3.06 & :lx:\)

J—— u—_—

7Hz, 2H), 3.36-3.55 (m SH) '3.66 (m, 2H), 7.23 (d J=8Hz, 1H), 7.39 (d, J = 8Hz, 2H), 7.47 (d J— 8Hz, ({;
18), 7.77 (m, 3H), 807 (d, J = 3Hz, TH), 8.30 (bm, 2H), 8.52 (bt, ) = THz, 1H), 8.68 (bs, H)}MS(lon “
15 spray) m/z 433 (M+HY" -

Example laat

Bipheny!-3,4'-dicarboxylic acid 4'-{]2-(3-carbamimidoyl-1H-indoi-5- vl) ethyi}- am}de} 3- [(" methoxy—
20 ethyI)-amide] Usmg the product from reference example 99a. 'H NMR (CD OD) S 3.09 {1,]= 7HL 2H),
. 340(5 3H), 3.60 (bs, 4H), 3.71 (g, ] = THz, 2H), 7.28 (d, ] = 8Hz, 1H), 7.48 (d, ] = 8Hz, IH), 7.56 (¢, J“:/D
§Hz, 1H), 7 77 (m 3H) 1. 87 (m 4H) 8 07 (s ]H) 8.13 (s ]H) 8.65 (bt IH). \MS (ion spray) m/z 484

(M~+H)Y".
25  Example laau

3'-(Morpholine-4-carbonyl)-biphenyi-4- carboxyhc ac1d [2-(3- carbamlmldoyl 1 H-indol-5-y)-ethyl}-amide.

S

Usmg the product from reference example 99b. 'H NMR (DMSO)B 2 98(t ) =T7Hz, 2H), 3.3-3.8 (bs; - ‘-;*"ﬂ ;

jx L
so]vent) 7.20{d. J"‘SHZ 1H), 7.437d; 1= SHz IH), 7.50(d, J=8Hz, 1H), 7.56 (t, I = 8Hz, 1H). 7.73 (bs,

30 _2H), 7.80 (m. 3H), 791 (d, J=8Hz, 2H), 8”0 (d J=1Hz, 1H) 8. SO(bs 2H), 8.70 (m 3H))(MS(1on5pra»}

m/z 496 (M+H)".
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Example iaav

Biphenyl-3,4'-dicarboxylic acid 4'-{[2-(3-carbamimidoy!-1H-indol-5-yl}-ethyl]- amide} 3 [(7 -morpholin-4-

yl-ethyl)}-amide]. Using the product from reference exampie 99c)H NMR (CD OD) 5 3 08 {t, = 7THz, 2H),\

3.15-3.3 (bm, 2H), 3.45 (1, 1 = 7Hz, 2H), 3.70 (m, 2H), 3.6-3.95 {bm, 4H), 3.81 (1, } = THz, 2H), 4.06 (bm,
/ 2H),7.27(d, ) = 8Hz, 1H), 7.50 (d, J = 8Hz, 1), 7.6] (t,J = 8Hz, 1H), 7.77 (m, 3H), 7.90 (m, 4H), 8.1 G,

ey

ms 20 (bs, 1H), 8.7 (btilﬂH_)/MS (ion spray) m/z 539(M:E)hw' I S &

Example Jaaw

Biphenyl-2,4'-dicarboxylic acid 4'- {[2-(3-carbamimidoyl-1H-indol-5-y1)-ethyl]-amide} 2-[(3-diethylamino-
propyl)-amide]. Using the product from reference exampie 99d. MS (ion spray) m/z 539 (M+H)".

Example laax

Biphenyl-2,4"-dicarboxylic acid 4'-{[2-(3-carbamimidoyl-1H-indol-5-y[)-ethyl])-amide} 2-[(3-morpholin-4-
yl-propyl)-amide]. Using the product from reference example 99e. MS (ion spray) m/z 553 (M+H)".

Example laaaa

Biphenyl-2,4'-dicarboxylic acid 4'-{{2-(3-carbamimidoyl-1H-indol-5-y])-ethyl}-amide} 2-[(3-piperidin-1-yl-
propyl)-amide]. Using the product from reference example 99f. MS (ion spray) m/z 551 (M+H)".

Example laaab

Biphenyl-2 4’-dicarboxylic acid 4'- {[2-(3-carbamimidoyl-1H-indol-5-yl)-ethyl]-amide} 2-[(4-

dimethylamino-butyl}-amide]. Using the product from reference example 99g. MS (ion spray) m/z 525

(M+HY".
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Example laaac
Biphenyl-2.4'-dicarboxylic acid 4'-{[2-(3-carbamimidoyl- 1 H-indol-5-y[}-ethyl]-amide} 2-[(2,3-dihydroxy-
propyl}-methyl-amide]. Using the product from reference example 99h. MS (ion spray) m/z 514 (M+H)Y".

Example laaad

Biphenyl-2,4’-dicarboxylic acid 4'-{[2-(3-carbamimidoyl-1H-indol-5-yl}-ethyl}-amide} 2-[(2,3-dibydroxy-

propyl)-amide]. Using the product from reference example 991. MS (ion spray) m/z 500 (M+H)".

Example laaae

N-[2-(3-Carbamimidoyi-1H-indol-5-yl)ethyl}-4-[2-(4-methylpiperazin-1-yl)pyrimidin-4-ylJbenzamide.

Using the product from reference examw m.p. 111-113°C. 'H NMR (DMSO-d,): & ZM_H),
2.86 (s, 4H), 2.98 (1, 2H, J=9Hz), 3.30 (¢, 2H, J=12Hz), 3.57 (m, 4H), 7.20 (d,1H, }=9Hz), 7.43 (d,1H,

J=6Hz}, 7.50 (d,1H, }=9Hz), 7.74 (s,1H), 7.97 (d, 2H, J=9Hz), 8.22 (d,1H, J=3Hz), 8.26 (d, 2H, J=9Hz), 8.55
(s, 1H), 8.57 (d,1H, J=6Hz), S;EES.’ 2H), 8.77 (t1H, J:—-‘é_l-l_z_)_._y/l_sn(ion spray) m/z 483 (M+H)". Anal. calcd

for CoH;(NO=3C,HF;0,+1.5H,0: C, 46.5%; H, 4.3%; N, 13.2%. Found: C, 46.3%; H. 4.1%; N, 13.4%.

.

Example laaaf

4-[(4-{4-[2-(3-Carbamimidoyl—‘1H-indol-S-yl)elhylcarbamoyl]pheny!}pyrimidin-2-yl)methyiamino]butyric

acid. Using the product from reference cxample 92w.m p. 100-104°C. 'H NMR (DMSO-dy): & 1.85(t, 2H, ,
J=6Hz), 2.26 {t, 2H, I1=6Hz), 3.00 (1, 2H, 1=6Hz), 3.18 (s, 3H), 3.56 (m, 2H), 3.71 (m, 2H), 7.22 (L1 H, fé
J=6Hz), 7.50 (d,1H, J=6Hz), 7.74 (s,1H), 8.00 (d, 2H, J=8Hz), 8.24 (s,1H), 8.25 (d, 2H, J=8Hz), 8.45 (d. 2H, ;
J=6Hz), 8.71 (s, 2H). Jszm._ﬁnai. c-élcd for C.,H,N,0,+2.5C,HF,0,+0.5H,0: C,

48 4% H, 4.1%; N, 12.4%. Found: C, 48.7%; H,4.1%; N, 12.1%.

Example laaag

N—[Z—{S—Carbamimidoyl-lH-indGI-S—y])ethy]]_-j-[}(ll-—triﬂuoroethoxy)pyrimidin—d-yl]benz_amidq.r Using

the product from reference example 92x/m.p. 194-195°C. 'H NMR (DMSO-d,): § 3.02 (. 2H. J=6Hz), 3.60)

T P U e e
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(m, 2H), 5.10 (4, 1H, }=9Hz), 5.19 (d. 1H, J=9Hz), 7.21 {d,1H, J=9Hz), 7.52 (d.1H, J=9Hz), 7.72 (s, 1 H),
7.93 (d,IH, J=3Hz), 8.00 (d, 2 8.20 (d.1H, J=3Hz), 8.32 (d, 2H, J=6Hz), 8.44 (s,1H), 8.71 (s, 2H), Q

8.80 (m, 2H)/ MS (ion spray) m/z 483 (M+H)".

5 %Example laaah
/

N-[2-(3-Carbamimidoyl-1H-indo!-5-yl)-ethyl}-4-(2- pyrrohdm 1- ylpyrlmldm -4-yl)benzamide. Using the
product | from referenceMﬁ f134—136°C . 'H NMR (DMSO-d,): 8 2.00 (m, 4H), 3.00 (1, 2H,

e e e s

J=6Hz), 3.5 (m, 6H), 7.21 (m, 2H), 7.53 (4, 1H, J=6Hz), 7.72 (5,1H). 7.93 (d, 2H. J=6Hz), 8.20 (m, 3H),

10 \ 8.42 (m, 2H), 8.71 (s, 2H). MS (uon spray) m/z 454 (M+H} >98% pure by anaiyuca] HPLC. .

o

——— i

Example laaaj

N-[2-(3-Carbamimidoy[-1H-indol-5-y1)-ethyl]-4-[2-(2-hydroxymethylpyrrolidin-1-yI)-pyrimidin-4-
15 yl]benzamide . Using the product from reference exam@f:ﬁ.p. ‘] 17-120°C. '"H NMR (DMSO-d,): &
2.01 (m, 4H), 2.98 (1, 2H, J=6Hz), 3.40 (s,1H), 3.58 (m, 4H), 3.70 (s, 1H), 4.19 (s,1H), 7.20 (d,1H, J=6Hz), J
7.25(d,1H, J=6Hz), 7.50 (d,IH, J=6Hz), 7.73 (s,1H), 7.94 (d, 2H, }=9Hz), 8.21 (1, 3H, J=9Hz), 8.46 (d, 2H,
\ J=6Hz}, 8.71 (s, 2H). MS (ion spray) m/z 484 (M+H)". Anal. caled for C,,H,0N,0,+2.5C,HF;0.+0.5H.0: ¥

49.4%; H, 4.2%; N, 12.6%. Found: C, 49.2%; H, 4.2%; N, 12.6%.
20
Example laaak .

N-[2-(3-Carbartimidoyl-1H-indol-5-yi)-ethyi]-4-{2- (carbamoylmethy] N methylamtno)—pynmldm-4- ]
e s = NS

{t, 2H, J=6Hz), 3 23 (s, 3H), 3.55 (m, 27, 3780 (s, 2H), 7.21 (d,1H, J= =9Hz), 7.30 (m, lH) .50(d, IH’#/

J=6Hz}, 7.74 {s IH) 7.93(d, ?.H J 9Hz) 8.20 (m 3H) 8.45 (s, 2H), 8.71 (s, 2H). MS (ion spray) m/z 471

(M+H)". Ana] caled for C, H,(,N,;Oq 3C.HF, O ‘H O C, 44 8%:; H. 3.8%:; N, 13.5%. Found: C, 44.9%; H,

4.0%: N, 13.5%

yl]benzamide. Usmg the product from reference example 92aa. m.p. 96 98°C. 'H NMR (DMSO-d.): 82 9%\
s Jr

30 Exampie laaal
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N-[2-(3-Carbamimidoyl- ] H-indol-3-yDethyl]-4-[2-(6-pyrrolidin-1-yi-hexylamino)pyrimidin-4-
yl]benzamide. Using the product from reference example 92ab.\m.p. 159-161°C. "H NMR (DMSO-d;): &

"1.38 (m, 4H), 1.62 (m, 4H), 1.87 (m, 2H), 2.02 (m, 2H), 233 (m, 4H), 3.00 (m, 2H), 3.12 (m, 2H), 3.38 (m, , |

2H), 3.57 (m, 2H), 7.20 {m, 2H), 7.30 (m,1H), 7.50 (d,1H, J= 6Hz) 7.72 (s, 1H), 7.93 (d, 2H, J=6Hz), 8.19 ,\ L
{m, 3H), 8.40 (d. 1H, J=3Hz), 8.50 (s, IH) 8.72 (m 3H) MS(lon Spray) m/z 553 (M+H)’ >98% pure by

- T TR e
analytical HPLC.

Example 1aaam

N-[2-(3-Carbamimidoyl-1H-indol-5-yDethyl]-4-[2-{6-piperidin- | -ylhexylamino)pyrimidin-4- y[]benzamide
Using the product from reference example 92ac/m.p. 110-113°C. 'H NMR (DMSO-d,): & 1.36 (m, 4H), \

o R P et e O R b el B el e P b P S8

7 1.63(m, 6H), 1.97 (m, 2H), 1.98 (m, 2H), 2.50 (m, 4H), 2.80 (m, 2H), 2.98 (m, 2H), 3.40 (m, 2H), 3.67 (m,
' 2H), 7.22 (m, 2H), 730 {m, 1H), 7.55 (d, 1H, J=6Hz), 7.70 (s, 1H), 7.97 (d, 2H, J=6Hz), 8.20 (m, 3H), 849
(4, 1H, J=3Hz), 8.50 (5, 1H), 875 (m, 3H); fMS (ion spray) m/z 567 (M+H)". >99% pure by analytical
HPLC.

Example 1aaan

N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl}-4-[2-(4-piperidin-]-ylbutylamino)pyrimidin-4-yl]benzamide.

Using the product from reference example 92adj'r}\.p. 94-96°C. "HNMR(DMSO-d.): b 1.52-1.86 (ml{)li),

2.50 (m, 4H), 2.82 (m, 2H), 2.98 (m, 2H), 3.40 (m, 2H), 3.61 (m, 2H), 7.20 (m, 2H), 7.35 (m, 1H}, 7.50 (4, ~
1H, 1—6}-12) 7.75 (s, TH), 795(d 2H, J=6Hz), 8.20 (m, 3H), 8.40 (d, 1H, J= 3Hz),848 (s, IH),87(m 3H). o

i . A WA T AT " TN s ST L s £y [,
Eatd JPUSEETE o

MS (ion spray) m/z 539 (M+H) >99% pure by analylical HPLC. o

Example laaap

N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl]-4-[2-(4-diethylaminobutylamino)pyrimidin- 4 yl]benzamtde

Using the product from reference example 92ae. ' m.p. 73-76°C. "H NMR (D,0): & 1.03 {L 6H, 1=8Hz), 1.60

(s, 4H), 2.81 (m, 2H), 2.97 (m, 6H). 3.45 (m, 4H1), 7.08 (d, 1H.J=6Hz), 7.18 (d. 1H, I=3Hz), 7.35 (. IH, .
=9, 7.42 (5. 1H), 7.55 (m, 3H), 7.86 (s, [H). 7.98 {m. 2H). 8.10 (m. ! {Ms(xon spray) miz 527 (M+H)

>97% pure by analytical HPLC.
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Example laaaq

N-[2-(3-Carbamimidoyl- | H-indol-5-yl)ethyl]-4-[2-(6- morpho[sn -4-ylhexylamino)pyrimidin-4-

_ Yl]bEHHmlw@ggg from reference example 92af.Jm.p. 129-130°C. 'H NMR (DMSO de): 8
5 /1L JS(m 4H), 1.62 (m , 4H), 2.50 (m, 6H), 3.01 (m, 2H), 3.10 (m, 2H), 3.50 (m, 6H), 7.20 (m, 2H), 7.3t (m, |

1H) 7.50 (d, 1H, J=3Hz), 7.65(s, 1H), 7.95 (d, 2H, J=9Hz), 8.10 (m, 3H), 8.40 (m, lH) 8.5 (s, IH) 8.72( m,/
- '/

—t i,
e e it i e
e N

3H).JMS (ion spray) m/z 569 (M+H)". >99% pure by analytical HPLC. T L

Example laaar .
10 =

N-[2-(3-Carbamimidoyl- [ H-indol-5-yethyl]-4-[ 2-(6-dimethylaminohexylamino)pyrimidin-4-ylJbenzamide.

UsmgModuct from reference example 92ag. /m p. 88-91°C. 'H NMR (DMSO-d,): 6 1.36(m, 4H), 1.59

A, 4H) 2.75 (s, 3H), 2.76 (s, 3H), 2.95 (m, 4H), 3.28 (m, 2H), 3.60 (m, 2H), 7.21 (m, 2H), 732 (m, 1H),

! 7.51(d, 1H, J=9Hz), 7.74 (s, TH), 7.95 (d, 2H, J=9Hz), 8.18 (d, H J 9Hz) 87} (, IH = 3Hz) 837(d/@

15 L 1H, J=6Hz), 8.49 (s, 1H), 8.72 (m, 3H),MS (ion spray) m/z 527 (M (M+H)". Anal. caled for —

CaoH3sN;O*3C,HF,0,°2H,0: C, 47.8%; H, 5.0%:; N, 12.4%. Found: C, 47.8%; H, 4.6%; N, 12.3%.

P

Exampie laaas

20 N-[2-(3-Carbamimidoyl-1H-indol-5-yDethyl]-4-[2- (4 d:methylam1nobutylammo)py_rlmggm_@lﬂ)cnzamide
Using the product from reference example 92Jm p. 1 56-159°C. 'H NMR (DMSO-d,): & 1.62(m.2H),

ﬁGS (m, 2H), 2.76 (s, 3H), 2.77 (s, 3H), 2.98 (t, 2H, J=6Hz), 3.07 (m, 2H), 3.99 {m, 2H), 3.59 (m, 2H), 7.21

{ {m, 2H), 7.32 (m, 1H), 7.52 (d, 1H, J=9Hz), 7.74 (s, 1H), 7.95 (d, 2H, J=9Hz), 8.18 (d, 2H, J=9Hz), 8.21 (d.

A &)

~ 1H, J=3Hz), 8.37(d, 1H, J=6Hz), 8.49 (s, 1H), 8.72 (m, 3H) MS (ion spray) m/z499(M+H)*'Andf Galed

————

For G, S 6%: 1. 4.
25 or CyH; N,Q=3C,HF,0,+2H,0: C, 46 6%: H, 4. T8 N 12 8%. Found: C, 46.5%; H, 4.5%; N, 12.6%.
>99% pure by analytical HPLC.

Example Jaaat

30 4-[2-(Bicycio[2.2.1]hept-2-ylamino)pyrimidin-4-y|]-N-[2-(3-carbamimidoyi- I H-indol-3-
ylethylJbenzamide. Using the product from reference example 92ai.fm.p. I572-—B}n‘i?g(i‘r.irﬂﬁwﬁflﬁﬁ(ﬁN’TSBTH;):7-\1‘!

. ¢

{

L b ima T b

‘I 6 114 (on  2H), 133 (m, 2H0 146 (mu 2H), 163 (m, VHY 187 {my THY, 2.20 (m. 2H), 2.97 (t 2H 1=6Hz), i
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e e )
3.56 (m, 2H), 4.09 (m, 1H), 7.20 (m, 2H), 7.37 (m, 1H), 7.53 (d, iH, J=9Hz), 7.73 (s, 1H), 7.94 (d, 2H,

spray) m/z 494 (M+HY'". Anal. caled for C,;Hy N,O-2C,HF,0,+1.5H,0: C,529%; H, $8%; N, 13.1%.
Found: C, 53.0%; H, 4.7%; N, 12.9%. >98% pure by analytical HPLC.

5

,/-\Example laaau

1-(4-{4-[2-(3~Carbamimidoyl-1 H-indoi-S-yl)ethyicarbamoy!]phenyl}pyrimidin-2—yl)pytrol_idine.-2_<_ o
. ;ar.bo,xylic.addauﬂdehusmg}bq p_{_"oduct from reference example Qzaj;fi'\.p. <139-141°C. 'HNMR (D,0): &
10 £1.98 (m, 2H), 2.28 (m, 1H), 2.81 (1, 2H, J=6Hz), 3.44 (1, 2H, J=6Hz), 3.62 (m, 1H), 4.40 (m, 1H), 7.07 (d,
| . 1H,J=9Hz), 7.12 (m, 1H), 7.38 (d, 1H, J=9Hz), 7.47 (s, 1H), 7.48 (d, 2H, J=9Hz), 7.89 (m, 3H), 8.16 (d, TH,

J=6Hz).{MS (ion spray) m/z 497 (M+H)". Anal. calcd for C,;HyNyO,*3C,HF,0,°NH;: C, 46.3%:; H, 4.0%;
N, 14.7%. Found: C, 46.6%; H, 4.0%; N, 14.2%.

15 Example laaav

N-[2-(3-Carbamimidoyl-TH-indol-5-yhethyl]-4- {2—[(?.—hydroxy—qt_hryl)-N:met_hylamjng_]pygir_r_l_id_iJr_lf_—

Y13 benzamide. Using the product from reference example 92ak Jm.p. 97-100°C. "H NMR (DMSO-dy): 5
© .99 (t, 2H, 1=7Hz), 3.24 (s, 3H), 3.58 (m, 2H), 3.64 (1, 2H, J=7Hz), 3.75 (m, 2H), 7.21 (m, 2H), 7.50 (d,TH,

200 J=9Hz), 7.74 (s, 1H), 7.94 (d, 2H, J=9Hz), 8.21 (m, 3H). 8.4 (d, |H, I=5Hz), 8.52 (s, 1H), 8.72 (s, 2H),
. (ion spray) m/z 458 (M+H)". Anal. caicd for CpgHaN 0, 3C,HF,0,-NH,: C. 47.1%; H, 4.1%; N, 13.7%.

Found: C, 47.2%; H, 4.3%; N, 13.7%.

Example faaaw

25
N-[2-(3-carbamimidoyl-1H-indol-5-y1)-ethyi]-4-(2-morphoiin-4-yi-pyrmidin-4-yl)-benzamide. Using the
product from reference example ?Ea’l; 'H NMR (DMSO) &8 3.0 (bt, 2H); 3.59 (m, 2ZH); 3.7 (m, 4H); EBN

[ (m, 4H); 7.20 (d, 1H, ] = 8Hz); 732 (d, ] = SHz, IH); 7.50(d. ] = 8Hz, 1H}. 7.74 (s, 1H); 7.94 (d, 2H, ] = -
\ 9Hz); 8.22 (m, 3H}; 8.51 {m, 2H); 873 (m, 3H); 12.28 (bs, lH)_,?(f;/IS (ion spray) m/z 470 (M+H7". i %
. /

\ -
30 e e



Lh

10

15

20

30

72.99 (1, 2H): 3.6 (m, 8F); 4.70 (bs, 1H); 7.20 (m, 2H): 7.49 (d, 1H. 3 = 8Hz); 7.73 (s, TH); 7.92(d. 2H, 1 = \;/
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Example laaax

N-[2-(3-carbamimidoyl-1H-indol-5-yl)-ethyl]-4-[2-(cyclopropylmethyl-amino)-pyrimidin-4-yl}-benzamide.

Using the product from reference example 92am.| 'H NMR (DMSO) 6 0.26 {m, 2H) 0.43 (d 2H, ] =7H2);

1.12 (bt, H); 2.98 (¢, 2H, ] = THz); 3.25 (bs, 2H); 3.57 (m, 2H); 7.20 (m, 2H); 7.50 (d, 1H, § = 9Hz); 7.74 (s,
1H); 7.94 (d, 2H, } = 9Hz); 8.19 (m, 3H); 8.39 (d, 1H, J = 5Hz); 8.53 (bs, 2H); 8.71 (bs, 3H); 12.28 (bs, 1H).
MS (ion spray) m/z 454 (M+H)".

Example laaay .

N-{2-(carbamimidoyl-1H-indol-5-y)-ethyl}-4-[2-[(2-methoxy- ethyl)vmethyl -amingj- pynmldm 4- yl}

T S8 s e

benzamxde Usmg the product from reference example 923n? HNMR (DMSO) 52.99 (bt H) 3 72 (s 3H)

R —— i s

3.58 (m, 4H): 3.86 (m, 2H); 7.24 (m, 2H); 7.50 (d, 13, ] = 8Hz); 7.76 (s, 1H); 7.96 (d, 2H, J = 9H7); 8.46 (d,, ;
IH,J = SHz); 865 (bs, 1H); 8.76 (bs, 3H); 1237 (bs, 1H)) (MS (ion spray) miz 472 (M=HY". f'p\

1z); 865 (bs, 1H); 8.7 (bs ;

—

!
A%

Exampie laaaz

N-{2-(3-carbamimidoyl- 1 H-indoi-5-yi)-ethyl]-4-[2-(3-hydroxy-propylamino)-pyrimidin-4-ylj-benzamide.

Using the product from reference example 9"ap 'H NMR (DMSO0) 8 1.74 (bt, 2H); 2.98 (bt, 2H); 3.42 (bs‘~ o,
2H); 3. SLO(tVZH J=6Hz); 3.56 (m, 2H); 720(m 2H); 7.50{d, 1H,J =9Hz); 7.74 (s, lH) 794(d 2H J=, \(%
8Hz); 8.19(m, 3H); 8.39 (d, 1H, ) = 5Hz); 8.52 (bs, 2H); 8.7} (m, 3H); 12 8 (bs IH)?MS (lon spray) m/z ‘
458 (MHHY. o -

Example laaaaa

N-[{2-(3-carbamimidoyl - H-indol-3-yl)-ethyt]-4-[(2-hydroxy- cthyl) propyl -aminoj- pyrimidin-4-vl]

R

benzamlde UsmU the product from reference example 92aqj H NMR (DMSQO) & .90 {t, 3H); 1.63 (bd 2H);

e 8 e e A e

e e

"-(1

S

&HZ) 8.18 (m, JH) 8 ( ]H J DHZ) SSO(DS ZH); 8.70 {bs. 2H); 12. 6£b5, IH)‘._&_S {ion spray) m/z

469 (M+H}".
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Example laaaab

N-[2-(3-Carbamimidoyl-1H-indole-5yi)-ethyi]-4-(2-piperidin-1-yl- pyrlm1dm -4- yi} benzamlde Usmg the
5 product from reference example 92ar. {'H NMR (DMSO)3 1.61 (m, 6H); 2.98 (m, H) 3.57 (m, 2H}; 3.84

(m, 4H); 7.20 (m, 2H); 7.50 (m, 2H); 7.74 (s, lH),794(d,2H J=8Hz); 8.20 (m, 3H) 845(d, 1H,J=

5Hz); 8.50 (bs, 1H); 8.71 (bs, 3H); 12.28 (bs, 1H). ‘MS (ion spray) m/z 468 TVFH)Y"

B e |

. Example laaaac

s 10
N-[2-(3-carbamimidoyl-1H-indol-5-yI)- ethyl] 4-[2-(ethyl-methyl-amino)-pyrimidin-4-y[]-benzamide. Using
the product from reference example 92as, ‘i;I(FI\_JMR (DMSO) 5 1L15(1,3H,) = 7}—12) 2.98 (bt ZH-)“‘."';_-IVS (}
3H); 3.59 (m, 2HT 3737, 2H), 721 (m, 2H); 7.50(d, 1H, } = 8Hz); 7.74 (s, 1H); 7.94(d, 2H, J-st), @
8.21 (m, 3H); 8.45 (d, 1H, ] = 5Hz); 8.53 (bs, 1H); 8.72 (bs, 3H); 12.29 (bs, lH).:’MS (ion spray) m/z 442
15 (M+H)Y. TR e __m_____fl

Example lazaad

N-[2-(3-carbamimidoyl -1 H-indol-5-yi)-ethyl]-4- -[2-(4-hydroxy-piperidin-1 yl) -pyrimidin- 4 yl}- benzam:de
20  Using the product from reference example 92at“H NMR (DMSO) & 1.38 (m, 2H); 1.82 (m, 2H); 2 99 ({ 2H

PRy T T T e e e —rd .
Pt

. 7Y =7Hz); 334 (t, 2H. ] = 7Hz); 3.58 (m, 2H); 3.76 (m, 1H); 4.39 (bd, 2H): 7.22 (m, 2H); 7.50 (d. 1H, J = =
' | 8H2); 7.75 (s, 1H); 7.94 (3, 2H, I = 8Hz); 8.20 (m, 3H); 8.45 (d, 1H, J = SHz); 8.57 (bs, 1H); 8.73 (bs, 3H);. AR,

#12.29 (bs, IH) fMS (ion spray) m/z 484 (M+H)".

25  Example laaaae

N-[2-(3-carbamimidoy| —IH~indol—5-yl)-e[hy[}—4-[2-(2,3_-dihydroxy—preﬂpﬁa_@ino)-pyrimidin-4—yl]~

benzamide. Using the product from reference exampie 932153 'H NT\/}}; (DMSO) 6 2.98 (bt. 2H); 3.3 (m, 1H): ~

3.39 (m, 2H); 3.57 (m, 3H); 3.70(bs, THY 7.22 (m, 3H); 7.50 {(d, 1H, J = 8Hz); 7.74 (s, 1H); 794 (d. 2H. 1= -~
30 9Hz); 8.21 (m. 3H): 840 (d, 1H,) =5Hz); 8.55 (bs, 1H); 8.72(m, 3H); 12.29 (bs,lmﬂmﬁmk )

474 (M+HY' T T
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Example laaaaf

N-{2-(3-carbamimidoyl-1H-indol-5-y1)-ethy1}-4-{2-[(2,3-dihydroxy-propy!)-methyl-amino]-pyrimidin-4-v1]-

benzamide. Using the product from reference example 92JJ 'H NMR (DMS0) 8 2.98 (t, 2H. ] = THz); \‘
/25 (s, 3H); 3.38 (d, 2H, J = 5Hz); 3.54 (m, 3H); 3.85 (bs, 2H); 7.22 {m, 2H); 7.50 (d, 1H, J = 8Hz); 7.74 (s,

1H); 7.94 (d, 2H, J = 8Hz); 8.22 (m, 3H); 8.45(d, 1H, J = 5Hz); 8.53 (bs, 1H); 8.71 (bs, 3H); 12.28 (bs, 1H).

\

- i _ /,, S

MS (ion spray) m/z 488 (M+H) . B S U
Example 1aaaag .
10 o

N-[2-(3-carbamimidoyl -1H-indol-5-y1)-ethyl}-4-[2-((s)-2- methoxymcthyl—pyrrolidin- -yI}-pyrimidin-4-yl1]-
benzam1de Using.the product from reference exampie 92aw I H I\IMR (DMSO) §3.04 (m 4H) '9-8F_(—‘[—,-§H
';J =7Hz); 3.33 (m, 5HY; 3.60 (m, 4H); 4.35 (bs, 1H); 7.20 (d,1H, } = 8Hz); 7.28 (d, 1H, J = 8Hz); 7.50 (d, 1H,

J = 8Hz); 7.74 (s, 1H); 7.95 (d, 2H, J = 8Hz); 8.22 (m, 3H); 8.47 (d, 1H, J = SHz); 85’7(bs IH),872 b

15 .« 3H); 12.28 (bs, 1H)€]\4$(mnspray)m/z493(M+H) S

T (’ =y ]

Example laaaah

N-[2~(3-carbamimidoyl-1H-indol-5-yl)}-ethyl]}-4-(2-piperazin-1-yl-pyrimidin-4-yl)-benzamide. Using the -
product from reference example 92ax.|'H NMR (DMSQO) & 2.98 (bt, 2H, J = 7Hz); 3.24 (bs. 4H); 3.59 (m,
2H); 4.06 {bs, 4H); 7.20(d, TH, } = 9Hz); 7.40 (d, 1H, J = 5Hz), 7.50(d, 1H, ] = 8Hz); 7.75 (5, 1H), 7.96 (d,

2H,J = 8Hz) 8.24 (m, 3H); 8.56 (d iH JwSHz} 8.63 (bs, 1H); 8.74 (m, 2H); 8.95 (bs, 2H); 12.30 (bs, [H).
M___L__,MMHM

20

MS (:on spray) m/z 469 (M-+H)".

25  Example laaaal

N-[2-(3-carbamimidoy!-1H-indol-5-yl)- 4-[2-[2-(2-0ox0-imidazolidin-] yI) ethylammo] pynmldm 4 vil-

Abin AR e
;-rh—w-u-w:

J/E_e':kr}__z_z;f_x}_l_c_l_ek;_lis_lng the product from reference example 92ay. Z H NMR (L)I\/IbO) 5§ 2.98 (bl. 2H); 3.24 (m,
7 4H); 3.50 (m, 6H); 6.28 (bs, 1H); 7.22 (m. 2H); 7.39 (bs, 1H); 7.50 (d, 1H. J = 8Hz); 7.74 (s, 1H); 7.94 (d,
. 2H, J = 9Hz); 8.20 (m, 3H); 8.40 (bs, 1H); 8. 30 (bs, 2H}; 8.73 {m, 3H); 12.28 (bs, IH)ij (_1on spray) Mz e

512 (M+H)".
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Example Iaaaaj

N-[2-(3-carbamimidoyl-1H-indo}-5-yl)-ethyl}-4-[2- (3 methoxy propylamino)- pyr:m:dm 4 -yl}-benzamide.
Using the product from referencEEM'H NMR (DMSO) & 1.80 (m, 2H); 2.98 (¢, 2H, J = THZN

5 73.23(s, 3H), 3.40 (4, 4H, J = 6Hz); 3.55 (m, 2H); 7.20 (m, 2H); 7.50 {d, 1H, J = 9Hz); 7.73 (s, 1H); 7.94 (d, /

\_2H, ] =9Hz); 8.18 (m, 3H); 338(d, 1H, J—SHz) 8.54 (bs, 2H); 8.71 (m, 3H) 12.28 (bs IH}MS(;on

spray) m/z 472 (M+H)". e

-

Example laaaak
9,
4-{2-(3-carbamimidoyl-1H-indol-5-yi)-ethyl]-4-[2-{2-hydroxy- ethylammo) pynmtdm~4-yl] benzamlde
Using the product from reference example 92aaa. "H NMR (DMSO)} 6 2.98 (t, 2H, } = 7THz); 3 44 (bs 21—@
/3.56 (-;njms EH); 7.20 (m, 2H); 7.49 (d, 1H, J = 9Hz); 7.72 (s, 1H); 7.93 (d, 2H, J = 8Hz); 8.18 _ @
' (m, 3H); 8.38(d, 1H, ] = SHz); 8.50 (bs, 2H); 8.70 (m, 3H); 12.26 (bs, 1H).]MS (ion spray) m/z 444 (M+HY'".
]S . . S - - -- e

R et S UV,

Example }aaaal

N-[2-(3-Carbamimidoyl-| H-indol-5-y[)- ethyl] -4-[2-2- methoxyethoxy}-pynm1dm-4 y]]benZadee Using
the product from reference example I%m p. 122- 124°C. ‘ "H NMR (DMSO -dg): &2 2 50 (s, 3H) 2. 99(

e i i i

20 / M, J=0 Ha), 3.59 (m, TH), 3.74 (m, 2H), 4.51 (m, 2H), 7.22 (d, 1H, }=0Hz), 7.50 (d, 1 H, I=9Hz), 7.73 (s {2’ )
. 7.79 (d,1H, J=6Hz), 7.97 (d, 2H, J=6Hz), 8.20 (d,1H, J=3Hz), 8.28 (d, 2H , J=6Hz), 841(31?1)871( >
- \H) 8.76 (1,1H, J=6Hz). )MS(ton spray) m/z 459 (M+H)". Anal. caled for CxsHoNOy2. 5C,HF,0.0.5NH,

R

C, 50 l%,H 43%V , 13.1%. Found: C, 50.1%; H, 4.5%; N, 13.0%.

25  Example laaaam

N-{2-(3-Carbamimidoyl-1H-indoi-5-yDethyl]-4-[2-(1- carbamoy]ethoxy)pynmldln -4~ yl]benzamrde Usmg
the product from reference e\ample 100b.| m. p 159-161°C. '"H NMR (DMSO-d,): 6 1.52(d, 3H. J= 6Hz) \

PR . e e
et s s TR T g, e

/3 001(t, 2H, 1= =6Hz)}, 3.60 (m, 2H). 5.21 (q.1H, J=6Hz), 7.21 (d,1H, J=6Hz), 7.51 (d, 1H, J=6Hz), 7.60 (s, 85
AN
30 !, 1HY, 7.82 (d, 2H, J—‘6Hz) 7.97 (d 2H, J=9Hz), R.20(d, 1H, J 3Hz), 8.29 (d, 2H, J=9Hz), 8.44 {5, 1H) §. 7}
{m, J,H) 8.80 (m, 1H).| MS(lon spray) m/z 472 (M+H)". ‘ ) i

i
T ————
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Example laaaan

N-[2-(3~Carbamimidoyi-1H-indol-5-y1)ethyl}-4-[2-(6-dimethytaminobexyloxy )pyrimidin-4-yijbenzamide.
Using the product from reference example 100(:.’ m.p. 82-84°C. 'H NMR (DMSO-d,): & 1.40 (m, 2H), 1.49

5 [ (m.2H), 1.68 (m, 2H), 1.81 (m, 2H), 2.76 (s, 3H), 2.78 (s, 3H), 3.01 (m, 4H), 3.56 (m, 2H), 7.21 (d, 1H,
J=9Hz), 7.50 (d, 1H, }=9Hz), 7.74 (s, 1H), 7.78 (d, 1H, J=6Hz), 7.98 (4, 2H, != 9Hz), 8.21 (d, 1H, J=3Hz)

b e

l\ .. 827 (d 2H, J= 9Hz) 8.55 (s, 1H), 8.70 {m, 3H), 8.78 (m, 2H). ‘MS(IOH spray)'m/z 328 (M+HY. >99% pure
by analytlcaI‘HPLC ' et L e N,

10 Example laaaap e

N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl]-4-[2-(2-oxopiperidin-3-yloxy)pyrimidin-4-yljbenzamide.
Using the product from reference ¢xample 100d. Jm p. 145-147°C. 'H NMR (DMSO-d,): & 1.92 (in; 2H), ™ \ m

s
T, i S < A
J’f»

2.20 (m, 1H),2.25 (m, 1H), 3.00 (t, 2H, }=3Hz), 3.22 (m, 2H), 3.52 (m, 2H), 5.55 (m, 1H), 7.20(d, IH, | [
15 g’ J=6Hz), 7.50 (d, \H, }=6H2), 7.70 (s, 1H), 7.75 (d, 1H, }=3Hz), 7.97 (d, 2H, }=9Hz), 8.20 (d, 1K, }=3Hz), "
826 (d, 2H, J=9Hz), 8.45 (s, 1H), 8.70 (m, 3H), 8.77 (t, 1H, J= 3Hz)j MS (ion spray) m/z 498 (M+H)".

P e e

Example laaaaq

20 N-[2-(3-Carbamimidoyl-1H-indol-5-yDethyl]-4-{2-(2-pyrrolidin- 1 -yl-ethoxy)pyrimidin-4-yl]Jbenzamide.
Using the product from reference example 100e.) m.p. 104-105°C. '"H NMR (DMSO-d,): & 1.89 (m, 2H),
2.05 (m, 2H), 2.98 (1, 2H, J=3Hz), 3.19 (m, 2H), 3.50-3.66 (m, 6H), 4.73 (m, 2H), 7.22 {d, 1H, }=6Hz}, 7.50
/ (di1H, J=6Hz), 7.73 (s, 1H), 7.88 (d, 2H, J=6Hz), 8.0] td, 2H, J=9Hz), 8.25 (d, 1H, J=3Hz}, 8.30 (d, 2H,

| J=9Hz), 8.51 (s, 1H), 8.7} (s, 2H), 8.76 (m, 1H), 8.77 (m, le (ion spray) m/z 498 (M+H)". Anal.

B e S e b et

25 caled foerH”NTO’-Z SC;HFBOq *H; 0: C, 49.5%; H, 4.5%; N, 12.3%. Found: C, 49.6%; H, 4.4%; N,

12.2%.
Example laaaar

30 N-[2-(3-Carbamimidoyl-1H-indol-5-yethyi]-4-2-(2-dimethylaminoethoxy )pyrimidin-4-y!jbenzamide.
USing_lh__f;plqgggcg_}f@m_r_@fg@_g;#examgl_g:_LQijm,p. 106-107°C. '"H NMR (DMSO-d,): & 2.8% (s, 3H). 2.91
(s, 3H),3.59 (m.4H), 475 (1. 24, I=3Hz), 7.20 (d. 1H, I=6Hz), 7.51 {d. L H, I=0Hz), 7 74 (5. H). 7.87 (d. 1H. S

. . P . /
° : L R - P LT ,’
- E S .
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20

1H), 8.45 (s, 1H), 8.71 (s, 2H) §J] S (ion spray) m/z 400 (M+H)*. Anal. caiced for

f?lq—),rz.a's (1. 2H. J=0Hz). 2.96 (1, 2H. J=0Hz). 3.59 (1. 2H . J=OHz), 4.00 (t, 2H. J=H7). 7.06 {m. 2H). 7_3) Iy, -

W0 00/39087 PCT/US99/30623
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N
[ J=6Hz), 8.00 (d, 2H, }=9Hz), 8.20 (d lH J—-3H7_) 8.30 (d, 2H, J=9Hz), 8.45 (s, 1H), 8.72 (5, 2H), 8.77 (d

B Ry Su 5 S N, . 1
; :

1H, I=6Hz), 8.79 (m, IH);"MS (1on spray) m/z 472 {M+H)". >99% pure by analytical HPLC.

Example aaaas

3'-(2-Dimethylaminoethoxy)biphenyl-4-carboxylic acid [2-{3-carbamimidoyi-1H- indol 5- yl)ethy]]ami_d;_.x
Using the product from reference example laae. | \m. p. 99-101°C. '"H NMR (D-O): & 2.88 (s, 6H), 2.94 (1, 2H

i e W . o e R RS

J=61Hz), 3.55 (m, 4H), 432 {1, 2H, J=3 Hz), 6.9 (d, TH, J=9 Hz), 7.20 (m, 2H), 7.39 (d,1H, =6 Hz), . s
7.45(d, 1H, J~6 Hz) 7 SS(m 4H), 7 94 (s, IH) ‘MS (ion spray) m/z 470 (M+H) >99% pure bg’ analytical

HPLC.

Example laaaat

N-[2-(3-Carbamimidoy}-1H-indol-5-ylethyl}-4-( | -oxypyridin-2-yl)benzamide. Using the product from

reference example laaf. im.p. 164-167°C. '"H NMR {DMSO-d,): 6 2.98(t, 2H, }= 7Hz) 3. 58 (m'2H) 7.20
(d, 1H, J=8Hz), 7.44 (m, 2H), 7.47 (d, 1H, J=8Hz), 774(5 1H), 7.92 (s, 4H), 8.20 (d, IH, J—3Hz) 8.37 (m

CayHay N, 020 1.5C,HF,0,°0.5H,0: C, 53.9%; H, 4.1%; N, 12.1%. Found: C, 54.1%; H, 4.6%; N, 12.5%.

Example laaaau

2'-(2-Dimethytaminoethoxy)biphenyl-4-carboxylic acid [2-(3-carbamimidoyl-1H-indol-5-yl)ethylJamide.

e T

Usmc the product from reference e:\ample laag. jm.p. 73-76°C. '"H NMR (D,O): & NMR 2.57 (s, 6H), 2.95

T £ i S sy

(t 2H, J=3Hz), 3.32 (1, 2H, J=3Hz), 3.60 (1, 2H, J=6Hz), 4.20 (m, 2H), 7.00 (d, 2H, J=6Hz), 7.20 (d, 1H,
- J=3Hz), 7.25 (4, 1H, J=3Hz), 7.35 (m, 1H), 7.46 (m, 3H), 7.52 (d, 2H, J=6H2), 7.60 (5, 1H). 7.95 5 (5, 1H),
\__________________,___. ..

R

£

ST s s . - _,:xcﬂ”

MS (ion spray) m/z 470 (M+H)". >94% pure by analytical HPLC

Example laaaav

2'-(3-Dimethylaminopropoxy )biphenyl-4-carboxylic acid [2-(3-carbamimidoyl- 1 H-indol-5- y[)ethvl]amide
Using the product ﬁom reference eKMm p. 76 78°C. '"HNMR{D,0) & 1.95(m, 2H).2 43( / ‘
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78 -
)
e

=
(m, 1H), 7.31 (m, 1H), 7.42 (m, 3H), 7.56 (d, 3H, J=9Hz), 7.61 (s, 1H), 7.96 (s, 1H),/MS (ion spray) m/z
484 (M+H)". »98% pure by analytical HPLC.

Example laaaaw

3'-(3-Dimethylaminopropoxy )biphenyi-4-carboxylic acid [2-(3- carbamimidoyl- ]H-indo} 5—yl)eth) Hamide.
Usmolhje‘p_rgyc_m‘ct from reference example aal. m.p. 84-86°C. 'H NMR (D,O): & 2.06 (m, 2H) 27 T67s;

’6/&) 2.85(, ZH; 6Hz) 318 (1, 2H, J=6Hz), 3.47 {t, 2H, J=6Hz), 4.00 (1, 2H, J=6Hz2), 6.88 (d, IH J~@ o
7.02(s, ‘H), 7. 12.(m72H) 7.25(t,1H, }=9Hz), 7. 36(d lH J= -9Hz), 745 (rn 4H) 7 86 (s, }‘H) MS ion spray) .

R

10 m/z 484 (M+HY'. 100% pure by analytical HPLC.

Example laaaax

N-[2-(3-carbamimidoyl-1H-indol-5-yl)-ethyl]-4-(1-0x0-pyridin-3=yl)-benzamide. Using the product from
15 reference gxample 1aaj. | 'H NMR (DMSO) 8 3.01 (bt, 2H); 3.56 {m, ZH); 7.20 (d, 1H, ] = 9Hz); 7.52 (m,

L2 s e

2H); 773 (m, 2H); 7.86 (d, 2H, T = 9H2); 7.94 (4, 2H, J = 9H2); 8.20 (s, 1H); 827 (d, 1H,) = 7H2); 3.67(s,

e e e L

1H); 8.56 (s, 21); 8.71 (m, 2H); 12.28 (bs lH) ﬁ\ds (ion spray) m/z 400 (M+H)". T /”‘;9 /f
\.,._______________ o i P

Tk Al omr e e e o T T R (o T

Example 1aaaay -
20

4-{2-(acetylamino-methyl)-pyridin-4-y1}-N-[2-(3-carbamimidoy!-1 H-indoi—S-yl)—ethy]]~benz§1mide. Using .

the product from reference example laak. | 'H NMR (DMSO)& 194 (s, 3H); 2.99 (bt, 2H); 4.49 (d, 2H,1 =\

5Hz);, 7.20(d, tH, J = 8Hz); 7.50 (d, 1H, J = 8Hz); 7.74 (s, 1H); 7.83(m, 2H); 7.94 (d, 2H, J = 8Hz); 8.00 (d

2H J ﬁ_Hz) 8 2’? (d IH Jﬂ 3Hz) 8.53 (m, ZH) 8.74 (m JH); 12.29 (bs lfj}fMS (1on spray) m/z 455

S AT e BT T e e B tein T s - s N

25 (M+H)
Example laaaaz

Piperidine-4-carboxylic acid (4-[4-[2-(3-carbamimidoyl-! H-indol-5- yl) ethylcarbam(}y]] phenvl ]- pvrldm 2-

- Some

L et e £ T

30 ylmethyl)-amldf: Uslncr the producl from referf:nce E\ampie lad_J H NMR (DMSO} & 1.75 (m, 2H); 1 9% .

lon, 3555 258 G 110 294 (m. SH); 3.30 (m, 2H): 3.62 (m, 2H); 4.54 (bd, 2H); 7.20 (d, 1H, J = 8Hz) 75/{ J
: T
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(d, 1H, ] =8Hz); 7.76 (s, H); 7.88 (m, 2H); 7.94 (d, 2H, ] = 9Hz); 8.03 (d, 2H, ] = 9Hz): 8.24 (s, 1H); 8.44 )
(bs, IH); 8.77 (m, 3H); 12.35 (bs, 1H).MS (ion spray) m/z 524 (M-+H)".

Example laaaaaq

N-[2-(3-Carbamimidoyl-1H-indol-S-ylethyl]-4-[1-(3-dimethylaminopropyl)-6-oxo-1, 6- dlhy__di)pyndm -3-
yl]benzamide. Using the product from reference example taam.| m.p. 129-130°C. 'H NMR (DMSO- dﬂ

T———
207 {t, 2H, J—GHZJ 2.72 (s 6H) 284t {t, 2H J= 6Hz) 3.03 (1, 2H, J=6Hz), 3.46 (t, 2H, J=6Hz), 3.98 (t, 2H

J=6Hz), 7.40 (d, 1H, J=6Hz), 7.48-7.55 (m, SH), 7.89 (m, 2H),8.23 (s,1H). R

T

= 6Hz) z), 6.58 (d,1H, J= 12Hz), 7.12 (d,1H, )=9Hz), 7.38 (m, 3H), 747(rn 3H), 7.81 (m, 2H), 7.88 (S,IH)//&M‘W

S (ion spray) m/z 485 (M+H)". Anal. calcd for C,gHgﬂN 0,+3C,HF,0.+0.5H O C, 48. 9% H, 4. 3% N;
10.1%. Found: C, 48.6%; H, 4.3%: N, 10.4%.

Example ]aaaaab

N-[2-(3-Carbamimidoyl-1H-indol-5-yi)ethyl]-4- {6 (3 d:methyIammopropoxy)pyndm‘ -yljbenzamide.
Using the product from reference exampie la‘ir.ml m.p. 84 86°C. ! 'H NMR (D,0). 2.1} (m 2H) 2.78 (s,

o T i ..

6H), 2.90 (1, 2H I= 3Hz) 3.2 (m 2R, ) 3 51 (t, 2H, J=3Hz), 4.23(m, 2H), 6.85 (d,1H, J=6Hz), 7.05 (d,lH,{;\' )

-

ra——

MS (ion spray) m/z 485 (M+H)". Anal. caled for CpH,,N,O,+3C,HF,0,: C, 49 4% H 4.3%; N, 10. 2%
Found: C, 49.3%:; H, 4.6%; N, 10.4%.

Example laaaaac

(5-{4-[2-(3-Carbamimidoyl-1H-indol-5-yDethylcarbamoy!]phenyl}-2-oxo-2H-pyridin-1-yhHacetamide.
Using the product from reference example 1aap. MS (ion spray) m/z 457 (M+H)". .

Example tazaaad

N-[2-(3-Carbamimidoyl-1 H-indoi-5-y)-ethyl]-4-{ t -[(2- dnmethylam1noe:hv]carbamoyi)methy]] -6-0x0-1,6-
dihydropyridin-3-yl}benzamide. Using the product from reference example ‘taagfm p. 71-75°C. H NMR ™
(D.0): & 2.75 (s, 6H), 3.16 (m. 2H). 3.37 (m. 2H). 3.50 (m, 2H), 4.55 (s, 2H). 4.63 (m 2H). 6.48 (d. 1H, J }
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spray) m/z 528 (M+H)'. »>94% pure by analytical- HPEC——

Example laaaaae

N-[2-(3-Carbamimidoyl-1H-indol-5-y!)-ethyi]-4-(4- dlmethylammo-plpendm-] -yl)- benzamlde Usmg the

product from reference example 1aas.'H NMR (CD,0D): 8 8.04 (s, THO, 7.71 (brs, 1H), 7.59 (d, 2H), 7. 47%

s

Jf {d, 1H), 7.19(dd, 1H), 6.92 (d, 2H), 3.93 (d, 2H), 3.59 (t 2H}, 3.29 (m [H) 2 96 (t H),” 80 (dt, ZH) 274 fy

;\ (s, 6H), 2.06 {m, 2H), 1.68 (dq, ?_H)f MS' (mn spray) m/z 433 (M+H)+ 92 % purc by analytical HPLC. ~ .
e e i e e

10 i F

Example laaaaaf

N-{2-(3-Carbamimidoy{-1 H-indol-5-yl)-ethyl]-4-[4-(2-dimethylamino-ethylamino)-piperidin-1 -yl
l{ﬁia_m»ide, Using the product from reference example laat./'H NMR (CD,0D): d 8.04 (s, 1H), 7.86 (d, ]H): \. -
7.71 (s, 1H), 7.68 (d, 1H), 7.59 (d, 1H), 7.19 (d, 1H), 6.91 (d, 2H), 4.02 (d, 2H), 3.64 (1, 2H), 3.56 (brs, 2H); 1
A2 (m, 1H), 2.98 (s, 6H), 2.90 (m, 2H), 2.20 {brd, 2H), 1.79 (q, 2H). : /

MS (ton spray)m/z 476 (M+H)+ > 97% pu pure by analvhca! HPLC

15

Example 1aaaaag

20
4-(4- Amino-piperidin- 1 -y1)-N-[2-(3-carbamimidoyl- 1 H-indol-5-y1}-ethyi ]-benzamide. Using the product .
fromf?ftillc_rlc::ajx_ample laav. 'H NMR (CD,0D): 6 8.08 (s, 1H), 7.78 (s, 1H), 7.71 (d, 2H), 7.48 (d, TH), \

ﬁ;;(dd 1H), 6.99 (d, 2H), 3.96 (brd, 2H), 3.65 (t 2H), 3.05 (4, 2H) 2.93 (dt 2H) 07 (brd "HJ 1.70 (c}q
»-2H)3MS (iOY] spray) m/zzﬁMﬁ+ﬁ): >99 %, pure by HPLC. gf

Example 1aaaaah

from reference example laaw. 'H NMR (CD,0D): d 8.07 (s, H), 7.76 (s. H), 7. 72 (d ”HJ 7.46 (d H), 7.3

./,"—"__“'“‘ﬁ-*-ﬁ,_.____m.-_——-—’_
30 ; (dd, H),7.08(d, 2H), 3.60-3.72 (m, 3H), 3.44-3.52 (m, H), 3.29 (s, 3H), 3.10-3.20 (m, 2H), 3.04 {1, 2H),

" 1.97-2.08 (m, 2H), 1.54-1.65 (m, 2H). MS (C1) m/z 420 (M+H)+. T
R . .
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Example [2aaaai

4-(4-Acetylamino-piperidin- 1-yl}-N-[2-(3-carbamimidoy!-1 H-indol-5-y|)-ethyl]-benzamide. Usmg the
product from refve’H NMR (CD OD): & 8.08 (s IH) 7. 76 (s, IH) 7. 69 (d 2H), 7.48 (d,

F}m.zﬂf (dd, 1H}, 7.01 (d, 2H), 3.83 (brd, 2H), 3.65 (1, 2H), 3.05 (t, 2H), 2.98 (dt, 2H), 1.97 (m, 2H), 1,54
@ 1.58 (dg, 2H). MS (CI) m/z 447 (M+H)+

S ‘)

Example 1azaaaj

4-(1-Acetyl-piperidin-4-y1)-N-[2-(3- carbamlmldoyi lH-mdol 5-yb- ethyl] benzamlde Usmg the producl
from reference example 1aay. i'H NMR (CD;OD) 3 8.06 (s 1H), 7.76 {d, 2H), 7.47 (d 1H), 7. 37 (d, 2H),\

723(dd 1H), 4.02 (d, 1H), 4,64 (¢, 2H), 3.05 (t 2H), 2.81-2.93 (m, 1H), 2.64-2.75 (dt, tH), 1. 82 1.92 (m
2H), 1.55-1.75 {m, 2H), 1.37 (m, 1H). \MS (lOﬂ spray) m/z 432 (M+H)+. > 96 % pure by analytlcal HPLC

Example laaaaak

Using the product from reference example lia:z;/‘H NMR (CDJOD). 5 8.07 {s, ]H), 7.76 (s, 1H), 7.70 (d,
If_*‘m
1 2H), 7.47 (4, IH), 7.31 (brd, 2H), 7.24 {dd, 2H), 4.14£m, 2H), 3.66 (t, 2ZH), 3.08 (t, 2H), 2.80-2.97 (m, 2}_{

WS (m, 2H)JMS (jon spray) m/z 433 (M+H)". 95% pure by analytig:al HPLC.

Example 1aaaaal

N-{2-(3-Carbamnimidoy}-1H-indol-5-y!)-ethy!]-4-(1-methyl-1-oxy-piperidin-4-yl)-benzamide. Using the

product from reference example Iaaaa 'H NMR (DMSO): & 8.69 (brs, 1H), 8.46 (brs, 1H), 8.19 (s, 1H), 7.80%

(d 1H), 7.70 (s, TH), 7.48(d, 1H), 7.37 (d, 1H), 7.18 (d, IH), JTS(d 2H),3 S{){s 3H) 3.45- 377(m BH), @
¥

} 2.94 (m, 1H), 1.97 (m. [H)./MS (ion spray) m/z 420 (M+H)+ 9 % pure by analytzcal HPLC
SN

Example laaaaam

N-{2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl]-4-( i-methyl-piperidin-4-y[}-benzamide. Using the product
from reference example aaab. "H NMR (DMSO): 5 9.55 (brs. 1H), 8.62 (d. 2H). 8.18 (d. 1H). 7.77 (4. 1}1), /K

5

s



5

10\ 1.92(m, 2H), 1.78 (dg, 2H)}MS(fon spray) m/z 468 (M +H)+.

13

25

({:H) 7.34 (d, 2H), 7.23 (d, iH), 3.84 (d, 2H), 3.67 (m "H) 3.04 (1, 2H), 2.71-2.89 {m, 3H), 2.84 (s, 3H),

WO 00/39087 PCT/US99/30623

P

'7.69 (s, 1H), 7.46 (d, 1H), 7.29 (0, 1H), 7.15 (d, 1H), 3.47-3..52 (m, 2H), 3.02-3.06 (m, 1H), 2.89-2.95 (m,
2H), 2.78-2.80 (m, 4H), 1.97-2.01 (m, 1H), 1,79-1.82 (m, 1H), 1.20-1.24 (m, 1H)/MS (ion spray) m/z 404 2 /)
(M+H)+.

Example lasaaan

N-[2-(3-Carbamimidoyl-{ H-indol-5-yl])-ethyl]-4-(1 —me[hanesulfonyi—pigglj din-4-yl)-benzamide. Using the
product from reference example Jaaac,f'H NMR (CD,0D)Y-d 8.06 (s, IH),7.76 (s, IH), 7.72 (d, 2H), 7.47

—n

r'.

3 e et = e A, 7 Lo

PAnn
e e —— o,

R ———

Example laaaaao

4-(2-Acetylamino- 1, 1-dimethyl-ethy|)-N-{2-(3-carbamimidoyl-1 H-indol-5-yh)-ethyi]-benzamide. Usmg the
product from reference example laaad 'H NMR (DMSO) & 1.24 (s, 6H); 1.77 (s, 3H); 2.96 (¢, ZH) 3.27(d, ] )/"’

T e

= 6Hz); 3.55 (m, 2H); 730 (&, T = 9Hz, 1H); 7.44 (d, I = 9Hz, 2H); 7.50 (d, ] = 9Hz, 1H); 7.65 (¢, 1El); 197 35
(m, 3H) 8.20 (4, T = 317, 1H); 8.52 (m, 2H); 870 (b, 1H0); 1228 (bs, 11 /WS (ion spray) m/z 420 (M-HY'.

T — T S e RO A ™ S AT g R T memp T v e e

Example iaaaaap

N-{2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl}-4-(2-methanesulfonylamine-1,1-dimethy!- e%?frlzam:de .
Using the product from reference example 106" H NMR (DMSO0) 8 1.28 (s, 611): 2.74 (s, 3H); 2.96 (¢, ] =
THz, 2H); 311 (d, § = THz, 2i4); 3.54 (m, 2H1); 6.85 (1, J = THz, 1), 7.18(, § = Hz, 1H); 7.48 (m, J
7.76 (m, 3H); 8.20(d, I = 3Hz, 1H); 8.54 (m, 2H); 870 (bs, 1H); 12.27(d, ) = 3Hz, IH)jMS (ion spray) m/z

4356 (M+H)" T
Example laaaaaq

Piperidine-4-carboxviic acid {2-{4-[2-(3-carbamimidoy!-1H-indol-5-y!}-ethylcarbamayl}-phenyl}-2-methyi-
propyl)-amide. Using the product from reference exaqlm!}{ NMR (DMSO) 6 1.24 (s, 6H); 1.68 (m, \\
4H); 2.42 (m, TH); 2.84 (m, 2H): 2.96 (m, 2H}; 3.28 (m, 4H); 3.54 {m, 2H); 3.90 (bs, 1H), 7.18 (d, } = 8z, /}

e

ey
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le); 7.44(d, ] = 8Hz, 2H); 7.50 (d, J = 8Hz, 1H); 7.76 (m, 4H); 8.22 (s, 1H); 8.58 (m, 2H); 8.71 (bs, 1H); &2
L-—‘-_f———._______ _ —_—
12.30 (bs, 1H)/MS (ion spray) m/z 489 (M+H)".

/ Example laaaaar

5

N-[2-(3-Carbamimidoyi-1H-indol-5-yl}-ethyl]-4-(1,1-dimethyl-2-ureido-ethyl)-benzamide, Using the
product from reference example 107a.l'H NMR (DMSQ) 8 1.23 (s, 6H); 2.96 (1, 2H); 3.23(d, I = 6Hz, 2H);

/73.55 (m, 2H); 4.19 (bs, 2H); 5.72 (t, 1H); 7.19 (d, J = 9Hz, 1H); 7.46 (m, 3H); 7.75 (m, 3H); 8.20 (d, ] = 3Hz
[ [H); 8.53 (m, 2H); 8.70 (bs, 1H); 12.26 (d, ] = 3Hz, IH,BMS_(i—o?épray) m/z 421 (M+HY".

. \
Y

10

Example laaaaas

N-{2- (3—Carbam1m:doyl 1H-indol-5-yl)-ethyi}-4-[2~(3-ethyl-ureido)-1,1-dimethyl-ethyl]-benzamide. Using

the product from reference example ]O’]b] H NMR (DMSO) 8 0.93 (t, J = THz, 3H); 1.22 (s, 6H); 2.96 (m}
15 /M(m 2H); 3.56 (m, 2H); 5.54 (bt, 1H); 5.78 (bs, 1H); 7.18 (d, J = 8Hz, 1H); 7.43 (d, J—8Hz ZH)’(

e b

7.72(d, J = 8Hz, 1H); 7.76 (m, 3H); 8.21 (bs, 1H); 8.51 (m, 2H); 870 (bs, 1H), 1227 G5, \H) MS (ion -

e et e e i i e B

spray) m/z 449 (M+H)".

Example laaaaat
20
. N-[2-(3-Carbamimidoyl-1 H-indol-5-yi}-ethyl}-4-(2-dimethylamino- 3 S 6- tetrahydro—pyrimidin-ﬂi—yl}\
benzamrde rUsing the product from reference example@]’l—] NMR (DMSO) 5 1.88 (m, 1H); 2.11 (m, "~

—————————

S
" 1H); 2.98 (m, 10H); 3.33 (m, TH): 3.57 (m, 2H1); 4.80 (bs, 1H); 7.18 (d, J = 9Hz, 1H); 7.42 (d, ] = 8Hz, 2H); Y
| 7.50(d, J = 8Hz, 1H); 7.86 (d, ] = 8Hz, 2H); 8.05 (s, 1H); 8.22 (d, J = 3Hz, 2H); 8.64 (bs, 2H); 8.71 (bs, 1H);f_,‘

‘ . ,_Mh-m— e e
25 12.31 (s, 1H)JMS (ion spray) m/z 432 (M+HY". B

Example laaaaau

N-{2-(3-Carbamimidoyl- [ H- mdo] 5- y])-ethy]] 4 (E aXy- p»’rrdm~4-yloxv) benzamide. Using the product -

30 from reference example laaaj. HNMR(CDC!;) 8 8.07 {5. TH); 7.74 (s, 1H); 7.64 (d, 2H); 7.46 (4, IH\\ j
\_7.22(dd, 2H); 6.79 (d, 2H); 3. 63 (1, 2H); 3.03 (1, 2H). ._ﬂ_,,,m/

T e e e S N S,

L

MS (ton spray) m/z 416 (M*H)*.
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Exampie laaaaav

N-[2-(3-Carbamimidoy}-1H-indol-5-y!)-ethyl}-4-( I-methy]-piperidin—4»yioxy)-benzamid_c. Using the
5  product from reference example 1aaak. 'H NMR (CD,0D): d 8.07 (s, 1H), 7.74-7.79 (m, 3H), 7.46 (d, IH)H \
;J 7.23 (dd, 1H), 6.99-7.09 (m, 2H), 3.59-3.67 (m, 2H), 3.34-3.45 (m, 2H), 3.12-3.23 (m IH) 3.04 (t, 2H) ”9J

e e = = L~

L, 3H), 2.38 (brd, 1H), 2.20-2.26 (m, 2H), 2.06-2.10 (m, 2H), 1.89 (brq, 1H), 'MS (ion spray) miz 420 Cy

\ oy g T - wr ;

(M+H)+. 94% pure by analyt:cal HPLC.

10 Example laaaaaw and 1aaaaax

N-[2-(3-Carbamimidoyi-1H-indol-5-yl)ethyI]-4-(1,2,3 6-tetrahvdropyndm 4-yl)-benzamide. Using the
product from reference example_é?}b__} 'H NMR (3060 MHZ DMSO- dé) d 12.27 (bs, 1H), 8.89 (bs, 2H), 8.70 "
(bs, 2ZH), 8.56 (t, 1H), 8.21 (bs, 2H), 8.20(d, J = 3 Hz, 1H), 7.84 (d, ] = 8 Hz, 2H), 7.72 (s, 1H), 7.57 (d, ] = §
15( Hz,2H),7.48(d, § =8 Hz, 1H), 7.18 (d, I = 8 Hz, 1H), 6.32 (bs, 1H), 3.78 (bs, 2H), 3.57-3.49 (m, 2H), 3.3 2
(obsc, 2H), 2.94 (1, J = 8 Hz, 2H), 2.69 (bm, 2H)j?w—s' (electrospray) miz 388 (M#H™, - = =7 ( 2

A solution of N-[2-(3-carbamimidoy- 1H-indol-5- -yhethyl}-4-(1,2,3,6-tetrahydropyridin-4-yl)-benzamide (5
mg,) in MeOH (2 mL) is purged with N, and 10% palladium on carbon (9 mg) added and the reaction again

purged with N,. The reaction is then purged with H, and is vigorously stirred 30 minutes. The reaction is

20 purged with N,, filtered through Celite, washed with MeOH and concentrated to prowde N -[2-(3-

Carbamimidoyl-1H-indol-5-yl)ethyl]-4-piperidin-4-yl-benzamide: "H NMR (300 MHz, DMSO~d6) d 12.31

_@;H), 8.72-8.84 (m, 7H), 8.21 (s, 1H), 7.79 (d, ] = 7 Hz, 2H), 7.72 (s, 1H), 7.47 (d, } = 8 Hz, 1H), 7.30 (d,
=7 Hz, 2H), 7.17 (d, = 8 Hz, 1H), 3.52 (m, 2H), 3.3 (obsc, 2H), 3.05-3.85 (m, 5H), 1.96-1.72 (m, 4H);

iJ
\_
MS (ion spray} m/z 390 (M+H"). S

25

Example laaaaay

4-(2-Amino-1, -dimethylethy}-N-(2-[3-carbamimidoylindol-5-yljethyibenzamide. To a solution of 4-(2-
[tert-Butoxycarbonylamino]- 1, I -dimethylethyl)-N-(2-] | -tert-butoxycarbonyi-3-tert-butoxycarbonyl-

30 carbamimidoyiindol-3-yijethyl)benzamide (0.092 g, 0.14 mmoi, refererce example laaal) in CH,Cl. (§ mL)
1s added distilled water (0.1 mL) and trifluoroacetic acid (2 ml). Afier stirring six hours, the reaction

mixture is concentrated and then placed under high vacuum to give a guantitative yield of the ithe compound
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as a white solid (m.p. 67-70°C). /' NMR (D,O): 8 1.29(6H, 5), 2.91 (2H, 1, J = 7 Hz), 3.12 (2H, 5), 3.53

o ——— e -

(2H,1,7=7Hz), 714 (IH, d, J = § H2), 736-7.46 (SH, m), 7.54 (1, 5), 7.93 (1H, 5). MS (FAB) miz 378

A SR :

t‘ (M+H) Ana} caled. for C,H,N;O=3C,HO,F,: C,46.7; H,4.2; N, 9.7. Found: C, 46.8; H, 4.5; N, 9.8

5  Using essentially the same procedure as used in Example 1aaaaay, except using the specified substrate, there

is prepared
Example laaaaaz

;.10 N-(2-[3-Carbamimidoylindol-5-yllethyi)}-4-(6-[2-dimethylaminocethoxy]pyridin-3-yl)benzamide.
Usmg the product from reference example laaam. Purified by HPLC (96 8% pure. by analytlcal HPLC)

Vm.p. 57-58°C. "HNMR (D,0): 6 2.77-2. 89 (8H, m), 3.39-3.54 (4H, m), 4.44 (2H, m), 6.86 (1H, d, §=9
Hz),7.09 (1H, d, J = 8 Hz), 7.35 (iH, d, 1 = 8 Hz), 7.40-7.49 (SH, m), 7.84 (1H, 5), 7.88 (1M, d, ] = 9 Hz) PR

| 8.16 (1H, s)JMS (ion Spray) m/z 471 (M+H) )
15
Example l2aaaaaa
N-(2-[3-Carbamimidoylindol-5-yl]ethy!)-4-pyrid-4-ylbenzamide. Using the product from reference examp]e
laaan. rmp 113-116°C. 'HNMR (D,0). 82.19 (2H,t,J =6 Hz), 3.56 (2H, 1,1 =6 Hz), 7.16 (1H,d, J = 8\1

Hz) 7.42 (1H, d, ] = 8 Hz), 7.54 (1H, s), 762(7H d, =8 Hz), 7.79 (2H, d, ] = 8 Hz), 7.92 (1H, s), 819J %

e e A 4 e e e e = it ek P S Atk T A B

(ZH m), 8.67 (2H, br, m). {MS (ion Spray) m/z 384 (M+H)". Anal. calcd. for CJHw,N 0 (C-HO-F ),{H,O) o
. C,47.4;H,3.4:N,9.5. Found: C,47.2;H,3.7; N, 9.8.

Example 1a4434ab

25 ‘N—(Z-[3—Carbamimidoy}indoi-S—yl]ethyl)-4-(4—carbamoyl—phenyl)-benzamide. Using the product from

reference example laaao. MS m/z 426 (M+H).

Example laaaaaac

30  N-(2-[3-Carbamimidoylindol-5-yl]ethy|)-4-(4-methoxy-phenyl)-benzamide. Using the product from
reference exampie laaap. MS m/z 413 (M+H).
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Example laaaaaad

N-(2-[3-Carbamimidoylindol-5-vl]ethyl)-(5-methoxy-indol-2-y!)-carboxamide. Using the preduct from
reference example lazaq. MS m/z 375 (M+H).

Example ]aaaaaae
N-(2-{3-Carbamimidoylindol-5-yllethyl)-(6-chloro-benzothiophen-2-yl)-carboxamide. Using the product
from reference example 1aaar. MS m/z 397 (M+H),

Example laaaaaaf L

N-(2-[3-Carbamimidoylindol-5-yl]ethyl}-4-(4-benzyloxy-phenyl)-benzamide. Using the product from

reference example laaas. MS m/z 413 (M+H).

Example laaaaaag

N-(2-[3-Carbamimidoylindol-5-yl)ethyl)-4-chloro-benzamide. Using the product from reference example

lasat. MS m/z 341/ 343 (M+H, CI pattern).

Exampie taaaaaah

N-(2-[3-Carbamimidoylindol-5-yl)ethyl)-d-(methylsulphonyl)-benzamide. Using the product from reference
example laaau. MS m/z 385 (M+H).

Exampie 1aaagaal

N-(2-[3-Carbamimidoylindol-5-yl]ethy})-4-(amino-sulphony!)-benzamide. Using the product from reference

exampie laaav. MS m/z 386 (M+H).

xample laaaaaaj



15

20

25

30

WQ 00/39087 PCTUS99/30623

87

4-(3-Aminoprop- I-ynyl)-N-[2-(3-carbamimidoy!- 1 H-indol-5- -yl)-ethyl]- bcnzamlde Using the product from
reference example 64d' 'H NMR (300 MHz, C0;0D) d 8.09 (s, 1H) 7.78 (d, § =8 Hz, 3H), 7.56 (d, ] = 8 Hz,
2H), 7.48 (d, J = 8 Hz, TH), 7.24 (d, ] = 7 Hz, 1H), 4.06 (s, 2H), 3.67 (t, ] = 8 Hz, 2H), 3.05 (t, ] = 8 Hz, 2H)/z \

A

MS (ion spray) m/z 360 (M+H"). \_t/

M

Example laaaaaak

5-{4-[2-(3-Carbamimidoyl- 1 H-indol-5-yl)ethylcarbamoyi]phenyl }-2-oxo0-2H-pyridin- 1 -yl)acetic acid.
Stirred a solution of (5-{4-[2-(3-Carbamimidoyl-1H-indol-5-yljethyicarbamoyl]phenyl}-2-oxo-2H-pyridin-
I-yiacetamide (0.507g, 1.11 mmoles Example laaaaac) in 5M HCI (40 mL) and and methanol {20 mL) at
50°C for 42 hours. The reaction mixture was concentrated and taken up in 9:1 H,O: AcCN (30 mL). The
solid impurities were filtered off, and the efﬂuent was punﬁed on an HPLC to glve 3.60 mg of the title
comwmp >250°C 'H NMR (CD,OD): & 3.07(t, 2H, I= 6Hz) 3.68 (m 2H) 4.82 (m,
2H), 6.68 (d, 1H, 9Hz), 7.26 (d, 1H, J = 9Hz), 7.50 (d, 1H, }=9Hz), 7.63 (d, 2H, J=8Hz), 7.78 (s, 1H), 7.83
(d, 2H, J=8Hz), 7.97 (d 1H J 9Hz) 8 07 (m 2H) 8.65 (m, IH)LMS (ion spray) miz 458 (MTH)" >90% @

pure by a.naiyucal HPLC

Exampie 2

Using essentially the same procedure used to prepare example 1a except using the product from referenee
example 67¢ there is prepared 3- Carbamxmsdoyl 5-{2-[4- (6—oxo—l 6~d1hydro pyndm 3- yl) benzoylammo}-
propyl} mdole 'H NMR(?OO MHz DMSO- ds)d 12.24 (bs ]H) 868 (bs, 2H), 8. 49 (bs I—l) 83314, TED )

“Fiz. TH), 8.07 (d, J = 3 Hz, 1H), 7.88 (dd, 1 = 10, 3 Hz, 1H), 7.83-7.81 (m, 3H), 7.72 (s, IH), 7.63 (d, J = 8
* Hz,2H),7.45(d, ] = 8 Hz, IH), 7.19(d, ] = 8 Hz, 1H), 6.44 (d, ) = 9 Hz, 1H)}, 4.34-4.25 (m, 1H), 3.00 (dd, J /
& 13,7 Hz, 1H), 2.81 (dd, )= 13,7 Hz, 1H), 1.15(d, ] =7 Hz, 3H);{MS (ion spray) miz 414 (M¥H"). (i ;,}3

Reference Example la

N-(2-[3-Cyano-5-indolyljethyl)-4-pyridin-3-yIbenzamide.

To a suspension of 4-pyrid-3-ylbenzoic acid (0.430 g, 2.16 mmol, reference example 11b) and
ditsopropylethyiamine (DIEA){0.42 mL, 2.4 mmol)y in CH,CIl. (10 mL) is added O-Benzotriazo!-1yl-
NUNN* N -tetramethyluronium tetrafluoro-borate (TBTU) (0.706 g, 2.20 mmol). After 30 minutes, 3-

cyang-5-(2-aminoethyilindole (0.4 g, 2.16 mmol, reference example 2) and DIEA (0.42 mL. 2.4 mmol) are
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added, followed fifteen minutes later by another portion of DIEA (0.42 mL) in CH.C!, (S mL) After stirring
overnight the solution s concentrated, and the resuiting residue chromatographed (10:1 CH,Cl.: MeOH) to

provide the product with some DIEA contamination. This crude product is used without further purification.

MS (ion spray) m/z 367 (M+H)".

The following compounds are prepared using essentially the same procedure described in reference example

la except using the specified acid:

Reference Example 1b .

it

N-(2-[3-Cyano-5-indolyljethyl)}-4-pyrimid-5-yi-benzamide. Using the product from reference example 11c¢.
Used without further purification. MS (ion spray) m/z 368 (M+H)".

Reference Example 1c

5-(Pyridin-2-yl)-thiophene-2-carboxylic acid 2-(3-cyano-5-indolyl)ethylamide. Used without further
purification. MS (FAB)m/z 373 (M+H)".

Reference Example 1d

N-(2-{3-Cyanoindol-5-yl]ethyl}- 6-morpholin-4-ylnicotinamide. Using the product from reference exam}:ie
24a. Used 4:1 methylene chloride: DMF as solvent. Used without further purification. MS {ion spray) m/z .
376 (M+HY'.

Reference Example le

N-(2-[3-Cyanoindol-5-vllethyl}-6-chjoronicotinamide. Using commercially available 6-chloronicotinic acid.

Used without further purification. MS (E1) m/z 324, 326 (M[¥CI, "CI]y".

Reference Example 1f

N-(2-[3-Cyanoindol-5-yl]ethvl}- 6-imidazol-1-yl-nicotinamide. Using commercially availabie 6-imidazol-1-

yl-nicotinic acid. Used withour further purtfication. MS (ion spray) m/z 357 (M+H)
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Reference Example ig

N-(2-{3-Cyanoindol-5-yl]ethyl)- 4-imidazol-1-yl-benzamide. Used without further purification. MS (ion
spray) m/z 357 (M+H)".

Reference Example 1h

N-(2-[3-Cyanoindol-5-yi)ethy!)- 4-(3H-imidazoi-4-yl)benzamide. Using the product from reference
example 35b. Used without further purification. MS (ion spray) m/z 336 (M+H)"

Reference Example 1i

N-(2-[3-Cyanoindol-5-ylethyl}- 4-(1,2,4)thiadiazol-5-yibenzamide. Using the product from reference
example 35a. Used without further purification. MS (ion spray) m/z 374 (M+H)".

Reference Example 1j

N-{2-(3-Cyano-1H-indol-5-y})-ethyi}-4-{ 1 -carbamoyi-1-methyl-ethy!- benzamlde Usmc the product from

reference exampledZJfS_e_z‘J 'HNMR (CDCIl, / CD,0D}d 1.58 (s, 6H), 3.05(t, J= 7Hz 2H), 3.67(q, } = 7Hz,

(ion spray) m/z 375 (M+H)
Reference Example tk

N-[2-(3-Cyano- | H-indol-5-y1)-ethyl]-4-(1-[N-(2- methoxcyethyl)} carbamoyl I-methyi-ethyl-benzamide,

Using the product from reference example 25b. . FH NMR (CDCI, / CD,0OD)d 1.58 (s, 6H). 3.05(1, ] = 7}\

e e ———— __‘_-—_h____'r‘_'____
2H), 3.28 (s, 3H), 3.37 (m, 4H), 370(q,]—7Hz IH) 6_)(bt TH), 7.20(d. J = 10Hz, 1H), 7.4} (m, 343,

7.57¢s, 1H), 7.57 (bt. } = 7Hz, 1H). 7.74 (m,zH)_;Ms (ion spray) m/z 433 (M+H),
——— >

!~

e
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Reference Example 11

N-[2-(3-Cyano-1H-indol-3-y1)- ethyi] 4-(t-butyl)-benzamide. Usmg commerc:allv available 4-(1-butyl})-

L e —_—

'HNMR (CDCL) d 1.30 (s, 9H), 3.04 (1, J = 7THz, 2H ), 3.76 (q. J = THz. 2H), 6,32 (bt, J =

benzoic acid.

®

5 {7Hz, 1H), 7.11 (dd, J =9, IHz, 1H), 7.27 (d, ] = 9Hz, 1H), 7.42 (m, 2H), 7.65 (m, 4H), 9.9 (bs, 1H)JMS (ion
spray) m/z 346 {M-+H).
Reference Example lm
10 N-[2-(3-Cyano-1H-indol-5-y1)- ethyl} 4 (pyndazm 4-yl)-benzamide. Using the product from reference

example 11¢.\'H NMR (DMSO) d 2.98 (t, ] = 7Hz, 2H), 3.59 (q, J = 7Hz, 2H), 7.20 (d, ] = 8Hz TH_)m
(m, 2H), 8.05 (m, $H), 8.23 (s, 1H), 8.74 (bt, J = THz, 1H), 9.31 (d, | = 5Hz, 1H), 9.7 (bs, | f{}rms (ion
spray) m/z 368 (M+H)

15 Reference Example In

N-[2-(3-Cyano- 1 H-indol-5- yi} ethyl]-4-(2-methoxy-pyridin- 5-yh)- "-methyl benzamlde Using the product

from reference example 33a ]‘H NMR (DMSO)d 2.30 (s, 3H). 2.96 (t, ] = 7THz, 2H), 3.52 (g, ] = THz, 2H),\‘
VA

3.90 (s, 3H), 6.91 (d, ] = 8Hz, 1H), 7.206 (d, } = 8Hz, 1H), 7.32(d, } = 8Hz, 1H), 7.50 (m, 4H), 8.0} (_d_q,jj__
20 \8,3Hz IH), 821(d,J=3Hz 1H),833(t,1=7Hz 1H),849(d,} =3 Hz,Won spray) m/z 411
{(M+H).

Reference Example lo

25 3’.4’-Dimethoxybiphenyi-d4-carboxy!lic acid (2-[3-cyanoindol-S-yljethyamide. Using the product from

reference example 33b. Used without further purification. MS (ion spray) m/z 426 (M+H)".

Reference Example 1p

30 N-(2-[3-Cyano-1H-indol-5-yljethy!)-4-(6-methoxypyrid-3-yl)benzamide. Using the product from reference
example 33¢c. Used without further purification. MS (FAB) miz 397 (M+H)".

67
(.

/
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Reference Example 1q

N-(2-{3-Cyano-1H-indol-3-yl)ethyl)-4-(1-oxy-pyrid-4-yl)benzamide. Using the product from reference
example 17a. Used without further purification. MS (ion spray) m/z 383 (M+H})'.

Reference Example Ir

N-[2-(3-Cyano-1H-indol- S-y[) -ethyl]-4-(7H- pyrrolo[2.3-d]pyrimidin-6- yl) benzamldq Using the product
from reference exampie 424, "H NMR (DMSO) & 2.99 (bt, 2H), 3.56 (m, 2H), 7.20 (m, 2H), 7.50 (m, 2
® e
10 794(d J = 8Hz, 2H), 8.06 (d, J = 8Hz, 2H), 8.21 (5, 1H), 8.65 (bt, 1H), 8.78 (s, 1H), 9.02 (bs, 1H), 12.13

(bs, 1H), 12.71 (bs, 1H)AMS (ion spray) m/z 407 (M+H)".

H),

NS

Reference Example Is

15 N-[2-(3-cyano-1H-indol-5- -y ) ethy]] 4- (lH pyrrolo[3,2-c]pyridin- 2-yi)-benzamtde Using the product from

reference example 42b K ‘H NMR (DMSO) 6 2.99 (bt, 2H), 3.55 (m, 2H), 7.22 (d, J = 8Hz, 1H), 7.30 (s 1H);
— )

7.52(m, 3H), 7.95 (d, } = 9Hz, 2H), 8.02 (d, ] = 9Hz, 2H), 8.21 (d, ] = 3Hz, 1H), 8.26 (d, J = 6Hz, 1H), 8.66

(bt, 1H), 8.98 (s, 1H), 12.13 (s, 1H), 12.49 (bs, 1H). MS (ion spray) m/z 406 (M+H)".

20  Reference Example [t

N-[2-(3-cyano-1H-indol-5-yl)~ethyl]-4-furo[3.2-c]pyridin-2-yl-benzamide. Using the product from reference
w 'H NMR (DMSO) & 3.99 (bt, 2H), 3.57 (m, 2H), 7.19 (d, J = 8Hz, 1H), 7.49 (m, 2H), 7.74 (m>
2H), 7.98 (d, ] = 8Hz, 2H), 8.06 (d, ] = 8Hz, 2H), 8.20(d, ) = 3z, 1H), 8.5 (¢, J = 5Hz, 1H), 8.71 (bt rH))@
25 KO(S 1H), 12.10 (bs, 1H). MS(lon spra))m/z407(M+H) T T

——_—

Reference Example lu

N-[2-(53-cyano-] H-indo]—5-y1)—ethvl}~3—chl0ro-4-(6—methoxy—pvrid'rn—}-vl)-benzamidc _Using the product

30 from reference example 33d. J 'HNMR (DMSO) 6 2.98 (bt, 2H), 3.56 (m, 2H), 3.91 (s, 3H), 6.94 (d, | = ““-\\ "Z;
SRt H

/OHz, 1H), 7.18 (d, ] = 8Hz, 1H). 7.48 (d, J = 98z, 2H), 7.55 (d. ) = 8Hz. 1), 7.86 (d, J = OHz, 2H). 7.99 O
JH) 82005, 11827 (5. TH), B.74 (b, 1H). 12,12 (bs. Jffn}:MS (ion sprav) m/z 431 (M+H)" '
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Reference Example 1w

-carbamic acid tert-butyl ester.

, 2H},

(3-{4-[2-(3-cyano-1H-indol-5-yl}-ethylcarbamoyl]-phenyl}-3-methyl-butyl
Using the product from reference example 25d.{H NMR (DMS0) & 1.27 (s, 6H), 1.33 (s, 9H), 1.74 (m
2.65(m, 2H), 2.95 (1, ) = 7THz, 2H), 3.51 (q, J = 7Hz, 2H), 6.67 (bt, 1H), 7.18 (d, J = 8Hz, 1H), 7.42(d, ] =
8Hz, 2H), 7.46 (s, 1H), 7.50 (s, 1H), 7.76 (d, J = 8Hz, 2H), 8.20 (d, ] =3Hz, 1H), 8.50 (bt, 1H), 12.12 (s
TH). MS {ion spray) m/z 475 (M+H)Y"

Reference Example 1x . .

N-[2-(3-Carbamimidoyl-1H-indol-5-y])-ethyl]-2- (4-chlor0—phenyl) acelamlde Usmo commerc&alh

available 2-(4-chloro-phenyl) acetic acid. {'H NMR (CD,0D)} & 2.90 (1, } = THz, 2H), 3.40 (s, 2H). 3.48(q, ]
= 7Hz, 2H), 7.10 (m, 3H), 7.20 (m, 2H), 7.40 (d, ) = 8Hz, 1H), 7.45 (s, 1H), 7.91 (s, [H).}(MS (ion spray) tf o

m/z 338 / 340 (M+H, CI pattern).
Reference Example 1y

5-chloro-thiophene-2-carboxylic acid {2-(3- cyano»]H indol-5-y!)-ethyl]-amide. Using commercially

available S-chloro-thiophene-2-carboxyiic acid. 'H NMR (DMS0) 8 2.93(t, ] = 7THz, 2H), 3.48 (9. } = THz, )

20 (2H), 7.16 (m. 2H), 7.50 (m, 2H), 7.61 (d. J = 4Hz, 1H), 8.20 (d, J = 3Hz, 1H), 8.7 (bt, ] = 7Hz, 1H). 12.14 L

25

30

(bs, IH)F’S {ion spray) m/z 330/ 332 (M+H, Cl pa patierny. T eme—l L L .-

Reference Example 1z

N-(2-[3-Cyanoindol-5-yllethy])-6-(2-hydroxyethylamino)nicotinamide. Using the product from reference

example 24c MS (ion spray) m/z 330 (M+H) .
Reference Example laa
N-{2-[3-Cvanoindol-5-yl]ethy)-6-(1, 2, 4)-triazol-1-yInicotinamide. Using commercially available 6-(1. 2.

4)-triazol- [-yInicotinic acid. MS (ion spray) m/z 338 (M+H}'.

Reference Example lab
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N-(2-[3-Cyano-indol-5-ylJethyl)-6-pyrrol-1-ylnicotinamide. Using commercially available 6-(pyrrol-i-yl}-
nicotinic acid. MS (ion spray) m/z 356 (M+H)",

5  Reference Example 1ac

N-(2-[3-Cyanoindol-5-yl]ethy})-6-pyrazol-1-ylnicotinamide). Using commercially available 6-pyrazol-1-
yinicotinic acid. MS (ion spray) m/z 357 (M+H)".

10 Reference Example iae

N-[2-(3-cyano-1H-indol-5-yl)-ethyl]-3-chloro-benzamide. Using commercially available 3- chloro—benzoic

acid. "H NMR (DMS0) § 2.98 (1, } = THz, 2H), 3.53 {q, ] = THz, ZH), 7.18(d, J = 8Hz, 1H), 7.50 (m, 3H) ‘; 3
r 7,'/

LGO (m, 1H),7.79 (4, ) = 8Hz, 1H), 7.82 (s, 1H), 8.20 (d, J = ZHz, IH), 8.70 (bt, J = THz, 1H)\Ms (EDm/z

"

15 323/325 (M+,Cl pattem)
Reference Example laf

N-{2-(3-Cyano-1H-indol-5-yl}-ethy!}-2-(3-chloro-pheny!)-acetamide. Using commercially available 2-(3-
20 chloro-phenyl) acetic acid, '"H NMR (CD,0D) & 2.90 (1, J = 7Hz, 2H), 3.42 (s, 2H), 3. 48-(q‘ J=7Hz, -"H-)\‘/7\‘
. 7.10 (m, 2H), 7.21 (m 3H), 7.40 (d, J = 8Hz, 1H), 7.45 (s, [H), 7.91 (s, IH) 8.11 (bs TH}. MS (ion spray) ‘-
W 3m_(;l pattern). : .

Reference Example lag

4-(2-t-Butyloxycarbonylamino-methyl)-pyridin-4-y1)-N-[ 2-(3-¢yano- 1 H-indol-5-y1)-ethyl|-benzamide,
Using the product from reference e\ample 33e. 'H NMR (DMSO) 5 1.38 (s, 9H), 2.96'(t, J = THz, 7H) 3.

{g,)=T7Hz 2H), 4.27(d, I = 6Haz, "H}, 7.16(d, J=8Hz, 1H), 7.45(m, 3H}, 7.59 (m, 211), 7.80 (d J- 8Hz / IS
2H), 7.94 (4. J = 8Hz, 2H), 8.17(d, J = 3Hz, IH), 8.55 (d, ] = 5Hz, H), 8.65 (1, ] = 7Hz, 1H)/ MS {(ion .

,,l

30  spray) m/z 496 (M+-H}.
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Reference Example 1ah

4-{4-[2-(3-Cyano-1H-indol-5-yi)- ethylcarbamoy] -pyridine-2-carboylic acid amide. Using the product from

e e e s et i

reference example 33f. '"H NMR (DMSQ) 8 3.0(t, | = 7Hz, 2H), 3. 57(q, J=7Hz 2H), 7.19(d, ] = 8Hz, I1H),
50, J:SHz TH), 7.51 (s, 1H), 7.75 (bs, TH), 8.0 (m, SH), 8.2 (bs, 2H), B35 (s, 1H), 8.73 (m, 2H)[MS  ©
LS R, BEm, o, 8.2 B, 8. 822

b

(ion spray) m/z 410 (M+H).

Reference Example lai

10 N-[2-(3-Cyano-1 H-indoLS-yi)-ethyl—]_-4—(2—dimethy]arpinpmg:th)gJ_—_pyrjd@n_—%yl)benzamr'de). Using the

product from reference example 33g.]'H NMR (CD,0D) & 2.63 (s, 6H), 3.06 (t, J = 7Hz, 2H), 3.67 (i,"J'="‘\
O

7Hz, 2H}), 4.08 (s, 2H), 7.24 (d, 1 = 8Hz, 1H), 7.45 (d, ] = 8Hz, 1H), 7.55 (s, I1H), 7.70(d, ] = SHz, IH) 7.81

(s, 1H), 7.84 (d, J = 8Hz, 2H), 7.91 (d, J = 8Hz, 2H), 8.64 (d. ] = SHz, my’ S (ion spray) m/z 424 (M+H),

15  Reference Example lak

N-[2-(3-cyano-1H-indo}-5-yi)-ethyl]-4-(6-methoxy-pyridazin-3-yl)-benzamide. Using the product from
reference exampie | lf J H NMR (DMS0) &8 3.00 (1, J = THz, 2H), 3.57 (m, 2H), 4.10 (s, 3H), 7 20 (d J—— 7 ~
( 8Hz, 1H), 7.36 (d, I = 9Hz, 1H), 7.48 (d, } = 8Hz, IH) 7.52 (s, 1H),7.96 (d, J = 9Hz, 2H), 8.2¢ (m, 4H); - f 3 |
20 “8.68 68 (bt, IH) 12.10 (bs IH) %/18 (1on spray) m/z 398 (M+H)".

Reference Example lal

N-[2-(3-cyano- 1 H-indol-5-y1)-ethyl]-4-[ 1-(2- dimeth}Jamino ethyl) 6-0x0-1,6- dihydro pyridazin-3- yl]
25 benzam@f_‘ﬁpsmg the product from reference example 61a."H NMR (DMSO) §2.49 (s, 6H}, 2. 9% {bt, 2H), ™,

/306 (m, 2H), 3.55 {m, 2H), 4.37 (bL. 2H), 7.10 (4. ] = 10Hz, 1H), 7.18 (d, ] = 8Hz, 1H), 7.48 {d, ] = 8Hz, }
1H), 7.51 (s, 1H), 7.94 (d, J*9Hz 2H), 8.00 (d, J = 9Hz, 2H), 8.12 (¢, ] = 10Hz, 1H), 8.20 (d. J = 2Hz, 1H), -

e’%\

8.68 {(bt, TH), 12,12 (s, 1H), U\{S (10n spray) m/z 455 {M+H)

30 Reference Example 1am
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N-{2-(3-cyano-1H-indol-5-y1)-ethyl}-4-[ 1 —(3—dimethylamino-prop}_f}_)-ﬁ-pxo—] EQTdiV}]}{drq-_gy_ridaZin-3 ~yi}-

be;xzamid_e_. Using the product from reference exarppﬁlgﬁ Eﬂﬂ']—{ NMR (DMS(O) 6 2.05 (m, 2Hj;5f51 (s, 6H),
/’3’79 (bt, 2H), 2.98 (bt, 2H), 3.56 (m, 2H), 4.21 (bt, 2H), 7.10 (d, I = 10Hz, 1), 7.19 (d, ] = 8Hz, 1H), 7.49

(m 2H), 7.94 (d, ] = 8Hz, 2H), 8.00 (d J=8Hz, 2H), 8. l4(d J= EOHZ 1H), 8.22 (d, ] = 3Hz, 1H), 8.68 (m,
1H), 12.12 (bs, 1H)QMS (ion spray) m/z 469 (M+H)".  ~ S

Reference Example ian

. N-{2-(3-Cyano-1H-indol-5-yl)-ethyl]-4-[2-(2-dimethylamino-ethylamino)-pyrimidin-4-yl]-benzamide.
e i Usmg the product from reference example 83 PH NMR (DMSO0) 8 2.20 (s, 6H), 2.95 (1, J = 7THz, 2H), 3.31
- _—___*_—-—-‘__

(m, 2H), 3.44 (bm, 2H), 3.51 (bm, 2H), 7.07.(t, J = 7Hz, 1H), 7.18 (m, 2H), 7.45 (d, J = 8Hz, 1H), 7.50 (s, }\;
1H), 7.90 (d, J = 8Hz, 2H), 8. I'f(d J"SHZ,”H) 8. 18(5 1H), 837(d 3= 6Hz, 1H), 8.67 (1, J = THz, 1H). )

MS (ion spray) vz 454 (M+H)., e

i5  Reference Example lao

N-[2-(3-Cyano -1H-indol-5-yl)-ethyl]-4-[2-methoxy-pyrimidin-4-yl}-benzamide. Using the product from
reference example 17b.; 'H NMR (DMS0) 8 2.96 (1, J = THz, 2H), 3.54 (q. J = THz, 2H), 4.0 (s, 3H), 7.17(d,
/"] = 8Hz, 1H), 7.46 (m, 2H), 7.78 (d, J = SHz, 1H), 7.95 (d, J = 8Hz, 2H), 8.18 (¢, ] = 3Hz. 1H). 8.26 (d.1 > /o
20 ° 8Hz, H), 8.70(d, J = SHz, 1H), 8.75 (¢, } = 7Hz, lH) MS (ion spray) m/z 398 (M+H). ' A

‘-._ .
e -

Reference Example lap

N-(2-[3-Cyanoindol-5-yl]ethy})-4-(1-[2-dimethylaminoethy[)-6-oxo- } 6-dihvdropyridin-3- yl)benzamlde
25 Usmg the product from reference example 17¢ '"H NMR (1:1 CD,0D: CDCl;): 5 2.46 (6H, s), 2.86 (2H, m} \\

et X
/308(71—1 m), 3.70 (2H, m), .23 {(2H, m), 6.70 (1H, d, ] = 9 Hz), 774(]H,d,J~8H2) 749(1H d,J=9 -_//((,w

Hz), 7.54-7.61 (3H, m), 7.79-7.92 (4H, m), 7.92 (1H, s) ré {ion spray) m/:f. 454 (M+H)’

Reference Example iag

30
N-(2-[3-Cyanoindel-5-ylethy)-4-( 1 -carbamoylmethyl-6-oxo-1.6-dinvdropyridin-3-yi)benzamide. Using the

product from reference exampie 17d. MS (ion sprav) miz 449 (M=H)'
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\ =2 Hz), 7.85 (1H, dd, J = 9, 2 Hz), 8.09 (2H, d, J —SHz) S Gion spray) m/z 301 (M+H)".”
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Reference Example lar

4-(3-Amino-[1,2,4]triazin-6-y1)-N-[2-(3-cyano- I H-indol-5-yl)-ethyl]-benzamide. Using the appropriate
T —

et

product from reference example 86a,'H NMR (DMSO-d,) d 2 98 (2H L J=6Hz), 3.56 (2H, m), 7.15-7.55
SH), 7.90-8.35 {6H), 8.75 (IH t,J =15 Hz), 9.28 (iH s) MS m/z (ion Spray) 384 (M + H)'. (_D

Reference Example las

e

4-(3-Amino-[1,2,4]triazin-5-y1)-N-[2-(3-cyano-1H-indol-5-yl)-ethyl}-benzamide. Using the appropriatc

T

product from reference example 86a.

Reference Example Iat

N-]2-(3-Cyano-1H-indol-5-y1)-ethyt]- 4-(3-ox0-2,3-dihydro-]1,2 4]triazin-6-yl)-benzamide. Using the
product from reference example 86b: MS, m/z (ion spray) 403 [(M+18)+H]".

Reference Example lau

N-[2-(3-Cyano-1H-indol-3yDethyl]-4-(5-0x0-4,5-dihydro-[ 1,2,4]oxadiazol-3-yl)-benzamide. Using the
product from reference example 86c. MS, m/z (ion spray) 374 [(M+H]". .

Reference Example lav

Ethyl 4-(1-carbamaylmethyl-6-oxo-1,6-dihydropyridin-3-yl)benzoate. Using the product from reference
example 67a as the acid component and ammonia as the amine. 'H NMR (1:2 CD,0D: CDCL,): & 1.43 (3H, \\
—- __M i
J—7Hz} 4.4 ('JH q.3 = THZ), §72(2H, s, 6.72 (1H, d, 1= 9 Hz). 7.58 (2H, d, ] = 8 Hz), 7.82 (1H, d, J /(f

-_ﬂqﬂ_——m‘_*————______ o -.—(7”_—'—/
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Reference Example law

N-{2-(3-Cyano- | H-indol-5-yl}-ethy l}-4—[2—(morpho[in—_4y l-ethylamino)-pyrimidin-4_—y1]~benza1_mide. Using
5  the product from re_fgrence example 92a.l'H NMR (DMSQ): & 2.46 (bm, 6H),2.99 (t, ] = THz, ZH), 3427

— e /

{t, } =5Hz, IH). MS (1on spray) mfz 496 (M+H) e

Reference Example lax

N-[2-(3-Cyano-1H-indol-5-yI)-ethyl]-4-[2-(3- dlmethylammo propylamino)-pyrimidin-4-yl}-benzamide.

\

Using the product from reference example 92b. 'H NMR (CD,0Dy: 5 1.90 (m, 2H), 2.59 (1, 3= 7Hz, 2H), \
3.05 (1, 1 =7Hz 2H), 3.50 (1, I = THz, 2H), 3.66 (1, ] = THz, 2H), 7.13(d, 1 = 5Hz, 1H), 7.23 (d, ] = 8Hz,

-
LH), 7.45 (d, ] = 8Hz, 1H), 7.56 (s, IH), 7.86 (d, ] = 8Hz, 2H), 7.90 (s, tH), 8.16 (d, J = 8Hz,2H), 8.30(d,J / -

15 =S5Hz, 1H).!MS (ion spray) m/z 468 (M+H)".

s

Reference Example lay

N-[2-(3-Cyano -1H-indol-5-yl}-ethyl}-4-[2-([2- dimethylamino ethyl]-methyl-amino)-pyrimidin-4-yl}- -~

20  benzamide. Using the product from reference example 92¢. ""H NMR (CDCly): 8 2.35(5,6H),2.60(t,)=
THz, 2H), 3.05 (1, § = THz, 2H), 3.23 (s, 3H), 3.77 (g, } = THz, 2H), 3.85 (1, ) = 7Hz, 2H), 6.25 (b1, | = THz, 5
1H), 6.90 (d, J = 5Hz, 1H), 7.17 (bd, ] = 8Hz, 1H), 7.36 (bd, } = 8z, 1H), 7.61 (bs, 1H), 7.67 (bs, 1H), 7.75
L (d,]=8Hz, 2H), 8.04 (d, ] = 8Hz, 2H), 8.35 (d, I = SHz, 1H), 9.3 (bs, 1H)MS (ion spray) m/z 468 (M+H)"

o

25  Reference Example laz

N-[2-(3-Cyano -1H-indol-5-yI)-ethyl]-4-[2-chloro-pyrimidin-4-yll-benzamide. Using the product from

reference example |1g. The crude reaction product was filtered and washed with water dried under vacuum

and u_sg_drwithogtf_qgh_er_pM 'H NMR (CDCl,): §2.99 (1. J=7Hz 2H} 3.55(q. = 7THz, 2H), 7.18 °
30 /(&.J=8Hz 1H), 7.5 (m, 2H), 8.01 (d, J = 8Hz. ”H} 8”7(m 4H) 8'77(t J=7Hz, 1H}, 8.87 (d. JMSHL "j{z

;.\m) 121 (bs, lH)(MS (ion spray) m/z 402 (M+H)"



10

15

20

25

WO 00/39087 PCT/IS99/30623

98

Reference Example laaa

N-[2-(3-Cyano-1 H-indol-5-yl}-ethylj-4-(2-oxo-hexahydro-pyrimidin-5-yi)-benzamide. Using the product
from reference example 17f. MS (ion spray) m/z 388 (M+H)".

Reference Example 1aab

N-[2-(3-Cyano-1H-indal-5-yl)-ethyl}-4-(1,3-dimethyl-2-ox0-hexahydro-pyrimidin-5-yl)-benzamide. Using
the product from reference example 17g. MS (ion spray) m/z 416 {(M+H)".

Reference Example laac

Biphenyl-3,4'-dicarboxylic ac1d4 -{[2-(3-cyano-1H-indol-5- yi) ethy] amide} 3-methyl ester. Usmg the

product from reference example 11i. 'H NMR (DMSO) 5 2. 96 (1, J = THz, 2H), 3.54 (q, J=THz, 2H), 3.88

———

(s, 3H), 7.16(d, ] = 8Hz, 1H), 7.46 (m, 2H), 7.64 (1, ] = 8Hz, 1H), 7.78 (d, J—SHZ 2H), 7.9-8.01 {m, 4H)
. 8 19(d J=1Hz, 1H}, 8.2 (s, LH), 8.64 (bt, I = 7THz, 1H}.{MS (ion spray) mv/z 424 (M+W_ :

Reference Example 1aad

Biphenyi-2,4'-dicarboxylic acid 4'-{{2-(3-cyano-1H-indol-5-y1)-ethyl]-amide} 2-methyl ester. Using Lhc
product from reference example 11j.'H NMR (DMSO): § 2.97 (t, ] = THz, 2H), 3.55 {q.J = 7Hz, ’?H) 3. 60
(s, 3H), 720(d J=8Hz, 1H), 7.36 (d, } = 8Hz, 2H), 7.50 (m, 4H), 7.66 (1, } = 8Hz, 1H), 7.80(d, ] = 8Hz,

1B), 7.85(d, ] = 8Hz, 2H), 8.20 (d, ] = 1Hz, 1H), 8.65 (bt, ] = 7Hz, JH)Q\'AS(mn spray) m/z 434 (M+H)'.

Reference Example laae

3'-(2-Dimethytaminoethoxy)biphenyl-4-carboxylic acid [2-(3-cyano-1H-indol-5-yi)-ethyi]amide. Using the

product from reference example 101a. MS (ion spray) m/z 453 (M+H)".

/)

.
J{:

-
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Reference Example 1aaf

N-{2-(3-Cyano-1H-indol-5-y})ethyl}-4-( 1 -oxypyridin-2-yl)benzamide. Using the product from reference
example 101b. MS (ion spray) m/z 383 (M+H)".

Reference Example taag

2'-(2-Dimethylaminoethoxy)biphenyl-4-carboxylic acid [2-(3-cyano- 1 H-indol-5-yl)ethyl]amide. Using the
product from reference example 101c. MS (ion spray) m/z 453 (M+H)".

Reference example laah

2'-(3-Dimethylaminopropoxy)biphenyl-4-carboxylic acid [2-(3-cyano-1H-indol-5-yDethyl]amide. Using the
product from reference example 101d. MS (ion spray) m/z 467 (M+H)".

Reference Example laai

3'-(3-Dimethylaminopropoxy biphenyl-4-carboxylic acid [2-(3-cyano-1H-indol-5-yDethyljamide. Using the
product from reference example 10le. MS (ion spray) m/z 467 (M+H)".

Reference Example 1aaj

N-[2-(3-cyano-1H-indol-5-yl)-ethyl]-4-(1-oxo-pyridin-3-yl}-benzamide. Using the product from reference

example 101f}'"H NMR (DMSO) & 2.98 (bt, 2H); 3.56 (m, 2H); 7.18 (d, 1H,J = 9Hz); 7.5! (m, 3H); 7.72 (4,
1H, J = 9Hz); 7.86 (d, 2, ) = 8Hz); 7.94 (d, 2H, ] = 8Hz); 8.25 (d. 1H, J = THz); 8.65 (5, 1H); 8.72 (bt, 1H);

12.22 (bs, 1H).JMS (ion spray) m/z 383 (M+H)". T

Reference example laak

-

4-[2-(acetylamine-methyl)-pyridin-4-yl}-N-[2-(3-cyano- | H-indo!l-53-yl)-ethyl}-benzamide. Using the product

from reference example 17f 'H NMR (DMSO} & 1.92 (s. 3H); 3.08 (bt, 2HY; 3.55 (m, 2H). 4.42 (d, 2H, J =\\ (‘Z
. - ) . .,f' -



PCT/US99/30623

wO 00/39087

100

- 6Hz); 7.18 (d, 1H,J=9Hz); 7.49 (m, 3H); 7.63 (s, 2H); 7.86 (d, 2H, ] = 8Hz); 7.96 (d, 2H, J = §Hz); 8.20
12,17 {(bs, 1H){MS (ion spray) m/z 438 (M+

(d, 1HY; 8.48 (bt, 1H); 8.58 (m, 1H); 8.70 (bt, 1H);

Reference Example 1aal

4-[[4-[4-12-(3-cyano-1 H—indol‘S-yl)—eihy1carbam0y5}—phenyl-]—pyridin—2—ylmethyl}-carbamoyl]-piperidinﬁ
\ T
1-carboxylic acid tert-butyl ester. Using the product from reference example 17k.|'H NMR (CD,0D} & 1. 43\

(s, SH); 1.62 (m, 2H); 1.82 (m, 2H); 2.51 (m, 1H); 2.99 (s, 2H); 3.06 (1, 2H, I = 7THz); 3.67 (1, 2H, J = THz);
412 (m, 2H); 4.54 (5, 2H); 7.22 (d, 1H, J = 8H2); 446 (d, 1H, J = 8Hz); 7.58 (m, 3H); 7.78 (4, 2H, ) = 9Hz) /.

D T T A
7.90 (m, 3H); 7.97 (s, 2H); 8.54 (d, 1H, J = 5Hz){MS (jon spray) m/z 607 (MFHT,

Reference Example laam

10

N-{2-(3-Cyano-1H-indol- 5-yDethyl}-4-{ 1 -(3-dimethylaminopropyl)-6-oxo-1,6-dihydropyridin-3-
15  yl)benzamide. Using the product from reference example 17}. MS (esi loop) m/z 468 (M+H)".

Reference Example laan

N-[2-(3-Cyano- I H-indol-5-yDethyl]-4-[6-(3-dimethylaminopropoxy Jpyridin-3-ylJbenzamide. Using the -~
20  product from reference example 17m.
MS (ion spray}m/z 468 (M+H)". ,

Reference Example laap

25 tert-Butyl (5-{4-{2-(3-cyano-1H-indoi-5-yl)ethylcarbamoy!]phenyl}-2-ox0-2H-pyridin- | -yhacetate. Using

the product from reference example 7b. MS (ion spray) m/z 497 (M~+H)".

Reference Example laag

30 N-[2-(3-Cyano-1H-indal-5-y!}-ethyl]-4-{ I-[{2-dimethy{aminoethyicarbamoy)methyl]-6-oxo0-1.6-
dihydropyridin-3-v{}benzamide. Using the product from reference example 17n. MS (fon spray) m/z 311

IMAHY.
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Reference Example laar

Ethy! 4-{1-[(2-dimethylaminoethylcarbamoyl)methyl]-6-ox0-1,6-dihydropyridin-3-yl} benzoate. Using the
product from reference Example 103b. MS (ion spray) m/z 372 (M+H)".

Reference Example 1aas

N-[2-(3-Cyano- | H-indol-5-yi)-ethyl]-4-(4-dimethylamino-piperidin-1-yl}-benzamide. Using the product

from reference example 113a. MS (ion spray) m/z 416 (M+H)+.

Reference example laat.

N-[2-(3-Cyano-1H-indol-5-y)-ethyl]-4-[4~(2-dimethylamino-ethyi-tert-butyloxycarbonyl-amino)-piperidin-
I-ylj-benzamide. Using the product from reference example 120. MS (ion spray) m/z 559 (M+H)+.

Reference example taav

4-(4-Tert-butoxycarbonylamine-piperidin- 1-yl)-N-[2-(3-carbamimidoyl- 1 H-indol- 3-y}-ethyl]-benzamide.
Using the product from reference example 115. MS (ion spray) m/z 488 (M+H)+.

Reference example 1aaw

N-{2-(3-Cyano-{ H-indol-5-y1)-ethyl]-4-(4-methoxy-piperidin-1-yl}-benzamide. Using the product from
reference example 121 . MS (CH m/z 403 (M-+H)+.

Reference Example laay

4-(1-Acetyl-piperidin-4-y1)-N-{2-(3-cyano-  H-indol-5-v1)-cthyi]-benzamide. Using the product from

reference example 110 . MS (ion spray) m/z 415 (M+H)+.
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Reference example laaz

4-{4-(2-(3-Cyano-1H-indol-5-yl)-ethylcarbamoyij-phenyl}-piperidine- 1 -carboxylic acid amide. Using the
product from reference example 107¢c. MS (ion spray) m/z 416 (M+H)".

Reference example laaaa

N-[2-(3- Cvanc-1H-indol-5-yl)-ethyl]-4-(1-ox0-1-methyi-piperidin-4-y1)-benzamide. Using the product from .

reference example 112 . MS (ion spray) m/z 403 (M+H)". g =
Reference example laaab

N-[2-(3- Cyano-1H-indol-5-yi)-ethyl]-4-(1-methyl-piperidin-4-yl)-benzamide. Using the product from
reference example 111. MS (ion spray) m/z 387 (M+H)".

Reference example laaac

N-[2-(3-Cyano-1H-indol-5-yl)-ethy1]-4-(1-methanesulfonyi-piperidin-4-yl}-benzamide. Using the product
from reference example 17p. MS (ion spray) m/z 451 (M+H)+.

Reference example laaad

4-(2-Acetylamino-1,1-dimethyl-ethyl)}-N-[2-(3-cyano-1H-indol-5-y1)-ethyl]-benzamide. Using the product

from reference example 105 and acetic acid as substrates. MS (ion spray) m/z 403 (M+H)".
Reference example laaaf
N-BOC-Piperidine-4-carboxylic acid {2-{4-[2-{3- cvano - H-indoi-5-yl}-ethylcarbamoyl]-pheryl }-2-

methyl-propyl)-amide. Using the product from reference example 105 and N-BOC piperidine-4-carboxylic

acid as substrates. MS {ion spray} m/z 572 (M+H)".
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Reference example 1aaai

N-[2-(3-Cyano- 1H-indol-5-yl)-ethyl]-4-(2-dimethyiamino-3,4,5 6-tetrahydro-pyrimidin-4-yl)-benzamide.
Using the product from reference example 108.MS (ion spray) m/z 415 (M+H)".

Reference example 1aaaj

N-[2-(3- Cyano-1H-indol-5-y})-ethyl]-4-( 1 -oxy-pyridin-4-yloxy)-benzamide. Using the product from
reference example 118. MS (ion spray) n/z 399 (M+H)+.

Reference example 1aaak

N-[2-(3- Cyano-1H-indol-5-yl)-ethyl]-4-{ 1-methyl-piperidin-4-yloxy)-benzamide. Using the product from
reference example 170. MS (ion spray) m/z 403 (M+H)+.
15

Reference Example |aaal

4-(2-[tert-Butoxycarbonylamino]-1,1-dimethylethy}-N-(2-] | -tert-butoxycarbonyl-3-tert-

butoxycarbonylearbamimidoylindol-5-yl]ethyl}benzamide. Using the products from reference example 25¢

20 and 7a.j‘H NMR (CDCYL,): 81.31(6H, s), 1.37 (9H, ), 1.56 (SH, 5), 1.66 (9H, 5), 3.08 (2H. 1, ] = 6.6 Hz).
331 (2H,d, J =62 Hz), 3.81 (2H, m), 427 (1H, br, m), 6.18 (1H, br, m), 7.25 (1H, d, } = 8.4 Hz), 7.37 (2H,

d,1=8.2He), 7.64 (2H, d, 1 = 8.2 Hz), 7.88 (1H, s), 8.17 (1H, d. J = 8.4 Hz), 8.24 (1H, s). MS (ion spray)
'—_A‘_J-_A__‘“—*H-—_.J_H_______; e VL"_-i—#—.“_/J,'

m/z 678 (M+H)".

25  Reference Example laaam
N-(2-1-tert-Butoxycarbonyl-3-tert-butoxycarbonylcarbamimidoylindol-5-yl]ethy1)-4-(6-[2-dimethylamino-
ethoxy]pyridin-3-yl}benzamide. Using the product from reference example 7a as the amine component and

the product from reference example 17¢ as the acid component. MS (jon spray) m/z 671 (M+H])".

Reference example laaan
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N-(2-[1-tert-Butoxycarbonyl-3-tert- butoxycarbonylcarbamimidovlindoi 5- yl}ethy])—4-pyrid—4—ylbenzamide‘

Using the product from reference examples 11a and 7a 'H NMR (CDCl,): mH ), 3.10

L
[(2H, 1, 1 = 6.6 Hz), 3.83 (2H, m), 6.32 (1H, br, m), 7.25 (1H, d, ] = 8.5 Hz), 7.50 (2H, d, J = 4.9 Hz), 7.65 )‘(j

(2H, 4,1 ~82Hz), 7.80 @H. ¢, J = 8.2 Hz). 7.92(1H, 5), 8.17 (I, 4, JHSSHz) 873(1H s), 8.68 (2H, br,

B T _ B

( ).j MS (ion spray) m/z 584 (M+H)".

/ Reference Example 1aaac-laaav

A solution of N-{2-[1-tert-Butoxycarbonyl-3-tert-butoxycarbonyicarbamimidoyiindol-5-yljethyh-amine (1 .
ml, 0.01M in DMF) {(reference example 7a) is added to 30 mg of acylated resin {0.5 mmol / g, reference ;

g

example 54) and the mixture shaken for 48 hours. then filtered. The resin is washed with a further portion of

DMEF (1 ml.) then the combined fiitrates concentrated under high vacuum. The residue is used without

further purification.
The following compounds are prepared using this procedure:
Reference example laaao

N-(2-[1-tert-butoxycarbonyl-3-tert-butoxycarbonylcarbamimidoylindol-5-ytjethyi)-4-(4-carbamoyi-phenyl}-

benzamide.

Reference Example laaap

N-(2-[1-tert-butoxycarbonyi-3-tert-butoxycarbonylcarbamimidoylindol-5-yljethyl)-4-(4-methoxy!-phenyl)-

benzamide,

Reference Example Jaaaq

N-(2-[1-tert-butoxycarbonyl-3-tert-butoxycarbonylcarbamimidoyiindol-5-yl]ethyl)-(5-methoxyindol-2-y1)-

carboxamide.

Reference Example tazar
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/(m, d,1=8Hz), 7.45 (1H,d, ] = 8 Hz), 7.50 (1H, s}, 7.90 (JH. s). MS (E1)m/z 185 M", 169 (M-NH,J". 153
| (M-CH.NH.Y . Ji
| ,
\\ o -
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N-(2-[1-tert-butoxycarbonyl-3-tert-butoxycarbonylcarbamimidoylindol-5-yljethyl)-(6-chloro-

benzothiophen-2-yl)-carboxamide.

Reference Example 1aaas

4-(4-benzyloxyl-phenyl}-N-(2-[ 1-tert-butoxycarbonyl-3-tert-butoxycarbonyl-carbamimidoytindel-5-
yl]ethyl)- benzamide.

Reference Example laaat

N-(2-[1-tert-butoxycarbonyl-3-tert-butoxycarbonylcarbamimidoylindol-5-yl]ethyl}-4-chioro-benzamide.
Reference Example laaau

N-~(2-[1-tert-butoxycarbonyl-3-tert-butoxycarbonyi-carbamimidoylindol-5-yl]ethy})- 4-{methytsuiphony!)-

benzamide,
Reference Example laaav

N-(2-[1-tert-butoxycarbony!-3-tert-butoxycarbonyl-carbamimidoylindol-5-yi]ethyl)- 4-(amino-sulphonyl)-

benzamide.

Reference Example 2

3-Cyano-3-(2-aminoethylindole. A solution of 1.01 g (4.78 mmol) 3-cyano-5-(2-azidoethyl)indole
(reference example 3) and 1.38 g (5.26 mmol)} triphenylphosphine in 20 mL THF is stirred overnight to give
a white precipitate. Another 20 mL THF and | mL distilled water i1s added. After stirring overnight the
resulting solution is concentrated, and the residue chromatographed (10: I CH,Cl,: TN NH, in MeOH) 1o

provide 0.870 g of the product as a white solid in 98% yield. 'H NMR (CD,OD): & 2.87-2.97 (4H, m}, 7.17

S y
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Reference Exampie 3

3-Cyano-5-(2-azidoethyl indole.

PCT/USS9/30623

A mixture of 1,92 g (9.38 mmol} 3-cyano-5-(2-chloroethyl)indole (reference example 4) and 1.53 g (23.5

mmol) sodium azide in 10 mL DMF is heated to 80° C for three hours, foliowed by azeotroping with 1oluene.

The resulting residue is chromatographed (2:1 hexane: ethy! acetate) to provide 1.89 g of the product as a

i

brown solid in 95% yield.

e ———— e

212 (M+HY, 169 (M-N,)".
Reference Exampie 4

3-Cyano-5-(2-chloroethyl)indole. A mixture of 3.29 g (15.8 mmol) 5-(2-chloroethyl)indole-3-

"HNMR (CDCl): 83.03(2H,t,J=7.1Hz), 3.57 (2H,t, ] =7 Hz), 720 (1H, dd, }
f
J=8, 1 Hz), 743 (1B, d, J=8 Hz), 7.62 (1H, 5), 7.73 (1 H, d, J—:Hz) 8.81 (1H, br).A\MS (ion spray) m/z .

carboxaldehyde (reference example 5), 1.15 g (16.6 mmol) hydroxylamine hydrochloride, 6.27 g (52.1

mimol) magnesium sulfate, and 0.601 g (3.16 mmol) p-toluenesulfonic acid monohydrate in 10 mL DMF is

heated to 150° C for 30 minutes. The reaction mixtue is azeotroped with toluene, and the resulting residue

chromatographed (2:1, then 1:1 hexane: ethyl acetate) to provide 3.08¢ of product as a white solid in 95%

155 (M-CH.CIY".

Reference Example 5

5-(2-Chloroethyl)indole-3-carboxaldehyde.

L IHNMR (CDCL): §3.20(2H, 1, 1 =7 Hz). 3.77(2H. 1. J = 7 Hz), 7.21 (1H, dd, } = 8, | Hz), 743\
(1H, d, J = 8 Hz), 7.63 (1H. s). 7.73 (1H, d, ] = 3 Hz), 8.66 (1 H, br). MS (El) m/z 204, 206 (M[*CL, 'Cl}) /

A solution of 1.46 mL (15.7 mmol) phosphorous oxychloride in 5 mL DMF is stirred for 20 minutes. A

solution of 2.11 g (13.1 mmol) 5-{2-hydroxyethyl)indole (reference example 6) in 3 mL DMF is added. and

the reaction mixture is heated to 80° C for ten minutes. The reaction is quenched with sofid sodium

bicarbonate and diluted with 250 mL 1:1 CH.Cl.: MeOH, The inorganic solids are filtered off, and the

filtrate concentrated. The resulting residue is refluxed in 75 mL IN HC! solution for one hour, then

extracted with CH.Cl.. The organic extracts are combined and concentrated. and the residue

chromatographed (2¢:1 CH.CL: MeOH) to provide 2.45 = of the preduct as a brown solid in 9

?
% _vic%d.ﬁij C
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/{ NMR (CDCl): §3.19(2H,t,J=7Hz),3.76 2H, , J =, 7 Hz), 7.20 (1K, dd, J = 8, 1 Hz), 7.40 (1H, d, 1 =8

i

15

20

Hz), 7.85 (1H. d, ] = 3 Hz), 8.19 (1H, s), 8.98 (LH, br), 10.05 (1H, s). MS (EI) m/z 207, 209 (M[*C}, ’Cl})",

158 (M-CH,Ciy".
Reference Example 6

5-(2-Hydroxyethyl)indole,

To a cooled (0° C) mixture of 1.56 g (38.9 mmol) of 2 60% dispersion of sodium hydride in 10 mL THF is
slowly added a solution of 5.05 g (25.9 mmol) 5-bromoindole (Acros) in 20 mL THF. After H, evolution
stopped (~10 min) the mixture is cooled to -78° C, and 25.9 mL (64.8 mmol!) of a 2.5 M hexane solution of

n-butyllithium is added dropwise. After five minutes, added 16.8 mL (38.9 mmol) of a 2.3 M THF stock

solution of ethylene oxide and removed cooling bath. After 90 minutes, quenched with 5 mL distilled warer.

The organic layer is then poured away from the inorganic salts and concentrated. The resulting residue is
chromatographed (1:1 hexane: ethy] acetate) to provide 2.24 g of the product as a yellow oil in 54% yield.
"H NMR (CDCly): 52.96 (2H,1,)=6.5 Hz), 3.88 (2H, m), 6.51 (1H, m), 7.06 (1H, dd, J, =8.5Hz }, =15
Hz), 7.19 (1H, m), 7.33 (1H, d, J = 8.5 Hz), 7.49 (1H, 5), 8.19 (IH, br). MS (El) m/z 161 M", 130 (M-
CH.OH)".

Reference Example 7a

1-tert-Butoxycarbonyl-3-(tert-butoxycarbonylcarbamimidoyi)-5-(2-aminoethylindole.

A sotution of I-tert-Butoxycarbonyl-3-(tert-butoxycarbonylcarbamimidoyl)-5-(2-
[allyloxycarbonylamino]ethyi)indoie (reference example 8) (0.19% g, 0.409 mmol), 50 mg
tetrakis(triphenylphosphine)palladium (0}, and 0.078 mL (0.90 mmol) morpholine in 20 mbL CH,Cl, is
stirred for one hour. TLC showed some starting material present, so another 50 mg palladium catalyst is

added. Afier stirring 45 minutes, the reaction mixture is concentrated, and the reszdue chromatographed

(10:1 CH, Cl TN NH3 in McOH)to prowde the product as a yelow solid. ;‘H NMR (CDCl,): & 1.57 (9H, s) J -
!

{ 1.64 ( 9H 5)”88 (4H, m)?’“(}H dd, } =87 Hz .= 1.2 Hz) 7.77 (1H, s), 8.16 (1H, d, ] = 8.7 Hz), 8.25

| (1H,5). MS (ED) miz 402 M.

J

L

7
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Reference Example 7b

4-(1-fteri-Butoxycarbonylimethyl]-2-oxo-2H-pyndin-5-yl)benzoic acid. Prepared using essentially the same
procedure used in reference example 7a except using Allyl 4-(1-[tert-butoxycarbonyimethyl]-2-oxo-2H-

5  pyridin-5-yl)benzoate (reference example 85d) as substrate. MS (ion spray) m/z 330 (M+H)".

Reference Example 8

]-tert-Butoxycarbonyl-3-(tert-butoxycarbonylcarbamimidoy!)-5-(2-{allyioxycarbonylamino]ethylindele.

offr:
&

10 A solution of 0.346 g (0.999 mmol) 3-Carbamimidoyl-5-(2-[allyloxycarbonylaminojethyl)indole (reference
example 9) 0.655 g (3.00 mmol) di-tert-butyl dicarbonate, and 0.4% mL. (3.5 mmol) triethytamine in 40 mL
1:1 CH,Cl,: THF is stirred at 40° C for seven hours, then at room temperature overnight, then at 40° C for
four more hours, followed by concentration. The resulting residue is chromatographed (2:1 hexane: ethyl

acetate) to provide the product as a white solid in 36% yieid.__ 'H NMR {CDCl;): & 1.56 (9H, s), 1.66 (9H, s), )

‘)

15 / 2.95(2H,t, 1=6.5Hz), 3.56 (2H, m), 4.51 (2H, d, J = 54 Hz},5.21 (2H, m), 5.85(1H, m), 721 ({H,d, } = ¥
L —
8.3 Hz), 7.76 (1H, s}, 8.15 (1H, d, ) = 8.3 Hz), 8.40 (1H, s)}1 MS (ion spray) m/z 487 (M+H)". 7
Reference Example 9
20 3-Carbamimidoyl-5-(2-[allyloxycarbonylaminolethylhindole.
A stream of hydrogen sulfide is bubbled through a solution of 0.392 g (1.11 mmol) 1-Allyloxycarbony!l-3- .

cyano-5-(2-[allyloxycarbonylamino]ethyDindoie (reference example 10} in 10 mL 9:1 pyridine:
triethylamine for fifteen minutes. The reaction is capped and stirred for 36 hours, followed by removal of
solvent by distillation, The residue is dissolved in 10 mL acetone, and 1.82 mL iodomethane is added. The

25 reaction vessel is fitted with a cooled condenser and heated to 60° C for one hour. The reaction is

concentrated, and 10 mL MeOH and 0.940 g (12.2 mmol) are added. This mixture is stirred at 60° C for four

- hours, then at room temperature overnight, followed by concentration and chromatography (5:1 CH.Cl:

—

S
MeOH) to previde the product as the acetate salt in 90% vield. 'H NMR (CD,0D): & 1.98 (3H, s). 2.94 (ZH, \/—
- - \'—&
mz), 3.41 (2H, 1, ) = 7.2 Hz), 4.49 (2H, d,J = 3.9 H2), 5.19 (2H, m), 5.87 (1H, m), 7.20 (1H.d. 1 = /’K

30 8.3 Hz), 7.50 (1H, d, J = 8.3 Hz), 7.73 (1H, 5), 8.14 (1 H, 5).\MS (ion spray) m/z 287 (M+H)'.
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This compound can also be prepared directly, from 3-cyano-5-(2-[allyloxycarbonylamino]ethyl)indole

(reference example 23) using essentially the same procedure as described above.

Reference Example 10

1-Allyloxycarbonyl-3-cyano-5-(2-[allyloxycarbonylamino)ethyl)indoie.

A solution of 1.89 g (8.95 mmol) 3-cyano-5-(2-azidoethyl}-indole (reference example 3) and 2.58 g (9.85
mmol) triphenylphosphine in 40 mL THF is stirred overnight to give a white precipitate. To this is added
0.32 ml. H.,O, and stirting is continued overnight. Then 4.75 g (44.8 mmol) sodium bicarbonate and 15 mL
H,0, followed by 2.1 mL (20 mmol) ally] chloroformate, is added. After stirring overnight another 2 mL
allyl chloroformate is added, followed by stirring overnight. The reaction mixture is diluted with ethy!
acetate and washed with distilled water. The organic layer is concentrated, and the resulting residue

chromatographed (3:1, then 1:1 hexane: ethyl acetate) to prowde the product asa white sohd in 61.7% yield.

5.25(2H, m), 5.46 (2H, m), 5.91 (1H, m), 6.06 (1H, m), 7.31 (I1H, d, J = 8.6 Hz), 7.54 (1H, 5), 8.14(1H, d, ]

= 8.6 Hz), 8.15 (1H, s). ' MS (EY m/z 353 M", 268 (M-CO,A[Iy])". e ——
A

Reference Exampie 11a

4-[Pyridin-4-y!{]-Benzoic Acid. To a suspension of 4-[pyridin-4-yi}-benzaldehyde (approx. 2.82, 15 mmoi)
(reference exampie 12a) in t-butanol (100 mL) is added 2-methy-but-2-ene (15mL) followed by a solution
comprised of NaClO, (14.7g, tech. grade) and NaH,PQ,.H,0 (14.7g, 105 mmol) in H.O (100 mL). This
mixture is stirred for 20 minutes then the precipitated solid filtered off. This solid is washed with water then
set aside. The organic phase of the mother liquor is separated, then washed with brine, dried over MgSO, and

concentrated to give a solid. This material is combined with the solid obtained by filtration and dried under

vacuum to give 2.34g of the title compound. "H NMR (DMSO)d 7.77 (d, ] = 6Hz, 2H), 7.93 (d, ] = 81z,
E e ey

¢ 2H), 8.06 (d, ] = 8Hz, 2H), 8.70 (d, J = 6Hz, 2H). MS (E1) m/z 199 (M)". //(/,{)
— L >

Reference Example 11b

By employing essentially the same procedure as used in reference example | Ia - except using the producl

from reference cxample 12b. there is prepared 4-[Pyridin-3-yi]-Benzoic Acid.’ H NMR (DMSOYd 7. 3“

A .

/\
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(dd, ) =8, SHz, 1H), 7.87(d, J = 8Hz, 2H), 8.06(d, } = 8Hz, 2H), 8.15 (dd, J = 8, 2Hz, 1H), 8.62(dd. ) = 5, @
2Hz, iH), 8.96 (s, 1H), 13.05 (bs, 1H). MS {EI) m/z 199 (M)".

Reference Example 11c

By employing essentially the same procedure as used in reference example 11a, except usmg the product

from reference example 12¢, there is prepared 4-[Pyrimidin-5-yl[]- Benzmcﬂl_}'}-{ NMR (DMSO)d 7. 95 w

(d, 1 = 8Hz, 2H), 8.10 (d, J = 8Hz, 2H), 9.23 (s, 2H), 9.25 (s, 1H), MS (EI) m/z 200 (M)". (~
——— // .

e —— T m—— e ———— - = R —— - -

10 Reference Example 11d

By empioying essentially the same procedure as used in reference example 11a, except using the product
from reference example 12d, there is prepared 4-[Pyridazin-3-yl}-Benzoic Acid. E’H NMR (DMSO)d 7. 85 \

©(dd, S =8, 4Hz 1H), 8.1 (d, § = 8Hz, 2H), 8.29 (d, J = 8Hz, 2H), 8.31 (d, J = 8Hz, 1H), 9.26 (d, J = 4Hz 1H). |
/

15"\ MS(EDm/z200 (MY, N
M8 (ED) m/z 200

Pe e — - : o X,

Reference Example 11e

By employing essemtially the same procedure as used in reference example [1a, e\cept usmo the proc_jum_
20  from reference example [2e, there is prepared 4-[Pyridazin-4-yl}-Benzoic Acid. 'H NMR (DMSO)d 8. 10 H\\

@:'—4]{3 1R), 9.67 (bs, 1H). MS (EI) m/z 200 (M)". ¢« @
—— e LA

Reference Example 11f

By employing essentially the same procedure as used in reference example i 1a, except using the product

\
~ (DMSO0) 3 4.10 (s, 3H), 7.36 (d. } = 9Hz, 1H), 8.08 (d, ] = 8Hz, 2H), 8.20 (d, } = 8Hz, 2H). 8.26 (d. ] = 9Hg, /

*. 1H), 13.00 (bs, 1H). MS (1) m/z 230 (M"),

25 from reference example 121, there is prepared 4-(6-methoxy-pyridazin-3-yl)- benzo:cﬂ H NMR’ e 6

Reference Example 11g

By employing essentially the same procedure as used in reference example 112, except using the product /

from reference example 12¢. there is prepared 4-{2-chioro-pyrimidin-4-vi]-benzoic acid"H NMR (_DJ\AS()]\I‘ b
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, (CDC!Q_S_ 3.68 (s, 3H). 7.47-7.51 (m, SH), 8.19(d, ) = 8Hz, IH). MS (El) m/z 256 (M)".

WO 80/39087 PCT/USH9/30623

111 ~
u
TN

[6 8.09 (d, J = 8Hz, 2H), 8.21 (d, ] = SHz, 1H), 8.30 (d, ] = 8Hz, 2H), 8.88 (d, ] = SHz, 1H). MS (El} m/z

234/ 236 (M+, Cl pattern).
Reference Example 1 1h

By employing essentially the same procedure as used in reference exampie 11a, except using the product

from reference example 97a, there 1s prepared 4 [2 -oxo-pyrimidin-4-yl}-benzoic acid. 'H NMR (DMSO@

N N
7.77 (d, J = 8Hz, 2H), 7.97 (d, ] = 8Hz, 1H), 8.70 (bs 2H) MS (EI) m/z 216 (M) //2

Reference Example 11i

By employing essentially the same procedure as used in reference example | 1a, except using the prodqqt

from reference example 97b , there is prepared Biphenyl-3,4’-dicarboxylic acid 3-Methyi ester. 'H NMR- - ) C‘*
{DMSO) & 3.90(s, 3H), 7.69 (1, } = 8Hz, 2H), 7.86 (d, ] = 8Hz, 2H), 8.0-8.11 {m, 4H), B.25 (s, 1H). M5 j
(ED) m/z 256 (M)".

Reference Example 11}

By employing essentially the same procedure as used in reference example 11a, except using the produet

from reference example 97c, there is prepared Biphenyl-2,4'-dicarboxylic acid 2-Methyl ester.f'H NMR \

NN

-

Reference Example [2a

4-[Pyridin-4-yl}-Benzaldehyde. To a cooled (-78 °C) solution of oxalyl chloride in CH,Cl; (15mL, IM)is
added, dropwise, DMSO (3 mL). The resulting solution is stirred for 53 minutes then a solution of 4-[pyridin-
4-yi]-benzyl alcohol (2.80 g, 15 mmaot) (reference example 13a) in CH,Cl, / DMSQ (27 mL, 3:1 CH.CL, /
DMSO} is added dropwise. The resulting mixture is stirred 5 minutes then Et,N added (15 mL. 108 mmol) in
one portion. The cold bath is removed and stirring continued for 15 minutes. The reaction mixture is thep
diluted with ethy] acetate, washed with water and then brine, dried over MgSO, and concentrated. The crude,

orange solid product is used without further purification.
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Reference Example 12b

By employing essentially the same procedure as used in reference example 12a, except using the product

from reference example 13b, there is prepared 4-[Pyndin-3-yl]-Benzaldehyde.

~ S

~-

Reference Example 12c

By employing essentially the same procedure as used i reference example 12a, except using the product

from reference example 13c, there is prepared 4-[Pyrimidin-5-yl]-Benzaldehyde.

Reference Example 12d

By employing essentially the same procedure as used in reference example 12a, except using the product

from reference example 14a, there is prepared 4-[Pyridazin-3-yl}-Benzaldehyde.

Reference Example 12e

By employing essentially the same procedure as used in reference example 12a, except using the product

from reference example 14b, there is prepared 4-[Pyridazin-4-yl}-Benzaldehyde.

Reference Exampie 121

By employing essentially the same procedure as used in reference exampie 12a, except using the product

from refcrence example I3d there is prepared 4-(6-methoxy-pyridazin-3- yl)abenzaldehyde YHNMR

(CDCL) & 4.22 (s, 3H), 7.10 (d. J = 9Hz, TH), 7.86 (d, ] = 9Hz, 1H), 8.02 (d, J = 8Hz, 2H). 8.20 (d, J = 8Hz,

2RH), 10.10 (s, TH). MS (ED) m/z 214 (M™). _ o

—— U e T -

Reference Example 12g

By employing essentially the same procedure as used in reference example 12a, except using the product

trom reference example 14c,_there is prepared 4-(2-(2- chloro) pyrimidin- 4 11- benzaldeh\de\ 'H NMR

(DMSO) 5 8.10(d,J=8Hz 2H) 8.29(d,}=3Hz |H). 8.41 (d J =8Hz 2H), 894 {d, JA3H7 THY. 10.13
. (s. TH). MS (E) m/z 218/ 220 (M+, Ci pattern). 77 T o T ee—e—

#

Pt

€

e
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Reference Example 13a

5 4-[Pyridin-4-yl]-Benzyl alcohol. To a céoled (-78°C) solution of 4-bromo-benzyl-(t-butyldimethylsilyi)-
ether (5.46 g, 18 mmol) (reference example 16) in THF (40 mL) is added, dropwise, n-BuLi (8.8 mL, 2.5M
in hexanes). On complete addition, the resulting solution is stirred for 10 minutes then ZnCl, ( 40 mL, 0.5M
in THF) is added. The cold bath is removed and stirring continued for 10 minutes. To this solution is added
4-bromo-pyridine* (approx. 2.2 mL, 22 mmol) in hexanes (25 mL) followed by (Ph,P),Pd (900 mg, 0.77

10 mmol). The resulting mixture is heated 10 60 °C and stirred at this temperature for 1 hour. Thereaction
mixture is allowed to cool to room temperature then diluted with ether, washed, sequentially, with 5%
aqueous ammonium hydroxide solution and brine, dried over MgSQ, and concentrated. The residue is taken
up in THF (30 mL) and treated with n-Bu,NF (25 mL, 1M in THF). The resulting solution is stirred for 25
minutes then difuted with ethy! acetate, washed with water and brine, dried over MgSO, and concentrated.

15  The residue is triturated with ether, filterad and the solid dried under vacuum to give 2.8g of the title

compound as a tan solid.

* 4-bromo-pyridine is obtained from its FICl salt by dissolving the salt in cold 1M NaOH (5% excess} then
extracting with cold hexane. The hexane extract is dried over MgSO, and used without further manipulation.

20

Reference Example 13b

By employing essentially the same procedure as used in reference example 13a, except usmg 3- bromo-

pyndme there is prepared 4-{Pyridin-3-yl]-Benzyl alcohal. I'H NMR. (DMSO) d4.55 (d J~— 6 Hz 2H), 5. 75}
25 /(L, J=06Hz, 1H), 7.44 (d, J = 8Hz, 2H), 7.48 (dd, ] = 8, 5Hz, 1H), 7.68 (d, ] = 8Hz, 2H), 8.07 (dt, ] = 8, 2Hz, . &
1H), 8.56 (dd, } =5, 2Hz, 1H), 8.88(d, J = 2Hz, 1H). MS (EI) m/z 185 (M)". P S

Reference Example 13¢

30 By employing essentially the same procedure as used n reference example 13a. except using 5-bromo-

pyrimidine, there is prepared 4-[Pyrimidin-5-yi] Benzyl AIcohoI.r'H NMR (CDCly) d 2.61 (bs. 1H), 4.80 (d, k‘\

{"Jé 7Hz. 2H). 7.55 (m, 4H), 8.88 (s, 2H), 9.20 (s. 1H). MS (EI} m/z 186 (M), e
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Reference Example 13d

By employing essentially the same procedure as used in reference example 13a, except using the product

—
5 from reference example 410, there is prepared 4-(6-methoxy-pyridazin-3-y})-benzyl alcoho‘l/ "H NMR ﬁ“\

o e

e e At

(CDCI,) 8 1.85 (b, 1H), 4.19 (s, 3H), 4.78 (d. J = SHz, 2H), 7.06 (d. J = OHz, 1H), 7.50 (d, J = 8Hz, 2H), /(ﬁ
@J 9Hz, 1H), 8.01 (d, I = 8Hz, 2H). MS (EI) m/z 216 (M").

Reference Example 14a .
10 ' Lot
4-[Pyridazin-3-yl}-Benzyl Alcohol. To a solution of 4-|pyridazin-3-yl}-benzyl-(t-butyldimethylsiiyl) ether
(2.71g, 9 mmol) (reference example 15, less polar product) is added a solution of tetra-n-butylammonium
fluoride in THF (12 mL, 1M). The resulting solution is stirred for 15 minutes then diluted with ethyl acetate.
This solution is washed with water then brine. The aqueous washings are back extrated with 10% methanol
15  in CH,Cl,. The combined organic extracts are dried over MgSQO, then concentrated. The residue is purified
by flash chromatography (eluting with ethyl acetate) to give 1.50g W'H
“NMR {CDCE) d 228 (L7= 5Hz. TH), 4.79 (d. 1 = SHz, 2H), 7.50 (m. 3H), 7.85 (dd, J = 8. 1 Hz, IH1), 8.05 ..E
(d, =8 Hz, 2H). 9.13 (dd, I = 5, IHz, I)MS(EI)m/zISé(M) L /

e ———— e e e - L

"o

20 Reference Example 14b

product from reference example 15, there i prepared 4- [Pyrldazm-4 yl)- Benzyl AlcohJ‘H NMR (CDCLy) ~

By employing essentially the same procedure as used in reference example 14a, except using the more polar

©d 2200, J— 6Hz,, 1H), 479 (d, ] = -6 Hz H), 7.53 (d, J = SHZ. 2H), 7.63 (m, 3H), 9.18 (d, ] = 4Hz, 1H),
25 3 9.42 (bs, IH). MS (El) m/z ]86 (M)

Reference Example 14c

By employing essentially the same procedure as used in reference example 14a, except using the product
30 from reference exampie 84, there is prepared 4-(2 (%thoro) pvnmldln 4-yl}-benzyl alcohol. THNMR - \
I /
(DMSO)d 457(d J=5Hz 2H). 5.34 (1, ] = SHz, [H). 7.49 (d, J‘*SHZ 2H), 8]4(m 3H), 8.79(d. J = j (/

i
&Hz, H}{(MS (El) m/z 220/ 222 (M+, C! patern)
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4-[Pyridazin-3-yi]-Benzyl-(t-Butyldimethylsily]) Ether and 4-[Pyridazin-4-yl}-Benzy]-(t-Butyldimethylsily!}

Ether. To a solution cooled (-78°C) of 4-Bromobenzyl(t-butyldimethylsilyl)-ether (9.03g, 30mmol)

(reference example 16 in THF (60 mL) is added, dropwise, n-BuLi (12.6 mL,

2.5M in hexanes). The

resulting solution is stirred for 5 minutes then pyridazine (2.25mi., 31 mmol) is added in one portion. This

solution is stirred for 20 minutes then agueous HCl added (30 mL, 1M). The reaction mixture is diluted with

ether, washed with brine dried over MgSQ, and concentrated. The residue is taken up in acetone (45 mL)

and this solution added 10 a solution of KMnQ, in acetone (9.3¢g, 60 mmol in approx. 200 mL). On complete

addition, the brown colored mixture is stirred 5 minutes then fittered through celite. The mother liquor is

concentrated and the residue purified by flash chromatography (eluting with 50% ethyl acetate in hexanes) to

give 2 gof 4-[pyridazin-3-yl]—benzyl—(t—butyldimethylsilyl) cther"'ul-.[qNﬁb}IRh(C‘Da;)H 0.12 (s, 6H),0.99

——

butyldimethylsilyl) ether: 1‘H NMR {CDClL)}d 0.11 (s, 6H), 0.96 (5, 9H), 4.80 (5, 2H), 7.47(d, ) = 8H

7.63 (m, 3H), 9.20 (d, § = 4Hz, 1H), 9.45 (bs, TH). MS (E1} m/z 301 (M+H)".

Reference Example 16

4-Bromobenzyl-(t-butyldimethylsityl)-ether. To a cooled {0 °C) solution of 4-bromo-benzy! alcohol (3.74¢,

20 mmol) in ether (80 mL) is added 2,6-lutidine (2.6mL, 22mmol) followed by t-butyldimethylsilyl

\

___—/
(s, 9H), 4.83 (s, 2H), 7.50 (d, J = 8Hz, 2H), 7.53 (dd, ) = 8, 5 Hg, 1H), 7.85 (dd, ] = 8, 1Hz, 1H), 8.06 (d, 1 = L
8Hz, 2H), 9.14 (dd, ] = 5, le, 1H). MS (ED) m/z 301 (M%H)@Z/Og’c:f!&-[pyndazm-él yi] benzyl (t-

K?
Lk

trifluoromethanesulphonate (5.05 mL, 22 mmol}. The resulting mixture is stirred for 40 minutes then diluted

with ether, washed, sequentially, with water and brine, dried over MgSO, and concentrated. The restdue is

purified by ﬂash chromatography (eluting wrth 5% ether in hexanes) to ozve 6 Og of the title compound as an

oil. VH NMR (CDCL,) d 0.09 (s, 6H), 0.93 (s, OH), 4.68 (5. 2H). 7.18 (d. J = 8Hz, 2H). 7.44 (d, ] = 8Hz,

MS (ED) m/z 300 (M),

-

Reference Example 17a

4-[pyridine-N-oxide-4-y!J-Benzoic Acid. Stirred 0.940 ¢ Methy| 4-|pyridipe-N-oxide-4-yi]-benzoate

(reference example 18) (4.

10 mmol) with 6 mL INNaOH and 20 mi 1:] THF: CH,OH. After

18 hours,

2H).
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added another 3 mL NaOH solution. After 24 more hours acidified with !N HCI. Collected resulting white
solid by filtration. Washed with H.O; air dried. Used without further purification. MS(EI) m/z 215 (M7),

171 (M-CO.)".
Reference Example 17b

Using essentially the same procedure used to prepare reference example 17a except using methyt 4-(2-

methoxy-pyrimidin-4-yi)-benzoate (reference example 19b) there is prepared 4-(2-methoxy-pyrimidin-4-
/—'-—'—._ ,ﬁ

y1)-benzoic acid| T NMR (DMSO) d 3.99 (s, 3H), 7.78 (d, J = 5Hz, 1H), 8.06 (d, } = 8Hz, 2H), 8.27 (4, ) = L’
: <

8Hz, 2H), 8.70 (d, J = 5Hz. JH). MS (EI) m/z 230 (M+). /

Reference Example 17¢

Using essentially the same procedure used to prepare reference example 17a except using ethyl 4-(1-[2-
Dimethylaminoethyl]-6-oxo-1,6-dihydropyridin-3-yDbenzoate (reference example 85a) there is prepared 4-
(1-[2-Dimethylaminoethyl]-6-ox0-1,6-dihydropyridin-3-yl)benzoic acid. Purified by HPLC; isolated as the

———

'H NMR (D,O): 6286(61—1 , 5), 3.47 (2H, m), 434(2H m) 662(11—1 d,J=8.6Hz), 7.50(2H, d, ]

TFA salt.
~ 8.4 Hz), 7.82-7.91 (4H, m)}rs (ion spray) m/z 287 (M+H)".

Reference Example 17d

Using essentially the same procedure used 1o prepare reference example 17a except using ethyl 4-(1-
Carbamoylmethyl-6-ox0-1,6-dihydropyridin-3-yl}benzoate (reference example lav ) there is prepared 4-(1-

Carbamoylmethyl-6-0x0-1,6-dihydropyridin-3-ylybenzoic acid. MS (ion spray) m/z 273 (M+H)".

Reference example 17e

Using essentially the same procedure used to prepare reference example 17a except using ethyl 4-(6-[2-

Dimethylaminoethoxy]pyridin-3-yl)benzoate (reference ¢xampie 85a) there is prepared 4-(6-]2- '
WD

Dlmethyiammoethoxy]pvndm 3-ylybenzoic acid. Purified by HPLC; isolated as the TFA salt "H NMR \\

(D,0): 8 2.84 (6H, 5), 3.48 (2H. m), 4.44 (2H, m). 6.81 (1H. d. =86 Hz). 7.50 (2H. €. J—smz) 785 4

e e -

.——‘\

\EH d.J=82Hz) 788 {lH. m). 818 (1H.s) fMQ(lon spravi miz 287 (M-rH)



15

20

25

wO 00/39087 PCT/US99/30623

117

Reference Example 17f

Using essentially the same procedure used 1o prepare reference example 17a except using 4-(2-0Xo-
hexahydro-pyrimidin-3-yi)}-benzoic acid methy! ester as substrate (reference example 95 ) there is prepared
4—(270xo—hexahydro—py;imidin—5~yl)—benzofc acﬂd.é'H NMR (DMSO) & 3.15 (m, 1H), 3.4 (m, 4H), 6.33 (bs,
QE), 7.45(d, } = 8Hz, 2H), 7.90 {d, ] = 8Hz 2H).
J

Reference Example 17g

Using essentially the same procedure used 1o prepare reference example 172 except using 4-(1,3 dimethyl-2-
oxo-hexahydro-pyrimidin-5-yi)-benzoic acid methy! ester as substrate (reference example 98 ) there is

prepared 4-(1,3-dimethyi-2-oxo-hexahydro-pyrimidin-5-yl)-benzoic acid. MS (ion spray) m/z 249 (M+H)".

Reference Example 17h

Using essentially the same procedure used to prepare reference example 17a except using Biphenyl-3,4'-
dicarboxylic acid 4'-{[2-(3-cyano-1H-indol-5-yl)-ethyl}-amide} 3-methyi ester as substrate (reference
example laac ) there is prepared Biphenyl-3,4'-dicarboxylic acid 4'-{{2-(3-cyano-1H-indol-5-yI)-ethyl}-
amide}. MS (Ch)m/z 410 (M+HY".

Reference Example 171

Using essentially the same procedure used to prepare reference example ! 7a except using Biphenyl-2 4
dicarboxylic acid 4'- {{2-(3-cyano- 1 H-indol-5-yi}-ethylj-amide} 2-methy! ester as substrate (reference
example 1aad ) there 1s prepared Biphenyl-2.4'-dicarboxylic acid 4'-{[2-(3-Cyano-1H-indol-5-yi}-ethyl}-
amide}. MS (ion spray} m/z 410 (M+H)".
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Reference Example 17)

Using essentially the same procedure used to prepare reference example 17a except using methyl 4-(2-
(acetylamino-methyl)-pyridin-4-yl}-benzoate as substrate (reference example 102b) there is prepared 4-[2-

{acetylamino-methyl)-pyridin-4-yl]-benzoic acid. MS (ion spray) m/z 271 (M+H)".
Reference Example 17k

Using essentially the same procedure used to prepare reference example 17a except using 4-[[4-(4-
methoxycarbonyl-phenyl}-pyridin-2-yimethyl]-carbamoyl}-piperidine- | -carboxylic acid tert-butyl ester as
substrate (reference example 102a) there is prepared 4-[[4-(4-carboxy-phenyl)-pyridin-2-yimethyl])-
carbamoyl}-piperidine-1-carboxylic acid tert-buty! ester. MS (ion spray) m/z 440 (M+H)".

Reference Example 17]

Using essentially the same procedure used to prepare reference example 17a, except using Ethyl 4-[1-(3-

dimethylaminopropyl)-6-oxo- 1,6-dihydropyridin-3-yllbenzoate (reference example 85¢) as substrate, there
15 prepared 4-{1-(3-Dimethylaminopropyl)-6-oxo-1,6-dihydropyridin-3-yl]benzoic acid. MS (ion spray) m/z
301 (M+H)".

Reference Example 17m

Using essentially the same procedure used to prepare reference example 17a, except using Ethyl 4-[6-(3-
dimethylaminopropoxy)pyridin-3-yl]benzoate (reference example 85¢) as substrate there is prepared 4-[6-(3-
Dimethylaminopropoxy)pyridin-3-yl)benzoic acid.

MS (ion spray) m/z 301 (M+H)".

Reference Example 17n

Ustng essentially the same procedure used to prepare reference exampie | 74, except using Ethyl 4-{ 1-[{2-

dimethylaminoethylcarbamoyvlymethyl}-6-ox0-1,6-dihvdropyridin-3-yl} benzoate {reference example laar) as

#g
()
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substrate there is prepared 4-{1<[(2-dimethylaminoethylcarbamoyl)methyl]-6-0xo0-1,6-dihydropyridin-3-
yi}benzoic acid. MS (ion spray) m/z 344 (M+H)".

Reference Example 170

Using essentially the same procedure used to prepare reference example 17a, except using methy! 4-(1-
methyl-piperidin-4-yloxy)-benzoate (reference example 114d) as substrate there is prepared 4-(1-methyl-

piperidin-4-yloxy)-benzoic acid.
Reference Exampie 17p

Using essentially the same procedure used to prepare reference example 17a, except using methyl 4-(1-
methanesulphonyl-piperidin-4-yl)-benzoate (reference example 126) as substrate and purifying by reverse
phase HPLC, there is prepared 4-(1-methanesulphonyl-piperidin-4-yl)-benzoic acid. 'H NMR (DMS0): d ‘
@ 2H), 7.40 (d, 2H), 3.68 (d, 2H), 2.91 (s, 3H), 2.70-2.85 (m, 3H), 1.84-1.93 (m, 2H), 1.68 (dg, 2H).

Reference Example 18

Methyl 4-{pyridine-N-oxide-4-yl]-benzoate. To a cooled (0°C) solution of methy! 4-[pyridin-4-yl]-benzoate
(2.1g, 10 mmo!) (reference example 19a) in CH,Cl, (41 mL) is added m-CPBA (3.4g, 50-60% technical
grade, 10 mmol). The resulting solution is stirred for | hour then a further portion of m-CPBA added (1.7g, 5
mmol). This solution is stirred for 1 hour { temperature held between 5-10 °C) then the reaction mixture
poured directly onto a silica gel column. Elution with 10% MeOH 7 40% EtOAc/ 50% CH,Cl, gave 2.0g of
the title compound as a tan solid|'H NMR (CD,0D)d 3.94 (s, 3H), 7.90 (m, 4H), 8.14 (d, J = gg Hz, 2H),
8.39(d, J = 7Hz, 2H). MS (EI) m/z 230 (M),

Reference Example 19a

Methyl 4-[Pyridin-4-yl}-Benzoate. To a solution of 4-[pyridin-4-yl])-benzoic acid {2.0g, 0mmol) (reference
example 1ia)in methanol (30 mL) is added conc. H.SQ, (4 mL). The resulting solution 1s warmd to 60 °C

and stirred at this temperature for 2.5 hours. The reaction mixture is then allowed 10 cool to room

A
hY

Co

A



wn

10

15

3H),7.50(d, ] = SHz, 2H), 7.69 (d, ] = 8Hz, 2H), 8.13 (d, = SHz. 2H) 8.68 (d. ] = 5Hz, 2H). MS (E) m/z | | !

@z. 2H), 8.59(d, J = 5Hz, 1H). MS (E1) m/z 244 (M+).

WO 00/39087 PCT/US99/30623

120

temperature then poured into ice. The pH of the resulting solution is adjusted to 7 using a 10 M solution of

NaOH. The product is then extracted into ethyl acetate. This solution is washed with brine, drted over

MgSO, and concentrated to give 2.1g of the title compound as a white solid. !'H NMR (CDCI;) d 3.94 (s,

—

I3 (MY e e S
Reference Example 19b
Using essentially the same procedure used to prepare reference example 19a except using 4-(2-chiloro- .
pyrimidin-4-yl}-benzoic acid (reference example 1ig) there Is prepared methyl 4-(2-methoxy- pynm:dm-4- ¥
yl)—penzoate 'H NMR (CDCly) 3.93(s, 3H), 4. 09 (s, 3H), 7.39(d.J=5Hz 1H), 8.13 (d, } = 8Hz, 2H), 8. 16~ “)
&)

Reference Exampie 19¢

4-(2-Oxo0-pyrimidin-5-yl)-benzoic acid methy! ester. Using essentiaily the same procedure used to prepare

reference e\amp!e 19a except usmg 4-(2-Oxo- pynmldm 5 yl}-benzoic acid (reference example Th ) as

substrate."H NMR (CD,OD) 328 (m. 1H), 3.47 (d, J = THz, 411), 3.90 (s, 3H), 7.44 (d, J = 8Hz, 2), 7. %
bbbt O

20

25

1.83 (m. 2H), 2.92 (m, 2H), 4.27 (bs, lH) 646(m TH), 66](d J=3Hz IH) 734(d J=9Hz 2H). 7.4>3

{d, 3 =2Hz. 1H). 7.60 (d, ] = 9Hz, “H)JMS (ion spray) m/z 330 (M+H)".

Reference Example 20 .

[3-(4-furan-2-yl-phenyl}-3-methyl-butyl}-carbamic acid tert-butyl ester. To a solution of 2-{4-(3-azido-1,1-
dimethyl-propyl)-phenyl]-furan (1.06g, 4.2mmol} (reference example 21) in THF (14mL) is added
triphenylphosphine (1.21g, 4.6mmol) and the sotution stirred for 5 hours then added H.O (13 tul, 8.4mmol)
and stirred for 3 hours. To the solution is added di-tert-butyl dicarbonate (3.7g, 16.8mmol), stirred for 16
hours then concentrated. The residue is purified by flash chromatographv (e]utmﬂ with 13% ethyl acetate in

hexanes) to give 1. 175 of title compound as a colorless oil. I'H NMR (CDCL,) 8 1. 34 (s, 6H) | 39 {s. 9H) ) e
—

-—

4

T j—

Reference Example 21



20

25

WO 00/39087 PCT/US9%/30623

2-[4-(3-azido-1,1-dimethyl-propyl)-phenyl]-furan. To a cooled solution (0°C) of 3-(4-furan-2-yl-phenyl)-3-

methyl-butan-1-ol (1.2g, 5.2mmot) (reference example 22) in CH,Cl, (17mL) is added triethylamine

(0.86mL, 6.2mmol), p-toluenesulfonyl chioride (1.18g, 6.2mmol) and 4-dimethylaminopyridine (305mg,

2.5mmol). The resuiting solurion is allowed to warm to 20°C while stirring for 1.5h then diluted with ethyl

acetate, washed with water and brine, dried over MgSQO, and concentrated. The residue is dissolved i’@?

(17mL), sodium azide (845mg, 13mmol) added and the mixture heated to 60°C and stirred for 3h. The i~

mixture is cooled to 20°C, then diluted with ethyl acetate, washed with water and brine, dried over MgSQO,

and concentrated. The residue is purified by flash chromatography (eluting with 10% ethyl acetate in

hexanes) to give 1.06g of title compound as a colorless oil. lH NMR (CDC1,) 6 1.36 (s, 6H), 1.95 (1, 1 = \

8Hz, 2H) 3.03 (1, 1~8H:r_, 2H),646(m tH), 662(m IH) 7.34(d, } = 8Hz, 2H), 7.46 (d, } = 2Hz, 1H), \/
NZ (d, ] = 8Hz, 2H). MS (fon spray) m/z 256 (M+H)"

Reference Example 22

3-(4-furan-2-yl-phenyl)-3-methyl-butan-1-0l. To a cooled solution {0°C) of 2-[4-(1,1-dimethyl-aliyl)-

phenyl]-furan (424mg, Zmmol) (reference example 51) in THF (4mL) is added dropwise (1M)borane-THF

complex (2.2ml., 2.2mmol) and the resulting mixture stirred for 1 hour. To the mixture is added 10%NaOH

(I.5mL) and 30wt% H.O, (1.5mL) and stirred for 1 hour while allowing to warm to 20°C. The mixture is.

diluted with ether, washed with water and brine, dried over MgSO, and concentrated. The residue is puriﬁed
. by flash chromatography (eluting with 25% ethyl acetate in hexanes) to give 341mg of the title compound.

'H NMR (CDCl) 5 1.34 (s, 6H), 1.40 (m, 1H), 1.94 (1, J = 8Hz, 2H), 3.48 (, J = 8Hz, 2H), 6.45 (m, 1H), .
e

6.60 (m, 1H), 7.35 (d, J = 8Hz, 2H), 7.44 (bs IH) 6.61 (d 1= 8Hz, 2H), MS (EI) m/z 230 (M+). (;

Reference Example 23

3-cyano-5- {2-[allyloxy-carbonyl-amino]-ethyl}indole. To a suspension of 5-(2-amino-ethy{}-3-cvano-indole
(reference example 2) {925 mg, 5 mmol) in CH,Cl, / THF (20 mL, 1 / 1) ts added N, N-
ditsopropylethylamine (869 mL, 5 mmoi) followed by aliyl-1-benzotriazoiyl carbonate (1.096g, 5 mmol).
The resulting mixture is stirred for 25 minutes then concentrated. The residue is puritied by flash

chromatography (eluting with 7% MeOH in CH.Cl,) tc give I__:27grofpzfoduct as a white solid \'H NMR

K(CDC&) d 292 (1, ) =7Hz 2H), 3.50(q. ) = 7Hz 2H). 4.53 (d, J = 3Hz, 2H),4.79 (bs, 1H). 518 (d, I = |p }
T oo
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Hz, 1H), 5.26 (d, ] = 17Hz, 1H), 5.87 (m, 1H), 7.10 (dd, 1 = 8.1 Hz, 1H), 7.34(d, = 8Hz, 1H), 7.54 (s, 1H), |
7.67(d, J = IHz, 1H), 9.08 (bs, 1H). MS (El) m/z 269 (M+). u

Reference Example 24a

6-Morpholin-4-yl-nicotinic acid. A mixture of 2.00 g (12.7 mmal) 6-chloronicotinic acid and 1.11 mL (12.7

mmol) morpholine is stirred for six hours at 120° C. After cooling, the reaction mixture is flash

chromatographed (5:1, then 3:1 methylene chloride: ca 7N NH; in MeOH) to provide 0.419 g of product as a

tan solid. Contaminated with both staring materials. Used without further purification. MS (ion spray) m/z .
{

10 209 (M+H)". B
Reference Example 24b

4-(5-2[-{3-Cyanoindoi-5-yl}ethylcarbamoy!]pyridin-2-yl)piperazine-1-carboxylic acid ethyl ester. Prepared
15 using essentially the same procedure as for reference example 24a except using N-(2- [3-Cvanomdol 5-
yijethyl)-6-chloronicotinamide (reference example Ie)J H NMR {5:1 CDCI CD3OD) §1.30 (3H t, f=7.1
Hz), 3.04 (2H, t, J = 7.2 Hz), 3.58-3.73 (10H, m), 4.17 (2H, g, J = 7.1 Hz), 6.68 (1H, d, J= 9.0 Hz), 7.20 (1H,
d, } =8.3 Hz), 7.43(1H,d,- 1= 83 Hz), 7.58 (1H, s), 7.91 (1H, d, ] = 9.0 Hz}, 798(1H s), 850(1H di= 2
2.4 Hz)J/ MS (ion spray) m/z 447 (M+H)", - -

20
Reference Exampie 24c ,-‘

6-(2-Hydroxyethylamino)nicotinic acid. Prepared using essentially the same procedure as for reference
example 24a ‘except using 2-amino-ethanol.'H NMR (CD,0OD): §3.47 (2H, m), 3.72 (”H m), 6.53 (1H, d, ; ,f/-\

------ i 792 08 4TSI 58 (3

25 J‘93Hz) 7.92 (1H, d, J“93Hz) 8.58 (1H, s). )MS (ion spray) m/z 183 (M+H)".

Reference Example 25a

2-(4-(carboxy)-phenyt)-2-methyi-propionamide. To a solution of 2-(4-(furan-2-yl)-phenyl)-2-mcthy!-
30 propionamide (reference example 26) (124 mg, 0.5 mmol) in CH,CN/CC!, /H,O (7 mL, 2/2/3) 1s added
NalO, (420mg, 2 mmol) followed by RuCly,(H-0) (3 mg). The resulting mixture is stirred vigorously for

1.5h, then diluted with ethyl acetate, washed with water and brine. dried over MgSO, and concentrated to
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give 100mg of the title compound as an orange solid. }‘H NMR (CD,0D) d 1.58 (s, 6H),7.50(d, )= SHZD
), 7,98 41 S8 308 (VrH), D
2H), (d, J = 8Hz, 2H). MS{EIym/z 208 (M+H). . (//

Using essentially the same procedure except using the specified furan derivative, there is prepared

5  Reference Example 25b

N-(2-methoxy-ethyl)-2- (4—(carboxy) phenyi) -2-methyl- prop1onam1de Usmg the product from reference
r‘u/x -.
example ZD'H NMR (CD,0D) d 1.58 (s, 6H), 3.29 (s, 3H) 3.36 (m 4H}, 6.24 (bs, 1H), 7.45 (m, 2H), 805 (
p

(m, ZH). MS (EI) m/z 266 (M+).
@, e e e -

Reference Example 25¢

4~(2-[N-t-Butoxycarbonyl-amino]-1,] -dimethyi-ethyl)-Benzoic Acid. Using the product from reference
exampleﬂ]'}{ NMR (CDCi;) d 1.30 (s, 6H), 1.38 (s, 9H), 3.26 {(bs, 1H), 3.33 (d, ] = 6Hz, 7H) 744 (d Jj

15 /_’H),SOS(d J = 8Hz, 2H). //()
k————__._,_—— B .- . R _ _ . ) - ) ‘ 2

Reference Example 25d

4-(3-tert-butoxycarbonylamino-1,1-dimethyl-propyl)-benzoic acid. Using the product from reference
example 20} 'H NMR (DMSO0) 8 1.25 (s, 6H), 1.36 (s, SH), 1.75 (m, 2H), 2.65 (m. 2H), 6.66 (bt, 1H), 747N
20 @ = 8Hz, 2H), 7.88 (d J= 8Hz 2H), 12.79 (bs, 1H). MS (EI) m/z 308 (M+H)" @,

-

i

Reference Example 26

2-(4-{furan-2-yl)-phenyl}2-methyl-propionamide. To a solution of 2-(4-(furan-2-yl)-phenyl}-2-methyl-
25  propionic Acid (reference example 28) (115 mg, 0.5 mmol) in CH,Cl. (3 mL) is added DMF (10 mL)
followed by oxalyl chloride (0.3 mL, 2M in CH,Cl.). The resulting solution is stirred for 2.5 hours then

concentrated. The residue is taken up in methanolic ammonia { 7N} and stirred for 14.5 hours, then

-

concentrated to glve 124 rng ofthe ntie compound as a tan solid \‘H NMR (CDCI,)d 1.58 (s, 6H), 5.2 (bs
. '*_'_—*————__,J

-~
/ TH), 5.3 (bs. TH), 6.45 (dd, J = 3, 1Hz, 1H), 6.63 (m, 1H). 7.39 (m, 2H). 7.45 (bs, 1H), 7.65 (m. 2H). MS (I

(ED, m/z 229 (M+).
\——- . _

Reference Example 27
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N-(2-methoxy-ethyl)-2-(4-(furan-2-y1}-phenyl)-2-methyl-propionamide, To a solution of 2-{4-(furan-2-yl)-
phenyl)-2-methyl-propionic Acid (reference example 28) (344mg, 1.5 mmol) in CH,Cl, (4 mL) is added
TBTU (528 mg, 1.65 mmol) followed by diisopropylethylamine (280 mL, 1.6mmol). The resulting mixture
is stirred for 2h then a further portion of DIEA added (280 mL) along with 2-methoxy-ethylamine (225 mL,
2.6 mmol}. The resuiting solution is stirred for 90 minutes then concentrated. The residue is purified by flash
chromatography (eluting with 10% CH,Cl, / 50% ethyl acetate in hexanes) to give 380mg of product as a
white solid.]'H NMR (CD, OD)d 1.58 (s, GH) 324 (s, 3H) 336 {m, 4H) 5.58 (bs, TH), 6.47 (dd, J =3,
2Hz, 1H), 6.65 (d, ] = 3Hz, 1H), 7.41 (m, 2H), 7.49(d, ] = 2Hz, 1H), 7.65 (m, 2H). MS (EI) m/z 287 (M+). | g

Ly
¥

e

Reference Example 28

2-(4-{furan-2-yl)-phenyi)-2-methyl-propionic Acid. To a solution of 2-{4-{furan-2-y1)-phenyl}-2-methy!-
propionic acid methy] ester (2.0g, 8.2 mmol) (reference example 30a) in MeOH/ THF (20 mL, ! / 1) is

added NaOH (2 mL, 6M). The resulting solution is stirred for 1 hour then heated to 65 °C and stirred at this
temperature for 2 hours. The reaction mixture is then cooled and acidified (to pH 1) with hydrochloric acid
(2 M). The resulting mixture is diluted with ether, washed with water and brine, dried over MgSO, and

conccntratcd to give 1.78g of the title compound as asohdrH NMR (CDCl;) d 1.61 (s, 6H), 6.45 (dd, J = 3, \

————

wz(d J =3 Hz, 1H), 7.42 (m, 2H), 7.45 (d, ] =2 Hz, 1H), 7.64 (m, 2H). MS (EI) m/z 230 (M+) /

——

'-".v

Reference Example 29.

2-[4-(2-[N-t-Butoxycarbonyl-amino]-1,1-dimethyl-ethyl}-phenyl]-furan. To a cooled (0 °C) sotution of
lithium aluminum hydride (152 mg, 4 mmol) in THF (6 mL) is added 2-(4-(furan-2-y!)-phenyl)-2-methyl-
propionitrile (422mg, 2 mmol) (reference example 30b). On complete addition, the cold bath is removed and
stirring continued for 3.5 hours. The resulting mixture is cooled to 0 oC then water (150 mL) NaOH (150
mL, 5M) and water (300 mL} added sequentially. The resulting slurry is diluted with ether then filiered
through celite. The filtrate is concentrated then the residue dissclved in THF (3 mL). To this solution is
added di-t-butlyl-dicarbonate (480 myg, 2 2mmoi). The resulting solution is stirred for 1 hour. then
concentrated. the residue is purified by flash chromatography (eluting with 10% ethy! acetate in hexanes) (o

give 524 mg of product as an oii.{'H NMR (CDCL)d 1.31 (s, 6H). 1.39 (s, 9H). 3.31 {bd, J = 6Hz. 2H_},> —

~



@

15

20

25

30

WO 006/39087 PCT/US99/30623

125

v

16,453 (dd, J =2, 1Hz, 1H), 661({! J=2Hz, 1H), 735(d 1=8Hz 2H),744(d, )= 1Hz, 1H), 7.62(d, ] =

| 8Hz, 2HY MS (ion spray) miz 316 (M+H). T T T T s T

Reference Example 30a

2-(4-(furan-2-yl)-phenyl)-2-methyl-propionic acid methyl ester. To a cooled (0 °C) solution of furan (5.7

mL, 78 mmol) in TMEDA / THF (81.4 mL, 14 / 86) is added n-buLi (15 mL, 2.5 M in hexanes). The cold

bath is removed and the resulting solution stirred for 45 minutes, then a solution of ZnCl, in THF added (40

mL, 0.5M). To this solution is added (Ph,P),Pd (1.0g, 0.86 mmol) and 2-(4-Bromo-phenyl)-2-methyl-

propionic acid methyl ester (4.5g, 17.5 mmol) (reference example 31a). The resulting solution is warmed to

60 °C and stirred for 3 hours. The reaction mixture is then cooled, diluted with ether, washed with

hydrochleric acid (2M), then brine, dried over MgSO, and concentrated. The residue is purified by flash

chromatography (eluting with 5% ether in hexanes) to give 3.84¢ of the title compoundras a folid.f 'H NMR “\
. (CDCl,) d 1.60 (s, 6H), 3.67 (s, 3H), 6.45 (m, 1H), 6.63 (d. ] = 3Hz, 1H), 7.35 (m, 2H), 7.46 (m, 1H}), 7.65

(m,f_[—_l)_._MS (E}) m/z 245 (M+H)". S~

)

Reference Example 30b

2,2-Dimethyl-(4-[Furan-2-yl]-Phenyl}-Acetonitrile. Using essentially the same procedure as in reference .
example 30a, except using 2-(4-Bromo- phenyl)—2 -methyl-propionitrile (referenec example 31b):. ¥'H NMR N
f{CDC!,)d 1.74 (s, GH) 647 (dd, =12, IHZ 1H) 666{d I ="2Hz, 1H),7.47 (m, 3H), 7. 68 (m ZH) MS
. (EDm/z 211 (MY

Reference Example 31a

2-(4-Bromo-phenyl)-2-methyl-propionic Acid Methyl ester. To a cooled (-20 °C ) solution of 4-Bromo-
phenyl-acetic acid methyl ester (9.1g, 40 mmol) (reference example 32) in THF (80 mL) is added methyl
iodide (5.6 mL, 90 mmol} followed by a solution of KOt-Bu in THF (88 mL, IM). The resuiting mixture is
stirred for 1 hour then diluted with ether, washed with water, then brine, dried over MgSQO, and

concentrated to give 9.8g of the title compound as an oil. 'H NMR (CDCh)d 1.55 (s, 6H}, 3.63 {s. 3H), %

e -
”

©{m, 2H), 7.43 (m, 2H).

—_— . . ) _ _ @
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Reference Example 31b

2-(4-bromo-phenyl)-2-methyl-propionitriie. Using essentially the same pracedure as in reference example
—— T e

31a, except using (4-Bromo-phenyli)-acetonitrile. 'H NMR (CDCl yd 1.70(s, 6H), 7.34(d, ] = SH@
7.50 (d, = 8Hz, 2H). MS (EI} m/z 223, 225 Br pattern (M)~ - - . - N
—_——e N\ ‘

Reference Example 32

4-Bromo-phenyl-acetic acid methyl ester. To a solution of 4-Bromo-phenyl-acetic acid (8.6g, 40 mmol) in
DMF (80 mL) is added K,CO, (6.16g, 44 mmol) followed by methyl iodide (2.8 mL, 45 mmol). The ‘
10 resulting mixture is stirred for 2.5 hours, then diluted with ether, washed with water and brine, dried over

MgS0, and concentrated to gwe 9 l g of the title compound as an oil. This material i is used without further

—_— R . . S o P P

punﬁcauonl HNMR (CDCly) d 3.58 (s, 2H), 3 69 (s, 3H), 7. 13(d J =8Hz, H) 743 (d. I = 8Hz, ﬂMs
(EI) m/z 228 / 230 (M) Br pattern. R

4

15  Reference Example 33a

2-Methyl-4- (2-methoxy-pyridin-5-yl)}-benzoic Acid. To a solution of Methyl 2-methyl-4- (2-
methoxypyridin-5-yl)-benzoate (600mg, 2.6 mmol) (reference example 34a) in THF /MeOH (8 mL, 1/ 1) 1s
added NaOH (3 mL, IM). The resulting mixture is stirred for 12 hours then actdified with hydrochloric acid

20 (2M, to give pH 5). The mixture is diluted with ether then washed with brine, dried over MgSQO, and
concentrated. The residual solid is triturated with ether / hexane (1 / 20). The resulting product (500 mg) is ‘
used withqut quh_g_xt_}:iziriﬁcation;:'H NMR (CDCl,y)d 2.71 (s, 3H), 3.98 (s, 3H), 6.82 (d, ] = 8Hz, 1H), 7.41 \ R

. (m, ZH), 7.81 {dd, ] = 8, 2Hz, 1H), 8.13(d, J = 8 Hz, 1H), 8.43 (d, J = 2 Hz, 1H). MS (ED) m/z 243 (M+). [
S

25  The following compounds are prepared using essentially the same procedure as described for reference

example 33a except using the specified ester.
Reference Example 33

30 4-(3,4-Dimethoxyphenyliberzoic acid. Using Ethyi 4-(3,4-Dimethoxyphenyi}benzoate (reference exampic

34b).
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Reference Example 33¢

4-(6-methoxy-pyridin-3-yl)-benzoic acid. Using 4-(6-methoxy-pyridin-3-yl}-benzoic acid ethyl ester
(reference example 34c), 'H NMR (DMSO) 6 3.92 (s, 3H), 6.95 (d, } = 9Hz, 1H), 7.80 (d, ] = 8Hz, 7H) 8 (?
__'_____,_,/

5 C <8Hz 2H), 8.10(dd, 1 = 9, 2Hz, 1H), 8.58 (d, J = 2Hz, 1H)MS (EI) m/z 229 (M+). P

T

Reference Example 33d ()

. 3-chloro-4-(6-methoxy-pyridin-3-yl)~-benzoic acid. Using 3-chloro-4-(6-methoxy-pyridin-3-yl)-benzoic acid
10 methyl ester (reference example 38) ‘l HNMR (DMSO) 8 3.92(s,3H), 6.96 (4, ] =9 Hz, 1H)%, 7.60(d,] =

" gHz, 1H), 7.88 (dd, ) = 9, 2Hz, 1H), 7.96 (d, J = 8Hz, 1H), 8.04 (s, 1H), 8.29(d, J = 2Hz, 1H). MS (Elym/z .
|
L 263/265 (M+, CI). (/\

- —-- - P
\_- .

Reference Example 33e

15
4-(2-[t-butyloxycarbonylaming-methy!|-pyridin-4-y|}-benzoic acid. Using the product from reference - ,\
example 56 "H NMR (DMSO) & 1.39 (s, 9H), 4.31 (d, } = 6Hz, 2H), 7.4 (bt, ) = 6Hz, 1H), 7.65 (m, 2H), "\ ’7
7.86 (d, J = 8Hz, 2H), 8.07 (d, J = 8Hz, 2H), 8.60 (d, ] = 5Hz, 1H).. MS {(ion spray) m/z 329 (M+H).

20  Reference Example 33f ey

/ i_".\

4-(2-Carbamoyl-pyridin-4-yl}-benzoic acid. Using the product from reference example 58.-': 'HNMR

(DMSO) & 7.74 (bs, 1H), 7.97 (m. 3H), 8.05 (d, ) = 8Hz, 2H), 8.20 (bs, 1H), 8.34 (bs, 1H), 8.73 (d, J = SHz, |

1H). MS (ED) m/z 242 M+. ’
25

Reference Example 33g

4-(2-[N,N-dimethylamino-methylj-pyridin-4-yl)-benzoic acid. Using the product from reference example 59
and purifying by reverse phase HPLC (0.1% TFA /acetomtrrle / water 0r:snd:f:nt)-"'H NMR (DMSO} a ’?\
(5. 6H), 4.51 (5. 2H), 7.85 (d, ] = SHz, 1H), 7.93 (s, 1H), 7.94 (d, J = 8Hz, 2H), 8.08 (d. ] = 8Hz. 7H) 8. 73 N

——

' {d, J = 5Hz, 1H)."MS (ion spray) m/z 257 (M+H).
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Reference Example 34a

Methyl 2-methyl-4- (2-methoxy-pyridin-5-yl)-benzoate. To a cooled (-78°C) solution of 2-methoxy-5-
bromo-pyridine (1.88g, 10 mmol) in THF (25 mL) is added, dropwise, n-BuLi (4.4 mL, 2.5M in hexanes).
5  Oncomplete addition, the resulting solution is stirred for 10 minutes then ZnCl, added (21 mL, 0.5M in

THF). The cold bath is removed and stirring continued for 15 minutes. To this solution is added a solution
comprised of 4-bromo-2-methyl-benzoic acid methyl ester (2.25¢g, 9.8 mmol) and (Ph,P).Pd (0.56g. 0.48
mmol) in THF (5 mL}. The resulting solution i$ warmed to 60 °C and stirred at this temperature for 2h. The
reaction mixture is allowed to cool, then diluted with ethy! acetate, washed with ammonium chloride

10 solution (sar.) and brine, dried over MgS0O, and concentrated. The résidue i1s purified by flash .
chromatography (eluting with 10% ethyl acetate in hexanes) to give 626 mg of the title compoundas an otl.
'H NMR (CDCl,) d 2.68 (s, 3H), 3.93 (s, 3H), 3.98 (s, 3H), 6.82 (d, J = 9Hz, 1H), 7.39 (m, 2H), 7.81 (d, 1 = J
9Hz, 1H), 8.00 (d, } =9 Hz, 1H), 8.40(d, ] = 2 Hz, 1H). MS (El) m/z 257 (M+). }

15 Using essentially the same procedure as in reference example 34a, except using commercially available 4-

bromobenzoic acid ethyi ester and 3,4-dimethoxy-pheny! bromide (in place of 5-bromo-2-methoxy-pyridine)

there 1s prepared:

Reference Example 34b

20
Ethyl 4-(3,4-Dimethoxyphenyl)benzoate.

f@ NMR(CDC,) & 1.43 (3H, m), 3.92 (3H, m), 3.98 (3H, m), 6.95 (tH, m), 7.23 (iH, s), 7.20 (1H. m), 7.61 h
L{ZH, m), 8.12 (2H, m). ) LZ i

25 Using essentially the same procedure as in reference example 34a, except using 4-bromobenzoic acid ethyl

ester there is prepared:.
Reference Example 34c¢

30  Ethyl 4~(6-methoxypyrid-3—yl)benzoate.. 'H NMR(CDCL) & 1.41 (3H, 1, J=7.24 Hz}, 3.99 (3H, s). 4.40
(2H, q, J=7.24 Hz), 8.63 (1H, d, J= 8.63 Hz), 7.60 (2H, d. J= 8.36 Hz), 7.83 (1H. dd. J,= 8.63 Hz, 1:=2.58 Q
CH2), 8.12{2H. d, J=8.36 Hz). 8.43 (1H. d, 1= 2.58 Hz). MS{ED) m/z 257 M™. % /

t
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Reference Example 35a

4-(1,2,4 Thiadiazol-5-ylbenzoic acid.

A mixture of 0.500 g (2.17 mmol) 5-(p-trifluoromethylpheny!)-(1,2,4)thiadiazole in 5 mL concentrated
sulfuric acid (Fisher) is heated to 150° C for five hours and poured into ice water. A yellow precipitate 1s
collected by filtration, washed with water, and dried to give 0.439 g of the product, as the sulfuric acid salt,

as a white solid in 79.3% yield. Used without further purification. MS (EI) m/z 206 M".

Reference example 35b

Using essentially the same procedure except starting with 4-(3H-imidazol-4-ytrifluoromethylbenzene

(reference exampie 37) there is prepared:
4-(3H-imidazol-4-y1)-Ibenzenoic acid. Used further purification. MS(EI) m/z 188 (M").

Reference Example 36a

N-[2-(3-Cyano- | H-indol-5-yI)-ethyl}-2-methyl-4-{6-0x0-1,6-dihydro-pyridin-5-yl)-benzamide. A mixture of
N-{2-(3-Cyano-1 H-indol-5-yl)-ethyl}-4-(2-methoxy-pyridin-5-y!)-2-methyl-benzamide (146 mg, 0.35 mmol)
(reference example In) and pyridinium hydrochioride (3g) is heated to 160 °C and stirred at this temperature
for 3 minutes. The liquid is then cooled and mixed with water. The resutting precipitated solid 1s filtered,
washed with water (3x) then dried under vacuum to give 133mg of th title compound as a solid. This

material is used without further purification. MS (ion spray) m/z 397 (M+H).

Using esssentially the same procedure except using the specified methoxy-pyridine derivative, there is

prepared:
Reference Example 36b

N-[2-(3-Cyano- I H-indol-3-yl)-ethyl]-4-(6-ox0- 1 ,6-dihydro-pyridin-5-yi)-benzamide. Using the product

from reference example 1p. MS (ion sprav) m/z 383 (M+H),
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Reference Example 36¢

N-[?_-(B-cyano-lH—indol—S»yl)—ethyl]-3-ch]oroMydm—pyridin—};y_l}-benzamide. Using the

e

produgct from reference example 1u. {'H NMR (DMSQ) 8 2.97 (bt, 2H), 3.53 (m, 2H), 6.42(d, = 9Hz, 1H),\
7.17 (d, J = 9Hz, 1H), 7.54 (m, 4H), 7.82 (d, ] = 8Hz, 1H), 7.95 (m, 2H), 8.20 (m, 1H), 8.73 (bt, 1H), 8.88
(m, 1H), 12.15 (bs, tH){MS (ion spray) m/z 417/419 (M+HY", CL.

Reference Example 36d

10 !
N-{2-(3-cyano-1H-indol-3-y[}-ethyl]-4-(6-ox0-1,6-dihydro-pyridazin-3-yl)-benzamide. Using the product
from reference example lak. 'm (L. T=7Hz, 2H), 3.55 (m, 2H), 7.02(d. ) = 10Hz, THAT,
7.18(d, J = 7Hz, 1H), 7.48 (m, 2H), 7.94 (m, 4H), 8.10 (d, ] = 10Hz, 1H), 8.20 (d, J = 3Hz, 1H), 8.66 (bt, )@
THD, 12,11 (s, 1H), 13.29 (s, Bmﬁ)i

15

Reference Example 36e

4-(6-0x0-1,6-dihydro-pyridazin-3-yl)-benzoic acid methyl ester. Using the product from reference example
63., '"H NMR (DMSO) 6 3.88 (s, 3H), 7.04 (d, ] = 10Hz, 1H), 8.02 (d, ] = 8Hz, 2H), 8.06 (d, ) = 8Hz, 2H),
20 @2 (d, 3= 10Hz 1H), 13.37 (bs, 1H). MS (EI) m/z 230 (M").

Reference Example 36f

Ethyl 4-(6-0x0-1,6-dihydropyridin-3-ybenzoate. Using the product from reference example 34c
25/ "M NMR (5:1 CDCI,:CD,0DY: 3 1.41(3H, t, J= 7 Hz), 4.40 (2H, q, ] = 7 Hz), 6.70 (1H, d, J = 10 Hz), 7.52 @
(2H, d, J =8 Hz), 7.63 (1H, d, I = 3 Hz), 7.83 (1H, dd, J = 3 Hz, 10 Hz), 8.09 (2H, d, J = 8 Hz).

Reference Example 37

30 4-(3H-imidazol-4-yl)-triflucromethylbenzene. To a solution of 5 & (24 mmol) 4-(trifluoromethyh)benzoyi
chlaride in 100 mL THF cocled to 0 C is added dropwise 72 mmol diazomethane in 200 mL ethy! ether.

After 18 hours at 0 °C, excess diazomethane is destroyed with acetic acid, and he solution 1s concentrated.
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To the resulting residue is added 100 mL THF and 40 mL [ M HCl in ethyl ether. After one hour the reaction
is concentrated and then warmed im 25 mbL MeOH, and this warm solution is added dropwise to a solution of
8.6 g (47 mmol) copper{Il) acetate (Aldrich) in 5 mL 37% agueous formaldehyde and 100 mL 28% ammon-

ium hydroxide. The reaction is heated to 100 C for 30 minutes and allowed to cool overnight. The resulting
solution is decanted away from a brown precipitate, and the precipitate is washed with water and taken up in
150 mL 1:1 EtOH: water. Hydrogen sulfide is bubbled through this solution to give a tan solid; the solution

is stirred for two hours and concentrated. The residue is suspended in ethanol/water solution, filtered

through Celite, and purified on HPLC to give 2.1 g of the product in 43% yield. MS(EI) m/z 212 (M").

Reference Example 38

3-chloro-4-{6-methoxy-pyridin-3-yl)-benzoic acid methyl ester. To a cooled solution (-78°C) of 2-methoxy-
5-bromopyridine (1.13g, 6mmol, reference example 41a) inTHF (12mL) is added over 10min (2.5M)n-
butylfithium (2.4mL, 6mmol) and the resulting solution stirred for 15min. To this solutton is added
dropwise (0.5M)zinc chioride (12ZmL, 6mmol) and the temperature of this arylzinc bromide allowed to warm
to 0°C with stirring. To 2 cooled solution (0°C), in a separate flask, of palladium bis(dibenzylideneacetone)
(288mg, 0.5mmol) and 1,1’-bis(diphenylphosphino)ferrocene (276mg, 0.5mmol} in THF (2mL) is added a
solution of 3-chloro-4-trifluoromethanesulfonyloxy-benzoic acid methyl ester (1.59g, Smmol) (reference
example 39) in THF (2mL) followed by the arylzinc bromide solution. The resulting solution is heated to-
65°C and stirred for 2.5 hours then cooled to 20°C, diluted with ether, washed with sat NH,Cl soln and bri;e,
dried over MgSQ, and concentrated. The residue ts purified by flash chromatography ﬁ(_er!t_n_ingh\vi}h 25%

——

[ .
ether in hexanes) to give 428mg of title corapound as a yellow crystalline solid., 'H NMR(CDCl,) § 3.95 (s,
A . - T - /_f '

"3H), 4.00 (s, 3H), 6.84 (d, } = 9Hz, 1H), 7.40 (d, } = 8Hz, 1H), 7.72 {dd, J = 9, 2Hz, 1H), 7.98 (dd, ] = 8,
2Hz, 1H), 8.15 (s, 1H), 8.25 (d, I = 2Hz, 1H). MS (EI) m/z 277 (M+).

—— e =

Reference Example 39

3-chtoro-4-triftuoromethanesulfonyloxy-benzoic acid methyl ester. To a cooled mixture (-5°C) of
(60%)sodium hydride (1.1g, 27.5mmeol) in THF (60mL) is added dropwise a solution of 3-chloro-4-hydroxy-
benzeic acid methyl ester (4.66g, 25mmol) (reference exampie 40) in THF (10mL) and stirred miXture at 0°C
for 30min. To this mixture is added a solution of N-phenyltrifiuoromethanesulfonimide (13 4g, 37 Smmol)

and 1,3-dimethyl-3.4,5 6-tetrahvdro-2( L H}-pyrimidinone (20mLY in THF (10ml). The resulting mixure is

)
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CQHZ 1H), 8.02 (dd, ] =9, 2Hz, 1H), 8.21 (d, ] = 2Hz, 1H). MS (EI) m/z 318/320 (M+, Cl).

WO 00/39087 PCT/US99/30623

allowed to warm to 20°C and stirred for 1 hour, diluted with ether, washed with water and brine, dried over

MgSO0, and concentrated. The residue is purified by flash chromatography (eluting with 10% ether in

hexanes) to give 6.86g of title compound as a colorless oil. H NMRT (CDC)83.96(s, 3H), 7.44(d, J = h
!

\/'

Reference Example 40

3-chloro-4-hydroxy-benzoic acid methy] ester. To a solution of 3-chloro-4-hydroxy-benzoic acid

hemihydrate (5.08g, 50mmol) in methanol (150mL) is added slowly {conc)sulfuric acid (22.5mL). The

resulting solution is heated to 55°C and stirred 2 hours then cooled to 20°C. Poured solution into ice and

extracted with ether. The organtc is washed with brine, dried over MgSQ, and concentrated. The residue is B
purified by flash chromatography (elut:ng with 30% ethyl acetate in hexanes) to give 9.5g of title compound

as a white crystalline solid. 'H NMR (CDCL,) 53.90 (s, 3H), 7.06 (d, ] = 9Hz, 1H), 7.88 (dd, } = 9. 2Hz,

1H), 8.05 (d, 1 = 2Hz, 1H). MS (EI) m/z 186/188 (M+, CI). s C

—

-

—

Reference Example 412

2-methoxy-5-bromopyridine. To a solution of 2,5-dibromopyridine (20g, 84mmol) in DMSO (84mlL.) is
added (25wt%) sodium methoxide (21.2mL, 93mmol). The resulting solution is heated to 80°C and stirred
for 45min then cooled to 20°C, diluted with ether, washed with water and brine, dried over MgSO, and - -

concentrated. The residue is purified by flash chromatography {eluting with 10% ether in hexanes) 1o g,we

————— - — —

r—-»
14.6g of title compound as a colorless oil. |'H NMR (CDCl;) 6 3.90 (s 3H), 6.66 (d, ] = 9Hz, 1H), 7.63 (dd, \ L‘
[
(3=9,3Hz, 1H), 8.20(d, } = 3Hz, 1H). MS (E1) m/z 187/189 (M+, Br). /

Reference Example 41b

Using essentially the same procedure used to prepare reference example 4 la except using the ‘product from

referg_gg_g_e_aample 60, there is prepared 3-bromo-6-methoxypyridazine. |H NMR (CDCl,) 8 4.11 (s, 3H), ) {T\

@ 3=9Hz 1H), 748 {d, ] = 9Hz, 1H}. MS (ion spray) m/z 189/191 (M+H)', Br. p.

—

Reference Example 42a
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4-(7TH-pyrrolo[2,3-d}pyrimidin-6-yl}-benzoic acid. To a solution of 4-(7H-pyrrolo[2,3-d]pyrimidin-6-yl}-
benzoic acid methyl ester (0.601 g, 2.4 mmol) (reference example 43a) in 1:] THF-methanol (10 mL) is
added NaOH (10N) (2.4 mL, 24 mmol) and 0.5 m! H.O. The resulting solution is stirred for 1 hour then
cooled to 0°-5°C and adjusted to pH 3 with 2N HCI. The precipitated solid is filtered off, washed with a

5  small volume of water and dried under high vacuum to give 07.355g of title compound as a yellow sotid. 'H

/’ NMR (DMS0) 8 7.59 (s, 1H), 8.10 (d, ] = 8Hz, 2H), 8.20 (d, J = 8Hz, 2H), $.22 (s, 1H), 9.50 (bs, 1H), 14.1(;/ &
/
(bs, 1H). MS (BI) m/z 239 (M+).

Using essentially the same procedure as in reference example 42a except using the specified ester there is

{,_.I 0  prepared.

Reference Example 42b

4-(1H-pyrrolo[3,2-c]pyridin-2-y})-benzoic acid. Using the product from reference e:_g;_injgie 43b. '"H NMR
15 / (DMS0) 8 7.63(s, 1H), 7.99 (d, | = 6Hz, 1H), 8.16 (-m,.4H), 8.46(d, J = 6Hz,1H), 9.34 (s, 1H), 13.67 (bs,}
| TH). MS (EI) miz 238 (M#),
AN

Reference Example 42¢

20 4-furof3,2-cjpyridin-2-yl-benzoic acid. Using the product from reference example 43c. 'HNMR (DMSO-)HBJ @

e 7.89 (s, 1H), 8.05 (d, J = 7Hz, 1H), 8.12 (m, 4H). 8.68 (bd, 1H), 9.24 (bs, 1H), 13.20 (bs, 1H). MS (EI) m/z
239 (M+).
\: (M+)

Reference Example 43a
25
4-(7H-pyrrolo[2.3-d]pyrimidin-6-y|)-benzoic acid methyl ester. To a solution of (3-iodo-pyrimidin-4-
yhcarbamic acid tert-butyl ester {1.46g, 4.55mmol) (reference example 44a) in DMF (15 mL) Is added 4-
ethynyl-benzaic acid methyl ester (0.721g, 4.5 mmol)(reference example 46), copper iodide 99.999% (2img,
0.112mmol), bis{triphenylphosphine)palladium(ii)chloride (158mg, 0.225mmol) and 1,8-diazabicyclo{5.4 0]
30  undec-7-ene (1.5mL, 10mmol). The resulting solution is heated to 100°C and stirred for | hour then coocled
10 20°C. The solution is diluted with ethyl acetate, washed with water and brine, dried over MgS0, and

concentrated. The residue is purified by flash chromatography (eluting with 50% ethyl acetate, 5% methanol
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@, 2H), 8.43 (d, I = THz, 2H). /f
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o T . LT
in hexanes)to give 601 mg of title compound as a yellow crystaliine solid."'H NMR (DMSQ) & 3.89 (s, 3H), }:D

(7.24 (s, 1H), 8.06 (d, J = 8Hz, 2H), 8.14 (d. J = 8Hz, 2H), 8.81 (bs, 1H), 9.05 (bs. 1H), 12.79 (bs, 1H)./MS
H_“u-_—‘_—_'_‘_'"‘—*-—-___k_ —_ 7 . ——

(ion spray) m/z 254 (M+H)". R

Using essentially the same procedure as in reference example 43a except using the specified aryl iodide there

is prepared.
Reference Example 43b

4-(1H-pyrrolo[3,2-c]pyridin-2-yl)-benzoic acid methyl ester. Using the product from reference example 49. 98
'H NMR (CDCY;) 8 1.34 (s, 9H), 3.96 (s, 3H), 6.69 (s, 1H), 7.51 (d, } = 8Hz. 2H), 8.08 (d, ] = 8Hz, 1H), 8.1 1) é
(d, J = THz, ZH), 8.51 (d, } = 6Hz, 1H), 8.90 (s, 1H). MS (EI) m/z 352 (M-+).

Reference Example 43¢

4-furo[3.2-c]pyridin-2-yl-benzoic acid methyl ester. Using the producl from reference example SOK'H NMR

(CDCL) 8 3.96 (s, 3H), 7.20 (s, 1H), 7.49 (d, § = SHz, 1H), 7.94 (d, ] = 8Hz, 2H), 8.14 (d, ] = 8Hz, 2H), 8.53
(d, } = SHz, 1H), 8.97 (s, 1H). MS (EI) m/z 253 (M+).

Reference Example 44a

(5-iodo-pyrimidin-4-yl)carbamic acid tert-butyl ester. To a mixture ofS—iodo-pyrimidin yiamme {3.52g,

—

177 Evun
1. omins

E).
C).

ravt_hoty]
Igrt

15.9mmol} (reference example 45) in THF (100mL) is added pyridine (1.4mL, butyl

dicarbonate (3.82g, 17.5mmol). The resulting mixture is heated to 50°-55°C and stirred for 2.5 hours then

cooled to room temp and concentrated. The residue is purified by flash chromatography (efuting with 20%

P

ethyl acetate, 5% methanol in hexanes) to give 1.46g of title > compound as a pale yellow solid, 'H NMR

@80)6343 (5. OH), 8.87 (5. 1H), 9.01 (s, 1H), 9.60 (bs, [H), MS (EI) m/z 321 (M), @;

e -

Reference Example 44b

vridine t there ig

using essentially the same procedure as in reference exampie 44a except Using 4-amino-py:

prepared pyridin-4-yl-carbamic acid tert-butyl ester.?;H NMR (CDCI,1 8 1.52 (5, 9H), 6.82 (bs, 1H), 7.30 (d, , P
>

———
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Reference Exampie 45

5-iodo-pyrimidin-4-yl amine. {Based on Brown, D.J.; 1.8.C.1., 69, December, 1950, pp.353-356) Toa
solution of 4-aminopyrimidine (2.8g, 29.4mmol) in acetic acid (30mL) is added ICI (3.03mL, 60.4mmol).
The solution is heated to 100°C and stirred for 3 hours then poured into H,O (140mL). The mixture is
decolorized with sodium bisulfite then cooled to 0°-5°C and the pH adjusted to 6-7 with NaOH(s). The
precipitated product is filtered off, washed with a small volume of H,O then dried under high vacuum to give

e el e
3 52g oftltle compoun_d as a whlte sol:d 'H NMR (DMSQ) § 7.09 (bs, 2H), 8.30 (s, 1H), 8.45 (s, TH). MS 1‘)

: (EI) m/z 221 (M+H)

‘-.10 e
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Reference Example 46

4-ethynyl-benzoic acid methyl ester. To a solution of 4-trimethylsilanylethynyl-benzoic acid methyl ester
(4.65g, 20mmol) (reference example 47) in THF (40rmL) is added (1M) tetrabutylammonium fiuoride

(30mL, 30mmol) and acetic acid (1.9mL, 33mmol). The resulting solution is stirred for 25min, diluted with
cthyl acetate, washed with water and brine, dried over MgSQO, and concentrated. The residue is purified by
flash chromatography (etuting with 10% ether, 10% dichloromethane in hexanes} to give 2.56¢g of title
compound as a pale yellow sohd *‘H NMR (CDCl,) 8 3 73 (s, 1H), 3,92 (s, 3H), 7.55 (d, } = 8Hz, 2H), &. OO‘\\

.9

L

——

(d, ] = 8Hz, ZH) MS (EI) m/z 160 (M+). . ;

N

e _

Reference Example 47

4-trimethylsilanylethynyl-benzoic acid methyl ester. To a cooled solution (-78°C) of
(trimethylsityDacetylene (4.2mL, 30mmol) in THF (25mL) is added dropwise (2.5M) n-butyllithium
(11.6mL, 29mmol) and stirred for 30min followed by siow addition of {0.5M) zinc chloride (58mL,
29mmol). The resulting solution is allowed to warm to 20°C followed by addition of 4-iodo-benzoic acid
methyi ester (5.24g, 20mmot) (reference exarnple 48) and tetrakis(triphenylphosphine)paltadium(0) {1.16g,
Immol} in THF (10mL). The resulting mixture is heated to 35°C and stirred for 2 hours then cooled to 20°C.
The reaction mixture is dituted with ethyl acetate, washed with sat. NH,Cl soln, water and brine, dried over

MgSO and Loncentrated to give 4.65g of title compound|'H NMR (CDCl;) 5 0.26 (s, "H), 3.91 (s, 3H), 7. S) 7
(2

e ——

Qk 8Hz, 2H), 7.97 (d. J = 8Hz, 2H). MS (EI) m/z 232 (M+)
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Reference Example 48

4-iodo-benzoic acid methyl ester. To a solution of 4-iodobenzoic acid (9.92g, 40mmol) in DMF (80mL) is
added potassium carbonate (5.8g, 42mmot) and todomethane (2.6mL, 42mmol). The resulting mixture is
5  stirred for 17 hours, diluted with ethy| acetate, washed with water and brine, dried over MgSO, and
concentrated. The crude solid is recrystallized in ethyl acetate/hexane 1o give 8.74g of title compound@ [ l)
NMR (CDCI;) 8 3.91 (s, 3H), 7.74 (d, } = 8Hz, 2H), 7.80 (d, ] = 8Hz, 2H). MS (El) m/z 262 (M+). ~

Reference Example 49 .
10 - x S
(3~-iodo-pyridin-4-yl)-carbamic acid tert-butyl ester. To a solution of pyridin-4-vl-carbamic acid tert-buty}
ester (14.8g, 76.3mmol) (reference example 44b) in THF (300mL) is added N,N,N*,N’-tetramethylethylene-
diamine (34.5mL, 230mmol) and the solution cooled to -78°C. To this solution is added slowly (2.5M) n-
butyllithium (91.5mL, 230mmol), the reaction temperature allowed to rise to -20°C and the resulting mixture
15  stirred for 1.5 hours. The mixture is cooled 1o -78°C and a solution of iodine (29.04g, 114mmol) in THF
(60ml.) is added then stirred for 10min. The mixture is warmed to 20°C, stirred 30min then diluted with -
ethyl acetate, washed with water, sat. sodium thiosuifate and brine, dried over MgSO, and concentrated. The

residue i3 purified by flash chromatography (eluting with 20% ethyl acetate in hexanes) to give 17.7g of title
compound as a light yellow crystalline solid|'H NMR (CDCHL) 8 1.54 (s, 9H), 7.03 (bs, 1H), 8.10(d, J = . . @

6Hz, 1H), 8.34 (d, ] = 6Hz, 1H), 8.74 (s,1H). MS (E1) m/z 320 (M=),

20

. .
T ———— _ e L

Reference Example 50

3-iodo-pyridin-4-ol. To a solution of 4-hydroxypyridine (12g, 126mmol) in H,0 (30mL} is added sodium
25  carbonate (11.32g, 107mmol) and the resulting mixture heated to reflux (100°C) followed by the dropwise

addition of a solution of potassium iodide (19.8g, 119mmol) and iodine (18g, 7immol) in H,O {50mL). The

resulting hot solution is adjusted to pH 6 using 2N HC! soln. and ﬁhefsd hot through 2 cintered giass funnel.

The filtrate is cooled and the precipitated product cotlected by filtration. The filtrate is heated to reflux and

the above procedure repeated. The crude product is heated to reflux in §.3M HCI soln. and filtered through a
30 cintered glass funinel. The filtrate is kept near refiux while adjusting pH to 6 with 1N NaOH soln. then

cooled to 5°C, the precipitate collected and dried under high vacuum giving 8g of title compound as 2 yellow
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solid. 'HNMR(DMSO)&(S 16(d J=7Hz 1H), 770(d J=T7Hz, 1H), 827 (s, {H), 11.70 (bs, 1H). MS (EI) Q
m/z 221 (M+.). £

Reference Example 51

2-[4-(1,1-dimethyl-altyl)-phenyl}-furan. To a cooled siurry (0°C) of methyltriphenylphosphonium bromide
(18.8g, 52.6mmol} in THF (60mL) is added dropwise (I M)sodium bis(trimethylsilyllamide (52.6mL,
52.6mmot) and the resulting mixture stirred for 30min. To the mixture is added a solution of 2-{4-furan-2-
yi-phenyl)-2-methyl-propionaldehyde (5.64g, 26.3mmol) (reference example 52) in THF (25mL) and the
.l 0  resulting mixture stirred for 45min. The mixture is diluted with ether, washed with water and brine, dried
over MgSQO, and concentrated. The residue is purified by flash chromalography (eluting with 10% ethyl
acetate in hexanes) to gwe 6 2g of title compound as a yeliow oil.}'H NMR (CDCL) 8 1.41 (s, 6H), 5.03 (s, .
“"1H), 5.08(d, } = THz, TH), 6.03 (m. 1H), 6.45 (m, 1H), 6.60 (d, J = 3Hz, 1H), 7.36 (d, I = 8Hz, 2H), 7.44 5 Z
1H), 7.60 (d, J = 8Hz, 2H). MS (El) m/z 212 (M+). '
135 S

Reference Example 52

2-(4-furan-2-yl-pheny!}-2-methyl-propionaldehyde. To a solution of 2-(4-furan-2-yl-phenyl)-2-methyi-
propan-1-ol {6.56g, 30mmol) (reference example 53) in CH,Cl, (200mL) is added Dess-Martin-periodinane
20 (22.5g, 53mmol) and the resulting mixture stirred for 45min then concentrated. The residue is purified byw
. _ﬂash chromatography (elutmg w1th 10% ethy_ljc_:ftate mh«itixneMMﬁMR
(CDCly) & 1.48 (s, 6H), 6.47 (m, 1H), 6.66 (d, ] =3Hz, 1H), 7.30 (d, J = 8Hz, 2H), 7.46 (s, 1H), 7.68 (d, } =
8Hz, 2H), 9. 50 (s, lH) MS (EI) m/z214 (M+) I —

25  Reference Example 53

2-(4-furan-2-yl-phenyl}-2-methyl-propan-1-ol. To a cooled solution (G°C) of (I M)lithium aluminum hydride

{13.3mL, 13.3mmotl} in THF (27mL) is added a solution of 2-(4-furan-2-yl-phenyl)-2-propionic acid methyl

ester (3.1g, 12.7mmol) (reference example 30a) in THF (1 1mL}. The resulting soiution is stirred for 13min
30  then added slowly H.O (0.5mL), 15%NaOH (0.5mi) and H.O (1.5mL). The resulting sturry is diluted with

ether, filtered through a pad of celite and the filtrate concentraled to give 2.7g of title compound as a white
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Reference Example 54

A suspension of TFP resin (United States Patent Application Serial No. 60/090,558) (1g, 0.83 mmol/g) and
4-t-butyl-benzoic acid ( 295 mg, 1.66 mmol in DMF(10 mL) is shaken for 10 minutes. then DMAP (20 mg,

0.16 mmol) in DMF (1mL) added. To this mixture is added 1,3-diisopropylcarboditmide (200 mL, 1.6

mmol). The resulting suspension is shaken for 2.5 hours then filtered and the solid washed, sequentially,

with approximately 10 mL of each of CH,C},, DMF, THF, CH,Cl.. The resulting acylated resin is dried .

under vacuum and used without further processing,. - . -

A wide range of carboxylic acids can be activated using essentially the same procedure, A representative list

of such carboxylic acids includes:

4-(4-carbamoyl-phenyl)-benzoic acid

4-(4-methoxy-phenyl)-benzoic acid

5-methoxy-indol-2-yl-carboxylic acid

6-chloro-benzothiophen-2-yl carboxylic acid

4-(4-benzyloxy-phenyl}-henzoic acid

4-chloro-benzoic acid

4-(methylsulphonyl)-benzoic acid .

4-(aminosulphonyl)-benzoic acid
Reference Example 55

N-(2-[3-Cyano- |-methyiindol-5-yllethyl)-4-(6-methoxypyrid-3-yh)benzamide. A solution of 0.250 g (0.6531
mmol) N-(2-[3-Cyano-indol-5-yl]ethyl)-4-(6-methoxypyrid-3-yl)benzamide (reference example ip}in 5 mL
DMEF is added 1o a cooled (0°C) sotution of 0.0328 g (0.820 mmol) sodium hydride {60% dispersion in
mineral oil) in 2 mL DMF. After ten minutes ¢.043 mL (0.6%9 mmol) iodemethane is added, and the cooling
bath removed. After 3 hours, the reaction is quenched with water, concentrated, and the resulting residue
flash chromatographed (2:2:1 CH.Cl,: EtOAc; hexanes) to provide 0.167 g of"the product as a white solid in
RO b S SR ——

65%v1€fdf'HNMR(CDC 1) 6309(7H[J‘7H27)380(7P m), 386(3H Q) )99(JH sh6 T (ITH, m, /‘)
t
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br), 6.83 (1H, d, J = 8 Hz), 7.29 (1H, 5), 7.37 (1H, d, } = 8 Hz), 7.55-7.58 (3H, m), 7.64 (1H, 5), 7.76-7.82 ) \)

(3H, m), 8.40 (1H, d, ) = 2 Hz)./MS (ion spray) m/z 411 (M=H)".

Reference Example 56

Methy! 4-(2-t-butyloxycarbonylamino-methy[]-pyridin-4-yl)-benzoate. To a solution of methyl 4-(2-cyano-
pyridin-4-yI}-benzoate (1.15g, 4.8 mmol) (reference example 57) in THF (20 mL) is added palladium on
carbon (200 mg, 10% Pd by wt) followed by di-t-butyl-dicarbonate (1.12g, 5.1mmol). The resulting mixture
is stirred under an atmosphere of hydrogen for 16 hours. Then purged with nitrogen, difuted with ethy!
acetate and filtered through celite. The filtrate is concentrated under reduced pressure and the residue
purified by flash chrmatography (eluting with 50% ethyl acetate in hexanes 10 gwe 534 mg of the title
compund as an oil (37%)\ H NMR (CDCI;) & 1.47 (s, 9H), 3.96 (s, 3H), 4.51 (d, ] =6Hz 2H), 7.41 (dd J—‘
5, 1.4Hz, 1H), 7.50 (bs, ]H) 7.71% (d I= 8H1,2H) 8. !6(d 1=8Hz, 2H), 8.61 (d, } =5Hz, IH)/MS (ion

—_—_— e . —_— .

spray) m/z 343 (M+H).

f

Reference Example 57

Methyl 4-(2-cyano-pyridin-4-yl)-benzoate. To a solution of methy! 4-(pyridin-N-oxide-4-yl)-benzoate
(1.15g, 5 mmol) (reference example 18) in CH,CL (10 mL} is added TMSCN (736 mL, 5.5 mmol) followed
by N,N-diethy! carbamoy! chloride (742 mL, 5.8 mmol). The resulting solution is stirred for 116 hours then

e———
aqueous K,CG; added (10 mL, 10%). The mixture is diluted with ethyl acetate, washed with brine, dried
over MgSO, and concentrated to give 1.15g of the title compound as a tan solid . This matenal is used

without further punfcano_J H NMR (CDCL,) & 3.86 (s, 3H), 8.05 (m, 2H), 8.08 (m, 2H), 8.12 (dd, J = 5 L)

\ZHZ lH) 8.49 (bs ]H) 3.82 (d ] = SHZ,, 1H). MS (El}y m/z 238 M+. ‘ 3

Reference Example 58

Methyl 4-(2-carbamoyl-pyridin-4-y1)-benzoate. A solution of methy! 4-(Z-cyanc-pyridin-4-y)-benzoate (400
mg, 1.68 mmol} (reference example 57) in 80% sulphuric acid {3 mL) is stirred at room temperature for 12
hours. The resulting solution is poured onto ice and the mixture brought to pH 8§ with sat. sedium
bicarbonate solution then extracted with ethyl acetare, washed with brine, dried over MgSO4 and

concentrated. The residue is purified by flash chromatography (eluting with 40% ethy! acctate in

[?\
-
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1H). MS (EI} m/z 256.

Reference Example 59

140

PCT/USY99/30623

Methyl 4-{2-[N,N-dimethylamino-methyi}-pyridin-4-y1)-benzoate. To a solution of Methyl 4-(2-[t-

J=35, 1Hz, i), 7.75(d, } = 8Hz, 2H), 7.9 (bs, 1H), 8.15 (d, ] = 8Hz, 2H), 8.46 (bs, 1H), 8.63 (d, ] = 5Hz,

Y

butyloxycarbonylamino-methyl]-pyridin-4-yl}-benzoate (reference example 56) (520 mg, 1.5 mmol) in

CH,CI, (5 mL) is added TFA (1.5 mL) and 2 drops of water ( approx.%). The resulting solution is

stirred for 90 minutes. then concentrated under reduced pressure. The residue is dissolved in THF (4 mL)

~

then NaBH, added (222 mg, 6 mmol) followed by paraformaldehyde (360 mg, 12 mmol). To this mixture is

added TFA ( 4 mL) dropwise. The resulting mixture is stirred for 6 hours then concentrated. The residue is

brought to pH 8 with aqueous NaOH (iM) and sat NaHCO;. The mixture is then extracted with ethy! acetate

then ethyl acetate methanol (9 / 1). The combined organic extracts are washed with brine dried over MgSQO,

and concentrated. The residue is purified by flash chromatography (eluting with 10% methanol.inCH,Cl, ) to
ive 329 mg of the title compound.!'H NMR (CD,0D) & 3.00 (s, 6H), 3.94 (s, 3H), 4.56 (s,

g = .
5 Hz, 1H), 7.83 (s, 1H), 7.88 (

d, J=8Hgz, 2H), 8. l'f'(d J=8Hz, 2H), 8.76 (d, J = 5Hz, W(:on spray)

[ -

. miz 271 (M+H).

Reference Exampie 60

2H), 7.74(d, ) =

3,6-dibromopyridazine. To a cooled solution (0°C) of phosphorus tribromide (15.7mL., 165mmol) is added

dropwise bromine (8.5mL, i63mmoi).

thoroughly with a spatula. To the solid PBr; is added 3,6-dihydroxypyridazine (16.8g, 150mmol), the solids

The resuiting solid is allowed io siand for 1Gmin tl

mixed thoroughly and the flask equipped with a condenser and drying tube. The mixture is heated to 100°C

for 3 hours then cooled to 20°C. The solids are transferred in small portions to a cooled (-5°C) 2N NH,OH

soln (200mL). Collected solids by filtration and washed with cold (-5°C) iN NaOH (120mL} then with H.O

till neutrat pH. Dissolved solids in ether, dried over MgSO,, concentrated and dried unuer high vac

give 25.8g of title compound a

T T

" 236/238/240 (M"), Br..

Reference Example 61a

..'/

uum 1o

)

L

PV

3

M H NMR (DMS0) 3 8.01 (s, 2H). MS (E]W
B LN

!
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/6H },2.88 (t, ] = 7Hz, 2H). 3.93 (5. 3H). 4.42 (¢, } = THz, 2H), 7.08 (d, J = 10Hz, 1H), 8.06 (m. 5H). MS (E}
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4-[1-(2-dimethylamino-ethyl}-6-oxo-1,6-dihydro-pyridazin-3-yl]-benzoic acid. To a solution of 4-{1-(2-
dimethylamino-ethyl)-6-ox0- 1,6-dihydro-pyridazin-3-yi}-benzoic acid methyl ester (542mg, 1.8mmol,
reference example 62a) in 1:1 THF/methanol (6mL) is added 10N NaOH (1.8mL, 18mmol) followed by H.O
(0.5mL). The resulting solution is stirred for 1.5 hours then cooled to 0°-5°C, adjusted to pH 6 with 2N HCI
and concentrated. The residue is purified by reverse phase HPLC (eluting with 15%-40%
acetonitrile(0.1%TFA) / H,O(0.1%TFA) over ngm}ggive 43?_rng of IEE _compound. 'H NMR (DMS0) 8
2.89 (s, 6H), 3.59 (m, 2H), 4.52 (bt, 2H), 7.14 (d, } = 101—12,&1&), 8.04_ (_s 4H), 8.16 (d, J = 10Hz, 1H),9.63
(bs, 1H). MS (ion spray) m/z 288 (M+H)". -

Reference Example 61b

Using essentially the same procedure used to prepare reference example 61a except using the product from

reference example 62b there is prepared 4-{1-(3- dimethy}ammo—propy!) -6-0X0-1,6- dihydro-pyndazm -3-y1}-

benzoic acid. * 'H NMR (DMS0) 8 2.17 (m, 2H), 2.78 (s, 3H), 2.79 (s 3H), 3. 16 (m. 2H), 4.24 (bt, 2H),
7.14 (d, } = 10Hz, 1H), 8.05 (s, 4H), 8.16 (d, ] = 10Hz, 1H), 9.61 (bs, }H). MS (EIl) m/z 302 (M+H)". @

Reference Example 62a

4-[1-(2-dimethylamino-ethyl)-6-0x0-1,6-dihydro-pyridazin-3-yi]-benzoic acid methy! ester. To DMSO
(3.5mL) is added 60% NaH dipersion in mineral 0i! (84mg, 2.1mmol) and the resulting mixture stirred for
S5min. To this solution is added 4-(6-oxo0-1,6-dihydro-pyridazin-3-yl}-benzoic acid methyl ester (460mg,
2mmol reference example 36e) and the mixture stirred for 10min (11}l homogeneous). in a separate flask
containing DMSO (3.5mL) is added 60% NaH (101mg, 2.5mmol) and stirred Smin. To this solution is
added 2-dimethylaminoethylchloride hydrochloride (346mg, 2.4mmol) and let stir for 5min. This solution is
transferred to the reaction solution, heated to 50°C, let stir for 2 hours. Cooled to 20°C, quenched with sat

NH,Cl soln (2mL) and concentrated. The residue is purified by short path flash chromatography (e!uting

e —

with 10% methanol in dichloromethane) to give 542mg of title compound. 'H NMR (CD,0D) 8 2.35 (s \
A

m/z 302 (M+H)". J,/"

Reference Example 62b
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Using essentially the same procedure used 1o prepare reference example 61a except using 3-{dimethyl-

amino)-propylchioride hydrochloride, there is prepared 4-[1-(3- dimethylamino propy])-6-oxo—l,6-dihydro-

pyridazin-3-yl}-benzoic acid methy| ester.] 'H NMR (CD,0D) 8 2.07 (m, EH) .25 (s, 6H), 2.45 (bt, ”H) A ‘)

3.92 (s, 3H), 4.29 (bt, 2H), 7.07 {d, } = 10Hz, 1H), 8.04 (m, 5H).MS (ion spray) m/z 316 (M+HY.
”/mm——h—

Reference Example 63

4-(6-methoxy-pyridazin-3-yl)-benzoic acid methy! ester. To a solution of 4-(6-methoxy-pyridazin-3-yl)-

benzoic ;cid (5.02g, 21.8mmol) (reference example 11f) in methanoi (75mL) is added slowly conc. H,SO, .
(3.75mL). The resulting solution is heated to 50°C and stirred for 1 hour. The solution is then concentrated

to one third volume, coaled to 0°-5°C, adjusted to pH 6 with sat NaHCO, soln and extracted into ethy]

acetate. The organic layer is washed with brine, dried over MgSQ, and concentrated. The residue ts purified

by flash chromatography (eluting with 20% ethyl acetate m d:chioromethane) to gwe 4 26g of title

compound as a white crystalline soij) H NMR (DMSQ) & 3.90 (s, 3H), 4.10 (s 3H), 7.38 (d, ] = 9Hz, lH) /@

810(d,J=9Hz 2H), 825 (m, SH). MS BD m/z244 (M),

Reference Exampie 64a

N-[2-(3-cyano- | H-indol-3-yi)-ethyl}-4-(6-oxo-piperidin-3-yl}-benzamide. 4-(6-Oxo-pipcridin-3—yl)—benzo_i;,
acid (190mg, 0.87 mmol, reference exampie 65) and 5-(2-amino-ethyi)-1H-indole-3-carbonitrile (16] mg, .
0.87 mmol, reference example 2) is dissoived in anhydrous DMF (3 mL). To this solution is added o

YT T T 1 N N QT nmsmn 1
Ui i

diisopropiyethylamine {330 pi, 1.9 mmol), followed by HBTU {330 mg, nd allowed to erir at
room temperature overnight (16 hours). The product is isolated by Reverse-Phase chromatography of the
crude reaction mixture (Dynamax C-18 60 A (5 x 30 cm), 50 m¥/min, 4@ 220 nm, 10-70% B in 15 minutes,
A:0.1% TFA/water, B: 0.1% TFA/acetonitri{e)f’H NMR (300 MHz, DMSQ) 8 1.94 (m, 2H), 2.26 (m, 2}:1),
292(t,3J=7.1,2H),3.19 (m, 1H), 3.48 {m, "H) 346 (m, 2H), 7.13(d, 1= 8.4, 1H), 7.15(d, ] = 1.4, 2H),

7.36(d, J=8.3,2H),743(d, ] = 8.5, 1H), 7.46 (s, 1H), 755(d J==”5 IH). 77”’d '—83 9H) 8.17(d.J

e

=3.0, 1H), 8.47 (1, J = 5.5, IH®.IMS (lon spray) m/z 387 (M+H)".

Reference Example 64b
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Using essentially the same procedure used to prepare reference example 64a except using the product from
reference example 68 there is prepared N-Boc-3-cyano-5-{2-[4-(6-0x0-1,6-dihydro-pyridin-3-y1)-
benzoylamino]-propyl}—indo’leJ'H NMR (300 MHz, CDCI;)d 8.11 (d, J= 8.7 Hz, 1H), 8.09 (s, 1H), 7.79
(dd, 3 =9.4,2.4 Hz, 1H),7.76 (d, ) = 8.1 Hz, 2H), 7.65 (d, ] = 2.4 Hz, 1H), 7.56 (s, 1H), 7.47(d, ] = 8.3 Hz,
2H), 7.36(d, J =8.6 Hz, IH), 6.71 (d, ] = 9.4 Hz, 1H), 6.02 (d, J = 8.1 Hz, 1H), 4.57-4.47 (m, 1H), 3.13-

2.96 (m, 2H), 1.68 (s, 9H), 1.27(d, J = 6.7 Hz, 3H){ MS (ion spray) m/Z 497 (M+H").

Reference Example 64c

.f} Using essentially the same procedure used 10 prepare reference example 64a except using the product from
reference example 75 there is prepared tert-Butyl 4- { 4-[2-(3- cyano—]H mdo] 5- y!)elhy!carbamoyl] phenyl}-
3,6-dihydro-2H-pyridine-1-carboxylate. "H NMR (300 MHz, CDCL) d 8.92 (bs, 1H), 7.72-7.64 (m, 4H),
7.42-7.38 (m, 3H), 7.21 (3, 7= 6.9 Hz, 1H), 6.17 (bt, 1H), 6.09 (bs, 1H), 4.10-4.06 (m, 2H), 3.78 (dd, J =

12.9, 6.7 Hz, 2H), 3.64 (1, ] = 5.7 Hz, 2H), 3.07 (1, ] = 6.8 Hz, 2H), 2.55-2.47 (m, 2H), 1.49 (s, 9H);\MS (ion

15 spray) m/iz 47T (MR T T T T T T e e

Reference Example 64d

Using essentiatly the same procedure used to prepare reference example 64a except using the product from

20 reference example 81 there is prepared t-Buty] (3-{4-[2-(3-cyano-1H-indol-5-yt)ethylcarbamoyljphenyl} -
. prop-2-ynylycarbamate. | '"H NMR (300 MHz, CD;0D) d 11.62 (bs, 1H ), 8.56 ( bs, I1H ), 7.90 (d. IH ), 7. 71

(m, 2H), 7.55 (s, 1H ), 7.50-7.40 (m, 3H ), 7.21 (d, 1H ), 4.08 (s, 2H ), 3.63 (m, 2H ), 3.05 (t, 2H ).

Reference Example 65

(3)

\h—h\._/

25
4-(6-0Oxo-piperidin-3-yl)-benzoic acid. Ethy! 4-(6-oxo-piperidin-3-yI)-benzoate (320 mg, 1.30 mmol,
reference example 66) is dissolved in MeOH (8 mL). To this solution is added 1 N NaOH {1.43 mL, 1.43
mmol) and the resulting solution stirred at room temperature for [ hour. Anadditional portion of [ N NaQH
{2mL) is added and the mixture allowed to stir at room temperature overnight (16 hours). 1 N HCl 1s added
30 untl pH 2-3 is reached. A precipitate formed and is filtered, washed with water and placed in a vacuum
oven to dry overnight to afford the title compound (250 mg, 88%) as small white crystals (needIes}.@ @
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[ (300 Mitz, DMSO) & 1.94 (m, 2H), 2.23 (m, 2H), 3.06 (m, 1H), 3.23 (m, 2H), 7.42 (4, ] = 8.3, 2H), 757 (bs, ()
IH), 7.87(d, J = 8.1, ZHﬂmn spray) mis 220 (MRRF

Reference Example 66

Ethyl 4-(6-oxo-piperidin-3-yl)-benzoate. Ethyi 4-(6-ox0-1,6-dihydro-pyridin-3-yl)-benzoate (450 mg, 1.8

mmol) (reference example 36f)is dissolved in HOAc (15 mL), and the the solution is degassed several times

by alternating N, /vacuum. 50 mg of PtO, is added and the mixture is degassed for several minutes before

being placed under a H, atmosphere. The mixture is stirred at room temperature for 9 hours then degassed

several times by alternating N,/vacuum then filtered through a plug-of celite. [The plug is washed thoroughty .
with HOAc and the filtrate concentrated. The residue is chromatographed first on silica gel (3% MeOH/

CH,Cl,), and then by Reverse-Phase HPLC to afford 330 mg of the title compound ( 72%) as a white soiid.
'HNMR (CDCH) 8 1. 39(~t, J=7Hz, 3H), 2.12 {m, 2H), 2.56 (m, ZH) 313 (m, 1H), 3.41 (dd, } = 113,113,

1H), 3.53 (m, 1H), 437(q,J—-7 2H) 678(bs lH) 7. lé(d J=8Hgz, ”H) 8.01 (d }=28 Hz, ZH) MS (lon L

spray) m/z 248 (M+H)".
Reference Example 67a

Ethyl 4-(1-carboxymethyl-6-0x0-1,6-dihydropyridin-3-yljbenzoate. To a solution of ethyl 4-(1-tert-
butoxycarbonylmethyl-6-0xo-1,6-dihydropyridin-3-yl)benzoate [1.03g. 2.88 mmol, reference example 85b]
in CH,Cl, (10 ml] and H,O [0.125 ml] is added trifluoroacetic acid [2.5 mi]. After 18 hours removed solvent .

in vacue and triturated the resu]ting solid with methylene chioride to gwe 0.815g of the product as a white

.1 CD,OD: CDCL): § 1.43 (3H, ¢, J= 7 Hz), 4.40 (2H, g, | = 7 Hz}, 4.81 "~

"(2H $),6.73 (1M, d, ] = 9 Hz), 7.60 (2H, d, ] = 8 H2), 7.60 (1H, 5), 7.88 (1H, d, ) = 9.0 Hz), 8.09 (2H, d,J:j)
25 {_ 8 Hz)/MS (ion spray) m/z 302 (M+H)" ' @

Reference Example 67b

Using essentially the same procedure used to prepare reference example 67a except using the product from

reference example 64¢ there is prepared N-[2-(3-Cyano- | H-indol-5-yethyl}-4-(1,2,3.6-tetrahydropyridin-4-

yDbenzamide \'H NMR (300 MHz, DMSO-d,jd 12,11 (bs, 1H), 8.84 (bs, 2H), 8.57 (1, 1H), 8.19(d. J=2.9

e

(Hz. 1M), 7.82 (d, 1= 83 Hz 2H). 7.55(d. J = 8.3 Hz. 2H), 7.47 (s. 1H), 746 (8, J = 8.9 Hz, 1H). 716 (d. I = ; \J
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8.9 Hz, 1H), 6.31 (bs, lH) 3 77 (bm "H) 3.55-3.47 (m, 2H), 3.36-3.29 (m, ZH), 2.94 (1, 2H), 2.69 (bm, 2H); )J}

MS (ion spray) m/z 371 {(M+H").
Reference Example 67¢

3-Cyano-5-{2-[4-(6-ox0-1,6-dihydro-pyridin-3-yl)-benzoylamino]-propyl }-indole. Using essentially the

same procedure used in reference example 672 except using the product from reference example 64b

afforded the titie compound =I—I NMR (300 MHz, DMSO-d,) d 12.07 (bs, 1H), 8.30(d, J = 8.0 Hz, 1H), 8.17
{ (s, IH) 788(d }“95Hz 1H) 7.83-7.80 (m, 3H), 7.62 (d, J = 8.4 Hz, 2H), 7.50 (s, 1H), 7.42(d, } =8.3 \ i
A.IO | Hz, 1H),7. 17(d 3 =8.5Hz, 1H), 643(d J—96Hz, IH) 4.26-4.17 (m, 1H), 3.02-2.82 (m, 2H), 1.16 (d, J*- )}L
6.6 Hz, 3H);{ MS (ion spray) m/z 397 (M+H" ) o :

Reference example 68

15 N-Boc-5-(2-aminopropyl)-indole-3-carbonitrile. To a solution of N-Boc-5-(2-azidopropyl)-indole-3-
carbonitrile (0.33 g, 0.97 mmol reference example 69) in tetrahydrofuran (5 mL) and a drop of water is -
added triphenylphosphine (1.1 g, 4.2 mmol). The reaction mixture is aliowed to stir 3 days, and then
concentrated and purified by column chromatography (silica, 3% to 5% MeOH/CH,CL.) to provide 0.12 g of
N-Bo_c-s-(z-aminopropyl)-iw '"H NMR (300 MHz, DMSO-d,) d 8.62 (s, 1H), EW
20 | 8.6 Hz, 1H), 7.51 (s, lHr) 734(d J*STHz !H),3 13-3.05 (m, 1H), 2.69 (d, J = 6.6 Hz, 2H), 1.64 (s, 9H), ({;\

97 (d, )= 6.2 Hz, 3H); MS (ion spray) miz 300 (M+H"),

0. ,
@ | iy

Reference Example 69

25  N-Boe-5-(2-azidopropyb-indole-3-carbonitrile. N-Boe-5-(2-hydroxypropyl)-indole-3-carbonitrile (480 mg,
1.6 mmol, reference example 70) is disselved in THF (10 mL) and cooled to 0 °C. Triphenyiphosphine (0.5
g, 2 mmol), diethylazodicarboxylate (0.3 mL, 2 mmol) and diphenylphosphorylazide (0.41 mL, 2 mmo}) are
added and the reaction stirred 14 hours. An additional portion (2 mmol) of each of the above reagents is
added and the reaction stirred-6 hours. The resulting mixture n is partitioned between ethy! acetate and a

30  saturated solution of sodium bicarbonate. The organic layer is separated, dried {MgSO,), concentrated and
purified-by column chromatography (silica, 20% EtOAc/petroieum ether to EtOAc) to provide (.33 ¢ ofN_

Boc-3-(2-azidopropy!i-indole-3-carbonitrile: i{ H N‘\AR(JOO MHz, CDClyd 8.114d, 1=82Hz. 1H). 810 //a /‘
. K\ -
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f

§ (s, 1H), 7.54 (d, ] = 1.0 Hz, 1H), 7.29 (dd, ] = 8.7, 1.6 Hz, 1H), 3.81-3.70 (m, 1H), 2.97-2.83 (m, 2H), 1.69 \Q
i

\\(s, 9H), 1.29 (d, ] = 6.5 Hz, 3H).

Reference Example 70

N-Boc-5-(2-hydroxypropyi)-indole-3-carbonitrile. A solution of N-Boc-5-(2-oxopropyl)-indole-3-

carbonitrile (0.48 g, 1.6 mmol, reference example 71) in THF (15 mL) and ethanol (15 mL) is cooled to

0 °C and sodium borohydride (95 mg, 2.5 mmol) added in two portions over 15 minutes. After stirring an

additional 15 minutes the reaction mixture is paﬂitioPed between ethyl acetate (150 mL) and a saturated .
10  aqueous ammonium chloride solution (50 mL). The organic layer is'dried (MgSQ,) and concentrated to

provide a semi-pure sample of N-Boc-5-(2-hydroxypropyl)-indole-3-carbonitrile which is used without
further purification: }'H NMR (300 MHz, CDCl,) ¢ 8.10(d, J = 8.1 Hz, IH), 8.09m
{dd, T=8.7, 1.3 Hz, 1H), 4.16-4.04 (m, 1H), 3.7 {bs, 1H), 2.95-2.79 (m, 2H), 1.67 (s, 9H), 1.26 (d, I = 6.4 P2

Hz, 3H); MS (El) m/z 300 (M").

T — e ——— -

15

Reference Example 71

N-Boc-5-(2-oxopropyl)-indole-3-carbonitrile. A mixture of N-Boc-5-bromoindole-3-carbonitrite (1.08 g,
3.36 mmol, refererence exampie 72), tributyltin fluoride (2.1g, 6.7 mmol), bis(tri-o-tolylphosphine)

20 patladium dichloride (66mg, 0.13 mmol), 2-trimethylsilyloxy-propene (1.1 mL, 6.7 mmol) and toluene (25
mL) is degassed and then heated in an 80 °C bath for 3 hours. Additional pailadium catalyst (70 mg), 2- ‘
trimethylisilyloxy-propene (0.7 mL) and tributyhtin fluoride (2.0g) is added and the reaction is heated for an i
additional 1 hour. The reaction is cooled, and ether {25 mL) and IN NaOH (25 mlL) added foliowed by
vigorous stirring for 10 minutes. The ether layer is separated, dried (MgSQ,), concentrated and purified by

25 column chromatography (silica, CH,ClI,) to provide 0.48 g of N-Boc-5-(2-oxopropy/()-indole-3-carbonitrile:
"H NMR (300 MHz, DMSO-d,) d 8.64 (s, 1H), .06 (d, 1= 8.6 Hz, 1H), 7.54 (s, 1H), 7.30(d, I = 8.6 HL] @
1H), 3.94 (s, 2H), 2.16 (s, 3H), 1.65 (s, 9H). ) MS (EI) m/z 299 (M-+H").

Reference Example 72

30
N-Boc-5-bromoindole-3-carbonitrile. To a mixture of CH,CI, (20 mL) and acetone (5 mL.) is added to 5-

bromoindole-3-carbonitrile {1.23 g. 5.5 mmol, reference example 73) and di-t-butyldicarbonate (1.21 g, 5.5
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mmol). N,N-Dimethylaminopyridine (24 mg, 0.2 mmol) is added and the reaction is stirred 1 hour. A
precipitate formed which is filtered to provide 0.63 g of N-Boc-5-bromoindole-3-carbonitrile as a white
solid. The filtrate is concentrated to provide 1.1 g of semi-pure product The filtered product provxded the

following analytical data: ) 'H NMR (300 MHz, DMSO-d)d 8.73 (s, IH) 8.07 (d 1=89 Hz, 1H}, 7.50G (s,
S (UH),7.66(d,J=8.9Hz H), 1.64 (s, 9H).

e e e

Reference Example 73

5-Bromoindole-3-carbonitrile. Hydroxylamine hydrochloride (4.5 g, 66 mmol) is add to a mixture of 5-

’.‘0 bromoindole-3-carbaldehyde (14.7 g, 66 mmol, reference example 74} and methano! (100 mL). After 1 hour
toluene (80 mL) and THF (30 mL) are added and the reaction concentrated. Additiona} toluene (80 mL) is
added and the reaction is azeotroped again. The mixture is dissolved in toluene (200 mL) and thiony!
chloride (12 mL, 165 mmol) added causing a mild exotherm. The reaction is placed in a 70 °C bath and
heated for 45 minutes. The reaction is then cooled and azeotroped with a mixture of CH,Cl, and THF. The

15 crude reaction mixture is dissolved in a mixture of methanol and CH,Cl,, adsorbed to silica gel and extracted
with CH,Cl, to provide 11.4 g of 5-bromoindole-3-carbonitrile. An analytically pure sample is obtained by
recrystalhzanon from toluene (reddlsh need!es) m.p. 189—19‘J H NMR (300 MHz, DMSO-d,)d 1238 ™~
/(bs 1H), 830(d J»3 GHz 1H),7.79(d, J= L. SI:I;,"fH)—;SZ(d J=8.6Hz, 1H), 7.40 (dd, ] = 8.6, 1.6 Hz, )(\

' TH): MS (EI) m/z 220 (M",Br). . >

20 N e o - | :

. Reference Example 74

5-Bromoindole-3-carbaldebyde. Phosphorous oxychloride (10.5 mL, 112 mmol) is added slowly { over 10
min) to dimethylformamide (15 mL) with water bath cooling. To this solution is added a solution of §-

25  bromoindole (15 g, 93 mmol) in dimethyiformamide (15 mL) over 15 minutes causing a shight exotherm.
After 5 minutes the reaction is placed in an 80 °C bath and heated for 10 minutes. The reaction is cooled
sfightly and water (15 mL) added producing a vigorous exotherm. The reaction is heated in a bath
temperature of 90 °C for 1.5 hours. The reaction is cooled and then added very slowly 10 0.4 N NaOH (500
mL) forming a brown precipitate which is filtered, dissoived in EtOAc, dried (MgSQO,) and concentrated to

30  yield a reddish solid. Afier sitzring overnight the fiitrate precipitated additioral product which is collected

and combined with the first batch to provide semi-pure aldehyde (15.3 g) which is used without further
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(s, 1H),7.49(d, ] = 8.6 Hz, 1H), 7.38 (dd, ] = 8.7, 1.8 Hz, 1H).
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puriﬂcation.l‘H NMR (300 MHz, DMSO-d,)d  12.30 (bs, 1H), 9.92 (5, 1H), 8.34 (d, } = 3.0 Hz, 1H), 8.21

e

Reference Example 75

tert-Buty] 4-(4-Carboxyphenyl)-3,6-dihydro-2H-pyridine-1-carboxylate. To a solution of tert-butyl 1,2,3,6-
tetrahydro-4-[(trifluoromethyl)suifonyloxy]pyridine-1-carboxylate (2.63 g, 7.9 mmol, reference example 76)

in dimethoxyethane (21 mL) is added 4-carboxybenzeneboronic acid (1.44 g, 8.7 mmol), 2M aqueous

sodium carbonate (17.4 mL) and lithium chloride (0.99 g, 24 mmol). The mixture is degassed and then .
tetrakis(triphenylphosphine)palladium (450 mg, 0.4 mmol) added, the reaction is degassed again and then oy
heated at reflux 6h. The reaction is filtered and the solid washed with EtOAc. The organic phase is washed
with 0.5 N HCI, dried (MgS0,), concentrated and purified by column chromatography (silica, 3%
MeOH/CH,CL./0.1%HOACc) providing a semi-purified product. This material is titurated with ether and a

small amount of CH,Cl, to provide 0 27 g of the title compound as 2 whxte solid: m.p.. 200-209 (dec) 'H \ /

15, NMR (300 MHz CDCl,) d 8.07(d, ] = 8.4 Hz, 2H), 7.47 (d, ] = 8.4 Hz, 2H), 6.20 (bs, 1H), 4.15- 400(m

20

25

30

\ 2H), 3.66 (t, 1 = 5.6 Hz, 2H), 2.60-2.52 (m, 2H). 1.50 (s, SH)M MS (ion spray) m/z 304 (M+H").
\-_ -

e e T — e —————T T T e

Reference Example 76

tert-Butyl 1,2,3,6-Tetrahydro-4-[(triflucromethy)sulfonyloxy]pyridine-I-carboxylate. According 10

Wustrow and Wise, Synthesis 1991, 993. A solution of diisopropylamine (4.2 g, 29 mmol) in THF (9 mL) is ‘
cooled to -78 °C. A solution of n-butyl lithium (11.2 mL, 2.5 M in hexanes) is added at -78 °C and the
reaction warmed to 0 °C and then recooled to -78 °C. A solution of tert-butyl 4-oxopiperidine-|-carboxylate

(5.4 g, 27 mmoi) in THF (135 ml.} is added dropwise (5 min). After stirring an additional 25 minutes, a -

solution of N-phenyltrifluoromethanesulfonimide (10 g, 28 mmo}) in THF (25 mL) is added and the reaction
allowed to stir at room temnperature 2h, The reaction is concentrated, dissolved in CH,Cl, and poured onto a

dry pad of alumina (350g). The product 1s eluted with 10% EtOAcf’peiroleum ether (IL)Mated 10

provide §g of the title compound as a low meliing solic TH NMR ( (300 MHz, CDCly) d 5.77 (bs, 1H), y
404 (m, 2H1), 3.63 (1,1 = 5.7 Hz, 2H), 2.46-2.40 (m. 2H). 1.48 (5, 9H). 6,

Reference Example 77
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t-Butyl 5-[2-[4-(3-t-butoxycarbonylaminoprop-1-yny!)-benzoylamino]ethyl}-3-carbamimidoyl-indole-1-
carboxylate. 1-Butyl 5—[2-{4-(3—t-butoxycarbonylaminoprop—l-ynyl)—benzoyiar‘ﬁino]eihy}}‘-;thiocarbamoy!-
indole-1-carboxylate (73 mg, 0.13mmol, reference example 78) is dissolved in acetone (75 mL) and methy!
iodide (5 mL) added. This mixture is heated to reflux. After 15 minutes, the solvent is removed in vacuo
giving a yellow residue. MS (ion spray) m/e 591 (M+H"). The residue ({ 80 mg, 0.13mmol} is dissolved in
MeOH ( 15 mL) and ammonium acetate (0.5 g ) added and this mixture heated at reflux for 20 minutes. The
solvent is removed in vacuo and the residue partitioned between CH.Cl, and water. The aqueous layer is
extracted with CH.Cl, and the combined organic layers washed with water, dried over magnesium suifate

and concentrated in vacuo. The crude product is purified by reverse phase HPLC eluting with 30-70%/1

-

Reference Example 78

t-Butyl 5-{2-[4-(3-t-butoxycarbonylaminoprop- 1 -ynyl)-benzoylamino]ethyl }-3-thiocarbamoyl-indole-1-
carboxylate. t-Buty| 5-[2-[4-(3-t-butoxycarbonylaminoprop-1-ynyl)-benzoylaminolethyl}-3-cyano-indole-1-
carboxylate {80 mg, 0.15 mmol, reference example 79) is dissolved in pyridine (20 mL), triethylamine (2 -
mL) added. Hydrogen sulfide ts bubbled into the reaction for 5 minutes. The reaction is then allowed to
stand at R.T. overnight. The solvent is removed in vacuo and the residue is dissalved in CH.Cl,, washed with
water and dried over magnesium sulfate. The solvent is removed in vacuo, giving 80 mg of residue Which*E
used without further purification: 'H NMR (300 MHz, CDCl,) d 8.61 (1, J =3.0 Hz, 2H), 8.24 (s, 1H), 8.12- ‘
8.06 (m, 2H), 771-7.59 {m, 2H), 7.39-7.20 (m, 3H), 6.41 (bs, 1H), 4.89 (bs, 1H), 4.14(d, § = 5.1 Hz. 2H), ) ’
3.78(q, ] = 6.4 Hz, 2H), 3.05 (1, ) = 6.6 Hz, 2H), 1.66 (5, 9H), 1.46 (s, 9H).

Reference Example 79

t-Butyl 5-{2-[4-(3-t-butoxycarbonylaminoprop- 1-yny})-benzoylamino}ethyl}-3-cyano-indole- 1-carboxylate.
To a suspension of t-Buty! (3- {4-{2-(3-cyano-1 H-indol-5-yhethylcarbamoyi]phenyl} -prop-2-ynyi)carbamate
{95 mg, 0.22mmol, reference example 64d) in acetone (5 mL}is added di-t-butoxy-dicarbonate (47 mg,
0.22 mmoly and DMAP (0.9 mg, 8mmol). Then pyridine {imL} is added and the mixture stirred at R.T.
overnight. The solvent is removed in vacuo and the residue dissolved in CH.Cl. and washed with water, then

dried over magnesium sulfate and the solvent removed in vacuo, giving 88 mg of solid residue (75% yield).

CH NMR: (300 MHz, CDCl.) d 8.63 (bs, 1H). 8.11 (d. J = 9.7 Hz, 1H}, 7.72-7.57 (m. 2H), 743 (d. ] = 8.4 " (2
VA
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Hz, 2H), 7.34-7.27 {m, 2H), 6.25 (bs, 1H), 4.84 (bs, 1H), 4.15(d, ] = 5.2 Hz, 2H), 3.76 (4, } = 6.6 Hz. 2H), | ()
3.07 (t, 1= 6.9 Hz, 2H), 1.69 (s, SH), 1.47 (s, 9H).

Reference Example 80

4-(3-t-Butoxycarbonylaminoprop-1-yny}benzoic acid. Methyl 4-(3-t-butoxycarbonylarninoprop-1-

ynyl)benzoate (1.09 g, 38 mmol, reference example 81) is dissolved in MeOH (15 mL) and to this solution
added NaOH (0.15 g, 38 mmol) dissolved in water (5 mL). This mixture is heated to reflux. After 5 hours,
the solvent is removed in vacuo and CH,C1, and 1N HC| added to the residue. The organic layer is washed

with 1N HCJ, water and brine, then dried over magnesium sulfate. The solvent is removed in vacuo to give a E

/—'——_._._._*'
white solid (0.60 g, 7% vield):)'H NMR (300 MHz, CD,0D) d 7.86 (d, 2H ), 7.39 (d, 2H ), 3.98 (5, 2H), )n

7 1.38(s, 9H).

Reference Example 81

Methyl 4-(3-t-butoxycarbonylaminoprop-1-ynyl)benzoate. Methyl-4-iodobenzoate (1.5 g, 5.7 mmeol) and t-

butyl prop-2-ynylcarbamate (0.8% g, 5.7 mmol, reference example 82) are dissolved in piperidine (12 mL)

and this solution purged with nitrogen. Copper(l) iodide (22 mg, 0.11 mmol) and

dichlorobis(triphenylphosphine) palladium (40 mg, 0.057mmol) is added and the mixture is stirred at R.T.

After 2 hours, the solvent is removed in vacuo and the residue added to CH.Cl, and washed with IN HCH,

water and brine, then dried over magnesium sulfate. The solvent is removed in vacuo and the residue .

purified by flash chromatography, eluting with 20% ethyl acetate/hexane to provide the title compound as a o
RS

white solid (1.1 g, 67%‘}’ildl) H NMR (300 MHz, CDCl,) d 7.98 (d, 2H ), 7.48(d, 2H ), 4.79 (bs, IH/ D

‘ .17 (d,2H ), 3.91 (s, 3H ), 1.48 (s, 9H).

N —
—

Reference Example 82

t-Butyl prop-2-ynylcarbamate. Propargyiamine {10 g, 0.18 mol) is dissotved in CH,Ci, (40 mL} and cocied
in an ice bath. Di-t-butyl dicarbonate (40 g, 0.18 mol), dissolved in CH.C}. (60 mL). is added over 20
minutes. The cooling bath is removed and the reaction allowed to warm to R.T. and stirred overmight. The

T T

solvent is removed in vacuo and the residue used without further purlf'canon 'H NMR ()OO MHz. CDCly)

2
d4.75 (bs. TH ), 3.90 (d, 2H ). 2.21 (. 1H ). 1.45 (5. 9H ). / Q
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Reference Example 83
4-[2(2-Dimethylamino-ethylamino)-pyrimidin-4-yi]-benzoic acid. To a solution of 4-[2-chloro-pyrimidin-4-
yl}-benzoic acid (234 mg, | mmol, reference exampie 11g) in DMSO (2mL) is added 2-(N,N-dimethyl-
amino)ethylamine (291 mL, 2 mmo!). The resuiting solution is heated to 85 °C and stirred at this temperature

for 3.5 hours, then cooled and concentrated. The res:due is purified by reverese phase HPLC to g:ve 296 mg

of the title compound as a TFA salt, H NMR (CD;0D) d 2.97 (s, 6H), 3.45 (t, J = 6Hz, 2H), 3.88 (1, ] = 6@
r r:/

2H), 731 (d, I = $Hz, 1H) 8‘1-3—(d J=8Hz, 2H), 8.20 (d, ] = 8Hz, 2H), 8.44 (d, Jf-wﬁs(@g—*

spray) m/z 286 (M+).
Reference Example 84

4-[2-(2-Chloro)-pyrimidin-4-yl}-benzyl (t-butyldimethylsilyl) Ether. To a cooled (-78 °C) solution of 4-
bromo-benzyl t-butyldimethylsilyl ether (3.0g, 10 mmol, reference example 16) in THF (30 mL) is added,
dropwise, n-buLi (4.08 mL, 2.5M in hexanes). The resulting solution is stirred for 10 minutes then a
solution of 2-chloro-pyrimidine (1.14g, 10 mmol) in THF (30 mL} added in one portion. This solution is
warmed to -30 °C and stirred for 20 minutes then a solution comprised of acetic acid (600 mL, 10 mmol) and
H,O (100mL, 5.5 mmol} in THF (5 mL) added. The resulting mixture is warmed to 0 °C then DDQ (2.27g,
10 mmol) in THF (10 mL) added. The cold bath is removed and stirring continued for 10 minutes. To this™
mixture is added NaOH (10 mL., IM) then the mixture partitioned between ether and water, The ether
fraction is washed with brine, dried over MgSQ,, and decolorized with activated charcoal, filtered through
celite and the filtrate concentrated, The residue is purified by flash chromatography (efuting with 20% ethyl
acetate in hexanes) to gwe 1.68g of the title compound as an 011 which ¢rystallized on standing. H NMR *

(CDCl) d 0.04 (s, 6H), 084(5 SH), 470(5 2H), 7.45 (d, J“SHZ 2H), 7.53 (d, J=5Hz, 1H), 7.96{d, ] =
8Hz, 2H), 8.50 (d, ] = 5Hz, IH).)MS (ion spray) m/z 335 (M+H, CI pattern}.

Reference Example 852

Ethyl 4-(1-[2-dimethylaminoethyl}-6-oxo-1,6-dihydropyridin-3-yl)benzoate and Ethy| 4-(6-[2-dimethyl-
aminoethoxy]pyridin-3-yl)benzoate. To a cooled (0°C) slurry of ethy] 4-(6-oxo-1 6-dihvdropyridin-3-
yDbenzoate [0.500g, 2.06 mmol, reference example 361} in THEF:DMF [30 mL 5:1] is added 60% sodium

hydride [0.247¢, 6.18 mmol]. Afier ten minutes added potassium iodide [2 mg) and 2-dimethylaminocthvl-

!
;o
p
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chloride hydrochloride [Aldrich, 0.386g, 2.68 mmol] and heated to 50°C. After twenty hours, quenched

slowly with H,O [15 ml] and extracted with CH.Cl,. The organic extracts are combined and concentrated,

then purified on an HPLC (40 to 60% AcCN in water with 0.1% TFA) to give ethyl 4-(i-[2-dimethylamino-

ethyl]-6-oxo-1,6-dihydropyridin-3-yl)benzoate [0.337g, 38.2% yield] as the TFA salt and ethyl 4-(6-[2-di-
5  methylaminoethoxylpyridin-3-yl)benzoate [0.110g, 12.5%] yield as the TFA salt.

For ethy! 4-(]-[2-dimethylaminoethyl]—()-oxo-1,6—dihydropyridin—3—y1)benzoatei‘?‘H NMR (CD,0D): 81.40
el T e T T
/3H t,J=7.8 Hz), 3.03 (6H, 5), 3.62 (2H, 1, ] =59 Hz),4.38 (2H, q. ] = 7.8 Hz), 4.49 (2ZH,t, ] = 5.9 Hz), | ,,‘,
6.72(1H, d, J = 9.2 Hz), 7.68 (2H, d, J = 8.8 Hz), 798(1H dd, J—92Hz,30Hz) 807(2H d J= 88Hz)/ ‘

10 ~8.13(1H, d, } = 3.0 Hz),{MS (ion spray) m/z z 315 (M+H)

AY

For cthyl 4—(6 [2 d1methylammoethoxy}pyr1dm-3 yDbenzoate: 'H NMR (CD,0OD): & 1.41(3H,t,1=8.1

e e o e \
/Hz} 3.02(6H, s), 3.64 (2H, t, 1 = 6.1 Hz), 4.39 (2H, q, ] = 8.1 Hz), 4.74 (2H, 1, 1 = 6.1 Hz), 7.01 (1H, d, ] = \6
9.4 Hz), 7.73 (2H, d, J = 8.8 Hz), 8.07 (1H, dd, J = 9.4 Hz, 2.5 Hz), 8.10 (2H, d, J = 8.8 Hz), 8.51 (I1H,d, I = |

15 2.5Hz). )MS (ion spray) m/z 315 (M+H)".
Reference example 85b

Using essentiaily the same conditions used to prepare reference example 85a except using t-butyl bromo-- -
20 . acetate as the alkylating agent there is prepared Ethyl 4-(I-tert-butoxycarbonylmethyl-6-oxo0-1,6-
dihydropyridin-3-yl)benzoate|'H NMR (CDCl,): & 1.41 (3H,t,] = 7.3 Hz), 1.50 (9H, s5), 440 (2H, q. ) =
7.3 Hz), 4.64 (2H, s), 6.70(1H, d, J = 9.5 Hz), 7.48 (2H, d, J = 8.2 Hz), 7.50 (1H, 5), 7.68 (1H, d, J = 95Hz) Q/

8.08 (2H, d, ] = 8.2 Hz). (MS (ion spray) m/z 358 (M+H)', 302 (M- tert-Buy..

25  Reference Example 85¢

Using essentially the same conditions used to prepare reference example 85a except using 3-dimethylamino-
propyl chioride hydrochloride as the alkylating agent there is prepared Ethyl 4-{1-(3-dimethylaminopropyi)-
6-ox0-1,6-dihydropyridin-3-yl]benzoate. MS (ion spray} m/z 329 (M+H)" and Ethyl 4-[6-(3-

30 dimethylaminopropoxy)pyridin-3-yi]benzoate. MS (ion spray) m/z 329 (M+H)".

Reference example §85d
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Using essentially the same conditions used to prepare reference ex'amplc 85a except using Allyl 4-(2-oxo0-
2H-pyridin-5-yl)benzoate (reference example 104) and t-butyl bromoacetate as substrates there is prepared

Allyl 4-(1-{tert-butoxycarbonyimethyl]-2-oxo-2H-pyridin-5-yl)benzoate. MS (ion spray) m/z 370 (M+H)".

Reference Example 86a

4-(3-Amino-[1,2.4)triazin-6-yl)benzoic acid and 4-(3-Amino-[1,2,4]triazin-5-yl)benzoic acid. Aqueous
NaOH (1IN, 8.2 mL, 8.2 mmol) is added to a solution of a 2:1 mixture of the ethy! 4-(3-amino-[1,2,4]triazin-
S-yl)benzoate and ethyl 4-(3-amino-[1,2,4]triazin-6-yl)benzoate (0.80 g, 3.3 mmol, reference example 87a)
in MeOH (50 mlL.} and THF (100 mL). After stirring at ambient teniperature for 18 hours, the reaction
mixture is acidified to pH 4-5 with 2N HCI and partially evaporated. The resulting precipitate is collected,
washed with H,O and dried in vacuo to afford 4-(3-Amino-[1,2,4]triazin-6-yl)benzoic acid containing ~10%
4-(3-Amino-{1,2,4)triazin-5-y1)benzoic acid; vield 0.23 g (32%): 'H NMR (DMSO-d,) d 8.10 (2H,d, = 7.3
Hz), 8.27 (2H, d, 7.3 Hz), 5.26 (11,5); MS, m/z (isomeric mixture, ion spray) 235 [(M+18)+H]", 217 (M +
H)". Further evaporation of the mother liquor and filtration of the precipitated solid gave 4-(3-Amino-
[1,2,4)triazin-5-y])benzoic acid. yield 0.40 g (56%): '"H NMR (DMSO-d,) d 7.8-8.2 (4H, m), 8.95 (IH, s):

Reference Example 86b

4-(3-Ox0-2,3-dihydro-[ 1,2, 4}triazin-6-yl)benzoic acid. Using the procedure of example 86a except
substituting ethyl 4-(3-0x0-2,3-dihydro-{1,2,4]triazin-6-yl)-benzoate (reference example 87b) for a mixture
of ethyl 4-(3-amino-[1,2,4}triazin-5-yl)benzoate and ethyl 4-(3-amino-[1,2,4]triazin-6-yl)benzoate afforded
the title compound: '"H NMR (DMSO-d,) d 3.90 [(0.2H, 4, J = 4.9 Hz), (hydrate)], 7.72 (0.80H, s), 8.05
(3.2H, s}, 8.11 [(0.4H, d, ] = 7.7 Hz), (hydrate)], 8.32 [(0.4H, d, } = 7.7 Hz), (hydrate)}, 8.77 [(0.2H, s),

(hydrate}].
Reference Example 86¢

4-(5-Oxo0-4,5-dihydro-{1,2,4]oxaidiazol-3-yl)-benzoic acid. Using the procedure of example 86a except
using the product from reference example 89 afforded the titte compound: 'H NMR (DMSO-d,) d 7.93 (2H,
d, J=73Hz),8.12(2H, d, 1 =73 Hz).
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Reference Example 872

Ethyl 4-(3-amino-[1,2,4]triazin-5-yl)benzoate and ethyl 4-(3-amino-[1,2,4]triazin-6-yl)benzoate. Using the
following modification of the procedure of Loev, B. and Goodman, M. M. (Tetrahedron Lett., 1968, 789)

5  except substituting 4-carboethyoxy phenylglyoxal hydrate for gtyoxal hydrate afforded approximately a 2:1
mixture of the ethyl 4-(3-amino-[1,2,4]triazin-5-yl)benzoate and ethy! 4-(3-amino-[1,2,4]triazin-6-

yDbenzoate, respectively:

Solid NaHCO, (0.79 g, 9.4 mmol} is added to a solution of aminoguanidine hydrochloride {1 g, 4.7 mol} in

10 H.O. The resulting solution is then added to a solution of 4-carboethyoxy phenyiglyoxal hydrate (1 g, 4.7 ,
mmol, reference example 88). The reaction mixture is stirred at ambient temperature for 72 hours and the
precipitate collected, washed with H.O and air-dried. The crude product is filtered through a pad of silica
gel eluting with 4% CH,Cl,in MeOH. Fractions containing only product are collected and the solvent
removed under reduced pressure. The residue is triturated with ether 1o afford a 2:1 mixture of the title

15  compounds ('H NMR) as a white solid; yield 0.80 g (70%): 'H NMR (DMSO-dg) d 1.35 (3H, 1),4.35 ~
(1.34H, g), 4.37 (0.66H, q), 7.38 (0.33H, 5), 7.56 (0.67H, s}, 8.08 (1.34H, d), 8.13 (0.67H, d), 8.18 (1.34H, -
d), 8.32 (0.671-}:3), 8.89 (0.67, s), 9.28 (0.33H, s5); MS, m/z (EIl} 244 (M"). @

—— .

Regiochemically pure ethyl 4-(3-amino-{1,2 4}triazin-5-yl)benzoate is also prepared by the procedure of - .

20  Lalezarietal. (J. Het. Chem. 1969, 403) except substituting ethy! 4-acetyl benzoate for acetophenone

facﬂltatmg ldennf catlon of the structures of the respective reg;ousomers 'H NMR (DMSO-d,) d 1.35(3H, 1, \

RO _ e e - —— .

." 1=71 Hz),4.35 (2H, g, =7.1 Hz), 7.56 (1H, s), 8.08 (2H, d, J =7.5 Hz), 8.18 (2H, d, ] = 7.5 Hz), 8.89 (1H, ""‘5\"
N o N N
\E’J;JMD’ m/z (ion spray) 263 [(M+18)+H]", 245 (M -+ HJ"
25  Reference Example 87b

Ethyl 4-(3-ox0-2,3-dihydro-[1,2,4]triazin-6-y})-benzoate, Using the procedure of reference example 87a

except substltumng semwarbaz:dc hydrechionde for ammoguamdme hydro hloride af"o. ded the title

compound;/'H NMR (DMSO-d,) d 1.33(3H, 1, ] = 4.6 Hz), 4. 38 (2H,q. 1 =4, 6 Hz) 7 74 (1H, s), 8.10 (4H,

VP

30 wms m/z (EI) 264 [(M+]8)+H] 246 (M + Hy". - (3)

Reference Example 88
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4-Carboethyoxy phenylglyoxal hydrate. The title compound is prepared using the following modification of

an Org. Syn. preparation (vol. 2, 509) of phenylglyoxal and substituting ethyl 4-acetyl benzoate for
acetophenone:

Selenium dioxide (2.8 g, 0.026 mol) is added to a solution of ethyt 4-acety! benzoate (5 g, 0.026 mol) in

dioxane (30 ml.) and water (1 mL). The reaction mixture is heated to reflux for 18 hours, cooled to ambient
temperature and filtered through a pad of celite to remove the precipitated selenium. The filtrate is

concentrated under reduced pressure and the residue is vacuum filtered through a pad of silica gel eluting
successively with 33% and 50% hexanes in ethyl acetate to afford the title compound as a

chromatographically pure yellow oil; yield 4.8 ¢ (87 %). A sample is further purified by trituation with ether

(o afford a white solid: 'H NMR (DMSO-d;)d 1.32 (3H, t, ] = 6.3 Hz), 4.35 (2H. 4. J = 6.3 Hz), 567 (ifL 1, | D

"JQS.Q Hz), 6.88 (2H, d,J =5.9 Hz), 8.08 (2H, d, ] = 7.1 Hz), 8.17 (2H, d, 1 = 7.1 Hz).

—
- m—
——
e

Reference Example 89

Methyi 4-(5-0x0-4,5-dihydro-[1,2,4]oxaidiazol-3-yi)-benzoate. Ethyl chloroformate (0.23 mL, 0.26g,2 -
mmol) is added to a solution of 4-(carbomethoxy)benzaldehyde amidoxime (0.38 g, 2 mmol, reference
example 90) in pyridine (10 mL) at ambient temperature. The reaction mixture is heated to reflux for 5
hours and the solvent evaporated. The residue is poured into H.O which is partially evaporated until a
preciptate began to appear. The solids are collected, washed with H,O, air-dried and dried in vacuo to _a_fford

the title compound as a white solid; yield 0.25 g (57%);&’]—1 NMR (CDCI, / DMSO-d,} d 3.95(3H, s), 7.73 \\
2H,d,J = 8.0 Hz), 8.13 (2H, d, J = 8.0 Hz); MS, m/z(El) 220 (M™\. @

.
Reference Example %0

4-(Carbomethoxy)benzaldehyde amidoxime. Chlorine gas is bubbled through a solution of 4-
{Carbomethoxy)benzaldehyde oxime (2.7 g, 0.015 mol, reference example 91) in CHCI, at 0 °C. The
reaction mixture tumed green followed by a precipitate. Bubbling is continued until the reaction mixwre
became homogeneous at which time bubbling is ceased and the vessel sealed. After stirring for an additional
1/2 hour at ambient temperature, nitrogen is bubbled through the reaction mixture to remove excess chiorine.
The solvent is evaporated and the residue is dissolved in EtOH (10¢ mL) to which NH, in MeOH (7M,

Ilmi, 110 mmol)is added. Afier stirring for 1 hour at ambient temperature. the soivent is evaporated and
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the residue 1s vacuum filtered through a pad of silica gel eluting with 4% MeOH in CH,Ci,. Fractions

containing only product are combined and concentrated, The residue-is.triturated-with-ether to afford the

title compound as a white solid; yield 0.69 (24%): 'H NMR (CDCl; / DMSO-d,) 3.92(3H,s). 5.24 (2H,s),
7 7.77(2H,d, ] = 9.1 Hz), 8.02 (2H, d, ] = 9.1 Hz), 9.68 (1H, s)W?ﬁQS“{M* HY".

~ T

Reference example 91

4-(Carbomethoxy)benzaldehyde oxime. Sodium ethoxide (2.9 g, 0.43 mol) is added to a solution of

hydroxylamine hydrochloride (3.3 g, 0.048 mol) in EtOH (100 mL). The mixture is filtered to remove the .
precipitated NaCl and 4-(carbomethoxy)benzaldehyde is added at ambient temperature. After stirring at this =~ %7
temperature for 18 hours, the solvent is evaporated and the residue 1s triturated with H.O and air-dried 1o

afford the title compound as a white solid; yield 5.3 g (99%): MS(El) m/z 180 (M + HY".

Reference Example 92a

4-[2-(morpholin-4yl-ethylamino)-pyrimidin-4-yl}-benzoic acid. To a solution of 4-[2-chloro-pyrimidin-4--
yl}-benzoic acid (234 mg, 1 mmol, reference example 11g) in DMF (or DMSO) (3 mL) is added 2-
(morpholin-4-yl)-ethyl amine (275 uL , 2.1 mmol). The resulting mixture was warmed to 80 °C and stirred

for 4 h. The reaction mixture was then concentrated under a stream of nitrogen and the resxdue purlf ed by -

reverse phase HPLC to give 166 mg of the title ¢ und 'H NMR (DMSO-d,) 3.18 (m, ZH), 3 40 (m
w
2 .

2H), 3.50-3.80 {m, 6H), 3.97 (m, 2H) 7.33 (d, I = 5Hz, 1H), 7.53 (by, 1H), 8.07 (d J = 8Hz, 2H), B. ”5(d Je
8Hz, 2H), 849 (d, ] = 5Hz, ), 9.70 (bs, LH). % (1on spray) m/z 329 (M+H)

J

e i ee = e

The following compounds were prepared using essentially the same procedure employed in reference
o

example 92a except using the cited amine instead of 2-(morpholin-4-yl)-ethyl amine.
Reference Exampie 92b
4-[2-(3-dimethylamino-propylamino)-pyrimidin-4-yl]-benzoic acid. Using 3-dimethylamino-propylamine.

o T -~
'‘H NMR (CD,0D) 2.1 (m, 2H), 2.88 (5, 6H), 3.28 (t, ) = THz, 2H}, 3.65 (bm, 2H), 7.33 {d, J = 5Hz, 1H), ) (2)
8.15 (4, = 8Hz, 2H), 8.24 (d. } = 8Hz 2H), 8.40 (d, ] = 5Hz, 1H>.@io§?§?a’j§}'%7§“3‘o‘5'(M+H)"; /

T — ~ . o ) N
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Reference Example 92¢

4—[2-(2—dimethy1amino—cthﬂinEhyamino)—pyrimidin—4~yi]—benzoic acid. Using 2-(dimethylamino-ethyl)-
——— = ——

mEt_h)@m\imﬂ 'H NMR (CD,0D) 3.0 (s, 6H), 3.31 (s, 3H), 3.50 {t, ] = 7Hz, 2H), 4.15 (1, ] = THz, 2H), 7.28
(d, )= 5Hz, 1H), 8.14 (d, ] = 8Hz, 2H), 8.22 (d, ] = 8Hz, 2H), 8.49 (d, ] = 5Hz, 1H).{MS (ion spray) m/z 301

e T e e

(M+H)Y" T
Reference Example 92d

2-[(4-{4-12-(3-Cyano - 1 H-indol-5-yh)-ethylcarbamoyll-pheny !} -pyrimidin-2-y| }-methyl-amino}-
ethanesulfonic acid. Using 2-methylamino-ethyl sulphonic acid and N-{2-(3-Cyano -1H-indol-5-yl}-ethyl]-4-

[2-chloro-pyrimidin-4-yi]-benzamide (reference example ]1az) as substrates.

Reference Example 92e

N-[2-(3-Cyano -1H-indol-5-y1)-ethyl]-4-{2-[methyl-(2(5),3(R),4(R),5(R),6-pentahydroxy-hexyl)-amino]-
pyrimidin-4-yi}-benzamide. Using N-methyl-(2(S),3(R),4(R),5(R),6-pentahydroxy-hexyl}-amine and N-[2-
(3-Cyano -1H-indol-5-yl)-ethyl]-4-[2-chloro-pyrimidin-4-yll-benzamide (reference example 1az) as

substrates.

Reference Example 92f

N-[2-(3-Cyano -1H-indol-5-y})-ethyl]-4- {2-[methy]-{2(8),3(R),4(S),5(R),6-pentahydroxy-hexyl}-amino]-
pyrimidin-4-y|}-benzamide. Using N-methyl-(2(5),3(R),4(S),5(R),6-pentahydroxy-hexyl)-amine and N-[2-
(3-Cyano -1H-indol-5-yI}-ethyl]-4-[2-chloro-pyrimidin-4-yI}-benzamide (reference example 1az} as

substrates.

Reference Example 92¢
N-[2-(3-cyano -1H-indol-5-y)-ethyl}-4-[2-(2-hydroxy--hydroxymethy!-ethylamino)-pyrimidin-4-yl}-
benzamide. Using 2-hydroxy- 1-hydroxymetnyl-ethylamine and N-[2-(3-Cyano -1H-indo!-5-yl}-ethyl}-4-[2-

chloro-pyrimidin-4-yl]-benzamide (reference example laz) as substrates. MS (ion spray) m/z 457 (M+H)".

Reference Example 92h
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2-[(4-{4-[2-(3-Cyano-1H-indol-5-y])-ethyicarbamoyl)-phenyl}-pyrimidin-2-y!)-methyl-amino]-
ethanesulfonic acid. Using 2-(N-methyl-amino)-ethanesulfonic acid and N-[2-(3-Cyano -1H-indol-5-y1)-

ethyl]-4-[2-chloro-pyrimidin-4-yl]-benzamide (reference example 1az) as substrates.

Reference Example 92i

N-[2-(3-Cyano-1H-indol-5-y])-ethyl]-4-[2-(3-imidazoi- ] -yl-propylamino)-pyrimidin-4-yl]-benzamide.
Using 3-imidazol-I-yi-propylamine and N-[2-(3-Cyano -1H-indol-5-yl)-ethyl]-4-[2-chloro-pyrimidin-4-yi]-

benzamide (reference example laz) as substrates.
Reference Example 92j

N-[2-(3-Cyano -1 H-indol-5-yl)-ethyl]-4- {2-[(2-diethyiamino-ethyl)-methyl-amino]-pyrimidin-4-yl } -
benzamide. Using 2-(diethylamino)-ethyl-methyl-amine and N-[2-(3-Cyano -1H-indo}-5-y1)-ethyl]-4-[2-

chloro-pyrimidin-4-yl]-benzamide (reference example 1az) as substrates.

Reference Example 92k
N-{2-(3-Cyano- 1 H-indol-5-yI)-ethyl]-4-[2-(2-diisopropylamino-ethylamino)-pyrimidin-4-yl}-benzamide.
Using 2-(diisopropylamino)-ethylamine and N-[2-{3-Cyano -1 H-indol—S—yI)-ethy]]-4-[2—chloro—pyrimidin;_d:-

yl}-benzamide (reference example 1az) as substrates.

Reference Example 921
N-[2-(3-Cyano-1H-indol-5-y[}-ethyl]-4-[2-(2-dibutylaminc-ethylamino)-pyrimidin-4-y1]-benzamide.
Using 2-(dibutylamino)-ethylamine and N-[2-(3-Cyano - 1 H-indol-5-yl}-ethyl}-4-[2-chloro-pyrimidin-4-yl]-

benzamide (reference example 1az) as substrates.
Reference Example 92m
N-[2-(3-Cyano- 1H-indol-5-yl)-ethyl]-4-[2-(3-morpholin-4-yl-propylamino}-pyrimidin-4-yij-benzamide.

Using 3-(morpholin-4-yl)-propyiamine and N-[2-(3-Cyano -] H-indol-5-y1)}-ethyi]-4-[2-chloro-pyrimidin-4-

yl}-benzamide (reference example 1az) as substrates.

‘™
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Reference Example 92n

N-{2-(3-Cyano- 1 H-indol-5-y1)-ethyl]}-4-[2-(3-diethylamino-propylamine)-pyrimidin-4-yl]-benzamide. Using
3-(diethylamino)-propylamine and N-[2-(3-Cyano -1H-indol-5-y1)-ethy[}-4-[2-chloro-pyrimidin-4-yi}-

benzamide (reference example laz) as substrates.

Reference Example 92p
N-[2-(3-Cyano-1H-indol-5-yl)-ethy)-4-[2-(3-piperidin-1-yl-propylamino)-pyrimidin-4-ylj-benzamide.
Using 3-(piperidin-1-yl)-propylamine and N-[2-(3-Cyano -1 H-indol- 5-yl)—ethy]]—4 [2-chloro-pyrimidin-4-

yl)-benzamide (reference example 1az) as substrates.

Reference Example 92q
N-[2-(3-Cyano -1H-indol-5-yl)-ethyl}-4-(2-{[2-(ethyl-methyl-amino}-ethylj-methyl-amino}-pyrimidin-4-
yl)-benzamide. Using {2~(ethyl-methyl-amino)-ethyl}-methyl-amine and N-[2-(3-Cyano -1H-indol-5-y]}-

ethyi]-4-[2-chloro-pyrimidin-4-yl]-benzamide (reference example 1az) as substrates.

Reference Example 92r
N-[2-(3-Cyano -1H-indoi-3-yi)-ethyl]-4-[2-(5-dimethylamino-pentylamino)}-pyrimidin-4-yl]-benzamide.
Using 5-dimethylamino-pentylamine (reference example 93a) and and N-[2-(3-Cyano -1H-indol-5-y1}-

ethyl]-4-[2-chloro-pyrimidin-4-yl]-benzamide (reference example laz) as substrates. MS (ion spray) m/z 496

(M+H)".

Reference Example 925
N-{2-(3-Cyano-1H-indol-5-yI}-ethyl]-4-[2-(5-morpholin-4-yl-pentylamino)-pyrimidin-4-yl]-benzamide.
Using S-{morpholin-4-yl)-pentylamine (reference example 93b) and and N-[2-(3-Cyane -1H-indol-5-y1}-

ethyl]-4-[2-chloro-pyrimidin-4-yl]-benzamide (reference example laz) as substrates. MS (ion spray) m/z 538

(M+H)".

Reference Example 92t
N-{2-(3-Cyano-1H-indol-5-y1}-ethyt}-4-[2-(3-piperidin- 1 -yl-pentytamino)-pyrimidin-4-y!]-benzamide.
Using 5-(piperidin-1-y])-pentylamine (reference example $3¢) and and N-{2-(3-Cyano -1 H-indol-5-yi)-
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ethyl]-4-[2-chioro-pyrimidin-4-yij-benzamide (reference example 1az) as substrates. MS (jon spray) m/z 536
(M+H)".
Reference Example 92u

N-[2-(3-Cyano-1H-indol-5-yI)-ethyl]-4-[2-(5-pyrrolidin-1-yi-pentylamino)-pyrimidin-4-yl]-benzamide,
Using 5-(pyrrolidin-1-yl)-pentylamine (reference example 93d) and and N-[2-(3-Cyano -1H-indol-5-yI)-
ethyl]-4-[2-chioro-pyrimidin-4-y[]-benzamide (reference example laz) as substrates. MS (jon spray) m/z 522

(M+H)"
Reference Example 92v
N-[2-(3-Cyano- 1 H-indol-5-yl)ethyl]-4-[2-(4-methylpiperazin-1-y[)pyrimidin-4-yljbenzamide. Using N-

methyl-piperazine and N-[2-(3-Cyano -1H-indol-5-yl)-ethy!]-4-[2-chloro-pyrimidin-4-yl}-benzamide

(reference example 1az) as substrates. MS (ion spray) m/z 466 (M+H)Y".

Reference Example 92w
4-{(4-{4-[2-(3-Cyano-1H-indol-5-yl)ethylcarbamoyl]phenyl} pyrimidin-2-y|)}-methylamino]-butyric acid.- -

Using 4-(methylamino)-butyric acid and N-[2-(3-Cyano -1 H-indol-5-yi)-¢thyl]-4-[2-chloro-pyrimidin-4-yl}-

benzamide (reference example 1az) as substrates. MS (ion spray) m/z 483 (M+H)".

Reference Example 92x

N-[2-(3-Cyano -1H-indol-5-y1)-ethyl}-4-[2-(2,2,2-trifluoroethoxy)pyrimidin-4-y{Jbenzamide. Using
trifluoroethanol and N-[2-(3-Cyano - 1H-indol-5-y!1)-ethyl]-4-[2-chloro-pyrimidin-4-yl]-benzamide

{reference exampie laz) as substrates. MS (ion spray) m/z 466 {M+H)".

Reference Example 92y
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N-[2-(3-Cyano-1 H-indol-5-yl)-ethy!]-4-(2-pyrrolidin-1-ylpyrimidin-4-yibenzamide. Using pyrrolidine and
N-[2-(3-Cyano -1H-indol-3-y1}-ethyl]-4-]2-chloro-pyrimidin-4-y1]-benzamide (reference example laz) as
substrates. MS (ion spray) m/z 437 (M+H)".

Reference Example 92z

N-[2-(3-Cyano-1H-indol-5-y!)-ethyl]-4-[2-(2-hydroxymethy|pyrrolidin-1-y1)-pyrimidin-4-yl Jbenzamide.
Using 2-(hydroxymethyl)-pyrrolidine and N-[2-(3-Cyano -1 H-indol-5-yI)-ethyl]-4-[2-chloro-pyrimidin-4-

yl]-benzamide (reference example laz) as substrates. MS (ion spray} m/z 467 (M+H)".

Reference Example 92aa
N-{2-(3-Cyano-1H-indol-3-yl)-ethyl}-4-[2-(carbamoylmethyl-N-methylamino)-pyrimidin-4-yl]benzamide.

Using N-methy| glycine amide and N-[2-(3-Cyano -1H-indol-5-yl] }-ethyl}-4-[ 2-chloro-pyrimidin-4-yi]-

benzamide (reference example 1az) as substrates. MS (ion spray) m/z 454 (M+H)".

Reference Example 52ab
N-[2-(3-Cyano- 1H-indo!-5-yhethyl}-4-[2-(6-pyrrolidin-{ -y lhexylamino)pyrimidin-4-yl]benzamide. Using

6-pyrrolidin-1-ylhexylamine (reference example 93e) and N-{2-(3-Cyano -1H-indol-5-yl}-ethyl]-4-[2-

chloro-pyrimidin-4-yl)-benzamide (reference example 1az) as substrates. MS (ion spray) m/z 536 (M+HY".

Reference Example 92ac
N-[2-(3-Cyano-1H-indol-5-yl)ethyl]}-4-[2-(6-piperidin-1-ylhexylamino)pyrimidin-4-y{]benzamide. Using 6-

piperidin-1-ylhexylamine (reference example 93f) and N-[2-(3-Cyano - H-indol-5-y!)-ethyl]-4-[2-chioro-

pyrimidin-4-vij-benzamide (reference example 1az) as substrates. MS (ion spray) m/z 550 (M+HY".

Reference Example 92ad
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N-[2-(3-Cyano- IH-indol-5-yl)ethyl}-4-[2-(4-piperidin-1-yibutylamino)pyrimidin-4-yl]benzamide, Using 4-
piperidin- i -ylbutylamine (reference example 93g) and N-[2-(3-Cyanc - | H-indo!-5-yl)-ethy|]-4-[2-chioro-

pyrimidin-4-yl}-benzamide (reference example 1az) as substrates. MS (ion spray) m/z 522 (M+HY".

Reference Example 92ae
N-{2-(3-Cyano-1H-indol-5-yl)ethyl}-4-{2-(4-diethylaminobutylamino)pyrimidin-4-y(]benzamide. Using 4-
diethylaminobutylamine (reference example 93h) and N-[2-(3-Cyano -1H-indol-5-yl)-ethyl}-4-[2-chloro-

pynmidin-4-ylj-benzamide (reference example 1az) as substrates. MS (ion spray) m/z 510 (M+H)",

Reference Example 92af

N-[2-(3-Cyano-1H-indol-5-yl)ethyl]-4-[2-(6-morpholin-4-ylhexylamino)pyrimidin-4-ylJbenzamide. Using

6-morpholin-4-ylhexylamine (reference example 93i) and N-[2-(3-Cyano -1 H-indoi-5-yi)-ethyi]-4-{2-
chloro-pyrimidin-4-yl}-benzamide (reference example 1az) as substrates

MS (ion spray) m/z 552 (M+H)".
Reference Example 92ag
N-~{2-(3-Cyano- 1 H-indo}-5-yl)ethyl]-4-[2-(6-dimethylaminohexylamino)pyrimidin-4-y[jbenzamide. Using 6-

(dimethylamino)-hexylamine and N-[2-(3-Cyano -1H-indol-5-yl)-ethyi}-4-[2-chioro-pyrimidin-4-y1]-

benzamide (reference example 1az) as substrates. MS (ion spray) m/z 510 (M+H)".

Reference Example 92ah

N-{2-(3-Cyano-1H-indol-5-yl)ethyl]-4-[ 2-{4-dimethylaminobutylaminopyrimidin-4-yilbenzamide, Using 4-
(dimethylamino)-butylamine and N-[2-(3-Cyano -1 H-indoi-5-yi)-ethyl]-4-[2-chloro-pyrimidin-4-y[]-

benzamide (reference example 1az) as substrates. MS (ion spray) m/z 482 (M+H)".

Reference Exampie 92ai
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4-[2-(Bicyclo[2.2.1]hept-2-ylamino)pyrimidin-4-y1]-N-[2-(3-cyano-1 H-indol-3-y])ethyllbenzamide. Using
Bicyclo{2.2.1]hept-2-ylamine and N-[2-(3-Cyano -1H-indol-5-y1)-ethyi]-4-[2-chloro-pyrimidin-4-yl]-

benzamide (reference example 1az) as substrates. MS (ion spray) m/z 477 (M+H)".

5  Reference Example 92aj

t-(4-{4-{2-(3-Cyano-1H-indol-5-yDethylcarbamoyl]phenyl} pyrimidin-2-yl)pyrrolidine-2-carboxylic acid
amide. Using pyrrolidine-2-carboxylic acid amide. and N-[2-(3-Cyano -1 H-indol-5-y])-ethyl]-4-[2-chloro-
pyrimidin-4-yl]-benzamide (reference example 1az) as substrates. MS (ion spray) m/z 480 (M+H)".

9,

Reference Example 92ak

N-[2-(3-Cyano-1H-indol-5-yethyl]-4- { 2-[(2-hydroxy-ethyl)-N-methyiamino]pyrimidin-4-y| } benzamide.
Using (2-hydroxy-ethyl}-N-methylamine and N-[2-(3-Cyano -1H-indol-5-yl)-ethy!]-4-[ 2-chloro-pyrimidin-
I5  4-yl}-benzamide (reference exampie laz) as substrates. MS (ion spray) m/z 441 (M+H)".

Reference Example 92al

N-[2-(3-cyano-1H-indol-5-yl)-ethyl]-4-(2-morpholin-4-yl-pyrimidin-4-yl)-benzamide. Using morpholine - ~
20  and N-[2-(3-Cyano -1 H-indol-5-y)-ethyi]-4-[2-chloro-pyrimidin-4-yl]-benzamide (reference example 1az)
. as substrates. | 'H NMR (DMSO) & 2.98 (bt, 2H, J = THz); 3.56 (m. 2H); 3.70 (bs, 4H); 3.79 (bs. 4H); 7.18 b
v (d, 1H,J =9Hz); 7.32 (d, 1H, J = 5Hz); 7.49 (m, 2H); 7.94 (d, 2H, J—SHZ) 822(m 3H),850(d IH,I=
5Hz); 8.74 (bt, 1H); 12.20 (bs, 1H). m-ayyﬁfmtst; (M+H)". T

i

—
N

25  Reference Example 92am

N-[2-(3-cyano-1H-indol-5-yi)-ethyl}-4-[2-(cyclopropyimethyl-amino)-pyrimidin-4-y!]-benzamide. Using
cyclopropylmethyl-amine and N-[2-(3- Cyano I H-indoi-5-yl)-ethy!}-4-[2-chloro-pyrimidin-4- vl} benzamide

(reference-example Iaz}w%'f-f NMR (DMSQO) 6 0.26 (m, 2H)Y; 0.44 {m, 2H); 3.00 (bt, 2H. J =
7Hz); 3.25 (bs, 2H): 3.56 (m, 2H); 7.20 (m. 2H); 7.36 (bt. TH); 7.50 (m, 2H): 7.94 (4. 2H, J = 8Hz): 8.29 (m,
/——————_’W

30

3H); 8.38 (d IH. JHJHz) 8.69 (bt, 1H): 12.15 (bs. tH).{MS (ion spray) m/z 437 (M+H) .
_____ S )
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Reference Example 92an

N-[2-(3-cyano-1H-indol-5-y1)-ethyl]-4-[2-{(2-methoxy-ethyl)-methyl-amino]-pyrimidin-4-y1]-benzamide.
Using (2-methoxy-ethyl)-methyl-amine and N-[2-(3-Cyano -lH—indof—S—yl)—ethyl] 4-[2-chloro-pyrimidin-4-

5  yl}-benzamide (reference example laz) as substrates’|'H NMR (DMSO) 8 2.98 (t, 2H, I = 7Hz) 3.22 (s,
3H); 3.28 (s, 3H); 3.58 (m, 4H); 3.85 {m, 2H); 7.21 (m, 2H); 7.50 (m,2H); 7.93 (d, 2H, J = 9Hz); 8.20 (m, J
3H); 8.45(d, 1H. J = 5Hz); 8.6% (bt, 1H); 12.13 (bs, 1H).\MS (ion spray) m/z 455 (M~+H)".
Reference Example 92ap .
]0 - e e -

N-[2-(3-cyano-1H-indol-53-yl)-ethyl]-4-(2-(3-hydroxy-propylamino)-pyrimidin-4-y| ]-benzamide. Using 3-

hydroxy-propylamine and N-[2-(3- Cyano 1H- mdol 5 yl) ethyl}-4-{2-chloro-pyrimidin-4-yl]-benzamide .

(refere_rm_’mww} 'H NMR (DMSO)8 173 (1, 21—1 }=7Hz); 2.98(t, 2H, } = 7Hz); 3.40

(m_zl.-l) 4.48 (bs, 1H); 7.20 (m, 3H); 748(m ZH) 7.92 (d, 2H, ] = 8Hz); 8. 18(m 3H) 837(bd, 1H,J = /(27
15\ SHz); 8.68 (b, 1H); 12.12 (bs, 1H) S (ion spray) miz 441 (M+HY". |

——

Reference Example 92aq

N-[2-(3-cyano-1H-indol-5-y1)-ethyl]-4-[2-(2-hydroxy-ethyl)-propyl-amino]-pyrimidin-4-yi]-benzamide. -
20 Using (2-hydroxy-ethyl)-propyl-amine and N-{2-(3-Cyano -1H-indol-3- yl)—ethyl}—4 [2-chloro-pyrimidin-4-

yl]-benzamide (reference examplewmjjv TH MR (DMSO) 5 90 (t 3H T=7 7[—[z) 1.63 (bcw

2H); 2.98 (1, 2H, ] = THz); 3.63 (m, 8H); 4.73 (1, 1H, J = SHz); 7.19 (m, 2H)-748 (m, 2H); 7.92(d, 2H, ] =

- e .-

8Hz); 8.19 (m, 3H); 8.43 (d, TH,J = 5Hz); 8.67 (bt, 1H); 12.11 {bs, 1H). %’IS (ton Spray) m/z 469(M+H)

25  Reference Example 92ar

N-[2-(3-cyano-1H-indol-5-y1}-ethyl}-4-(2-piperidin-1-yl-pyrimidin-4-yi)-benzamide. Using piperidine and

substrates.'H NMR (DMSO) 5 1.6 (m. 6H); 2.98 {m. 2H); 3.55 (m, 2H); 3.84 (m, 4H); 7.19 (m, 2H); 7\“
30 {{m, 2HY; 7.93 (d, 2H, § = 8Hz): 8.29 (m. 3 844 (&, TH, 5~5H7) 869(b1 TH): 12,14 (bs, IH)/JMS(mon

N-{2-(3- Cyano 1H-indol-5- vl) ethvl] 4-{2-chloro- pyrimidin-4-yil-benzamide (reference e\.amp!e iaz) as C

spray) m/z 437 {M+H)
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Reference Example 92as

N-[2-(3-cyano-1H-indol-5-yl)-ethyl ]-4-[ 2-(ethyl-methyl-amino)-pyrimidin-4-yl}-benzamide. Using
ethylmethylamine and N-[2-(3-Cyano -1H-indol-5-y[)-ethyl}-4-[2-chloro-pyrimidin-4-y!]-benzamide
5 (reference examp e laz) as substrates. ! 'H NMR (DMSO) 38 1.15(t, 3H, J = 7THz); 2.99 (bt, 2H); 3.17 (s, \)

J3H) 3.56 (mn, 2H); 3. 73 (m, (m, 2H); 7.20 (m, 2H); 7.50 (m, 2H); 7.94 (d, 2H, J = 7THz); 8.20 (m, 3H), 844(d
(QSHZ) 8.69 (bs IH) 12. I4(bs iH) ‘MS (ion spray) m/z 425 (M-+H)".

. Reference Example 92at
0

N-[2-(3-cyano- |H-indol-5-y1)-ethy1]-4-[2-(4-hydroxy-piperidin- | -y)-pyrimidin-4-y}]-benzamide. Using 4-
hydroxy-piperidine and N-[2-(3-Cyano -1H-indol-5-yl)-ethyl}-4-[2-chloro-pyrimidin-4-yl]- benzamlde
(reference example ]az) as substrates 'H NMR (DMSO) 6 1.36 (m, 2H); I. 82 {m, 2H); 2.98 (1, 2H j=

(Hz) 134 (;_—2&)“’3,_35:(% 2H); 3.76 (bs, 1H); 4.39 (bd, 2H); 4.75 (bs, 1H); 7.20 (m, 2H); 7.48 (m, 2D@
;

.92 (d, 2H, ] = 9Hz); 820 (m.3H); 8.45(d, 1H,J = 5Hz); 8 67(bt IH) 12.12 (bs, 1H)§MS (mn spray) m/z

15

367 (M+H)".
Reference Example 92au
20 N-[2-(3-cyano-1H-indol-3-yl)-ethyl])-4-[2-(2,3-dihydroxy-propylamino)-pyrimidin-4-y(]-benzamide. Using

. 2.3-dihydroxy-propylamine and N-[2-(3-Cyano -1 H-indol-5-y!)-ethyl]-4-[2-chloro-pyrimidin-4-yl}-

‘benzamide (reference example 1az) as substrates. MS (ion spray) m/z 457 (M+HY.

Reference Example 92av

+J
L

N-(2-(3-cyano-1H-indol-5-y})-ethyi]-4-(2-[(2,3-dihydroxy-propy!)-methyl-aminol-pyrimidin-4-y[]-
benzamide. Using 2,3-dihydroxy-propyl-methylamine and N-[2-(3-Cyano -1H-indol-5-yi)-ethyl}-4-[2-

chloro-pyrimidin-4-yl}-benzamide (reference example [az) as substrates. MS (ion spray) m/z 471 (M+H)".

30  Reference Example 92aw
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-

~

r/]’\I—[?,-(3—cyanc»-1 H-indol-5-yl)-ethyl]-4-[2-({s)-2-methoxymethyi-pyrrolidin-1-y]}-pyrimidin-4-yl]-
/ benzamide. Using (s)-2-methoxymethyl-pyrrolidine and N-[2-(3-Cyano -1H-indol-5-yl})-ethyl]-4-[2-chloro-

«  pyrimidin-4-yl]-benzamide (reference example 1az) as substrates. MS (ion spray) m/z 481 (M+H)".

5  Reference Example 92ax
4-[4-[4-[2-(3-cyano-1H-indaol-5-yl)-ethylcarbamoyl-phenyl]-pyrimidin-2-yl]-piperazine-1-carboxylic acid
tert-butyl ester. Using piperazine-1-carboxylic acid tert-butyl ester and N-[2-(3-Cyapo —]/l-iir}_dgl—iﬂ);

ethylﬁgz-chloMWe example !az} as substrates.| "H NMR (DMS0) 8 ,j

. 1

.44 (s, 9H); 2.98 (t, ZH, J = 7THz); 3.45 (bs, 4H); 3.56 (m, 2H); 3.83 (bs, 4H); 7.18 (d, 1H, J = 8Hz); 7.31 (d,
H, J = SHz);, 7.48 (d, TH, J = 8Hz); 7.51 (s, 1H); 7.94 (d, 2H, J = 8Hz); 8.22 (m, 3H); 8.49 (d, 1H, J = 5Hz);

—_

10

8.70 (bt, 1H); 12.12 (bs, 1H).\MS (ion spray) m/z 552 (M+H)". T T
-—H———-w

Reference Example S2ay

15 N-[2-{3-cyano-1H-indol-5-yh)-ethy!}-4-[2-[2-(2-0x0-imidazolidin- 1-y1)-ethylamino]-pyrimidin-4-yl}-
benzamide. Using 2-(2-oxo~imidazoiidin-1-yl)-ethylamine and N-[2-(3-Cyano - lH mdol S-yl)-ethylj-4-[2-
chicro-pyrimidin-d-yll-benzamide (reference example | WKES_} H NMR (DMSO) 8 2.96 (b,
2H); 3.24 (m, 4H); 3.47 (m, 6H); 6.26 (s, 1H); 7.18 (m, 2H); 7.27 (bt, 1H, ] = SHz); 7.48 (m, 2H); 7.91 (4. ) 2
2H, J = 9Hz); 8.19 (m, 3H); 8.36 (bd, tH); 8.67 (1, 1H, I = SHz}: 12. 10{bs H—l)rS(mn Spray)m/2493 B

20 (M+H) - __i‘“_‘—‘"\_.- o -
Reference Example 92az

N-{2-(3-cyano-1H-indol-3-yh)-ethyl]}-4-[2-(3-methoxy-propylamino)-pyrimidin-4-yl}-benzamide. Using 3-
25  methoxy-propylamine and N-{Z—(B-Cyano-1_I-l_-indoi-5-_y1)-ethyi] [ -chloro-pyrimidin-4-yl]-benzamide
(referenci_eiainple lazy as substrates.ﬁ'ﬂ X;I.MR {(DMSO5 8 1;81 (m. ) ;’ 93 (m ’JH) 3.24 (s 3H) 3. 41 l\\ @
/(m/gi-l) 3.56 (m, 2H); 7. l9(m  2H); 7.28 (bs, TH); 7.50 (m, ;H) (m ”H) 8.18 (m, 3H); 838(bs ]H) /)
\3 68 (bs, 1H); 12.13 (bs, \H)( MS (ion spray) m/z 455 (M+H)".

e
T ———— Y

30 Reference Example 92aaz
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N-{2-(3-cyano-1H-indol-5-yl)-ethyl]-4-[2-(2-hydroxy-ethylamino)-pyrimidin-4-yl]-benzamide. Using 2-

hydroxy-ethylamine and N-[2-(3-Cyano -!H-_ind_ol—§-__y])-ethyl]-4—[2-chloro—pyr__imiqin-{-;ljfbgrl;gmide

(reference example 1az) as_sﬂ)_slxzteij '"H NMR (DMSO) & 2.98 (t, 2H, J = 7THz); 3.44 (bs, 2H); 3.55 (m,_
[

4H); 4.70(1, IH, ] =6Hz); 7.17 (m, )H) 748 (m 2H); 7.92 (d, 2H, J = 9Hz); 8.18 (m, 3H) 8.38(d, IH,J=

5Hz); 8.68 (bt, 1H); 12.12 (bs, I1H). MS (lon spray) m/z 427 (M+H)".

Reference Example 92aab

4-(2-dimethylamino-pyrimidin-4-y!)-benzoic acid. Using dimethylamine and 4-{2-chjoro-pyrimidin-4-y!}-

benzoic acid as substrates. MS (ion spray) m/z 244 (M+H)".

Reference Example 93a

5-Dimethylamino-pentylamine. To a cooled (0°C) solution of lithium aluminum hydride (8 mi, 0.5M in
ether) is added, slowly, a solution of 5-(dimethylamino)-pentanenitrile (126 mg, 1 mmol, reference example
94a) in ether (1 mL). On complete addition, the cold bath is removed and stirring continued for 2 h. The
reaction mixture is then cooled to 0 °C and quenched by dropwise addition of water {160 mL), sodium
hydroxide solution (160 ml., 5M), then a further pornion of water {160 mL). The resulting mixture s filtered

through celite and the filtrate concentrated under reduced pressure to give an oil which is used without

further purification.

The following compounds are prepared using essentially the same procedure as used in reference example

03a, except using the cited nitrile in place of 5-(dimethylamino)-pentanenitrile.

Reference Example 93b

5-{morpholin-4-yl}-pentylamine. Using 3-{morpholino-4-yl)-pentanenitrile (reference exampie 94b) as

substrate.

Reference Example 93¢
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5-(piperidin-1-yl)-pentylamine. Using 5-(piperidin-1 -yi)-pentanenitrile {reference example 94c) as

substrate.

Reference Example 93d

5-(pyrrolidin-1-yl)-pentylamine. Using 5-(pyrroltdin-1 -yl)-pentanenitrile (reference example 94d) as

substrate.

Reference Example 93e .

6-Pyrrolidin-}-ylhexylamine. Using 6-Pyrrolidin-i-ylhexanenitrile (reference example 94e) as substrate.

MS (ion spray) m/z 171 (M+H)".
Reference Example 93f

6-piperidin-1-ylhexylamine. Using 6-Piperidin-1-ylhexanenitrile (reference example 94f) as substrate. MS

(ion spray) m/z 185 (M+H)".
Reference Example 93g

4-piperidin-|-ylbutylamine. Using 4-Piperidin-i-ylbutanenitrile (reference example 94g) as substrate. MS ‘
{ion spray) m/z 157 (M+H)".

Reference Example 93h

4-(diethylamino)-butylamine. Using 4-(diethylamino)-butanenitrile (reference example 94h) as substrate.

MS (ion spray) m/z 145 (M+H)".
Reference Exampie 931

6-morpholin-4-ythexylamine. Using 6-morpholin-4-vlihexanenitrile (reference exampie 941) as substrate.

MS (ion spray) m/z 187 (M+H)".
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Reference Example 94a

5-(dimethylamino}-pentanenitrite. A mixture of dimethylamine (4 mL, 40% in water) and 5-bromo-
pentanenitrile (2.3 mL, 20 mmol) is stirred for 24 h. The resuiting reaction mixture is diluted with sodinm
hydroxide solution {10 mL, 5M) and extracted with ether. The ether extract is dried over K,CO, and

concentrated under reduced pressure to give an oil (1.5g) which is used without further purification.

The following compounds are prepared using essentially the same prééeduké as used in reference exampie

94a, except using a solution of the cited amine (2 eq.) in benzene (4 mL} in place of dimethylamine in

water.

Reference Example 94b

5-(morpholino-4-yl)-pentanenitriie. -Using morpholine as substrate gives 3.5g of oil.
Reference Example 94c.

5-(Piperidin-1-yl}-pentanenitrile. Using piperidine as substrate gives 3.29g of oil.
Reference Example 94d

5-(pyrrolidin-1-yl)-pentanenitrile. Using pyrrolidine as substrate gives 3.32g of oil.
Reference Example 94e.

6-Pyrrolidino-hexanenitrile. Using pyrrolidine and 6-chloro-hexanenitrile as substrates. MS (ien spray) m/z

167 (M+H)".

Reference Example 94f
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6-Piperidin-1-ylhexanenitrile. Using piperidine and 6-chloro-hexanenitrile as substrates. MS (ion spray) m/z
181 (M+H)'.
Reference Example 94g

4-Piperidin-I-ylbutanenitrile. Using piperidine and 4-chloro-butanenitrile as substrates. MS (ion spray) m/z

153
Reference Example 94h

4 (diethylamino)-butanenitrife. Using diethylamine and 4-chloro-butanenitrile as substrates. MS (ion spray)

m/z 141.

Reference Example 94i

6-morpholin-4-ylhexanenitrile. Using morpholine and 6-chloro-hexanenitrile as substrates. MS (ion spray)’

m/z 183.

Reference Example 95

4-(2-oxo-hexahydro-pyrimidin-5-v{)-benzoic acid methyl ester.

To a solution of 4-(2-oxo-pyrimidin-5-yl)-benzoic acid methyl ester ( 761 mg, 3.3 mmol, reference example

19¢) in DMF {20 mL) and methanol (5 mL) was added Pd on carbon (250 mg, 10% w/w}. The resulting

mixtured was stirred under an atmosphere of hydrogen gas for 3 h. This mixture 1s purged with nitrogen gas

then filtered through cefite. The filtrate is concentrated and the residue purified by flash chromatography

(eluting with 5% methanol in dichioromethane) 1o give the title compound (421 mg) as a white _s(_)li_d‘_.’}—"rH |

NMR (CDJODS -3-.’_’8 {m, 1H), 3.47 (d. ) = THz, 4H), 3.90 (s, 3H), 7.44 (d, ] = 8Hz. EI;I). 7.901(d, J = 8Hz
{ 2H).

Reference Example 66

\

e i

o
!

'r-.
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4-(2-oxo-pyrimidin—5-yl)-benzaldchyd:. To a solution of 4-(2-[t-butyidiphenylsilyloxy}-pyrimidin-3-y[}-
benzaldehyde dimethy! ketal (2.28g, 4.7 mmol reference example 97a ) in THF (10 mL) is added
hydrochloric acid (10 ml., 2M). The resulting mixture is stirred for 1 h. This mixture is concentrated to about
half its original volume under reduced pressure. The solid is filtered then washed WIth water and ether 1o

gwe the tllle - compound (1. tg)as a white sol;dl H NMR (DMSO) & 7.88 (d, .l = SHz 2H), 7.95(d, ] = 8Hz, 7

@(s 2H), 9.99 (s ]H) .

Reference Example 97a

4-(2-[t-butyidiphenylsilyloxy}-pyrimidin-3-yl}-benzaldehyde dimethyi ketal. To a cooled (-78 °C) solution of
4-brom0-benzaldehyde dimefhy] ketal (2.31g 16 mmol) in THF (30 mL) is added, dropwise, n-butyl [ithium
(4.4 mL, 2.5 M in hexanes). On complete addition, the reaction mixture is stirred for $ min then ZnCl,
solution (20 mL, 0.5M in THF) is added. The cold bath is removed and stirring continued for 5 min. then a
solution comprising of 5-bromo-(2-[t-butyldiphenylsilyloxy]-pyrimidine (4.13g, 10 mmol) and (Ph,P),Pd
(1.1g, I mmol) in THF (20 mL) is added. This mixture is warmewd to 60 °C and stirred at this temperature
for 2h. The resulting solution is cooled 1o room temperature, diluted with ether, washed, sequentially, with
5% aqueous ammonia sclution, water and brine, dried over MgSQ, and concentrated. The residue is purified

by flash chromatography (eluting with 10% ethy} acetate, 10% dichloromethane in hexanes) to give 2.28g-of

the title compound as an oil.}'H NMR (CDCL) & 1. ]8(5 9H) 335 (s 6H), 5.44 (s IH} 7.38 (m, 6H) 74ﬂC‘\
(d, ¥ = 8Hz, 2H), 7.53 (d, ] = 8Hz, 2H), 7.8 (m, 4H), 8.59 (5, 2H).

Reference Example 97b

4-(3-Methoxycarbonyi-phenyl)-Benzaldehyde. Using essentially the same procedure used in reference
exampie 97a except using methyl 3-bromo-benzoate as substrate in place of 5-bromo-(2-[t-
butyldiphenyisilyloxyl-pyrimidine and using the following modified workup: On cooling to room
temperature, the reaction mixture is diluted with ethyl acetate and washed with hydrochtoric acid {(2M) then
brine, dried over MgSQ, and concentrated. The residue is purified by flash chromatography (eluting with
20% ethy! acetate / 5% dichloromethane in hexanes) to give the title compound as a yellow soiid. MS (ED

m/z 240 (M)".
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Reference Exampie 97¢

4-(2-Methoxycarbonyl-pheny!)}-Benzaldehyde. Using essentially the same procedure used in reference

example 97b except using methyl 2-iodo-benzoate as substrate in place of methyl 3-bromo-benzoate. MS

(EI) m/z 240 (M)".

Reference Example 98

4-(1,3-Dimethy}-2-oxo-hexahydro-pyrimidin-5-yl)-benzoic acid methyl ester. To a cooled (0°C) suspension pous
of sodium hydride dispersion (60% in mineral oil (88mg, 2.2 mmol) in THF (3 mL) is added a solution

comprising of 4-(2-oxo-hexahydro-pyrimidin-S-yl)-benzoic acid methyl ester (236 mg, 1 mmol, reference

example 95} and methy! iodide (300 pL, 5 mmol) in DMF (4 mL). The resulting mixture is stirred for 16 h.

then quenched with water, diluted with ethyl acetate, washed with water. and brine, dried over MgSO and

concentrated ta gtve the title compound (235 mg) as a tan solid. 'H NMRKCDCIJ 5 2.98 (s, 6H), 3. 37’-_—j

(m SH) 3.93 (s, BH), 7.32(d, ] = 8Hz, ZH) 8.01 (d J = SHL 2HJMS (ion spray) m/z 263 (M¥H)".

Reference Example 99a

Biphenyl-3,4'-dicarboxylic acid 4'-{[2-(3-Cyano- 1 H-indol-5-y1)-ethyl]-amide} 3-[(2-methoxy-ethyl)-amide].

To a solution of Biphenyl-3,4'-dicarboxylic acid 4'-{[2-(3-cyano-1H-indol-5-y!}-ethyi}-amide} (102 mg, ‘
0.25 mmol, reference example 17h) in dichloromethane / DMF (3:1, 1 mL total volume) is added TRTU (88
mg, 0.27 mmol) and diisopropylethylamine (48 mL, 0.28 mmol). The resulting solution is stirred for 2 min.

then a further portion of diisopropylethylamine (48 mL) and 2-methoxy-ethylamine (44 mL}) is added. This

solution is stirred for 35 min. then concentrated under reduced pressure. The residue is suspended in
dichloromethane and filtered. The solid is washed with dichloromethane / methanol (3:1) then dried under

vacuum to give 121 mg of the title compound. MS (ion spray) m/z 467 (M+H)'.

Reference Example 99b
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3'-(Morpholine-4-carbony!)-biphenyl-4-carboxylic acid [2-(3-cyano-1H-indol-5-y1)-ethyl]-amide. Using
essentially the same procedure used in reference example 99a, except using morpholine as substrate in place

of 2-methoxy-ethylamine. MS (ion spray) m/z 479 (M+H)".

Reference Example 99¢
Bipheny!-3,4'-dicarboxylic acid 4'-{[2-(3-cyano-1H-indol-53-yi)-ethyl]-amide} 3-[(2-morpholin-4-y!-ethyl)-
amide]. Using essentially the same procedure used in reference example 99a, except using 2-(morpholin-4-

yl)-ethylamine as substrate in place of 2-methoxy-ethylamine. MS (ion spray) m/z 522 (M+H)".

lieference Example 99d

Biphenyi-2,4'-dicarboxylic acid 4'- {{2-(3-cyano-1 H-indol-5-yl)-ethyl]-amide} 2-{(3-diethylamino-propyl)-
amide] . Using essentially the same procedure used in reference example 99a, except using 3-(diethylamino)-
propylamine and Biphenyl-2,4'-dicarboxylic acid 4'- {[2-(3-cyano- 1 H-indoi-5-yi)-ethyl)-amide} (reference

example 17i) as substrates. MS (ion spray) m/z 522 (M+H)".

Reference Example 99¢

Biphenyl-2,4'-dicarboxyiic acid 4'- {[2-(3-cyano- 1 H-indol-5-y1)-ethyl]-amide} 2-[(3-morpholin-4-yl-propyl})-
amide]. Using essentially the same procedure used in reference example 99a, except using 3-(morpholin-4-
yl)-propylamine and Biphenyl-2,4-dicarboxylic acid 4'- {{2-(3-cyano-1H-indoi-5-yl}-ethyl}-amide}

{reference example 171) as substrates. MS (ion spray) m/z 536 (M+H)".

Reference Example 99f

Biphenyl-2,4'-dicarboxylic acid 4'-{[2-(3-cyano-1H-indol-5-yl)-ethyl}-amide} 2-[(3-piperidin-1-yl-propyl)-
amide]. Using essentially the same procedure used in reference example 99a, except using 3-(piperidin-| -
vl)-propylamine and Biphenyl-2,4'-dicarboxylic acid 4'-{[2-(3-cyano-1H-indol-5-y[)-ethylj-amide}

{reference example 171) as substrates. MS (ifon spray)} m/z 534 (M+H)".

Reference Examplie 99¢
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Biphenyl-2,4'-dicarboxylic acid 4'-{{2-(3-cyano-1H-indol-5-yl}-ethyl]-amide} 2-[(4-dimethylamino-butyl)-
amide]. Using essentially the same procedure used in reference example 99a, except using 4-
{dimethylamino)-butylamine and Biphenyl-2,4'-dicarboxytic acid 4'-{[2-(3-cyanc-1H-indol-5-y1}-ethyl]-

amnide} (reference example 17i) as substrates, MS (ion spray) m/z 508 (M+H)".

Reference Example 9%h

Biphenyl-2,4'-dicarboxylic acid 4'-{[2-(3-cyano-1H-indol-5-yl)-ethyl}-amide} 2-[(2,3-dihydroxy-propyl}-
methyl-amide]. Using essentially the same procedure used in referencé example 99a, except using (2,3-
dihydroxy-propyl)-methyl-amine and Biphenyl-2,4'-dicarboxylic acid 4'-{[2-(3-cyano-1H-indol-5-yl}-ethyl]-

amide} (reference example 171} as substrates. MS (ion spray) m/z 497 (M-+H)".

Reference example 99i

Biphenyl-2,4-dicarboxylic acid 4'-{[2-(3-cyano- | H-indol-5-yl)-ethyi]-amide} 2-{(2,3-dihydroxy-propyl)-
amide]. Using essentially the same procedure used in reference example 99a, except using 2,3-dihydroxy-
propyl-amine and Biphenyl-2,4'-dicarboxylic acid 4'-{[2-(3-cyano- | H-indol-5-yl}-ethyl]-amide} (reference

example 171} as substrates. MS (ton spray) m/z 497 (M+H)".
Reference Example 100a

N-[2-(3-Cyano- | H-indol-5-yl)-ethy!]-4-[2-(2-methoxyethoxy )-pyrimidin-4-yl]benzamide. To a solution of
2-methoxyethanol ( 0.118 mL, 1.50 mmoles) in DMSO (5 mL) was added sodium hydride (Aldrich, 60%
dispersion, 0.0720g, 1.80 mmoles), followed by stirring unii] H. evolution ceased {~ 15 minutes). One
milliliter of this alkoxide stock solution was added to N-[2-(3-Cyano- 1 H-indol-5-y}-ethyi}-4-[2-
chioropyrimidin-4-yijbenzamide (0.147g, 0.249 mmoles, reference example laz), followed by heating
(60°C). After two hours, another 0.5 mL of the alkoxide stock solution was added. After two more hours,
the reaction was quenched with water (40 mL) and the resulting precipitate collected by filtration. The
precipitate was washed with water and CH,Cl.and dried under vacuum 1o give the product as a white solid.

MS {ion spray) m/z 442 (M+H)Y".
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The following compounds were prepared using essentially the same procedure used in reference example

1002 except using the cited alcoho! in place of 2-methoxyethano!.

Reference Example 100b

N-{2-{3-Cyano- | H-indol-5-yl)ethyl]-4-[2-( 1-carbamoylethoxy )pyrimidin-4-yllbenzamide. Using 2-hydroxy-
propicnamide as substrate. MS (jon spray) m/z 455 (M+H)".

Reference Example 100¢

N-[2-(3-Cyano-1H-indol-5-yljethyl}-4-[2-(6-dimethylaminohexyloxy)pyrimidin-4-yl]benzamide. Using 6-

dimethylaminohexanol as substrate. MS (ion spray) m/z 511 (M+H)".

Reference Example 100d

N-[2-(3-Cyano- I H-indol-5-yl)ethyl}-4-[ 2-(2-oxopiperidin-3-yloxy)pyrimidin-4-yl]Jbenzamide. Using 2-
hydroxy-valerolactam as substrate. MS (ion spray) m/z 481 (M+H)".

Reference Example 100e

N-[2-(3-Cyano-1H-indol-5-yl)ethy!}-4-[2-(2-pyrrolidin- | -yl-ethoxy)pyrimidin-4-yl)benzamide. Using 2-
{pyrrolidin-1-yi)}-ethanol as substraie. MS {ion spray) m/z 481 (M-+H).

Reference Example 100f

N-{2-(3-Cyano- | H-indol-5-yDethyl}-4-[2-(2-dimethylaminoethox y)pyrimidin-4-yi]benzamide. Using 2-
(dimethylamino)-ethanol as substrate. MS (ton spray) m/z 455 (M+H)'.

Reference Example 101a

4-(3-[2-Dimethylaminoethoxy}phenyl)benzoic acid. Stirred a solution of 3-(2-Dimethylaminoethoxy jphenyl

iodide (0.495g. 1.70 mmoles). 4-carboxybenzeneboronic acid (Lancaster. 0.282g. 1.70 mmoles), and sodium
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carbonate (0.360g, 3.40 mmoles}in 1:1 H,0: AcCN (20 mL) under vacuum for five minutes, followed by the
addition of tetrakis{triphenylphosphine)palladium (0) (0.170g). The reaction mixture was heated (90°C) for
three hours, and the catalyst was filtered off through Celite. The effluent was concentrated slightly to
remove the AcCN, and the resulting aqueous solution was acidified with 2N HCI and purified on an HPLC to

yield 0.462g of the title compound as the TFA salt. MS (ion spray} m/z 286 (M+H)".

The following compounds were prepared using essentially the same procedure used in reference example

101a except using the specified aryl halide in place of 3-(2-dimethylaminoethoxy }phenyliodide.
Reference Example 101b

4-(1-Oxypyridin-2-y)benzoic acid. Using 2-bromo-pyridine-N-oxide. MS (ion spray) m/z 216 (M+H)".
Reference Example 101c

4-(2-[2-Dimethylaminoethoxy]phenyl)benzoic acid. Using 2-(2-Dimethylaminoethoxy]phenyl-iodide as
substrate. MS (ion spray) m/z 286 (M+H)".

Reference Example 101d

4-(2-[3-Dimethylaminopropoxy]phenyl)benzoic acid. Using 2-[3-Dimethylaminopropoxy]pheny! iodide as
substrate. MS (ion spray) m/z 300 (M+H)".

Reference Example 101e

4-(3-[3-Dimethylaminopropoxy]phenyl)benzoic acid. Using 3-[3-Dimethylaminopropoxy]phenyl iodide as
substrate. MS (ion spray) m/z 300 (M+HY".

Reference Example 10if

4~(1-Oxypyridin-3-yl)benzoic acid. Using 3-bromo-pyridine-N-oxide as substrate,
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Reference exampie 102a

4-[[4-(4-methoxycarbony!-phenyl)-pyridin-2-ylmethyl]-carbamoy!]-piperidine- 1 -carboxylic acid tert-butyl

. ester. To a solution of piperidine-1,4-dicarboxylic acid mono-tert-butyl ester (275 mg, 1.2 mmol) in CH.Cl,

(2mi) was added diisopropylethylamine (0.23 ml, 1.32 mmol). The resulting solution was stirred for 5
n:linutes then TBTU (337 mg, 1.26 mmol) was added and stirred for 20 minutes. To the reaction mixture
was added a solution of 4-(2-aminomethyl-pyridin-4-y1l)-benzoic acid methyl ester trifluoroacetic acid salt
(356 mg, 1 mmol, reference example 1032) and diisopropylethylamine (0.192 ml, 1.1 mmol) in CH,Cl, (2
mi). The reaction mixture was stirred 45 minuies then concentrated under reduced pressure. The residue
was purified by flash chromatography (efuting with 40% ethy!l acetate / 10% methanol / hexanes) to give 455

mg of product as 2 white foam. MS (ion spray) m/z 454 (M+HY".

Reference Exampie 102b

Using essentially the same procedure used to prepare reference example 102a except using acetic acid as
substrate in place of piperidine-1,4-dicarboxylic acid mono-tert-butyl ester, there is prepared 4-{2-

(acetylamino-methy!)-pyridin-4-yl]-benzoic acid methyl ester. MS (ion spray) m/z 285 (M+HY".

Reference Example 103a -

4-(2-aminomethyl-pyridin-4-yl)-benzoic acid methyl ester trifluoroacetic acid salt. To a solution of 4-{2-
(tert-butoxycarbonylamino-methyl}-pyridin-4-yl)-benzoic acid methyl ester (1.96 g, 5.72 mmol, reference
example 56) in CH,CL (19 ml) was added TFA (6 ml). The reaction solution was stirred 3 hrs then concen-
trated under reduced pressure. The residue was purified by trituration with ether. The solids were coliected

by filtration, washed with ether and dried under vacuum to give 1.68 g of product. MS (EI) m/z 243

(M+H)".
Reference Example 103b
Ethyl 4-(1-[carboxymethyl]-6-cx0-1,6-dihydropyridin-3-yi}benzoate. Prepared using essentially the same

procedure used 1o prepare reference example 1032 except using Ethvl 4-{1-[(ter:-butoxycarbonylImethyl]-6-

oxo-1,6-dihydropyridie-3-yitbenzoate (reference example 85b). MS (ien spray) m/z 302 (M+H)".
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Reference Example 104

Allyl 4-(2-0ox0-2H-pyridin-5-yhbenzoate. To a solution of ethyl 4-(2-oxo-2H-pyridin-5-yl)benzoate (1.24g,
5.10 mmoles, reference exampie 36f) in allyl alcohol (50 mL) was added titanium (I'V) isopropoxide. The
resulting mixture was heated to 70°C for seven hours at ‘which point more titanium (1'V) isopropoxide (3 mL.)
was added. After 18 hours the heat was removed and I N HCl sloution (50 mL) was added followed by
extraction with CH,Cl, (200 mL). The organic layer was isolated and concentrated to give the title

compound in guantitative yield. MS (ion spray} m/z 256 (M+H)".
Reference Example 105

4-[2-amino-1,1-dimethyl-ethyl])-N-[2-(3-cyano-1H-indol-5-y1)-ethyl}-benzamide. To a solution of (2-[4-[2-
(3-cyano-1H-indol-5-yl)-ethylcarbamoyl}-phenyli]-2-methyl-propyl}-carbamic acid tert-butyl ester (1.16 g,
2.5 mmol) (prepared using the procedure of reference example {w) in CH,Cl, (8 ml) was added TFA (1.6
ml) and the reaction stirred 2 hrs. Water (50 pl.) was add-ed and the reaction concentrated under reduced
pressure. The residue was purified by flash chromatography (eluting with 10% 7M NH; in CH,OH / CH,CL,)
to give 808 mg of product. MS (ion spray) m/z 361 (M+H}".

Reference Example 106

N-[2-(3-cyano-1H-indol-5-y1)-ethyl]}-4-(2-methanesulfonylamino-1,1-dimethyl-ethyl)-benzamide. Toa
solution of 4-[2-amino-1,-dimethyl-ethyl]-N-{2-(3-cyano-1H-indol-5-yl)-ethyl]-benzamide (97 mg. 0.27
mmol) (reference example 105) in CH,Cl. (1 ml) was added pyridine (24 uL, 0.30 mmol) and methane-
sulfonyl chioride (23 pL, 0.30 mmol). The reaction was stirred for 5 min then concentraled under reduced
pressure. The residue was purified by flash chromatography (eluting with 8% 7M NH; in CH;OH/ CH,Cl,
to give 95 mg of product. MS (jon spray) m/z 439 (M+H)".

Reference Example 107a

N-[2-(3-Cyano-1H-indol-3-y1}-ethyl}-4-(1. 1 -dimethyl-2-ureido-ethy! }-benzamide. To a solution of 4-{2-

amino-1,1-dimethyl-ethy[]-N-{2-(3-cvano- 1 H-indol-3-y1)-ethyi]-benzamide (90 mg. 0.25 mmol) {reference




wn

15

20

25

WO 00/39087 PCT/US99/30623

179

example 105) in 1,4-dioxane (| ml} was added trimethylsilyl isocyanate (68 pL, 0.50 mmol). The resulting
mixture is stirred for 16h. The precipitated solids are collected by vacuum filtration, washed with a small

+

volume of CH,Cl, and dried under high vacuum to give 99 mg of product. MS (ion spray) m/z 404 (M+H)".

Reference Example 107b

N-[2-(3-Cyano-1H-indol-5-yl)-ethyi]-4-[2-(3-ethyl-ureido)-1, 1-dimethyl-ethyl]-benzamide. Prepared using
essentially the same procedure used in reference example 107a except using ethyl isocyanate as substrate.

MS (ion spray) m/z 432 (M+H)".
Reference Example 107¢

4-(1-carbamoyl-piperidin-4-yl}-benzoic acid Prepared using essentially the same procedure used in reference

example 107a except using 4-(piperidin-4-y1)-benzoic acid (reference example 109) as substrate.

Reference Example 108

4-(2-dimethylamino-3,4,5,6-tetrahydro-pyrimidin-4-yl)-benzoic acid. To a solution of 4-(2-dimethylamino-
pyrimidin-4-yl)-benzoic acid (275 mg, 1.13 mmol reference example 92aab) in H,O (13 ml) was added conc
HCI (212 uL., 2.54 mmol) foliowed by 10% palladium on carbon (366 mg). The resulting mixture was
stirred under H, for 2.5hrs. The mixture was filtered through a celite pad to remove the catalyst, using
CH,Cl, as a wash. The filirate was concentrated under reduced pressure 10 give 260 mg of product as the

HCl salt. MS (lon spray) m/z 248 (M+HY".

Reference Example 109

4-(Piperidin-4-vl)-benzoic acid. To the sodium salt of 4-pyridine benzoic acid (560 mg, 2.25 mmol)
suspended in 20% AcOH/MeOH (20 ml) was added PtO, (250 mg) and the mixture was hydrogenated at 50
psi with agitation {Parr) for 4 h. The solution was fiitered through celite, washed with MeOH (3 x 5 ml),
evaporated with hexane {(4x) to azeotrope the acetic acid. TLC of the crude (EtOH/H.O/NH,OH 10:1:1)

shows no starting material, but did show 2 more polar spots. Afier evaporation from hexane, the white solid
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(596 mg crude, still with restdual HOAc) was dried in a vacuum overnight, and used without further

purification in subsequent steps. MS m/z [M+H]™ .

Reference Example 110

Preparation of 4-(1-acetyl-piperidin-4-yi)-benzoic acid . To a solution of 4-piperidin-4-yl)-benzoic acid (102
mg, 0.5 mmol, reference example 109) dissolved in pyridine {2 mL) was added acetic anhydride (255 mg,
2.5 mmel) and the reaction stirred overnight at room temperature. The reaction was concentrated in vacuo
and residual pyridine partially removed by azeotroping with dichloromethane/methanol 1:1. The crude

10 product was then washed with dichiormethane and the solvent decanted to yield a white solid residue (61

mg, 49%) 4-(1-acetyl-piperidin-4-yl)-benzoic acid.|'H NMR (CD,0D): & 7.89 (d, 2H); 7.27 (d, 2H); 4.65 (d,
1H); 4.03 (d, 1H); 3.21 (dt, 2H); 2.68-2.88 (m, 2H); 1.93 (s, 3H); 1.85-2.04 (m, 2H); 1.50-1.75 (m, 3H). MS
m/z 248 (M+H)+.

15 Reference Example 111

4-(1-methyl-piperdin-4-yl)-benzoic acid. 4-piperidin-4yi-benzoic acid (110 mg, 0.54 mmol, reference
example 109) was added to paraformaldehyde (180 mg, 6 mmol) in MeOH (10 mL) and NaCNBH, (120 mg,
1.94 mmol). The reaction was stirred at room temperature for 4 days. at which time HPLC shows no

20 remaining starting material. The solution was acidified to pH 2 with concentrated HCI, evaporated, dissolved
in water (20 mL), and extracted with ether (3 x 20 mL}. Then the solution was brought to pH 12 with KOH
pellets, extracted with dichioromethane (3 x 20 mL) and finally brought to pH3 with acetic acid. The mixture
was lyophilized and the solid was extracted with MeQOH (3 x 15 mL). The combined methanol extracts were

evaporated and the residue chromatographed (reverse-phase HPLC. C18 coiumn 10- ]00% CH CN/waIer) to

25 yield, after lyophilization, 72 mg of the desired product (61 %). 'H NMR (CD,0D): & 7.98 (d, 2H), 7.38 (d, )

JIHY, 3.60 (m, 2H), 3.18 (1, 2H), 2.94 (s, 3H), 2.85 - 2.95 (m, 2H). 2.08 - 2,18 (m, 2H), 1.90 - 2.02 (m, 2H).

—

MS (ion spray) m/z 220 (M+H"). > 98% pure by anaiytical HPLC.

Reference Example 112

4-{1-ox0-1-methyl-piperidin-4-yi)-benzoic acid. 4-(1-methyl-piperidin-4-y!)-benzoic acid (47 mg, (.21
mmol, reference exampie 111) dissolved in CHC, (3 mL) was added 1o mCPBA (60 my). After 3 h, HPLC

ye
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showed only 1 peak (9 min), which was different from the starting material. The soivent was evaporated and
the crude product was partially purified by reverse-phase HPLC (C-18 column, 10-100% CH,CN/water) to
F)_{ig:_!d Eh? pfoduct 4-(1-0x0-1-methyl-piperidin-4-yl}-benzoic acid. (28 mg, 56%) as a solid. 'H NMR ™\ A
CD,0D): §7.98(d, 2H), 7.42 (d, 2H), 3.72-3.88 (m, 4H), 3.58 (s, 3H), 2.91-3.02 (m, 2H), 2.28-2.42 (m,) 4
W(m, .’IH).J’?]S‘» {ion spray) m/z 236 [M+Hj*. >92% pure by analytiéal HPLC.

Reference Example 113a

4-(4-Dimethylamino-piperidin-1-yl)-benzoic acid. 280 mg {1.22 mmol) of 4-(4-dimethylamino-piperidin-1-
yl)-benzonitrile (reference exampie 1142) was dissotved in 2 mi of acetic ééid, 4m} of 6 N HCI was added
and the mixture stirred with reflux for 16 h. Afier cooling 20 ml of water was added and extracted with DCM
(3x). The pH of the aqueous phase was adjusted to 5 with KOH pellets, white solid precipitated which was
filtered off, washed and dried to give 257 mg of the title compound (85 % yield). '"H NMR (CPCl,): & 78§\ ‘
(dd, 2H), 6.98 (dd, 2H), 4.09 (d, 2H), 3.42 (m, 1H), 3.29 (t, 2H), 2.90 (s, 6H), 2.89-2.96 (m, 2H), 2.18 {m, G

15 @), 1.80 (dq, 2H). MS (ion spray) m/z 249 (M+H)+. 90 % pure by analytical HPLC.

20

25

Reference Example 113b

4-(4-Amino-piperidin-1-yl)-benzoic acid. Prepared using essentially the same procedure used in reference
example 114a except using 4-(4-Amino-piperidin--yi}-benzonitrile (reference example 114b) as substrate.

MS (ion spray) m/z 221 (M-+H)+,

Reference Example 113c

4-[4-(2-dimethylamino-ethyl-amino}-piperidin-1-yl]-benzoic acid. Prepared using essentially the same
procedure used in reference example t14a except using 4-[{4-(2-dimethylamino-ethyl-amino)-piperidin-1-

yl]-benzonitriie (reference example 114c) as substrate. MS (ion spray) m/z 292 (M+H)+.

Reference Example 113d
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4-(4-hydroxy-piperidin-1-yl)-benzoic acid Prepared using essentially the same procedure used in reference
example [14a except using 4-[4-(hydroxy)-piperidin-1-yl]-benzonitrile (reference exampie 122). MS (ED
. m/z 221 (M")

Reference Example 114a
4-{4-Dimethylamino-piperidin-t-yl)-benzonitrile. A mixture of 4-(4-oxo-piperidin- 1-yl)-benzonitrile (100

mg, 0.5 mmol, reference example 116) dimethylamine hydrochioride (408 mg, 5 mmol) and NaCNBH, (25

mg, 0.4 mmol) was dissolved in MeOH (7 mL) and stirred at room temperature overnight. After 24 h,

A
L: .
LR

additional NaCNBH; (24 mg, 0.38 mmol) was added and the mixture was stirred overnight at room
temperature. The pH of the mixture was adjusted to pH 2 with concentrated HC! and extracted with Et,O
(3x). The aqueous phase was adjusted to pH 10 with KOH pellets, and extracted (3x) with Et,O. The latter
combined organic phases were washed with brine, dried with Na,SQ,, fiitered and evaporated. The crude

material was taken into the next step without further purification. 'H NMR (CDCI,): 8 7.44 (d, H), 6.83° N
f

‘ “(d, 2H), 3.86 (m, 2F), 2.86 (dt, 2H), 2.32-2.38 (m. 1H), 2.28 (s, 6H). 1.92 m(m, 2H), 1.54 (dq, 2H). MS(EI) ,
', mfz 2”9 (M+H)+ _ - v

L

\

Reference Example 114b

4-(4-Amino-piperidin-1-yl)-benzonitrile. Prepared using essentially the same procedure used in reference
example 114a except using NH,OAc as substrate in place of dimethylamine hydrochlon_J H NMR [ /\( .
(”(CDC]J 8745 (d, 2F 2H),6 84 (d, 2H), 3.80 (d, 3H), 2.92 (m, 2H), 1.92 (d, 2H), 1. 28-1.46 (m, 2H)/MS (mn

v

- . P

spray) m/z 202 (M+H)+. . Tl - -

Reference Example 114c

4-{4-(2-dimethylamino-ethyi-amino)-piperidin-1-yl]-benzonitrile. Prepared using essentially the same

procedure used in reference example. 114a except using N,N-dimcthylethylene diamine as substrate in place

Y

fdlmethylamlne hydrochlorldc\ H NMR (CDCl,): d 7.45 (d, 2H). 6.84 (d, 2H), 3.27 (m, TH), 2.94 (t, ZH). /
_,________—_____,.‘—l

"7 73 (m, 2H), 2.39 (1, 2H), 2.21 (s, 6H), 1.94 {dd, 2H), 1.62 (brs, 2H), 1 .43 (g, 2H). &S fion spray) m/z 273

—_—

o
s

(M+H)+.
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Reference Example 114d

Methy) 4-(1-methyl-piperidin-4-yloxy)-benzoate. Prepared using essentially the same procedure used in
reference example 114a excewmwgigqidin—%—dﬂgg)j_}j_}zenzoate (refergrlie

5 example 123) as substrates.JH NMR (CDCL): d 8.01 (d, 2H), 6.91 (4, 2H), 4.80 (s, 1H), 3.89 (s, 3H), 3.35 )
w 2H),2.80(d, 3H), 2 éﬂu.IS (d, 2ZH){ MS (ion spray) m/z 250 (M+H)+.

_ J Reference Example 115
.0 4-(4-[tert-butoxycarbonylamino]-piperidin-1-yl)-benzoic acid. To a solution of of 4-(4-amino piperidin-1-
yh)-benzoic acid (242 mg, 1.1 mmol, reference example 113b ) dissolved in 5 m! of dichloromethane is
added 300 mg of triethylamine and 305 mg (1.4 mmol) of Boc.O . The resulting mixture is stirred at room
temperature for 16 h. Solvent is evaporated and the mixture separated by chromatography on silica with
DCM/MeOH (10%) to give 214 mg ofthe tltle compound\ H NMR (CD,OD): 5 7.85 (d, 2H), 6.54 (d, 2H) \

1S /'3.85(m, 2H), 3.65 (m, 1H), 2.93 (m, 2H), 1.91 (m, 2H), 1.49 (s, OH), 1.32-1.40 (m, 2H). MS (EI) m/z 320 /(j

) L L/

Reference Example 116

20  4-(4-oxo-piperidin-1-yl)-benzonitrile. To 4-(1,4-dioxa-8-aza-spiro[4.5) dec-8-yl)-benzonitrile (460 mg, 1.88
. ' mmol, reference example 117) dissolved in THF (2 mL) was added 10% H,SO, (4 mL) and the reaction was
stirred for 24 h at room temperature. TLC (40% EtOAc in hexanes) shows a small amount of starting
material, but mainly a more polar product. The reaction was diluted with water, extracted with
dichloromethane (3x), washed with saturated aquecus NaCl solution, dried with Na.SO, , filtered and

25 evaporated. The crude product was chromatographed on silica gel (20-40% EtOAc in hexanes) to afford the
title compound (315 mg, 84%). 'H NMR (CDCB,) 87. S" (d ’?H) 6 88 (d 2H), 3.72 {, 4H), 2.57 (1, 4jMS

--.-_"‘"-——E .
{ton spray) m/z 200 (M+). .

Reference Example 117

30
4-(1,4-diaxa-8-aza-spiro[4.5] dec-8-y)-benzonitrile. A mixture of 4-fluprobenzonitrite (2.49 g, 20.57 mmol

{(14.73 g, 103 mmol) | 4-dioxa-8-azaspiro[4.5] decane and K.CO, (4.14 2. 30 mmol) in dicxane (40 mL)
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was refluxed for 65 h. The reaction was filtered and the solvent was evaporated. Chromatography on silica

gel {10-30% EtOAc in hexanes) provided the desired alkylated product 1,4-dioxa-8-azaspiro{4.5) decane

(3.9 g, 79%) 'H NMR (CDCL,): & 7.47 (d, 2H), 6.86 (d, 2H), 3.98 (5, 4H), 3.48 (1, 4H), 1,78 (t, 4H\MS (ion

spray) m/z 245 (M+H)+. [9

Reference Example 118

4-(1-oxy-pyridin-4-yloxy)-benzoic acid. 246 mg (1 mo}) of methyl 4-(1-oxy-pyridin-4-yloxy)-benzoate

(reference example 119) was dissolved in 6 ml of ethanol, 4ml of N NaOH 13 added and refluxed for 3h. .

10 The mixture was neutrahzed with conc, HC, evaporated and purified by preparanve HPLC 'H NMR \\ = Doy

’ e e e N H f-f) 4
i

&(13) d8.51(d, 1H); 7.86 (d, 2H); 7.33 (d, 2H); 6.80 (d, 2H), PRt
MS (ion spray) m/z 232 (M+H)+. o - '

Reference Example 119
15
Methyl 4-(1-oxy-pyridin-4-yloxy)-benzoate 304 mg (2 mol) of 4-hydroxy benzoic acid methyl ester, 286 mg
(2 mmotl) of 4-nitro pyridine oxide (2 mol) and 420 mg (3 mol) of K.CO, were dissolved in 5 ml of dry DMF
and stirred for 2h at 110°C. Cooled mixture was poured into brine and extracted with EtOAc (3x), washed
with brine, dried with Na,S0, and evaporated to W H NMR (CDCly): d ™~ (‘
8.18 (d, 2H); 8.10 (d, 2H); mm), 6.93 (d, 1H); 6.88 (d, 1H); 3.92 (s, 3]—]) MS (El) m/z. )
245 (M+H)+,

20

. e —

Reference Example 120

25 4-[4-(2-dimethylamino-ethyl-tert-butyloxycarbonyl-amino)-piperidin- 1 -yl]-benzoic Acid. 140 mg (0.48
mmol) of the 4-[4-(2-dimethylamino-ethyl-amino)-piperidin-1-yl]-benzoic acid {reference exampie 113¢)
were dissolved in 8mt of THF, 653 mg (3 mol) of Boc,0 was added and stirred 3 days at room temperature.
The mixture was dituted with water and extracted with DCM (3x); the combined extracts were washed with
brine, dried over Na,S0O,, filtered and evaporated. The resulting solid was washed with DCM/ether and dried

30 1o give 114 mg (61%) of the title compound. 'H NMR(CDCIJ) d 7.84 (m, ZH), 6.79 (d, 1H). 3.95 (m, H) \
3.70 (m, 4H), 3.18(m. 2H). 2.84 (s, 31, 2.79 (5, 3H), 2.70 (1, 1), V.88 (m, 7‘H) 1.76 {(m, 7H) 1.57 (s. »H)/

( 1.44 (s, 6H). IMS {ion spray) m/z 392 (M+H)+,
/

,‘_1_ —
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Reference Exampie 121

4-(4-Methoxy-piperidin-1-yl)-Benzoic Acid. 170 mg (0.77 mmol) of 4-(4-hydroxy-piperidin-1-yl)-benzoic
acid (reference exampie 113d) were dissolved in 3 ml of THF and 3 ml of DMSO, 120 mg (1.1 equiv) of
methyl icdide and 68 mg (1.69 mmol) of NaH were added and stirred 16h at room temperature. The mixture
was poured into brine and extracted with DCM (3x} aqueous phase acidified with HCI to pH | and extracted
again with DCM (3x). The combined organic extracts were washed with brine, dried with Na,SO,, filtered
and gvaporated. TLC (DCM/MeOH 10%) showed a mixture of the starting material (Rf ~ 0.5) and a new
product with Rf ~0.6. The two were separated by chromatography on Slhca with DCM/MeOH (_0;)0%) as a

mobile phase to give 60 mg of the title compound. }'H NMR (CDC!,): @ 7.95 (d, 2H), 6.87 (d. 2H), 3.68 ﬁ J

2H), 3.63 (m, 1H), 3.38 (s, 3H), 3.14 (m, 2H), 1.98(m, 2H), 1.68 (m, 2H)\MS (ion spray) m/z 236 (M+H)+
——— _ s . . ) \

ﬂ

Reference Example 122

4-(4-hydroxy-piperidin- | -yl}-benzonitrile. 240 mg (1.2 mmol) of 4-(4-oxo-piperidin-1-y!}-benzonitrile

(reference example 116) was dissolved in 3 ml of methanol, 23 mg (0.6 mmol) of N2BH, was added and

stirred 3h at room temperature. A few drops of water were added, methanol evaporated then 20 mi of water

were added and extracted with DCM (3x), dried with Na,SQ,, filtered and evaporated to give 230 mg (95%

y1e]d) ofthe mle compound ”H NMR (CDCl,;): d 7.47 (d, 2H), 6.85 (d, 2H), 3.93 (bs, H), 3.70 (m, "H) \ @

Q‘m H) 1.95 (m, 2H), 1.62 (m, 2H). "MS (ion spray) m/z 202 (M+H)+.

4

S |

Reference Example 123

Methyl 4-(piperidin-4-yl-oxy)-benzoate. 266 mg (0.79 mmol) of methy! 4-(N-BOC-piperidin-4-yl-oxy)-
benzoate (reference Example 124) was dissolved in 4 mi of DCM to which 4 m! of TFA was added and
stirred 1h at room temperature. The mixture was evaporated to dryness and purified by preparative HPLC
with the mobile phase water/acetonitrile/0.1 % TFA to give 217 mg of the TFA salt of the title compound.

'HNMR (CD,0D): d 7.97 (d, 2H), 7.06 (d, 2H), 4.78- 485 (m. [H). 3.86 (5, 3H), 5.19-3.44 (m. M), 2. T4 a O

223 (. 2H), 2.00-2.08 (m, 7HI)MS S (ion spray) miz 236 (Mt FH)E. -

Reference Zxample 124
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Methyl 4-(N-BOC-piperidin-4-yl-oxy)-benzoate. 656 mg (2.5 mmol) of triphenylphosphine and 304 mg (2

mmol) of 4-hydroxy methyl benzoate were dissolved in 3 ml of dry THF at 0°C and a solution of 402 mg (2

mmol) of N-Boc 4-piperidinol and 418 mg (2.4 mmol) of diethylazodicarboxylate in 4 ml of dry THF were

added dropwise over 5 min. The mixture was stirred at 0°C for 2 h and then allowed to warm to room

temperature and stirred for 3 days.The mixture was separated by chromatography on silica with a gradient of

hexane/EtOAc (5-20%) to give 266 mg (40% yield) of the title compound. 'H NMR (CDCH): 7.96 (d, 7H)
690 (d, ’?H) 4.52-4.56 (m, 1H), 3.87 (5, 3H), 3.65-3.72 (m, 2H), 3.31-3.39 (m, 2H), 1.83-1.97 (m, 2H), 1.70- }U

!\ 1.82(m, 2H), 1.45 (s, 9H). MS (EI) m/z 184.
N e e

Reference Example 125

4-(4-Acetylamino-piperidin- 1-y1)-N-[2-{3-Cyano-1H-indoi-5-yl)-ethyl]-benzamide. 40 mg (0.09 mmol) of
4-(4-amino-piperidin- 1-y1)-N-[2-(3-Cyano-1 H-indol-5-yl)-ethyl]-benzamide. (reference Example laav) .
was dissolved in 2 m! of pyridine, 22 mg (0.22 mmol) of acetic anhydride was added and stirred at room

ternperature for 16 h. The reaction mixture was evaporated 0 dryness. MS (CI) 430 (M+H)".

Reference Example 126

Methy! 4-(I-methanesulphonyl-piperidin-4-yl) Benzoate. 87 mg (0.40 mmol) of Methy! 4~(piperidin-4-yI) _

Benzoate (reference Example 127) was dissolved in 3 ml of DCM, cooled to 0°C and 55 mg (0.48 mmol) of

methanesulfonyl chloride added and stirred for 1h. The mixture was poured into water, extracted with DCM

(3x), washed with dilute NaHCO,, dried with Na,SO,, filtered and evaporated. The crude was purified by

chromatography on silica with hexane/EtOAc as the mobile phase to give 81 mg (61% yield) ofthe title

compound.
_——— - _ (

2.78 (m, 3H), 1.76-1.96 (m, 4H)[MS (lon spray) m/z 298 (1 (M+H)*

e ————

Reference Example 127

Methy! 4-(piperidin-4-y!} Benzoate. 160 mg (0.78 mmol) of 4-(piperidine-4-y1) benzoic acid (reference
example 109} was dissolved in 2 ml of MeOH. 0.5 mi of conc. H.SO, was added dropwise and the mixture

was refluxed for 2h. It was cooled, diiuted with water, pH adjusted to 12 with KOH pellets and extracted

'H NMR (CDCl) : §7.98 (d, 2H), 7.26 (d, 2H), 3.93 (m, 2H), 3.90 (s, 3H), 2.81 (s, 3H) 2 63 )

4
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with DCM (3x). The aqueous phase was purified by preparative HPLC with a 10-100% gradient of
water/acetonitrile/ 0.1 % TFA to give 87 mg of the title cornpound. MS (jon spray) m/z 220 (M+H)".

The molecules described herein inhibit blood coagulation by virtue of their ability to inhibit the
penuitimate enzyme in the coagulation cascade, Factor Xa, rather than thrombin. Both free Factor Xa and
Factor Xa assembled in the prothrombinase complex (Factor Xa, Factor Va, calcium and phospholipid) are
inhibited. Factor Xa inhibition is obtained by direct complex formation between the inhibitor and the
enzyme and is therefore independent of the plasma co-factor antithrombin [ll. Effective Factor Xa inhibition
is achieved by administering the compounds either by oral administration, continuous intravenous infusion,
bolus intravenous administration or any other parenteral route such that it achieves the desired effect of
preventing the Factor Xa induced formation of thrombin from proth;émbirr;.

Anticoagulant therapy is indicated for the treatment and prophylaxis of a variety of physiological
thrombotic conditions of both the venous and arterial vasculature. In the arterial system, abnormal thrombus
formation is primarily associated with arteries of the coronary, cerebral and peripheral vasculature. The
diseases associated with thrombotic occlusion of these vessels principally include acute myocardial
infarction (AMI), unstable angina, thromboembolism, acute vessel closure associated with thrombolytic
therapy and percutaneous transluminal coronary angioplasty (PTCA), transient ischemic attacks, stroke,
intermittent claudication and bypass grafiing of the coronary (CABG) or peripheral arteries. Chronic
anticoagulant therapy may also be beneficial in preventing the vessel luminal narrowing (restenosis) that
often occurs following PTCA and CABG, and in the maintenance of vascular access patency in long-term .
hemodialysis patients. With respect to the venous vasculature, pathologic thrombus formation frequently
occurs in the veins of the lower extremities following abdominal, knee and hip surgery (deep vein
thrombosis, DVT). DVT further predisposes the patient to a higher risk of pulmonary thromboembolism. A
systemic, disseminated intravascular coagulopathy (DIC) commonly occurs in both vascular systems during
septic shock, certain viral infections and cancer. This condition is characierized by a rapid consumption of
coagulation factors and their plasma inhibitors resulting in the formation of life-threatening thrombin
throughout the microvasculawre of several organ systemns. The indications discussed above include some,
but not all, of the possible clinical situations where anticoagulant therapy is warranted. Those experienced in
this field are well aware of the circumstances requiring either acute or chronic prophylactic anticoagulant
therapy.

In addition to their use in anticoagulant therapy, Facter Xa inhibitors may find utiity in the
treatment or prevention of other diseases in which the generation of thrombin has been implicated as playing

a phystologic role. For example. thrombin has been propoesed to contribute to the morbidity and mortality of
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such chronic and degenerative diseases as arthritis, cancer, atherosclerosis and Alzheimer's disease by virtue
of its ability to regulate many different cell types through specific cleavage and activation of a cell surface
thrombin receptor, mitogenic effects, diverse cellular functions such as celt proliferation, for example.
abnormal proliferation of vascular cells resulting in restenosis or angiogenesis, release of PDGF and DNA
syntheses. Inhibition of Factor Xa will effectiveiy block thrombin generation and therefore neutralize any
physiologic effects of thrombin on various cell types.

Accordingly, the invention provides a method of inhibiting Factor Xa comprising contacting a
Factor Xa inhibitory amount of a compound of formula I with 2 composition containing Factor Xa.

According to a further feature of the invention there is provided a method of inhibiting the formation of

thrombin comprising contacting Factor Xa inhibitory amount of 2 cc;rﬁpoﬁﬁd of formula | with a
composition containing Factor Xa.

According to a further feature of the invention there is provided a2 method for the treatment of a
human or animal patient suffering from, or subject to, conditions which can be ameliorated by the
administration of an inhibitor of Factor Xa, for example conditions as hereinbefore described, which
comprises the administration fo the patient of an effective amount of compound of formuial or a
composition containing a compound of formula 1. “Effective amount” is meant to describe an amount of -
compound of the present invention effective in inhibiting Factor Xa and thus producing the desired
therapeutic effect.

The present invention also includes within its scope pharmaceutical formulations which comprise at
least one of the compounds of Formula I in association with a pharmaceutically acceptable carrier or coating.

In practice, compounds of the present invention may generally be administered parenterafly, ,‘
intravenously, subcutaneously, intramuscutarly, colonically, nasally, intraperitoneally, rectally or orally. o

The products according to the invention may be presented in forms permitting administration by the
most suitable route and the invention also relates to pharmaceutical compositions containing at least one
praduct according to the invention which are suitable for use in human or veterinary medicine. These
compositions may be prepared according to the customary methods, using one or more pharmaceuticaily
acceptable adjuvants or excipients. The adjuvants comprise, inter alia, diluents, sterile aqueous media and
the various non-toxic organic solvents. The compositions may be presented in the form of tablets, pilis,
granules, powders, aqueous solutions ar suspensions, injectable solutions, elixirs or syrups, and can contain
one or more agents chosen from the group comprising sweeleners. flavorings. colorings, and stabilizers in

order to obtain pharmaceutically acceptabie preparations.
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The choice of vehicle and the content of active substance in the vehicle are generally determined in
accordance with the solubility and chemical properties of the product, the particular mode of administration
and the provisions to be observed in pharmaceutical practice. For example, excipients such as lactose,
sodium citrate, calcium carbonate, dicalcium phosphate and disintegrating agents such as starch, alginic
acids and certain complex silicates combined with lubricants such as magnesium stearate, sodium lauryl
sulfate and talc may be used for preparing tablets. To prepare a capsule, it is advantageous to use lactose and
high moiecular weight polyethylene glycols. When agueous suspensions are used they can contain
emulsifying agents or agents which facilitate suspension. Diluents such as sucrose, ethanol, polyethylene
glycol, propylene glycol, glycerol and chloroform or mixtures thereof may also be used.

For parenteral administration, emulsions, suspensions or solutions of the products according to the
invention in vegetabie oil, for example sesame oil, groundnut oil or olive oil, or agueous-organic solutions
such as water and propylene glycol, injectable organic esters such as ethyl oleate, as well as sterile aqueous
solutions of the pharmaceutically acceptable saits, are used. The solutions of the salts of the products
according to the invention are especially useful for administration by intramuscular or subcutaneous
injection. The aqueous solutions, also comprising solutions of the salts in pure distilled water, may be used
for intravenous administration with the proviso that their pH is suitably adjusted, that they are judiciously’
buffered and rendered isotonic with a sufficient quantity of glucose or sodium chloride and that they are
sterilized by heating, irradiation or microfiltration.

Suitable compositions containing the compounds of the invention may be prepared by conventional
means. For example, compounds of the invention may be dissoived or suspended in a suitable carrier for use
in a nebulizer or a suspension or solution aerosol, or may be absorbed or adsorbed onto a suitable solid
carrier for use in a dry powder inhaler.

Solid compositions for rectal administration include suppositories formulated in accordance with
known methods and containing at least one compound of formula .

The percentage of active ingredient in the compositions of the invention may be varied, it being
necessary that it should constitute a proportion such that a suitable dosage shall be obtained. Obviously,
several unit dosage forms may be administered at about the same time. The dose employed will be
determined by the physician, and depends upon the desired therapeutic effect, the route of administration and
the duration of the treatment, and the condition of the patient. In the adult, the doses are generally from
about 0.0 to about 100, preferably about 0.01 to about 10, mg/kg body weight per day by inhalation, from
about 0.01 to about 100, preferably 0.1 1o 70. more especially 0.5 to 10, mg/kg body weight per day by oral

administration, and from about 0.01 e about 50, preferably 0.01 to 10, mg/kg body weight per day by
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intravenous administration. [n each particular case, the doses will be determined in accordance with the
factors distinctive to the subject to be treated, such as age, weight, general state of health and other
characteristics which can influence the efficacy of the medicinal product.

The products according to the invention may be administered as frequently as necessary in order to
obtain the desired therapeutic effect. Some patients may respond rapidly to a higher or lower dose and may
find much weaker matntenance doses adequate. For other patients, it may be necessary to have long-term
treatments at the rate of 1 to 4 doses per day, in accordance with the physiological requirements of each
particular patient. Generally, the active product may be administered orally 1 to 4 times per day. For other
patients, it will be necessary to prescribe not more than one or two doses per day.

The compounds of formula (1) may be used alone or in combination with other diagnostic,
cardioprotective agents, direct thrombin inhibitors, anticoagulants, antiplatelet or fibrinolytic agenis. Often
patients are concurrently treated prior, during and after interventional procedures with agents of these classes
either in order to safely perform the interventional procedure or to prevent deleterious effects of thrombus
formation. Some examples of classes of agents which may be used in combination with a compound of
formula (1) are selected from: anti-coagulants such as Factor Xa inhibitors, Factor V1ia inhibitors, warfarin

or heparin; synthetic pentasaccharides; anti-platelet agents such as aspirin, piroxicam or ticlopidine; direct”
'/""_—'—'_“"-"‘&-————

thrombin inhibitors (e.g. boroarginine derivatives, hirudin or argatroban (Novastan®)); fibrinogen receptor
antagonists; statins / fibrates; or fibrinolytic agents (thrombolytic agents) such as tissue plasminogen
activator, anistreplase (Eminase®), urokinase or streptokinase; or combinations thereof,

Tmpmtective agents as used herein, denotes agents that act to protect myacardium
during ischemia. These cardioprotective agents include, but are nor limited to, adenosine agonists, -
blockers and Na/H exchange inhibitors. Adendosine agonists include those compounds disclosed in Spada et
al., US Paient No. 5,364,862 and Spada et al., US Patent No. 5,736,554, the disclosures of which are hereby
incorporated herein by reference. An example of an adenosine agonists is AMP 579 (Rhone-Poulenc Rorer),
An exampie of a Na/H exchange inhibitor is Cariporide (HOE 642).

The term anti-coagulant agents as usMnotes agents that inhibit blood coagulation. Such
agents inciude warfarin (Coumadin®) and heparin.

—_— _

The term anti-plateiet agents as used herein, denotes agents that inhibit plateler function such as by
inhibiting the aggregation, adhesion or granuiar secretion of platelets. Such agents include the various known
non-steroidal anti-inflammatory drugs (NSAI1DS) such as aspirin, ibuprofen, naproxen, sufindac,

indomethacin, mefenamate, droxicam, diclofenac, sulfinpyrazone. and piroxicam {Feldane®), inciuding

pharmaceuticaliy acceptable saiis or prodrugs thereof. Other suitable anti-platelet agents include ticiopidine
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(Ticlid), thromboxane-A2-receptor antagonists and thromboxane-A2-synthetase inhibitors, as well as
pharmaceutically acceptable salts or prodrugs thereof.

The phrase direct thrombin inhibitors (i.e. Factor Ila inhibitors), as used herein, denotes inhibitors of
the serine protease thrombin. By inhibiting thrombin directly, the inhibition of the cleavage of fibrinogen to
fibrin, activation of Factor XI1la, activation of platelets, and feedback of thrombin to the coagulation cascade
to generate more thrombin, occurs. Such direct inhibitors include boroarginine derivatives and boropeptides,
hirudin and argatroban (Novastan®), including pharmaceutically acceptable salts and prodrugs thereof.
Boroarginine derivatives and boropeptides include N-acety! and peptide derivatives of boronic acid, such as
C-terminal a-aminoboronic acid derivatives of lysine, ornithine, arginine, homoarginine and corresponding
isothiouronium analogs thereof. The term hirudin, as used herein, in%:iudész suitable derivatives or analogs of
hirudin, referred to herein as hirulogs, such as disulfatohirudin,

The phrase fibrinolytic agents {or thrombolytics or fibrinolytics), as used herein, denotes agents that
lyse blood clots. Such agents include tissue plasminogen activator, anistreplase (Eminase®), urokinase or
streptokinase, including pharmaceutically acceptable salts or prodrugs thereof. Tissue plasminogen activator
(tPA) is commercially available from Genentech Inc., South San Francisca, Calif. The term urokinase, as
used herein, is intended to denote both dual and single chain urokinase, the latter also being referred to
herein as prourokinase.

The compounds described herein may be administered to treat thrombotic complications in a variety
of animals such as primates including humans. Inhibition of factor Xa is useful not only in the anticoaguiant
therapy of individuals having thrombotic conditions but is useful whenever inhibition of blood coagulation is
required such as to prevent coagulation of stored whole blood and to prevent coagulation in other biological
samples for testing or storage. Thus, any inhibitor of Factor Xa activity can be added to or contacted with
any medium containing or suspected of containing Factor Xa and in which it is desired that blood
coagulation be inhibited.

The compounds of the present invention may be used in combination with any antihypertensive
agertt or cholesterol or lipid regulating agent, or concurrently with agents used in the treatment of restenosis,
atherosclercsts or high blood pressure. Some examples of agents that are useful in combination with a
compound according to the tnvention in the treaiment of high bloed pressure include compounds of the
following classes: beta-blockers. ACE inhibiters, calcium channel antagonists and alpha-receptor
antagonists. Some examples of agents that are useful in cormmbination with a compound according to the
invention in the treatment of elevated cholesterol ievels or disregulated lipid fevels include compounds

known to he HMGCoA reductase inhibitors, compounds of the fibrate class,
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It is understood that the present invention includes combinations of compounds of the present
invention with one or more of the aforementioned therapeutic class agents

Compounds within the scope of the present invention exhibit marked pharmacological activities
according to tests described in the literature and below which tests results are believed to correlate to

pharmacological activity in humans and other mammals.

Enzyme Assays:

The ability of the compounds of the present invention to act as inhibitors of Factor Xa, thrombin,
trypsin, tissue-plasminogen activator (1-PA), urokinase-plasminogen activator {u-PA), plasmin and activated
protein C is evaluated by determining the concentration of inhibitor which resuited in a 50% loss in enzyme
activity (IC50) using purified enzymes.

All enzyme assays are carried out al room temperature in 96-well microtiter plates using a final
enzyme concentration of | nM. The concentrations of Factor Xa and thrombin are deterrnined by active site
titration and the concentrations of all other enzymes are based on the protein concentration supplied by the
manufacturer. Compounds according to the invention are dissolved in DMSO, diluted with their respective
buffers and assayed at 2 maximal final DMSO concentration of 1.25%. Compound difutions are added to
welis containing buffer and enzyme and pre-equilibrated for between § and 30 minutes. The enzyme
reactions are initiated by the addition of substrate and the color developed from the hydrotysis of the
peptide-p-nitroanilide substrates is monitored continuously for S minutes at 405 nm on a Vmax microplate
reader {Molecular Devices). Under these conditions, less than 10% of the substrate is utilized 1n all assays.
The initial velocities measured are used to calculate the amount of inhibitor which resulted in a 30%
reduction of the controf velocity (IC;,). The apparent Ki values are then determined according 1o the Cheng-
Prusoff equation (JC50 = Ki [1+[S)/Km}) assuming competitive inhibition kinetics.

An additional in vitro assay may be used to evafuate the potency of compounds according to the
invention in normal human plasma. The activated partial thromboplastin time is a plasma-based clotting
assay that relies on the in situ generation of Factor Xa, its assembly into the prothrombinase complex and the
subsequent generation of thrombin and fibrin which ultimately vields the formation of a clot as the assay
endpoint. This assay is currently used clinically 1o monitor the ex vivo effects of the commonly used
anticoagulant drug heparin as well as direct acting antithrombin agents undergoing clinical evaluation.

Therefore, activity in this in vitro assay is considered as a surrogate marker for in vivo anticoagulant activity.

Human Plasma Based Clotting Assav:
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Activated partial thromboplastin clotting times are determined in duplicate on a MLA Electra 800
instrument. A volume of 100 pl of citrated normal human pooled plasma (George King Biomedical} is
added to a cuvette containing 100 pl of a compound according to the invention in Tris/NaCl buffer (pH 7.5)
and placed in the instrument. Following a 3 minute warming period the instrument automatically adds 100
ul of activated cephaloplastin reagent (Actin, Dade) followed by 100 ul of 0.035 M CaCl? to initiate the
clotting reaction. Clot formation is determined spectrophotometrically and measured in seconds. Compound
potency is quantitated as the concentration required to double a control clotting time measured with human
plasma in the absence of the compound according te the invention.

Compounds according to the invention may also be evaluated for their in vivo antithrombotic
efficacy in two well established animal experimental models of acute \;ascﬁiar ihrombosis. A rabbit model
of jugular vein thrombosis and a rat model of carotid artery thrombosis are used to demonstrate the

antithrombotic activity of these compounds in distinct animal model paradigms of human venous thrombosis

and arterial thrombosis, respectively.

Experimental In Vivo Rabbit Venous Thrombosis Model:

This is a well characterized model of fibrin rich venous thrombosis that is validated in the literature
and shown to be sensitive to several anticoaguiant drugs including heparin (Antithrombotic Effect of
Recombinant Truncated Tissue Factor Pathway Inhibitor (TFPI 1-161} in Experimental Venous Thrombosis-

a Comparison with Low Molecular Weight Heparin, }. Holst, B. Lindblad, D. Berggvist, Q. Nordfang, PB..

Ostergaard, J.G.L. Petersen, G. Nielsen and U. Hedner, Thrombosis and Haemostasis, 71, 214-219 (1994).
The purpose of utilizing this mode] is to evaluate the ability of compounds to prevent the formation of
venous thrombi {clots) in vivo generated at a site of injury and partial stasis in the jugular vein.

Male and female New Zealand white rabbits weighing 1.5-2 kg are anesthetized with 35 mg/kg of
ketamine and 5 mg/kg xylazine in a volume of
! mL/kg (i.m.). The right jugular vein is cannulated for infusion of anesthetic (ketamine/xylazine 17/2.5
mg/kg/hr at a rate of approximately 0.5 mL/hr) and administration of test substances, The right carotid artery
is cannulated for recording arterial blood pressure and collecting blood samples. Body temperature is
maintained at 39°C with a GAYMAR T-PUMP. The left external jugutar vein is 1solated and ali side
branches along an exposed 2-3 cm of vessel are tied off. The internal jugular vein is cannulated, just above
the bifurcation of the common juguiar, and the tip of the cannula is advanced just proximal to the common
jugular vein. A | em segment of the vein is isolated with non-traumatic vascular clamps and a relative

stenosis 1s formed by tving a ligature around the vein with an 18G needle just below the distal most clamp.
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This creates a region of reduced flow and partial stasis at the injury site. The isolated segment is gently
rinsed with satine 2-3 times via the cannula in the intemal jugular. Thereafter the isolated segment is fiiled
with 0.5 mL of 0.5% polyoxyethyiene ether (W-1) for 5 minures. W-1 1s a detergent which disrupts the
endothelial cell lining of the segment, thus providing a thrombogenic surface for initiating clot formation.
After 5 minutes the W-1 is withdrawn from the segment, and the segment is again gently rinsed with saline
2-3 times. The vascular clamps are then removed, restoring biood flow through this portion of the vessel.
Ciot formation is allowed to form and grow for 30 minutes after which the vein is cut just below the stenotic
ligature and inspected for blood flow {the absence of blood flow is recorded as complete occlusion). The
entire isolated segment of vein is then ligated and the formed clot is removed and weighed (wet weight). The
effect of test agents on final clot weights is used as the primary end point. Animals are maintained for an
additional thirty minutes to obtain a final pharmacodynamic measure of anticoagulation. Drug
administration is initiated 15 minutes prior to vascular injury with W-1 and continued through the period of
clot formation and maturation. Three blood samples (3 mL ea.) are obtained for evaluation of hemostatic
parameters: one just prior to administration of W-1; a second 30 minutes after removal of the vascular
clamps and a third at the termination of the experiment. Antithrombotic efficacy is expressed as a reduction

in the final clot weight in preparations treated with a compound according to the invention relative to vehicle

treated control animals.

Experimental In Vivo Rat Arterial Thrombosis Model: ’_'_

The antithrombetic efficacy of Factor Xa inhibitors against piatelet-rich arterial thrombosis may be
evaluated using a well characterized rat carotid artery FeClo-induced thrombosis model (Superior Activity of
a Thromboxane Receptor Antagonist as Compared with Aspirinin Rat Models of Arterial and Venous
Thrombosis, W.A. Schumacher, C.L. Heran, T.E. Steinbacher. S. Youssef and M.L. Ogletree. Journai of
Cardiovascular Pharmacology, 22, 526-533 (1993); Rat Model of Arterial Thrombosis Induced by Ferric

Chloride, K.D. Kurtz, B.W. Main, and G.E. Sandusky. Thrombosis Research, 60, 269-280 (1990); The
Effect of Thrombin Inhibition in a Rat Arterial Thrombosis Model, R.J. Broersma, L..W. Kutcher and E.F.

Heminger. Thrombosis Research 64, 405-412 (1991). This model is widely used to evaluate the

antithrombotic potential of a variety of agents including heparin and the direct acting thrombin inhibitors.

Sprague Dawley rats weighing 375-450 g are anesthetized with sodium pentobarbital (50 mg/kg
i.p.). Upon reaching an acceptable level of anesthesia, the ventral surface of the neck is shaved and prepared
for aseptic surgery. Electrocardiogram electrodes are conneml is monitored throughout the

T
experiment. The right femoral vein and anery are cannulated with PE-30 wubing for administrauon of a

ra
3
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compound according to the invention and for obtaining blood sampies and monitoring blood pressure,
respectively. A midline incision is made in the ventral surface of the neck. The trachea is exposed and
intubated with PE-240 tubing 1o ensure airway patency. The right carotid artery is isolated and two 4-0 sitk
sutures are placed around the vesse! to facilitate instrumentation. An electromagnetic flow probe (0.95-1
mm Jumen) is placed around the vessel to measure blood flow. Distal to the probe a 4x4 mm strip of
parafilm is placed under the vessel to isolate it from the surrounding muscle bed. After baseiine flow

measurements are made, a 2x5 mm strip of filter paper previously saturated in 35% FeCl2 is placed on top of
the vesse! downstream from the probe for ten minutes and then removed. The FeCl is thought to diffuse

into the underlying segment of artery and cause deendothe!ializatior} jggﬁing_in acute thrombus formation.
Following application of the FeClo-soaked filter paper, biood pressure, carotid anery blood flow and heant
rate are monitored for an observation period of 60 minutes. Following occlusion of the vessel (defined as the
attainment of zero blood flow), or 60 minutes after filter paper application if patency is maintained, the
artery is ligated proximal and distal to the area of injury and the vessel is excised. The thrombus is removed
and weighed immediately and recorded as the primary end point of the study.

Following surgical instrumentation a control blood sample (B1) is drawn. All blood samples are
collected from the arterial catheter and mixed with sodium citrate to prevent clotting. After each blood '
sample, the catheter is flushed with 0.5 mL of 0.9% saline. A compound according to the invention is
administered intravenously (i.v.) starting 5 minutes prior to FeClo application. The time between FeClo
application and the time at which carotid blood flow reached zero is recorded as time to occlusion (TTO).
For vessels that did not occlude within 60 minutes, TTO is assigned a value of 60 minutes. Five minutes
after application of FeCl», a second biood sample is drawn (B2). After 10 minutes of FeCly exposure, the
filter paper is removed from the vessel and the animal is monitored for the remainder of the experiment. .
Lipon reaching zero blood flow blood a third blood sample is drawn (B3) and the clot 1s removed and
weighed. Template bleeding ime measurements are performed on the forelimb toe pads at the same time
that blood samples are obtaired. Coagulation profiles consisting of activated partial thromboplastin time
(APTT) and prothrombin time (PT) are performed on ali blood samples. In some instances a compound
according to the invention may be administered orally. Rats are restrained manuallfy using standard
technigues and compounds are administered by intragastric gavage using a 18 gauge curved dosing needle
(volume of 5 mL/kg). Fifieen minutes after intragastric dosing, the animal is anesthetized and instrumented

as described previously. Experiments are then performed according to the protocol described above.



WO 00/3%087 PCT/US99/30623

196

The present invention may be embodied irn other specific forms without departing from the spirit or

essential attributes thereof.
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WHAT IS CLAIMEDIS:
l. A compound of formula [
X ™\ (1 2 \
L L
NN
R
2 ) , 7 h : \\
R [
R3 i )
NH; o
wheremn /’
X is 0, SorNR;

R is hydrogen, cycioalkyl, cycloalkenyl, heterocyclyl, heterocyclenyi, fused aryleycloalkyl, fused
heteroarylcycioalkyl, fused arylcycloalkenyl, fused heteroarylcycloalkenyl, fused arylheterocyclyl, fused
heteroarylheterocyclyl, fused arylheterocyclenyl, fused heteroaryltheterocyclenyl, aryl, fused
cycloalkenylaryl, fused cycloalkylaryl, fused heterocyclylaryl, fused heterocyclenylaryl, heteroaryl, fused
cycloalkylheteroaryl, fused cycloalkenylheteroaryl, fused heterocyclenylheteroary! or fused

heterocyclylheteroaryl, provided that where L’ is a chemical bond then Q is attached to R through a carbon

atom thereof or where R is hydrogen then L? is not a chemical bond;

R'is hydrogen, alkyl, aralkyl, heteroaralkyl, acyl, aroyl, heteroaroyl, alkoxycarbonyl,
aryloxycarbonyl or heteroaryloxycarbonyi;

R* and R are hydrogen, or 1aken together are =NR";

R is hydrogen, R*Q.C-, R*0-, HO-, cyano, R*CO-, HCO-, lower alkyl, nitro, or R°R'N-:

R® is alkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl;

R® and R’are independently hydrogen or alkyl;

L' is alkylene, alkenylene or alkynylene;

L? is a chemical bond, alkylene, alkenylene or alkynylene;

Q is-NR¥-, -0-, -C(0)-, -C(0)-0-, -O-C(Q)-, -NR® C(X")-, -C(X)NRY -, -NR*C(X"O-,
~OC(X"WNR®-,-NR*C(XINR'-, -NR*C(X"NR™, -§(0),-, -NR*SO,- or -SO.NR®-, provided that a nitrogen
atom or oxygen atom of Q is not directly bonded to a carbon atom of L' or L’ having a double bond or triple
bond, or Q-L*-R is cycloalkyl, cycloalkenyl, heterocyclyl, heterocyelenyl, fused aryleycloalkyl, fused
heteroarylcycloalkyl, fused arvicycloalkenyl, fused heteroarylcycioalkenyi, fused arylheterocyclyl, fused
heteroarylheterocyclyl, fused arylheterocyclenyl, fused heteroarylheterocyelenyl, aryl, fused

cvcloalkenylaryl. fused cycloalkylarvl. fused heterocvelvlaryt, fused heterocvclenylarvl, heteroary!, fused
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cycloalkylheteroaryl, fused cycloalkenyiheteroaryl, fused heterocyclenylheteroaryl or fused
heterocyclytheteroaryl, provided that a nitrogen atom or oxygen atom of Q is not directly bonded 10 a carbon
atom of L' havipg a double bond or triple bond;

X'isOorS;

RY is hydrogen, alkyl, aralkyl, heteroaralkyl, acyl, aroyl, heteroaroyl or alkoxycarbonyl;

R* is hydrogen, alkyl, aralkyl, heteroaralkyl, acyl, aroyl or heteroaroyl; and

nis0, 1or2, or

an oxide thereof, a pharmaceutically acceptable salt thereof, a solvate thereof, or prodrug thereof.

2. The compound of claim 1 wherein R is aryl, heteroary! or heterocyclyl,

3. The compound of ciaim I wherein R is substituted phenyl.
4. The compound of claim 1 wherein R is optionally substituted (phenyl substituted phenyl}, optionally

substituted (heteroaryl substituted phenyl), optionally substituted (pheny! substituted heteroaryl), opticnally
substituted (hetercaryl substituted heteroaryl), optionally substituted (phenyl substituted cyclyoalkyl), ‘
optionally substituted (heteroary! substituted cyclyoalkyl), optionally substituted (cyclyoalkyl substituted
heteroaryl), optionally substituted (cyclyoalky] substituted pheny?!), optionally substituted {cyclyoalkyl
substituted cyclyoalky!), optionally substituied (pheny] substituted ¢yclyoalkenyl), optionally substituted e
(heteroaryl substituted cyclyoalkenyl), optionally substituted (cyclyoalkenyl! substituted heteroaryl),
optionally substituted (cyclyoalkenyl substituted phenyl), optionally substituted (cyclyoalkeny! substituted ‘
cyclyoalkeny), optionally substituted (phenyl substituted heterocyclyl), optionaliy substituied {heteroaryl
substituted heterocyclyl), optionally substituted (cyclyoalkyl substituted heterocyclyl), optionally substituted
(heterocyclyl substituted phenyl), optionally substituted (heterocyclyl substituted heterocyclyl), optionally
substituted (phenyl substituted heterocyclenyl), optionally substituted (heteroaryl substituted
heterocyclenyl), optionally substituted (cyclyoalkeny] substituted heterocyclenyl), optionally substituted

(heterocyclenyl substituted phenyl), or optionally substituted {heterocyeleny! substituted heterocycienyl).

3. The compound of claim 1 wherein R is optionaily substituted (phenyl substituted phenyi), optionally
substituted (heteroary! substituted phenyl), optionally substituted (phenyl substituted heteroaryl), optionally
substituted (heteroaryl substituted heteroaryl), optionally substituted (phenyl substituted heterocyclyl),

optionally substtuted (heteroary! substituted heterocyelvl), optionaily substituted {cvclvoatky! substituied
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heterocyclyl), optionally substituted (heterocycly!l substituted pheny!}, optionally substituted (heterocyclyl
substituted heterocyclyl), optionally substituted (pheny! substituted heterocyctenyl), optionaity substituted
{heteroary! substituted heterocyclenyl), optionally substituted (cyclyoalkeny! substituted heterocyclenyl),
optionally substituted (heterocyclenyl substituted phenyl), or optionally substituted (heterocyclenyl

substituted heterocyclenyl).

6. The compound of claim 1 wherein R is optionally substituted (phenyl substituted heteroaryl),
optionally substituted (pheny! substituted heterocyclyl), and optionally substituted (phenyl substituted

heterocyclenyl).

7. The compound of claim | wherein R is optionally substituted (pheny! substituted heteroaryl),
optionally substituted (pheny! substituted heteracyclyl), and optionally substituted (phenyl substituted
heterocyclenyl); L? is bonded to said phenyl in the 1-position of the phenyl moiety and said heterocyclyl,

heterocyclenyl, or heteroaryl, is bonded to said phenyl in the 4-position of the phenyl moiety.

8. The compound of claim | wherein X is NR".

9. The compound of claim | wherein R' is hydrogen.

10. The compound of claim 1 wherein R® is hydrogen.

11. The compound of claim | wherein R and R” taken together are =NR*,
12. The compound of claim 1 wherein R' is hydrogen.

13. The compound of claim | wherein R® is alkyl.

i4. The compound of claim 9 wherein R® is methyl.

15. The compound of claim t wherein R and R'are hydrogen.

16. The compound of claim 1 wherein L' is alkvlene.
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17. The compound of claim 1 wherein L' is ethylene.
18.  The compound of claim 1 wherein L' is
bonded to the 5-position of the moiety
19. The compound of claim | wherein L* is a chemical bond or alkylene.
20. The compound of claim 14 wherein L* is a chemical bond.

21. The compound of claim 1 wherein X' is O.

22.  The compound of claim 1 wherein Q is -NR*CO-, -CONR®-, -NR*S0O,- or -SO,NR’-.
23. The compound of claim 1 wherein Q is -NR*CO-.

24, The compound of claim | wherein R® and RY are hydrogen.

25, The compound of claim | wherein n is 2.
26. The compound of claim 1 wherein L' is
Ly
2
2 \= >
R o) 4
R3

bonded te the S-position of the NH2 moiety;
R is optionally substituted (pheny! substituted pyridinony!), optionalty substituted {pheny! substituted

pyrrolopyrimidiny!). optionaily substituted {pheny! substituted pyridazinyl). optionally substituted-(phenyi
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substituted pyridazinonyl), optionally substituted {(phenyi substituted pyridyl), or optionally substituted

(phenyl substituted pyrimidinyl).

27 The compound of claim | wherein R is substituted (pheny! substituted pyrimidinyl), said

pyrimidiny} is substituted with at least one ring system substituent selected from the group consisting of
alkoxy, Y1Y2N-alkyl-, Y1 Y2N-, azaheterocyclyl, Y! YzNCO-alky!eneﬁO—, azaheterocyclyl-ailkylene-O-,

and Y!Y2N-alkylene-O-; wherein
Y1 and Y2 are independently hydrogen, alkyl, alkoxyalkyl, hydroxyalkyl, cycloalkyl, cycloalkyl-alkyl,
Y1Y2N-alkyl, aryl, aralkyl, heteroaralkyl, heterocyclylalkyl, heterocyclenylalkyl, or sulfo-alky!l-; or when

Y1 is H-CO-, alkyl-CO-, aryi-CO-, or heterocyclyl-CO-, then Y2 is hydrogen, alkyl, aryl, or aralkyl.
28. A compound according to claim 1 which is

N-(2-[3-Carbamimidoyl-3-indolyllethyl)-4-pyrid-3-ylbenzamide;
N-(2-[3-Carbamimidoyl-5-indolyllethyl)-4-(pyrimidin-5-yl)-benzamide);
5-(Pyrid-2-yl)-thiophene-2-carboxylic acid 2-(3-Carbamimidoyl-5-indolyi)ethyl amide;
N-(2-[3-Carbamimidoylindot-5-yl]ethyl)- 6-morpholin-4-ylnicotinamide4-(5-2(-{ 3-Carbamimidoylindol-5-
yl}ethylcarbamoyl|pyridin-2-yl)piperazine-1-carboxylic acid ethyl ester;
N-(2-[3-Carbamimidoylindel-5-yijethyl)- 6-imidazol- I -yinicotinamide;
N-(2-[3-Carbamimidoylindol-5-yl]ethyl}- 4-imidazol-1-ylbenzamide;
N-(2-[3-Carbamimidoyiindol-5-yljethy!)- 4-(3H-imidazol-4-y!)benzamide;
N;(z-[3-Carbamimid'ay!imiol-S-;,rl]e:thg.fl)~ 4-(1,2.4)thiadiazo!-S-ylbenzamide;

N-[2-(3-Carbamimidoy!- 1H-indol-5-y!}-ethyll-4-( 1 -carbamoyl- | -methyl-ethyl-benzamide;
N-[2-(3-Carbamimidoyi- | H-indol-5-y1}-ethyl]-4-(1-[N-(2-methoxyethy!})]-carbamoyl-1-methyl-ethyl- -
benzamide;

N-[2-(3-Carbamimidoyl-1H-indal-5-y1)-ethyli-4-(t-buty!}-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-vi)}-ethyll-4-(pyridazin-4-y1)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indof-5-y1)-ethy!]-2-methyi-4-(6-0x0- 1 .6-dihydro-pyridin-3-yi)-benzamide
3’ 4’-Dimethoxybiphenyl-4-carboxylic acid (2-[3-Carbamimidoylindoi-3-vl]ethyDamide;
N-(2-[3-Carbarmimidoyhindol-3-yllethy)-4-{6-methoxypyrid-3-viibenzamide;

N-(2-[3-Carbamimidoylindol-3-ylethy-4-(1-oxy-pynd-4-yi)benzamide;
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N-{2-(3-Carbamimidoy}-1H-indol-5-y1}-ethy\]-4-(TH-pymrolo[ 2,3-d]pyrimidin-6-yi)-benzamide;
N-[2-(3-Carbamimidoyl- 1 H-indoi-5-yl)-ethyl]-4-(1 H-pyrrolo[ 3,2-cipyridin-2-y1)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y])-ethyl]-4-furo[3,2-c}pyridin-2-yl-benzamide;
N-[2-(3-Carbamimidoyl- 1 H-indol-5-yi}-ethyll-3-chloro-4-(6-ox0-1,6-dihydro-pyridin-3-y1)-benzamide;
N-(2-[3-Carbamimidoyl- T H-indol-5-yllethy])}-4-(6-ox0-1,6-dihydro-pynd-3-yl)benzamide;
4-(3-Amino- 1, 1-dimethyl-propyl)-N-{2-(3-Carbamimidoyl- 1 H-indol-5-y[}-ethyl}-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl})-ethyl]-2-(4-chloro-phenyl)-acetamide;
/S—Chloro—thiophene-’.’-carboxy[ic acid [2-(3-Carbamimidoy}- i H-indol-5-yl)-ethyl]-amide;
N-(2-[3- Carbamimidoylindol-S-y]]ethy])—6—(2—hydroxyeihyIamino)nicotinémide;
N-(2-[3-Carbamimidoylindol-5-ylJethy})-6-(1, 2, 4)-triazol-1-ylnicotinamide;
N-(2-[3-Carbamimidoylindol-5-yijethyl)-6-pyrroi- I -yinicotinamide;
N-(2-[3-Carbamimidoyiindol-5-yllethyl)-6-pyrazol-1-yinicotinamide;
N-(2-[3-Carbamimidoy}-1-methylindo!-5-yljethy})-4-(6-methoxypyrid-3-yDbenzamide;
N-[2-(3-Carbarmnimidoy}- | H-indol-5-yl}-ethyl]-3-chioro-benzamide;
N-[2-(3-Carbamimidoy!-1 H-indol-5-y})-ethyl1-2-(3-chloro-phenyl}-acetamide;
4-(2- Aminomethyl-pyridin-4-y1)-N-{2-(3-Carbamimidoyl- 1 H-indol-5-y1)-ethy(}-benzamide;
4-{4-{2-(3-Carbamimidoy- | H-indol-53-y!}-ethylcarbamoyl]-phenyl-pyridine-2-carboxylic acid amide;

N-[2-(3-Carbamimidoy- | H-indo}-5-y )-ethyl]-4-(2-(N N-dimethylaminomethy!)-pyridin-4-yl)benzamide);

N-[2-(3-Carbamimidoy!-1H-indol-5-y1)-ethyl}-4-(6-ox0-1,6-dihydro-pyridazin-3-y!)-benzamide;
N-[2-(3-Carbarnimidoyl-1H-indol-5-y[)-ethyl]-4-(6-methoxy-pyridazin-3-y[)-benzamide;

N-[2-(3-Carbamimidoyl-1H-indol-3-yH-ethyl]-4-[1-(2-dimethylamino-ethyl }-6-0x0-1,6-dihydro-pyndazin- ::.
3-yl}-benzamide; "
N-[2-(3-Carbamimidoy}-1 H-indol-5-y1)-ethyi]-4-] 1 -(3-dimethylamino-propyi)-6-oxo- 1 ,6-dihydro-pyridazin-
3-yl}-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y1}-ethyl]-4-[2-(2-dimethylamino-ethylamino)-pyrimidin-4-yij-

benzamide;

N-{2-(3-Carbamimidoyl-1H-indo!-5-y-ethy1}-4-[2-methoxy-pyrimidin-4-yl}-benzamide;
N-(2-{3-Carbamimidoylindol-5-yllethyD)-4-( 1-[2-dimethylamincethyl}-6-oxo-1,6-dihydropyridin-3-

vl}benzamide;

N-(2-[3-Carbamimidoylindol-3-yi]ethyl)-4-( 1-carbamoylmethyl-6-oxo- 1 ,6-dihydropyridin-3-yl)benzamide:
4-(3-Amino-{1,2 4)triazin-6-yl)-N-[2-(3-Carbamimidoy[- 1 F-indel-5-v])-ethyi]-benzamide;

4-(3-Amino-[1.2.4)riazin-3-v])-N-[2-(3-Carbamimidovl- 1 Fl-indol-3-yl)-ethyl]-benzamide;
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N-[2-(3-Carbamimidoyl- 1 H-indol-5-yl)-ethyl]- 4-(3-oxo-2,3-dihydro-[1,2,4]triazin-6-y1)-benzamide;
N-[2-(3-Carbamimidoyl- I H-indol-5yl)ethyl]-4-(5-oxo-4,5-dihydro-[ 1,2,4]Joxadiazol-3-y])-benzamide
N-{2-(3-Carbamimidoyl- 1H-indol-5-yl)ethyl-4-(6-0xo-piperidin-3-y1)-benzamide;

N-{2-(3-Carbamimidoyl-1 H-indol-5-yt)-ethyl]-4-[2-(morpholin-4yl-ethylamino}-pyrimidin-4-yl]-benzamide;
N-[2~(3-Carbamimidoyl-1H-indol-5-y)-ethyl]-4-[2-(3-dimethylamino-propylamino}-pyrimidin-4-yl]-
benzamide;

N-{2-(3-Carbamimidoyl- | H-indo}-5-y1)-ethyi}-4-[2-([2-dimethylamino-ethyi]-methyl-amino)-pyrimidin-4-
yl}-benzamide;

2-[(4-{4-[2-(3-Carbamimidoy)-1H-indol-5-yl)-ethylcarbamoyl]-phenyl }-pyrimidin-2-yl)-methyl-amino]-

ethanesulfonic acid; o
N-{2-(3-Carbamimidoy!-1 H-indol-5-yl)-ethyl}-4- { 2-[methy]-(2(S),3(R),4(R},5(R).6-pentahydroxy-hexyl)-
amino}-pyrimidin-4-yl}-benzamide

N-[2-(3-Carbamimidoyl- 1 B-indol-5-yl)-ethyl]-4- {2-[methyl-(2($).3(R),4(S),5(R)},6-pentahydroxy-hexyl)-
amino)-pyrimidin-4-yt}-benzamide;
N-[2-(3-Carbamimidoy!-1H-indol-5-yI)-ethyl]-4-[2-(2-hydroxy-1-hydroxymethyl-ethylamino)-pyrimidin-4-
yl]-benzamide; ‘
2-[(4- {4-[2-(3-Carbamimidoyl-1H-indol-5-yi)-ethylcarbamoy!]-pheny! }-pyrimidin-2-yl)-rnethyl-amino]-
ethanesulfonic acid;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl]-4-[2-(3-imidazol-1-yl-propylamino)-pyrimidin-4-yi]-
benzamide;

N-[2-(3-Carbamimidoyl- 1 H-indol-5-y!)-ethy}-4-{2-{(2-diethylamino-ethyl)-methyl-amino]-pyrimidin-4-
yi}-benzamide;

N-[2-(3-Carbamimidoyl- | H-indol-5-yl)-2thyi]-4-[2-(2-diisopropylamino-ethylamino)-pyrimidin-4-yl]-
benzamide;

N-[2-(3-Carbamimidoyl- 1 H-indol-5-y])-ethyl]-4-[2-(2-dibuty lamino-ethylamino)-pyrimidin-4-yl]-
benzamide

N-[2-(3-Carbamimidoy]- 1 H-indol-5-y1)-ethyl]-4-[2-(3-morpholin-4-vl-propylamino)<pyrimidin-4-y{}-
benzamide;

N-[2-(3-Carbamimidoyl-1 H-indol-5-y})-ethyi]-4-[2-(3-diethylamino-propylamino)-pyrimidin-4-yl]-
benzamide;

N-{2-(3-Carbamimidoyl- 1 H-indol-5-y1)-ethyi}-4-[2-(3-piperidin-1-yl-propylamino)-pyrimidin-4-yl]-

benzamide;
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N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl]-4-(2- {[2-(ethyl-methyl-amino)-ethyl]-methyl-amino} -
pyrimidin-4-yl)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl}-4-[2-(5-dimethyiamino-pentylamino)-pyrimidin-4-y1]-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y!)-ethyl}-4-[2-(5-morpholin-4-yl-pentylamino)-pyrimidin-4-yl]-
benzamide;

N-[2-(3-Carbamimidoyl-1H-indol-5-yl1})-ethy|}-4-[2-( 5-piperidin-1-yl-pentylamine)-pyrimidin-4-y1]-
benzamide;

N-[2-(3-Carbamimidoyl- tH-indol-5-yl)-ethyl]-4-[2-(5-pyrrolidin- | -yi-pentylamino)-pyrimidin-4-yi]-
benzamide; I
N-[2-(3-Carbamimidoyl-1H-indol-5-yi}-ethy!]-4-(2-oxo0-hexahydro-pyrimidin-5-yl)-benzamide;
N-[2-(3-Carbamimidoy!- 1 H-indo!-5-yl)}-ethyl]-4-(1,3-dimethy|-2-oxo-hexahydro-pyrimidin-5-yl)-
benzamide;

Biphenyl-3,4'-dicarboxylic acid 4'-{{2-(3-Carbamimidoyi-1 H-indol-5-yl)-ethyl}-amide} 3-[(2-methoxy-
ethyl}amide];

3'-(Morpholine-4-carbony!)-biphenyl-4-carboxylic acid [2-(3-Carbamimidoyl-1 H-indol-5-yl)-ethyl}-amide;
Biphenyl-3,4'-dicarboxylic acid 4'-{[2-(3-Carbamimidoyl-1H-indo}-5-yl)-ethy!]-amide} 3-[(2-morphoiin-4-
yl-ethyl}-amide];

Biphenyl-2,4"-dicarboxylic acid 4'-{[2-(3-Carbamimidoy!- | H-indol-3-yl}-ethyl]-amide} 2-{(3-diethylamino-
propyl}-amide];

Biphenyl-2,4'-dicarboxylic acid 4'-{{2-{3-Carbamimidoy}-1 H-indol-5-y)-ethyl]-amide} 2-[(3-morpholin-4-
yl-propyl)-amide];

Bipheny!-2,4'-dicarboxylic acid 4™- {{2-(3-Carbamimidoyl- | H-indol-3-v])-ethyl]-amide} 2-[(3-piperidin-1-yl-
propyli-amide};

Biphenyl-2,4'-dicarboxylic acid 4'- {[2-(3-Carbamintidoyl- | H-indo!-5-yI}-ethy{}-amide} 2-{(4-
dimethylamino-butyl}-amide];

Biphenyl-2,4'-dicarboxylic acid 4'-{[2-(3-Carbamimidoyl-} H-indol-5-y!)-ethyl]-amide} 2-[(2,3-dihydroxy-
propyl)-methyl-amidej;

Biphenyl-2,4'-dicarboxylic acid 4'-{{2-(3-Carbamimidoyl- 1 H-indol-5-yl}-ethyl]-amide} 2-[(2,3-dihydroxy-
propyl)-amide],

N-[2-(3-Carbamimidoyi- { H-indol-5-yhethyi}-4-[2-(4-methylpiperazin- i -yl )pyrimidin-4-yl ]benzamide;
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4-[(4-{4-[2-(3-Carbamimidoyl-1H-indol-3-yl)ethylcarbamoyl]pheny!} pyrimidin-2-y)methylamino]butyric
acid;

N-[2-(3-Carbamimidoyl- 1 H-indol-5-yl)ethyl}-4-[2~(2,2,2-trifluoroethoxy )pyrimidin-4-ylJbenzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y!)-ethyl]-4-(2-pyrrolidin- 1 -ylpyrimidin-4-yl)benzamide;
N-[2-(3-Carbamimidoyl- 1 H-indol-5-y1)-ethyl}-4-{2-(2-hydroxymethyipyrrolidin- {-yl)-pyrimidin-4-
yllbenzamide ;

N-[2-(3-Carbamimidoy|- 1 H-indol-5-y1)-ethyl}-4-[2-(carbamoyimethyl-N-methylamino)-pyrimidin-4-
ylibenzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl]-4-[2-(6-pyrrolidin-1-yi-hexylamino)pyrimidin-4-
yljbenzamide; o
N-[2-(3-Carbamimidoyl-1H-indol-5-yDethyl]-4-[2-(6-piperidin-1-ylhexylamino)pyrimidin-4-yl]benzamide;
N-{2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl]-4-[ 2-(4-piperidin-1-ylbutylamino)pyrimidin-4-yi]benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl]-4-[2-(4-diethylaminobutylamino)pyrimidin-4-yl]benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yDethyl}-4-{2-(6-morpholin-4-ylhexylamino)pyrimidin-4-
yljbenzamide;
N-[2-(3-Carbamimidoy}-1H-indol-3-yl)ethyl]-4-[2-(6-dimethylaminohexylamino)pyrimidin-4-ylJbenzamide;
N-[2-(3-Carbamimidoyl-1H-indo}-5-yl)ethyl]-4-[2-(4-dimethylaminobutylamino)pyrimidin-4-ylibenzamide;
4-[2-(Bicyclo[2;2;1Thept-2-ylamino)pyrimidin-4-yI]-N-[2-(3-Carbamimidoy!-1H-indol-5-
yhethyllbenzamide;

1-(4-{4-[2-(3-Carbamimidoyi-1H-indol-5-y)ethylcarbamoyl]pheny!} pyrimidin-2-y)pyrrolidine-2-
carboxylic acid amide;
N-[2-(3-Carbamimidoyl-1H-indoi-5-yhethyl}-4-{2-[(2-hydroxy-ethyl)-N-methylaminojpyrimidin-4-
yl}benzamde;

N-[2-(3-Carbamimidoyl- 1 H-indol-5-yi)-ethyl}-4-(2-morpholin-4-yl-pyrmidin-4-yl)-benzamide;
N-[2-(3-Carbamimidoyi-1H-indol-5-yl)-ethyl}-4-[2-(cyclopropylmethyl-amino)-pyrimidin-4-yi]-benzamide;
N-[2-(Carbamimidoyl-1H-indol-5-yl}-ethyl}-4-[2-[(2-methoxy-ethy[)-methy[-amino]-pyrimidin-4-y!]-

benzamide;

/ N-[2-(3-Carbamimidoy!- i H-indol-5-y1)-ethy!}-4-[2-(3-hydroxy-propylamino)-pyrimidin-4-yij-benzamide;
N-[2-(3-Carbamimidoyl - 1H-indol-5-yi)-ethyi]-4-[(2-hydroxy-ethyl)-propyl-amino]-pyrimidin-4-yl}-

benzamide;

N-{2-{3-Carbamimidoyvl-1H-indole-5v[}-ethyi]-4-(2-piperidin-1-y¥l-pvrimidin-4-y!)-benzamide;

N-[2-(5-Carbamimidoyl-1 H-indol-3-yi)-ethyl]-4-[ 2-(ethvi-methyvi-amino)-pyrnimidin-4-vi)-benzamide;
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N-[2-(3-Carbamimidoy! -1H-indol-5~y[)-ethy}]-4-[2-(4-hydroxy-piperidin-1-yl}-pyrimidin-4-yl]-benzamide;
N-[2-(3-Carbamimidoy! -1H-indol-5-y|)-ethyl}-4-{2-(2 3-dihydroxy-propylamino)-pyrimidin-4-y}]-
benzamide:;
N-[2-(3-Carbamimidoyl-1H-indol-5-y1)-ethyl}-4-[2-[(2,3-dihydroxy-propyl}-methyl-amino]-pyrimidin-4-
yl}-benzamide;

N-[2-(3-Carbamimidoyl -t H-indol-5-yl)-ethyl}-4-[2-({s)-2-methoxymethyi-pyrrolidin- 1-y!)-pyrimidin-4-y1}-
benzamide;

N-[2-(3-Carbamimidoy!-1H-indol-5-yl)-ethyl)-4-(2-piperazin-1-yl-pyrimidin-4-y[}-benzamide;
N-[2-(3-Carbamimidoy!-1H-indo}-5-y1)- 4-[2-[2-(2-0ox0-imidazolidin-1-y]}-ethylamino]-pyrimidin-4-yl]-
benzamide; il o
N-[2-(3-Carbamimidoyl-1H-indol-5-y!)-ethyl]-4-[2-(3-methoxy-propylamino)-pyrimidin-4-yi]-benzamide;
4-[2-(3-Carbamimidoyl-1H-indol-3-y)-ethyi]-4-[2-(2-hydroxy-ethylamino)-pyrimidin-4-yl]-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yI)-ethyi}-4-[2-(2-methoxyethoxy }-pyrimidin-4-yl]benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl]-4-[2-(1-carbamoylethoxy )pyrimidin-4-yl]benzamide;
N-[2-(3-Carbamimidoyl-iH-indol-5-yDethyl]-4-[2-(6-dimethylaminohexyloxy)pyrimidin-4-yljbenzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yi)ethyll-4-[2-(2-oxopiperidin-3-yloxy)pyrimidin-4-yl]benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethy|]-4-[2-(2-pyrrolidin- 1 -yl-ethoxy )pyrimidin-4-y| Jbenzamide;
N-[2-(3-Carbamimidoy!-1H-indol-5-yl)ethyl]-4-{2-(2-dimethylaminoethoxy }pyrimidin-4-yl]benzamide;
3'-(2-Dimethylaminoethoxy)biphenyl-4-carboxylic acid [2-(3-Carbamimidoyl-1H-indol-5-yDethyllamide;
N-[2-{3-Carbamimidoyl- 1 H-indol-5-y)ethy[]-4-({ | -oxypyridin-2-yl}benzamide;
2'-(2-Dimethylaminoethoxy)biphenyl-4-carboxylic acid [2-(3-Carbamimidoyi- 1H-indol-5-yl)ethyl]am:de;
2'~(3-Dimethylaminopropoxy)biphenyl-4-carboxylic acid [2-(3-Carbamimidoyl-1H-indel-5-yhethyljamide;
3"-(3-Dimethylaminopropoxy Ybiphenyl-4-carboxylic acid [2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl]amide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y|)-ethyi]-4-(1 -oxo-pyridin-3-y!)-benzamide;
4-[2-(acetylamino-methyl)-pyridin-4-y1}-N-[2-(3-Carbamimidoyl- 1 H-indol-5-yl)-ethyl]-benzamide;
Piperidine-4-carboxylic acid (4-[4-[2-(3-Carbamimidoyl- | H-indol-5-yl)-ethylcarbamoyl]-phenyl-1-pyridin-
2-yimethyl)-amide;

N-[2-(3-Carbamimidoyl-1H-indol-5-y1)ethy!]-4-[ 1-(3-dimethylaminopropyi}-6-oxo-1,6-dihydropyridin-3-
yllbenzamide;

N-[2-(3-Carbamimidoyl- t H-indol-3-y}ethyl]-4-{6-(3-dimethyiaminopropoxy )pyridin-3-yl]benzamide,

(5-{4-[2-(3-Carbamimidoyi-1H-indol-5-yDethylcarbamoyi]pheny! } -2-ox0-2H-pyridin-1-ylacetamide;
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N-[2-(3-Carbamimidoyl-1H-indol-5-y])-ethy]]-4-{ 1-[(2-dimethylaminoethylcarbamoy!ymethyl]-6-ox0-1.6-
dihydropyridin-3-y!} benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y1)-ethyl]-4-(4-dimethylamino-piperidin-1-yl)-benzamide;
N-[2-(3-Carbamimidoyl- 1 H-indol-5-y[)-ethyl]-4-[4-(2-dimethylamino-ethylamino)-piperidin-1-yl]-
benzamide;

4-(4-Amino-piperidin-1-y1}-N-[2-(3-Carbamimidoy!- 1 H-indol-5-yl)-ethyl]-benzamide;
N~[2—(3‘Carbamimidoy;l-l H-indol-5-yl)-ethyl}-4-(4-methoxy-piperidin-1-yl)-benzamide;
4-(4-Acetylamino-piperidin- 1-yl)-N-{2-(3-Carbamimidoyl- t H-indol-5-yl}-ethy(]-benzamide;
4-(1-Acetyl-piperidin-4-yI}+N-[2-(3-Carbamimidoyl-]1 H-indol-5-yl)-ethyl]-benzamide;
4-{4-[2-(3-Carbamimidoyl- 1 H-indoi-5-yl)-ethylcarbamoyl]-phenyl} -piperidine-1 -carboxylic acid amide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y})-ethyl]-4-( 1-methyl- I -oxy-piperidin-4-y1)-benzamide;
N-{2-(3-Carbamimidoyi- 1 H-indol-5-yl)-ethy!}-4-( I -methyl-piperidin-4-yl)-benzamide;
N-{2-(3-Carbamimidoy}-1 H-indol-5-yi)-ethyl}-4-( } -methanesulfonyi-piperidin-4-y1)-benzamide;
4-(2-Acetylamino-I,1-dimethyl-ethyl)-N-[2-(3-Carbamimidoyl-1H-indol-5-yl}-ethyi]-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y-ethyl]-4-( 2-methanesulfonylamino-1,} -dimethyl-ethyl)-benzamide;
Piperidine-4-carboxylic acid (2-{4-[2-(3-Carbamimidoy!- 1 H-indol-5-yl)-ethylcarbamoy!]-phenyl}-2-methyl-
propyl}-amide;

N-[2-(3-Carbamimidoyi-1H-indol-5-yl}-¢thyl}-4-( 1, I -dimethyi-2-ureido-ethyl)-benzamide;
N-[2-(3-Carbamimidoyl-1#-indol-5-yl)-ethyl]-4-[2-(3-ethyl-ureido)- 1,1 -dimethyl-ethyl]-benzarnide;
N-[2-(3-Carbamimidoy|-1H-indol-5-yl)-ethyl}-4-(2-dimethylamino-3,4,5,6-tetrahydro-pyrimidin-4-y1)-
benzamide;

N-{2-(3-Carbamimidoyl-1H-indol-5-y1}-ethyi}-4-(1 -oxy-pyridin-4-yloxy)-benzamide;
N-{2-(3-Carbamimidoyl-1H-indoi-5-yl)-ethyl]-4~( }-methyl-piperidin-4-yloxy)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-3-yl)ethyl]-4-(1,2,3,6-tetrahydropyridin-4-yi)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl}-4-piperidin-4-y|-benzamide;

4-(2- Amino-1, l-dimethylethy!)-N-(2-[3-Carbamimidovlindol-5-yl]ethyi)benzamide;
N-(2-[3-Carbamimidoytindoi-5-yljethyl}-4-(6-[ 2-dimethylaminoethoxy]pyridin-3-ybenzamide;
N-(2-[3-Carbamimidoylindol-3-yl]ethyl}-4-pyrid-4-ylbenzamide;
N-(2-[3-Carbamimidovlindol-5-yljethy!)-4-(4-carbamoyl-phenyl)-benzamide;
N-(2-[3-Carbamimidoylindol-5-yljethy})-4-(4-methoxy-phenyl)-benzamide;
N-(2-[3-Carpamimidoylindol-3-yijethyl)-(5-methoxy-indol-2-yl)-carboxamide;

N-(2-[3-Carbamimidoylindoi-5-yl]ethy!}-{6-chloro-benzothiophen-2-vh-carboxamide:

[
(



10

15

20

30

WG 00739087 PCT/AIS99/30623

208

N-(2-[3-Carbamimidoylindol-5-yljethyl)-4~(4-benzyloxy-phenyl)-benzamide;
N-(2-[3-Carbamimidoylindol-5-yl]ethy[}-4-chloro-benzamide;
N-(2-[3-Carbamimidoylindol-5-yllethyl}-4-(methylsulphonyl)-benzamide;
N-(2-[3-Carbamimidoylindol-5-yliethyl}-4-(amino-sulphonyl)-benzamide;
4-(3-Aminoprop-1i-ynyl}-N-[2-(3-Carbamimidoyl- H-indol-5-y)-ethyi]-benzamide;
5-{4-[2-(3-Carbamimidoyl- 1 H-indol-5-yl)ethylcarbamoyl]pbenyl }-2-oxo-2H-pyridin-1-yacetic acid; and
3-Carbamimidoyl-5-{2-[4-(6-0x0-1,6-dihydro-pyridin-3-yl)-benzoylamino]-propyl}-indole.

29, A compound according to claim 28 which is
N-[2-(3-Carbamimidoyi-1H-indol-5-y!)-ethyi]-4-(pyridazin-4-yl)-behzamide;

N-[2-(3-Carbamimidoyl- 1 H-indol-5-yi)-ethyl}-2-methyl-4-(6-ox0- I ,6-dihydro-pyridin-3-yl)-benzamide,
N-(2-[3-Carbamimidoylindol-5-yl]ethyl)-4-(6-methoxypyrid-3-yl)benzamide;
N-(2-[3-Carbamimidoylindol-5-ylJethy[)-4~( I -oxy-pyrid-4-yl)benzamide,
N-[2-(3-carbamimidoyl-1H-indol-5-yl}-ethyl}-4-(7H-pyrrolo[2,3-d]pyrimidin-6-yl }-benzamide;
N-{2-(3-carbamimidoy!- 1 H-indol-5-y|)-ethyl}-4-(1 H-pyrroio{3,2-c]pyridin-2-y!)-benzamide;
N-[2-(3-carbamimidoyl-1H-indol-5-yl)-ethyl}-3-chloro-4-(6-0x0-1,6-dihydro-pyridin-3-yl}-benzamide;
N-(2-[3-Carbamimtidoylindol-5-yllethy)-4-(6-0xo0-1,6-dihydropyrid-3-yDbenzamide;
4-(3-Amino-1,1-dimethyl-propyl)-N-[2-(3-carbamimidoyl-1 H-indol-5-y])-ethy!]-benzamide;
4-(2-Aminomethyl-pyridin-4-y{}-N-[2-(3-carbamimidoyl-1H-indol-5-y])-ethyl}-benzamide;
4-{4-[2-(3-Carbamimidoy- 1 H-indol-5-y1)-ethylcarbamoyl}-phenyl-pyridine-2-carboylic acid amide;
N-[2-( 3-Carbamimidoy- 1 H-indol-5-yl-ethyi]-4-(2-(N,N-dimethylaminomethyi)-pyridin-4-yi)benzamide);
N-[2-(3-carbamimidoyl-1H-indol-5-yl)-ethyl]-4-(6-0x0-1,6-dihydro-pyridazin-3-yl)-benzamide;
N-[Z—(3—carbamimidoy]—l H-indol-5-yl)-ethyi]-4-(6-methoxy-pyridazin-3-yl)-benzamide;
N-[2-(3-carbamimidoyl-1H-indol-5-y1)-ethy!]-4-[ | -(2-dimethylamino-ethyl)-6-0xc-1,6-dihydro-pyridazin-3-
yl}-benzamide;
N-[2-(3-carbamimidoyl-1H-indol-5-yl)-ethyl]}-4-{1-(3-dimethyiamino-propy!)-6-oxo-1,6-dihydro-pyridazin-
3-vl}-benzamide; ,
N-[{2-(3-Carbamimidoy!-1H-indol-5-yD)-ethyl}-4-[2-(2-dimethylamino-ethylamino)-pyrimidin-4-yi]-
benzamide:

N-[2~(3-Carbamimidoyl- 1 H-indol-5-y})-ethyl}-4-{2-methoxy-pyrimidin-4-yl]-benzamide;
N-(2-[3-Carbamimidoyiindol-5-yl)ethy!}-4-( | -[2-dimethylaminoethyl]-6-ox0-1,6-dithydropyridin-3-

vl)benzamide;
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N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl-4-(6-oxo-piperidin-3-yl)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl}-4-[2-(morpholin-4yl-ethylamino)-pyrimidin-4-yl}-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl]-4-[2-(3-dimethylamino-propylamino)-pyrimidin-4-yi]-
benzamide,
N-[2-(3-Carbamimidoyl-1H-indol-5-y[)-ethylj-4-[2-([2-dimethylamino-ethyl]-methyi-amino)-pyrimidin-4-
y1}-benzamide;

2-[(4-{4-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethylcarbamoy!l}-phenyl }-pyrimidin-2-yl}-methyl-amino]-
ethanesulfonic acid;
N-[2-(3-Carbamimidoy}-1H-indol-5-yl)-ethyl]-4-{2-[methyl-(2(5),3(R),4(R),5(R),6-pentahydroxy-hexyl)-
amino}-pyrimidin-4-yl}-benzamide; I
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)-ethyl]-4- {2-[methyl-(2(5),3(R),4(S).5(R),6-pentahydroxy-hexyl)-
amino}-pyrimidin-4-yl}-benzamide;
N-]2-(3-Carbamimidoyl-1H-indoi-5-yl)}-ethyl}-4-[2-(2-hydroxy-1-hydroxymethyl-ethylamino)-pyrimidin-4-
yl]-benzamide;

N-[2-(3-Carbamimidoyl-1H-indoi-3-yl}-ethyl]-4-[2-(3-imidazol-1 -yl-propylaminc)-pyrimidin-4-yi}-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y1)-ethyl}-4-{2-[(2-diethyiamino-ethy)-methyl-amino)-pyrimidin-4-
y1}-benzamide;

N-[2-(3-Carbamimidoyl-1 H-indol-5-yl)-ethyl}-4-{2-(2-diisopropylamino-ethylamino)-pyrimidin-4-yl]-
benzamide;

N-[2-(3-Carbamimidoyl- | H-indol-5-y1)-ethyl}-4-[2-(2-dibutylamino-ethylamino)-pyrimidin-4-yl]-
benzamide;
N-{2-(3-Carbamimidoyl-1H-indol-5-y1)-ethyl]-4-[2-(3-morpholin-4-yl-propylamino)-pyrimidin-4-yl]-
benzamide;

N-[2-(3-Carbamimidoyl- 1 H-indol-5-y1)-ethyl]-4-[2-(3-diethylamino-propylamino)-pyrimidin-d-y|[}-
berzamide;

N-[2-(3-Carbamimidoyi- | H-indol-5-yl})-ethyl}-4-[2-(3-piperidin-1-yl-propylamino)-pyrimidin-4-y{]-
benzamide;

N-[2-(3-Carbamimidoy!-1H-indol-5-y])-ethy1}-4-(2- {{2(ethyl-methyl-amino)-ethy|}]-methyl-amino} -
pyrimidin-4-yi)-benzamide;

N-{2-(3-Carbamimidoyl- 1 H-indol-3-yl}-ethyl]-4-[2-(5-dimethylamino-pentylamine)-pyrimidin-4-y1]-

penzamide;
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N-[2-(3-Carbamimidoy!-1H-indol-5-yl)-ethyl}-4-[2-(5-morpholin-4-yl-pentylamino)-pyrimidin-4-y {}-
benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y[}-ethy[]-4-[2-(5-piperidin-1-yl-pentylamino)-pyrimidin-4-yl -
benzamide;

N-{2-(3-Carbamimidoyl-1H-indol-3-y!}-ethyl]-4-[2-(5-pyrrolidin- i -yl-pentylamino)}-pyrimidin-4-yl}-
benzamide;

N-{2-(3-Carbamimidoyl- | H-indol-5-y1)-ethyl]-4-(2-oxo-hexahydro-pyrimidin-5-yi)-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl})-ethyl]-4-(1,3-dimethyi-2-oxo-hexahydro-pyrimidin-5-yi)-

benzamide; .

Biphenyl-3 4'-dicarboxylic acid 4'-{[2-(3-carbamimidoyl- lH-indoi-SZ)}l)-etﬁy!]-amide} 3-[(2-methoxy-

ethyl}-amide];

Biphenyl-3,4'-dicarboxylic acid 4'-{[2-(3-carbamimidoyl-1H-indol-5-y1-ethyl}-amide} 3-[(2-morpholin-4-
yl-ethyl)-amide];

N-[2-(3-Carbamimidoyl-1 H-indol-5-y])ethyl]-4-[2-(4-methylpiperazin-1-y)pyrimidin-4-yl]benzamide;
4-[(4-{4-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethylcarbamoyl]phenyl} pyrimidin-2-ymethylamino]butyric
acid; A
N-[2-(3-Carbamimidoyl-1H-indoi-5-yl)ethy1]-4-[2-(2,2,2-trifluoroethoxy)pyrimidin-4-yl]benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y1)-ethyl]-4-(2-pyrrolidin-1-ylpyrimidin-4-yDbenzamide;
N-{2-(3-Carbamimidoyl-1H-indol-5-y]}-ethyl}-4-[2-(2-hydroxymethylpyrrolidin- -yl }-pyrimidin-4-
yl]benzamide,;
N-[2-(3-Carbamimidoyl-1H-indol-5-y1}-ethyl]-4-[2-(carbamoyimethyl-N-methylamino)-pyrimidin-4-

yljbenzamide;
N-[2-(3-Carbamimidoyl-1H-indol-3-ylethyl}-4-[2-(6-pyrrolidin-1-yl-hexylamino)pyrimidin-4-
yllbenzamide;

N-[2-(3-Carbamimidoyl-i H~indol-5-y1)ethy1}-4-[2-(6-piperidin-1-ylhexylamino)pyrimidin-4-yl]benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-ylethyl])-4-{2-(4-piperidin-1-ylbutylamino)pyrimidin-4-yl]benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-3-yethyl]-4-{2-(4-diethylaminobutylamino)pyrimidin-4-yi}benzamide;
N-[2-(3-Carbamimidoy!- 1 H-indol-5-yl)ethy!]-4-[ 2-(6-morpholin-4-ylhexylamino)pyrimidin-4-
vl]benzamide;
N-[2-(3-Carbamimidoyi-1H-indol-5-yl)ethyi]-4-[2-(6-dimethylaminohexylamino)pyrimidin-4-yl]benzamide;
N-[2-(3-Carbamimidoyl-1H-indo}-5-yl)ethyl1-4-[2-(4-dimethylaminobutylamino)pyrimidin-4-vl]benzamide;
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4-[2-(Bicyclo[2;2;1]hept-2-ylamino)pyrimidin-4-yt]-N-{2-(3-carbamimidoyl-1H-indol-5-
yDethyl]benzamide; .
N-[2-(3-Carbamimidoyl-1H-indol-5-yl}ethyl]-4-{2-[(2-hydroxy-ethyl)-N-methylamino]pyrimidin-4-
yitbenzamide; |
N-[2-(3-carbamimidoyl-1H-indol-5-y[)-ethyl}-4~{2-morpholin-4-yl-pyrmidin-4-yl)-benzamide;
N-[2-(3-carbamimidoyl-1H-indol-5-yl)-ethyl]-4-[2-(cyclopropylmethy!-amino)-pyrimidin-4-yl]-benzamide;
N-[2-(carbamimidoy]-1H-indol-5-yl}-ethyl]-4-[2-[(2-methox y-ethyl)-methyi-amino]-pyrimidin-4-yl]-
benzamide:

N-{2-(3-carbamimidoyl- | H-indol-5-y|}-ethyl}-4-[2-(3-hydroxy-propylamino)-pyrimidin-4-y1}-benzamide;
N-[2-(3-carbamimidoy! -1 H-indol-5-yl)-ethyl}-4-{(2-hydroxy-ethyl)}-propyl-amino}-pyrimidin-4-yl]-
benzamide;

N-{2-(3-Carbamimidoyl-1H-indole-5yl}-ethyl]-4-(2-piperidin- 1-yl-pyrimidin-4-yl)-benzamide;
N-[2-(3-carbamimidoy}-1H-ndol-5-yi)-ethyl}-4-[2-(ethyl-methyl-amino)-pyrimidin-4-yl]-benzamide;
N-[2-(3-carbamimidoy! -1H-indol-5-yI)-ethyi]-4-[2-(4-hydroxy-piperidin-1-yI}-pyrimidin-4-y!]-benzamide;
N-[2-(3-carbamimidoy! - 1H-indol-5-yl)-ethyl]-4-[2-(2,3-dihydroxy-propylamino)-pyrimidin-4-yl}-
benzamide; ‘
N-[2-(3-carbamimidoyl-1H-indol-5-yl}-ethyi]-4-[2-[(2,3-dihydroxy-propy!)-methyl-amino]-pyrimidin-4-yl]-
benzamide;

N-[2-(3~carbamimidoy! -1H-indol-5-y1}-ethyl]-4-[2-((s)-2-methoxymethy!l-pyrrolidin-1 —yl)—pyrimidin-fi-yl_}_-
benzamide;

N-[2-(3-carbamimidoyl- | H-indol-5-yI)-ethyl]-4-(2-piperazin- 1 -yl-pyrimidin-4-yl)-benzamide;
N-[2-(3-carbamimidoyl-1H-indo}-5-y1)- 4-[2-][2-(2-oxo-imidazolidin-1-y!)-ethylamino]-pyrimidin-4-yl]-
benzamide;
N-[2-(3-carbamimidoyl-1H-indol-5-y1)-ethyl]-4-[2-(3-methoxy-propylamino)-pyrimidin-4-yi]-benzamide;
4-[2-(3-carbamimidoy!l- 1 H-indol-5-yl)-ethyl}-4-[2-(2-hydroxy-ethylamino)-pyrimidin-4-yi]-benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-y1)-ethyl]-4-[2-(2-methoxyethoxy }-pyrimidin-4-yl Jbenzamide;
N-[2-(3-Carbamimidoyl-1 H-indol-5-yl)ethy|]-4-[2-( i-carbamoylethoxy )pyrimidin-4-ylJbenzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yDethyi]-4-{2-(6-dimethylaminohexyloxy pyrimidin-4-yl]benzamide;
N-[2-(3-Carbamimidoy!-1H-indol-5-yl)ethy!]-4-[2-(2-pyrrolidin- | -yl-ethoxy)pyrimidin-4-ylbenzamide;
N-[2-(3-Carbamimidoyl- | H-indo)-5-yl)ethyl]-4-[2-(2-dimethylaminoethoxy)pyrimidin-4-yl]benzamide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yDethyl]-4-( I -oxypyridin-2-yl)benzamide;

2'-(2-Dimethylaminoethoxy jbiphenyl-4-carboxylic acid [2-(3-carbamimidoyl-1H-indo!-3-vlethyljamide;
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2'-(3-Dimethylaminopropoxy)biphenyl-4-carboxylic acid [2-(3-carbamimidoyl-1H-indoi-5-yl)ethyl]amide;
N-[2~(3-carbamimidoyl-1H-indol-5-yl)-ethyl]-4-(1-oxo-pyridin-3-y1)-benzamide;
4-{2-(acetylamino-methyl)-pyridin-4-yl}-N-[2-(3-carbamimidoyl- 1 H-indol-5-y1)-ethyl]-benzamide;
Piperidine-4-carboxylic acid (4-[4-[2-(3-carbamimidoy|-1H-indol-5-yl}-ethylcarbamoyl}-phenyl-]-pyridin-2-
ylmethyl)-amide;
N-[2-(3-Carbamimidoyl-1H-indol-5-yl)ethyl]-4-[1-(3-dimethylammopropyl)-6-oxo-1,6-dihydropyridin-3-
yi]benzamide;

4-(2-Amino-1,]-dimethylethy!)-N-(2-[3-carbamimidoylindo}-5-yljethyl)benzamide; and
N-(2-[3-Carbamimidoylindol-5-yl]ethyl}-4-pyrid-4-ylbenzamide.

30. A pharmaceutical composition comprising a pharmaceutically acceptable amount of a compound

according to claim 1 and a pharmaceutically acceptable carrier.

31, A method for treating a patient suffering from a physiological condition capable of being modulated
by inhibiting activity of Factor Xa comprising administering to said patient a pharmaceutically effective

amount of a compound according to claim I.

32. The method according to claim 31 wherein the physiological condition is venous vasculature,
arterial vasculature, abnormal thrombus formation, acute myocardial infarction, unstable angina,

thromboembolism, acute vessel closure associated with thrombeolytic therapy, percutaneous transluminal

coronary angioplasty, transient ischemic attacks, stroke, intermittent claudication or bypass grafting of the
B —

coronary or peripheral arteries, vessel luminal narrowing, restenosis post coronary or venous angioplasty,
maintenance of vascular access patency in long-term hemodialysis patients, pathologic thrombus formation
occurring in the veins of the lower extremities following abdominal, knee or hip surgery, a risk of pulmonary
thromboembolism, or of disseminated systemic intravascular coagulopathy occurring in vascular systems

during septic shock, certain viral infections or cancer,

33. The method according to claim 31 wherein the physiological condition is abnormal thrombus
formation, acute myocardial infarction, unstable angina, thromboembolism, acute vessel closure associated
with thrombolytic therapy, transient ischemic attacks, intermittent claudication or bypass grafting of the

coronary or peripheral arteries, restenosis post coronary or venous angiaplasty, pathelogic thrombus
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formation occurring in the veins of the lower extremities following abdominal, knee and hip surgery or a risk

of pulmonary thromboembolism.

34. The method according to claim 31 wherein the physiological condition is stroke, vessel luminal
narrowing, maintenance of vascular access patency in long-term hemodialysis patients, or disseminated
systemic intravascular coagulopathy occurring in vascular systems during septic shock, certain viral

infections or cancer.

35. A method of inhibiting Factor Xa comprising contacting a Factor Xa inhibitory amount of a

compound according to claim 1 with a composition containing Factor Xa.

36. A method of inhibiting the formation of thrombin comprising contacting a Factor Xa inhibitory

amount of a compound according to claim 1 with 2 composition containing Factor Xa.
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SR 6ARBET. IR AR EA R ARAL TRA,
Erdd S RABRARE” TAHMBXRE, B KA E L. KA
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ko E R RE, KA, mERAF. RAMG ERFERE
a4 1R, Bk Rk RS,

GrERL >R E PR ARG o KU X R E
L REEGRRARAAD GERGE, KA KTHh ®KE

3
% e

G XBAREY —ABE-BEWEERKY 3- K4 10 Mk
BT (R K2 5- K4 10 AET) MEFARE-AEAXKE. &
MO LEH KT OLKY 5- K4 6 MNRRT. ML — A
PATAMERFRAF Bde KA ZXH R E2RRE”RK, Kk
Py LIRS AR CLIE SRR AR, RO, FEHEEAF. REAKRG S
T H IR A Bk RO K

G ZRAEAKRY 3- KAKRKRT (k% 5- x4
WOARBET) EFTRERREFRK L, ETHREFTH—-AREAR
FAHAEHKOEL, Hleh R, AXRERT, FEEPOELES —ak-
BB H K- R R RS KRS 5- KA 6 AR T.
RAFHENOTRALR., ARAAETNEATETHAE-ANR. B
BT EARRT. R ibsk — AR % A3 2 IR AR,
Fodr 6y IR R BARAL 7 e R AT L. Je R k6 R BRR T b
WA R AR B8 N-BALd, S-AALI K S, S-Z A, KR F e A
RERIEHEREOIE 4,5-—4-[1,2,4)B= %, 1,2 3, 4-w G
A, L2 — &b A, 1,4-= &k, 1,2, 3,6-w Ak ik,
1,4,5, 6-vw &rEwe b, 2-wbebaidl, 3-wbwigkll, 2-=kmbogk k., 2-wt
ok R, RAMGR L rmARY 6 3, 4- = & -20-wtwh, — 4,
kwp ik, BRARTAskwhk, 2,3-—&vkER, 1,6-—a =% AF. K
FER SRR A TR k2. 2. 1TRER. REKRSE
TR e it B s 36 — Aoy gk, AR F. LxmEAE T
AOCNBRE, AT AEEEAAE S —RRRRG R LR, #lde
ok B -

BARE " ARBARG 3- KA 10AKET (it KB 5- &
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BI0OANKRRTF)HEFERBPEEREHIRE, VKRR FTH K
SARTFHERLE, Plh i, ARA. HAGETEOGLKY 5
- K¥ 6 AR T. RHANHTEESE. ARIALINEATES
BN RRARTHEIFRET. RHRMMEERE-ARESAT
AM B R AR FIF BAe A AT RS 9 2RI 7 AR, Ze3rdh 8
AR F T vl i3 AL A AR B8 N-Rdb s, S-Add X S, S-= A,
4, REAWSERERAROERTA., 2-AR-FAa— ik, %
b, wbeE ek, vk, ek gk B BeR L, wEeddpdk 1, 3~
SRR, 1 4Rk, wEAkwE, whEg L wiEwHK
F. BFEETAA N, R PRARAAE S Z RARBRG AL
IR, 4o I 0 B R

G A T A0 AW, AP RREXeirk, A
M a o EsrTrald, ROk, wiasnwh AL, waEy
FIK, R AL, AN, whRSHAAR T-Ry—x[2.2.1]
B, BlwaneiliAA-T-8% 25K [2.2. 11 AREAKL.

A -ermA-0-" R k- wk-0- L H, AdaiR
Ao B I dm AT AT . A M R - A -0 W @A wh e b K-
A Feokont IR - ALK,

GHRTRIBEA 6- kY 14 ABKET (REXKY 6- K4 10
MNERT)Y S HERERRS KR A, FRAUERE AR EANA TR
ARE] 3R B I Bode K AT SLH R AL " IR, RABaFE
CAE L. UL, AR EARIAR AL,

G RIAAKRA - R UARET (Kikks5- K
HBIOAMFRTFIOFTERETXSHAE, AP HLTH—-ARNEAN
REAEERT, Floh i, Ak, i fFros iy 5- K
BHOANRBET. BFEAERE AR EZATANE XK E I B4
AR RERKRAE RN, LFATHTERE. ALHmR
B ATFTEFAE AR, BRARTHEARERT. 2FLGER
T 7 VA4 36 30 AL mAn B 6 NS Ak . R PERS e 35 K el it

S
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b B, ek, bk, ek, ke, skvlofabuik, b
Jpeee k., Fokep g, oBeg gk, oRed . wbep X wkefd, wbek K,
whek K, ek gk 12 4k e 3R wbvB K, kR K, BrEdRL, 2, 3-
TR AR, ke[, 2-almue, ket [2, 1-b]eRe Ik, Kok
K, wigek, Rokwiwrik, Fofekedi, RoPEer k., adfk, okek
K, il dfwbee ik, oBrekdgkdl, Eepdpedue ik, kb, e
Jfabee k. bk, EIFREMIRA, 1,2,4-=%K, FobEa ik
F.

WEFRRHE " A BT LR EHE LRSS AR TR OAS
AL AL FE A m kb A FR AW, AR ESF R
X, AP FAbNER, mXBEROERY 5- K8 6 4
FRT. BMEFEARE A RHE MR E MR ZRARERN, LT
UAEBRRE "o AR L., RERGHESFATHRLERE 1, 2-—
2A. 5%, ATHBETHRESOREEFARR THE.

WA AF L > AR LR FRIE S AR T dodt ASUAT
EXGME TR RHEETERAGER. REABGHE KL T A
AIREFEFRELIME, AL TEBETERRIOREFTFER
T4k,

WoeF AL " ABAL LRI RERSGART WAL
AR LRF R AR ATEG RGO AR, K MeFENKR
RAXERRA, Ao FEAXRE amxrrikalEkdg s5-Xk4 6 A
R, MEF R TAE R — AR $AFFBRARARK, £
65 FREBRRLE " ALHEL. REBEGESF AR EGIE
L,2,3, 4 mARXRE, APETHERISGHRZFFARRTEE.

AR FE " A AE AR F ARG G EART m Wl ALA
AL MG AR ARATEFR G E. REABAMEFREKESF Ko
AXMEFRTRERGIE, RARALFERT RIS SNELESF
BRI T4,

MAEFHRLERHL " AR AL I LB EAFIHER T oW
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RMEMALEX G F AP THERTERHGLE. KEGREF
Rk, LyagrRARRE, mixBlar iy 5
- K 6 ATRRT. ZHBAFITHNERE. AEXAREL K
FTEVALE AR RRBRBRTHEARRT. EHMEFTERTEE
TAE A — AR EARABRRARK, T8 LEARRE X
AL, MEFEETHER T EXRERARIGRIAR T THHLR
FAL R AN B0 N-R ALY, S-EAB XK S, SR 4. REBRGMEF
Kk tds s-—AnEk, 1H-2-8AR%9%A, 20-1-AR5pS
Ak, 1, 2-=&Bakd, 3,4-— Ak, L 2-—&AJrEdk A, 3,4~
ZAEHAE, AVSEETHRSSORZETFERTHEE.

WAERFHEAFA A RAL LR FEAIFIVWAR TR BHAL
P L ma SRk H A AFHALR. RABEAMSLHFHEL
SR A XA FAREHILF ML, RELFEET IS
B 5 A BT AR

WS FRALEFE " ARBL LR HHRENRSHBART AL
A E L GFRERARATAERHGAA, KA ASFLALER
Fh W, R AR ER aliridbiEkYg5- K4 6 A
BRT. RAEAFTNATRESE, ARIAAEIARTES AL AR
PRI TAEARRTF. IR FRLERETHEBE AR SN
FREBRRKBAR, Ebe) SFERRE " RIAEL. #MEFAE
IR Z IR 8 BB T T 45383 AL R AR B 69 N-RAbd, S-
R xS, S-— ALY, REBGHSFEALRARKZOIESRX T
B, 1, 4- K JF =B, —&wi4it, 1,2, 3 4-w&a 4k, 1,2, 3, 4-
w3 ek, IH-2,3- = AS ik, 2,3-Z &K [F] Rk,
1,2,3,4-v3 S (gl -8k A &, A P& THFRESHEZEFF
Y R T

el RS A amd A RmAF s AR TF B AL
Tl SU e 5 R R R AT AR g . RAMSMES LR
IR A SCAFIR MRS HE, REXPEET KI5 604t
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GrAEBERTHE. MEGETAFTEETUN NEET L ved
FEAELS ARG R LRBR, SR FEEERE,
| A ZF R H L R A KRR AN AR T & B4
GR I EA L F ARG R ARG, A qE4e5F
R AR A, AP rx s Aot kY 5- K46
NIRRT RFERTATNRESE, RERBREINATEVEE A
2. ARBEETHATRRT. EHMELFTERG A TERRE A
HEANRRZBERERK, LEF6 FREARRLE " ALHZL. #E
BRI T EFTEAESORAR T TH LA R LY N-84
. REBGASLFARHEOI 5, 6-— a4k, 564545
WA, 5, 6- A EdkK, 5, 6-—ASedabi, 4, 5-—A-1H-E %
g, 4, 5- AR IEAEASF, A PRETERARSGREIES A
FF g4k,

WEFRHELF R AR BE IS L2 FAFIrNARTFmELR
TS AL AR AT ARG AR., RABRGHAREL
RF R AXMERFERHAE SR, ARXLFEETHERIS
M8t 255 SR T 5.

ek R A d AR AL G AR TF o i
AT R LG RFRFLR A EFHGER. et
RS X I, B, eI Rraiekss 5- K% 6 ARKE
T, mARAELOCIERAS- KRG 6AMATRETF. RFEATOHERL.
FRRAESNATEVHLE-AR. RIBERTHARET. X f
B 25 NIRRT R A — AR S A IR A R TRAR, R P o 5%
APRARE "o AL, MEFharRATL2EAFSGEAT
TR ARG N-Rd, REBGEAS L FAREL G
5,6,7, 8-w A sk, 56,7, 8- wAFEvkit, 56,7, 8~ 4% Bk
K, 5,6,7, 8-vg A krdkakk, 4,56, -9 & -1H- K fsknk X, 4,5, 6, 7-
vy S K JFeked N, IH4-F 41, - R R-2-BK, 1,3-— &k
~[4, 5]k 2-8AE, K P&E THRRIOEBEEF AR T4
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WAERBEALFR " A HAG IR LT AFSIOEARTHBL
LA LA r AR AT ARRGAR. REBGHESIRA
FedhR e AL A R kg, AR TR THEIFS
0t 2 0 H R T EE,
MAEFhemmtk " AL IR HTERFRINARTH
WAHASGALHEL LT Aol m AT ARRGER. Kk
SRFREFHES IR, AFHRFRAERSG - KXY 6 4
BTl RHERALEIERS 5- K8 6 AHRRTF. RFEARLEKE
A B RE. REBARINATEIALE-—ANR. LEART
WHFRT. BAMELFRLRHEERTHEBIE MR EATRERR
RIERAR, P FARRE KL EX., MELFEETE
Fo e ok KR40 BB T TAR LM AL ARAR B 69 N-RALS. AAELF
A AP Je R L3R 4 05 RARFR R T T AR e AL AR B RS N2
.4, S-RAibdh K S, S-—aft. REABGMELFIRLrHiLat
7,8-—&A[1, 71wk, 1,2-=&A02 71%x ik, 6, 7-—&A-30-k=4%f
(4, 5-clmbodk, 1,2-—4A-1, 5% XK, 1,2-=4-1,6-&= 3k, 1,2-
AL TR, 1,281, 8wk, 1, 2-—8-2, 6- R AF,
Aot THAREF s EHFERTHE.
BELmHALF R A HAL I LI RAFINEARTFOE
AL EXAPELFALHFHERAMETAGAR. RERGHEE
TR R A IMERF AL THRIRSIE, RALTERET
AR5 64 22 55 Ak B T4k,
WMEFhirrE A hBI L LR AFINART HHH
BRI ITE LR R e R s AT AR . ke F
Bm kAR mEW, AP LFAolEXY 5-KY 6 AR T@
BREKLOIERS 5-KY 6 AFRT. MELFHARARS T 5
FRRBFIMGWRER. AEIREINETETAE—AA.
REAABETHARRT. BRHMELFRALRATHERAE SRS
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ARBRARERAK, H48 RERRE AL EL. #MEFE
Ze R P K5 BT TG AL RAR R N-2d. HE6
Fe S5 A3 b A s A3 o 8 AR AR T T ARk 3k BAG AR B8 N-
e, S-fHmH S, SR, REAERGHES LT A LA G
2, 3~ — A 1H- "% 5 [3, 4-b]Edk-2-3, 1,2,3,4-w&¥X 3 [b][1, 7]
Reg-2~-4, 1,2, 8, 4~w&KH[bI[1,6]Fw-2-%, 1,2,3,4-w 4
~9H~wkwe 5 [3, 4-b] vl <-2-4, 1, 2,3, 4-vy & -9H-wkeF 5[4, 3-b] 9]
wk—2-4, 2, 3-= &~ 1H-"&Jf (3, 4-bl"i%k—2-%&, 1H-2,3,4,5-wW 5
wf B 9F[3, 4-bl Wl =we—2-4, 1H~2, 3, 4, 5-v3 &°f & B 5f [4, 3-b] %%
~3-3, 1H-2, 3,4, 5-w & R B 5[4, 5-b]%l%k-2-3%, 5,6,7,8-9 &
(1, 7133k, 1,2,3,4-wA[2, 71&wHk, 2,3-—&[1,4] ~& &K
S F (2, 3-bIwke i, 2,3- =& [1,4] R L3R TH I (2, 3-bI=
B, 3,4-=Ga-20-1-8[4,6] R LXKL, 4,56, 7~ H 30k
3[4, 5-clwbee ik, 6, 7- =4[5, 8] R &L XKL, 1,2,3,4-F7[1,5]%
A, 1,2,3,4-w AL, el Ewit, 1,2,3,4-wa[1, 7] A i,
1,2,3,4-v3 &1, 81 &we ik, 1,2,3,4-wEA[2, 6] RAF, Lbai
THARF S GEBEFARRTHEE.

MES g A RIAL IR L F ARSIV ARTREA
AL R FRERRATERBNGOER. KREMAMRS LKA
TR KXW E R F RTINS MR, AREPHBETERIFS
A S AR T,

SR T TR -E, LR ey AR et AT
Pty Fh kO S aRAFE s, RAMGFRAOLEFR. 2-X T
AR WIE,

G FR B, AT FAPEEAY W
sk, REM KOS RAEGERERS. FHAGEFOE2-RT
HidhAn 2-R U H k.

Gt R F R AR, Fof 6 F e e N3 bW ATIE.
Pk 6 5 e LR B R 3 4. RN SRR LRAFET
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T T R FR-A-EA, AP RFEAPREY
WA, ke FRAGARBIREARS. RAMMEIRLGE
e PR, 2- (vkwh-3-1) 4 A ferdok-3- L L,

Ge R R EFRA-HHA-AA, AP FAaanit
¥ ik, AWML FHL O MBEHENRS. LT HEG EH
(L6 2- (e -3-L) T A 2 (vBak-3-2L) TR L.

RFRE " RBRFE-BE-KE, AP LFEAPmililp
WA, kSO RE A3y, UG LS RL ol
W -3k Ltk Ak k-3- IR L p JE,

Fe A R HO- SR E, Kb ekl a i, ke
AR OSMBRE. ek BiRESA - Mo LR,
REESEERALD QIELA TP 2-RR TR,

R EIRE-0-" 23 HO-®EE-0-4E, Ly dsy
R TR, KA ERARRA-O-ARA LKA RKIE REARGEL
T Ak -0-d B LA A F Atk A 2- 2K LA,

AL 7 A H-CO-RBA-CO- W, L el iiidfirik, 4k
RGBS A MBRL, RARYEBRLOIE TR, CLatk. FaLik,
- aaiik, TEAiEAatit.

?RARFE-CO-KH, Kb Fiewmd. KEAKRY
A et X PEbik e 1-F 2- K P L.

G FBIL T R4 R-CoO-KH, AR Emwrd, K
FOPER A G 3E AEE Ik Aot ek —2- L kR 3k L

B AR TSR0 H, P e A e AT B . R
FAROETRIE. CEX, eRfE FRAL. ETAEANERL

A -ERA-O-" 2R A -eRA-0-AH, XV RA

Eht K aT Arik, RERGRAX-EEA-0-AHaETFTHRAF
, PRAZEE, FTRA-EREE, FRE-ETALHTRE
gk
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A-0-H, AdeFAaiiid, RBheF

% &%
A OFEREPERKL,

SREAL LR FRA-0-AE, LFeFkEiimd. KL
Moy F A ats T akS 1-K 2- R 7 RK.

DA IR " AR A-S-AR, R bl k. RAESR
BAGEPHEE, ik, eRsk, FERELAERKL

G P IR FA-S-AA, EdeF ek Ri%%%
A OIERBELpEHKL.

FhEL TR FRA-S-AE, AT FREei k. Kk
M6 S ek TRk

CYN-" REBRAROIARKRAEL, EF YV Y AIHE
L. RAMGEDEGEREWN), FTEREA, CEAFEARE, ZFLA
K LR RK.

SR B LA T A EEA-0-CO-AR. RABORALAELG
PR Ao LRI B K.

GREBEXCZRFEA-O0-CO-LAH. REABAFALRE
QR AR R RAHKIE,

GRAKLBE " 2 RFRA-0-Co-AH. REAHGFRALE
A ANFFIRBE,

TYNCO-~ A AR K AN GELTEE, L Vi Vi
AL, RAGRR N KA TAE HNCO-) fo = F RA T EEE
(Me,NCO-) .

Y'YNSO~ ” A& 3 AKX ARG AAEE, LT YR VLA
P L. AR B ey R W A &8s K (NSO,-) 4o — W &, L 8 8L 3k
~ (Me:NSO,-).

Bk & 35 HO-S0,~ L 1.

SRS 7R HO-SO A -, Kbk KR L.
N0-S0,~ %tk -k W) 69 4 @46 0L W Ik, Bk 2 R A s gk v k.

AL BB IR » WA S0~ B, keI B Pk K

B

e
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BB R A-SO-AH. KA L PRI
IR G AR S,

Ak e & g o5 K-S0, .

S Ik BB R A5 KR -S0-LH.

WMELFA A, Bk KRR, ANE, HEFHER

FEBRIL " AR ERT FRIAFEFTAFELARTHR
KA. REBRKRAZARE, FHh, £FE. FRE FHE Fhk

AR FFRA, RxiRE. ExmEAREA, FRAL sk F
B, B, A Rk B -wsE-0- RALA-EERE-0-. Y'YNCO-
EIEIE-0-. YUN-BEA-0-. FIrE-EE-0-. HRA. HE,
WERABA, FRERK, FRAKKE, Bk mimsik, Fi
ik, Ry ilasm, ik weaek, SR essk LA es
k. bosidk. FEA. ¥k, FeEk. FREEE. Rk

wH . Jeardk. JemmA. Rk, FamEARE. FRAREFR
e FFRTRIA ORI R E AL BARE - YYN-
YYN-FE 38~ (YYN-Fe X)) K- YN L. VIN-g K-,
Y'Y’NCO-. Y'Y°NCO-%t—. Y'Y’NCONH-. Y'Y’NCO,~# Y'Y'NSO,~, H ¥ Y'
o Y mFWAA, REA REARA, AERE, A, HA-
BIK, YYN-Bdk, K, Fmil, Rk, ik, Xk
ek, SRR, RFABBRAREA YUN-R Y'VUN-B-0, 0 Y A
Y'Z—4 H-CO-, }I-CO-, FHE-CO-, ZHKL-CO-, mYF Y&
AN AA, Ak, FR, ARFRE YR EAARFXFSERKE
B, SRARARL# —F o EFTRMC), B (0=) Fosisk (S=).

b A 3% A4,

WA T R EME AKX SAERMS TR EE S, K
HOREGEFTAARAREGE T AN, £EEEALT,
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HRCH RGBS H, Pl —ARENEMNYTEANR LS BENE
BAnr, G aEERARTHEGEMNCY. KEHGERM
iy 048 LR LY, VEALHE. ke "2 L T EMS T AKNGE
M4y,

MH A RETLHELSBAR S K. MNEAER, SHAE
FHF, FEAETARMERARMX I REHHBX, CHEER. &
Fo ST B, WAERARHLCERKX I &Y, Pl bk i
KM AR. TH Lokl it 7 T am# 1 T, Higuchi #» V. Stella,
Pro—drugs as Novel Delivery Systems, 14 %, A.C.S. Symposium

Series, ¥A& Edward B. Roche %4 %% Bioreversible Carriers in

Drug Design, American Pharmaceutical Association and Pergamon
Press, 1987, X & Lk ASARFANIHLE.

MEYE T ABRIERA G H LA, ESEATRIAT
BYBRABRLEEFRFRYGRE, FAMLRREFRR L, RABRK
AAR B, EERIBTARPBEBLEERGREAOR L, Tk
BB EP R, FEFEEXRRPAGIAGRC G, LEB LA
3840556 A= 3719667 M EF HFE A kWA T4 ) 20 T A%
oy, XHE LKA ZERFANNSLAL ETHRPIELRLT. N
Green #= P. G.M. Wuts #§ Protective Groups in Organic Chemistry”
John Wiley and Sons, 1991. BB EVF AN A OESE L FTRAET
K. VPHEATE., wawdmi, RRFARKRGETERTE, 2,2,2-
ZRTE, RTA, AL ZRAKERLA (W FRATES).
WA FRERES, AABREABME, 038N N-ZWIK, 7T-m KL%
AL BEBE N-RIRBERE, C-ColRal (W, ZHAEARTRAEF)
BZEBRFTAY, mREAFAIHALAFAE, REEEALAEL 0HH K
BRI T ARG R L FRE, %%ﬁ%tﬁ%%?%%%&%%
MREABEIR A PERABATH, FCRABFRAFTRAE, Baitx
AR B TAEABRARFTEAS, RAABAEAARE A R TESE
RAETEE, RARAZERARE, L PRABLRLETRAE,

e
gimh
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e R A, LA ETRASF, SXEARKE, o 4- FR
kA BRTRES, ZRAKABARE, o PRARETRESE;

(5- (RBIH ) 2-8AR-1, 3~ AL AR XM -4- ) ik, = (5-RT
-2-8AR-1, 3R SRS R R4 ) RS, A& G-FE-2-a4K
-1, 3-1 Z R R AHA-R) A, e (G-FEA-2-AK-1,3-H A%
IRRH-4-9K) Wk F.

MR RX " ERAARNM O SR ETEE, EERTVETAT
By RAEBLEAERFPORE, FAMAKBEERR L, £E6&RT
BPARVPEARLAERFENRE, ERAEEFAZIREREXR
AR Bty FBFSAIFRPEHIRAR O, Fld, 20 T 1.
Greene A2 P. G. M. Wuts, Protective Groups in Organic Synthesis,
% 2 0%, John Wiley & Sons, New York (1991), iZL#kés & ik
FARLNHAE, ke ir AABRA, O FEE. Bk,
FOmA., A TEK. A-AARXATHRA. F-AAXAL LB,
ZRGEE, 4A-RTEA FTaA ARt s WEL,
BEIE F-BLRU 8 (acylisothiocyanate), /AT B, XWPELELSE, »L
AL, el WRARE, - ATAREREL. 2,2,2-Z A%
B, -2 PR VAERACAKREL, THAEABA. Haaitsik,
RTRFEKRBOC), 1, 1I-=PRARALEL FTALEIL(CBL). o
AEFERARI, 2 4R FRABLE.

MABT AP A AR A RGLAES H ke LR sy kL,
ML e M EHEmafEs. ARAGBERELREFESRT
A K (BOC),

AR R R AL B Xt e XA EEm
LG P AR, RAYNARREEIEEPEASITALAER
(CBZ).

AL AL T MR 3 7 48 m & 5 rh o fa s 8 X F 47 A B
SPAE 6 Lk B A R, ik 6) AL KA BRI L K.

AR L R AR RANLAEE S e e R A
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REGABERPR. AARIBFPARPABEE LA ERF LG AL,
HERBRE G AR ABBEARAR Rdoty, FRFSIHRYPIELEY
A KGR Edmty, Hdo, £ T.H. Greene # P. G. M. Wuts, Protective
Groups in Organic Synthesis, % 2 JR, John Wiley & Sons, New York
(1991), ZELIKSG AT AFARLFIELRE. AB G RERY LN
ZEFIER(Trt)., LEBERIILFE (Acn) F.

B REFA A ERALX SRR SR E e XA
REGREGPR, EERIBRTARYALBLEER T RGO RE,
FERY KGR AR BEARAAN &4oeh, JFAHF S ZIHFY AL
S ALRIR s, Bl e, 20, T.H. Greene #= P. G. M. Wuts, Protective
Groups in Organic Synthesis, # 2 ik, John Wiley & Sons, New York
(1991), ZEXKYAEERFALIIGLAE, RUGERARF RIS
T A, FR, wawhAF.

R T

AEPOKEGH T FFABEILHAXETIX T WL TE
Hildwdl Xa BT HEEMmERATAHERRRENEENF k.

AKX —F ke ibS B A X 1T EH, P RAFK. 4355
BRI, F4hk R ABKER,

AER AR —F aEEgeem AN THEH, L R AEZIRA
B ORI R L), Ry (R FARREL), R BReS (X
AR FE), AR (AR, HhlRe (X
ERAREIIL), AR (AR RN, R K e (3R
BB 2 350K, AR (R AR EIL), 4 Bi ey (3R
BRI A, ARG ORI BRI 38 ), ARk ag (2
%R, AR (R RIRR 5K, HRRKH (37
AR L), AERIRARH (IR R R IR JL), ey (E
R AIL), 4B (RFEARREHRL), HhRRG (2R
AR AR ), R (R EIRAREIL), fr K8 (%
AR A, ERIRAH CERRRERH L), 4 RAH
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(Ze 5 AR LR A), FRBRRY (FRHFARKREFRERL), #
TR A (LR IR R R ), HAEBBURA (i AR AR Je3n
WA), EFAESHAAE ERHRAGTEAFERE 2FE K
AR AR ErHA XEEAASSTH-FEE AT
SUPT & A it — 3 AR,

AEPF—F pEegieeP AR T e4, L RAERENK
6 (R EIL), AR H (L2 FRARAREL), AR (K
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)

N-[2-(3-pk k10" e —5-3%) LR 1-4-[2-(3- LA AR) -1, 1- =
A AR =3P B

N-[2- (3~ A1k -5-28) Ak ]-4-(2-=F &5-3, 4,5, 6~ A~
R - 4-8) R 0 BhRS

N-[2- (3= A - 1H-l o -5-0%) Sk ]-4- (- Rt —4- R AHK) -2 F
Ak e

N-[2- (3R -1H-7l5-A) AT 4-Q- P-4 8k -X
LW N

31



N-[2-(3-Bk k—1H-" =t -5-4) A 1-4-(1, 2, 3, 6-vg A wbve —4- ) -
W B B

N-[2- (3~ K- 1H-9l 9k —5-2) IR ] -4-vRoz - 4- K - X P BE A&
4-(2-F& 1, 1-= PR K -N-@-[3-k &k %-5- X1 LK) K PEb
M

N-(2-[3-BE vt -5- R H)4-6-[2-—FTRAEL AKX ]ubwg-3-
) -9 R

N-(2-[3-RBk w5~ K] ) —4-wbwe —4- 3L K F 8L i

N-(2-[83-Bk vl —5- K] L R) -4- (- KA VBRI K8 ) K 7 8 i
N-(2-[3-BR v -5-RTTR) -4-(4-FTRIL-FK)-F 7o
N-(2-[3-pk Al -5-K]1ZK) - (5-F R -9 %-2-38) - 7 BRI
N-(2-[3-pk gl —5- L] L) - (6- A - R FEw—2- 1) -V BLIk;
N-(2-[3 Bk Rml e —5-38]1 L 20) —4- (4 F A1 08) - 32 W B Bk
N-(2-[3-pkIEwml k-5 1 L 38) -4-E X 7 BLiK;

N=-(2-[3- kA wik-5- ) K -4- (T8 L) - KW Bui;

N-(2- 3-8RIk -5- K] T 38) -4~ (BB L) - X 7 8Lk
4-(3- R A -1- 8 AK) -N-[2- G- k- 1H-vgi =k -5-J%) L] K ¥ Bk
i

5-{4-[2- (3- Bk Ak -1H-vgl W —5-J8) ZHR KA TEE L |- X L) 2-AK
~2H-wtwE -1-3K) L& A+

A -5-{2-[4-(6-RAR-1,6 - — & - b -3- ) - Pk A k]
SESERAL

4k 2k 65 R K R AA-H A T Rl A
N=[2- (3B -1H-9l %k -5-38) Tk | -4- (kv —4-8) 3K W Bo s
N-[2-(3- Bk AR -1H-v vk —5-5) LA T-2- W -4- (6- R A -1, 6-— A~
e -3-JK) - 2K P B
N-(2-[3-pk v —5-J8 ] LK) -4-(6- W R A abee -3- 38 ) — K 7 sh s
N-(2-[3-Bk I w2k -5-JK ] ZAK) —4- (1-R—wboe -4-45) X 7 8Lk
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N-[2- (3-Bk L —1H-"| <t -5- &) &3 ]-4- (TH-wb & 5f (2, 3—d] %€ -6-
) -K VB A

N-[2- (3~ Bk - 1H-"3] "k —5- &) & 36 1-4- (AH-wb & JF [3, 2—c] whwe -2~
) - W BbiE;

N-[2- (3-8 -1 wlwk-5-4) ZA]-3-F~4-(6-84% - 1,6-~ &A%
BE-3-35) R VB

N-(2-[3-Bk A sk -5-K] LK) -4~ (6-AR-1, 6- =AW -3-4K)-F
T B B -

4- (3- &A1, -2 WA -F/ ) -N-[2- - -1H-% "k -5-3) &3k 1~
B

4- (2R & 7 K -whog —4- L) -N-[2- (3-Bk A~ 1H-3| " -5-3K) K ]-%
W B e

4-{4-[2- 3-BR A -1H- 5~ K) TR AKX FEE A - KA w28
%

N-[2- (B- A -1H-"-5-4) LA T4 Q- (N, N-ZF RILEFHK)-w
wE-4-4L) R P BB ;

N-[2- (3~ -1 -5-4&) R 1-4-(6- A1, 6- = f k-3~
IR KW B

N=-[2-(3-BR A -1H "9 -5-J8) L ]-4-(6-F @M% -3- KL)% F
B M

N-[2- B3-RE-1H "l -5-K) ZAT4-[1-C-=F &RHA-Z L) -6-%&
X1, 6= G,—mkwk-3- 2 ] P8I

N—[2- (3-AR A -1k -5- ) TR ]4-[1-BG-=FRA-AHHL)-6-F
Ri-1, 6- = A kg -3- K] -X VB

N-[2- (- A -1H-"-5-K) ZR]4-[2- Q- FRHE-THEREHK)-
vy —4-JK ]~ Bk

N-[2-(3-Bk A& -1H-vj| = -5-2k) L 1 4-[2- W AL —we —4- 4k ) -
ok

N-2-[3-pk Akl -5- K] HR)4-(-[2-=—FRIEZLI-6- A K

#

¥
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-1, 6- = AR -3-38) - X T B
N-[2— (3- Bk L~ 1H-"| -5 k) A ]-4- (6- AR -RR-3-X) X T
i
N-[2- (3-Jk B~ 1H-w] e -5-&) Z R 1-4-[2- (Bogk-4-F-T IR R K) -
wEer —4- 3K - F Bh
N-[2- (3~ Bk A~ 1H-%] -5~ 1) & ]-4-[2-(3- =P RA- " A KL -
wEek —4- 3K ) - OR 9 BRI

N-[2~(3- Bk -~ 1H-v| % —5-k) LA ]-4-[2-([2- = F RA-T R ]-
Ak v —4-R]-FEVBbE
o[ (4~ {4-[2- 3~ A -1H-"3 % -5-3) akﬁﬁ‘f’%%] ~F IR} -
—2-J8) -V R -RA)-TIRER;
N-[2-(3- BE % -1H- % % -5~ % ) & % 14-{2-[ F £
~(2(5),3(R),4®R),5(R),6- A E-TK)-RIE-FR-4-FK}-% T
AL A
N-[2-(3— Bk & -10- % % 5- %) & ¥k J4-{2-[ ¥ K%K
—(2(5),3(R),4(S),5@), 6- A FA-TK)-RA]-FR-4-L}-XT
Pk
N-[2- (3— Bk Jb IH-vlwe-5-4) Z R ]-4-[2- Q- h-1-APHA-Z A
AR - —4- 5] - KV B
N-[2-(3-BR K —1H-| 2t -5~ &) & A T-4-[2-(B-=k i -1-
) - -4 K] R T BRI
N-[2- (3 BERA-1H-%| % 5-£) LA T-4-2- [~ T A RKE-TI})-
k- Rk ) - -4k ) - R P BB
N-[2- (3-BE & - 1-jl g —5-k) R 14-[2- Q- =R A A RE-C
R e -4k R P Bu g
N-[2- (3- Bk K- tH-vgl Wk —5-J8) TR T-4-[2- (- = T AR R A~
k) e oE ~4- 3R] - 3KV LR
N-[2- (‘3 B b —IH-w] e —5- &) Ak 1-4-[2-(3-"Bok 4 & -A AR
L) - -4- KR P BA R

5

%
5
i
2

b
P

o
ad
N
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N-[2-(3-Bk A -1H-7l e —5-2) ZHhT4-[2-B-Z LA RE-AER
) —vEeE —4-35 |- R Bo kg

N-[2-(3-Bk & 11— g ~5- &) & 1-4-[2-(B-k R -1- A~ A LR
) —vEeg -4 3 - R BR

N-[2- (3-Bk - 1H-" s —~5-A) T ]-4- Q- {[2- (T AR -PE-RK)-
-9 k-8R ER-4-K) - X T B

N-[2- (3-pk & ~1H-%| g -5- &) LA T-4-[2-(5-=F KA - RILRHK) -
v —4- 35 |- K F B

N-[2- (3~ Rk A -1H-") ok -5- %) & A 1-4-[2-(5-"T ok —4- - XA R
) g -4 - K P B

N-[2- (3~ A -1H-% g -5-3) LA ]1-4-[2-G-%k="-1-F- KX &
) v -4- 3] R Y Bh

N-[2- (3~ Bk JL-1H-%| % —5- ) T -4-[2-(5-abod b~ 1-FE - AR &
QR 1 e WS & .

N-[2- (3-8 K -10-9|we-5-38) Z K ]-4- -8 AR -—F &% -5-3k) ~
7 Bk

N-[2- (3~Bk B - 1H-7 " -5-2) LA T-4-(1, 3- =W R -2- AR -~ 4~
wEv -5-3k) — K T Bb

WK 3,4 —H 8 4 {[2-G-BHE-1H-9 % -5-K)-T K ]-Bu i}
3-[@-VaKk-Tik)-sE],;

R -3, 4 =8 4 —{[2-3-BA-1N-9] = -5-35)-Z L |- s i)
3-[(2-"Dok-4-3k - &) -Bu k] ;

N-[2-(3-Bk K- 1H-91 % -5-L) LI 1-4-[2- (4-F vk —-1-35) —wg
43 ] -RK Y B

4-[(4-{4-[2- BBk A -1H-%%-5-2) TR RA PELIL ] F ) =t
~2-38) VAR AA] T &

N-[2-(3- A& -1H- )W -5-HK) Z 3 1-4-[2-(2,2, 2- = T LK) %
e —A- AL TR W BRRE

N-{2- (3-M k- 1H-"} 2k —5- k) T Ak ]-4-(2-wbog Be—1- oot -4-20) -
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T B R

N-[2- (3-BR k- 1H-%31 % ~5-8) L] -4-[2- (- F Rtk B -1- ) -
vy —4 -3k ] - ¥ BE R

N-[2- (3-ME A -TH-w o -5- ) Z R ]-4-[2 (RATEA P A -N-F L
A B —4- 30 T P BE R

N-[2- (3-BRIE-1H-9%| 2k —5-3L) LA T-4-[2-(6-ms k- 1-H-T A &
) v -4- R - X o

N-[2-(3-BR A -1H-9l < -5-4&) & A ]-4-[2-(6-k e -1-A-T L&
R) - -A- K - K F B

N-[2- (3-BF A -1H-w| % —5-) LA T-4-[2- 4R -1- A TR E L) -
S -4 35 ] -0 B

N-[2-(3-BK L~ 1H-%l et -5-48) ZHA]-4-[2-(4-— LA KA TR &
) —wer —4- R - VR

N-[2-(3-B A -1H-¥| s —5- 4 ) Z HE ]-4-[2- (6—- "% vk —4—
IR —wEed -4 K2R W B R

N-[2-(B-M A& -1H-9l " -5-3) &R 1-4-[2-6-—FRA TR &) -
R — 4K ] R W B

N-[2- - -1H--5-) ZHh1-4-[2-U-—FRAE TR EHL) -
Y ~4- 3K ] - O BRI

4=[2- (=3 [2:2; 1] B-2- 2R K)o ~4- 3L 1-N-[2- (3- Ak X —1H- |
T-5-35) TR ] K P B

N-[2-B-TA-1H-93l % -5-K) ZE]-4-{2-[(@-BR-TIH)-N-F 1
B -4- 3 ) - P Bh s

N=[2- (3- K A -1H-73 9 ~5- L) LR 14— (2 Hok—4- - 4K ) -
ROP BLEE

N-[2- (3-MIE-1H-w] vk ~5- L) LI ]-4-[2- Gram A P & &) 5w
—4-JK] -3 Y B

N-[2- O -1l 5-08) 2] -4-[2-[ (- P AX - A)-F R -&,
K] e —4- K ] - 3 sk e

>

%
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i
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N-[2-(8-BKR A -H-wg—5-4) LHE]4-[2-3-FHX-FRLER)—F
—4-35 -V B R

N-12-(3- MR A -1H-% k-5~ 2k ) R ]4-[(2- B A - R) -/ L - &
) v -4 3K 1R e

N-12-(3-BR K -1H-v] "k —5-38) L ]-4-2-vk -1~ L —vFog —4- L) -
¥ BL A

N~{2- (B-BR A -1H-%] % —5-K) ZET-4- (2~ (L H-WH-FH)-
—4- 3k ) - P BLE;

N-[2- (3-BK AR -1H-%3] 2k -5-2K) LR ]-4-[2-(4-F K —vkrez-1- 1) -
T —4- 3 13K W B |
N-[2-(3-BR A - 1H-%k-5-8) T 1-4-[2- @, 3-— k- B A A L) -
v —4~3K ] 3K Bk

N-[2- (3-BR A -1H-9l % -5-K) T A 1-4-[2-[(2, 3- = A-B L) -F
AR e -4k ) 3 7 B

N~[2- (B-B A -1H-" e -5-05) T AR ] -4-[2- ((s)-2- F RIL W Sh —ub ok
B 1-38) - ~4- 3K ] 3K 7 Bh A

N-[2-(B-BR R -1H-% e -5-8) S T4~ -k —1- e 4 L) -
Y

N-{2-(B-BR K -1H-9l %k -5-4&) X ]-4-[2-[2- (-8 A% vk e k21—
R~ TR o —4- k] - W Eb B

N=02- BB - TH-%1 R -5-20) 26 1-4-[2- B- P A -/ A R IL) %
4= ] R b

4=12- G IR - 1wl -5-08) 2k 1 -4-[2- - B A - TR AR -
~4- 3K~ 3K W B

N-L2- GmR K- 1H-vl e -5-28) Tk T-4-[2- (- TR K 2. §
—4-35 1R P AL R

N=[2- (BB A —1H-v % -5-48) L HhT-4-[2- (-8 P &
A RS S S 3

N-[2-(B- MK A -1 -5-4) T ]-4-[2- 6-= VR AT &,

F*‘S

s\%

;l

v

o
-

z—\%« Lﬂ
% i

e
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Ve WES W
Nm(s%%wﬁﬂmcsﬁja%]4M(2%%- -1-X-Z &
I vz -4- K ] - RO BRI

*[2—(3—}3*%*1H—"§I":r:—5~7i() LHEI-4-[2-Q-—FRALZRK) %
v —4- K |- 2K W Bhk
N-[2- (3—Bk - 1H-%] % —5-38) TR ] -4~ (1-Fmbow —2- L) - X F Bu i
2-(2- =P RKR G RIL) BR-4-K 8 [2- (BB -1H-%]%-5-38) T A& ]
i
2- (8- & A | A ) R -4-F 8 [2- (- A -1H- = -5-4%) T A ]
7
N-[2- (3-Bk L - 1H-9| "k -5-2) T ]-4-Q-AR-wbog -3-4) - K F 8k
i
4-[2- (T A A -7 ) —wbm -4- A ] -N-[2- B-Bk A -1H-] % -5-4)
AR ] -7 BRIk
ok SR -4~ 8 (4-[4-[2- (3-BRIA-1H-v " —5-L) LA A P A A |-
Je-]-whue-2- 3 AR - ALk
N-[2- (3~ R A -1H-l % -5-28) LA ]-4-[1-@-=F RERE)-6-R
-1, 6= AR -3- R ] K BuE;
4-(2-R8 &1, 1-=F R ZR) -N- - [3-BR Al -5-K] 30 X 7 Bk
Fe; Ao
N-(2-[3-BEJE vk —5-38] T 3K ) —4—vbeg —4- L K § Bh k.

BEHM, AXWOALAGAKRSABIBAOMAEY
84,
XIS TRERREANC 7k (PIFEASEME XK KT
WHA M), RBBAIHEF HHE.
AI R —AF @ i B EF ARG ok, Kk X ok £
FAGA W 0 Ak, XA R T i i ) e B AL AE T AT AR Bk i EAT IR A
R FITANTAG RGFRE L TR, LFLHPLENLET $H6K
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Fo it i ek (AXEE AL (a) Katrltzky, A.R. ; Rees,
C.W.; Scriven, E.F.V. Eds. € Z3%4F k4 11» (Comprehensive
Heterocyclic Chemistry I1), 2 &, 119, 607. Elsevier Science
1996 & F 65 5] A k. (b) Ketcha, D.M. «Z3rde 58 f» (Prog.
Heterocycl. Chem. )1997, 9, 97 & 3 &5 3] A LAK. (c) Hughes, D. L.
Org. Prep. Proced. Int. 1993, 25, 607).

AR L BE T AL AR NA R E T k. BERIRT A
XKHYFRTRAAARLCRALE, B 45 (ERKRZAT, #MFIK
T 0C) BFARAERALEGEEAL. 437k AGE LN G
3 THF & G, 3K 5T A Bk B, R A 5 3 A 5l 4= HMPA. TMEDA
H DABCO WM RAWH XL, AT LG REKRE T &4E
L6 TR/ R G A/ REF S E BN, Flert, B AR,
HKALKENLS Y. BATELESY. p-Fiaf B AW RP-Fi05
B ORA 1), £ERFTARE "”“"’Ih/ﬁi*f’i.ﬁﬁﬁ“/%hﬁ#}"fﬂ bk V| Al 4
My, FRBP R 6 Q' A -NRP', -OP', —C(0) (H & Atk), —C(0)-OP' &SP,
H 4P A é‘ii’f‘g&ﬂ)&iﬁfrﬁié{]ﬁ#ﬁu( AR FPE 6 8 AW Moyer, M. P. ;
Shiurba, J.F.:; Rapaport, H. (AP35 4EY (J. Org. Chem. ),
1986, 51, 5106].

1. NaH{ H
AN [ — N RN L1
N 2. n-Buli N // Q' F QL%R)

H 3 F b FikA
HAE 1

Jp 75 W, A2 MR, EARLBALT, BR-ERAEH
TG sk (QL"H, R P Qe ARLE, ML ARAE Y — Ak
ARG ). P EQLH, AF QALEZL, WM LAAHFE
F-Adm LG ERER) RENMGEEAFT AN FNESE. Hiom)
AR EHICANFALEOFFTEREE (He il J. Tsuji, ) (42K 7
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Ao 4 46 H » ( Palladium Reagents and Catalysts, J. Wiley
Publications), 1996, ¥X & Harrington, P.J. ; Hegedus, L.S. {Ff
MALF &Y (J. Org. Chem. ), 1984, 49, 2657), 45K &%k
KAk, WA AR T A A RS, R FRG A (=X
B§) &4e, FAL (2R o4, L U- (ZFEBIL) X 8/R
~ZEFEAARASER L, 2- N (ZEEBA) TR/ (TH) =&
She, AT, BEF AR ) 458 B H (Rossi, R.;
Carpita A. ; Bellina, F. Org. Prep. Proced. Int. 1995, 27, 127).
HAAB IR P T AE RS 20~ K% 25CTF T&4 R R &/ 47, &
&Y. THF. DME. DMSO. DMF. =Yk Z &tM: 4= HMPA.

Q1 1a
a't'ax m
B / L1a;kl_1b)
\\ A\ \\ A\
@N\ Pd{o) & Ni(0) Q1 1b 1] 5 454 Ay
Q1L1bxu

X" =H, Zn, Sn, B
AL 2

do LB IE GIN A Tl R A 4 T AR R AT AL R AT T R
(RA—FXEFF®), OfEmk B & B Z& & BB, 8
B, BT, R, RATEE. #sthk. . Eolfrst, Xibig
I AR A Ik P TR e AR AR SR F R (#lde A R Larock, C. L.
€A M4 K 4 (Comprehensive Organic Transformations) , VCH
Publishers 1989 #= Greene, T. W.; Wuts, P.G.M. {AMESRTH
# 47 X (Protective Groups in Organic Synthesis) , John Wiley
Publications 1991). 4 %1%, #ldeBi TRAME THEREMA (HFE
3) AL A pE et HERT, EEMe PR, DMF Xuer §
AW R BB R/ DMAP Foslde = TR R =7 RA LA T, 4%
A7 /1 NBS/Ph,P, NCS/Ph,P, I,/Ph,P/*k*, CBr./Ph.P & & F4ME
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IR (A X4%ELN Castro, B.R. Org. React. 1983, 29, 1).
FHMRIGHEKRY 20- K4 80CTHBETE & KAMHAELE N DMF, =
WL LB, DMPU R, B R . A AR & A E A KA de =
EM/KAE THE TPRAZRAMLTES /], 3-F - A=
AT Z ReGiE A TRz, £ AR 6K

HO

\ Rlll \ 1 R'"
L 1. p-TolSO,Cl/ # L
N . A\
N 2. NaN3 N f\li
H 3. PhaP / HyO H
Ed
BF3 / HSCH,CH,CH,SH
R"is H XCN

#AE 3

REHRSETAET RIS R ML (R 4) RN
M AACFAC B R A& S e (L A K Bl R340 %4k
5 80 Kk B 2 — A GEey R )AL B, (Bl e T A, (a)
Beletskaya, I; Pelter, A. €& {&» ( Tetrahedron) , 1997, 53,
4957 A P eg3l M Lak. (b) Brown, H.C.; Kramer, G.W.; Levy,
M.B. ; Midland, M.M., <(Z2HMEGA IS RY (Organic Synthesis
via Boranes) , Wiley Interscience, N.Y. 1973.), KRGS A ZH
TR KA (40 Swern XA BB ERALRMEGE (B LEZAEARR
Hudlicky, T. € A At 5 & & 4 ) ( Oxidations in Organic
Chemistry) , ACS Publications 1990), /& M 4 &5k F 3L B #)
W RAMEAARZCBRALEMAHEE N o P BE. THF. T A,
HMPA. oK CART A E LA XA B EN) F &R AL BT £ &
(Abdel-Magid, A.F.; Maryanoff, C.A. €« & ¥ M F # & &
( Reductions in Organic Synthesis) , ACS Symp. Ser., 641, p201,
ACS Publications 1996) . fEJREH LT, Ko T2 HR4E00
—3 g, XM R LRk,
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1o 1. (3 2R)2BH / H0,  NHRE™
RSN \
\N 2. Swern &7 N
H

H
3. NH,R® 7 NaBH, / AcOH

R® & K L E S

WAz 4

WA TIARREASG ] —HHEFTHZOEAEN L FR
X THF PEXEXFTRA A ABBRER PR ZOR,. —FREELE
MERRE, RABREAFTAKY 0C- K445 F. (Ao AR
Banthrope, (& & X1 F)» (The Chemistry of the Azido Group) ,
S. Patai % 4§, Wiley Interscience N.Y. 1971). MG BT
B, TERXBAEALT, EXAER - KY 140CTREH LAY
B R, AR RN VEE, stme T AR AR AL
FRAMGAK., LBEAESOHALTAMELS RN ERBEGFRR
B, € MG T A B &A1 e BRI R SR B (BB R B 32 48 8] A2 4 4 A iz 0 15
AR R, AR Pfister, J.R.: Wymann, W.E. ¢4 (Synthesis) ,
1983, 38). A —x W@, A& Tldd g alitil s aE0FAR
BB KL 5| A

Wl imAt 6, LTRBETHEGUEFIAR: ARXYGFER- X
% 67TCT, £ZEMA THF FRILESHMEMEALE LB (LA A
HLwlk i 5 R Ema Mg K BRAEY — A4 ERK) BEL
WA ARAAEET AT BAARLRITR .

1aa 1. LB L H(OYC- Bk
AN DR
N 2. H,y,0,/NaCH N

H H
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#] A Mitsunobu % #] (Mitsunobu. 0., {4 & Sythesis ), 1981,
1), MRS MAEHBRN N- RIRAROBEERA N, TRITIARE
Fie 3 4 (o b T PR G B0 M 38 3 A 05 A o LBE P R B AL SR ST VA AL
MEGE). F—F @, EREABETARSARL (REFE) £
B e BALH G T BRG] 44 B R g 5]

Bohrd AT ddk (BN ATRALEET %) BREAN
M NF kMY, FRX-HAUAEELEHORELEXYRGTE
MR ET, AEMNWR Pk, DMNF. — VX BB X DMPU T T
XK EER: Pl PR, XV RE. F8&/DMF. TBTU.
DCC. DICC/HOBT. CDI. BOP., EEDQ # PyBroP (A (%Z# £ W (a)
Blackburn, C.: Kates, S.A. Methods Enzymol. 1997, 289, 175. (b)
Bodanszky, M.; Trost, B.M. Principles of Peptide Synthesis %
ZJ&, Springer Verlag, N.Y. 1993), Z R Bl ¥ £t = LB
IR @I e Ae/ R DMAP T 4T, RGBSt T i it A B 3 4 69 |
A S R AR A, A AR MABRLYR, e BRBRAL
MERB O AEMME EBRBRIS. N TEELGENEGERANA
£ B4 (Lidgren, B.0. ; Hilsson, T. Acta. Chem. Scand, 1973, 58,
238). A —7 @, fLHEM4e THF/ KXW T B/ KT A vd {8 Fe ik &
ST AL AAE R TAARE. FRETUATHALAE
PR AP A T ok K AN B 65 B 3R AT

Ao, Z 0k, —FAaALEXRARNAGEET, EEH
o S P, ke, DMF B (e LERF0E) FREMELRL TR
W ERBRALL, ThEMBTIIASEBEERE]X. OB LR
AT vl Liskamp #% i% (Moree, W.J.: Van der Marel, G.A.;
Liskamp, R.J. J.Org.Chem. 1995, 60, 1995) {1l 4% #i4X, Z B B8 9%
B, B GB35 5T vL il it 42 75 A 4o DMF. DMPU. HMPA #, DMSO ¥ /3
B G BN e 1 & AR BT R &

it SACEAR CEE TR, BoMESRA R RGERE (PX
AR BT, R VAR R P AR R ) WAL IEALEE, Tl A4 P 7]
NFRLEEE A, B —F @, BT R T AR, R,
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AR A PRI R T IR S B B T A (de 3K, DMF.
DMPU. HMPA & DMSO) T AHER EFIA, E—%HFAT, AR HEE
g —BRACH Fo M BF A Z T ARG HELET THEMN (e THF) $H&,

AXAEZRIMKTERT, ERAFK. AGXEFT A 40 -
A XPEZ XA B RER, TRAIALRFBEEREL,

B (A A GAE R LCAIAT AL FE 1 EX Comprehensive
Organic Chemistry Vol 1) ,799 1, Ed. Barton, D.; 0llis, W.D.,
Pergamon Press, 1979) #4 & Tl WM& folti i R, BB E KT
i Fo BAST £ Py Fo Bide AALAR . AALATAEZEH 40 DMF. DMSO. THF. DMPU
H HMPA R, % —o @, S8 IEE T A0 F A4 T AR R AU
AR, SFREXP-FiaRfE SEHAL. ARAOF 7k
4 18] 44 5 X A BE 55 B 4L 3K 4 Lawesson K (A £ 4 # £ W Cava,
M.P.; Levinson, M. 1. {vwyd@{k» (1985), 41 (22), 5061-87) R &
ERAER, BEAMEAAYERN S TEHEREEL (ZR
S it A A & L 7] K Sl de ATBN A4 T 3047 ).

AL AN C-3EIANFO AL (AR 6) T THF X EA:
AALEERRSGTERT, AELAKMNsm A /OMF £ C-3 24T T
Br4l, K J5 3 % Ganbao #» Palomo %) 7% % (Ganbao, 1. ; Palomo, C. Syn.
Commun. 1983, 13, 219. F X & 7% k¥ NK 7k £ N Wang, E-C. ; Lin,
G-J, (v kii{Z» 1998, 39, 4047 A FE F 653 M Lak), FEHEALA
Jo W RGBT R RBREAET, EEMN T ERZFE T
AN LR EREEAAMEGE. RABAKY 80T - K4 150TC
Ty X XA, BARKAERMEGH., EXBAABEALT, L&
WAL 454 38 A B 4k BT AL AL A fa g B AR AL

1) POCIy/DMF CN
2 4 2) NH,OH(HC) (1 eq) / TsOH / MgSO4 RESPN S
N
N R G b

4

WA 6

a4



E& C-3MATNIARETALGRFLCAE Loy sefr Atz
WRZEHAT, CRETHALEGERRE G,

AKX R — RS EFTEEREFESRESNRT R, X%
w4 Sy &g AR T vAE T $ M ik (Bl R, Katritzky, A. R. ; Rees,
C.W.; Scriven, E.F.V.Eds. € #3435 kK4 11» ( Comprehensive
Heterocyclic Chemistry 11, 5% =%, 607 W, Elsevier Science 1996
BEFAHIMK), HHNERTALXRGFTELRBE T+, A& H
KB BoF, AR s Nall 448 F 2% #] 4= DMF. THF. TBTU. DMSO
& HMPA W J - TR — LRI ARG AT BBy, HF M § Br it
TIRAG, M A AR B 6 i - K R (B 4w & L Titus, R.L.; Choi,
M. ; Hutt, M. P. (Zesrtb s E» (J. Heterocycl. Chem. ) 1967, 4,
651, #= Clark, P.D.; Kirk, A.; Yee, J.G. K. CAHAMALFRED (].
Org. Chem. ) 1995, 60, 1936). X —&# T A L LI AfeFfE1L
wlwk RGP A AR kAT, X Eer R C-3 ARSI
Tl EEMN LB A TARER LT, RELKRY T0C-K
% 90C T /&£ DMF A ] L4 fosefitb il (kv (ZK8%) 42 (0) )
F P 3-8 K SR H AL A -k -AT A 4.

Br Q! Q!

1 v 1 CN
1. Bry/ ACOH
oy - @@ 2 B SS
S s

2. Zn(CN), / Pd(o)
G‘L .2

CuCN

AR T

AR AT, B AR A R AR 5 W A R IR 2
A AR E T AT A AR S RN &S 4 Yananaka 7 % (Sakamoto,
K. ; Nagano, T.; Kondo, Y. ; Yamanaka, H. {4 &) Synthesis, 1990,
215). f£iX—7 %k, ﬁ“%ﬁi%ﬁ%ﬁﬁ‘]%ﬂ’}\ R R B I B/
B BIRARIE G AR AT IR AOR ( F4RL) AR R (42 8), EA
AR MGG E B RMNOIE R+ B (W LB ) AR (e LEBEM. B4R,

45



Z LR ), BER R G MR (BB AR ) B (Zesk
BRAS. "Bk, —VhEHwrE). ATHFEHNETERNGIEK. FEE
LERZATR, FEHANBEIRAERINTER. AHHETR
W1 h5 IR B 6y m R, T 3 B8 Scotti #2 Frazza ¥ 7 i3 47 (Scotti, F. ;
Frazza, E.J. ¢(AMALFLEY J. Org. Chem., 1964, 29, 1800).

Q1 1 01 1
X
ﬁ(% AR Eﬁi y

w=0, S5 NR - CN
g
Q1 1 CN Q1 1 <
Pd(o) / #, ‘\\ CN
S e

AL B
AL —F BRI F ERABEAA (FEILEFIK) - KK
W9 25 T 3 e 25 W e B 69 400 54 AR, /9 vl R / SR ST/ RSk AL A
P, LV E KRB EHIANS T RAEXATEAL -9 R AT
W44, £ PAd(0) X Ni(QO) AL T X LABME (ARA2Z9) & HHURey (2
FRERFER) AR ZATHHERE (£2FARFR) FRAAREEL
P Cw B AH. M. 85 E48) #&.

P 2, Ni 1
AI’1\ . Arz\ d (o) & Ni (0) Ar—aAr?
X M

X =Br 1, 0,5k M=2n B Mg, Sn
Art e A AE HERARAF A LT

WAL 9

o5 Ik o Je 57 IR AR 6 Ze SRAL S 38 T AT AL BN R M . 68X
MBEFOZ AT ELEEHHANFET LR T S o0 (H i L (a)
Katritzky, A.R.; Rees, C.W.: Scriven, E.F.V. Eds. € f3rib5 K4
Comprehensive Heterocyclic Chemistry ll, Elsevier Science 1996).

ARBTG5 — ek S, iR/ A8/ 3K 0t vk v A 4 AR AR,
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MFAARBK., — RN RAGFARRACHELE -FHERT. &
BT (o —BE R BB R 5 A Sookrd JBAREY 1, 1-= P ISR 4.
iR AE 10 B R, KR ATAN 2- (4-=kwgp~-2- K -XK) -2-F
A - ARPEXR2- (4-38-FK) -2-9%- ﬁ&?%%%

"o = 1 \O HNS'S2 1 B 1 0 =
(J = MeD) HyO*
| P O '{%ﬁ‘f‘] i Pz o
1 LAH i I: —0N2J1
I?.Swern Kl "=H,
3. Wiltig
/N 1. MeLi / LHMDS LR A 4R 6 ( )
0 RS ARG TMSCI J3NH2
|
o
CoMe 2 1€980 HNBS
N\ NS
1. HNJLP Rqu(cal)lNa!Q;
O 2. NHBH4
1. BOC,0 (J2 = H)
HOH@X¥ 2. TBOMSCI / DMAP '\\;
P
3. Ru(‘,!g(cat) { MalQy
NJJE
TBSO  NJ'BOC N\ NJ:"
P A RAL
o
Br o 1. DIBALH Bre_ 1050, INMO
] ‘V&h
= 2. Swern \(/
2. DMP / BPTS
CO:Me 3 wittig =
3. wk wh/BuLisk f5ZnCh O
It & (Phapyapd
. 4. RuCh(cat) / NalO
#A10 uekeat 7 a0
ék%imaﬁ%iﬁT ExTEA-_BELAEEETRHY
%@kﬂzf(%whﬁ2 -kE) -2-FHh-mBmTE, Ltn

¥ AR B 3 ﬂ%Tmﬁf,i&%F%?&%EW%%oﬁﬂ*
MR AR (d@FAhRe-78C) TH 1 HEBRAN, % Ma- .

AEE (KD B50C - K4 180°C ) T AW B A 39 AL &4 43 5 ofnd
Gy, BB L A R R AL RMAALR iR R m iR A
JOBE, ¥ RINBEAR I A6 BOC T A M B3 69 TBS M /5, 3T 14
ﬂ% ok vh KGR R B AT A Y. ARG T LA R R 4
FARBERLE, EEAHN TUE PAAABERR 2- (4-v%wh-2- )%
SRIK) -2- VIR - ABTVE, BAAACHTEAOET RME R, T
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P47 Wittig & Horner—Emmons ¥R B, M@ TR GEW L EH R
17k (A K %Z# KR Cadogan, J.I.G. CAMA IR T A AR A
Organophosphorus Reagents in Organic Synthesis, Academic Press,
1979). A J R=0me 9 HTF, AR Z TR M & 8K AR AR AL 0G
B, R A al i LR, BARBEREFEA XA ML THF
PR T — 45, MG LA RAE kb 8 M T5 %
KEREHEGANERA. 55, TBCTEZATRTM ZFTEAEA
A3 2- (4-8-KK) ~2-VH - HBEYFE, %5 Swern &
A 8%, B mabAT Wittig RE, Mmifs — s kiH B, &t
TR, BEEME BREPRAFALESE, M itdtekwhinatth
W, BARET #5525 ATREHKAERE.

ATHRAEFFEDEEMEFHE, GEBEATIAMERME
WA, TERHEAETALSRERELCALIGREGLEAR
A MEAER. R 1L LHTSRESEIMNERGK R ZH. KA
B3t g Migata 7 35 (Kosugi, M: Negishi, Y. ; Kameyama, M. ; Migata,
T.; Bull. Chem. Soc. Jpn., 1985, 58, 3383; Agnelli, F.,
Slikowski, G.A. {9 &4k 2% Tetrahedron Letts)1998, 39, 8807)
g wlkt TR R L, RETOCTEZE TR T™MS =T
BB B A O R R AEE, A VARALH MG, EFNER
M TMS =R TVEBREAET, ER TR TR ZD R L oG ER R,
A RIA BB - A XA (KA L4 AR Okano, K. ; Morimoto, T. ;
Sekiva, M. J. Chem. Soc., Chem. Commun., 1984, 883 #= Colvin,
E.W. ; McGarry, D.G. ; Nugent, M. J. w94k Tetrahedron, 1988, 44,
4157) . HKJG BhAL R4 3] & AP b UK B 2R,

CN CN
Be MeO Ry
S A 1. (CFgCO)ZO ] EgN l N
i =5 2. (BU3S")CHZCOZME / © =N
H PdCI{(o-tolyl)3P)2 )F CFs3
cat ZnBr; O

1. TMSOTE/ EtsN
2. TMSOTf/
R'OCHR'N(SiMes),
3. MeOH

R' = Me H TMS
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COZMG CN

H CO,Me CN 1. RCO,H / DIEA/ TBTU
R N - HQN
hil A\ T A
O Rﬂ N
b h
R" A AR A
WAL 11

C-3 3L AP REG R B TTLEM $ Mg 5 sk dt 7 (Fle R
Judkins, B.D. ; Allen, D.G. ; Cock, T.A. ; Evans, B.; Sardharwala,
T.E. {4 i&4Z» Syn. Comm. 1996, 26, 4351 A J P &§7] A Lak),
EXAFETFERGERET, ABE ML TENRCE YA HCL £ H R
2 12) AL RBEFRK, BEIRETAIAZN L PEXLEYT
GRAREB LT LA, F—F @, 5 AALREEN ek
PR R, HERARALHN P EREEMN AR TRTFTESR
s E T RAHGHEREE, A EENLTEY TXAXET
TR EETMAK CBELEX—F4, AmiTE REMHK.

HN  OH

2 1 NH
HaNOH / Na,CO; e {
X

AC,0 1 ACOH I Wy / P

,Lz-._ ,L1 s 2 1 NHZ
R "TQ | S HCI/ MeOH &S5 LSRN
Sy NH; / MeOH b
% X
H.S Py B G

Mel i &5 NH4OAC BOC,0 / DMAP

NHR® BOC
2 ~N

O\
I
>< ;\ )

#AE 12
AT T N B AR L6 N-FIRRR, dE A AR b A
F XM A/ G/ LARFRALIE A N-0 48, T &Rk, = T4k
6y 3L S AR AL, TR B A R A R RAR Y R PR AT AR (RS
AP 8 4% 3 L) Portective Groups in Organic Synthesis, T.W.
Greene #¢ P.G.M. Wuts: John Wiley Publications 1991). ##5li&
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SHAMHITEDARTREA- A TER. EXAXRGTERET, &
e DMAP/ Z L — R R A LS A THAEZEGSRE BB K
TERIRETAFNGE -4, RERAGRTAEMN S L34 i
Pk KA AR 6 Sk il AR P, X3k BOC ATA WM 2 M T lilid £ =
FPE P A TFA & X H AR GEF A HCL 45 7K.

AEBBAARREREBRELX OV HREZTHFHAEL, #
W LA FAMAE (W EXRZTFH) o7 (= REXSHAE), JUMT
FHAOEMX R X LA ALAGALARSY. X 1 0GE—
JUAT St Mgtk e AR SEM AR R B NG RESWHEREBEEA.

Wil AR RGeS (FEERE AP ELEHER) RBNR
CAH RSP 5B X FHEK, G ASH AR ES S
A L A T B RE B 6 g RS AR 9 R R &-e 4.

AE PGB AFBERIBRGBAXAETHREGH LA, A
HREB XY LELALREERZA.

LR B ACE-WABAEJ A BRAREE, T AT R R Ak, 3 F B A
BRmm S AT RBR; £k, ERAEBXAK LMY
THERBBEHREX. RERA TH&EEMRIGBEREOIEX L, Y
CMEHRERESGHEERTHAE, L AAXILRSHETLE
EMRMETHELZALEY, BB THIAERRARERIH
B A Xa BTSN AR. RRLENMEBREASBHGTH A
M, AR ES TRHEANBRG XA RE, FEEREEE
HKERXGHEL TR Y, Pl AT THEASEL TG nHBRE
BP A B BT R ENETE ML A AR LR e
o, AKX EAGTHMEATA A THNEGL: LI,
. B A RILBIR ARAANE L. ATHR. L&, B.L6 R,
BB, PR, BB, k. N-TPESE. ROARAHE.
ERBF. MRaEm R eETH: Ansteig it
Bk, B, s, Ami, fASRE, &g, R,
Leedk, momi, momd, E8¥E, KbhamHd, and, gas
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¥, goh&E, LARYE RYE-W-p-BRA-RATERE, L,
Ve, ALkSBl, —-NVRTRABGRE, THRE, L
i, Famd, sS-FEsaN, rOAIAGREFERRE,

MR KR 5 —4AE, KA UALA s R g AR KA
S ENHERESGENBRR NN, Hlde, KZXPLE Y B
RETTHE: HHERETLSAEIRGKIK -FERAELE
EREMNY, BIAANMPRERS G LS, AHRHEEREBRLAA
WAEMTRE, EEEBTIAAES B LR ST BAREEREEH
L= |
AEPSHGB MR ETUEAI RN ST O ERE. 4
do, W AR KB AAKERRBAE R LG b LB e R R
£ B A K FHRA Y.

LR K A A WA b ) B B, T A AR A A A 2k ST LA A
g S LR ATARGERG X, B, AERPEAEYXAKK
EAn G TN 8 5 AR E K. Ao TS R 2k 69 B AR i 0,35 3K ok,
FpheilEnaBEeamERTHAL, LHEARIEEGMEF
ARG EHANFTTHIIARRLEN, KafaE-F64ERFREH
EHBRBREAAGS Xa BT HAAHMAAR., ARAWELEA, albl
R Fhiem L 2GR EAGTHRAEAFTEE T M0 HE: A,
ARALE, ARALAY, AR, ARk, AAdiE, ARALE,
ARAE, A, Lok, N-TA-HidEE BAR HAR LR,
Mgk, NN-ZFRL ok, REESTFH, —C8Kk, 4R, N-F
RAETE, —Ck, %%k, Z(BPR)-RILEPKR, KALwTESE.

M AR AREN PRAEAZLEEN ALY, L8RS, B8
HEREMOR B HEAEH S HEBEB O RPN WEF, HBK
AL E G2 EE., FRAKBEMTARARRETUAZKEH
HE M ey stbt, EoF R ME N KA o PEEX LR, e |,
MG & B dovd Boknl, RE W LBLE., XERFBF LTS T I,
19 do R % T8 AL T AL w3 F R AT
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AZ RSO BEETABRTERERANEN FEBRL HE 8%
HRG AL NS HERANGF. EEGKREENQIERARRE B
WE X LA, Mlow ik, B, AP aFEORSY. R4
B 3o K &

KERALHTRAEARXER Ok L FA, Hlp, @A
B Ao 3k B2 A0 PR, AR 4 AR e R R AR B OR AR AR LA 4.

ST M wik s i, I FLEImERELKEL
NGBy HRMEERRT ((QEEFFRFFERBREERRTERN)
%% TP ARALH PR R (R LFRR) AR - FERRA

FTHIEGESGETFAHENY. FEMERAFREF S THELH,
Mﬁmﬁf\%é%ﬁﬁm%%»

AEHE — bW RREBRBEZESKGBEBERARERE W
Whg. 2%, AR FHT AL REFAGRALANES e/ 23
A RIS A A IRARIE A R ﬁi%ﬁi%%A%%&
oy R RAe e R IR

A g R ERASHI, AR Me R R T it sth
Z AW, Al B ARBRARAARL R R, FAAESL RS,
G 54 A ) B RS R R A MR 6 £ b AT S,

A b B e R G R B A BRI S ik (e 5 52564
TRE GG X ECNABGAFEFAFTE) IAKAFT kT

A KW ah T A ke @ KK AR &6 ek s 3k — F B
WY, ARt R IR T k.,

(R o P

B A B Sk, PTA AR R R AR, PR A —F 4k
i ABEERN, B F4 A% A Aldrich Chemical Company 5 £ 7K
ERMAERARAAHELRTHET. EHEEEL Merck #K
(230-400 B) k47, AR ZHEMNRESH B, K48 HPLC £ M
Dynamax C-18 (60A) H#AT, AKX/ THBHER (L EZH 0.1% v/v
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ZRLEGEMY ) L, UV &R (A=220, 254, 294nM) H NMR *.&
£ 300MHz SR FE Tt &, HAFKETHRREN. KFLEBEMA T ‘f’ﬁi
FEbu o 3R 90 £ 6=0. 00 ¥A ppm A=, NMR ;tﬁg—é’s#‘* ER TR E
AEE: s=P¥, d=EH%, (==&, ¢=wE%, =% F%, b:’ﬁi
e, WMATFHRAFF ) A7, R Hz AR E.

S la
N—(2-[3-Rk R —5-w k] ZK) 4o —3- KA X P B Ik

] N-Q-[3-R&-5-w X)) -4k -3- K X VB (%
g2 B 1a) f£ 98 (10mL) #54 R& (0C) ¥l HCL &% 7 54F, RE%
HE Y, FTREHTE, REWEZKAAFRE ML RE, BEM
AN 15mL 7N NH, P8k, ARG, HFRARAUFLE LY Es.
S (3:1 CH,CL:: 7N NH./MeOH) X G4, #3084, #—F AR

A1 HPLC #h4Y., #F 0.298g @ & B4R 4748 1444, m.p. 55-58T.

'H NMR (CD,0ODY: 83.09(2H,1,J=7 Hz),3.71 (2H,t, 1 =7
Hz), 7.26 (1H,d, ] =8 Hz}, 7.49 (11, d, } =8 Hz}, 7.80 {1H, s}, 7.87(2H, d,J =8 Hz), 7.97 (2H, d, } = §
11z), 8.00 (1H, m), 8.09 (1H, s), 8.69 (1H, d, ] = 8 Hz), 8.80 (1H, br, m), 9.14 (1H, br, 5).

MS (&-F"% %) w/z 384 (M+H)'.

TCFE M CosHaNsOw (C,HFS0,) s (H,0) 5
A C, 48.7; H, 4.4: N, 10.5.
4. C, 48.5; H, 3.9; N, 10.3.

TS R M Ao T de Bl La FEEARANE 65 k&, RAF P
LR RN

9234 1b

N-C-[3- B —5-ml L] ZK) -4~ (o -5-00) R T abe) . M A
F FHH b ¢ 54,
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m.p. 97-100°C; '"H NMR (CD,0D): §3.09(2H,t,J =7 Hz),3.71 (2H,1,1 =7 Hz), 7.26 (1H, d.
J=8Hz), 749 (1H, d, ] =8 Hz), 7.79 (1H, s), 7.82 (2H, d, ) = 8 Hz), 7.94 (2H, d, J = 8 Hz), 8.08 (1H, 5},
9.23 (3H, br).

MS (B F"%%) m/z 385 (M+H)".

S50 1c

5—(ubrw—2-3L) —Ewp—2-FK . 2-(3-BkA 5w ) AR E. A
BHELHEAB 1c 79,

m.p. 198-200°C; '"H NMR (CD,0D): 83.07(2H,tJ = 7 Hz),3.66 (2}[, LI=7

Hz), 7.25(1H, d, ] = 8 Hz), 7.33 (1H, m), 7.48 (1H, d, ] = 8 Hz), 7.63 (1H, m), 7.66 (1H, m), 7.78 (1H, s),
7.83 (1H, m), 7.87 (1H, m), 8.07 (1H, s), 8.52 (IH, d, ] = 5 Hz).

MS (& -F*%E) m/z 390 (M+H)".

T F DM CoHisN;0S e (C,HF,0) 0 (H,0) 0 5:
HHAL: C, 47.9: H, 3.5: N, 11.2.
FR{E: C, 48.1; H, 3.4; N, 11.0.

g2 %4 1d
N=(2 [3 AR vl -5- 2L ] LK) -6-"Bdk—4-kommee. WAL FE T
A 1d 8 FE.

m.p. 130-132°C; '"HNMR (D.O): 5 2.88 (2H,t, J =6 Hz), 3.50 (?H, t, ] =6 Hz), 3.56 (2H, 1, J
=4 Hz),3.73 (2H, t, ] =4 Hz), 7.07-7.12 (2H, m), 7.37 (1H, d, J = 8 Hz), 7.55 (1H, 5), 7.88-7.96 (2H, m),

8.00 (1H, s).

MS (& "% %) mo/z 393 (M+H)'.

FLE DT CollaaNeOye (CHF0) po (H,0)
i34 C, 45.1; U, 4.7; N, 12.6.
FRME: C, 44.9; H, 4.2; N, 12.4.

A le
4= (520 {3-AR A v k-5-K) ZIH AR PRI ] wbeg-2-

e

) 13



B GBS, AR R A L3N] 24b 4 4

m.p. 85-87°C. 'H NMR (CD,0OD): 3 1.28 3H, 1, ] =7 Hz),
3.05 (2H, 1, § = 7 Hz), 3.55-3.73 (10H, m), 4.16 (2H, g, J = T H2), 697 (11, ¢, 1 =9 Hz), 7.23 (1H,d,1=8
Hz), 7.47 (1H, d, J = 8 Hz), 7.76 (IH, 5), 8.06 (1H, d, J = 9 Hz), 8.80 (1H, 5), 8.50 (1H, d, J = 2 Hz).

MS (BE-F"R%) n/z 464 (M+H) .

TG A& A CoulloN;05 (C.HF;0) 2 (H20) 4.5
R C, 43.5; 0, 5.2; N, 12.7.
SR C, 43.5; H, 4.4; N, 12.6.

LA 1f

N-(2-[3-B Al -5-R]ZK)-6-=keb—1- X mELE. FRLE L
#) 1f &5 754,

m.p. 94-97°C. '"H NMR (CD,0OD): 8 3.09 (ZH,t, J =7 Hz),3.72 (2H, m), 7.26 (I1H, d, ] = 9 Hz),
7.49 (1H, d, J = 9 Hz), 7.71 (1H, s, br), 7.79 (1H, 5), 7.99 (1H, d, J = 9 Hz), 8.09 (1H, 5), 8.37 (1H, s, br),
8.43(1H,d, J =9 Hz), 895 (1H, s), 9.66 (1H, s, br). MS(FAB)} m/z 374 (M+H)".
?t’t%: {‘;J\#ﬁ’ CooH1gN;QOw (CzHF30) 2® (Hzo) 24
wHH4E:  C, 45.2; H, 3.9; N, 15.4.
4. C, 45.2; H, 3.5; N, 15.3.

et 1g

N-(2- 3Bk —5-3L] ) -4—sknd -1 - K W ELH:
1 AHE B 1g 5750,

m.p. 191-194°C. 'H NMR (CD,0D): & 3.09 (2H, m), 3.71
(2H, m), 726 (1H, 4,1 = 8 Hz), 7.48 (1H, d, J = 8Hz), 7.73 (1H, 5, br), 7.77-7.86 (3H, m), 8.01-8.16 (41, m),
9.38 (1H, s, br).

7
A4 C, 43.9; H, 4.7; N, 12.8.
g-@4f: C, 43.6; H, 4.0; N, 13.1.
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F#4) 1h
N-(2-[3-Bk K vl wk—5-8] 2. &) —4— (3H—kmb—4- L) 3 F 8 e
M AH 554 1h 65 4.

m.p. 52-54°C. 'H NMR (D,0): &2.89 (2H, m), 3.52 (2H, m),
7.13 (1H, d, } = 8 Hz), 7.39 (1H, d, 1 = 8 Hz), 7.49-7.57 (SH, m), 7.65 (1H, 5), 7.90 (1, 5), .62 (1H, s).

MS (& F &) m/z 373 (M+H)".

A 11 |
N—(2-[3-BK 2k vl W ~5- 8] T J5)4- (1,2, 4) vk — v —5- 3 3 99 &% e
B L] L1654,

m.p. 222-224°C. '"H NMR (DMSO-d,): 8 2.99 (2H, t, } =7 Hz), 3.60 (2H, m), 7.20-
(1H, d, ] = 8 Hz), 7.50 (1H, d, J = 8 Hz), 7.74 (1H, s), 8.01 (2H, d, ] = 8 Hz), 8.16 (2H, d, J = 8Hz), 8.20 (1H,
d, ¥ =3 Hz), 9.03 (1H, s).
MS (B T*%%) n/z 391 (MHI) .
TLHE T CaoH 1sNs0SeC,HEF 00 (H20) 1 5 -
WHAME: C, 49.7; H, 4.2; N, 15.8.
g4 C, 49.9:; I, 4.0; N, 15.7.

FHA 1]
N-[2-(3- Bk A -1H-%1 % -5-K)- LA ]4- Q-8 A VR IL-1-FH-7
- PEeh. MAE L 15 HEY.

"H NMR ( CD,0D) d 1.56 (s, 6H), 3.06 (t, ] = 7Hz, 2H), 3.67 (1, J =
THz, 2H), 7.22 (d, ] = 8Hz, 1H), 7.48 (m, 3H), 7.76 (m, 3H), 8.07 (s, 1H), 8.28 (bs, 1H), 8.6 (bs, 1H).

MS (& T"%%) m/z 392 (M+H).

BB M CoollsN50y0 (C,HF,0) ye (H,0) -
itH4h: C, 52.8: H, 5.4; N, 13.3.
Fa4h: C, 52.8; H, 5.3; N, 13.2.
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A 1k

N-[2- -k -1H-7 %k-5-38) -2 H1-4- (- [N-C-FRA L H) I-R
EFEmA-1-FR-TRE-F A oM. HASE KHEH] 1k 6574,

'H NMR ( CD,0D)d 1.54 (s, 6H),3.05 (1, J =

7Hz, 2H), 3.28 (s, 3H), 3.34 (in, 2H), 3.40 (1, 2H), 3.67 (1, ] = 7THz, 2H), 7.22 (dd, J =7, 1Hz, 1H), 7.44 (m,
3H), 7.75 (m, 3H), 8.07 (s, |H).

MS (BZ-T*#%) m/z 450 (M+H).

BE B M1 CosHaaNsOs 3 (C:HF304) 14

HHHAL: C, 54.9; H, 5.4; N, 11.5.

SR4E: C, 54.6; H, 5.5; N, 11.8.

g4 11
N-[2- (8- K -1H-w W -5-R)-TH]-4- (B TR - X FEeE. &8
BE A 1165,

H NMR (DMSO) d 1.29 (s, 9H), 2.96 (1, } =THz, 2H), 3.53 (q, ] = 7THz, 2H), 7.18 (4, } = 8Hz,
1H), 7.45 (m, 3H), 7.75 (m, 3H), 8.21 (s, 1H), 8.52 (bt, 1H), 8.70 (bs, 4H), 12.3 (bs, 1H).

MS (B-T°%%) n/z 363 (M+H).
PR B 5 CosHaNyO 3 [CHF30,] st
itH4E: C, 57.8; H, 5.4;: N, 11.0.
LA : C, 57.6; H, 5.3: N, 11.0.

g A4 1m
N-[2- (3B -1H-" sk -5-K) - K] -4 (b —4-R) - K P Re Bz, 1%
WK G5 Lo &5 %4,

'H NMR (DMSO) d 3.0 (1, ] = THz, 2H), 3.60 (q, J = THz, 2H), 7.20 (d, ] - 8Hz,

1H), 7.50 (d, J = 8Hz, 1H), 7.74 (s, 1H), 8.04 (m, 5H), 8.20(d, J = 3Hz, 1H), 8.54 (bs, 2H), 8.70 (bs, 2H),
8.77 (bt, J = THz, 1F1), 9.33 (d. } = 5Hz, 1H), 9.71 (s, 1H), 12.28 (bs, 1 H).

MS (& F"%%) m/z 385 (M+H).

57



/3 ;1%59\7}}]” C22H20N60 ; (CzHFaoz) 2.
iH4E: C, 51.0; H, 3.6: N, 13.7.
gR4E: C, 50.7: H, 4.1: N, 13.7.

934 1n
N-[2- (3~Bk A -1H-%| % -5- L) - A ]-2-F K -4-(6-AR-1,6-—&-
W -3- ) R PR, A S 36a 0 M,

_ 'H NMR ( CD,0D)d 2.30 (s, 3H), 3.07 (1, J = 7THz, 2H),
3.69 (t, ] = 7THz, 2H), 6.63 (d, ] = 9Hz, 1H), 7.34-7.40 (m, 4H), 7.50 (q, J=8Hz, 1H),7.71 (d, ] =2Hz, |H},
T80 (s, 1H), 7.93(dd. J=9,2. 1H), 8.08 (s, i1H}.

MS (& -F*%%E) n/z 414 (M+H).

FFe4 1o
3,4 WAL E-4-R R C-[3-M A g-5-%]1LK) B 4%
R AF J el 1o &5 7%, {2 K#E47 HPLC %646, @R 2l = id
W BN, RERERBAREERAR LML, BELE TFE. np.
>250°C.

'H NMR (DMSO): 8 2.99 (2H. m), 3.57 (2H, m), 3.80 (3H, 5), 3.86 (3H, 5), 7.06 (1H, d, I = 9 Hz),
7.20 (1H, d, J =8 Hz), 7.27-7.29 (2H, m), 7.50 (1H, d, J = 9 Hz), 7.71-7.76 (3H, m), 7.90 (2H, d, J = § Hz),
8.23 (1H, d, ) = 3 Hz).
MS (& T %) n/z 443 (M+H) .
FC A B M CosllooN,OseHC Lo (H,0) 1 25
i C, 62.3; H, 5.9; N, 11.2.
S@4h: C, 62.2; H, 5.8; N, 10.9.

934 1p

N-(2-[3-#k 3w 5- %] K)-4-(6-F Atk mbvr -3 L) % ¥ BL R,
1k M A E 564 1p 69 754,
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m.p. 164-167°C. 'H NMR (3:1 D,0:CD,0D): §2.81(2H, m), 3.43 (2H, m), 3.70
(3H,5), 6.76 (1, d, J = 8 Hz), 7.06 (1H, d, ] = 8 Hz), 7.38 (1H, d, ] = 8 Hz), 7.35-7.46 (5H, m), 7.78 (1H.
m), 7.81 {1H, 5), 8.09 (1H, s). MS(FAB)m/z 414 (M+H)".
FLE M CuullasNs0,0C,HO,F e (H,0)
HH4h: C, 55.4; H, 5.0; N, 12.4.
g:E: C, 55.3; H, 4.5: N, 12.1.

53 1g
N-C-[3- A E-5- KT H)4- (1A~ 4-2%) X FBLIE. £
AL FTHA 1q 8575,

m.p. 99-101°C. 'H NMR (3:1 D,0:CD,0OD): 3 2.80 (2H, m), 3.44 (2H, m), 7.03 (1H,d, =8
Hz), 7.28 (1H, d, ] = 8 Hz), 7.34-7.67 (7H, m), 7.82 (14, 5), 8.13 (2H, br, m).

MS (& F"FE) m/z 400 (M+H)".

7] 1r
N-{2- (3-AR I~ 1H-w| g ~5-4) - 3L 14— (TH-9bo& 5F [2, 3-d] &% -6
IR) KW B, B AH &S 1 5 54,

'H NMR (DMSQ) & 2.98 (m, 2H), 3.59 (m, 2H), 7.20(d, J = 9Hz, 1H),

7.33 (s, IH), 7.50 (d, J = 8Hz, 1H), 7.74 (s, 1H), 7.96 (d, ] = 8Hz. 2H), 8.10 (d, J = 8Hz, 2H), 8.20(d, I =
3Hz, 1H), 8.68 (m, 4H), 8.95 (s, 1H), 9.19 (bs, 1H), 12.30 (bs, 1H), 13.22 (bs, 1H).

MS (B-F"%%) n/z 424 (M+H)".
BB 5 CoaaN;0 5 (CHFS0,) 53 (H,0) 4

H4L: C, 50.9; H, 3.7: N, 14.8.
FZRM4E: C, 50.7; H, 3.7;: N, 14.4.

S 1s
N=[2- BRI ~ 11wk —5-30) - 3k ] -4 (IH- & 5 [ 3, 2-c]wbw -9
IR) R PR, RN AH ) 1s & 54,
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"H NMR (DMSO) 8 3.02 (bt, 2H), 3.58 {m, 2H), 7.22 (s, 1H), 7.52(d,
= 8Hz, IH), 7.60 (s, 1H), 7.77 (s, 1H), 7.98 (d, ] = 6Hz, 1H), 8.02 (d, | = 8Hz, 2H), 8.13 (d, ] = 8Hz, 2H),
8.24 (d, ] = 4Hz, 1H), 8.45 (d, ] = THz, 1K), 8.76 (m, 5H), 9.31 (s, 1H), 12.36 (s, 1H), 13.64 (s, 1H)’

MS (B-F"%) m/z 423 (M+H)".

RRBE AT CasllzoNeO 5 (CoHFS0,) 25 (H:0) 550
WHH4E: C, 48.8; H, 4.4: N, 11.8.
g.M4A: C, 48.5; H, 4.0: N, 11.8.

KFEH] 1t f
N-[2- (3- Ak K -1H-v| sk —5-38) ~ Z A ] -4-k vl 51 [3, 2-c] Hbwe —2- & -
RV B M SE EEG 10 5.

"H NMR (DMS0) & 2.98 (bt, 2H), 3.59 (m, 2H), 7.20 (d. ] = 8Hz, 1H), 7.50 (d, 1 =

8Hz, 1H), 7.74 (s, 1H), 7.85 (s, 1H), 8.00 (d, J = 8Hz, 2H), 8.05 (d, ] = 6Hz, 1H), 8.10 (d, ] = 8Hz, 2H), 8.20
(d, 1= 3Hz, 1H), 8.59 (bs, 2H), 8.67 (m, 2H), 8.76 (bt, 1H), 9.24 (s, 1H), 12.29 (bs, 1H)

MS (B-F%%) m/z 424 (M+H)".

BEBE 2T CosHauNsO2; (CHF30,) 25 (H:0) 4 5
WAL C, 51.3; H, 3.9: N, 10.3.
TR C, 51.2; H, 3.7: N, 10.4.

9234 1u
N=-[2- (B-AR - 1H-% % -5-08) ~ R ] -8- -4~ (6- AR -1, 6- = Ak
R-3-00) K WRbEE. 4R A e 36¢ &5 4.

"H NMR (DMSO) 8 2.98 (bt, 2H), 3.56 (m, 2H), 642 (d, } =
9Hz, 1H), 7.20 (d, ) = 8Hz, 1H), 7.56 (m, 4H), 7.74 (s, 1H), 7.82 (d, } = 8Hz, 1H), 7.96 (s, 1H), 822 (d, ] =
3Hz, 1H), 8.54 (bs, 2H), 8.70 (bs, 2H), 8.76 (bt, 1H), 12.28 (bs, 1H).

MS (& F°% %) m/z 434/436 (M+H)', CI.

545 1y
N-[2- B-B I -1H-%| % -5-K) -] -4- (6-A4K-1, 6-— A -vhee -3~
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)R T B, R A k) 36b ¥ 4,

m.p. 152-156°C. "H NMR (CD,0OD): & 3.08 (2H, m), 3.69 (2H, m), 6.66 (1H,
d,1=9 Hz), 7.26 (1H, d, J = 8 Hz), 7.48 (14, d, J = 8 Hz), 7.62 (2H,d, ) =8 Hz), 7.78 (1H, 5), 7.79 (1H, 5),

7.84 (2H,d, J =8 Hz), 799 (1H,d. J = 9 Hz), 8.08 (1H, s).
MS (FAB) m/z Casl2NsO, (M+H) "84 3t ﬁ:{ﬁ_ 400. 1773, a4k 400, 1778

g e B 1w
4-@-R A1, -2 - ) -N-[2-@- sk R -1H-% % -5- %) - &
AR P Ebhe. HMEH KN 1w 6 5.

'H NMR (DMSO) 8 1.31 (s, 1H), 1.93 (m, 2H), 2.50 (m, 2H), 2.97 (m,
2H), 3.57 (m, 2H), 7.18 (d, J = 8 Hz, 1H), 7.4 (d, J = 8Hz, 2H), 7.50 (d, J = 9Hz, 1H), 7.72 (m, 3H), 7.80 (d,
§ = 8Hz, 2H), 8.22 (d, J = 3Hz, 1H), 8.59 (bt, 1H), 8.72 (s, 1H), 8.77 (s, 2H), 12.35 (s, 1H).

MS (BF"%%) w/z 392 (M+H)".

K B 5 AT CosHaeNsO 5 (CHFL0,) 550

THHAL: C, 49.7; H, 4.7; N, 10.4.
sa4i: C, 50.0; H, 4.8; N, 10.7.

TAAR 1x
N-[2- G- 1H-"2%-5-R)- L] 2-U~-8-%( ) -8r. A
A T 1x 6554,

"HNMR (CD,0D) 82.94 (¢, J = THz, 2H), 3.39 (s, 2H). 3.55 (q. 1 =THz, 2H), 7.04
(d, J = 8Fz, 2H), 7.14 (m, 31), 7.44 (d, ] = 8Hz, 1H), 7.67 (s, 1H), 8.09 (s, 114),

MS (& F % %) m/z 355/357 (M+H, Cl1 B%).
BRBE M CioHsN,OCT ; (CHFL0,) 1, -

WAL C, 51.6; H, 4.1: N, 11.1.
F@4i: C, 51.6; H, 4.1: N, 11.2.

FoAEAR] 1y
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5- 5K -2- R [2- G-B k- 1H-7 % -5- 1) - LR ] -Bbke. 10 %
F g Ly 65 5.

'HNMR (CD,0D) 83.0(t, J = 7Hz, 2H), 3.61 (q, J = 7Hz, 2H), 6.98 (d, J =
4Hz, 1H), 7.21 (d, § = 8Hz, 1H), 7.46 (m, 2H), 7.75 (s, 1H), 8.07 (s, | H).

MS (B-F"%%) n/z 347/349 (M+H, Cl BH%).
B 5 CioHsN,OSCL; (CHF302) 1.5

A4 C, 44.1; H, 3.2: N, 10.8.
ml{h: C, 44.1; H, 3.2; N, 10.9.

LB 1z

N-[2-(3-BR A -1H-9 % -5-2K) - LA T-6- - AR TR AK) -mMs k.
A AF Goaeb] 1z 65754,

m.p. 102-105°C. "H NMR (D.O): &2.88 (2H,1,J = 6.0 Hz), 3.39 (2H, 1, J = 4 Hz), 349 (2H, 1, ] = 6.0 Hz),

3.64 (2H, 1, ] = 4 Hz), 6.88 (1H,d, J = 9 Hz), 7.09 (1H, d, ) = 8 Hz), 7.37 (1H, d, J = 8 Hz), 7.54 (1H. 5). 7.79
(1H, d, J = 9 Hz), 7.91 (1H, 5), 7.92 (1H, 5).

MS (BT k%) n/z 367 (M+H)".

9: 4] laa
N-[2-(3-FE R - 1H-wl e —5- ) -3 ]-6-(1, 2, 4) — = w1 - 3% 48 B B
1 A A L3P laa ¥ 758,

m.p. 196-199°C. "H NMR (DMSO-d¢): 62.99(2H, m), 3.59 (2H, m), 7.21 (1H, d, )

—§Hz), 7.51 (1H, d, = 8 Hz), 7.74 (1H, ), 7.98 (1H, d,) =8 Hz), 8.21 (11, d, J =3 Hz), 837 (1H, 5), 8.45
(111, dd, ] = 8,2 Hz), 8.51 (1H, s, br), 8.71 (2H, s, br), 8.92 (2H, m, br), 9.47 (1H, 5).

MS (& F*% %) m/z 375 (M+H)°,
FCESH CillisNsO; (C,HOFS) 53 (H0) 0. 5:
it§iff: C, 45.2: H, 3.5; N, 18.3.

”'?ﬂl'ff C, 45.0; H, 3.5; N, 18.7.
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J 364 1ab
N-(2-[3-Bk kvl k-5~ K]~ RA)-6-md-1- A mEkl. ARE S
] 1ab &7 754,

m.p. 213-214°C. 'H NMR (CD,OD): & 3.08 (2H,d, 1 =7 Hz),3.70 (2H,d, J = THz), 6.33 ZH,
s), 7.26 (1H, d, 1 = THz), 7.49 (1H, d, ] = 7 Hz), 7.58-7.62 (3H, m), 7.77 (1K, 5), 8.07 (1H, 5), 8.19 (1H, d, J
=8 Hz), 8:75 (IH, s).
MS (& -F k%) m/z 373 (M+H)'.
L& B CoiHaoNsO - CHOLF; - (H0) 1 o5
it HME: C, 54.3; H, 4.6: N, 16.5.
@ 4. C, 54.1; H, 4.3; N, 16.3.

9234 lac
N-(2-[3-Bk 3| wr-5- KA1~ A)-6-whed-1- A Mt #ARE T
#4) lac & 4,

m.p. 235-236°C. "H NMR (CD,0D): & 3.08 (2H, m), 3.69 (2H, m), 6.56 (1H, 5), 7.26 (1H, d,
J=8Hz), 7.49 (11, d, ] =8 Hz), 7.77 (1H, s), 7.80 (1H. s), 7.98 (1H, d, ] = 8 Hz), 8.07 (1H, 5), 8.24 (1H, d.
J =8 Hz), 8.64 (1H, s), 8.70-8.79 (2H, m),

MS (& T7v%) m/z 374 (M+H)'.
TLF DM CooHoN;O - C.HOLF; - (H,0) 52
WHHAMA: C, 50.5; H, 4.6; N, 18.7.
g@4i: C, 50.5; H, 4.0; N, 18.5.

g 34 1ad
N-(2-[3-k 1P vl 5-K]-T ) 4-(6-F R AR -3-%) %
TEbE. M AE Sl 55 8 7 .

m.p. 237-238°C. '"H NMR (CD,OD): 8 3.09 (2H, m), 3.71 (2H, m), 3.92 (31,
s), 3.96 (3H, 5), 6.90 (1H, d, ) =9 Hz), 7.32(1H, d, ] = 9 Hz), 7.52 (IH, d, } = 9 Hz), 7.68 (2H,d, J = 8 Hz).
7.79 (1H, 5), 7.85 (2H, d, J = 8 Hz), 8.00 (1H, d, J = 9 Hz), 8.0Z (1H, s), 8.43 (1H, s), 8.62(iH, m, br}.

MS (B F°%%) m/z 428 (M+H)".
;D'%:’}J\#ﬁ' CysHysN50, - C,HOLF, - (Hzo) 1.25+
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i+H45: C, 57.5: H, 5.1%: N, 12.4.
9-@{6: C, 57.5: H, 4.8: N, 12.3.

K] lae
N-[2- (3-Bk - 1H-%| g -5-K)-ZA]-3-R- X PEm. HALEL %
] lae &) =4,

' NMR (DMSO) §2.96 (t, J = 7THz, 2H), 3.59 (q, J = 7Hz, 2H), 7.14 (d, ] = 8 Hz, 1R), 7.3-
7.45 (m, 3H), 7.59 (d, ] = THz, 1H), 7.65 (m, 2H), 7.98 (s, tH), 8.57 (bt, 1H).

MS (& -F"% %) n/z 341/343 (M+H, Cl A%).
R B4 # CisHi:N.OC1; (C,HF0,) 1.2 :

i H4: C, 51.3; H, 3.8; N, 11.7.
S@4E:  C, 51.4; H, 3.9; N, 11.7.

T laf

N-[2- (B-BE R -1H-we—5-K)-THK]-2-B-5 %K) -k, A
B T Llat 0 =W,

'HNMR (DMSO) & 2.82 (t, J = THz, 2H), 3.35 (g, J = THz, 2H), 3.40 (s, 2H), 7.1
(m, 2H), 7.25 (m, 2H), 7.45 (d, ) = 8Hz, 1H), 7.67 (5, 114), 8.22 (m, 2H), 8.62 (bs, 2H), 8.69 (bs, 2H).

MS (& FeE) m/z 355/357 (M+H, C1 BHE).

9:34] lag

4-(2- R AT I -abse—4- ) -N-[2- BBk A~ 1H-v3 R -6- ) - T )k ]-
AP BN, AL AE Sk b] lag 0977,

'H NMR (DMSO0) 6 3.0 (t. ] = 7.5Hz, 2H), 3.61 (g, J = 7 Hz, 2H), 4.29
(q, 1= 6 Hz, 2H), 7.20(d, | = 8Hz, 1H), 7.50 (d, J = 8 Hz, 1H), 7.82 (d. J = SHz, 114}, 7.93 (m, 3H), 8.0 (i,
2H), 8.22 (d, J = 3Hz, 1H), 8.40 (bs. 3H). 8 7 (m, 6H), 12.34 (bs. 1H).

MS (B-FetE) m/z 527 (M+H'TFA), 413 (M+H).
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}?Eb%é}‘#fr CasH24NeO 5 (CZHFSOZ) 3 (NH4C1) 0.3
P H4E: C, 46.8; H, 3.7; N, 11.4.
T4 C, 46.6; H, 3.9; N, 11.5.

74 lah
4-(4-[2- (3-BR A -11-v k-5~ L) - R KA PR A -F A b -2-
H B, A AE Gk Lah ¥ 4.

'HNMR (DMSO) & 3.0 (t, J = 7THz, 2H), 3.61 (g, J = 71z, 2H),

721 (d, J = 8Hz, 1H), 7.50 (d, § = 8Hz, LH), 7.75 (m, 2H), 8.0 (m, 4H), 8.23 (m, 2H), 8.35 (bs, 1H), 8.55 (bs,
2H), 8.75 (m, SH).

MS (B F*H%E) n/z 427 (M+H).

JAet) lai
N-[2- (3B -1H-% % -5- ) - L E]-4- - (N N-=F R AL FIH) -
aher—4-4) - b, BRAAE LS lai 875,

'H NMR (CD,0D) 8 3.00 (s, 6H), 3.10 (t, ) = THz, 2H3}, 3.70
(t, J = THz, 2H), 4.56 (5, 2H), 7.25 (dd, J = 8, 2Hz, 1H), 7.49 (d, J = 8Hz, 1H), 7.80 (m, 2H), 7.83 (s, 1H),
7.88 (m, 2H), 7.93 (m, 2H), 8.09 (<. 1H), 8.75 (d, = 5Hz, 1H).

MS (& -F*%%) n/z 441 (M+H).
PR B 4 M1 CoeHasNsO 1 (C,HF50,) 5 :
HH4E: C, 49.1; H, 4.0; N, 10.7.
SM4E: C, 49.4: H, 4.3; N, 10.9.

FHA 1aj
N-[2- (3-pk L —1H-v3) "k —5-k) - K] -4-(6-4K-1, 6-— & vk % -3~
- PR . MR A FEE 36d 09 4.

‘H NMR (DMSO) & 2.98 (bt, 2H), 3.58 (m, 2H), 7.02 (d, ] = 9Hz. 1H),
7.20 (d, § = 9Hz, 1H), 7.50 (d, ] = 8Hz, 1H), 7.74 (s, tH), 7.95 (in, 4H), 8.10 (d, ] = 10Hz, 1H), 8.21 (s, 1H),
8.60 (bs, 1H), 8.71 (bs, 3H), 12.30 (s, 1H), 13.31 (s, 1H).
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MS (B -F*%%) m/z 401 (M+H)".
PRS- CoollaoNeOs 5 (CHF,0,) ,; (NH,C1) 5 :
iHAE: C, 44.1; H, 4.0: N, 14.8.
SRME: C, 44.5; H, 4.1; N, 14.4.

T 7B 1ak
N-[2-(3-Hk B -1H-" %k -5- ) - ]-4-(6-F R -k -3-H)-%
Ve, AL ks lak 09 59,

"H NMR (DMSO) & 3.00 (bt, 2H), 3.58.(m, 2H), 4.10 (s, 3H), 7.20(d. I = 9Hz,

[H), 7.36 (d, } = 9Hz, 1H), 7.50 (d, ] = 8Hz, 1H), 7.76 (s, IH), 7.98 (d, J = 8Hz, 2H), 8.17 (d, } = 8Hz, 2H),
8.23 (d, J = SHz, [H), 8.63 (bs, 2H), 8.73 (bs, 3H), 12.32 (bs, 1H)i

MS (B-F"% %) m/z 415 (M+H)".

BB CoHaaNeOs ; (CHF30,) 5.5 (NHC1) o5
it H4E: C, 46.3; H, 3.7: N, 12.5.
gm4h: C, 46.2; H, 3.8; N, 12.6.

934 1lal

N-[2- (8- k- 1H-¥l " -5- ) - K ]4-[1--—FAEA-T 1) -6-

AR 6= A—hk-3-R]-RTEbE. HALF %4 1lal 54,
"H NMR (DMSQ) & 2.88 (bs, 6H), 2.98 (bt,

2H), 3.58 (m, 4H), 4.52 (bt, 2H), 7.14 (d, J = 10Hz, 1H), 7.18 (d, } = 9Hz, 1H), 7.49 (d, J = 8Hz, 1H), 7.74

(s, 1H),7.94 (d, ] = 9Hz, 2H), 8.02 (d, ] = 9Hz, 2H), 8.16 (d, J = 10Hz, 1H), 8.22 (d, J = 3Hz, 1H), 8.74 (my/

3H), 9.74 (bs, 1H), 12.34 (d, I = 3Hz, 1H).

MS (BT %) m/z 472 (M+H)".

b}t}}%ﬁ\#ﬁ- C26H29N702; (CZHFaoz)s;(Hzo)z .
HH{E: C, 45.0: H, 4.0; N, 11.6.
gea4i: C, 45.1; U, 3.8: N, 11.3.

923645 1am
N-[2-(3-A A -1H-Bl e -5-R)- T KA ]-4-[1-3- =W HIA-FL)-6-

Sy
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A1, 6-—A2h-3- A -RX Ve . ALY LEH lan 69 5.
'H NMR (DMS0) S 2.16 (m, 2H), 2.77 (s,

3H), 2.78 {s, 3H), 2.98 (bt, 2H), 3.15 (m, 2H), 3.56 (m, 2H), 4.22 (bt, 2H), 7.10 (d, ] = 10Hz, 1H), 7.18 (4, ]

=8Hz, 1H), 7.49 (4, ] = 9Hz, 1H), 7.74 (s, 1H), 7.94 (d, J = 8Hz, 2H), 8.00 (d, ] = 8Hz, 2H), 8.14 (d. ] =

IOHz,_ I”H), 8.22(d,J=3Hz 1H), 8.74 {(m, IHY. 9.72 (bs, 1H), 12.34 (s. lH)_.

MS (& F"%E) m/z 485 (M+H)".

HEBE AT CorllaaNi02 3 (CollF02) 25 (NH(CL) .15 (11:0) .5

i H1E: C, 47.1:; H, 4.2; N, 11.8.

M4E: C, 46.8; H, 4.2; N, 11.8.

974 lan
N-{2-(3-Bk & -1-% % -5-K)-Z A]1-4-[2-@-_FRELE-TE &
) - —4- R - A VEE., EAAETEN lan 6§75,

'"H NMR (CD,0D) & 2.97 (s, 611), 3.08 (L,i=
7Hz, 2H), 3.44 (1, ] = 6Hz, 2H), 3.70 (¢, J = THz, 2H), 3.87 (b, J = 6Hz, 2H), 7.28 (m, 2H), 7.49 (d, J = 8Hz,
1H), 7.80 (s, | H), 7.90 (d, ] = $Hz, 2H), 8.09 (s, 1H), 8.18 (d, } = 8Hz, 2H), 8.44 (bm, 1H),

MS (& F"%%) m/z 471 (M+H)'.
BB M CosllyoNeO 5 (C.HF0,) 5.0
HHAL: C, 46.6; H, 4.0: N, 13.4.
So4h: C, 46.6; H, 4.1; N, 13.7.

934 lao

N-{2-B-IR A -1H-"l 2k —5- ) - LR 1 -4-[2-F A K g og -4- L 1-%
TBLA. AN AL A lao 654, Jriladdhik & E 4 (A
10% MeOH/CH.Cl.. 20% MeOH/10% 7N NH, W BZJ& 3% /7T0%CH,C1, #BL),

S HAFR LA, 'H NMR
(CD,OD) & 3.09 (1, ) = THz, 2H), 3.70 (1, } = THz, 2H), 4.10 (5, 3H), 7.25 (d, I = 8Hz, 1H), 748 (d, J = 8Hz,
TH), 7.63 (d, J = SHz, 1), 7.78 (5. 1H), 7.90 (d. J = 81z, 2H), 8.09 (s, 1H), 8.23 (d, J = 8Hz, 2H), 8.61 (d. ]

= 5Hz, 1H).

MS (& 7% %) n/z (EF%E) n/z 415 (M+H).
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BRBE M CopH2NsO, : (HC1), -
WHAL: C, 56.7; H, 5.0; N, 17.2.
SRME: C, 57.1; U, 4.9: N, 17.0.

9564 1ap
Nﬁ(2—[3—ﬂili7"i§‘“3l‘5’:%h5—9i‘é]ﬁ62‘.&)—4—(1—[2—;?%%6%]“6—%4%
-1, 6~ AL -3-R) - R P B K. AR E S lap 8 5.

m.p. 94-97°C. '"H NMR (D,0): & 2.61 (2H,

7.22-7.31 (4H, m), 7.40 (2H, d, ] = 8.0 Hz), 7.55-7.69 (3H, m), 7.78 (1H, s).

MS (& T°%%) m/z 471 (M+H)".

BR e 5 M CpaH5oNeOs - 3C,HOLF, :

HH4: C, 48.8; H, 4.1; N, 10.3.
SA4A:  C, 48.8; H, 4.1: N, 10.6.

345 lag

N--[3-B Ak -5- R ]-ZE)-4-(1- KA PELIL T h-6- AR
—1, 6= Robue 3-J0) - R VB, A AE S lag 8959,
m.p. 244-245°C. '"H NMR (CD,OD): 6 2.97 (2H, 1, J = 7 Hz),
3.59 (2H, m), 4.67 (2H, ), 6.56 (1H, d, } = 9 Hz), 7.16 (1H, d, } = 8 Hz), 7.38 (1H, d, } = 8 Hz), 7.54 (2H, d,
J=8.Hz), 7.67(1H,s), 7.73 (2H, d, ) =8 Hz), 7.85 (1H, d, I =9 Hz), 7.91 (1H, s), 7.98 (1H, s}

MS (& F%%%) n/z 457 (M+H)".

LB lar

4-(B3-R K -[1,2,4] 2% -6 4) -N-[2- 3~ Fk - 1H-%| W —5- &) - 2,
V- WPELE. R AE L] lar oy 4.

'"H NMR (CD,OD)d 3.09(2H, 1, J = 7 Hz), 3.72 (2H,t, ] = 7 Hz), 7.23 (1H. d,
1= 8 Hz), 749 (14, d, ] = 8 Hz), 7.79 (1H, 5), 7.93 (2H, d, ) = 7 Hz), 8.13 (1H, 5), 8.28 (2H, d, ] = 7 Hz),
915 (1H, s);
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MS (F-F*KE) n/z 401 (M+H)".

L34 las
4-(3- R IE-11,2,4) =% -5-FK)-N-[2-(3-Bk A~ IH-9 % -5-&)-T
AT VB, M ARE Fk4) las 6554,

'H NMR (CD,0D) d 3.08 (2H, 1, } =7 Hz), 3.68 2H, m}, 7.25 (1H, 4, J
‘=9 Hz), 7.49 (1H, d, ) = 9 Hz), 7.7-8.3 (7TH, m);

MS (BF"HE) n/z 401 (M+H)".

B lat
N—-[2-(3- Bk J5-1H-v3| "k ~5-4L) - T3k 1-4- (3- &K -2, 3~ = &[], 2, 4]
Zp—6-R) K PER. AL E TN lat 85 5.

'"H NMR (DMSO-d,) d 2.99
(2H,t, =5 Hz), 3.05 (2H, m), 6.58 (1H, m), 7.22 (1H, d, J = 8 Hz). 7.52 (1H, d, ) = § Hz), 7.75 (1H, d, ] =
3 Hz), 7.94 (2H, d, ] = 8 Hz), 8.02 (1H, d, ] = 3 Hz), 8.04 (2H, d, ] =7 Hz), 8.22 (1H, d, ] = 3 Hz), 8.49 (1H,
s), 8.70 (1H, s), 8.81 (1H,t, } = 5 Hz), 1112 (1H, s), 12.28 (IH, 5);

MS (B-F"R%E) mn/z 420 [ (M+18) +H]".

FL A lau
N-[2- (3-BR A - 10— -5-3) - K 1 -4- 5-R4&K-4, 5-=4-[1, 2, 4]
ok —ek -3 -RKPELEE. EAAE AN lau 09 5.

'H NMR (CD,0D)d 3.11 (2H, t, J = 8 Hz), 3.72 (2H, m), 7.27 (1H,
d, J=9Hz) 749.(01H,d,J =9 H2), .78 (1H, s), 7.90 (4H, q, I = 8 Hz, J = 16 Hz), 8.08 (1H, s). 8.76 (1H,

m);

MS (& F*%%E) w/z 391 [(M+H]".

S lav
N=12- G- MR 510wl -5-0K) - LK ] 4- (6~ K-k -3-K) - % 7
RLlc. MR 5K 5k b 64a 69 7 4.
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'H NMR (CD,0D) § 2.08 (m, 2H), 2.43 (m, 2H), 3.10 (m, 3H), 3.42 (m, 2H), 3.65
(m, 2H), 7.13 (m, 1H), 7.20 (m, 1H), 7.38 (m, 2H), 7.45 (m, 1H), 7.72 (m, 3H), 8.07 (m, 1H).

MS (B -F*"%%E) n/z 387 (M+H)'.

T #45 1aw
N-[2- 3- Bk~ 1H-" g -5-K)-ZE T-4-[2- (Gok-4- K- H F ) -
o —4- I - K Bk, A RFE GEH law 8758,

'H NMR (DMS0) 8 2.99 (1, } = THz, 2H), 3.40 (m, 2H),
3.53-4.1 (m, 12H), 7.20 (d, ] = 8Hz, |H), 7.34 (d, } = 5Hz, 1#}, 7.50 {m, 2H), 7.73 (s, 1H), 7.95(d, J = 8Hz,
2H), 8.21 (m, 3H), 8.45 (d, } = 5Hz, 1H), 8.52 (bs, 2H), 8.72 (bs, 2H), 8.77 (bt, 1H).

MS (&-F*%%) m/z 513 (M+H)".

F a4 lax
N-[2-B-BR A -1H-7l % -5- ) -2 K ]-4-[2-C-=—F R AL-A LA
)~ —A- K- VB, M A 530 lax 8 5.

'H NMR (DMSQ) 6 1.95 (m, 2H), 2.77 (s, 3H},
2.79 (s, 3H), 3.0 (t, ) = THz, 2H), 3.15 (m, 2H), 3.43 (m, 2H), 3.60 (q, J = THz, 2H), 7.21 (d, ] = §Hz, 1H),
7.25(d, I = 5Hz, 1H), 7.45 (bm, 1H), 7.50 (d, J = 8Hz, 1H), 7.74 (s, 1H), 7.95(d, ] =8Hz, 2H), 8.20 (d, I =
8Hz, 2H), 8.21(d, J = SHz, 1H), 8.41 (d. J = 5Hgz, 1H), 8.70 (bm, SH).

MS (B-F*v%) m/z 485 (M+H)".

g4 lay
N-[2- G- A - 1712k -5- %) - Z 3k ] ~4-[2-([2- =P &L - K ]- W
R - 4K - KPR, HAAE LAY lay 65,

'H NMR (DMSO) & 2.9 (bs. 6H), 3.0 (bt, ] =
7Hz, 2H), 3.24 (s, 3H), 3.40 (bm, 2H), 3.59 (bq, J = 7Hz, 211}, 4.05 (bm, 2H), 7.20 (d, J = 8Hz, 1H), 7.35 (d.
J=5Hz, [H), 7.51 (d, ] = 8Hz, 1H), 7.77 (s, 1H), 7.98 (d, J = 8Hz, 2H}), 8.24 (m, 3H), 8.52 (d, ] = 5Hz, 1H),

8.7 (bm, 5H).
MS (B-F"%%) mn/z 485 (M+H)'.
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L HA laz
2-[ (4~ {4-[2-B3-Bk - 1H-vf-5-K) - R R A T A T-E A} -
Wo2- ) -PR-R]-Taks. R A TS 92d 6 W

'"H NMR (DMSO) § 2.95 (bm, 4H),
3.17 (s, 3H), 3.48 (m, 2H), 3.96 (bm, 2H), 7.18 (d, ] = 8Hz, 1H), 7.24 (dd. I = 5, 1Hz, 1H), 7.47 (dd, ] = 8,
[Hz, 1H), 7.81 (bd, 2H), 7.92 (bs, 1H), 8.17 (bt, ] = 1Hz, 1H), 8.31 (bd, } = 8Hz, 2H), 8.51 (bs, 1H). 8.6
(bs, 2H), 9.11 (bs, TH).

MS (B -F"%%E) m/z 522 (M+H)'.

LA laaa

N-[2-(3— B 2 -1H- % % -5- % )- & % J-4-{2-[ ¥ %
-(2(8),3(R),4®),5QR),6-A LK - H)- J;.U —e —4-JL ) - §
Bbiz. A F364) 92¢ 8 74 'H NMR (DMSO) 5

2.99 (1, J = 7Hz, 2H), 3.24 (bs, 3H), 3.38 (m, [H), 3.42-3.67 (m, 9H), 4.05 (bm), 7.19 (d, J = 8Hz, 1H), 7.22
(d, ] = SHz, 1H),7.49 1d, J = 8Hz, 1H), 7.71 (s, 1H), 7.91 (d, J = 8Hz, 2H), 8.20 (m, 3H), 8.45 (m, 3H), 8.70

(m, 3H).
MS (B -T"%%) n/z 578 (M+H)" .

J: 3545 1aab

N-[2-(3- Bk & -1H- % % -5~ % )- z % J-4-{2-[ 7 £
~(2(S),3(R),4(S),5(R),6-HE k- aﬁ;)—ﬁk] WS -4-J -
BolE. A& Ak L34 92F & 5. 'H NMR (DMSO)

2.99 (1, J = 7Hz, 2H), 3.26 (bs, 3H), 3.39 (m, 3H), 3.55 (m, 3H), 3.63-4.2 (bm, 8H), 7.20 (m, 2H), 7.50 (d, }
= 8Hz, 1H), 7.72 (s, 1H), 7.93 (d, } = 8Hz, 2H), 8.20 (m, 3H), 8.42 (m, 3H), 8.70 (m, 3H).

MS (B F"%%E) m/z 578 (M+H)'.

B laac
N-[2- (B-MIAE - 1H-7 %k —5- ) - A ]-4-[2- 0-F - 1-B P - A
BAL) — A= R W R . R A kA 92g & 5 4.
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'"H NMR (DMS0) 8 2.95(t, J =7Hz, 2H),
3.55 (m, 4H), 3.6-4.1 (bm, SH), 6.75 (bs, 1H), 7.20 (m, 2H), 7.48 (d, ] = 8Hz, 1H), 7.70 (s, 1H), 7.90 (d, } =
gHz, 2H), 8.18 (m, 3H), 8.40 (d, J = SHz, 1H), (m, 2H), 8.70 (m, 3H)

MS (& 7% %) n/z 474 (MHHD) .

I #,4) laad
2-[ (A {4-[2-(B-B A 10w p-5-H)-Z R RAFTEERX]-X}X} -
-2- ) -FA-RA]-LBsE. W AEE ] 92h 0 Y. M
A6, B4 38 3 R AT BB AT ) Aok S AL,

'H NMR (DMSO) 5 2.95 (m, 4H), 3.18 (s, 3H), 3.50 (bm, 2H),
4.00 (bm, 2H), 7.18(d, J = 8Hz, 1H), 7.24 (dd, J = 5, 1Hz, 1H), 7.47 (dd, J = 8, 2Hz, 1H), 7.81(d.) =8Hz,
IH), 7.92 (bs, 1H), 8.15 (t, J = 1Hz, 1H), 8.30 (d, ] = 8Hz, 2H), 8.40 (dd, | = 8, 2Hz. IH), 8.52 (m, 1H), 8.64
(bs, 2H). 9.11 (bs, 2H).

MS (& F*%%E) m/z 522 (M+H)'.

F2#4) laae
N-{2-(3- Kk L —1H-%| % -5-H)- T & ]-4-[2- (3t - K -FHRE
k) e -4- R - R VBB, EMAFE LG 921 69754

TH NMR (DMSO) 5 2.10 (m, 2H), 2.95 (1, }=
THz, 2H), 3.36 (bm, 2H), 3.56 (q, J = 7Hz, 2H), 4.30 (1, ] = THz. 2H), 7.18 (d, ] =8Hz, IH), 7.24(d,J =5
Hz, 1H), 7.48 (d, J = 8 Hz, 1H), 7.50 (bs, 1H), 7.70 (s, 1H), 7.75 (s, 1H), 7.82 (s, 1H), 7.94 (d, J = 8Hz, 2H),

8.14 (d, I= 8H2, 2H), 8.21 (d, J = 1Hz, IH), 8.39(d,J=5 Hz, 1H), 875 (m, SHYS.15 (s, 1H).
MS (&-F"KE) m/z 508 (M+H)".

¥4 1aaf
N-[2-(3-Bk - 1H-%lw-5-3)-ZHh]1-4-2-[@-—TZ A A K- K)-
W - -y 4 ) - P A, A EAE 925 & 4.
'H NMR (DMSO) & 1.60(t, J = 7Hz, 6H),
2.95 {t, J=7Hz, 2H), 3.12-3.4 ({m, 9H), 3.59{q, ] = 7Hz, ZH), 4.0 (bt, 2H), 7.18 (d, J = 8§Hz, 1H), 7.32(d,J =
SHz, 1H), 7.49 (d, J=8Hz, TH), 775 (s, |H), 7.94 (d, ] = 8Hz, 2H), 8.20 {m, 3H), 8.50(d,J = 5Hz, |H),
8.70 {(bs, 4H), 8.74 (bt, 1H), 9.40 (bs, THY:

MS (& -F*%%) w/z 513 (M+H)'.
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F 54 laag
N-[2-(3-BkHE~1H-w]"-5-HK)-o A ]4-[2-Q~—AARE-L L
RAR) -5 -4- K- K FEbE. A AE L#k4 92k 85754,

'"H NMR (DMS0) 8 1.29 (d, | = 7Hz, 12H),
2.97 (1, 1 = THz, 2H), 3.22 (bt, 2H), 3.57 (q, ] = 7THz, 2H), 3.68 (m, 4H), 7.18 (d, J = 8Hz 1H), 7.39(d, ] =
SHz, 1H), 7.42 (bm, 1H), 7.48 (d, ] = 8Hz, 1H), 7.73 (s, 1H), 7.95 (d, J = 8Hz, 2H), 8.15 (d, J = 8Hz, 2H),
8.20 (d, J = 3Hz, 1H), 8.44 (d, ] =SHz, 1H), 8.7t (bs, 4H), 8.74 (bt, 1H).

MS (BF"%%E) w/z 527 (M+H)".

= #45 laah
N-[2- (3B E-1H-w % -5-R)-Z T 4-[2-Q-—THAEA-ZHE K
) —vFr—A4- K- F PE . ERARE EHAH 921 8 &,

'H NMR (DMSQ) & 0.85 (1, J = 7THz, 6H), 1.29
(m, 4H), 1.60 (m, 4H), 2.97 (1, J = 7Hz, 2H), 3.12 (m, 4H), 3.30 (m, 2H), 3.38 (q. } = 7Hz, 2H), 3.73 (m,

2H), 7.17(d, J = 8Hz, 1H), 7.30 (d, J = 5Hz, 1H}, 7.45(d, J = 8Hz, 2H), 7.48(d, ] = 8Hz, IH), 7.72 (s, 1H),

7.95 (d, J = 8Hz, 2H), 8.15 (d, J = 81z, 2H), 8.20 (d, J = 3Hz, 1H), 8.44 (d, J =SHz, 1H), 8.65-8.8 (bm, SH),
8.74 (bs, 1H).
MS (B-T"R%) w/z 555 (M+H)".

Lt laai
N-[2-(3-Bk K —1H-w| " -5-A)-ZH]-4-[2-3-Gak—4-KA-FEE
)~ AR PRk, kA A E K 920 6 b,

'H NMR"(DMSO) & 1.95(m, 2H), 2.9-3.14 (m,
4H), 3.19 (m, 2H), 3.40 (m, 4H), 3.59 (m, 4H),7.17 (d, ] = 8Hz, 1H), 7.21 (d, ] = 5Hz, 1H), 7.40 (bt, ] =
7Hz, iH), 7.48 (d,J=8Hz, 1H), 7.72 (s, 1H), 7.93 (d, ] = 8Hz, 2H), 8.14 (m, 3H), 8.44 (d, ] =5Hz, 1H), 8.55
(bs, 2H), 8.71 (bm, 3H).

38 laaj
N-{2- (3 I -1H-w e —5-A) - L ]-4-[2- (3~ EE-TEE
) v 4-FR - K PELE. BAAE A4S 92n &5 4.

"H NMR (DMSOY8 1.15(1, 1 =THz, 6rh), 2.99
(t, } = 7Hz, 2H), 3.13 (m, 6H), 3.43 (m, 2H), 3.58 (in, 2H), 7.18 (d,1=8Hz, 1H), 7.21 (d, ] = 5SHz, L), 7.40
(bt, I=THz, 1H), 7.48 (d, ] = 8Hz, IH), 7.73 (s, 1H), 7.94 (d, ] = 8Hz, 2H), 8.16 (m, 3H), 8.40 (d, J =5Hz,
1H), 8.60 (bs, 2H), 8.71 {bm, 3H)

MS (&-F"%%) m/z 513 (M+H)'.
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St laak
N—[2H(3—Hﬂiﬁ:—lH—"§]‘$’fc“5 E)-z K ]1-4-[2-@-%%E-1- X-mHE
Ay —mFer —A- K- K P Rb . A AE A 92p 8 .

'H NMR (DMSO) & 1.50-1.73 (m, 4H), 1.80 (m,
2H), 1.96 (m, 2H), 2.85 (m, 2H), 2.96 (m, 2H), 3.13 (m, 2H), 3.42 (m. 4H), 3.56 (m, 2H), 7.18 (d. J = 8Hz,
1H), 7.22(d, J = 5Hz, {H), 7.40 (bt, } = 7Hz, 1H), 7.48 (d. ] = 8Hz, 1H), 7.73 (s, 1H), 7.95 (d, ] = 8Hz, 2H),
8.16 (m, 3H), 8.38 (d, ] =5Hz, 1H), 8.6-8.78 (bm, SH).

MS (BT %) w/z 525 (M+H)'.

F 4 1aal
N-[2- (3-pk - 11—l -5- ) - T ]-4- (2~ {[2 (LA-PHR-FHK)-
LR]-PR-FA)—Eor-4-K)-F Fethk., HAAL 556 92 7

. 'H NMR (DMS0) 8 1.15 (1, ) =
THz, 3H), 2.77 (5, 3H), 2.78 (s, 3H), 2.96 (t, ] = THz, 2H), 3.10 (m, 2H), 3.57 (q, J = 7Hz, 2H), 3.69 (m,
4H), 7.18(d, § =8Hz, 1H), 7.24 (d, § = SHz, 1H), 7.49 (d, J = 8Hz, 1H). 7.72 (s, 1H), 7.94 (d, ] = 8Hz, 2H),
8.18 (m; 3H), 8.38 (d, ] =5Hz, 1H), 8.6-8.75 (bm, SH), 9.6 (bs, TH).

%34 laam
N-[2 (3 BE A IH-v s —5-R)-Lh]1-4-[2-G-—F RIE-RELK
L) —wEeg-4- R - R PR, R AH T 92r 9754,

'H NMR (DMSQ) § 1.35(m, 2H), 1.58 (m, 4H),
2.71 (s, 3H), 2.72 (s, 3H), 3.0 (m, 4H), 3.37 (m, 2H), 3.45-3.8 (bs, solvent), 7.18 (m, 2H), 7.32 (bm, 1H),
7.48 (d, J = 8Hz, 1), 7.72 (s, 1H), 7.94 (d, ] = 8Hz, 2H), 8.15 (m, 3H), 8.37 (d, } =5Hz, 1H), 8.57 (bs, 2H),

8.70 (bm, 3H), 9.35 (bs, 1H)
MS (& F*E) m/z 513 (M+H)".

% #4) 1laan
N—[2—(3~ﬁs}a —1H-%| Y —5-E) - A ]-4-[2- 5-"Hak-4- K - X A &
) v 4- R -X WEe . ERAARE IS 925 475,

'"H NMR (DMSO) & 1.36 (m, 2H), 1.61 (m, 4H),
2.9-3.1 (in, 8H), 3.35 (m, 4H), 3.5-3.7 (m, 4H), 7.18 (m, 2H), 7.40 (bm, 1H), 7.48 (d, J = 8Hz, 1H), 7.71 (s,
1H), 7.92 (d, J = 8Hz, 2H), 8.15 (m, 3H), 8.38 (d, J =SHz, 1H), 8.62 (bs, 2H), 8.70 (bm, 3H), 9.85 (bs, 1H),
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MS (BT %E) n/z 555 (M+H)'.

- 34 laap
N-[2-(3- Bk K~ 1H-w| <k -5-H)-Z K ]1-4-[2-5—kwe-1- K- XK A
) v —4- R - X VR, AR HE LHES 92t 09754,

'H NMR (DMS0) & 1.35(m, 4H), 1.5-1.95 (m,
8H), 2.80 (m, 2H), 2.95 (m, 4H), 3.38 (m, 4H), 3.55 (q, J = 7Hz, 2ZH), 7.19 {m, 2H), 7.40 (bm, 1H), 7.46 (d, ]
= 8Hz, 1H), 7.71 (s, 1H), 7.92 (d, ! = 8Hz, 2H), £.19 {(m, 3H), 8.39 (d, J =5Hz, 1H), 8.62-8.80 (bm, 5H), 9.20
(bs, 1H).

MS (BF"%%) m/z 553 (M+H)".

Fae$] laag
N-[2-(3-BE 3k —1H-w < -5-K) -3k ]-4-[2-(5-wbel B -1-K - KA &
) - -4- R 1 -K VB, 4 M AHE 4K 920 9754,

H NMR (DMS0)3 1.37 (m, 4H), 1.60 (m,
4H). 1.80 (mn, 2H), 1.94 (i, 2H), 2.94 (m, 4H), 3.08 (m, 2H). 3.33 (m. 2H), 3.50 (m, 4H), 7.19 (m, 2H), 7.40
(bm, 1H), 7.48 (d, J = 8Hz, 1H), 7.70 (s, 1H), 7.91 (d, ] = 8Hz, 2H), 8.15 (m. 3H), 8.36 (d, J =5Hz, 1H), 8.62
{bs, 2H), 8.7 (bm. 3H), 9.60 (bs, 111).

MS (BF* %) m/z 539 (M+H)'.

53] laar
N-[2- (3R - 1H-w5] % -5-28) - T AR ] -4~ (2-R- < R~ -5-20) -
F PR, A AHE LA laaa 9759,

"H NMR (DMSQO) & 291 (t, I = THz, 2H), 3.08 (m, 1H), 3.25 (m,
4H), 3.53 (q, ] = THz, 2H), 6.33 (bs, 2H), 7.17 (d, ] = 8Hz, IH), 7.38 (d, J = 8Hz, 2H), 7.46 (d. ] = 8Hz, 1H),
7.69 (s, 1H), 7.75 (d, J = 8Hz, 2H), 8.17 (d, ] = 3Hz, 1H), 8.42{(bm, 2H), 8.52 {bt, J = THz, 1H), 8.67 (bs,

2H).
MS (& F"% %) m/z 407 (M+H) .

574 laas
N—-[2-(3- B A -1H-9] =k —5-2) - H]-4-(1, 3- = PR -2- K-~ &~
wEer ~5-JK) - W R . A AR A LA Laab 09 774,

75



'H NMR (CD,0D) & 2.95 (s, 6H), 3.06 (1, =
7Hz, 2H), 3.36-3.55 (m, 5H), 3.66 (m, 2H), 7.23 (d, 3 = 8Hz, 1H), 7.39 (d, J = 8Hz, 2H), 7.47 (d, } = 8Hz,
1H), 7.77 (m, 3H), 8.07 (d, J = 3Hz, 1H), 8.30 (bm, 2H), 8.52 (bt, ] = THz, 1H), 8.68 (bs, 2H).

MS (B -T"%%E) n/z 433 (M+H) .

F.#H laat
BRE-3, 4= V-{[2-C-HA-1H-7l%-5-3K)-T K] - 8
Bey3-T (-WRA KR ). HRAE LHS) 99a 6 =4,
'HNMR (CD,0D) & 3.09(t, = 7THz, 2H),
3.40 (s, 3H), 3.60 (bs, 4H), 3.71 (q, ] = THz, 2H), 7.28 (d, ] = 8Hz, 1H), 7.48 (d, } = 8Hz, 1H), 7.56 (1, § =
8Hz, 1H), 7.77 (m, 3H), 7.87 (m, 4H), 8.07 (s, 1 H), 8.13 (s, 1H), 8.65 (bt, 1H).

MS (BF%%E) w/z 484 (M+H)".

LA laau
3= (Goph—4-3% ) - E 4R [2- BB K- 1H-k-5-)-Z %]
B, AR K 3EH] 99b 09 4.
TH NMR (DMSO) § 2.98 (1. = 7THz, 2H), 3.3-3.8'(bs,
A, 7.20(d, 1= gHz, 1H), 7.437(d; 3 =8Hz, IH), 7.50(d, J] = 8§Hz, 1H), 7.56 (8, J = 8Hz, 1H). 7.73 (bs,
2H), 7.80 (m, 3H), 7.91 (d, 1=8Hz, 2H),8.20(d, ] = 1Hz, 1H), 8.50 (bs, 2H), 8.70 (m, 3H),

MS (B-F"H%E) m/z 496 (M+H)".

LB laav
KX -3,4 -5 4-{[2-C-bkEX-1H-"3 s -5-A)-Z ] Bt i)
3-L ok —4- R - ) Bl ]. M A L4 99¢ ¢ 54,

"H NMR (CD,0D)§ 3.08 (¢, J = 7Hz, 2H),
3.15-3.3 (bm, 2H), 3.45 (t, } = THz, 2H), 3.70 (m, 2H), 3.6-3.95 (bm, 4H), 3.81 (t, J =THz, 2H), 4.66 (bm,
2H),7.27(d, J = 8Hz, 1H), 7.50 (d, I = 8Hz, 1H), 7.61 (1, } = 8Hz, 1H), 7.77 {m, 3H), 7.90 (m, 4H), 8.1 (s,
1H), 8.20 (bs, 1H), 8.7 (b1, TH),

MS (B-F*t%) m/z 539 (M+H)".
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%3] laaw

WX -2, 4-=H i 4-{[2-C-FRA-H-H%-5-K)-TA]-B K}
3-[(-—Z A B A AA)BE]. BERAL FHEL 99d 855, MS (F
FekE) m/z 539 (M+H)".

F et laax

BE-2,4-=—%8 4-{[2-@-Hit-10-3%-5-K)-T Kk ]-8 k)
2-[ (3-hyuk—4- K- X)) BbE]. A EF TR 99 95, MS (F
Fo8E) m/z 553 (M+H)".

L4 laaaa

Wk -2,4- %8 4-{[2-G-HEA-1H-3%-5-R)-Z K ]-miKk}
2-[(3—vkwd—-1-A @) BERe]. AL L4 99T 6975, MS (BT
s E) m/z 551 (M+H)".

L4 laaab

WX -2, 4~ %8 4-{[2-G-kA-1H-5-5-)- T A ]-m i}
2-[(A-—WRIIK-THK)BbE]. HRAE SE4) 99g 49 4. MS (BT
W) m/z 525 (M+H)'.

EiH] laaac

Wk -2,4- —H & 4-{[2-G-rkA-1H-%%-5-%)-Zh]-B k]
2-[(2, 8- -d@ L) PR-Bre]. HMAHE FH 99h &5 . MS
(&F"%%) m/z 514 (M+H)".

% 364 laaad

WE-2,4- =58 4 {{2-3-A-1H-9%-5-HL)-T k] - L)
2-1 (2,3~ gAkmi) ], MAE TR 991 6958, MS (BT
E) m/z 500 (M+H)'.
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L #H laaae
N-[2- (3-Bk - TH-"3 Wk -5- ) - T K T-4-[2- (4- T ok - 1- ) -
BE-4-JK - KW EL R, 1R A kS 92v 65 4.
m.p. 111-113°C. 'H NMR (DMSO-d): § 2.50 (s, 3H),

2.86 (s, 4H), 2.98 (t, 2H, J=9Hz), 3.30 (t, 2H, J=12Hz), 3.57 (m, 4H), 7.20 {d,1H, }=9Hz), 7.43 (d,1H,
J=6Hz), 7.50 (d,1H, J=9Hz), 7.74 (s,1}), 7.97 (d, 2H, J=9Hz), 8§ 22 {d,1H, J=3Hz), 8.26 (d, 2H, J=9Hz), 8.55
(s, 1H), 8.57 (d,1H, J=6Hz), 8.72 (s, 2H), 8.77 (t,1H, I=6Hz).
MS (B-F"%%) m/z 483 (M+H)".

F 5 M CuHaoNsO - 3C,HF,0, - 1. 5H,0:
HHA: C, 46.5%; H, 4.3%: N, 13.92%. .
THAME: C, 46.3%; H, 4.1%: N, 13.4%.

%74 laaafl
4-[(4—{4-[2- B- Bk A-1H-%%-5-K)-Z AR A TR A X k) —&vr
2B VHERIKI-TE. HRAALTAL 92w 5754,

m.p. 100-104°C. "H NMR (DMSO-d,): & 1.85(t, 2H,
J=6Hz), 2.26 (1, 2H, J=6Hz), 3.00 (i, 2H, J=6Hz), 3.18 (s, 3H), 3.56 (m, 2H), 3.71 (m, 2H), 7.22 (t,1H,
J=6Hz), 7.50 (d,1H, J=6Hz), 7.74 (s,1H), 8.00 (d, 2H, J=8Hz), 8.24 (s,1H), 8.25 (d, 2H, J=8Hz), 8.45 (d. 2H,
J=6Hz), 8.71 (s, 2H).
MS (&-F*%%) n/z 500 (M),

TLE G CoilHaeN;0, - 2. 5C,HF.0, - 0. 5H,0 -
WHAEL: C, 48.4%: H, 4.1%; N, 12.4%.
SRE: C, 48.7%; H, 4.1%: N, 12.1%.

9.4 1aaag

N-[2- B -1H-mlee-5-K)-Z £ ]1-4-[2-(2,2, 2- Z R LA -5
WA= KPR, LA AE Gk 902x 85 F 4.

m.p. 194-195°C. "H NMR (DMSO-d,): 6 3.02 (1. 2H, J=6Hz), 3.60

(m, 2H), 5.10 (d, 1H, J=9Hz), 5.19 (d, 1H, J=9Hz), 7.21 (d,IH, I=9Hz), 7.52 (d,1H, }=9Hz), 7.72 (5,1 H),
793 (d,1H, I1=3Hz), 8.00 (d. 2H. J=GHzZ), 8.20 (d,1H, I=3Hz), 8.32 (d, 21, J=6Hz), 8.44 (s,1H), 8.71 (s, 2H),
8.80 {m, 2H)

MS (& F %) m/z 483 (M+H) .

78



S laaah
N-[2- (3- B - 1H-w] g —5- ) - Z R 14— (20— ok 55— 1 Hh — v o —4—
)R PR, EINSE L 92y 9,54,
m.p. 134-136°C. "H NMR (DMSO-dq): &2.00 (m, 4H), 3.00 (1, 2H,
J=6Hz), 3.55 (i, 6H), 7.21 (m, 2H), 7.53 (d,1H, J=6Hz), 7.72 (5,1H), 7.93 (d, 2H, J=6Hz), 8.20 (m, 3H),
8.42 {m, 2, 8.71 (s, 2H).

MS (& F"% %) m/z 454 (M+H)'. >98%%L % (4-#7 HPLC).

5: 34| laaaj :
N-[2-3-B X -1H-w| % -5-%)-Z X ]-4-[2-(2-F F A& Ix-1-
) -Fer —A- R - AP B . R AE LA 922 05 5.

m.p. 117-120°C. '"H NMR (DMSO-d,): &
2.01 (m, 4H), 2.98 (t, 2H, J=6Hz), 3.40 (s,1H), 3.58 (m, 4H), 3.70 (s, 1H), 4.19 (5,1H), 7.20 (d,1H, J=6Hz),
7.25 (d,1H, J=6Hz), 7.50 (d,1H, J=6Hz), 7.73 (s5,1H), 7.94 (d, 2H, 1=9Hz), 8.21 (1, 3H, J=9Hz), 8.46 (d, 2H,

J=6Hz), 8.71 (s, 2H).
MS. (& -F*t %) m/z 484 (M+H)'.

TCE DM CorlHooN,0, - 2. 5C,HF,;0, - 0. 5H,0::
HAAE: C, 49.4%; H, 4.2%; N, 12.06%.
Talfh: C, 49.2%; H, 4.2%; N, 12.6%.

FL 4] laaak
N-[2-(8-Bk - 1H-»w| e -5-R)-Z ] 4-[2- (R A FTEELA FTH-N-F
ARL) -t -4- K- EPakk. £ MAF F#4] 92aa 65759,

m.p. 96-98°C. 'H NMR (DMSO-d,): 82.99
(t, 2H, I=6Hz), 3.23 (s, 3H), 3.59 (m, 2H), 3.80 (s, 2H), 7.21 (d,1H, J=9Hz), 7.30 (m, 1H), 7.50 (d,1H,
J=6Hz), 7.74 (s, 1H), 7.93 (d, 2H, J=9Hz), 8.20 (m, 3H), 8.45 (5, 2H), 8.71 (5, 2H).
MS (HB-FritE) n/z 471 (M+H) .
TG M CosHusNeO, - 3C.HF50, - H,0:
i HAhA: C, 44.8%: H, 3.8%: N, 13.5%.

Sem4h: C, 44.9%: H, 4.0%:; N, 13.5%.
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- 34 laaal
-[2- (3—%%—11{—"51 - 5- AV -] -4-[2- (6-s B -1-A - AR

N
) ey -4 - K FEERE. A AE AR 92ab 89 5.

%

m.p. 159-161°C. "H NMR (DMSO-d,): §
1.38 (m, 4H), 1.62 (m, 4H), 1.87 (m, 2H), 2.02 (m, 2H), 2.53 (m, 4H), 3.00 (m, 2H), 3.12 (m, 2H}, 3.38 (m,
2H), 3.57 (m, 2H), 7.20 (m, 2H), 7.30 (m,1H), 7.50 (d, 1H, J=6Hz), 7.72 (s, 1 H), 7.93 (d, 2H, J=6Hz), 8.19
(m, 3H), 8.40 (d, 1H, J=3Hz), 8.50 (s, 1H), 8.72 (m, 3H).

MS (BF"]RE) m/z 553 (M+H)'. >98%%h/F (441 HPLC).

%3] laaan :
N-[2-(3-Bk L -1H-%| R -5-FE)- T K ]-4-[2-(6-%T-1- X T E R

) g AR - VR R, A A ERS 92ac 89 .

m.p. 110-113°C. 'H NMR (DMSO-d.): § 1.36 (m, 4H),
1.63(m, 6H), 1.97 (m, 2H), 1.98 (m, 2H), 2.50 (m, 4H), 2.80 (m, 2H), 2.98 (m, 2H), 3.40 (m, 2H), 3.67 (m,
2H), 7.22 (m, 2H), 7.30 (m, 1H), 7.55 (d, 1H, J=6Hz), 7.70 (s, 1H), 7.97 (d. 2H, J=6Hz), 8.20 (m, 3H), 8.40

(d, 1H, J=3Hz), 8.50 (s, 1H), 8.75 (m, 3H).

MS (B-FeE) m/z 567 (M+H)'. >99%%E & (447 HPLC).

% 54 laaan
N-[2-(3-RR A -1H-wl % -5-K) - A ]-4-[2-(4-k=E-1- A T A &
) g -4-R - K Vs, A AKE LS 92ad #4754,

m.p. 94-96°C. 'H NMR (DMSO-d,): 8§ 1.52-1.86 (m. [0H),

2.50 (m, 4H), 2.82 (m, 2H), 2.98 (m, 2H), 3.40 (m, 2H), 3.61 (m, 2H), 7.20 {m, 2H), 7.35 (m, 1H), 7.50 (d,
1H, J=6Hz), 7.75 (s, 1H), 7.95 (d, 2H, J=6Hz), 8.20 {m, 3H), 8.40 (d, 1H, J=3Hz), 8.48 (5, 1H), 8.7 (m, 3H).

MS (& -F*E) m/z 539 (M+H)'. >99%%E & (547 HPLC).

£l laaap
N-{2-(3-BR A - 1H-93|%-5-K)-Z A ]-4-[2-U-— L HEE THEAE

) gt —4- - FER R, R AE L] 9%ae 05 5 Y.

m.p. 73-76°C 'H NMR (D,0): & 1.03 (1, 6H, J=8Hz), 1.60
(s, 4H), 2.81 (m, 2H), 2.97 (m, 6H), 3.45 (m, 4H)}, 7.08 (d, 1H, J=6Hz), 7.18 (d, 1H, J=3Hz), 7.35(d. | H,

J=9), 7.42 (s, 1H), 7.55 (m, 3H), 7.86 (s, L H), 7.98 (m, 2H), 8.10 (m, 1H).
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MS (B-F*RE) n/z 527 (M+H)'. >97%%LE (545 HPLC).

5: 745 laaaq
N—[2—(3—ﬂ1<f£—1H— ek -5-K)- LA ]-4-[2-(6-Hk-4- K- KA &
) g —4- R - K PE . S RAAE 5 EH 92af 65 5.

m.p. 129-130°C. 'H NMR (DMSO-d,): §
1.38 (m, 4H), 1.62 (m , 4H), 2.50 (m, 6H), 3.01 (m, 2H), 3.10 (m, 2H), 3.50 (m, 6H), 7.20 (m, 2H), 7.31 (m,
IH) 7.50 (d, IH, }=3Hz), 7.65 (s, 1H), 7.95 (d, 2H, 1=9Hz), 8.10 (m, 3H), 8.40 (m, 1H), 8.5 (s, 1H), 8.72 (m,
3H).
MS (& -Fef%E) m/z 569 (M+H)'. >99%%%/F (4-#F HPLC).

.74 laaar
N-[2-(3-Ak A -1H-9]-5-K) -] 4-[2-(6-——F R AT K FH)-
e —4- X - X PRk, R AE LEM 92ag B Y.

m.p. 89-91°C. 'H NMR (DMSO-d,): & 1.36 (m. 4H), 1.59
(im, 4H), 2.75 (s, 3H), 2.76 (s, 3H), 2.95 (m, 4H), 3.28 (m, 2H), 3.60 (m, 2H), 7.21 (m, 2H), 7.32 (m, 1H),
7.51(d, 1H, J=9Hz), 7.74 (s, 1H), 7.95 (d, 2H, }=9Hz), 8.18 (d, 2H, J=0Hz), 8.21 (d, 1H, J=3Hz), 8.37 (d.
1H, J=6Hz), 8.49 (s, 1H), 8.72 (m, 3H).

MS (& F*%%) m/z 527 (M+H)".
L& DM CaoHasNsO - 3C,HF;0, - 2H,0:;
HHAL: C, 47.8%; H, 5.0%; N, 12.4%.
SR C, 47.8%; H, 4.6%; N, 12.3%.

9: 74 laaas
N-[2-(3—BR A -1H W -5-K) - K] 4-[2-(4-=—FREATHEAHEIK)-
WV —4-JR 1 -K P ek, R R AE LA 92ah § 54,

m.p. 156-159°C. '"H NMR (DMSO-d,): & 1.62 (m.2H),
1.68 (m, 2H), 2.76 (s, 3H), 2.77 (s, 3H), 2.98 (t, 2H, J=6Hz), 3.07 (m, 2H), 3.99 (m, 2H), 3.59 (mn, 2H), 7.21
{m, 2H), 7.32 (m, 1H), 7.52 (d, 1H, J=9Hz), 7.74 (s, 1H), 7.95 (d, 2H, J=9H?z), 8.18 (d, 2H, J=9Hz), 8.21 (d.
IH, J=3Hz), 8.37 (d, 1H, J=6Hz), 8.49 (s, L|H), 8.72 (m, 3H),
MS (& -F"E) m/z 499 (M+H)".
T Z M7 CosHauNsO - 3CHF,0, - 2H,0:
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HHAA: C, 46.6%; H, 4.7%; N, 12.8%.
L. C, 46.5%; H, 4.5%; N, 12.6%.
>99% % JF (4 #7 HPLC).

3 74 laaat
4— [2 (=3 [2.2. 1] F-2- R &) e —4- K ]-N-[2- (3- Bk X - 1H- |
—5-A)-ZREI-EVEE. AL LA 92ai 6§75,

m.p. 152-155°C. '"H NMR (DMSO-d,):
5 1.14 (m. 2H), 133 (m. 2H), 1.46 (m, 2H), 1.63 (m, tH). 1.97 (m, 1H), 2.20 (m, 2H), 2.97 (1, 2H. J=6Hz)
3,56 (m, 2H), 4.00 (m, 1H), 7.20 (m, 2H), 7.37 (m, 1H), 7.53 (d, 1H, 1=9Hz), 7.73 (s, 1H), 7.94 (d, 2H,
1=9Hiz), 8.19 (d, 2H, J=0Hz), 8.20 (d, 1H, J=3Hz), 8.39 (d, IH, J=6Hz), 8.45 (s, 1H), 8.70 (m, 3H),

MS (BE-T"%%E) n/z 494 (M+H)".

07 4 CaoHaiN:O - 2C,HF;0, - 1. 5H,0

it H4E: C, 52.9%; H, 4.8%; N, 13.1%.
FRA:  C, 53.0%; H, 4.7%; N, 12.9%.
>98%2& L (4 #7 HPLC) . |

gz 74 1aaau
1-(4-{1-[2- (3-BR A -1H-%l ek -5-3) - IR R FEE & |- 38 ) e
—2- L) wbeb ke -2-F B, 1EJR A LA 92a) 65 5.

m.p. 139-141°C. 'H NMR (D,(0): &
1.98 (m, 2H), 2.28 (m, 1H), 2.81 (1, 2H, J=6Hz), 3.44 (1, 2H, J=6Hz), 3.62 (m, 1H), 4.40 (m, 1H), 7.07 (d,
1H, J1=9Hz), 7.12 (m, 1H), 7.38 {d, 1H, J=9Hz), 7.47 (s, 1H), 7.48 (d, 2H, J=0Hz), 7.89 (m, 3H), 8.16 (d, 1 H,

-J=6Hz).
MS (BF9%E) n/z 497 (M+H)".

FLE M CorHosNsO, - 3C.HF,0, - NH, :
H A C, 46.8%:; H, 4.0%; N, 14.7%.
F-4A:  C, 46.6%; H, 4.0%: N, 14.2%.

9: 349 laaav
N-[2- @~ A - 1H-v " -5-) -8 ]-4-{2-[(2-FX-TH)-N-FH
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K& ]-—Frw-4- K- K PEeE. A SFE LA 92ak 69 7 4.

m.p. 97-100°C. 'H NMR (DMSO-d,): 8
2.99 (t, 2H, 1=7Hz), 3.24 (s, 3H), 3.58 (m, 2H), 3.64 (1, 2, J=THz), 3.75 (m, 2H), 7.21 (m,.2H), 7.50 (d, TH,
J=9Hz), 7.74 (s, 1H), 7.94 (d, 2H, J=9Hz), 8.21 (m, 3H), 8.44 (d, 1H, J=5Hz), 8.52 (s, 1H), 8.72 (s, 2H).

MS (& -F* %) n/z 458 (M+H)".
7 DM CoslleN,0, - 3C,HF,0, - NHs:
HHAME: C, 47.1%; H, 4.1%; N, 13.7%.
Saldi:  C, 47.2%; H, 4.3%; N, 13.7%.

¥ 5% laaaw
N-[2- (3-8 A —1H-"| -5~ 1)~ L A 1-4- (2-"Bak—4-F v —4- 3L ) -
RV B, AR AE L] 92al 85 5.

'H NMR (DMS0) 8 3.0 (bt, 2H); 3.59 (m, 2H); 3.71 (m, 4H); 3.80
(m, 47, 7.20 (d, 1H, J = 8Hz); 7.32 (4, 3 = SHz 1H), 7.50 (d, J = §¥iz, 111y 7.74 (s, 1H); 7.94 (d, 2H,1 =
OHz): 8.22 (m, 3H); 8.51 (m, 2H); 8.73 (m, 3t); 12.28 (bs, 1H),

MS (B -F %) m/z 470 (M+H)'.

9: 5645 laaax
N-[2- (3 k- 117w -5-3k) -k ]-4-[2- GRog A P L R 3L) 3=
~4-JR - W B R, A AK LB 92an &5 Y.

'H NMR (DMSO) § 0.26 (m, 2H); 0.43 (4, 2H, J = THz);

1.12 (bt, H); 2.98 (t, 2H, 1 = THz); 3.25 (bs, 2H); 3.57 (m, 2H); 7.20 (m, 2H); 7.50 {d, 1H, ] = 9Hz); 7.74 (s,
{H); 7.94 (d, 2H, } = 9Hz),; 8.19 (m, 3H); 8.39(d, 1H, J = SHz); 8.53 (bs, 2H); 8.71 (bs, 3H); 12.28 (bs, 1H).

MS (BF"%E) m/z 454 (M+H)".
J:#%] laaay

N~[2—(3—%%—11-171*31“"f5_£)~w£]—4—[2~[(z—fﬁ’;’g}t—c}t)ﬂf?;‘;&
Rk e —4- LR WER K. AR AE L4 92an 69 5 4.
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"H NMR (DMSO) § 2.99 (bt, 2H); 3.22 (s, 3H);
3.58 (m, 4H); 3.86 (m, 2H); 7.24 (m, 2H); 7.50 (4, 1H, ] = 8Hz); 7.76 (s, 1H); 7.96 (d, 2H, ] = 9Hz); 8.46 (d
1H, J = 5Hz); 8.65 (bs, 1H); 8.76 (bs, 3H); 12.37 (bs, [H).

MS (&-FwrE) m/z 472 (M+H) ",

9% laaaz
N-[2- (3= Bk Ak - 1173 k-5~ ) - L ] -4-[2- (3- 2 A - A L A K) %
W4~ - R B K. R A A 92ap B 4.

'HNMR (DMS0) § 1.74 (bt, 2H); 2.98 (bt, 2H): 3.42 (bs,
2H); 3.50(t, 2H, J = 6Hz); 3.56 (m, 2H); 7.20 (m, 2H); 7.50 (d, 1H,J = 9Hz); 7.74 (s, 1H); 7.94 (d, 2H, I =
8Hz); 8.19 (m, 3H); 8.39(d, 1H, ) = 5Hz); 8.52 (bs, 2H}); 8.71 (m, 3H); 12.28 (bs, 1H).

MS (B-TF"%%E) w/z 458 (M+H)’,

93 4] laaaaa
N-[2- (B BRI - IH-wl g -5-H) - R ]-4-[Q-# R - H)-"E-4&
RYEvE 4K RV B, 4R A 544 92aq 09 5 4.

'HNMR (DMSQ) 8 .90 (t, 3H); 1.63 (bd. 2H);

2.99 (1, 2H); 3.6} (m, 8H); 4.70 (bs, 1H); 7.20 (m, 2H): 7.49 (d, 1H,J = 8Hz); 7.73 (s, 1H); 7.92(d, 2H,J =
8Hz); 8.18 (m, 3H): 8.42 (d, 1H, J = 5Hz); 8.50 (bs, 2H); 8.70 (bs, 2H); 12.26 (bs, 1H).

MS (B-FFE) m/z 469 (M+H)".

% #,45 laaaab
N=[2~ - MR- [H-7 o -5- ) - R T-4- (kR —1- B3 wg -4- 4 ) -
RP B, R AH F#kH 92ar #5754,

'HNMR (DMSO) & 1.61 (m, 6H); 2.98 (m, 2H); 3.57 (m, 2H); 3.84
(ra, 4H); 7.20 (m, 2H); 7.50 (m, 2H); 7.74 (s, 1H); 7.94 (d, 2H, 1 = 8Hz); 8.20 (m, 3H); 8.45 (d, 1H, ] =
SHz); 8.50 (bs, 1H); 8.71 (bs, 3H); 12.28 (bs, 1H).

MS (BE-Ft%) m/z 468 (M+H)".
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[}

%A laaaac
N-[2- (B-AK A -1H-"%~5-2K) - LR ]4-[2- (LA - P R -R L) -&%
—4-J)-K W Eb K. 4E A A 52364) 92as 69 54,

'"H NMR (DMSO0) & 1.15 (i, 3H, J = 7Hz); 2.98 (bt, 2H); 3.18 (5,
3HY; 3.59 (m, 2H); 3.73 (m, 2H); 7.21 (m, 2H); 7.50 (d, 1H, § = 8Hz); 7.74 (s, 1H); 7.94 (d, 2H, ] = 8Hz);
821 (m, 3H); 8.45 (d, 11, J = 5Hz); 8.53 (bs, 1H); 8.72 (bs, 3H); 12.29 (bs, 1H)

MS (B-T%%E) n/z 442 (M+H)'.

S #4 laaaad
N-[2- (3-mk A -1-73| % -5-38) - LR ]4-[2- (4 R vrr -1 - 8
w-4-F - P B . ERAAE L] 92at WM.

'} NMR (DMSO) & 1.38 (m, 2H); 1.82 (m, 2H); 2.99 (1, 2H,
= 7Hz); 3.34(t, 2H, J = 7THz); 3.58 (m, 2H): 3.76 (m, 1H); 4.39 (bd, 2H); 7.22 (m, 2H); 7.50 (d, 1H,J =
8Hz); 7.75 (s, 1H); 7.94 (d, 2H, I = 8Hz); 8.20 (m, 3H); 8.45 (d, 1H, J = SHz); 8.57 (bs, 1H); 8.73 (bs, 3H);
12.29 (bs, 1H).

MS (B-F %K) m/z 484 (M+H)'.

9745 laaaae
N-[2-(3-mk L —1H-9 " 5-K)-Z X ]-4-12-(2,3-— R A -B ALK
H)wEer-A- A - R WEb K. B AL LA 92au &) 4.

'H NMR (DMSQ) 5 2.98 (bt, 2H); 3.3 (m, 1H);

3.39 (m, 2H); 3.57 (m, 3H); 3.70 (bs, 1H); 7.22 (m, 3H); 7.50 (d, 1H, J = 8Hz), 7.74 (s, 1H); 7.94 (d, 2H, J =
9Hz); 8.21 (m, 3H); 8.40 (d, 1H, T = 5Hz); 8.53 (bs, 1H); 8.72 (m, 3H); 12.29 (bs, 1H)

MS (B F5%E) w/z 474 (M+H) .

93w laaaafl
N-[2- (3~ )H:K IH-%l 2 -5-K) - K ]-4-[2-[ (2, 3= X -w i) -
-k | e —4- K - P Eb B, AN AHE A 92av &5 4.

"HNMR (DMSO) 8 2.98 (t, 2H, J = 7Hz);
3.25 (s, 3H), 3.38 (d, 2H, 1 = 5Hz); 3.54 (m, 3H); 3.85 (bs, 2H); 7.22 (m, 2H); 7.50 (d, 11, J = 8Hz); 7.74 (s,
TH); 7.94 (d, 2H, I = 8Hz); 8.22 (m, 3H); 8.45 (d, 1H, J = SHz); 8.53 (bs, 1H); 8.71 (bs, 3H); 12.28 (bs, 1 H).
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MS (FF"%%E) n/z 488 (M+H)".

%#] laaaag
N-[2- (3~ BRI - 1H- v -5-JK) - T A 1-4-[2-((s) ~2- F AL F 3L ik
k- 1-8) v 4R -X ek, R AHE FES 92aw 05 F 4.

'"H NMR (DMSO) & 2.04 (m, 4H); 2.98 (1, 2H,
J=7Hz); 3.33 (m, SH}; 3.60 (m, 4H); 4.35 (bs, 1H); 7.20 (d,1H, } = 8Hz); 7.28 (d, 1H, J = 8Hz); 7.50 (d, 1H,
3 =8Hz); 7.74 (s, 1H); 7.95(d, 2H, J = 8Hz); 8.22 (m, 3H); 8.47 (d, 1H, ] = SHz); 8.52 (bs, 1H); 8.72 (bs.
3H); 12.28 (bs, 1H).

MS (B-F*R%E) m/z 498 (M+H)".

% #4] laaaah
N-[2- (3-FR - 1H-"3 % -5- &) - LA 14— 2k -1 - A g e -4 38) -
AP B, R A L] 92ax 6 F .

'H NMR (DMSO) & 2.98 (bt, 2H, J = 7THz); 3.24 (bs, 4H); 3.59 (m,

2H): 4.06 (bs, 4H); 7.20 (3, 1H, J = 9Hz); 7.40 (d, 1H, J = SHz); 7.50 (d, 1H, J = 8Hz); 7.75 (s, 1H); 7.96 (d,
2H, J = 8Hz): 8.24 (m, 3H); 8.56 (d, 1H, J = SHz); 8.63 (bs, 1H); 8.74 (m, 2H); 8.95 (bs, 2H); 12.30 (bs, 1H).

MS (EF"%%E) m/z 469 (M+H) "

9:#.4] laaaai

N-[2~-(B-Fk - 1H-%[-5-K)-Z K [-4-[2-[2- Q-F A -k wdk 57— 1 -
)RR Ew—4- K] - X Pabhk. R AE £#H 92ay W7
W,

'H NMR (DMSO) & 2.98 (bt, 2H); 3.24 (m,
AHY: 3.50 (m, 6H); 6.28 (bs, 1H); 7.22 (m, 2H); 7.39 (bs, 1H); 7.50 (d, TH. J = 8Hz); 7.74 (s, 1H): 7.94 (d,
2H, ] = 9Hz): 8.20 (m, 3H); 8.40 (bs, 1H); 8.50 (bs, 2H); 8.73 (m, 3HY; 12.28 (bs, 1H).

MS (B-F"%%E) m/z 512 (M+H)".

% 7] laaaaj
N-[2- (3~ Ak A -1H-"I-5-3K) - K1 4-[2-3-F ALk -m it f k) -
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wRer —4- K- Ve, ERALRE LES 92az 7.

'H NMR (DMSO0) 5 1.80 (m, 2H); 2.98 (t, 2H, J = 7THz);
323 (s, 3H); 3.40 (1, 4H, J = 6Hz); 3.55 (m, 2H); 7.20 (m, 2H); 7.50 (d, 1H, J = 9Hz); 7.73 (s, 1H); 7.94 (d,
2H, 3 = 9Hz): 8.18 (m, 3H); 8.38 (d, 1H, J = 5Hz); 8.54 (bs, 2H); 8.71 (m, 3H); 12.28 (bs, 1H),

MS (B-F"X %) m/z 472 (M+H)'.

%74 laaaak
4-[2- (3-BR &~ 11~ % —5-%) - LR ]-4-[2- 2B A - LA &K%
W-4-R]-K VLG, ALK %% 92aaa 87 Y. |

'H NMR (DMSO0) § 2.98 (t, 2H, } = 7THz); 3.44 (bs, 2H);

3.56 (m, 4H); 4.80 (bs, 1H); 7.20 (m, 2H); 7.49(d, 1H,J = 9Hz); 7.72 (s, 1H); 7.93 (d, 2H, J = 8Hz); 8.18
{m, 3H); 8.38 (d, 1H, J = 5Hz); 8.50 (bs, 2H); 8.70 (m, 3H); 12.26 (bs, 1H).

MS (&-F"%vE) m/z 444 (M+H)".

F 34 laaal
N=[2- (3~ Bk IE-1H-v3 % —5-28) -~ Tk ] -4-[2- (- P R IE L HE) -5
~4-K - VB, ERAKE SES 100a 69 74,

m.p. 122-123°C. 'H NMR (DMSO-d,): § 2.50 (s, 3H), 2.99 tt:
21, =9 Hz), 3.59 (m, 2H), 3.74 (m, 2H), 4.51 (m, 2H), 7.22 (d,1H, J=9Hz), 7.50 (d, | H, J=9Hz), 7.73 (s,lﬁ),
779 (d,1H, J=6Hz), 7.97 (d, 2H, J=6Hz), 8.20 (d,1H, J=3Hz), 8.28 (d. 2H , J=6Hz), 8.41 (s,1H), 8.71 (m,
3H), 8.76 (t,1H, J=6Hz).

MS (H-T°%E) m/z 459 (M+H)".

T0H AT CasHaNeOs - 2. 5C,HF;0, - 0. 5NH; :

it H4h: C, 50.1%; H, 4.3%; N, 13.1%.
SR C, 50.1%; H, 4.5%; N, 13.0%.

9 745 1aaaam

N-[2- (3~ Bk —1H-w| s —5-3) - A T4-[2- (- R A PEEX ZAHRL) -
g -4 - B, AR A SEH] 100b & Y.
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m.p. [59-161°C. "H NMR (DMSO-d,): & 1.52(d, 3H, J=6Hz),
3.00(t, 2H, J=6Hz), 3.60 {m, 2H), 5.21 (q,1H, J=6Hz), 7.2] (d,1H. J=6Hz), 7.51 {d, 1H, J=6Hz), 7.60 (s,
IH), 7.82(d, 2H, J=6Hz), 7.97 (d, 2H, J=9Hz), 8.20 (d, 1H, J=3Hz), 8.29 (d, 2H, J=9Hz), 8.44 (s, 1H), 8.71
(m, 2H), 8.80 (m, 1 H).
MS (B-T"%%E) m/z 472 (M+H) "

9549 laaaan
N-[2-(3-BRE-1H-wl-5-) - Kk ]1-4-[2-(6-——FPRETAK) =
-4-E - P ERE. 1808 AH LA 100c 85 5.

m.p. 82-84°C. '‘H NMR {DMSO-dg): & 1.40(m, 2H), 1.49
(m, 2H), 1.68 (m, 2H), 1.81 (m, 2H), 2.76 (s, 3H), 2.78 (5, 3H), 3.01 (m, 4H), 3.56 (m, 2H), 7.21 (d, 1H,
J=9Hz), 7.50 (d, 1H, J=9Hz), 7.74 (s, 1H), 7.78 (d, 1H, }=6Hz), 7.98 (d, 2H, }= 9Hz), 8.21 (d, 1H, J=3Hz),
8.27 (d, 2H, J= 9Hz), 8.55 (s, 1 H), 8.70 (m, 3H), 8.78 (m, 2H).
MS (B-F"FE) m/z 528 (M+H)'. >99%%k 3 (£5-#F HPLC).

5614 laaaap
N-[2-(3-BE A -1H-%[ % -5-K)-Z E1-4-[2- G- B K= -3- & &
) v -4~ R 1R P 8ol B RK Sk H) 100d 65 7

m.p. 145-147°C. '"H NMR (DMSO-d,): 8 1.92 (m, 2H),
220 (m, 1H), 2.25 (m, 1H), 3.00 (t, 2H, I=3Hz), 3.22 (i'n, 2H), 3.52 (m, 2H), 5.55 (m, 1H), 7.20 (d, 1H,
J=6Hz), 7.50 (d, 1H, J=6Hz), 7.70 (s, 1H), 7.75 (d, 1H, }=3Hz), 7.97 (d, 2H, J=9Hz), 8.20 (d, 1H, J=3Hz),
8.26(d, 2H, J=9Hz), 8.45 (s, 1H), 8.70 {m, 3H), 8.77 (1, 1H, J=3Hz).
MS (& F*iE) m/z 498 (M+H)'.

FH#4) laaaaq
N-[2- (3~ K- 1H-w g -5-35)- L L ]-4-[2- (- & B - 1- k- T &
R) - Fo-4- KRB, A SE S 100e 6 24,

m.p. 104-105°C. *H NMR (DMSO-d,): 5 1.89 (m, 2H),
2.05 (m, 2H), 2.98 (1, 21, J=3Hz), 3.19 (m, 2H), 3.50-3.66 (m, 6H), 4.73 (m, 2H), 7.22 (d, 1H, J=6Hz), 7.50
(d1H, J=6Hz), 7.73 (s, 1H), 7.88 (d, 2H, J=6Hz), 8.01 (d, 2H, J=9Hz), 8.25 (d, 1H, J=3Hz), 8.30 (d, 2H,
J=9Hz), 8.51 (s, 1H), 8.71 (s, 2H), 8.76 (m, 1H), 8.77 (m, 1H).
MS (& -Fwt %) m/z 498 (M+H) .

o F A CogHaNLO, - 2. 5C,HF,0, -H,0:
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Wt HEAM: C, 49.5%:; H, 4.5%; N, 12.3%.
TR C, 49.6%; H, 4.4%; N, 12.2%.

4] laaaar
N-[2- (3-fk k- 1H-%lf-5-K) - T Rh]-4-[2- - = TR A L AKL) %
w-4-R ] -E TV ELR:. A AHE FH] 100 &8 754,

m.p. 106-107°C. 'H NMR (DMSO-d,): & 2.89 (s, 3H), 2.91

(s. 3H),3.59 (m,4H), 4.75 (¢, 2H, J=3Hz), 7.20 (d, 1H, J=6Hz),7.51 (d, 1H, J=9Hz), 7.74 (s, H), 7.87 (d, 1H,
J=6Hz), 8.00 (d, 2H, J=9Hz), 8.20 (d, 1H, J=3Hz), 8.30 (d, 2R, J=9Hz), .45 (s, IH), 8.72 (s, 2H), 8.77 (d,

1H, J=6Hz), 8.79 (m, 1H).
MS (B-F%%E) m/z 472 (M+H)". >99%%kJE (4547 HPLC).

9-70%) laaaas
3-(2-— VR L AR BE-4-K 8 [2- G- EA-1H-%3%-5-%)- &
KBk, HRAE LR laae 8579,

m.p. 99-101°C. 'H NMR (D,0): &2.88(s, 6H),2.94 (1, 2H
J=61Hz), 3.55 (m, 4H), 4.32 (t, 2H, J=3 Hz), 6.99 (d,1H, J=9 Hz), 7.20 (m, 2H), 7.39 (d,1H, J=6 Hz),
7.45(d,1H, J=6 Hz), 7.55(m, 4H), 7.94 (s, 1H).

MS (BT E) m/z 470 (M+H)'. >99%%L & (447 HPLC).

% 34 laaaat
N—[2- (3 BRIk —1H-¥3 e —5- ) - T ] -4~ (1- Atk e -2- &) - K F 8k
Be. HEMAE LG laaf 65759,

m.p. 164-167°C. "H NMR (DMSO-d.): & 2.98 (1, 2H, J=7Hz), 3.58 (m, 2H), 7.20
(d, 1H, J=8Hz), 7.44 (m, 2H), 7.47 (d, 1H, J=8Hz), 7.74 (s, 1H), 7.92 (s, 4H), 8.20 (d, IH, J=3Hz), 8.37 (m,

1H), 8.45 (s, 1H), 8.71 (s, 2H).

MS (BTt %) w/z 400 (M+H)".

G E A Cllu NSO, - 1. BC,HF,0, - 0. 5H,0:
H51A: C, 53.9%; H, 4.1%; N, 12.1%.
FrAL:  C, 54.1%; H, 4.6%; N, 12.5%.
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T4 laaaau

“@- 2V RALRL) KE-4-F B [2- G-B A - IH- 9 k-5-4) -2,
AIBE R, HR AL TEH laag 65759,
m.p. 73-76°C. 'H NMR (D,0): 8 NMR 2.57 (s, 6H), 2.95
(1, 2H, J=3Hz), 3.32 (1, 2H, J=3Hz}, 3.60 (1, 2H, J=6Hz), 4.20 (m, 2H), 7.00 (d, 2H, J=6Hz), 7.20 (d, 1H,
J=3Hz), 7.25 (d, 1H, J=3Hz), 7.35 (m, 1H), 7.46 (m, 3H), 7.52(d, 2H, J=6Hz), 7.60 (s, 1H}, 7.95 (s, 1H).

MS (B T2 %) m/z 470 (M+H)'. >94%%:JF (547 HPLC).

£t laaaav ,
~B- =V RAFANL) BEEX-4-B 8 [2- BB A -1H-%%-5-K) -2
Ik, AR AE 9564 laah & = 4.

m.p. 76-78°C. '"H NMR (D,0): & 1.95(m, 2H); 2.45 (s,
6H), 2.88 (1, 2H, 1=9Hz), 2.96 (t, 2H, I=9Hz), 3.59 (1, 2H , J=9Hz), 4.00 (t, 2H, J=9Fz), 7.06 (. 2H), 7.23

(m., 1H), 7.31 (m, 1H), 7.42 (m, 3H), 7.56 (d, 3H, 1=9Hz), 7.61 (s, 1H), 7.96 (s, 1H).

MS (& -F¥ %) m/z 484 (M+H)'. >98%%5F (H-#F HPLO).

S5 1aaaaw

~ @2 W RERAR) KE-4-F 8 [2- G- - 107 % -5- %) - 2
AN TBLEE. M 5% J3k4] laai 85 4.
m.p. 84-86°C. 'H NMR (D,0): & 2.06 (m, 2H), 2.76 (s,
6H1), 2.85 (1, 2H, J=6Hiz), 3.18 (1, 2H, J=6Hz), 3.47 (t, 2H, J=6Hz), 4.00 (t, 2H, J=6Hz), 6.88 (d,1H, J=6Hz).
7.02 (s,1H), 7.12 (m, 2H), 7.25 (t,1H, ]=9Hz), 7.36 (d.1H, J=9Hz), 7.45 (m, 4H), 7.86 (s,1H);

MS (B F°%%) m/z 484 (M+H)'. 100%%EJE (447 HPLC).

9234 1aaaax

N-[2-(3 MAE -9 -5-24) -2 ] 4- (- A —nabme—3- 1) i
Wi, AW B L340 laaj 65 %49,
'"H NMR (DMSQ) & 3.01 (bt, 2H); 3.56 {m, 2ZH); 7.20 (d, 1H, ) = 9Hz); 7.52 (m,

2H); 7.73 (m, 2H); 7.86 (d, 2H, ] = 9Hz); 7.94 (d, 2H, J = 9Hz); 8.20 (s, 1H); 8.27(d, 1H, ] = 7Hz); 8.67 (s,
1HY; 8.56 (s, 2H); 8.71 (m, 2H); 12.28 (bs, 1 H).
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MS (B-F*{%E) m/z 400 (M+H)".

3 #4) laaaay
1-[2- (LB R IR -TF L) - -4~ K] -N-[2- (3-BK - 1H-%| " -5-3k ) -
GIIKFELE:. M AK 44 laak 658,
'H NMR (DMSO} 5 1.94 (s, 3H); 2.99 (bt, 2H); 4.49 (d, 2H, ] =
5Hz); 7.20 (d, 1H, J = 8Hz); 7.50 (d, 1H, ] = 8Hz); 7.74 (s, 1H); 7.83(m, 2H); 7.94 (d, 2H , J = 8Hz); 8.00 (d,
2H, J = 8Hz); 8.22 (d, 1H, ] = 3Hz); 8.53 (m, 2H); 8.74 (m, 3H); 12.29 (bs, 111)

MS (B-F"%%) m/z 455 (M+H)".

534 laaaaz
B 45 B (4-(4-[2- (3-FR - 1H-vl ok -5-K)~ LA R A FaL A ]-
FR] e -2- A TR) B, EBAE LA laal 654,

'H NMR (DMSO) 8 1.75 (m, 2H); 1.94
(m, 24); 2.58 (m, TH); 2.94 (m,5H); 3.30 (m, 2H); 3.62 (m, 2H); 4.54 (bd, 2H); 7.20 (d, 1H, J = 8Hz); 7.51
(d, 18, J = 8Hz); 7.76 (s, H); 7.88 (m, 2H); 7.94 (d, 2H,J = 9Hz); 8.03 (d, 2H, J = 9Hz); 8.24 (s, 1H): 8.44
(bs, 1H); 8.77 {m, 3H); 172,35 (bs, _l H).
MS (B-F"% %) n/z 524 (M+H)'.

954 laaaaaa
N-[2-(3-AR A -1-9lk—5-K)-ZH]-4-[1-B-=—F 28 E A RX)-6-4
R-1,6- A -3-K]-EFEl. #£RARETHH laan 859,

m.p. 129-130°C. 'H NMR (DMSO-d,): &
2.07 (1, 2H, J=61iz), 2.72 (s, 6H), 2.84 (1, 2H, J=6Hz), 3.03 (t, 2H, J=6Hz), 3.46 (1, 2H, J=6Hz), 3.98 (1, 2H,
J= 6Hz), 6.58 (d,1H, J= 12Hz), 7.12 (d,1H, J=9Hz), 7.38 (m, 3H), 7.47 (m, 3H), 7.81 (m, 2H), 7.88 (s,1H).

MS (H T %) n/z 485 (M+H)".

T ZE DM CosllyuNs 0, - 3C,HF,0; - 0. 5H,0;
WHAL: C, 48.9%; H, 4.3%; N, 10.1%.
G C, 48.6%; H, 4.3%; N, 10.4%.
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% #.4)] laaaaab
N-[2- (3-Bk - 1H-7-5-K)- T A T-4-[6-B-—FRAEFAL)
W3- ARV EREE. R A K £EA laan 857547,

m.p. 84-86°C. 'H NMR (D,0): 8 2.11 (m, 2H), 2.78 (s;
6H), 2.90 (t, 2H, 1=3Hz), 3.21 (m, 2H,), 3.51 (t, 2H, J=3Hz), 4.23(m, 2H), 6.85 (d, 1H, J=6Hz2), 7.05 (d,1H,
y=6Hz), 7.40 (d, 1H, J=6Hz), 7.48-7.55 (m, SH). 7.89 (m. 2H), 8.23 (s,1H).

MS (&-Frt%) m/z 485 (M+H)'.

o7& DM CasHazNsO, - 3C,HF;0, :

HHEAME: C, 49.4%; H, 4.3%; N, 10.2%.

TRE:  C, 49.3%; H, 4.6%: N, 10.4%.

5 #.45 laaaaac

(6—{4-[2- (3-BK A -1H-"3 <t -5- ) -Z R RA FEE AT X L) -2- A%
—2H-wkw -1-) T8k, ALK 4] laap 8 5. MS (F T %)
m/z 457 (M+H)".

Fsp| laaaaad

N-[2- (B~ kL ~1H-w =k ~5-K)- LR I 4-{1-[-—F R A T E KK
YEA) PRI-6-AK-1,6-—&Awm-3-X)-XVachk. RAXFE
4| laaq 6554 m.p. 71-75°C. 'H NMR
(D,0): § 2.75 (s, 6H), 3.16 (m, 2H), 3.37 (m, 2H), 3.50 (m, 2H), 4.55 (s, 2H), 4.63 (m 2H), 6.48 (4, 1H,

'J=9Hz), 7.03 (d, 1H, J=9Hz), 7.25 (m, 3H), 7.38 (m, 3H), 7.63 (s, 1H), 7.65 {(m,, 1H), 7.79 (5, 1H)
MS (B 1% %) m/z 528 (MHH)'. >O4%%hE (44 HPLC).
I #4] laaaaac

N-L2- GBIl R -5- 1) - LR ] -4- (- = Rk -vkom -1-35) -
AWEL K. 1M AH F34] laas 8§ 5.
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'H NMR (CD,0D): 8 8.04 (s, IH0, 7.71 (brs, [H), 7.59 (d, 2H), 7.47
(d, 1H), 7.19 (dd, TH), 6.92 (d, 2H), 3.93 (d, 2H), 3.59 (¢, 2H), 3.29 (m, 1H), 2.96 (t, 2H), 2.80 (dt, 2H), 2.74
(s, 6H), 2.06 (m, 2H), 1.68 (dq, 2H).

MS (&-F" %) w/z 433 (M+H)'. 92%%k)E (445 HPLC).

% 3.4 laaaaaf
N-[2-(3- Mk - 1H-73 k-5~ )- T A ]-4-[4-2- = FREA-T A K
) kg -1-A]-EFELE. ALY L#HH) laat 65,54,

'H NMR (CD;0D): d 8.04 (s, 1H), 7.86 (d, 1H),

7.71 (s, 1H), 7.68 (d, 1H), 7.59 (d, TH), 7.19 (d, 1H), 6.91 (d, 2H), 4.02 (d, 2H), 3.64 (t, 2H), 3.56 (brs, 2H);
i
(.42 (m, 1H), 2.98 (s, 6H), 2.90 (m, 2H), 2.20 (brd, 2H), 1.79 (q, 2H).

MS (& F*% %) m/z 476 (M+H)*. D>97%%L/E (5#F HPLC).

9: 754 laaaaag
4= (4~ F K-k - 1K) -N-[2-B-FR K- 1H-% % 5-K) - A ]-% 7
Bile. 1M AE F4H] laav 85 7.

'H NMR (CD,0D): § 8.08 (s, 1H), 7.78 (s, 1H), 7.71 (d, 2H), 7.48 (d, 1H),
7.24 (dd, 1H), 6.99 (d, 2H), 3.96 (brd, 2H), 3.65 (1, 2H), 3.05 (t, 2H), 2.93 (dt, 2H), 2.07 (brd, 2H), 1.70 (dg.

2H),
MS (& F*%%E) m/z 405 (M+H)'. >99%%k ¥ (HPLC).

544 laaaaah
N-[2- (3-ARI-IH-%l %k —5- %) - L A ]-4- (-7 A —vkm-1-4) - %
Tz, W AE L#b) laaw 05 59,
'H NMR (CD,0D): d 8.07 (s, H), 7.76 (5, H), 7.72 (d, 2H), 7.46 (d, H). 7.33
(dd, H), 7.08 (d, 2H), 3.60-3.72 (m, 3H), 3.44-3.52 (m, H), 3.29 (s, 3H), 3.10-3.20 (m, 2H), 3.04 (1, 2H),
1.97-2.08 (m, 2H), 1.54-1.65 (m, 2H). MS (CI) m/z 420 (M+H)+.
9 #.4] laaaaai
- (4- AL RIS ok o~ 1- 28 ) -N-[2- -k A - 1H-vl sk 5-K) -2 & -
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FVBK. LR AE Rk 125 65 4.

'H NMR (CD,0D): 6 8.08 (s, LH), 7.76 (s, 1H), 7.69 (d, 2H), 7.48 (d,
1H), 7.24 (dd, 1H), 7.01 (d, 2H), 3.83 (brd, 2H), 3.65 (1, 2H), 3.05 (¢, 2H}, 2.98 (dt, 2H}), 1.97 {m, 2H), 1,94
(s, 3H), 1.58 (dq, 2H). MS (CI) m/z 447 (M+H)+.
9564 laaaaaj
4-(1- LB kot —4- ) -N-[2- (3B A -10-w|p-5-K)- A ]-%
TR, A S laay 85778,

'"H NMR (CD,0D): 3 8.06 (s, 1H), 7.76 (d, 2H), 7.47 (d, 1B)), 7.32 (d, 2H),
7.23(dd, 1H), 4.02 (d, 1H), 4,64 (t, 2H), 3.05 (1, 2H), 2.81-2.93 (m. 1H), 2.64-2.75 (dt. 1H), 1.82-1.92 (m,
2H), 1.55-1.75 (m, 2H}, 1.37 (m, 1H).

MS (B-F"rE) n/z 432 (MHH)'. >96%%EF (447 HPLC).

F#4 laaaaak
4= {4-[2- (B-AR A - 1H-— ek -6~ ) - R FEL L] F ) kot -1-
e, AL L4 laaz 8 59,

'H NMR (CD,0D): 5 8.07 (s, 1 H), 7.76 (s, 1H), 7.70 (d,
2H), 7.47 (d, 1H), 7.3} (brd, 2H), 7.24 (dd, 2H), 4.14 (m, 2H), 3.66 (t, 2H), 3.08 (t, 2H), 2.80-2.97 (m, 2H),
1.80-1.88 (m, 2H), 1.58-1.68 (m, 2H).

MS (&-F"%%E) n/z 433 (M+H)'. 95%%EE (454 HPLC).

92 36.4) laaaaal
N-[2- (3-BK AR~ 1H-vl 2k —5- 3K ) - 2 2k -4~ (1P & ~1- B AL —vR w2 —4-
R)-F VB, HMAE 544 laaaa #5759,

'H NMR (DMSO): § 8.69 (brs, 1H), 8.46 (brs, 1H), 8.19 (s, 1H), 7.80
(d, 1H), 7.70 (s, 1H), 7.48 (d, 1H), 7.37 (d, 1H), 7.18 (d, 1H), 3.75 (d, 2H), 3.50 (s, 31), 3.45-3.72 (m, SH),
2.94 (m, 1H), 1.97 (m, tH).

MS (BT %) m/z 420 (M+H)'. 96%%EJE (44 HPLC).

3 5.4 laaaaan
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N-[2- (3-BR K -1H-9 " ~5-K) - LK ]-4-(Q-F R kw-4-FK) X Pt
e, M HRE LS taaab B 5.
'H NMR (DMSO): 5 9.55 (brs, 1H), 8.62 (d, 2t1), 8.18 (d, 1H), 7.77 (d, 1),

7.69 (s, 1H), 7.46 (d, 1H), 7.29 (d, 1H), 7.15 (d, 1H), 3.47-3.,52 (m, 2H), 3.02-3.06 (m, [H), 2.89-2.95 (m,
2H), 2.78-2.80 (m, 4H), 1.97-2.01 (m, 1H), 1,79-1.82 (m, 1H), 1.20-1.24 (m, 1H),

MS (&E-F"rE) m/z 404 (M+H)".

9 #4) laaaaan
N-[2- (3~ Bk - 1H-" " —5- )~ L&) 4-(1-F B B -k w -4-38) -
K P BLE. MR LY FHEY laaac 875 .

'"H NMR (CD,0D) : d 8.06 (s, 1H), 7.76 (s, 1H), 7.72 (d, 2H), 7.47
(d, 1H), 7.34 (d, 2H), 7.23 (d, 1H), 3.84 (d, 2H), 3.67 (m, 2H), 3.04 (1, 2H), 2.71-2.89 (m, 3H), 2.84 (s, 3H),

1.92 (m, 2H), 1.78 (dq, 2H).

MS (B "% %) n/z 468 (M+H)'.

374 laaaaao
4 (2- LB R I, 1I-— WA -TIE) -N-[2- BB A~ 1H-v3 w54 ) -
CRI-EW k. R AH &4 laaad &5 74,

'H NMR (DMSO) 3 1.24 (s, 6H); 1.77 (s, 3H); 2.96 (t, 2H); 3.27 (d, J
— 6Hu): 3.5 (m, 2H); 7.20 (d, J = 9Hz, 1H); 7.44 (d, J = 9Hz, 2H); 7.50 (d, J = 9Hz, 1H); 7.65 (1, 1H); 7.77
(m, 3H); 8.20 (d, 1 = 3Hz, 1H); 8.52 (m, 2H); 8.70 (bs, LH); 12.28 (bs, [H),

MS (& -F*%E) n/z 420 (M+H)'.

9: 64 laaaaap
N-[2- (8- - IH-"| % -5-2) - LA ] -4- - FHsb R A -1, 1-=F &
~LIOR) R W R . MM AK S 106 854,

"H NMR (DMSO) § 1.28 (s, 6H); 2.74 (5, 3H); 2.96 (1, ] =
7Hz, 2H): 3.11 (d, J = THz, 2H); 3.54 (m, 2H); 6.85 (1, J = THz, 1H); 7.18(d, ] = 9Hz, 11); 7.48 (m, 3H);
776 (m, 3H); 8.20 (4, J = 3Hz, 1H); 8.54 (m, 2H); 8.70 (bs, (H); 12.27(d, J = 3Hz, 1H)

95



MS (BFF"RE) m/z 456 (M+H)".

%4 laaaaaq
WO —4-H R (2- (4-[2- (B-BR A -1H-%¢-5-RK) LA RL T LT-X
Ay -2-93k - /) -, A AE EHEA laaal 69754,

'H NMR (DMS0) & 1.24 (s, 6H); 1.68 (m,
4H); 2.42 (m, THY; 2.84 (m, 2H); 2.96 (m, 2H); 3.28 (m, 4H); 3.54 (m, 2H); 3.90 (bs, 1H); 7.18(d, J = 8Hz,
VH); 7.44(d, J = 8Hz, 2H); 7.50 (d, ] = 8Hz, 1H); 7.76 (m, 4H); 8.22 (s, [H); 8.58 (m, 2H); 8.71 (bs, 1 H);

12.30 (bs, 1H).

MS (B-F"%%) m/z 489 (M+H)'.

9 7.4 laaaaar
N-[2- (3-Bk 10—k —5- ) - K ]-4-(1, i-= PR -2-B K- )
P B R, M HARE LD 10Ta g 5.

"H NMR (DMSO) & 1.23 (s, 6H); 2.96 (t, 2H); 3.23 (d, J = 6Hz, 2H);
3.55 (m, 2H); 4.19 (bs, 2H); 5.72 (t. 1H); 7.19 (d, J = 9Hz, 1H); 7.46 (m, 3H); 7.75 (m, 3H); 8.20 (d, J = 3Hz,

1H); 8.53 (m, 2H); 8.70 (bs, 1H); 12.26 (d, J = 3Hz, IH)

MS (&Z-F*K%E) n/z 421 (M+H)".

L4 1laaaaas
N-[2-(3-BR K -1H-9w-5-K)- Tk ]-4-[2-(3-T A - K)-1,1-=
W -THKIXPEE. A LH#4 1070 8754,

'"H NMR (DMSO) § 0.93 (1, J = 7Hz, 3H); 1.22 (s, 6H); 2.96 (m,
4H); 3.25 (m, 2H); 3.56 (m, 2H); 5.54 (by, [H); 5.78 (bs, 1H); 7.18 (d, J = 8Hz, 1H); 7.43 (d, ] = 8Hz, ZH);
7.72 (d, J = 8Hz, 1H); 7.76 (m, 3H); 8.21 (bs, 1H); 8.51 (m, 2H); 8.70 (bs, 1H); 12.27 (s, 1H).

MS (BT %) m/z 449 (M+H)".
9 7.4 laaaaat

N-[2- (3R AR -1H-% % -5- ) - Z K ]-4-(2- = F £ H4-3, 4, 5, 6-v9 &,
e —4- ) KW ERRE. R A 9 laaail 89759,
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-

'H NMR (DMSQ) 8 1.88 (m, 1H); 2.11 (m,
1H); 2.98 (m, 10H); 3.33 (m, 1H); 3.57 (m, 2H); 4.80 (bs, 1H); 7.18 (d, J = 9Hz, I H); 7.42 (4, } = 8Hz, 2H);
7.50(d, § = 8Hz, 1H); 7.86 (d, J = 8Hz, 2H); 8.05 (s, 1H); 8.22 (d, J = 3Hz, 2H); 8.64 (bs, 2H); 8.71 {bs, 1H);

12.31 (s, 1HD.

MS (B-FwtE) m/z 432 (M+H) .

9 3.4 laaaaau
N-[2-(3-Bk - 1H-%| "k —5-H)- TR T-4- (-t -4- R E X)X
VB H:. ALK 92564 laaaj ¥ W,

| 'H NMR (CDCL,): 8 8.07 (s, 1H); 7.74 (s, 1H); 7.64 (d, 2H); 7.46 (d, 1H);
7.22.(dd, 2H); 6.79 (d, 2H); 3.63 (t, 2H); 3.03 (1, 2H).

MS (& F*% %) m/z 416 (M+H)".

F A laaaaav
N-[2-(3-BK B - 1H-%| 2 -5-K)~ LR ]-4-(1- P kg —4- L 8 X)) K
VB, 4K 934 laaak &9 759,

'H NMR (CD,0D): d 8.07 (s, 1H), 7.74-7.79 (m, 3H), 7.46 (d, 1H),
7.23 (dd, 1H), 6.99-7.09 (m, 2H), 3.59-3.67 (m, 2H), 3.34-3.45 (m, 2H), 3.12-3.23 (m, 1H), 3.04 (t, 2H), 2.91
(t, 3H), 2.38 (brd, 1H), 2.20-2.26 (m, 2H), 2.06-2.10 (m, 2H), 1.89 (brq, 1H).

MS (&-F*%E) m/z 420 (M+H)'. 94%%k/F (-# HPLLC).

I3 laaaaaw #v laaaaax
N-[2- (3-BR I~ 1H-wlwe-5-R)-Z # 1-4-(1, 2,3, 6- w3 G ubwzr-4-3)
KW Bk, 1M L5H 5364 67b 6554,
"H NMR (300 MHz, DMSO-d) d 12.27 (bs, 1H), 8.89 (bs, 2H), 8.70

(bs, 2H), 8.56 (t, 1H), 8.21 (bs, 2H), 8.20(d, J = 3 Hz, 1H), 7.84 (d, ] = 8 Hz, 2H), 7.72 (5, 1H), 7.57({d, J = &
Hz, 2H), 7.48 (d, ] =8 Hz, 1H), 7.18 (d, ] = 8 Hz, 1H), 6.32 (bs, 1H), 3.78 (bs, 2H), 3.57-3.49 (m, 2H), 3.3
(obsc, 2H), 2.94 (t, ] = 8 Hz, 2H), 2.69 (bm, 2H);
MS (B"% %) m/z 388 (M+H)'.

F ON-[2-(B-p I -1H-w g -5- ) -2 K 1-4-(1, 2, 3, 6—v9 &7t
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—4-3%) X P BB (Smg) 69 MeOH (2mL) & A N, 4 4t, K5 A 10%4e—
% (Omg), FHARMEBALTILE LY. }iﬁ% Wi A AR 4340, 5F B 2
FH 30 54, ARAGFIERY, KEEH Celite i1, M MeOH
s, WA JEATE] N-[2- BRIk -5~ ) - LA ) 4wk -4
- P B

H NMR. {300 MHz, DMSO-dg) d 1231
(bs, 1H), 8.72-8.84 (m, 7H), 8.21 (s, 1H), 7.79 (d, § = 7 Hz, 2H), 7.72 (s, 1H), 7.47 (d,J =8 Hz, 1H), 7.30 (d,
}=7Hz 2H),7.17 (d, } = § Hz, 1H), 3.52 (m, 2H), 3.3 {obsc, 2H), 3.05-3.85 (m, 5H), 1.96-1.72 (m, 4H);

MS (Z-F*%%) m/z 390 (M+H)".
FHA) laaaaay .
4-(2- B K1, 1-Z VR TH)-N-2-[3-B A% -5-L 1L 1) X T8
i3

@ 4-C-[RTEREAEAI L, 1-ZFRZE)N-C-[1-&RTH
EAE--RTRBELEKREE-5-A]2ZK) X ¥ ok (0.092g, 0.14
mmol, B P laaal) 8 =5 F 5K (8ml) 35 & I m A A58 K (0. 1mL)
A ZRCE L), HHF6INE, RERALBRAY, REETHAE
T, MM F 25358 & RKEELEY (n.p. 67-70T).

'"H NMR (D,0): § 1.29(6H, 5), 2.91 (2H, 1, J=17Hz),3.12(2H, 5), 3.53

(2H, 4,7 =7 Ha), 714 (14, d, J = § Hz), 7.36-7.46 (5H, m), 7.54 (1H, ), 7.93 (1H, 5). MS(FAB)m/z 378
(M+H)".
TCA DM CoulloNsO - 3C,HO,F, :
wHEAM: C, 46.7; H, 4.2; N, 9.7.
sca{h: C, 46.8; H, 4.5; N, 9.8.

AL B F 9:364] laaaaay Hi A A RIME G 5k, 12k f 4 A
TR, Mom 4

9: #.%) laaaaaz
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N—(2-[3-BR vk -5-K]-T k) -4-(6-[2-=—FRIK LHE LI -3-
FK) K9 B Rk :

1 5 5544 laaam 89754 . B HPLC 2i4k (4547 HPLC #AR:
96. 8% %k %) .
m.p. 57-59°C. "H NMR (D,0): 8 2.77-2.89 (8H, m), 3.39-3.54 (4H, m), 4.44 (2H, m), 6.86 (1H, d, } =9

Hz), 7.09 (1H, d, J = 8 Hz), 7.35 (1H, d, ] = 8 Hz), 7.40-7.49 (5H, m), 7.84 (1H, 5), 7.88 (1H, ¢, ] = 9 Hz),
8.16 (1H, s).

MS (& F"kE) n/z 471 (M+H)".

F#P] laaaaaaa
N-(2-[3-fk 35wl Wk -5-0K1 L 8) 4o -4- R R Wi, A 5% %
#45] laaan #9724,
mp. 113-116°C. 'H NMR (D,0): §2.19 (2H,t,J =6 Hz),3.56 (2H,t, ] =6 Hz), 7.16 (1, d, 1 = 8
‘Hz), 742 (IH, d, J = 8 Hz), 7.54 (1H, 5), 7.62 (2H, d, ) = 8 H2), 7.79 (2H, 4,1 = 8 1), 7.92 (1H, 5), 8.19 -
(2H, m), 8.67 (2H, br, m).

MS (& T%%E) m/z 384 (M+H)'.

TGE A CosllaiNsQ - (CHO.F3) 5 (H0) 0.5 ¢
A C, 47.4; H, 3.4; N, 9.5.
Sa4h: C, 47.2; H, 3.7; N, 9.8.

T34 1laaaaaab
N-(2-[3-BkHh wwt-5-R T H)-4- (4RI FREE-EEX)-EX Vb,
& MR E 2] laaac 89 4. MS n/z 426 (M+H)".

F#.17 laaaaaac
N-(2-[3-BR g 5-K]1 ) 4- - FRE-XHR)-X TR &
JA B L4 laaap 6975, MS w/z 413 (MtH) .

L ¥ laaaaaad
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N-(-[3-M A& -5-K]LE)-G-FRI-|%-2- L) -FE k. #
A BRE F#H] laaaq 558, MS m/z 375 (M+H).

F 4l laaaaaae
N-(2-[3-BR A -5- K] ) -(6-R-(F5E%-2-F2)-Faurm. #
WMRHE T4 laaar 5%, MS w/z 397 (M+H).

F#44] laaaaaaf
N-(2-[3-Fk vl —5-K] LK) 4~ U-F RE-F ) - K Wb me. 4%
M AE LHP) laaas 5754, MS n/z 413 (M+H).

4] laaaaaag
N-(2-[3-BR Ak -5-RK ] LK) 4-R- X FB B, &ALE Lk
laaat # /%4, MS m/z 341 / 343 (M+H, Cl B%).

S #H¥] laaasaah
N-(2-[3-Bk vl 5- K] L) 4 (FPam L) - K Pak. ERAARE
9z laaau 4754, MS m/z 385 (M+H).

F#4 laaaaaai
N-(-[3-Bimlwe-5-RToH) 4~ (A ) -FA WEem., &/
B H G54 laaav 89,59, MS m/z 386 (M+H).

.34 laaaaaa j
4-(3-RIE A - 1-H ) -N-[2- (BB A -1H-"k-5-3L) Z 3 ]- % 9 8
W, A& R AH 5640 64d 85 F 4,

'H NMR (300 MHz, CD,0D) d 8.09 (s, YH) 7.78 (d, ) =8 Hz, 3H), 7.56 (d, ] = 8 Hz,
SH), 7.48 (d, 3= 8 Hz, 1H), 7.24 (d, J =7 Hz, 1H), 4.06 (s, 21), 3.67 (1, = 8 Hz, 2H), 3.05 (1, J = 8 Hz, 2H).

MS (B-F"R%E) m/z 360 (M+H").
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% 74] laaaaaak
5-(4-[2-(3-BR A -1H-9l % -5-%) LA R A FTa L] XK} -2-&K
~2H-wbee-1-4) 7.8

£ 50C, BidF (5- {4-[2- (3B A -1H-%1%—5-8) ZHE R FEE L]
AR -2- R AR -2H-9b72-1-4) LB RE (0.507g, 1.11 mmol, 3E3&E4)
laaaaac) f& 5M HC1 (40mL) 7= W &% (20mL) ¥ 64k 42 8, RE4%G R M
RAM, BAFET 9:1H0: AcCN (30mL). EREKRL A, & A HPLC
Yet, 14 3.60mg & & B kirMS .

‘m.p. >250°C. 'H NMR (CD,0D): & 3.07 (1, 2H, J=6Hz), 3.68 (m, 2H), 4.82 (m,

2H), 6.68 (d, 1H, 9Hz2), 7.26 (d, 1H, J = 9Hz), 7.50 (d, 1H, J=0Hz), 7.63 (d, 2H, J=8Hz), 7.78 (5, IH), 7.83
(d, 2H, 1=8Hz), 7.97 (d, 1H, J=9Hz), 8.07 (m, 2H), 8.65 (m, 1H);

MS (& F*8%) n/z 458 (M+H)'. >90%%EE (49-#F HPLC).

5 34 2

KM EME L#& la FPRAKRARG T &, ALK FHEMAELE 5
et 67c 6 54, Ma g 3-Ik-5-{2-(4-(6-aK-1, 6- =& vt
=3-R) - R e A RA] /L) -,

'H NMR (300 MHz, DMSO-d,) d 12.24 (bs, 1H), 8.68 (bs, 21), 8.49 (bs, 2H), 8.33(d, 1=8
Hz, 1H), 8.17 (d, } = 3 Hz, 1H), 7.88 (dd, ] = 10, 3 Hz, 1H), 7.83-7.81 (m, 3H), 7.72 (s, 1H),7.63(d, 1 =8
' Hz, 2H), 7.45 (d, § = 8 Hz, 1H), 7.19 (d, J = 8 Hz, 1H), 6.44 (d, ) = 9 Hz, 1H), 4.34-4.25 (m, 1H), 3.00(dd, J

=13,7 Hz, tH), 2.81 (dd, ) = 13, 7 Hz, 1H), 1.15(d, J=7 Hz, 3H);
MS (& Frt %) m/z 414 (M+HY).

AH THH la
N-(2-[3-fHAK-5-uR K] LK) -4 -3- K K VB

% A-whet -3- 3 K P 8 (0. 430g, 2. 16 mmol, ARH F5&4 11b) Fo
=@ T (DIEA) (0.42mL, 2.4 mmol) £ — & Wi (10ml) ¥ 45 &
Fa MmN 0-FJF = -1-JK-N, N, N, N'—vg ¥ JL Bk wo 40 8% 3k (TBTU)
(0. 706g, 2.20 mmol). 30 94JGE, MmA 3-8k -5-(0-RATHE) %
"% (0. 4g, 2.16 mmol, A& 54640 2)# DIEA (0.42uL, 2.4 mmol),

101



%0 15 546, BmA R —4 DIEA (0.42ml) #& CH.Cl. (5mL) ¥ &%
. B aE, R&ER, B (10:1CHLCL,:McOH) %840, H2H
—3 DTEA 6 2 4. R EHAER—F sibm A A,

MS (& -F7t%) w/z 367 (M+H)'.

TaliLoER S AL S#EA la AL AMB G T ENE, 24
i A G Y B

HH T4 1b

N-(2-[3-RA-5-v K] LH) 4 5-K-KXPBK. HALSH
FAH 1lc 975%. IR HAER T HATARBER. MS (T
"E) m/z 368 (M+H)".

BE LA e
S—-(hrw—2- k) -EKemy 2% 8 2-(3-RAE-5-wwp k) LB E. MF
FhAER—F it T ABERN. MS (FAB) n/z 373 (M+H)'.

AH T 1d

N-(2-[3- Ik ulwk-5-JL] &) -6-"Gok—4- L Mmb B, B A4 915
¥l 24a 574, RN 41 L FH: OMF EAEN. FiEAHES
dt—F et LM, MS (BA-T%%) n/z 376 (M+H)".

BH T HH e

N-(2-[3-fAwt-5- A1 R)-6-AMBEH:. A TEW6-EME.
g s G ok —F shibsT BB . MS (EI) n/z 324, 326 (M[*Cl,
3701])+.

B T 1T
N-(2-[3-8 g -5-KTLHk)6-ked-1-H-WELE. £ATFTEY
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6k -1-K-M&&. B AESd—F b TARER. MS (BF
wE) m/z 357 (M+H)'.

BE TP 1g
N-(2-[3~- R A% E-5-A]ZH) 4k 1-R-XVEI. W
AEEREEE—F i, MS (BFHE) n/z 357 (M+H)".

£F F34 1h

N-(2-[3-RA%R-5- K] T HK)-4-BH-k—4- L)X PELE. A
Bl RHH 35b 8. ARG - T A m AR MS (5B
T*HE) m/z 356 (M+H)".

HE gk 1

N-(2-[3-8 A we-5-R]TH)-4-(1,2,4) & =k —5- 3 ¥ P 8L K.
WA H G H) 3ba 75, RSB AER—Vdibm AEER,
MS (& -F"%%) m/z 374 (M+H)".

BHE T A 1]
N—-[2- (3-8 A -1H-%[¢-5-L) ZHAT-4-(1-REAFEA-1-FPH-T X
- R P RbE:. AR E TS 262 6575,

H NMR (CDC, / CD,0D) d 1.58 (s, 6H), 3.05 (1, ] = THz, 2H), 3.67(q, ) = 7THz,
2H), 7.21(d, } = 8Hz, 1H), 7.44 (m, 3H), 7.56 (s, 1H), 7.75 (d. J = 8Hz, 2H), 7.81 (s, 1H), 8.28 (bt, 1H).

MS (& T*E) m/z 375 (M+H).

RE EHp 1k
N-[2- (3~ -1H-m ¢ -5-K) &HE]T-4-(1-[IN-QC-FAEL LHA)]-&
AWE A -1-FR-THE-EPEREE:. 18 4F L4405 25b 65 4.

'"H NMR (CDCL, / CD,0D)d 1.58 (s, 6H). 3.05(, J="THz,

2H), 3.28 (s. 3H),3.37 (in, 4H}, 3.70(q, ] = 7THz, 1H), 6.3 (bt. 1H), 7.20(d. J = 10Hz, 1H), 7.41 (m, 3H),
7.57 (s, 1H), 7.57 (bt, J = 7Hz, 1H), 7.74 (m, 3H).
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MS (%%“ﬁ%Z) m/z 433 (M+H).

BA A 1]
N-[2- (3~ A -TH-% % -5-28) LR]I-4-(RTA) R P absk. AT
£ 4-(RTH) ETAE.

'H NMR (CDCL) d 1.30 (s, 9H), 3.04 (t, J = THz, 2H ), 3.76 (q, ] = 7THz, 2H), 6.32 (bt, J =
THz, 1H), 7.11 (dd, I =9, 1Hz, 1H), 7.27 (d, ] = 9Hz, 1H), 7.42 (m, 2H), 7.65 (m, 4H), 9.9 (bs, 1H).

MS (&-F"%%E) m/z 346 (M+H).

B Al 1
N-(2- (3~ fuAk- 1wl -5 %) T ] -4~ (Bf—4- ) - A -F T Rb iz
R SE LA 1le 5759,

'H NMR (DMSO0) d 2.98 (1, ] = THz, 2H), 3.59 (q. ] = THz, 2H), 7.20 (d, ] = 8Hz, 1H), 7.50

(m, 2H), 8.05 (m, 5H), 8.23 (s. 1H), 8.74 (bt, } = THz, 1H), 9.31 (d, ] = 5Hz, 1H), 9.7 (bs, 1H)

MS (& F"RE) m/z 368 (M+H).

RFE Lk 1n
N-[2- (3 FAk - 1H-m % -5-2) L ]-4- - P RHA-wbog -5-%) -2-F
FA-EVELE:, R AHE I 33a W) 5.

'"H NMR (DMSO) d 2.30 (s, 3H), 2.96 (t, ] = THz, 2H), 3.52 (q, ] = 7THz, 2H),
3.90 (s, 3H), 6.91 (d, J = 8Hz, 1H), 7.20 (d, J = 8Hz, 1H), 7.32 (d, } = 8Hz, 1H), 7.50 (m, 4H), 8.01 {(dd, J =
8,3 Hz, 1H), 821(d, J=3 Hz, 1H), 8.33 (t, J =7THz, 1H), 8.49(d, } = 3 Hz, 1H).
MS (&-F"%%) m/z 411 (M+H).

B A 1o

3,4 PRI E4-F # (2-[3-Fkulg-s5- K] ) s, M
KA 565 33b &9 4. B EGH—F i B A, MS (F
FE) m/z 426 (M),

BHE G B 1p
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N-(2~[3-fAH~1H-9 -5 K] 7 3)-4-(6~-F Ao -3-3L) X 7 &k
W, ERAE RS 33c G, MBAWAEEHE—F dibdm HES
A. MS (FAB) m/z 397 (M+H)'.

R T 1q

N-(2-[3- I -1H-" 9 -5-2] ZH5) —4- (1-RAAbbee ~4- L) 3 7 Bb k.
WM B HE A 1Ta 85758, IFFHAGER—F iibm A4 M.
MS (&-F"t%) m/z 283 (M+H)".

BE EH 1y

N-[2- (3- A —1H-%l % —5-3k) &K 1-4- (TH-wt vk Sf (2, 3—d] % %¢ —6-
) T BB, AR RH S 422 #9759,

) 'H NMR (DMSO) & 2.99 (bt, 2H), 3.56 (m, 2H), 7.206 (m, 2H), 7.50 (m, 2H),
7.94 (d, ] = 8Hz, 2H), 8.06 (d, ] = 8Hz, 2H), 8.21 (s, 1H), 8.65 (bt, 1H), 8.78 (s, 1H), 9.02 (bs, 1H), 12.13

{(bs, IH}, 12.71 (bs, 1H).
MS (& F*% %) m/z 407 (M+H)".

BH g 1s
N-[2- (8- Fu A - 1H-7 % -5 2% ) LA ] -4~ (1H-wb 8- JF (3, 2-c] Wb v —2-
) KT BRE. A RE SAH 42b 6 M.

'H NMR (DMSQ) 3 2.99 (bt, 2H), 3.55 (m, 2H), 7.22 (d, J = 8Hz, 1H), 7.30 (s, 1,
7.52 (m, 3H), 7.95 (d, ¥ = 9Hz, 2H), 8.02 (d, ] = 9Hz, 2H), 8.21 (d, J = 3Hz, 1H), 8.26 (d, J = 6Hz, 1H), 8.66

(bt, 1H1), 8.98 (s, 1H), 12.13 (s, 11, 12.49 {bs, 1 B).
MS (& -FE) m/z 406 (M+H)".

BAHE T 1t
N-[2- (B3- R -1H-7 " -5-38) &3 14—k 3f (3, 2-clwbmr—2- K~
WEL . B LA 9 42¢ 65 7 4.

"H NMR (DMSQ) & 2.99 (bt, ZH), 3.57 (m, 2H), 7.19(d, ] = 8Hz, 1H), 7.49 (m, 2H), 7.74 (m,
2H),-7.98 (d, J = 8Hz, 2H), 8.06 (d, J = 8Hz, 2H), 8.20 (d, J = 3Hz, 1H), 8.51 (d, J = 5SHz, 1H), 8.71 (bt, 1H),

9.00 (s, I-H), 12.10 (bs, |H).
MS (& F*% %) m/z 407 (M+H)".
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3;‘%’ FH#A 1u
N—-[2- (8- L -1H-"l sk 5- &) LR ]-3- 8 -4-(6-F A AL —whog -3-

) WEbH., M A5E 94 33d 85 54
'H NMR {(DMSO) §2.98 (bt, 2H), 3.56 (m, 2H}, 3.91 (s, 3H).6.94(d, ] =

9Hz, 1H), 7.18 (d, J = 8Hz, 1H), 7.48 (d, = 9Hz, 2H), 7.55 (d, ] = 8Hz, 1H), 7.86 (d, J = 9Hz, 2H), 7.99 (s,

1H), 8.20 (s, 1H), 8.27 (s. 1H), 8.74 (bt, 1H), 12.12 (bs, 1H).
MS (BT %) n/z 431 (M+H)'.

BFE T3 1w |
(3-{4-12-@-A L -1H-%|"-5-3) LR AKX FTre K] K} 3-F 5K
THR)-BIRPERTE. HRALAE AL 25d 8 5.

'H NMR (DMSO0) 8 1.27 (s, 6H), 1.33 (5, 9H), 1.74 {m, 2H),
2.65(m, ZH), 2.95(t, I = THz, 2H), 3.51 {q, J = 7THz, 2H), 6.67(bt, H), 7.18 {d, ] = 8Hz, 1H), 7.42(d, ] =
8Hz, 2H), 7.46 (s, 1H), 7.50 (s, 1H), 7.76 (d, ] = 8Hz, 2H), 8.20 (d, J = 3Hz, 1H), 8.50 (bt, 1H), 12.12 (5, 1H).
MS (&-F'R%) m/z 475 (M+H)".

BH G 1x
N-[2- (3-AR K -1H-vl ek —5-48) Tk ]-2-(4-§-R0) - Tse k.
T 2-(4-F-%K) LI,

"H NMR (CD,0D) 8 2.90 (1, } = 7Hz, 2H), 3.40 (s, 9H). 3.48 (a. ]

— 7Hz, 2H), 7.10 (m, 3H), 7.20 (m, 2H), 7.40 (d, § = 8Hz, 1H), 7.45 (s, 1H), 7.91 (s, 1H).

MS (B-F"%E) m/z 338/340 (M+H, Cl BH%).

BRH T H#A 1y

5—R-EH - 2-F 8 [2- (8- RA-1H-"f-5-2L) LI ]-Bb . A
1 65 5~ R —Kwr—2- 5 B 'H NMR (DMS0) 6 2.93 (1, J = 7Hz, 2H), 3.48 (q. ) = THz,
2H), 7.16 (m, 2H), 7.50 (m, 2H), 7.61 (d. 1 = 4Hz, 1H), 8.20 (d, ] = 3Hz, 1H), 8.7 (bt, J = THz, 1H). 12.14
(bs, TH).

MS (H-F"%%) w/z 330/332 (M+H, Cl B%).

-

BH T 12
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N-Q-[3-&f A %-5-Rlzh)-6-Q-FELEAX) MmE k., #H
BHE EHH 24c 8575, MS (BETFKE) n/z 350 (M+H)'.

RE FHA) 1aa
N-(2-[3-#tmr-5-K1ZH)-6-(1,2,4)-==-1-KWELr. 44 H
FTAEM 6-(1,2,4)-=g—1-Lmacm. MS (&%) n/z 358 (M+H)".

HE LA 1ab
N-Q-(3-fAmg-5- Al A)-6-ubk-1- L@t ERATEY
6— (beg~1-38) - B, MS (Z-F"KE) m/z 356 (M+H)".

RE L) lac
N-(2-[3- A9 E-5-AT13) -6t -1- XMk, ERFTEH
6-vibed—1-JL 4B, MS (FF"K%) m/z 357 (M+H)'.

BRE LA lae
N-{2-(3-RIA-1H-73|-5-%) ZHRA]-3-8- X VB k. LA TEY 3-
KK T B,

'"H NMR (DMSO) 6 2.98 (t, ] = THz, 2H), 3.53 (q, ] = 7THz, 2H), 7.18 (d, ] = 8Hz, 1H), 7.50 (m, 3H),

7.60 (m, 1H), 7.79 (d, } = 8Hz, 1H), 7.82 (s, 1H), 8.20 (d, ] = 2Hz, 1H), 8.70 (bt, ] = THz, 1H).

MS (ET) m/z 323/325 (M, Cl B%).

NH FHe4 laf
N-[2- B-FL A -1H-" =k -5-R) Tk ]-2-8~-F- (X)) -8 k. 8
WA R 2-(3-8-FK ) L.

'H NMR (CD,0D) 8 2.90 (t, ] = 7Hz, 2H), 3.42 (s, 2H), 3.48 (q. ] = THz, 2H),
7.10 (m, 2H), 7.21 (m, 3H), 7.40 (d, ] = 8Hz, 1H), 7.45 (s, 1H), 7.91 (s, 1H), 8.11 (bs, 1H).

MS (&-F*RE) m/z 338/340 (M+ll, Cl B£).
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£H A lag
4- QBT ABEARA-TE) R4 &) -N-[2- - RA-1H-7 %
~5-2) LR-EVELRE. S RRY LA 33e 2.

'H NMR (DMSO) 8 1.38 (s, 9H),2.96 (1, ] =7Hz, 2H), 3.55
(q, 3 =7Hz, 2H), 427 (4, ) = 6Hz, 2H), 7.16 (d, ] = 8Hz, 1H), 7.45 (in, 3H), 7.59 (m, 2H), 7.80 (d, } = BHz,
2H), 7.94 (d, ] = 8Hz, 2H), 8.17 (d, } = 3Hz, 1 H), 8.55 (d, ] = 5Hz, 1H), 8.65 (1, ] = 7Hz, 1H).

MS (& -T"AE) m/z 496 (M+H).

RE g4 1lah
4-{4-[2- 3~ A K- 1-3|p-5-R) LA SR T | -wbrr -2- %K B R
1 R A 54 33T 65 4.
"H NMR {DMSO) 83.0(t,J="7Hz,2H),3.57(q,1=7Hz,2H), 7.19(d, I = 8Hz, FH),
7.50 (d, 1= 8Hz, 1H), 7.51 (s, 1H), 7.75 (bs, 1H), 8.0 (m, 5H), 8.2 (bs, 2H), 8.35 (s, 1H), 8.73 (m, 2H). '

MS (B-F"X%E) m/z 410 (M+H).

A LA 1ai |
N-[2-(B- R A ~1H-wx-5-K) ZH]-4- Q- FARAEFTHE-mbrg—4-
SR WRERE. B AH B 33g 6975 4.

'"H NMR {(CD,OD) & 2.63 (s, 6H), 3.06 (t, } = 7THz, 2H), 3.67(, ) =
7Hz, 2H), 4.08 (s, 2H), 7.24 (d, J = 8Hz, 1H), 7.45 (d, } = 8Hz, 1H}, 7.55 (s, 1H), 7.70 (d, J = 5Hz, 1H}, 7‘_1__23!1

(s, 1H), 7.84 (d, ] = 8Hz, 2H}, 7.91 (d, ] = 8Hz, 2H), 8.64 (d, J = 5Hz, 1H).
MS (&F-F*%%E) m/z 424 (M+H).

o

R T lak
N-{2- (3-8 k- 1H-v| Wk —5-3%) T3 ]-4-(6-F R -—vkk-3-H) % F
Bole. A ARKE S5k 11€ & 749,

'H NMR (DMSQ) & 3.00 (t, ] = 7Hz, 2H), 3.57 (m, 2H), 4.10 (s, 3H), 7.20(d, I =
8Hz, 1H), 7.36 (d, ] = 9Hz, 1H), 7.48 (d, J = 8Hz, 1H), 7.52 (5, 1H), 7.96 (d, } = 9Hz, 2H), 8.20 (m, 4H}); -

8.68 (bt, 1H), 12.10 (bs, 1H).
MS (& -Fwv%) m/z 398 (M+H)'.

9

N AP 1al
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N-[2- (3-FHA-1H-7 % -5-4%) L2 ]-4- [1-@-=TF&}-Hk)-6-4
K-1, 6-—G-vba-3-K]- £ FEtk. HAAL EHG 6la bty EH.

'H NMR (DMSO) 5.2.49 (s, 6H), 2.98 (bt, 2H),
3.06 (m, 2H), 3.55 (m, 2H), 4.37 (bt, 2H), 7. 10(d, J = 10Hz, 1H), 7.18 (d, ] = 8Hz, 1H), 748(d J = 8He,

1H), 7.51 (s, TH), 7.94 (d, | = 9Hz, 2H), 8.00 (d, J = 9Hz, 2H), 8.12 (d, J = 10Hz, 1H), 8.20(d, } = 2Hz, [H).
8.68 (bt, 1H), 12.12 {s, 1H).
MS (B-Twrd) m/z 455 (M+H)".

AH A 1am
N-[2- B-fuh-1Hl % -5-4) L3 1-4-[1- G- =T R&HE -7 ) -6-4
R-1,6-—4-vde-3-L]-EFEbE. #ERAXL S4EH 61b 65754,

'"H NMR (DMSO) § 2.05 (m, 2H), 2.51 (s, 6H),

2.79 (bt, 2H), 2.98 (b, 2H), 3.56 (m, 2H), 4.21 (bt, 2H), 7.10 (d, ] = 108z, 1H), 7.19 (d, ] = 8Hz, 1H), 7.49
(m, 2H), 7.94 (d, ] = 8Hz, 2H), 8.00 (d, J = 8Hz, 2H), 8.14 (d, | = 10Hz, 1H), 8.22 (d, J = 3Hz, 1H), 8.68 (m,
LH), 12.12 (bs, 1H)

MS (&-ForE) m/z 469 (M+H)'.

A H G54 1an
N-[2- (3 AL~ 1H-¥gl g —5-J8) Lok ]-4-[2- -~ P R A - R ) -
vy —A- R - P, {E R A GG 83 B Y.

'H NMR (DMSO) 8 2.20 (s, 6H), 2.95 (1, ] = THz, 211}, 3.31
(m, 2H), 3.44 (bm, 2H), 3.51 (bm, 2H), 7.07.(t, I = 7Hz, 1H), 7.18 (m, 2H), 7.45 (d, J = 8Hz, tH), 7.50 (s,

1H), 7.90 (d, J = 8Hz, 2H), 8.17(d, § = 8Hz, 2H), 8.18 (s, 1H), 8.37 (d, I = 6Hz, 1H), 8.67(1,3=7H=z, 1H).
MS (& F°% %) m/z 454 (M+H).

IE T4 lao
N-[2- BRI 1wl 5-45) LR ]-4-[2- W kg st -4k ]-X 7
LI, AR 5K 9i6d5 17b 65 54,

'H NMR (DMS0}82.96 (1, ] = 7Hz, 2H), 3.54 (q. I = 7Hz, 2H), 4.0 (s, 3H), 7.17 (d,
j = 8Hz, 1H), 7.46 (m, 2H), 7.78 (d, I = 5Hz, [H), 7.95 (d, J = 8Hz, 2H), 8.18 (d, ] = 3Hz, 1H), 8.26(d, 1=

8Hz, H),_S.'J‘O (d, J=5Hz, 1H}, 8.75 (t. J = THz, TH).
MS (& T %) m/z 398 (M+H).

BRA A 1lap
—@-[3-FfAw g -5- K1) 4-0-[2-=FHE I ZXH)-6- 8K
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—1,'6—.._.%4&.?” -3 %)xww& &mﬁ%ﬂ’@m 17c ¥ 5 4.

| '"H NMR (1:1 CD,0OD: CDCL): §2.46 (6H, 5), 2.86 (2H, m),
3.08 (24, m), 3.70 (2H, m), 4.23 (2H, m), 6.70 (1H, d, 3 = 9 Hz), 7.24 (1H,d,J = § H2), 7.49 (1H, d, 1 =9

Hz), 7.54-7.61 3H, m), 7.79-7.92 (4H, m), 7.92 (1 H,s).
MS (BF"EE) m/z 454 (M+H)".

RHE FiH laq

N-(2-[3-a vk —5-}] L H)-4-(1-RAETREIL P IL-6-54-1, 6-
AW 3R R PR R, RS ERA 174 65, MS (BT
%) w/z 440 (M+H)".

BHE G4 lar
1-(3-& K%k -11,2,4]1 =% -6- ) -N-[2-(3- R & -1H-% %-5- 1) &
HI-2KFP ek, AR 964 86a 6535 % 540,

'"H NMR (DMSO-d,) d 2.98 (2H, 1, § = 6 Hz), 3.56 (2H, m), 7.15-7.55
(SH), 7.90-8.35¢(6H), 8.75 (1H, t, 1 =5 Hz), 9.28 {1Hs);
MS (BT E) m/z 384 (M+H)".

RH J 4B las
4-(3- R K -[1,2,4] =k -5-F)-N-[2-B-F £ -1H-%|%-5-%£) &
RT-R Y ebke. 4R 5K 564 86a fiE % 4.

R LA lat

N-[2-(@-F - 11-% e -5-4%) I ]-4- (8- 4%-2, 3- =4, -[1, 2, 4]
ZR-6- IR - W ELEE. AR AE 514 86b #97. MS, w/z (FF
%) 403 [ (M+18)+H]".

F 9 #4 1au
N—[z— (3— R I —-wl e -5-3%) Tk 1-4-(5-FA% -4, 5-=4.-[1, 2, 4]
o -3 R WL, A A K F54 86c 89 5 W, MS, n/z (BT
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k) 374 [ (M+H]".

B 5’:‘5;@‘{5']_1&\( : ¢
4 (1- I PRI T —6-Ffe—1, 6-— A —3-R) EFR 8. 4
B Gt 6Ta 69 5 M 4F y B 484 JF AR BAF A B

'H NMR (1:2 CD,0D: CDCly): §1.43 (3H,
t, ] =7Hz),4.41 2H, q.J = 7 Hz), 4.72 (2H, 5), 6.72 (1H, d, ) = 9 Hz), 7.58 (2H, d, ] = 8 Hz), 7.82 (1H, d, J

=2 Hz), 7.85(1H, dd, ] = 9, 2 Hz), 8.09 (2H, d, J = 8 Hz).
MS (& F"%E) m/z 301 (M+H) "

R LS law
N-[2-(B-f A -1H-%-5-2) ZXT-4-[2-(Bdk—4-K-T X EHK)-
wEvE -4~ -V B, AE M A E k] 92a 0 4,

'H NMR (DMSO): § 2.46 (bm, 6H), 2.99 (t, ] = 7Hz, 2H), 3.42-
3.62 (m, 8H), 7.09 (bt, }=5Hz, 1), 7.20 (i, 2H), 7.92 {d, J = 8Hz, 2H), 8.20 {m, 3H), 8.39 (m, 1H), 8.69

(t, = 5Hz, IH).
MS (BT E) m/z 496 (M+H)'.

R H G A lax

N-[2-(3-F I~ 1H-v[ =t —5-3) Tk |4-[2-B-=— T RIL-F L AKL) -
ey —4— K- W . R A kA 920 85 5 4.

Y NMR (CD,OD): 8 1.90(m, 2H), 2.59(t,J = THz, 2H),

3.05(t, J=7Hz, 2H), 3.50 (t, ] = THz, 2H}), 3.66(t,J=7Hz, 2H),7.13(d, ] = 5Hz, [H), 7.23 (d, 1 = 8Hz,
1H), 7.45 (d, J = 8Hz, 1H), 7.56 (s, 1H), 7.86 (d, I = 8Hz, 2H), 7.90 (s, 1H), 8.16 (d, ] = 8Hz, 2H), 8.30(d,J
= 5Hz, 1H).

MS (B -F*%E) m/z 468 (M+H)" .

RH g4 lay

N—-[2- (8-~ 1H-»|we-5-35) i T-4-[2-([2-=—F /A - X9
E-FOk) w4 - X T e, AR RS 53648 92¢ o 4.

'"H NMR (CDCl,): §2.35 (s, 6H), 2.60 (1, J =
7Hz, 2H), 3.05 (t, ] =7THz, 2H), 3.23(s, 3H), 3.77{(g, ) = 7Hz, 2H), 3.85 (1, } = THz, 2H), 6.25 (bt,] = 7Hz,
1H), 6.50 (d, ] =5Hz, 1H), 7.17 (bd, J=8Hz, 1H), 7.36 (bd, ] = 8Hz, 1H), 7.61 {(bs, 1H), 7.67 {bs, 1H), 7.75

{4, J = 8Hz, 2H), 8.04 (d, ] = 81z, 2H)}, 8.35(d, ] = SHz, IH)}, 9.3 (bs, 1H).
MS (& T %%) mw/z 468 (M+H)".
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BE Lk laz

N-[2- (3-$ b~ 1H-v %k —5- &) L%J ~4-[2- 5o —4- ] - XV 8L .
A RE GG 11g ¢4, i ﬁiﬂﬂﬁ%ﬁmﬁ%%,ﬁi+ﬁ
o BARAE K 3 — & it )

HNMR(CDC[;) 362.99 (1, J="7Hz, 2H), 3.55 (q.J=T7Haz, 2H), 7.18
(d, )= 8Hz, 1H), 7.5 (m, 2H), 8.01 (d. J = 8Hz. 2H), $.27 (m, 4H), 8.77 (t, J = THz, 1H), 8.87 (d. J = SHiz.
TH), 12.1 (bs, 1H),
MS (B-Fr% %) m/z 402 (M+H) '

AFE T4 laaa
N-[2- BRI~ T R-5-25) Lk ]-4-[2- AR~ A 8oe-5- K] - Pk
W, AR MAE TP 1T #9754, MS (B F%%) m/z 388 (M+H)'.

RHE A4 laab
N-[2-(3- fAA-1H-9 % -5-08) 3 ]4-(1,3- =P 2-A K- < & -
-5 JR) K WER . MM AE T 17g 0 . MS (F TR )
m/z 416 (M+H)".

BE LA laac
BRAR=3,4-=F 8 4-{[2- (G- FRA-1H-7-5-4) K] -BE g} 3-
B MR AR IS 110 69 5.

"H NMR (DMSO): 8296 (t,] = THz, 21—1), 3.54 (q, J =7Hz, 2H), 3.88
(s,3H), 7.16 (d, J == 8Hz, 1H), 7.46 (m, 2H), 7.64 (1, J = 8Hz, 1H), 7.78 (d, ] = 8Hz, 2H), 7.9-8.01 (m, 4H),

8.19 (d,‘j = 1Hz, 1H), 8.22 (s, LH), 8.64 (br, J = THz, IH).
MS (B -F"RE) m/z 424 (M+H)".

g A‘%L '}12{5"{5‘] laad
B2, 4= Fm 4 {[2- B-RIE-1H-7f-5-2L) ] -mae) o 7

B RN A G 115 65 5. 7
'"H NMR (DMSOQ): 8 2.97 (1, J = THz, 2H), 3.55 (g, ) = T7Hz, 2H), 3.60
(s, 3H), 7.20(d, J = 8Hz, 1H), 7.36 (d, J = 8Hz, 2H), 7.50 (m, 4H), 7.66 (t, ] = 8Hz, 1H), 7.80 (d, } = 8Hz,

1H), 7.85(d, J = 8Hz, 2H), 8.20 (d, ] = 1Hz, [ H), 8.65 (bt, ] = 7Hz, IH}
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MS (BFHE) w/z 424 ()"

HE LB laae | |

3- (- WHRKILER) X 4% 8 [2-G-FE-11-%%-5-1) &
Aok, A ARF LA 10la 95, MS (& -F*%E) n/z 453
(M+H) ".

R G4 laafl
N-[2- (83— A~ 1H-%|E~5-R) Z X ]-4-(1-Aibvbvg —2- ) 3 7 Bk ke
M MAEE RS 101b G5, MS (BT %) n/z 383 (M+H)'.

BE G laag

2~ WRACEN) BFE-A-F 8 [2- (3-8~ 1H-wE-5-%) T
K-8k, AL EHAHF 101c G5, MS (FF%E) n/z 453
(M+H) .

BE T34 laah

2-B-— VRN FGANR) X A-BR[2-B-A A -1H-9]w-5-4) Z
RT-®bk. R ARE A 101d G5, MS (B9 E) n/z 467
(M+H) .

I A laai

3-@B-=WRZRALAFAR) PR A4-5m (2B G -1H-5%-5-3) &
Al-mhle. AL g#M 10le 554, MS (B F'8E) n/z 467
(M+H) .

B G4 laa ]
N-[2- (3~ 107" —5-28) I ]-4-(1-A Kb —3- L) - P &b
Joe. AER A HE A 101€ & 4.
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*H NMR (DMSO) 52.98 (bt,‘zH); 3.56 (m, 2H); 7.18 (d, LH, J = 9Hz); 7.51 (m, 3H); 7.72 (4,
[H, ] = 9Hz); 7.86 (d, 2H, J = 8Hz); 7.94 (d, 2H, J = 8Hz); 8.25 (d, 1H, I = THz); 8.65 (s, TH); 8.72 (b, 1H);

1222(bs 1H).
MS (&F"%) m/z 383 (M+H)

BH 944 laak
4-12-(TEE A P 3 e —4- 2 ) -N-[2- (8- R L -1H-7] W —5- )
LAV WEek:, AN g4 1756554,

'H NMR (DMSO) & 1.92 (s, 3H); 3.08 (bt, 2H); 3.55 (m, 2H); 4.42 (d, 2H,J =
6Hz); 7.18(d, 1K, ] = 9tlz); 7.49 (m, 3H); 7.63 (s, 2H); 7.86 (d, 2, ] = 8Hz); 7.96 (d, 2H, | = 8Hz); 8.20

(d, 1H); 8.48 (bt, 1H); 8.58 (m, 1H); 8.70 (bt, 1H); 12.17 (bs, 1H).
MS (BF*kE) n/z 438 (M+H)".

A H FH44] 1aal
4—{[4-[4-[2- B-f - 1U-"lg-65-) A E L FEe ]33k ] b
- R I-FH PR ke - A BT E. R kM 17k

(4 ;% 4. 'HNMR(CD,OD)3S 1.45

(s, 9H); 1.62 (m, 2H); 1.82 (m, 2H); 2.51 (m, 1H); 2.99 (s, 2H); 3.06 (1, 2H, J = THz); 3.67 (1, 2H, ) = THz);
4.12(m, 2H); 4.54 (5, 2H); 7.22 (d, 1H, J = 8Hz); 4.46 (d, 1H, J = 8Hz); 7.58 (m, 3H); 7.78 (d, 2H, J = 9Hz);

7.90 (m,}H); 7.97 (s, 2HY; 8.54 (d, 1H, } = 5Hz).
MS (& T9 %) m/z 607 (M+H)".

BRE T4 laam

N-[2- (3~ LAk —1H-" F-5-4) Z Ik 14-[1-(3- =7 &L i L) -6- 4
R-1, 6-=Ambee-3- K] E TR . LA LAH 56 171 65754, MS
(F& 3k (esi loop)) m/z 468 (Mril)’.

A H 9] laan

N-[2-(3-# A —1H-v-—5-J8) 3] -4-[6- (8- W & L i fAL) ko
=3I ]-R WEER:. M AH 9IS 1Tn &5 74,

MS (BT*% %) mn/z 468 (M+H)'.
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KA G54 1aap

(5-{4-[2-(3- ﬁiﬁ 1H-v3l o —5-4K) Lﬁaﬁ,ﬁa‘f’ &&]éﬁﬁa} -9- 84X,
—2H-wber-1-4) LR R T 8. HRAAE LH&EH Tb é’JF% MS (& -F+)%
£) n/z 497 (M+H)".

K E G54 laag

N-[2- (3- Rk -11-7%-5-) ZHI-4-{1-[ (- =V RE L AKY
B W -6-F4% -1, 6- — Gk -3 ) - E WER . M AE Tk
B 1Tn 5,54 . MS (BF% %) mn/z 511 (M+H) "

BH L Llaar

4-{1-[@- =T AKX CHERKLFTrEL) PAI-6-RK-1, 6- =AM
-V R PR B, AAE TS 103 G WMS (BEFRE) n/z
372 (M+H) .

KK T laas

N-[2-(3-f b -1H-w|e-5-3) & HET-4-U-—WH L vk —1-H)-%K
WEL ., WM AE G 1183a B 5%. MS (BEF"AE) n/z 416
(M+H) .

B LB laat

N-[2-(3- R -1H-9we-5-K) Z kX ]4-[4- Q- FTRI-THk-8T
R IE-FI) —vkwe-1- L] 2R P e, 3 5 a4 120 #5759,
MS (&-F*% %) m/z 559 (M+I1D)'.

A E TP laav

4- (-8R T AFI KA~ 1-25) -N-[2- (3B - 1H-73 % -5- ) -
- PRk, RAAE LM 115687 H.MS (5T E) n/z 488
(M+H) ‘.
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HH TG laaw . |
N-[2- 3—F K- 1H-7%-5-28) T3k ]-4- (4~ F ol —vk e -1-) - X F
Bulic, WA ARE G54 121 5%, MS (CI) m/z 403 (M+H)'.

KA M) 1laay
4-(1- Lk vk e ~4- ) -N-[2- 3- R -1H-w =k -5-0k) - T3 ]-%
FELE:. 4 MA JiEs 110 85 74, MS (B-T% %) n/z 415 (MHD "

AHE G P laaz _
4-{4-[2- (3~ I —1H-w|-5-) TR R FE L] XL} —wker-1-%
Bh., AF WA 92564 107c 575 %. MS (B F%%E) n/z 416 (M+H)".

AE S laaaa

N-{2-(3-5 - 1H-9| e -5-3) &I T-4-Q-F K -1-§ v o —4-
HB)-FPE ., MAFE g6 1126875, MS (-7 %) n/z 403
(M+H) ".

A E J 54 1aaab
N-[2- (3 -1H-"-5-38) LK ]-4-(1-F Rk 4-X)-XTEL
Be. EMAETRM 1LLG W, MS (BFR%E) n/z 387 (M+H)".

RE G54 laaac
N-[2- G-I -11H-9 e -5-3%) 3k ] -4- (1- T A sb I vk e —4- k) — 3%
WELE., A AE T 1Tp 695, MS (BT %) n/z 451 (M+H) "

HH 9 R4 laaad

1-(2- LRI -1, 1-= P -2 8) -N-[2- (3-fu k-1 % -5-4%) T
ARI-KPEck. HAAEIHEN 1058 UM LBEEARD. MS (&
T %) m/z 403 (M+H) .
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f‘%‘ S laaaf

N-BOC—vk " —4—# B (2- (4-[2-(3- %uaz 1H—"§I‘H: 5- ﬁk) L%ﬁﬁtﬁﬁt
RIER)-0- 7 h—m R)-Bele. B AL EHH 105 65 =% F N-BOC
kwt AR mAE A KA. MS (BT%E) n/z 572 (MHH) "

A H G4 laaai
N-[2- (3-F Ik -1H-<-5-38) Ak 1 -4-(2-=—F & -3,4,5,6-w A~
Rer —4-K) R WK, M AK ks 108 64,5, MS (BT E)
m/z 415 (M+H)".

HE L] laaa]
N-[2- (8- § Ik ~1H-v "t -5-K) X ]-4-Q-afb-wbvwg—4- L &) -XK
Wb, 4R AH L 118 85 5. MS (E-F K %) n/z 399 (M+H)".

AF LB laaak
N-[2- (3—# AL -1H vk -5-48) &3 1-4-(1-F A —wkmg-4- L 88) - K
WEbh., MK 9 A 170 65754, MS (B-F78 %) m/z 403 (M+H) .

A H 54 laaal
4-- (2—[¥1T§1ﬁ}2_’§(‘)§]—1 - PHRLE)-N-Q-[1-RTARFEE -3
TR MG E-5-] G FWRLE:. 50 5% 925640 25¢ o5 5 4.

'HNMR (CDCL): 6 1.31 (6H, 5), 1.37 (9H, s), 1.56 (9H, 5), 1.66 (94, 5), 3.08 (2H, t, J = 6.6 Hz).
3.31 (2H, d, 1= 6.2 Hz), 3.81 (214, m), 4.27 (1H, be, m), 6.18 (1H, b, m), 7.25 (11, d, } = 8.4 Hz), 7.37 (2H,

d, J=82Hz), 7.64 (2H, d, } = 8.2 Hz), 7.88(1H,s), 8.17 (iH,d. ] =8.4 Hz), 8.24 (1H, s).
MS (HF"8E) m/z 678 (M+H)".

BH g4l laaam

N—(-[1-4T {3 A -3-RTaHE LA %-5-%] i) -4-(6-[2-
ZPRE TR o -3-K) R P s, M RH T Ta 64 FH4E
Ky e L5 VA BAL A B Foab ) 1Te 9 FER B 5. MS (BT F)
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m/z 671 (M+H)'.

HH 4] laaan | -
N-(2-[1-8TaRZEE-3-RTEELBEEAGE-S5-ETLHK)4-wbwr

~4-JE KPR, ERAH GHEE 1la o Ta 6554,
'HNMR (CDCl,): & 1.55(9H, s), 1.66 (9H, s), 3.10
(2H, 1, 1=6.6 Hz), 3.83 (2H, m), 6.32 (1H, br, m}, 7.25 (1H, d, J = 8.5 Hz), 7.50 (2H, d, ] = 4.9 Hz), 7.65

(2H d,J=8.2Hz), 7.80(2H, d, ] = 8.2 Hz), 7.92 (1H, 5}, & 17(1H, d, J = 8.5 Hz), 8.23 (IH, s), 8.68 (2H, br,
MS (B-F7r%E) m/z 584 (M+H)".

A E LH#H] laaao—laaav

#FH ON-CO-[1-BTAFE-3-®TRFAKENE-5-RT LK) -k
e (ImL, 0. 0IM 6§ DMF %3&) (5% F44] 7a) mE] 30mg BEALH A
(0. 5mmol/g, AF 9:364) 54) F, Fehke4h 48 oy, REEHE. #
B M 75— DME(Im1) 28 %, REESAZTRE SRR, KED

Fodg db— A shAb oy AR A,

FLRZ 77 A 314G d
BH G4 laaao
N-Q-[1-®THRHEHL-3-RTAEEEMAS E-5-K]0K)-4-(4- &
A - k) - 3R L

N-(2-11- &Ts;w&)i 3—d T A IE g e -5-38]) k) -4-(4- ¢

£ E Faefl 1aaaq
N—Q-[1-&Ta#mME-3-RTAKIMASE-5-L]zH)- G-F4&
vl —2-J5) — W Bk

Bt 9545 laaar
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- @-[1I-R T AE L3R T EEAMREE-5-£] 2 )~ (6-K%
ciie SR SR 0

AE S #H) laaas |
4-(4-F 8- ) -N-@-[1-&TEBELE-3-TAFEIR BRI =
-5~ TIK) R W sk

BH FHH laaat |
N-Q-[1-BRTARZEL-I-RTEELKESF-5-K]THK)4-§-X7F
[t

RHE T4 laaau
N-(Q-[1-8T &F -3 T AB I -MI v g-5-4] LK) -4-(F &
BEAL) - W Bb R

72%’%* . #H) laaav
N-@-[1-8TaREE3-TEEALA LG E-S-KLTTLIH)4- (AKX
RHrEh L) - K P Eb ke

B G 2
3-Fh-5-(2-2 L TH) B

B4t 1.01g (4. 78 mmol) 3—~RHA-5-(2- & R LK) 3ok (BF 5%
4 3) %= 1.38g (5.26 mmol) Z XM A 20mL TIF Y &gk,
G EES. fFmA 20ml THF 4w 1oL AR K. HH G K&
e, #Edn EHT (1001 CHCL.: 7N NH./McOH) 5%, % 44, 1§%] 0.870g & &,
E 4R =4, % 98%.

'H NMR (CD,0D): §2.87-2.97 (4H, m), 7.17
(1H,d, J=8 Hz), 7.45 (1H, d, J = 8 Hz), 7.50 (1H, 5), 7.90 (1H, 5). MS (El) m/z 185 M", 169 (M-NH,)", 155
(M-CH.NH,)".
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EE XS AR |
3-fk-5- (- & RAETR) EE |

A 1.92g (9. 38mmol) 3-8 IL-5- (- THh) il (2% 534
4) %5 1.53g (23.5 mmol) & &AL4FE 10ml. DMF T 8% 4-H £ 80C K
M3, RELWR—RLIE. BN (21 Th: LB LE) FIERY
W, MM 3KAF 1.89g 4 & AT 4, % 95%.

'"H NMR (CDCL,): 83.03(2H,t,J=7.1 Hz), 3.57 (2H,1,J =7 Hz), 7.20 (1 H, dd,
J=8, 1 Hz),7.43(1H, d.) = 8 Hz), 7.62 (1H, s), 7.73 (I1H, d, J} = 3 Hz), 8.81 (1H, br).

MS (BEF*K%E) n/z 212 (M+H)', 169 (M-N.)"'.

BH J kA 4
3-FHE-b-(2-F Tk v

At 3.29g (15.8 mmol) 5-(2-FR THK) vlwe-3-Fa: ( AH 53
#15). 1. 15g (16.6 mmol) H A #Me. 6.27g (52. 1 mmol) ARG VA&
0.601g (3.16 mmol) 2 & & — K& 4 10nl. DMF J 65844 £
150 C 4% 30 54F. R mitb-d 5 WE—Ridh, s B RAH
2:1 A0 1:1 Tkt LER BR) AT AT 35 B4, AmiTs] 3.08g G & B4k
M1, JF A 95%.

'HNMR (CDCI,): §3.20(2H,t,J =7 Hz), 3.77 (2H, 1, J = 7 Hz), 7.21 (1H, dd, ] = 8, 1 Hz), 7.43 -
(1H,d, J =8 Hz), 7.63 (1H, 5), 7.73 (1M, d, J = 3 Hz), 8.66 (1H, br). MS (E1) m/z 204, 206 (M[*CI, Y'CI])",
155 (M-CH.CIY".

B ) b
5-(2-R IR vl —3- P Rk

A 1. 46ml (15. 7 mmol) B5ELSL6T Sml DMF 353k 20 5-4F. mA
2. 11g (13. 1 mmol) 5-(2-F K T 3L) vl (KF L34 6) & Sl DMF
ik, Ak RS RA M E] SOCTH S 10 24k, BB A B 48 B &,
Mk, RJE A 250mL CH.CLl,:MeOH # 8. B L ALE RS, JFik g
d. FHAREHAE 7onl IN HCL Fk b =ak 1 ", RER AT
Fode . SR A A I - el e g, #hd EAF (2001 CH,CL,: MeOH)
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BEW, 53 2. 45g HEBAKTH, F% 90% 'H
| NMR (CDCL): §3.19 (2H,t,J =7 Hz), 3.76 (2H, ¢, ] =, 7 Hz), 7.20('1}{, dd,)=8,1Hz),7.40 (1, d,J =8
Hz}, 7.85(1H, d, ] = 3 Hz), 8.19 (1H, s), 8.98 (1H, br), 10.05 (l_H, 5). MS(ED m{z 207, 209 (M[*CL, ¥Clyy,
158 (M-CH.Cl)". - '
B H J. 44 6
5-(2-A K TIK) vl

9 1.56g (38.9 mmol) 60%AALMA LK AWA 10l THF T 654 (0
CYRASHALEImA 5.05g (25.9 mmol) 5-3 %% (Acros) f£ 20mL
THE T 898 %, FAAEBEIFILE (- 10 54, A REMHE-T8C,
AN 25.9ul (64.8 mmol) 2.5M E T HAALE) TIEH. 5 HHJE
N 16. 8ml. (38.9 mmol) 2.3M R Z X6 THE 4k, #B K43,
90 24 J5, e dml ZAGKL LR B, REE B ANEYL 2S5 & I,
damkd. B (11 I LR TE) MRS, Mmids 2.24¢ %
&R F A, & 54Y.

'H NMR (CDCL): 82.96(2H,t, 1 =6.5 Hz), 388 (2H, m), 6.51 (1H, m), 7.06 (1H, dd,}),=8.5Hz }, = 1.5
Hz), 7.19 (1H, m), 733 (1H, 4, I = 8.5 Hz), 749 (1H, 5), 8.19 (1H, br). MS (ElYm/z 161 M*, 130 (M-
CH,OH)".

HE T Ta

-8R T /KA -3- (T /B I -5--8AL ) %

BoAF 18T R IR -3- (T AB M) -5- - [ R AB L L
T vk (B o4 8) (0.199g, 0.409 mmol). 50mg vy ( =
) 4A-4e(0) vA & 0.078ul (0. 90 mmol)Hekie 20ml. CH.Cl, ¥ 643
& 1. TLC R F# A5 —%H, RifdmA 50ng oA,
W45 5405, R R A, EH (10:1 CHCl,: 7N Ni,/McOH) 7% %
Y, 1955 & A4,

'H NMR (CDCl,): 8 1.57 (9H, s).
1.64 (9H, s), 2.88 (4H, m), 7.23 (1H, dd, },= 8.7 Hz, J.= [.2 Hz), 7.77 (1H, s}, 8.16 (1H. d, } = 8.7 Hz), 8.25
(1H, 5). MS (EI) m/z 402 M".
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ﬁ%%ﬁﬁ?b
4(1DﬁT%ﬁ%W%JZQJQMvWﬂﬁﬁoiﬁ&

KR A bk FaH Ta ALK ARAGF EHE, ELFHRA
A (1- [T A L ] -2- AR —2H- e —5-20) XV b dv iy ( ik
St 85d) AR, MS (F-T%%) n/z 330 (MH)',

A E 4 8
-RT R EE-3-GRTRAZEIARE) 5-C-[HFRAFELEL] T IK) 9
g | _
AE 40°C, $EAE 0.346g (0.999 mmol) 3-AkM-5-(2-[H &AL
AT TIE) vl (AH 464 9). 0.655g (3.00 mmol) =& — & T
BiAe 0. 49ml. (3.5 mmol) = LK e 40mL 1:1 CHCL: THF o 64 %3 7 41y
B, REEREHER, H T 40CHEIF 40, BH4THRSE. EH
(2:1 TH: CERLES) A8 8 W, Mavd 36% R4 58) & & B 4 j*
#r.

'"H NMR (CDCL): & 1.56 (9H, s), 1.66 (9H, s},
2.95(2H, 1, § = 6.5 Hz), 3.56 (2H, m), 4.51 (2H, d, J = 5.4 Hz), 521 (2H, m), 5.85 (1H, m), 721 (1H, d, ) =
8.3 Hz),7.76 (1H,s), 8.15 (1H, d, } = 8.3 Hz), 840 (1H, 5).

MS (&-F"H %) w/z 487 (M+H)'.

B G 4
%-fi@[ﬁﬁﬁkﬁ B THK) %

11 0.392g (1. 11 mmol) 1-H@fAAEA--HA-5-Q-[HaEA
REARRAT I sl (AH 5340 10) 4£ 10nL 9:1 wboe: =k
ey NGB B SUALHR 15 24, A A, B se v, &5
WAt AR FEA. HAERHET 100l H&8, A 1. 82l B
E&ﬂﬁimiéﬁ%,%Lﬁﬂimtﬁ&l¢ﬁoxﬁﬁﬂ%,
Im A 10nl MeOH 4= 0.940g (12.2 mmol). 60T s A4 4 &Y,
KGR EBB T, BEHEERE Fml EH (5:1 CHLCL:MeOH), M i5
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éﬂz‘&ﬁ%é&ﬁ%, f%ﬁQO%.

'H NMR (CD,0D): & 1.98 (3H, ). 2.94 (2,
,J=72Hz),3.41 @H, 1, )= 77}h)449QHdJ”49Ha5l9QHnﬂSS?UHnﬂ?’OUHdJ_
8.3 Hz), .50 (1H, d, ] =8.3 Hz), 7.73 (1H, ), 8.14 (1H, s).

MS (B-T*%%) m/z 287 (M+H)'.

ZALS LTS N LA RRME ST md 3- &k -
5- (2-[Hm B EREI] ) ik (5HF 584 23) AEHNE.

£ H G 10
- B A -3-R A -5-C-[HFaa ks g ] i) 3=

¥H 1.89g (8.95 mmol) 3-RA-5-C-FRIL LK) -3¢ (5F
9764 3)Fe 2.58g (9.85 mmol) =K AE 40ml THF F &% & &,
FARAEGRES. it fmA 0.3200 K, k&I RE., KEA
4. Tog (44. 8 mmol) 8 fE A, 4= 150l K, HEHHFFHMmA 2. lul. (20 mmol)
ATEME AR, HAELERE, A —4% 2ul A TVEE A8, MER
WH IR, MUBLBHFRREREY, KEMKMBERE. R%A
W, awg#fr(irlw’“fﬂ 3:1 A 1:1 Tk LB TEHRBL) R G,
Mt 315G & B> %, 3 61.7%.
'H NMR (CDCH,): 8 2.96 (2H, t, ] =7.0Hz), 3.50 (2H, m), 4.56 (2H, d, J = 5.4 Hz}, 497 (2H,d,J=5.9 Hz),

525 (2H, m), 5.46 (2H, m), 5.91 (14, m), 6.06 (1H, m), 7.31 (1H, d, J = 8.6 Hz), 7.54 (1H, 5), 8.14 (1H. d.J
= 8.6 Hz), 8.15 (1H, s).

MS (EI) m/z 353 M', 268 (M-CO, % dik) .

B T 11a
4-[vbee—4-K]-X V&

@ 4- [t —4- 3R ] - T # (K% 2. 8g, 15mmol) (B F54] 122)
@ T BF (100mL) (&% N R e N 2-F I - T-2-% (15ul) # &, 45
NaCl0, (14.7g, T34 ) %= Nal,PO. H.0 (14.7g, 105 mmol) &4 £ K
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(100mL) ¥ 7 KA k. TR 20 54, REEEREEKY.
B4 Axkdk, REME—F. HETRGANAN, MEMRELRE
&, BREBHETEIRSG, AaFfH—Bad. ¥FzBAh5EEZ
BB RS SI, BAETFHREN 2. 34g AAAEH.

'H NMR (DMSO)d 7.77 (d, ] = 6Hz, 2H), 7.93 (d, ] = 8Hz,
2H), 8.06 {d, J = 8Hz, 2H), 8.70(d, ] =6Hz, 2H). MS (Ely m/z 199 (M),

R EHH 11b

mm%ﬁfiﬁﬁrm%mﬂﬁﬁﬂﬁf% XARLFERLRE
graed) 12b 09 54, Mdm 4T 4- [ -3-A ] - T .
"H NMR (DMSOYd 7.52
(dd, ] =8, 5Hz, IH), 7.87(d, J = 8Hz, 2H), 8.06 (d, ] = 8Hz, 2H), 8.15 (dd, J = 8, 2Hz, 1H), 8.62 (dd, I = 5,
2Hz, 1H), 8.96 (s, 1H), 13.05 (bs, 1H). MS (EI) m/z 199 (M)".

BHE IS 11c
KM At g 11a MR R G F &k, RALX 4R AE
gt 12¢ &5 54, MamAf 4 -5- K] -E PR,

'"H NMR (DMSO) d 7.95
(d, J = $Hz, 2H), 8.10 (d, ) = 8Hz, 2H), 9.23 (s, 2H), 925 (s, 1H), MS (ET) m/z 200 (M)".

A A 11d
KM At 9o 1la BPARKMRA G F 3k, RLddamAet
A 12d 65 54, M F4F 4- (k-3 ]- K W B,
'H NMR (DMSO) d 7.85
(dd, § = 8, 4Hz. 1H), 8.1 (d, ] = 8Hz, 2H), 8.29 (d, ] = 81z, 2H), 8.31 (d, J = 8Hz, 1H), 9.26 (d, J = 4Hz, [H).
MS(ED)m/z 200 (MY

RHETHE 1e
KMAe L H T34 1la AR ARMAG T F, AL FHEMES
b 12e 69 754, A PfF 4-[kd-4-K]-E 7 &.
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'H NMR (DMSO) d 8.10 (m, SH), 9.33 (d, § = 4Hz, 1H), 9.67 (bs, 1H). MS (EI) m/z 200 (M)".

ﬁ%+ﬁw1u
KM Fa B F T34 11a Fﬁ)ﬂﬁti\#ﬁﬂé’]ﬁff REEFE AL
FAH] 121 65 754, MG 4- (6T @k vk -3-3L) - X ¥ &

"H NMR
(DMSO0) 8 4.10 (s, 3H), 7.36 (d, ] = 9Hz, 1H), 8.08 (d, ] = 8Hz, 2H), 8.20 (d, J = 8Hz, 2H), 8.26 (d, ] = 9Hz,
1H), 13.00 (bs, 1H). MS (El) m/z 230 (M").

BHE T 11g _
KR Ao B 58] 11a FIMEXMAG T %, RZLFEALY
GAeb] 12¢ #5754, MGHIR 4-[2-F-FR4-K]- KT &,
'"H NMR (DMSO)
S 8.09(d, ] =8Hz, 2H), 8.21(d, J = 5Hz, 1H), 8.30 (d, J = 8Hz, 2H), 8.88 (d, J = 5Hz, 1H).
MS (E1) m/z 234/236 (M, C1 HE).

B AL 11h

J:3e 45 97a o5 54, U\ﬁr’?fr’] 4— [2 FAK - —4 - 7}%]‘*313
1 NMR (DMSO) 8

7.77 (d, } = 8z, 2H), 7.97 (4, J = 8Hz, 1H), 8.70 (bs, 2H). MS (EL) m/z216 (M)’

RAE TS 111

AM Ao 58 G4 11a FTAKXAEAMRAG 7k, RALFEMELSH
923540 9T & 754, M SAFRE-3, 4% & 3-WILE. 'H NMR
{DMSQ) 8 3.90(s, 3H), 7.69 (1, J = §Hz, 2H), 7.86 (4, § = 8Hz, 2H), 8.0-8.11 (in, 4H), 8.25 (5, 1H). MS
(El) m/z 256 (MY,

HH EHH 115
KM Fe o S5t 1la AR ARG T, REEPERLEE

\\
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FHA] 9Tc o =4, MBAGHE-2, 4~ H 8 2- T I E.
'HNMR (CDCL) & 3.68 (s, 3H), 7.47-7.51 (m, SH), 8.19 (d, ] = 8Hz, 1H). MS (EI) m/z 256 (MY’

RE A 12a
4- (oo —4-FL - P at

B R AWM AW AR ® (1bul, 1M, -78TC) A& A DMSO
(3mL) . BEIF AT A5 5 44, KRG W MmN 4-[bwe—4-3 1-F 8% (2. 80g,
15 mmol) (&% 544 13a) £ CH.CL,/DMSO (27mL, 3:1 CH,C1,/DMSO)
fragink., IR RAY 5 a4, K — KA 150l (108 mmol)
Z LR, #HEAE, BRI I50H. REALRBRLEHBERAER
S, KR HAOR GG, BERETRIPRS. PR E AR
Y FF ok —F st m AR

A oAl 12h
F M A K G 12a FRRAAMB 67 ik, SR TR AL
FAb A 13b o 4, MR A A- [ahnE3- R )R e

AE A 12¢
E A A A 12a FPAMAKMRA G T 5, REL PR AL
T 13c 09 754, Ml 4- g -5k ] -3 P BE,

B gAY 12d
F A L H G 122 PR A AMBEA G %, AL P4ERLAH
g 14a 65 24, M 4F 4- (w33 |- X T RE,

BHELHA 12¢
KM A K E Go3ed 122 FTAAABAG T &, AL PERLSE
g4 14b o F 4, M d 4T 4-[kE-4-3K ] - 7 RE.
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54 bl 128 - | .
KRB I5H SA6H 122 RAXARMA G T &k, ARLFHEALE
F AP 13d 6 F 4, K dl4F 4- (6-F LAk -3-08) R Fat.
‘H NMR

(CDCl,) & 4.22 (s, 3H), 7.10(d, T = 9Hz, 1H), 7.86 (d, ] = 9Hz, 1H), 8.02 (d, J = 8Hz, 2H). 8.20 (d, J = 81,
2H), 10.10 (s, TH). MS (El) m/z 214 (M").

AH G 12g
KM A K et 12a FFRMEAEAMB G FE, RALFFERNLAE
LB 14c 85, AP 4-[2-(2-4) & -4 - % FaL.

H NMR
(DMSO) & 8.10(d, J = 8Hz, 2H), 8.29 (d, J = SHz, 1H), 8.41 (d, ) = 8Hz, 2H), 8.94 (d, ) = 5Hz. 1 H), 10.13
(s, iH).

MS (EI) m/z 218/220 (M, Cl B%).

BHE g4 13a
4-[ubwt ~4-JK -4 B3
@ 4-if - - (@R TA AP L) -8 (5. 46g, 18 mmol) (K

& F3e4] 16) 65 THF (40mL) % (-78°C) #E & A # /mA n—-BuLi (8.8 ml,
2. M AR i) . B 5, BEH TR % 10 504, 8 J5 ln A ZnCl. (40mL,
0.5M THF %k ) . #LAHE, WL 10 54, G HE R AN
A 4-S-wbee s (K4 2. 2ml, 22mmol) #5 &R (26ml) i 3%& F= (Ph,P) Pd
(900mg, 0.77 mmol). MM PTIFRA W E 60C, FAEX-—iZE FIdF

1., REARASWETR, MLUEBEMAE, WMAFM SREAALEK
wik e KB, BT RIPREG. REHET THF(30mL), M
n—Bu,NF (25mL, 1M THF &) &80, EFMFEE 25 24k, KM
G&L%ﬁ%,m%%J#%% BT KS., &yt wm A
LEEATH, Ak, FWEHADELETT T8, AWAEF 2.8z &K
.
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AR E TR WL E R A A WTEEET 1M NaOH Ak
AGEE 5%, KB AA TR, SRR ARBET RS L84
GINEEIE £ S 213

HH 5541 13b
KA Ao B H G P) 13a FTAAAEI G 7k, RAKLFER 3-8
qhed, Mo 44§ 4-[abre—3- 3k ]-F 8,
'H NMR (DMSO0) d 4.55 (d, J = 6 Hz, 2H), 5.25
(t, ] =6Hz, 1H), 7.44 (d, J = 8Hz, 2H), 7.48(dd, } =8, 5Hz, 1H), 7.68 (d, J=8Hz, 2H), 8.07 (dt, } =8, 2Hz,
1H), 8.56 (dd, 1 = 5, 2Hz, 1H), 8.88 (d, J = 2Hz, tH). MS (El) m/z 185 (MY,

KA LA 13¢

A Fo 5 FAA 13a T RAARME G5 &, ZEL M 5-8
e, M AT 4-[ v -5 ] B "H NMR(CDCH) d 2.61 (bs. 1H), 4.80 (d,
J = 7Hz, 2H), 7.55 (m, 4H), 8.88 (s, 2H). 9.20 (s, [H). MS (El) m/z 186 (M)'.

B H 554 13d
KM AL E Jakd] 13a PR AME G5 3, AZHL P4 EHE

gt 41b 05 4, M F 4- (6-F RA R -3- ) T A7, HNMR
(CDCl,) & 1.85 (bt, 1H), 4.19 (s, 3H), 4.78 (d, J = SHz, 2H), 7.06 {d, ] =9Hz, 1H), 7.50(d, J = 8Hz, 2H),
7.78 (d, ] = 9Hz, 1H), 8.01 (d, ] = 8Hz, 2H). MS (EI) m/z 216 (M),

B G4 14a
4- [ -3-2k ] - B

w 4-[ -3 - FE-(BRTA TR TERE)#Q.7T1g, 9
mmol) (RH Fakd] 15, IEALH = 4) 895 & A FAbw £ T
At THE 753 (12mL, IM). $EHPF5EE 15 54, RER LB LEMH
. M AR A MK A KRG, KhEBER 05T 8/ SR TRA
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R, MAEBATREFOAPIIS, REHS. ATHEHES
L EE LA (A TR OEEERM), 1§ 1.50g @ & BaIFAALEH. Y

NMR (CDCl) d 2.28 (1, ] = SHz, 1H), 4.79 (d, ] = SHz, 2H), 7.50 (m, 3H), 7.85 (dd, ] = 8, 1 Hz, 1H), 8.05
(d,1=8Hz,2H),9.13 (dd, J = 5, 1Hz, 1) MS (El) m/z 186 (MY".

K G54 14b
KM An 5 Gostd) 14a MPAMEERAMEAG T &, RALPHEALE
G 15 T G T, AmHE 4- [ -4- K] -F 8.

*H NMR (CDCL,)
d220@J$6HLIHL4J9QLJ=6HL2HL753@LJ=8HL2HL763Um3HL9J8011=4H;lHL
9.42 (bs, 1H). MS (El) m/z 186 (MY
RGP 14c

KM Ao St G368 14a FIMIEAMB 7%k, RALFEALE
T 84 &5 T, Mgl FF 4-12- (2- ) —Ew -4-3L ] —F BF. 'HNMR

(DMSQ)d 4.57(d, ] = SHz, 2H), 5.34 (¢, § = SHz, 1H), 7.49(d, } = 8Hz, 2H), 8.14 (m, 3H), 8.79(d. J =

SHz, 1H),

MS (EI) m/z 220/222 (M, Cl1 H%)

KA ) 15
4~ [k 3R - F -G TR WA Wak k) stf 4-[k-4-5]-
FR-ETHRFETERL) M
@ 4= F IR (RT R WP AR L) 8 (9. 03g, 30 mmol) (FH

g 16) 69 THE (60ml) A (—78TC) %@ A A n-BulLi (12.6uL,
2.5M TEm ) . WA ATERE b 44, BRIE— KB 2. 25mL (31
mmol) vk, ¥AFIZ AR 20 54, KRG i KER (30ul, 1M).
I LEEFEE R b, EKRE, AR TRERE. KRB Y
T AR (46mL) , JF35 3% i e B KMnO, &9 3 BR 5 % W (9. 3g, 60 mmol,
BAEXY 2000l AEAP). —Eiwii e, BEHEE&RSH S 4, RE

Wit e LAk, REFR, REHEeoEE ik EE A (2L 50%
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LERLE/TRAEN), §2. T1g4-[5-3-%]-FH-(BTHE-FR
L3 Y. S | | '

‘H NMR (CDCl)d 0.12 (s, 6H), 099
(s, 9H), 4.83 (s, 2H), 7.50 (d, J = 8Hz,2H), 7.53 (dd, J—8 5 Hz, 1H), 7.85 (dd,1 =8, 1Hz, ]H) 8.06(d, I=
8Hz, 2H), 8.14 (dd, J = 5, 1Hz, 1H). MS (El) m/z 301 (M+HY

A2 2. 0g 4-[v-4- 3] F R -GRT A= F AR WAk K g

'H NMR (CDCL,) d 0.11 (s, 6H), 0.96 (s, 9H), 4.80 (s, 2H), 7.47 (d, J = 8Hz, 2H),
7.63 (m, 3H),9.20 (d, § = 4Hz, 1H), 9.45 (bs, 1H). MS (ED) m/z 301 (M+H)".

KA Jp] 16
4 F R -(RTAZPATaERL) -/

14— 8% (3. T4g, 20 mmol) # 8 (80mL) 4 (0°C) i N #L/F
A 2, 6= FIubez (2. 6ml, 22 mmol) fed TR VR FaRL = £
AR (5. 05mL, 22 mmol). ARG 40 54, REhii
W, MARRNARM GG, REBEETRIKS. R8wadité
124k (VL 5% LB/ SRR ), 14 6. 0g widkir 44y,

HHNMR (CDCL) d 0.09 (s, 6H),0.93 (s, 9H), 4.68 (s, 2H), 7.18 (d, ! = 8Hz, 2H), 7.44 (d, 1 = 8Hz, 2H).
MS (ED) m/z 300 (M)".

K H G A 17a
4-[abow -N-A -4 - K] - K W &%

A 0. 940g 4- [wbre -N-B AL -4- 1K PR P g ( % 55364
18) (4. 10mmol) %5 6mL IN NaOH # 20ml 1:1 THF:CH:OH. 18 4 ®& )& ¥
AN 3mL NaOl E k. %3 24 &M INHCL Al B4, i 4
FaMGEEAY. Kk, RI. &% L4 LE o — ¥ sl
MS(EI) m/z 215 (M'), 171 (M-CO,)".

A5 17h
K Fe Bk Gkl 1Ta FPRAAARMBA G 7k, AL 4M4-2-
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;;g %% 4-) T 8BS (54 %44 19), Ao B 4- (27
R4 R) - T B

‘HNMR (DMSO) d 3.99 (s, 3H), 7.78 (d, J = SHz, 1H), 8.06(d, J = 8Hz, 2H), 8.27 (d, ] =
8Hz, 2H), 8.70 (d, 1 = SHz, 1H). MS (EI) m/z 230 (M+).

BE I 1T

KM Ao 5o A 1Ta FAREAAMBAGH 3, REHL b4 M
A-[2- =V AR THK]-6-F4K1, 6- = Gt —3- 1) £ V¥ & 2 &
(5% 9364 85a), Mm#F 4-(-[2~= PRI TIHK]-6-84K-1, 6-
— A -3-48) R P E. it HPLC 44k, £ #4383 TFA %

'"H NMR (D,0): 82.86 (6H, 5), 3.47 (2H, m), 4.34 (2H, m), 6.62 (1H, d, J = 8.6 Hz), 7.50 (2H, 4, J

= 8.4 Hz), 7.82-7.91 (4H, m).

MS (H-F*% %) m/z 287 (M+H)".

BX G4 17d

ARG H &L E LHAH 1Ta ﬁﬁﬁl}iii#ﬂﬁléﬁif‘}a’;— RAEFL M
A- (-8RI T B AP R -6-F4%-1, 6~ G wtwr—3— R RV B LB (R
g7 lav), M 4-(1- %)’Uf’ﬁt}’{‘ﬁ% 6—-F4%-1, 6-— & nkvr
3K Tm. NS (BT%E) n/z 273 (M+H)".

BE LKA 176

KNG W Ak S 1Ta BT AR 8 6 5 ik, R R
4-6-2- =V &L T AL ] e W -3-K) R Y B LB (R E F
85a), Mm#l4f 4-(6-[2-=F AL AL -mor—3-)- X W&, i

L HPLC #hdb, 5 %433 2 TRA %,
L HPLC #hdl, 2 #4738 A TFA 3% MR

(D;0): 8 2.84 (6H, ), 3.48 (2H, m), 4.44 (2H, m), 6.81 (1H,d, J = 8.6 Hz), 7.50 (2H, d, ) = 8.2 [1z). 7.85
(2H, d, =82 Hz), 7.88 (1H, m), 8.18 (1 H, 3).

MS (BF"%%) n/z 287 (M+H)'.
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- RHE LN 1T
KA L5 #&ELE L#H] 17a ﬁﬁﬁﬂﬁzﬁﬁ AtgF sk, RARETHEM
4— (2B AR- < AR -5-8) K P B P ESAE S R (BE S5k 95),
M A 4 (2- AR - Ao —5-J8) R AL
'H NMR (DMSOQ) 8 3.15 (m, 1H), 3.4 (m, 4H), 6.33 (bs,

2H), 7.45 (d, J = 8Hz, 2H), 7.90 (d, J = 8Hz, 2H)-

AHE T 17g

KM LR & 5H Fp] 17a PAERBRAGF %, RELAXFHER
4= (1, 3- =W k-2~ FfR -~ AR -5- L) X T BV B 4E 4 Rty (B
gatbl 98), i il £F 4- (1, 3- =W I -2- AR -~ A—Fr-5-3) - K F
. MS (HB-F"%F) n/z 249 (MHH)".

AH 9] 17h

AL W& LE 00 1Ta TAAAMAGF £, REEPHEA
B -3, 4 - 4-{[2- -5 - 1H-93=-5-K) -] -8R} 3-F
KB R (A H 544 laac), Mm P GFHEE-3,4-—_ 48
4—{[2-G-R K -1H-7 % -5-F)-TH]-B ). MS (C1) n/z 410
(M+H) .

AHE e 171

KM B WG E I 1Ta N KMR ST 3, 22V mas
K2, 4= E 4-{[2- (B3—H I 1H-73| —5—&)—@&]@%}2%]%&“
VE A et (5 92364 laad), K@ ISR E-2, 4-—% 8 4 {[2-(3-%
1wl -5-3k) - Al -Buk}. MS (BEF'%%E) n/z 410 (M+H).
KA T 17
AME G LH T58 1Ta FFAXKAMBA G F 3, RZHLF4M
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4'—[2f(L&ﬁi‘.&"‘?ﬁ:)ﬂﬁ:ﬁhkﬁki‘f’&‘ﬁﬁ“ﬁ%)I?a%(ﬁ%féz‘&
#] 102b), M d g 4-[2- (LEERA-FRE) st —4-K]-X P&, MS
. (r‘%%"#%\) m/z 271 (M+H)". '

RH Gk 17k

FMERMERHE G506 1Ta IMBAXME G 7%k, AEZETER
4-[[4-(4-WaEL L) e -2- A FAT-RA TR ] vz —1-
BERT B A KA (BF 9:564 102a), Mg 4-[[4-@-Hik-
FIR) - 2- R PR -RAFBE]-RR-1-BRBRTE. MS (BT
W) m/z 440 (M+H)".

BHE LA 171

FMEFHE&LE TR 1Ta IAERMEN T, REELFHEM
4~[1-@-=¥ &AL AL)6-A/K-1,6-—antw-3-A]- X Vi L&
(B H G264 85c) 1B A KM, MdmdlfF 4-[1- G- FaLai)-6-4
R=1, 6- =AM -3-KT1-EF@. MS (HFF% %) m/z 301 (M+H)".

RG] 1T

KA W& 5K L] 1Ta TAARBAGF &, RAZELFHA
4-[6- (3~ W &M%k fIL) —wbee—3- 4 ] -E 7 & L8 (RF 944 85¢)
Ak, Kafl i 4-[6- (3~ W RAAANL) b -3-JL]-K 7 &.
MS (E-F*%%) m/2 301 (M+H)".

BH T 17n
KM H & 5H FHE) 17Ta MR MRAWF &, RLELTER
A-{1-{OQ-—WEILCHE AL TEIK) FEI-6-84K-1,6- =4 whet
=35} KV 8 LR (R F 54 laar) FEA R, M W 4% 4-{1-] (2-
TWRACHERATEE) THAI-6-84K-1, 6-— Ak -3- AKX ¥
. MS (HT'%%) n/z 344 (M+H) .
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B A 170 | | -

FREHE&HE TR 1Ta HALRRMRAG T &, RZETHA
4= (1= S ok A= A — R T RO B (B Tl 114d) 4 2
Y, Mda G 4 (1P R -vko—4- 3500 - T AR

B g4 1Tp
ARG RMELF GHEA 1Ta AAXABRAG T &, RALPHER
4- (1-F Bk -4- ) K V8L W & (558 92364 126) 4 4 P,
5F B3 it B A0 HPLC At 264k, M 4§ 4- (1- P arse ke -4-38) -
K.
'H NMR (DMSO): d
7.88 (d, 2H), 7.40 (d, 2H), 3.68 (d, 2H), 2.91 (s, 3H), 2.70-2.85 (m, 3H), 1.84-1.93 (m, 2H), 1.68 (dq, 2H).

AA 4] 18
4 [Whog -N- AL —4- 3L ] - K 9 8 W &

#) A-{ e —4- ]2 W Wi (2. 1g, 10 mmol) (B4 %34 19a)
6 —F P8 (41nL) A (0C) E & N w A m—CPBA (3. 4g, 50-60% LIk,
10 mmol). ¥EHFIIFHEE 1 8, KGN —4 u-CPBA (1.7g, 5
mmol) . #WIFMEZR 1 IH (EEATHS-10CZR), MEKHA RS
Y AEEAEREL. L 10% Meoll/40% EtOAc/50% CH.Cl1, ZuBL, 4%
2. 0g 7 & B R Ar e 440

'H NMR (CD,0D) d 3.94 (s, 3H), 7.90 {m, 411),8.14 (d, J=8.5 Hz, 2H),

8.39(d, ] = THz, 2H). MS (El) m/z 230 (M)

AE G A 19a
4w -4-3K ] - K V& W

6 4-[bse-4- K - Vi (2. 0g, 10 mmol) (B 9234 11a) &)
T &% (30mL) M A A BB (4ul) . RBMAAERE 60T, JFERRE
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CFHAF 2.5 0. REAHALREMETE, BAKY. A 10M NaOH
ERPFHFERG N 7. PHRERFIN LB LA, HEER
Eo & zﬁ.&%%ﬁam&éﬁ, A iFE 2. 1g & & ARG,

"H NMR (CDCH,) d 3.94 G,
3H), 7.50 (d, I = SHz, 2H), 7.69 (d, J = 8Hz, 2H), 8.13 (d, I = 5Hz. 2H) 8.68 (d, J = SHz, 2H). MS (EI) m/z
213 (MY

BH 554 19b

*mgﬁ.ﬂ]%gx% 3 19a IAARAMBAGH &, AXLFER
4- Q- R-FR-4-K) - R F & (B F 5244 11g), Maflff 4-C-F 4
g -4-30) -7 B B

'H NMR (CDCL,) 3.93 (s, 3H), 4.09 (s, 3H), 7.39 (d. } = 5Hz, 1H), 8.13 (d, ] = 8Hz, 2H), 8.]6

(d, ] = 8Hz, 2H), 8.59 (d, J = 5Hz, 1H). MS (El) m/z 244 (M+).
BE LA 19c
4- (28 AR -5-38) -2 T B B

FM5 ﬂ%k%iﬁﬂﬂmﬁmﬁﬁﬁﬂ%f& A3 4k
4— (- FR -2 -5-) - KV (54 554 1h) A K.

‘{{ NMR (CD,0D) 3.28 (m, 1H), 3.47 (d, ] = 7THz, 4H), 3.90 (s, 3H), 7.44 (d, J = 8Hz, 2H), 7.90
(d, J = 8Hz, 2H).

B T4 20
[3-(4-kmh—2- R~ IR)-3-FE-THE]-RA T BT R

% 2-[4- (3~%: fA&-1, 1-= W -d ) -1 K] -k (1. 06g, 4.2
mmol) (A %34 21) 65 THF (14nL) A& AN ZE M (1. 21g, 4.6
mmol), HEH MGk 5 e, KREMmAK(51pl, 8.4 mmol), HHF
3 b, @ERT AN KB W TE (3. Tg, 16.8 mmol), LI 16
EE, REHRE. KRl P 6L (L 1I5% LR LB/ TR

L), 13 1. 17g A& drkiz 444, 'HNMR(CDCL) S 1.34 (s, 6H), 1.39 (s, 9H),
1.83 (m, 2H), 2.92 (m, 2H), 4.27 (bs, 1H), 6.46 (m, 1H), 6.61 (d, J = 3Hz, 1H), 7.34 (d, ] = 9Hz, 2H), 7.45
(d, J = 2Hz, 1H), 7.60 (d, J = 9Hz, 2H).
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MS (BF%E) m/z 330 (MHH)".

HE A 21
2-[4-(3-&F &A1, 1-= W H-w k) KK ]—=k=h

@ 3- (4-kvh-2-k-%%3) -3-PJik-T-1-8(lL 2g,
5.2 umol) (FH Fk4] 22) 69 =PI (17ml) kA (0C) Hik N mA
= LRz (0. 86ml., 6.2 mmol). *—-WE#ELL (1.18g, 6.2 mmol) #» 4-
S A& b (305mg, 2.5 mmol). MEAMMAERE 20T, HHF 1.5
. REMELERER, AKPEARE, ABSETRIEES.
¥k @ HiE T OMF (17nl), A& RACH (845mg, 13 mmol), ik
S ZE 60C, HA 3 ). RSB E27C, REMT B8 LEHRF,
Ao dEKshk, BRBETEFRS. AE Pt midid g &F 5840
(VL 10% B B/ TEabl), 45 1. 06g L& i RAFHMLS%.

"HNMR (CDC1L) 8 1.36 (s, 6H), 1.95 (1, ] =

8Hz, 2H), 3.03 (1, ] = 8Hz, 2H), 6.46 (m, 1H), 6.62 (m, 1H), 7.34 (d, ] = 8Hz, 2H), 7.46 (d, J = 2Hz, 1H),
7.62 (d, 1 = 8Hz, 2H).

MS (B F"vE) m/z 256 (M+H)'.

B H Gk 22
3-(4—vkwh-2- - K)-3-FHh-T-1-8

@ 2-[4-(1, 1-= P - o &) -3 k] -k wh (424mg, 2 mmol) (H
# 927640 51) #5 THE (4ml) sk % (0°C) &k P 7 A (IM) B¢ —THE 3L 44
(2. 2mL, 2.2 mmol), BEAHF ATAF A4 1 ot & A4 J Se N 10% NaOH
(1. bmL) A= 30wt% H,0, (1.5mL), HHF 14, FafE#EE 20C, 24
Y LREAF, BA AR RKRE, RRBRETE RS, Z28¥iEam
i it Pead &A% A4 (VL 25% LR OEG/ A ERBL), 15 341ng AR H LS.

‘I NMR (CDCL,) & 1.34 (s, 6H), 1.40 (m, 1H), 1.94 (t, ] = 8Hz, 2H), 3.48 (1, § = 8Hz, 2H), 6.45 (m, 1H),
6.60 (m, 1H), 7.35(d, } = 8Hz, 2H), 7.44 (bs, 1H), 6.61 (d, J = 8Hz, 2H). MS (El) m/z 230 (M+).
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HE gk 28
3-fuk-5- - [ A AE-BEA-AA]- 2R A% |

@ 5-Q-RAKX-LHK)-3-F I3k (5F £#H 2) (925mg, 5
mmol) £ CHLCL/THF (20mL, 1/1) F#&FRAMA NN-ZF B LS
Ji: (869ml., 5mmol), 4 B w8 B M g AL -1-3KJ9F == JL A5 (1. 096g,
5 mmol). WAFETELRAE 25 54k, REK%. QW tmiiit i

&% 4540 (¥ 7% MeOH/CH,C1,#6BL), # 1.27g A & B4k =4,
"H NMR

(CDCHL) d 2.92 (1, ) = THz, 2H), 3.50 (g, J = 7Hz, 2H), 4.53 (d, } = SHz, 2H). 4.79 {bs, 1H), 5.18 (d, J =10
Hz, 1H),5.26 (d,J = 17Hz, 1H), 5.87 (m, 1H), 7.10 (dd, J = 8,1 Hz, TH), 7.34 (¢, § = 8Hz, 1H), 7.54 (5, 1H),

7.67 (d, J = 1Hz, 1H), 9.08 (bs, 1H). MS (EI) m/z 269 (M+).
BE AN 24a |
6— ok —4- K - Bk

120 CHH 2.00g (12.7 mmol) 6-RAME L 1. 1nL (12.7 mmol)
ek ey A 6 b, A2 g, RBEMRAERESS (LKA 5:1
Fr 301 A S0P S K% TN NH./MeOH Z655), 4F 0. 419g 73 & & 4K j*
P, PR AFRERA. B ABERAT K. MS (5
TR %) m/z 209 (M+H) "

A E T HA) 24b
4~ (5-2[—-{3-F I m-5-38) LR R FE I Inbee -2-30) kd-1-%
B LB

KA A B2 H L4 240 IRMAAMB G F HHAAHE, RLEd
N N-(2-[3-5 A -5- TR -6-FWMBL (B 344 Le).

'H NMR (5:1 CDCl,: CD,0D): & 1.30(3H,t, ) =7.1

Hz), 3.04 (2H, t, ] = 7.2 Hz), 3.58-3.73 (10H, m), 4.17 (2H, q.}=7.1Hz), 6.68 (1H, d, ]I=9.0 Hz), 7.20 (1H,
d,J=83Hz), 743 {1H,d, =83 Hz), 7.58(1H., s), 791 (1H, d, 1 = 9.0 Hz), 7.98 (1H, s), 8.50(1H.d, I =

2.4 Hz).
MS (&% E) w/z 447 (M+H)".

RH F ) Qe
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6-(-ZRCAERAL)ME ,
KR o Bl T4 24a Fﬁﬁ]?&i\#ﬁﬂ%?f%ﬂﬁ‘%’]% RARd

1% A 2—5@(2:— L B%, | '"H NMR (CD,OD): § 3.47 (2H, m), 3.72 (2H, m), 6.53 (1H, d,
J=93 Hz),7.92 (1H. d, ] =9.3 Hz), 8.58 (1H, 5).

MS (B F"tE) m/z 183 (M+H)".

BRH F A 25a
2—(4- (B IR - 35) -2- VR - A Be i

6 2-(A-(ckwh-2-K) k) -2- VIR Ad I (A X L4445 26)
(124mg, 0.5 mmol) f& CILCN/CCl/IL0 (7mL, 2/2/3) ¥ &35 A N S
A NalQ, (420mg, 2 mmol) #f= RuCl; (H,0) (Smg). B A BEIETIFRA
Yo 1.5 Do, REWLBROGEHE, MAfEKobEk, REETFRIF
Aoai, M fiEE] 100mg £ & B ARAF A A5 4

'HNMR (CD,0D}d 1.58 (s, 6H), 7.50(d, J = 8Hz,

2H), 7.98 (d, ] = 8Hz, 2H). MS(EI) m/z 208 (M+H).

FRY Ep#Ed ARAMRANFT %, RAALETERI kst
. B &SR H A 25D,
N- -k ZK) -2~ (4- G A - R ) -2- Wk M. HR A%
LA 27 ¥
'H NMR (CD,0D)Y d 1.58 (s, 6H), 3.29 (s, 3H), 3.36 (m, 4H), 6.24 (bs, 1H), 7.45 (m, 2H), 8.05
{m, 2H). MS (ED) m/z 266 (M+).

BF T 25¢

4-2-[N-RTREAEIL-HHL]-1, 1—_—‘19);% LRY-RKWE. BERAEE
s 29 65 5.

138



'HNMR (CDCL) d 1.30 (s, 6H), 1.38 (s, 9H), 3.26 (bs, 1H), 3.33 (d, ) = 6Hz, 2H), 7.44 (d, ) =
8Hz, 2H), 8.05 (d, J = 8Hz, 2H). '

R F T35 25d
4-QB-RT ARG, 1= FRAR- ) - KT &, ALK 94
20 85 740 .

'"H NMR (DMSO) & 1.25 (s, 6H), 1.36 (s, 9H), 1.75 (m, 2H), 2.65 (m, 2H), 6.66 (bt, 1H), 7.47
(d, ] = 8Hz, 2H), 7.88 (d, | = 8Hz, 2H), 12.79 (bs, 1H). MS (EI) m/z 308 (M+H)".

LA G 26
2-(4- (vkwh—2-28) 3R ) —2- P IR - o9 Bu

@ 2- (4-vkwh-2- ) R 3) -2- W w8 (B 5:4646] 28) (115mg,
0.5 mmol) # = £ ¥ ¥% (3mL) ¥ % W W A& w A DMF  (10mL) #» 3 Bk £,
(0.3ul, 2M — & WVhiEk). #WHAMFE®E 2.5 b, AREk4s. &
WHETRMOTVE AR GON), BF 14.56 o, RERFHFDH 124ng
SRR - R A

'H NMR (CDCl;) d 1.58 (s, 6H), 5.2 (bs,

1H), 5.3 (bs, 1H), 6.45 (4d, J =3, 1z, 1H), 6.63 (m, 1H), 7.39 (m, 2H), 7.45 (bs, 1H), 7.65 (m, 2H). MS
(ED), m/z 229 (M+).

R ] 27
N-(2-F k- I) -2- (4- (wkw—2-4) R 3K) -2- P - A sb s

€ 2-(4-(Ckwh-2- ) - I) -2~ PR -w & (B L4 28)
(344mg, 1.5 mmol) ¢ =5 F 3 (4ml) R AN A m A TBTU (528mg,
1.65 mmol) v ~ S AL &k (280ml, 1.6 mmol). WHAFRAY 2
Aoy, KRG AN 5 —4 DIEA (280ml) A= 2— W A5~ L ke (225ml, 2.6
mmol) . HEW AR 90 o4, REkE%., A¥PhitmnBdhid&iE
b4t (2L 10% CILCL,/50% LR LB/ LA sel), 4 380mg & & B 4K >
4.
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-

* I{ NMR (CD,OD) d 1.58 (s, 6H), 3.24 (s, 3H), 3.36 (m, 4H), 5.58 (bs, 1H), 6.47 (dd, J = 3,
2Hz, 1H), 6.65(d, 3 = 3z, 1), 7.41 (m, 2H), 7.49 (d, I = 2Hz, 1H), 7.65 (m, 2H). MS(EI) m/z 287 (M),

B LA 28
2-(4- (=kwh-2-3) —FI)-2-Fh-a @
6 2~ (A-( vk —2-J5)-338) 2- T - B ¥ & (2. Og, 8.2 mmol)
(fﬂvf‘ 9: 4] 30a) £ MeOH/THF (20mL, 1/1) 9" &5 3% W /m A NaOH (2mL,
CBFAER 1 M, KEMEE 65C, FFAMEETHEME 2
s ﬂq‘ MG AME gRAsY, MO BEL(EDH ). mLEFF
rigidsdh, RAFRE ABRETRIFKS, AdmiEs 1,78
AR AL A A 1 Ak

‘HNMR (CDCly) d 1.61 (s, 6H), 6.45 (dd. § = 3,
2 Hz, 1H), 6.62 (d, ] = 3 Hz, 1H), 7.42 (m, 2H), 7.45(d, ] =2 Hz, 1H), 7.64 (m, 2H). MS (El) m/z 230 (M:k)

Bk TR 29
2—[4—(2—[N—$1‘r$15££—ﬁ£]—1, - =W -2 8) -3 ] =k

] AR 4L (152mg, 4 mmol) 9 THEF (6mL) %k - (0°C) HE A v A
2= (4= (vkwh-2-4L) 3K 08) 2- P L " i (422mg, 2 mmol) (B £
30b). Mitg, LA, 4HA 3.5 . A RAWE
0C, KERKMAK(150nL). NaOH (150ml, 5M) Fe7K (300mL). M
LB R, Riegddaddiadr, keExn, tnkiygd
T THE (5mL). @ﬁhi@i%%’ﬁuA;&&;ﬁTﬁ‘ﬂ%Omg, 2.2 mmol).
WHAER L e, REkRS, RGPt mad e &gt (2
10% L8 GRy/ She Bl ), 15 524mg WK =47,
'H NMR (CDC1) d 1.31 (s, 6H), 1.39 (s, 9H), 3.31 (bd, } = 6Hz 2H),
6.45 (dd, ] =2, 1Hz, 1H), 6.61 (d, ] = 2Hz, [H), 7.35(d, ] = 8Hz, 2H), 7.44 (d, ] = IHz, 1H), 7.62(d, ) =
8Hz, 2H),
MS (& T %) m/z 316 (M+H)".
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£E FHA 30a
2~ (4-(krh-2-R)-FH)-2-F R -7 R T &

€ vk %h (5. 7Tnl, 78mmol) 5 TMEDA/THF (81.4mL, 14/86) k& (0
C)## F A n-buli (15nl, 2.5M SREE). BEAHE, B
Fim w45 4-4F, KGN ZnCl, & THF & ¥ (40mL, 0.5M). #HIER
M 35 e N (PhyP)Pd (1. 0g, 0.86 mmol)Fe 2—(4—it-3E ) —2-F L 5%
WES (4. 5g, 17.5 mmol) (RF 54| 3la). MHEFIFEEF 60T,
A 3 . AELAHRERSN, RUEHSE, F4EINEE QN
Fodh kb, ABRATEREIIKS. B8Pt maddthidk &34t (L
5% 8/ LI AN ), 3. 84g AL A4 WK, HNMR

(CDCHL) d 1.60 (s, 6H), 3.67 (s, 3H), 6.45 (m, 1H), 6.63 (d, J = 3Hz, 1H), 7.35 (m, 2H), 7.46 (m, 1H), 7.65
(m, 2H). MS (El) m/z 245 (M+H)".

R 554 30b
2,2~ = Wi~ (d-[vkwh-2-K]-K ) -Zrh. EMF 5 92564] 30a 1
AAF O F ik, AR FEM 2-@--FR) - 2-Wik-a i (5F 5%

#131b). 'H NMR

(CDCL) d 174 (s, 6H), 6.47 (dd, I = 2, 1Hz, 1H), 6.66 (d, J = 2Hz, 1H), 7.47 (m, 3H), 7.68 (m, 2H),. MS
(EI) miz 211 (M)".

K LA 3la
2-(4-# - JK) -2- PR -A B P B

6 4-8 ¥ - TE: (9. 1g, 40 muwol) (BH FH&#] 32) 6§ TUF
(80mL) % (-20C) & M A A& Y 55 (5. 6ml, 90mmol), & H-ImA
KOt—Bu %4 THF & (88ul, IM). WHMFRELY 1 I, REMLEH
L RFON Ko K ik, BB TIRIFR S, 15 9. 8g AR L6640,

'"H NMR (CDCL) d 1.55 (s, 6H), 3.63 (s, 3H), 7.2 (m, 2H), 7.43 (m, 2H).

141



A 5 H#AH] 31b

o-(4-2-¥R)-2-FR-FE. BRAFEE LM 31a;-£zuam-57;
i, RAX PR (4-2-FK)-TA.
'HN

MR (CDCI,) d 1.70 (s. 6H),7.34 (d, ] = 81z, 2H), 7.50 (d, ] = 8Hz, 2H).
MS (E1) m/z 223, 225 Br & (M) ".

CBHE Tk 32
43— - T8 T |

6] 4-3—K K- LB (8. 6g, 40 mmol) 5 DMF (80mL) 3% ¥ M /- Jwm
NEXEAT (6. 16g, 44 mmol) e Bt Y 3% (2. 8ml, 45 mmol). HHAFR
&4 2.5 bu, KEMUEERR, B RKRE, BRBRETRIT
Wi, Wi ffE 9. 1g RiFMALE Y. LW A TR —F AT AE
.

I NMR (CDCY,) d 3.58 (s, 2H), 3.69 (s, 3H), 7.13 (d, J = 8Hz, 2H), 7.43(d, 1 = gz, 2H).
MS (EI) m/z 228/230 (M+) Br HZ£.

%% J 564 33a
2-WHk-4-(2-PR& - -5-L) - K WRL
@ 2-WIk—4~ (- f Ik wbor ~5-J8) - K 7 &2 7 &7 (600mg, 2.6 mmol)
(BH G464 34a) ¢ THF/MeOH (8mL, 1/1) %% ¥ /mA NaOH (3mL, 1M).
WA RS 1200, KEMEEO)EA (EF pH5). wASHA
LEEAAE, HIEHMERGE, REBETE RS, AEAKLERAT
Bt/ OB (1/20) 8H4. FrAg 54 (500mg) X% b —F Sidb T Fi 448 .

'H NMR (CDCL) d 2.71 (s, 3H), 3.98 (s, 3H), 6.82 (d, ] = 8Hz, 1H), 7.41
(m, 2H), 7.81 (dd, ] = 8,2Hz, 1H), 8.13(d, ] = 8 Hz, 1H),8.43 (d, } = 2 Hz, 1H). MS (E[ym/z 243 (M+).

142



| KA Hitﬁf‘%%ﬁ‘g | 33a Fﬁsii}iiiiﬂ%ﬁﬂé’lfé:— GRS
%'Fi']ﬂz/\% ‘

BRE LA 33b
4-G 4 PEREXE L) EFH. M 4-Q4-—WARLEL)XTE
L (48 92364) 34b).

AH T4 33c¢
4-(6-F RAL-bw—3-R)-E VR, M 4-6-FHILE -rr-3-3)-
Y B LA (BF L34 34c¢) .

'H NMR (DMS0) 8 3.92 (s, 3H), 6.95 (d, I = 9Hz, |H), 7.80 (d, J = 8Hz, 2H), 8.02
(d, = 8Hz, 2H), 8.10 (dd, J = 9, 2Hz, 1H), 8.58 (d, J = 2Hz, 1H)MS (El) m/z 229 (M+).

B H 94 33d
3~ 4- (6P A -mber-3-K)-EFE. M -84 (6-FHE
-3-38) 3R W e W B (A 9iak48 38).

'H NMR (DMSQO) 5 3.92 (s,3H), 6.96(d, ] = 9 Hz, 1H), 7.60(d, ) =

8Hz, 1H), 7.88 (dd, ) = 9,2Hz, 1H), 7.96 (d, J = 8Hz, 1H), 8.04 (s, {H), 8.29(d, ] = 2Hz, 1H). MS (El} m/z
2637265 (M+, C1).

B G 4] 33
4- Q- TAKEERE-PAI w4 K P E:. M EAE ke
56 &5 = 4.

'H NMR (DMSO) § 1.39 (s, 9H), 4.31 (d, ] = 6Hz, 2H), 7.47 (bt, ] = 6Hz, 1H), 7.65 (m, 2H),
7.86(d, ] = 8Hz, 2H), 8.07 (d, ) = 8Hz, 2H), 8.60 (d, J = SHz, [H).

MS (B-F"/E) w/z 329 (M+H).

BE g e 33€
4- (- AR T B I -—wber —4-30) - P B, A A X 5464 58 65 4.
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_ 'H NMR
(DMSO)5 7.74 (bs, 1H), 7.97 {m, 3H), 8.05 (d, J = 8Hz, 2H), 8.20 (bs, IH), 8.34 (bs, 1H),8.73(d, ] = SHz, ~
1H). MS (El) m/z 242 M+.
KA 534 33
4—(2-[N, N~ F R A& -F L] -wbve—4- %) -2 Faz. #MRFE 534
59 &4 =4, SFifit F A HPLC 4640 (0. 1% TFA/ TR/ KM E®).

'H NMR (DMSQ0) & 2.81
(s. 6H), 4.51 (s, 2H), 7.85 (d, J = SHz, 1H), 7.93 (5, 1H), 7.94 (d, J = 8Hz, 2H), 8.08 (d, ] = 8Hz, 2H), 8.75
(d, } = 5Hz, 1H).

MS (B-F% %) w/z 257 (M+H).

A A 4] 340
2 -4 (20— G -wher —5-L) - KV B 5 5

5 2-F A3 -5 —wked (1.88g, 10 mmol) #§ THF (25mL) 4 (-78
ClxE#w @ mA p-Buli (4.4nl, 2.5M TRER). —EmEZ G
PPEEAE AT 7 3% 10 0 4F, R 5 B A ZnCl, (21ml, 0.5M THF #3%).
4 A as, BEEBLH 15 o4, @stiER A Al 42— P I-K
VB Y B (2. 25g, 9.8 mmol) A= (Ph,P).Pd (0.56g, 0.48 mmol) 4£ THE
(5ml) T AR d. MBIFERF 60C, EHmETHRI 2 M.
AN RS, RENLUBLEHE, BN EEE ()
Ao Kok, B TRk, ARGt madadteik &0 st (R
10% L Llg / A el ), 1F 626mg i KAFALS40.

'H NMR (CDCl,) d 2.68 (s, 3H), 3.93 (s, 3H). 3.98 (5, 31), 6.82(d, ) = 91z, 1H), 7.39 (m, 2H), 7.81 (d, ] =
9Hz, 1H), 8.00 (d, J =9 Hz, 1H), 8.40(d, } = 2 Hz, 1H). MS (E}) m/z 257 (M1).

KRG EdmAH kg 3a PERARBEG G, 22 HV4HERA

T AR B OB A 3, 4~ T RIEF IR (AR 5-3-2- P fuk-
M), Al
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HH g 34| 34b
4-(3, 4~ Jf’%)@ﬁ%)i‘f’&aﬁ“

"H NMR(CDCL;) 8 143 (3H, m) 3.92(3H, m), 3.98 (3H, m), 6.95 (1H, m), 7.23 (14, 5), ?ZO(IH m), 761
(2H, m), 8.12 (2H, m).

AW 5 LA Y 3da IR A MA G &, RAL A 434
AP GE, Am#F
R X B 34c
4~ (6-F Bk ubrr -3-) K VP B LB
H NMR(CDCL,) & 1.41 (3H, t, J=7.24 Hz), 3.99 (3H, 5). 4.40
(2H, q, }=7.24 Hz), 8.63 (1H, d, J=8.63 Hz), 7.60 (2H, 4, I= 8.36 Hz), 7.83 (1H, dd, §,= 8.63 Hz, .= 2.58
Hz), 8.12 (2H, d, J= 8.36 Hz), 8.43 (1H, d, J= 2.58 Hz). MS(ED m/2257 M".

B H g4 35a
4-(1,2,4)%E — o —5- L K W i3

Aedk 0.500g (2.17 mmol) S5-(H-Z A FTHEFIK) (1,2, )K=
AL Sml K AL (Fisher) P& RAWE 150CHL 5 Do), KEBAK
KAWL sE R e, Rk, THEREMN 0.439g s 4, &
& EA, 79.3%E, Y AER S dim AR, MS (ED) n/z
206M'.

K H F34] 35D
AMEKANR G 7 3, RAE 4-@Hkm—4-H) = /K PAE (£
X giakd) 37) Ak, Aaig 4- (SH-ske—a4-) X WE. ESW
— B At 54E M. MS (E1) m/z 188 (M").

A H T4 36a
N-[2- (3-F A -1~ -5-) - K ]-2- ¥ Ih-4- (6-8AK-1,6-— &~
Lo ~5-38) - WV sb

Am e N-[2-(B3-RA -7l -5- ) - & ]-4- (- F f I -atew



~5- ) -2- P R - P AL (146mg, 0.35 mmol) (BH T4 1n) fw ik

BRLeE (3g) 9 ma- £ 160C, JFAEMEE THIF 3 4. Kby
A 4% rﬁﬂi HA®RAs, EFEGREEAAS, AEGBx), REALE
F 5, 43 133ng AL AW AR, EaEWAEEE—F st dm AE A,
MS(EFv %) m/z 397 (M+H).

RIBIEAANF G 5 ik, REF PN 69 7 AR AT A
PR PSS
K L34 36b
N-[2- (3- R -1H-%3k-5-) - T K ]-4-(6- ggu’(‘ 1, 6= &, ~Mhez—5-
)R WELlE. A EE ZHkH Ip 8958, MS(BEF%E) n/z 383
(M+H) .

A H F A 36¢
N-[2- (3~ 8 -1H-"|% 5-1) - Hh]-3-81-(6-8A4K-1,6- =&
w-3-) - R PR, MERAE ZEE luh Y.

'H NMR (DMSO0) § 2.97 (bt, 2H), 3.53 (m, 2H), 6.42 (d, J = 9Hz, 1H),
7.17(d, 1 = 9Hz, 1H), 7.54 (m, 4H), 7.82 (d, 1 = 8Hz, 1H), 7.95 (m, 2H), 8.20 (m, 1H), 8.73 (bt, 1H), 8.88

(m, 1H), 12.15 (bs, 1H).

MS (& Fet %) m/2 417/419 (M+H)*, CI.

5% 52 34b) 36d
-T2 (3 A= g =5 8) -2 T4 (6 SR, 6 = S5
IR KW meRe. ARR A a4 lak #9754,

'H NMR (DMSO0) 6 2.98 (1, I = THz, 2H), 3.55 (m, 2H), 7.02 (d, ] = 10Hz, 1H),

7.18(d, ) = THz, IH), 7.48 (m, 2H), 7.94 (m, 4H), 8.10 (d, J = 10Hz, 1H), 8.20 (d, J = 3Hz, 1H}, 8.66 (bt,
1H), 12.11 (s, 1H), 13.29 (s, 1H).

MS (& F{%) n/z 384 (M+H)".
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LH 54 36¢ | ‘
4- (6~ RMR-1, 6- = K-dk-3-H)-E T ag Tor. A SA Tt 63
#E.

'H NMR (DMSO) 8 3.88 (5, 3H), 7.04 (d, J = 10H7, 1H), 8.02 (d. J = 8Hz, 2H), 8.06 (d, J = 8Hz, 2H),
8.12 (d, J = 10Hz, 1H), 13.37 (bs, 1H). MS (E1) m/z 230 (M").

AA TP 36T
4-(6-2AK-1, 6-— G- -3-R) - K VB L&, HRALHE L4 34c
o =4,

'H NMR (5:1 CDCL,:CD,0D): & 1.41 (3H, t, J= 7 Hz), 4.40 (2H, q, J = 7 Hz), 6.70 (1H, d, J = 10 Hz), 7.52
(2H, d, 1= 8 Hz), 7.63 (1H, d, J = 3 Hz), 7.83 (1H, dd, J = 3 Hz, 10 Hz), 8.09 (2H, d, } = 8 Hz).

BH G 37
4- (3H-skd—4-)-ZH P IEX

w423 0°C 8 5g (24 mmol) 4— (= P H) 3 W 8L .49 100mL THF
RN A T2mm R TEG 200nL LEEAER. OCAR 18 G,
I GBS FNERTR, RERGEMTER. Q&R GYH FM
A 100wl THF 4= 40wl IM HCl 858 E®. 1 MG, KRG EY,
MiJ& 4E 25mL MeOH W im#k, JF¥Zm#iERZEH mE 8. 6g (47 mmol)
LB (11) (Aldrich) /£ 5mL 37% W B KA % F 100nl 28% 4 F.4b4
VA EE A, mER Y E 100CHLE 30 04, REdAHda, BE
AN LA G R LA R, XA, W% T 150nL 1:1 EtOH:
K. WIZERNBANGAA, F2H/E R BHER 2 IRk,
WIRGHEFTOrE/Ruik, @ Celite i, % HPLC %E4LEH
2. 1g ¥4, 3% 43%. MS (EI) w/z 212 (M").

2K 9 3k4] 38
3-A—4-(6- PRI -mbrz3-H) - X PE P
10 240, 6 2- WHEIL -5- 8wkt (1.13g, 6 mmol, H£F %

147



Pl 4la) £ THF (12ul) ¥ 8§ 235 % (-78C) A A (2. 5M) E T K42
(2. 4nL, 6 nnol), HAHHFH R 15 S 4. KB QRERAF AN 050
FAL4 (12nL, 6 mmol), JFFARHF TEMLZFEBUMFERE 0C,
EH—BRAEA, @ (¥ XHE) 44 (288mng, 0. 5mmol) F 1, 1'-
(R ) X8k (276mg, 0.5 mmol) f£ THF (2 mL) ¥ &9 235 (0
CYAIA 3-8 -4- A FHBELFETETE (1.59, 5 mmol)
(5F Jodet) 39) 45 THF (2ul) Bk, HAWALEFEROGER.

MBS E R ZE 65C, $AF 2.5 I, REAHNE 20T, LR,
Moot fACE B R P B KA, REBETETRYSG. REHEE PR
&3 sk (ST 25% LB/ &%), 43 428mg 3% & & 5 B kAR b A
¥,

'H NMR(CDCL,) & 3.95 (s,
3H), 4.00 (s, 3H), 6.84 (d, J = 9Hz, [H), 7.40 (d, ] = 8Hz, 1H), 7.72(dd, J = 9, 2Hz, 1H), 7.98 (dd, ] = 8,
2Hz, 1H), 8.15 (s, [H), 8.25 (d, J = 2Hz, 1H). MS (El) m/z 277 (M+).

BRA G4 39
3 R4 JOF A EE A T B B

%1 (60%) 8448 (1. 1g, 27.5 mmol) ¥4 THE(60mL) 437 i%4-4 (-5
CYgamA 3-§.-4- ZEFXVFRYE (4.66g, 25 mmol) (HE L
745 40) W5 THF (10mL) #53%, OCHH R 44 30 44, @iZRAHA
o NN - k= FUP B s ik (13.4g, 37.5 mmol) Fr 1,3- W ik
-3,4, 5, 6-v9 £,-2 (1H) %< &3 (20mL) /£ THF (10nL) ¥ ¥k, B3
FREWE20CHEHE LI, MTEHRE, RAMEKESE, mH
HF Ik, B Wmid ek 6954 (2L 10% S8/ T hR 2B ),

15 6. 86g K. & hIkir o,
'H NMR(CDCI) § 3.96 (s, 3H), 7.44 (d, 1 =

9Hz. 1H), 8.02 (dd, § = 9, 2Hz, 1H), 8.21 (d, J = 2Hz, 1H). MS (El) mv/z 318/320 (M+, CI).

B K g5 40
SR RLAE - B W (.4
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B 3- R -4- K- B K4 (9. 08g, 50 mmol)éﬁ‘f’ﬁf
(150mL) 53 M2 18 m (3R) #E: (22, 5aL). ?}ﬂﬁﬁﬁfﬂhﬁ’]&,&ﬁ'
55C, $4f 2 A uf, REAIF] 20C. HEmpAk Y, AR,
AW REARSE. BREFRIRE. A9 anld ez
W (L 309 LB LS/ TR sbll ), 4§ 9. 5g & & 45 & B4R 4724044 .

'HNMR(CDCL;) 8 3.90 (s, 3H), 7.06 (d, I = 9Hz, 1H), 7.88 (dd, § = 9, 2Hz,
1H), 8.05 (4, § = 2Hz, 1H). MS (El) m/z 186/188 (M+, Cl).

BKE TP 41a
2- AL -5-38vwbo

@ 2, 5- ZifakeE (20g, 84 mmol) #5 DMSO (84mL) i A A
(25wt%) 'V B34 (21. 2mL, 93 mmol). M FI#FARZ £ 80C, #HH 45
G, REHHE 20C, mLEBEAE, ARKAEREEL REBETE
Jr¥ G, KRR it ek AL (X 10% 8/ SR RR), &
14. 6g L & KAr M o4,

'"H NMR {(CDCl,) & 3.90 (s, 3H), 6.66 (d, ] = 9Hz, 1H), 7.63 {dd,
J=9,3Hz, 1H), 8.20 (d, ] = 3Hz, 1H). MS (El) m/z 187/189 (M+, Br).

B FaB) 41b
RN G55 Ep 4la IAXAAMRAWG F &, HRAAE &%
Bl 60 &5 74, MWm$I4F 3-8 -6- FHRIEE%,
H NMR (CDCl,) 8§ 4.11 (s, 3H),
6.87 (4, ) = 9Hz, 1H), 7.48 (¢, J = 9Hz. 1H). MS (ion spray) m/z 189/191 (M+H)", Br.

RFE TP 42a
4- (TH-"bo& - (2, 3—dl v —6-2L) - X V&

@ 4~ (TH-beb 5 [2, 3-d]sEw —6-A) — £ ¥ & T & (0. 601g, 2.4
mmol) (54 934 43a) #9 1:1 THF-F B (10mL) 3%5& J* /A NaOH (10N)
(2.4 wL, 24 mmol)#» 0.5ml W,0. ¥HAFER 1 I, REAHE

149



0-5C, JA 2N HC1 ¥ pH 3 3. (Ewmaé’][ﬂﬁk% Jﬁ}'ﬁﬂﬁa’hé“
HAEET T, 7 0. 35%%@@4&%&4{%\%

1

H
NMR (DMSO} §7.59 (s, 1H), 8.10 (d, § = 8Hz, 21), 8.20(d, 1 = 8Hz, 2H), 9.22 (s, 1H), 9.50 (bs, LH), 14.10
(bs, 1H). MS (El) m/z 239 (M+).

KB AE G4 422 RAMEAK T %, RITEAREHE, A
i ) £
A T 42b
4~ (1H-"the&-3F (3, 2—c1wbve—2-4L) 2K W B (H A A5 92364 43b 65
4 ).

'"H NMR
(DMSO) 8 7.63 (5, 1H), 7.99 (d, I = 611z, 1H), 8.16 (m, 4H), 8.46 (d, = 6H2,1H), 9.34 (s, 1H), 13.67 (bs,
1H). MS (El) m/z 238 (M+).

B Tt 42¢
4-vkvh 5 [3, 2—clutee—2- - WE (A AL F364] 43¢ &5 54 ).

'H NMR (DMS0) &
7.89 (s, 1H), 8.05 (d, J = THz, 1H), 8.12 (m, 4H), 8.68 (bd, 1H), 9.24 (bs, 1H), 13.20 (bs, 1H). MS (El) m/z
239 (M+).

AH T 43a
4~ (TH-whe& 31 [ 2, 3—d] %55 —6—-35) — K W B2 Y &5

& (5-B—wrr —4-- &) LT B4 T 8 (1. 46g, 4.55 mmol) (HF
G2 44a) 65 DMF (15mL) 7R A v N 4— SoHe -3 # W BS (0. 721g,
4. 5 mmol) (5% 92464 46) . a4 99. 999% (21mg, 0. 112 mmol).
O =ZFK B 44 (1) (158mg, 0.225 mmol) A= 1, 8- H 4+ —=3F
[5.4.0)—F —#% 74 (1. 5ml, 10 mmol). M AIFHEZ E 100C, I
F 1w, REAHE20C. MUELEHFBRAFER, ek
ﬁﬁ%%\%@ﬁ%ﬁ%ﬁ% 5% G il 33 Pe i &3 2h4L (L 50% 4
MG, S5%Y B/ CEANL), 1% 601mg 3% & 4 & B R A4
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'H NMR (DMSO0) 5 3. 89(s, 3H),
| 724(5 1H), 806(d }=8Hz, 2H), 8.14(d, J = 8Hz, 2H), 8.81 (bs, 1H), 9.05 (bs, 1H), 12.79 (bs, LH).

MS (% T4 %) n/z 254 (M+H)".

AW BF G564 43a KA R 09 75 sk, B2 3552 65 35 bk,
At o] £
K oA 43
4= (-8 51 [3, 2-cI Mok —2- ) E VB W B (40 A4 £a64 49
&y =4 ),

'H NMR (CDCI,) § 1.34 (s, 9H), 3.96 (5, 3H), 6.69 (s, {H), 7.51 (d, J = 8Hz, 2H), 8.08 (d, ] = 8Hz, 1H), 8.11
(d, = THz, 2H), 8.51 (d, ] = 6Hz, 1H), 8.90 (5, LH). MS (EI) m/z 352 (M+).

BH T4 43¢

4=vkwy IF [3, 2-cImbod 2- - K W B V& (40 A% S8 50 &~
1),
"H NMR

(CDCL,) 8 3.96 (s, 31), 7.20 (s, 1H), 7.49 (d, J = SHz, 1H), 7.94 (d, } = 8Hz, 2H), 8.14 (d, | = 8Hz, 211), 8.53
(d, ¥ =SHz, 1H), 8.97 (s, 1H). MS (EI) m/z 253 (M+).

A 5’727?&{?'1 443a
(5-#—wer —4-30) AW B T BS

9] 5-# v vE —4- K j (3. 52g, 15. 9 mmol) (K# 5347 45) &£ THF
(100mL) ¥ 69 445 Am A kv (1. 4nl, 17.5 mmol) Fo — 2% & — K T Ky
(3.82g, 17.5 mmol). WA {ERA% £ 50-55C, Hedk 2.5 adt,
REENESR, R, AW 6 APk 6% 440 (2 20908
L. S%PBL/ A ERML), #f 1. 46g # 3% G RAFMALA . HNMR

(DMSO) § 1.48 (s, 9H), 8.87 (s, 1H), 9.01 (s, 1H), 9.60 (bs, 1H). MS (EI) m/z 321 (M+).
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| 7"17% +7fwj 44b
Mo 4 4 %""’"4 ﬁ\ ﬁ,ﬁt‘f’&xﬁTﬁ“,,

'*H NMR (CDCL) § 1.52 (s, 9H), 6.82 (bs, 1H), 7.30 (d,

J=7Hz, 2H), 8.43 (d, ] = THz, 2H}).

%’2%@: # 45
B ey —4- 3K i

(2;%% Brown, D.J.; J.S.C. 1., 69, 1950 4 12 A, 353-356 ).
4 - J A (2.8g, 29.4 mmol) #5 Z B (30mL) #E % A m A IC1
(3.03mL, 60.4 mmol). m# & E 100TC, HH 3 Iwh, REHFAK
(140mL) . %o R LB EMBLE, G442 0-5C, A NaOl(s)
WY pH £ 6-7. ERIRE T, MYEKkdk REHLETE &
3.52g & & B kAT ML o,

H—

'H NMR (DMSO) § 7.09 (bs, 2H), 8.30 (s, 1H), 8.45 (s, 1H). MS (EI) m/2 221 (M+H)".

B E T 46
4— Tt F 2R P 8RO B

64— Z WL R IK G K30 P B T BY (4. 65g, 20 mmol) (4%
gt 47) 49 THE (40mL) % A e A (IM) A Abve T 354 (30mL, 30
mmol) Fr L#: (1. 9mL, 33 mmol). ¥EHIIFHEHE 25 454, ML LB
Wi, MAfe iRk, REFRBETHRIFRE. QW3 mdidie
oA (DA 10% SR, 10%—SP ey Skihlt), #§ 2.56g %
3 & B AR SRS .

"H NMR (CDCIL,) 8 3.23 (s, 1H), 3.92 (s, 3H), 7.55 (d, J = 8Hz, 2I1), 8.00

(d, J = 8Hz, 2H). MS (El) m/z 160 (M+).

AE A 47
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-

4-Z VR VERRA LA - P8 VE

@ (ZPATERL) TH(4 200, 30 nmol) & THF (25mL) %%
e (~78°C) M 3% M (2. 5M) GET fh 4 (11. 6mL, 29 mmol), ¥ 30 4
. HHZE A 0. 5M) £4LH (58ul, 29 mmol). BHEFFBERE
20C, ARG 4- - KPR VE (5 24g, 20 mmol) (HF G564
48) Avvy ( Z 305 ) 448(0) (1.16g, 1 mmol) 4& THF (10mL) ¥ &% 53k .
B FTAFRAHESST, BFH 20, REHIHE 20T, LR LE
B RS, Miad TR, Kilikhk, REBETFRF
K4, 5 4.65g FFMiLoH.

"H NMR (CDCL,) 8 0.26 (s, 2H), 3.91 {5, 3H), 7.52

(d, J = 8Hz, 2H), 7.97 (d, ] = 8Hz, 2H). MS (El) m/z 232 (M+).

AH T 48
4K 5 R Y Re

w4 - BRI YA (9. 92g, 40 mmol) 9 DMF (80mL) & i& M An A 8% B2
A9 (5. 8g, 42 mmol) Fost Wi (2. 6mL, 42 mmol). HIEFIERAMH 17
DRE, I GER LB, RBRAAKRAEKIE. BEET RS,
EAREE MR OGR/ W T L&, 15 8. T4g FM4L4A-%. m

NMR (CDCI;) & 3.91 (s, 3H), 7.74 (d, ) = 8Hz, 2H), 7.80 (d, ] = §Hz, 2H). MS (EI) m/z 262 (M+).

A G 49
(3—#t—wbme—4-JK) - G T BB T &5

e —4- K AR P B AR T B (14. 8g, 76.3 mmol) (B 53k4
44b) &5 THF (300mL) #%#& P /e AN, N, N, N'—vy P 2k 2, — J: (34. 5ml, 230
mmol), % HHIFHEER Z-T8C. QHEZNEE A (2.5M) £ T k42
(91. 5ml, 230 mmol), JHBEA L BAMW E-20C, FHHEMERLY 1.5
DBy BpiRAd £-78C, A B (29.04g, 114 mmol) # THF (60ml)
w, REHA 104504, HFEARASWE 20T, 33054, &6
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G LEHKRE, MK, ahBEXARAERPERE, BRET
Bitdkas. AGEmdd ik &5 404001208 &% LB/ TR ),
F 17, Tg R e & FEEREHLaY.

'H NMR (CDC1,) § 1.54 (s, 9H), 7.03 (bs, 1H), 8.10(d, J =
6Hz, 1), 8.34 (d, J = 6Hz, 1H), 8.74 (s,1H). MS (EI) m/z 320 (M+).

/) 4- FHabee (12g, 126 mmol) #57K (30mL) 3% A3 Av A 3K BR 4R
(11. 32g, 107 mmol), MmHEAHRLH EFIE(100C), BHFHE A
1647 (19. 8g, 119 mmol) ek (18g, 71 mmol) #7K (50ml) & & . FTHF
WA 2N HCL %A Y £ pH 6, A #add Bk Em k. %
ik, MERERESY. MREREGARS, FI &I R,
A 0. 3MHCL BT ik E a7, SRR BR s, /Y
T AW A REA, FIAA IN NaOHl 2% pH £ 6, RGE4HHH 5
C, WEREWIIHEEGLET T FE, 14 8zt & AL SY.

' NMR (DMSO) 8 6.16 (d, | = THz, LH), 7.70 (d, J = THz, 1H), 8.27 (s, 1H), 11.70 (bs, I1H). M3 (ED
m/z 221 (M+.).

LK g 51
2-[4-(1, 1-= WAk -4 JL) -3 Ik ] -~k wh

G304 P S = Rk B4 (18. 8g, 52.6 mmol) 69 THF (60mL) 4 &
(0C) g Am A (M) X va F 30 F &k 5 2 ) 24644 (52. 6nl, 52. 6 mmol),
AT A4 30 54, ARRSW AN 2- (4-vkeh-2- 3k -
RAE) -2- Wik - ek (5. 64g, 26.3 mmol) (FF 9i3k4 52) #5 THF
(25ml) %k, H MM EREW 45 04, GBHE LA RLLSY,
JA KA K, BB TG K. RGPl Peik &35 2540 (2
10% 28 s/ TERML), 15 6. 2g & kiEA L.
'H NMR (CDCI,) § 1.41 (s, 6H), 5.03 (s,
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1H), 5.08 (d, ] = THz, 1H), 603(m 1H), 6.45 (m, 1H), 660(d I =3Hz, II—I) 7.36 (d, J = 8Hz, 2H), 7.44 (s,
1H), 7.60 (d, J = 8Hz, 2H). MS (EI) m/zZIZ(M+)

R 5] 52
2—(d-vkwg-2- 33 K) -2-P R -mmt |

) 2*(4%“;{%—2*)}&”?&/%)—ZHW),&*%“-I—E?(6. 56g, 30 mmol)
(4% 9:36 40 53) 85 CHLCL, (200mL) % & A # A Dess-Martin
periodinane (22.5g, 53 mmol), BLIHFFRAEM 45 447, REK
i, Wit Pk EE AL (VL 10%LER LB/ IR ZERL),

5. 64g AL 54
'H NMR

(CDCly) § 148 (s, 61), 6 47 (m, 1H), 6.66 (d, ) = 3Hz, 1H), 7.30 (d, ] = 8Hz, 2H), 746 (s, 1H), 7.68 (d, J =
8Hz, 2H), 9.50 (s, 1H). MS (EI) m/z 214 (M+).

BRH T 53
2—(4-—vkwh-2- K -K L) 2-FPR-5-1-K
@] (IM) 2445 4% (13. 3ml, 13.3 mmol) ¢ THF (27ml) A% #% (0TC)

MmN 2-(4-vkvh-2-06 - JK) —2-F B W &5 (3. 1g, 12.7 mmol) (R#
Sakdl 30a) 69 THE (UlmbL) %k, $EHAMFER 15 54, LE8EEMm
A K (0. SmL) . 15% NaOH (0. 5mL) 7K (1. 5mL). Jm LBEFRFRATAT 3%,
At AR LA, IRk, MM 2. T &4 LA RERR
44k

"H NMR (CDCY,) & 1.34 (s, 6H), 3.62 (m, 3H), 6.46 (m, 1H), 6.62 (d,J =3Hz, tH), 7.40 (4,
J = 8Hz, 2H), 7.46 (bs, 1H), 7.64 (d, } = 8Hz, ZH). MS (El) m/z 216 (M+).

KH A 54

3% TEP ﬁfﬁa(i@ R P54 60/090, 558) (1g, 0. 83 mmol/g)
Fo 4 - T - X WE (295mg, 1.66 mmol) & DMF (10mL) ¥ &5 & %%
10 54, KA DMAP (20mg, 0. 16 mmol) /DMF (1mlL). it &t
RSN BN 1, 3- 2t @A K (200nL, 1.6 mmol). EiE
GRS EFR 2.5 M, REdE, BAHMAELAERY 100l &
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CH.Cl,. DMF. THF. CH.CL W/F#i. AZTRAGHAMHIE. & =H

ARER-Fmrm ABEA.
FAEEHEARKMAGFETRAEREH RAGER. KEE

AR 0 AR A 924 0L 4

4= (4-RIE P B -FIK) - KT &

4-(A-FRIE-FIO-KXF R

5 k-l —2- kK &

6- A -F I EKyr-2- K HE &

4-(4-FRAR-FIR) KT &

-5 T B

4- (P BB R) - KT 8

4 (R AR - P &

A H G ) 55
N-(2-[3-F A -1-P ik —5-K] T JE) -4-(6-F A abww -3-4L) X
VL

% 0.0328g (0.820 mmol) S 4L4) (60%7 43k & F4) £ 2nl DMF
P a5 (0°C) %% W mA 0. 250g (0. 631 mmol) N-(2-[3-F -5
KRITIK)-4-(6-F R I -3- ) KW ALEE (5 H 4640 1p) ¥ 5ol
DMF . 10 4 47)& B 0.043nl (0.69 mmol) Bt Wit, # k43
. 3G, MmREOER R, R4, Yk BH(2:2:1 CH.Cl,: EtOAc:
I MR AR Y, 50167 G &EBAE T4, & 65%.
'H NMR (CDCIL,) §3.09 (2H, t,J =7 Hz), 3.80 (2H. m), 3.86 (3H, s), 3.99 (3H,s). 6.17(1H, m,
br), 6.83(1H, d, § =8 Hz), 7.29 (1H, s), 7.37 (1H, d, } = 8§ Hz)}, 7.55-7.58 (3H, m), 7.64 (1H, s), 7.76-7.82

(3H, m), 8.40 (1H, d, ] = 2 Hz).

MS (T E) m/z 411 (M+H) .



€ 4- (2~ fAkabng - 4- J5) X 78 78 (1. 158, 4. 8mnol) (H
# -6 57) 65 THF (20mL) 35 3% W MR A A 48—-5 (200mg, 10%E & Pd)
Fo BB — R TE (1.12g, 5.1 mmol). MG RAMELAALRATHE
16 B, RERBAAN, MLBRLEES, FAdAE LR, &
JER GG a5k, 558 Wik d ol i P ik &5 4L (VL 50% L8R LBs/ Sk ik
BL), FF 534mg Wk AFARALA4 (32%) .

'"H NMR (CDCL,) & 1.47 (s, 9H), 3.96 (s, 3H), 4.51 (d, J = 6Hz, 2H), 7.41 (dd, ] =
5, 1.4Hz, 1H), 7.50 (bs, 1H), 7.71 (4, J = 8Hz, 2H), 8.16 (d, } = 8Hz, 2H), 8.61 (d, J = 5Hz, 1H).

MS (B-F"%%) m/z 343 (M+H).

BRI G 5T
4- (2-R I —vwbvg -4-L) -E V88V &

M4- (e -N-8ALWw-4- 1) P8 FE (1. 15g, 5 mmol)
(A% a4 18) 6 — A W 5 (10ml) A& WA m X TMSCN (736mL,
5. 5mmol) #o N, N-— Z Rk R A FEL & (7420L, 5. 8mmol). HIFFTIFH&E
116 (B, KRG AR BRATKE R (10mL, 10%). M LB LEHFRA
A, @A RERET IR, MmKF 1. 15g 5 &
B R AR S . 3% R i — A i IR

'H NMR (CDCl;) 8 3.86 (s, 3H), 8.05 (m, 2H), 8.08 (m, 2ZH), 8.12(dd, ) =5,
2Hz, 1H), 8.459 (bs, 1H), 882 (d,} = 5Hz, 1H). MS (E) m/z 238 M+,

BE ) 58
41— (2-RIE Y B I ko -4-3L) - K 7 8P &7

T 4- (2§ - wbww -4 - 35) KV B P 8 (400ng, 1. 68
mmol) (A 924&4] 57) £ 80 % Fid (3ul) Tk 12 I o, HHHFE
AR L, REDABKBEAMBPERANTEZ I 8, REVNLRT
Bide IR, ZHAKk#A. RBETRERSG. ARG Wil mdid it 6%
At (VL 40% LB LES/ RATBBL), 15 340mg A7 4L 64
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' . 'H NMR (CDCI;) 8 3.94 (s, 3H),_ 5.72 (bs, IH), 7.67 (dd,
=5, 1Hz, 1H), 7.75 (d, ) = 8Hz, 2H), 7.9 (bs, 1H), 8.15 (d, ] = 8Hz, 2H), 8.46 (bs, 1H), 8.63 (d, J = 5Hz,
1H). MS (El) m/z 256. '

B H F 54 59
4= (2~ [N, N- =W R G A -] o —4-30) - K VR P &

6 4- (2- [BRTAFLRL - FHR]-bse-4-J) - XTR
Vs (KF 54 56) (520mg, 1.5 mmol) & =5 F 5% (5mL) 5 & N
M TEA (1. 6mL) Fo 2 WK ( X2 100ul). HEHPTF4% 90 454, K
R JER . BE k@A T THF (4ol), REW A A NaBH, (22mg,
6mmol) f» £ B ¥ & (360mg, 12 mmol). H @ Z RSB AH MmN TFA
(4mL). #AHTGERAW 6 DB, RERSE. KEH M NaOH (IM) F=4
Fo NaHCO, /K E#H M T £ pH 8. KEHRAVWALRLE. LB LE-
AR (9/1) R, HARBEREIFNAMIRY, ZHBRETRE K.
3% 9 4 it v i a3k &35 4540 (¥ 10% P BE/CH.CL, ZR0L), 1§ 329mg 47
AL A |

'H NMR (CD,0D) & 3.00 (s, 6H), 3.94 (s, 3H), 4.56 (5, 2H), 7.74 (d, 1 =
5 Hz, 1H), 7.83 (s, I1H), 7.88(d,J = 8Hz, 2H), 8.17 (d, 1 = 8Hz, 2H), 8.76 (d, J = 5SHz, 1H).

MS (B -F*#E) m/z 271 (M+H).

A H T4 60
3, 6 gk

W =& (15, 7oL, 165mmol) #5 %% i#% (0°C) A 7 A A (8. bml,
165 mmol). AT ARG EAEPAFE 10 54, RERFENHNTLLHR
A BV E AR PBr; F N 3, 6-—F 3wk (16. 8g, 150mmol), 4 Réb
Bk, RefERmEREARTFTRE. ARSHE 100CTH
H 3w, KEhdrs 200, $RKkB Y E S iSO A N (-5C)
% 2N NH.OH % (200mL) A, HERERAES, MA(-5C) IN NaOH
(120mL) Ze&, RS FRKREPHH. FEAE T L8, &4 T,
REGFAESATT T8, MA@ 25. 8g &% & Bl 4kAz o4,

)
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'H NMR (DMSO0) & 8.01 (s, 2H). MS (E) m/z 236/238/240 (M"), Br..

AH P 61a
4-[1-QC-=FAHA-ZH)6-AK-1, 6-——A—dE-3-A]-X¥&

@ 4-[1-Q2-=FRE-THK)-6-AK-1,6- =& &%-3-KA]-%
Wi P& (542mg, 1.8 mmol, A L3P 62a) £ 1:1 THF/ F &% (6mL)
6975 M A 1ON NaOH (1.8ml, 18 mmol), #& AA K (0.5mL),
WA ER 1.5, REAHZE0-5C, M 2N HCLAY £ pH 6,
B R, RBHAEE RN HPLC 44 ( ¥ 15%~40% Z B (0. 1%

TFA) /H0 (0. 1%TFA) 2650 20 4°4F), 15 A87Tmg A=A L4,

'H NMR (DMS0) &
2.89 (s, 6H), 3.59 (m, 2H), 4.52 (bt, 2H), 7.14 (d, J = 10Hz, [H), 8.04 (s, 4H), 8.16 (d, ] = 10Hz, 1H), 9.63
(bs, 1H).

MS (BT %%E) m/z 288 (M+H)'.

34 61b

ARG GRS Ll 6la FTMARAFA GG %, EALAL L
bl 62b 6 5, Ka# A 4-[1-G-= T &IE-|K) -6-848-1, 6-=
A vk -3- K ] -K P &

"H NMR (DMSO) § 2.17 (m, 2H), 2.78 (s, 3H), 2.79 (s, 3H), 3.16 (m, 2H), 4.24 (bt, ZH),
7.14 (d, ] = 10Hz, 1H), 8.05 (s, 4H), 8.16 (d, J = 10Hz, 1 1), 9.61 (bs, 1H). MS (Ef) m/z 302 (M+H)Y".

AF ] 62a
4-[1-Q-=F /A -ZK)-6-AR-1,6-—A—%%-3-R]-FLFTEF
i

% DMSO (3. 5mL) J Jux 60%NaH & 4 i & ;¥4 (84mg, 2. 1 mmol),
BHAMATREGH S5 4. AEQRERAIRAL- (6-84K -1, 6~
S A -k - 3- 4 ) - X VBV E (460ng, 2mmol, £ F4 36e),
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BHRAH 10 54 (A EM). £5H—44 DMSO (3. 5nL) #y B A
MmN 60% NaH (101mg, 2.5 mmol), ¥#H 5 94, WA —ERAF i
AN2- WRACGEANE Y (346mg, 2.4 mmol), I 594, &
R RE RS R FRR MERA, MEF 50T, FHH 2D, ME
A3 E 20C, A NHCL ek Qul) 43, BAKk%. R PHiaidseE

FEteik &35 440 (L 10% P A/ S P Lol ), 4f b42mg A8 4L6-4.
'H NMR (CD,0D) § 2.35 (s,

6H), 2.88 (1, J = 7THz, 2H), 3.93 (s, 3H), 4.42 (¢, } = THz, 2H), 7.08 (d, J = 10Hz, 1H), 8.06 (m, SH). MS (EI)
m/z 302 (M+H)'.

BE EHH] 62b
FMAfl & 5H 52564 6la AAEAMBR G T &%, RAEHEM 3
- (P RA) -FALAERE, Re#HF 4-[1-G-=Fak-A
) -6-F A1, 6- = & - -3 ] K F B T A,
'HNMR (CD,0D) § 2.07 (m, 7H), 2.25 (s, 6H), 2.45 (bt, 2H),
3.92 (s, 3H), 4.29 (bt, 2H), 7.07 (d, 1 = 10Hz, 1H), 8.04 (m, 5H).

MS (B %) m/z 316 (M+H)'.

AHE LA 63
4- (6~ A -vihvk-3- L) K V&R T &

G 4-(6- FTHRIHK - K -3- KIXTE(5.02g, 21.8mmol) (5
# T 11F) 89 B (75mL) B %18 A N BB (3. 75mL) . Ae e Br
Fa s 50C, #H 1. RERSGERS 1/3 448, 49 £ 0-5
'C, J NaHCO,4afeiEi#& ¥ pH 4 6, MR IETEN. K
ARG, ZREETRERS. ZEHH G AT Pk &35 2402
209 LB Gt/ — R LBL), 4. 26g & & 4 8 Bl kAR R0 640

'H NMR (DMSO) & 3.90 (s, 3H), 4.10 (s, 3H), 7.38 {d, J = 9Hz, IH),

8.10 (d, J = 9Hz, 2H), 8.25 (m, 3H). MS (EI) m/z 244 (M").
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B L34 64a
N-[2- (3~ A - 1H-" % ~5-5) - Z K ]-4- (6- R~k -3-4L) - % F
Fa- (6- 84K -k -3-3) XF& (190mg, 0. 87mm01 £
A Fp) 65) e 5- (2- 8- T HE) - 1H- %"k - 3~ P (161ng,
0.87 mmol, A& k4] 2)&E T AKDIMF (Bul). @X—EER N mA
57 P 3k Tk (330p), 1.9 mmol), 44 F A HBTU (330mg, 0. 87
mmol), KRG EREEHTL A6 ). FHELRMEN R B RESW
fide 474 & (Dynamax C-18 60A (5 x 30 cm), 50ml/min, A@ 220nm,

10-70%B/15 54F, A: 0.1% TFA//K, B: 0. 1%TFA/ L J%).

'H NMR (300 MHz, DMSO) 8 1.94 (m, 2H), 2.26 (m, 2H),
2921, §=7.1,2H), 3.19 (m, 1H), 3.48 (m, 2H), 3.46 (m, 2D, 7.13(d, I = 8.4, 1H), 7.15(d, I = 1.4, 2H),
7.36(d, § = 8.3, 2H), 7.43 (d, J = 8.5, 1H), 7.46 (s, 1H), 7.55 (d, ] = 2.5, IH), 7.73 (d, ] = 8.3, 2H). 8.17(d, J
=3.0, 1H), 8.47 (1, J = 5.5, 1 H).

MS (B-F"%%) m/z 387 (M+H)".

¥ 5364 64b

K o) A LK 64a PIRRAME S 7 ik, AEEMARE
T B 68 #4754, M iF N-Boc—3-4E-5-{2-[4- (6-E A1, 6-
T AbnE -3-2K) R P RR AR A - | k) il

'H NMR (300 MHz, CDCl))d 8.1t (d, ] = 8.7 Hz, 1H), 8.09 (s, [H), 7.79
(dd, 1=9.4,2.4 Hz, 1H), 7.76 (d, ] = 8.1 Hz, 2H), 7.65(d, J = 2.4 Hz, 1H), 7.56 (s, 1H), 7.47 (d, = 8.3 Hz,
2H), 7.36(d, I = 8.6 Hiz, 1H), 6.71 (d, J= 9.4 Hz, 1H), 6.02 (4, J = 8.1 Hz, 1H), 4.57-4.47 (m, 1H), 3.13-
2.96 (m, 2H), 1.68 (s, 9H), 1.27 (d, ] = 6.7 Hz, 3H);

MS (& -F"%%E) n/z 497 (M+H").

N

R H LB 64c
KR Fedl & 2K Sk 64a FTMAAMA G T &, ZZEAAL
gaeBl 15 61 754, B AF 4~ {4-[2- B-RI-1H-% % -5- L) &
AWELA]-FK) -3, 6-— A 2H- e -1-F BT &Y.

)

161



'H NMR (300 MHz, CDCl) d 8.92 (bs, 1H), 7.72-7.64 (m, 4H),
7.42-7.38 (m, 3H), 7.21 (d, 1 = 6.9 Hz, 1H), 6.17 (bt, 1H), 6.09 (bs, 1H), 4.10-4.06 (m, 2H), 3.78 (dd, J =
12.9, 6.7 Hz, 2H), 3.64 (¢, J.= 5.7 Hz, 2H), 3.07 (1, J = 6.8 Hz, 2H), 2.55-2.47 (m, 2H), 1.49 (s, 9H);

MS (B F"%E) m/z 471 (M+H).

HF 5B 64d

KM Ao 5K AN 64a BTN ARG T E, REEPHEM
HH 9 H 81 W F 4, A F G-{4-[2- B-FRA-1H-%%-5-4)
GHRBRTEAI R -A-2- ) A A FERTHE.

1 NMR (300 MHz, CD,0D) d 11.62 (bs, 1H), 8.56 (bs, 1H), 7.90(d. I1H), 7.7}
(m, 2H), 7.55 (s, 1H ), 7.50-7.40 (m, 3H ), 7.21 (d, 1H ), 4.08 (s, 2H ), 3.63 (m, 2H), 3.05 (1. 2H ).

B G 65
4-(6-FAR vk -3- ) - K W &%

Fa-06-84K -k -3-4)- XV L8 (320mg, 1. 30 mmol,
A 964 66) % T MeOH (8mL) . @ iX—# #& P /e X 1IN NaOH (1. 43mL,

1. 43mmol), ¥ B IAE®E 1 DE. Bl 5 —4 INNaOH (2umlL),

S B AFRA W& (6 DE) . KRG IN HC1 A% pH 25 2-3, i
WA meyiiigdh, Kk, REEZTAZEMRATEREAR, ol d
&2k (AR 4724044 (250mg, 88%). 'HNMR

(300 MHz, DMSO) 8 1.94 (m, 2H), 2.23 (m, 2H), 3.06 (m, 1H), 3.23 (m, 2H), 7.42(d, J = 8.3, 2H), 7.57 (bs,
1H), 7.87 (d, J = 8.1, 211); )

MS (B -T"%%) m/z 220 (M+H)'.

A E 934 66
4~ (6-AA R -3- ) - K T 8 L &

¥4 (6-RAK-1, 6- A -wst-3-4%) - XTHLE
(150mg, 1.8 mmol) (54 544 36f) & T HOAc (15mL), FF B 3L N,/



AF T HBAEZBA., A 50ng PL0,;, REWLEET .7 HFZ
alsﬁ}lfﬁm%tfk FRBEHRESHIIN, AEHA 3 N/ EFER/RA
Fok, MG BRI Rk, KT A H0Ac AL bk, KRG GBIk,
3%, 8 M % % i i A B AT (3% MeOH/CH,C1.) AT, 4k ) 7 i i K48 HPLC
BT, Mk AF 330mg & & B AR AR LG4 (T2%) .

'HNMR (CDC1,) 8 1.39 (¢, 1 = 7 Hz, 3H), 2.12 (m, 2H), 2.56 (m, 2H), 3.13 (m, 1H), 3.41 (dd, § = 11.3,11.3,
1H), 3.53 (m, 1H), 4.37 (q, } = 7, 2H), 6.78 (bs, 1H), 7.16 (d, ] = 8 Hz, 2H), 8.01 (d, J = 8 Hz, 2H).

MS (BF*HE) n/z 248 (M+H)".

BH G 67a
4-(1-5 X P IE-6-88K-1,6-——amw-3-L) X VTR TE

@A (-RTAREEFTE-6-84K-1,6-— A2 -3- ) KFR L
A5 [1.03g, 2.88 mmol, A& £&#| 85bl A = R F I [10ml] F K
(0. 125ml] F 8 E B AMN =R CE([2.0ml]. 18 IHEALETHRLE
fl, M A FRAH AT RK, AafFR 0.815g @& EHK =W, &
* 93, 9%.

'HNMR (1:1 CD,0D: CDCly): § 1.43 (3H. t, )=7 Hz), 4.40 (2H, g, J = 7 Hz), 4.81

(2H, s), 6.73 (1H, d, J = 9 Hz), 7.60 (2H, d, ] = 8 Hz), 7.60 (1H, s}, 7.88(1H,d, J=9.0Hz),8.09(2H,d, J=

g Hz).

MS (& -F"%) m/z 302 (M+H)".

R H I 67D
KB ol & 55660 67a M RAAKMA GG 3, RAEL VI ALE
F A 64c M54, Am A N[2-C-RIE-1H-3%-5-4) &
K1-4-(Q1, 2,3, 6-vg @b —4-31) X P AbRE.

\H NMR (300 MHz, DMSO-dg) d 12,11 (bs, [H), 8.84 (bs, 2H), 8.57 (1, 1H), 8.19(d. J =2.9
Hz. 1H).7.82 (d, § = 8.3 Hz, 2H), 7.55 (d. J = 8.3 Hz, 2H), 747 (5, 1H), 746 (d, J = 8.9 Hz, 1H1), 7.16 (d. ) =

8.9 Hz, 1H), 631 (bs, 1H), 3.77 (bm, 2H), 3.55-3.47 (m, 2H), 3.36-3.29 (m, 2H), 2.94 (t, ZH), 2.69 (bm, 2H);

163



MS (& T%%) m/z 371 (M+H)'.

BE LB 67c
- ARk -5-(2-[4-(6-FAK-1,6- — Q- -3-H)- K PmEAKX]-H&
A} -k

FR AR & L] 67a FFREAKMBGF X, RLEPEALE
Ji A5 64b &5 4, A Bl R RS

W%NMRGOOMHLDMSOde12ﬂ7wa1H183OMJ=80Ha1HL&H

(s, 1H), 7.88(d, } = 9.5 Hz, 1H), 7.83-7.80 (m, IH), 7.62(d, J =84 Hz, 2H), 7.50 (s, 1H), 7.42 {d, ] =8.3
Hz, 1H), 7.17 (d, ] = 8.5 Hz, 1H), 6.43 (d, ] =9.6 Hz, 1H}, 4.26-4.17‘(m,'11—i), 3.02-2.82(m, 2th, 1.16(4d, ] =

6.6 Hz, 3H);
MS (& F*R %) m/z 397 (M+H').

HHE F A 68
N-Boc—5- (2- R H& &) -7 -3-F 1K

& N-Boc—5-(2- & £ & & 2k) -7l =-3-F M (0. 33g, 0.97 mmol,
A G4 69) f£vg Ackwh (Bol) Fe— B K T ER A MmN Z X B
(1.1g, 4.2 mmol). HHAREREH I X, REREGHFBELEEER
o ( #fig, 3%—5% MeOH/CH.CL,), M@ fF 0. 12g N-Boc—5-(2- &k w &) -
vl ok -3—F AE .

'"H NMR (300 MHz, DMSO-d,) d 8.62 (s, 1H),8.04(d,J =

8.6 Hz. 1), 7.51 (s, H), 7.34 (d, J = 8.7 Hz, 1H), 3.13-3.05 (m, 1H), 2.69 (d, J = 6.6 Hz, 2H), 1.64 (5, 9T,
0.97 (d, J = 6.2 Hz, 3H);

MS (BTt %) m/z 300 (M+H).

AH T 69
N-Boc—5-(2-& X GK) v -3-F i

K N-Boc—5-(2-F L & K) -3 -3-F If (480mg, 1.6 mmol, A&
gL #A 70) & F THF (10mL), 435 0C, mA =% 8 (0. 5g, 2 nmol).
i BT % B = 2 & (0.3mL, 2mmol) A= —E R B #k & & (0.4lmL, 2
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cmmol), EHAR L 14 'J‘H-]L. B A —4 (2 mmol) Lk & F ik #,
GHEWHBEEY 6 I, FHERGDFTERI LB LEEEIME
AERZ N, S BEAMNE, TROERESE) REFATHEEEHL(5
i, 20% EtOAc/ G i &E - EtOAc), £ 0.33g N-Boc-5-(2- B R AR/ A)-
vk -3- A

'H NMR (300 MHz, CDCl,) d 8.11(d.J=82Hz IH), 8.10

(s, 1H), 7.54 (d, § = 1.0 Hz, 1H), 7.29 (dd, ! = 8.7, 1.6 Hz, 1H), 3.81-3.70 (m, 1H), 2.97-2.83 (m, 2H), 1.69
(s, 9H), 1.29 (d, I = 6.5 Hz, 3H).

B L T0 |
N-Boc—5-(2-%& & @A) - %-3-F i
#-3p N-Boc—5- (2—- A% & 3L) %] £ —3— P 4% (0. 48g, 1.6 mmol, £
& gl 71) ££ THF (15ml) #o 8% (15ml) F &9& & 0C, 15 44 A
4PN A LS (95mg, 2. 5mmol). FIH 15 545, HEAER
G 5 B3] T8 LB (150mL) 5484 A4 K& (50nl) 2 A, T8
(BRER4E ) AW, R%1F5F %S N-Boe-5-(0-FAHL) 74
“3-FH, %S PAEE T ABEER,
'H NMR (300 MHz, CDCl,) d 8.10 (d, } = 8.1 Hz, 1H), 8.09 (s, 1H), 7.56 (s, 1H), 7.30
(dd, 1 =8.7,1.3 Hz, 1H), 4.16-4.04 (m, 1H), 3.7 (bs, 1H), 2.95-2.79 (m, 2H), 1.67 (s, 9H), 1.26 (d, I = 6.4
Hz, 3H); MS (El) m/z 360 (M.

BE Tk T1
N-Boc—5- (2-AK AK) -"|%-3-F K

BLA, @4 N-Boc~5-2 9|9k -3 Jif (1. 08g, 3.36 mmol, £F %k
Bl 72) . ETHRAAY (2. 1g, 6.7 mmol). W ( Z—4FEAE) —&
.42 (66mg, 0.13 mmol). 2 - Z WA FTAKAKL-FH (1. 1nl, 6.7
mmo 1) F= ¥ 2 (25mL.) ¥ iR4A-%, REHE 80CEF ik 3 uf. FHieA
AR (T0ng) .2 - ZF A FTARAE-&H 0. ) =T A
A4 (2.0g), AWBEREH 1 DM, AHELEH, MmA LB (25nL)
= IN NaOH (25wl), BE-ABZLH 10 4. 2 HT8E, T& (A
BR4E ). % JF il il A & 9% b4k (B8, CH.CL,), 4§ 0.48g N—-Boc-5-(2-
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FAX 2k ) -l ok -3- AR

'H NMR (300 MHz, DMSO-d,) d 8.64 (s, 1H), 8.06 (d,J = 8.6 Hz, 1H), 7.54 (s, 1H), 7.30(d, J =8.6 Hz,
1H), 3.94 (s, 2H), 2.16 (s, 3H), 1.65 (s, 9H). ); MS (EI) m/z 299 (M+H"). '

B Tk T2
N-Boc—5- 3t " -3V i

i CH,Cl, (20mL) #= 71 &3 (bmL) #5684 F m N 5 vl —3- Vi
(1.23g, 5.5 mmol, A& Fk4] 73)f B & THE (1.21g, 5.5
mmol). Ao N, N-=F H AT (24ng, 0.2 mmol), IR 4 1 I
. SR ILEY, 4 0.63g N-Boc—5-E&%"E-3-Y i G & F
R R EERAT 1. 1g F 4G FH, LEFIG AR T 3 54 83

'"H NMR (300 MHz, DMSO-d) d 8.73 (s, 1H), 8.07(d, ] = 8.9 Hz, 1H}, 7.90 (s,
1H), 7.66 (d, 1 = 8.9 Hz, 1H), 1.64 (s, 9H).

HH T T3
Hif v k-3 A

% 65— ikviwke - 3- WEL(14. 7g, 66 mmol, HK& %i#) 74) 5V
AF (100mL) #5844 P m N 3 B 7% Bz (4. bg, 66mmol). 1 A8 mA P
* (80mL) #= THF (30mL), E&GR g, 7 e 80ml WK, HRL#H
Rty ¥iraMmE T PR Q00nl), mA LA A (12nL, 165nomol),
FRBEEGER, BRAEHET 70CHEF, Mmik 45 24, REA R
Fdr, 15 CHCl, Y5 THE #ybP—RtHh. AL ZEIREETT
i de T8, RW B &L, A R/ PHRIEIR, A®F 11 4g 5-
BEvE-3-FH. AP R EL SN M L (R &4 KB, n. p.
189 - 191.

'H NMR (300 MHz, DMSO-d)d  12.38
(bs, 1H), 8.30(d, ] =3.0 Hz, iH), 7.79(d, } = 1.5 Hz, 1H), 7.52 (d, ] = 8.6 Hz, 1H). 7.40 (dd, = 8.6. 1.6 Hz,
1H), MS (EI) m/z 220 (M",Br).

A A T4
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5- :%vsl -3 &L |

FERBAHT, 10/\#1*]1‘1 Wﬂ%’ﬁtﬁ&(lSmL)?%I&jﬂAﬁﬁb
£.(10. 5nl, 112 mmol). 15 /\%i’l*]ﬁﬁh&&l"]im)\S #l % (15g, 93
mmol) #) =V & W &Lk (16mL) 5k, ~SARBAK. 55085, HRAAE
WET 80CTHE Tk 10 040, HAFR LY, KEMAK(150L),
PRI, RASE OCHRK, BT 1.5 0. AHA 54,
REWE R mE 0.4N NaOH (500uwl) ¥, £ XAFEE Wiy, #mid
., BT EtOAc, T (BB ks, AL ERK, #Ed
RiG, BRXRERD—HFH, KEFESE WL, /r?fi'H“
W (15.3g), ZAPWAEH—F L HERER.

"H NMR (300 MHz, DMSO-d;) d  12.30 (bs, 1H), 9.92 (s, 1H), 8.34 (d, = 3.0 Hz, 1H), 8.21
(s, 1H), 7.49(d, ] = 8.6 Hz, IH), 7.38 (dd, ] = 8.7, 1.8 Hz, 1H).

AE T T5
4-(4-HHAEFH)-3, 6- — & -2H-"-1-K B R T K

] 1,2,3,6-wWA4-[(CATA)ZEEAL I -1-B &R T &
(2.63g, 7.9 mmol, HFH FHKH) 76) 8 -F AKX I (21nl) E &k AN m
N AR Mz (1. 44g, 8.7 mmol). 2M BB 4K %% (17. 4nl) F R,
642 (0. 99g, 24 mmol). ML RO, KEMmA (=X )42 (450mg,
0.4mmol), HAMAREY, REMBEEZE M., TER Y, B
W EtOAc b, A AR 0.5N HCL #h, 4 (MgS0,), # 4% fid
WA & 4 (B RR, 3% MeOH/CH,C1,/0. 1% HOAc), #3344 =4,
¥z s M Lk de & Z JF 5B, 15 0. 27g & & B 4R 47 AL 64

m.p. 200-209 (4-#4). N

NMR (300 MHz, CDCL,) d 8.07 (d, } = 8.4 Hz, 2H1), 7.47 (d, J = 8.4 Hz, 2H), 6.20 (bs, 1H), 4.15-4.00 (m,
2H), 3.66 (t, J = 5.6 Hz, 2H), 2.60-2.52 (m, 2H), 1.50 (s, 9H);

MS (& -F k%) m/z 304 (M+H').
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Bh L] 76
1,2,3, 6-w&-4~-[ (= ﬁ?ﬁ)ﬁ%&iﬁ]%‘” 1-F 4T B

¥ B Wustrow #» Wise 897 3£ ( {4 &) Synthesis 1991, 993).
AP 2 A e (4. 2g, 29 mmol) # THF (9ml) & #& £-787C, 478
CTFmANETAEER(L 20L, 2.5M &EZ), mAREHF 0T,
RIGH/AHFE-T8C, Fin 4- AR%KT - 1- RERTE (5. 4g, 27
mmol) &5 THF (15mL) &% ( muF 5 54). FHEH 26 4455, A N-
FOLZ AP B 2 Bk (10g, 28 mmol) 69 THF (26mL) %3k, £ SALH
Rt 2 ut. kR Y, BT ZRAVR, #ERMALE T (3508
Y. WM 10% EtOAc/ BBk (1L) h M, R4 8g 1RIE & Bl h4r i
o4,

'"H NMR (300 MHz, CDCl,) d 5.77 (bs, 1H), 4.06-
4.04 (m, 2H), 3.63 (t, ] = 5.7 Hz, 2H), 2.46-2.40 (m, 2H), 1.48 (s, IH).

BH ] 7T
5-[2-[4- - RTREARAF/-1- L) -FPHAANL] K} -3-F
AR vk - 1 -5 BR AR T A

¥ o5-[2-T4-B-RTARELRE T 1-BI) KPR A KL T
Y -3-BAR AT B - -1-B B R T B (T3ng, 0.13 mmol, £#
e 78) i T & R (T5ml), ﬁuk‘f’}@‘: = (5mL) . MR ERLSH E A
K& 15 4048)G, A% EZEN, f—KERGH. MS (BT F) n/z
591 (M+H)'. %% % 4% (80mg, 0.13 mmol)‘ﬂ{}f MeOH (15mL), MmA L&
4% (0. bg), M wm msitadh 20 44, AT ELERN, Gt my
BB AP KZ A, REM ZEVPRLIR, KEeTeANE,
FLRAE TR T L2 ks . M m 4 RO HPLC 2646, vl 30-T0%ZR
15 240, 1% 22mg. MS (B %) m/z 560 (M+H)".

BA T A 78
5-[2-[4- - R TAABAEZAG-1- X)X P A E AT LK) -3-
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AARAA TS - - R R TE

¥ 5-[2-(4-G-BRTRAARLAEAG-1- R -ETHALAL]
2%}—3*%1‘%—"3["%—1—#&&7&1‘&5(80mg, 0.15 mmol, HH F4] 79)
% T aLet (20ml), A S B (Zul). BR S dEAALA 5 4. &
EEBRATER TR, LSGREAMN, BREEHET AT, K
GBS TE., AShEENE 80ng G, /W AEHR—F

46,40, A 345 R . 'HNMR (300 MHz, CDCL) d 8.61 (1, § =3.0 Hz, 2H), 8.24 (s, 1H), 8.12-

8.06 (m, 2H), 7.71-7.59 (m, 2H), 7.39-7.20 (m, 3H), 6.41 (bs, 1H), 4.89 (bs, 1H), 4.14 (d, J = 5.1 Hz. 2H),
3.78 (g, } = 6.4 Hz, 2H), 3.05 (1, J = 6.6 Hz, 2H), 1.66 (s, 9H), 1.46 (5, 9H).

BH T A T9
5-{2-[4- G- R TRAEELABREF-1-HA) - AV R KATTH] -3~
Al —-1-F R T S
@ (3-{4-[2- 3 HfA-1H-%%—5-K) CHARAETHILI XKL} -A
—o-He ) AR VR T K (95mg, 0.22mmol, RH LiEpl 64d) 69 & B
(5ml) ZEF & W Im N 8 B — 8T &7 (47ng, 0. 22mmol) #= DMAP (0. 9ng,
8mmol)., K/FAAW (lnl), EEEFRESHIR. LT F%—\{-MJ'J
BaREHET /YR, Akidk, REURABRETE, tAisn
AR, M 88mg M X A4 (T5% = ).
"H NMR: (300 MHz, CDCl,) d 8.63 (bs, 1H). 8.11(d, 1 =97 Hz 1H), 7.72-7.57 (m, 2H), 7.43 (d, ] = 8.4
Hz, 2H), 7.34-7.27 (m, 2i1), 6.25 (bs, 1H), 4.84 (bs, 1H), 4.15(d, J = 5.2 Hz, 2H), 3.76 (g, I =6.6 Hz, 2H),
3.07 (t, J = 6.9 Hz, 2H), 1.69 (s, 9H), 1.47 (s, 9H).
B 54 80
4-(3-|TRELRZEA-1-HI8) X P&
FAa-(3-RTREREEG -1 #K) X7 PE: (1. 09g, 38
mmol, A& 954 81) & T MeOH (15ml), ®i% %5 & W = A NaOH (0. 15g,
38 mmol) #J7K (bul) k., mHAHELSHER R, 58 E, LTBRE
A, WIEH P A ATEA INHCL. BAHEM INHC1. AKfa ik
Kb, RERMABETR. AR EMNEHFGE BK(.60g,
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57% /% #) .
'H NMR (300 MHz, CD,0D) d 7.86 (d, 2H ), 7.39 (d, 2H ). 3.98 (s, 2H ). 1.38 (s, OH ).

A E Fk4) 81
4- (3-RTAAE RN F-1-8 ) X T B T’

W 4 X PR WES (1.5g, 5.7 mmol) fe -2~ R AKX FPRERT
B (0.89g, 5.7 mmol, A£F %34 82) & Tk (12ul), AR AFK
A . AL 24 (1) (22ng, 0. 11mmol) o3 ( Z X M%) — f b4
(40mg, 0.057 mmol), HEE R THIFHRLSH. 2 MG, E2BE
mA, REH B R, A INHCL, Afedikikdk, REHAR
P8, ATRhEEHN, RGP madieit &40, 2L 209 &
LG/ TR BBL, a6 B ARFALSY (1. 1g, 67%FF).

' NMR (300 MHz, CDC1,) d 7.98(d, 2H ), 7.48 (d, 2H ), 4.79 (bs, 1H),

4.17(d, 2¥1), 3.91 (s, 3H ), 1.48 (s, 9H ).

R -2~ IR IR BT By

¥ H: A B (10g, 0.18 mol) & T = R Vix (40mL), A ki A 4p,
kG A2 20 oAb m o — gk B T B (40g, 0. 18 mol) ¥ = A, ¥t (60mL)
k. BELHE, RRRAAPHERR, EHAR, AEGREEA,
A% @4 £ % it —F 24b =T fLdE4E A,

'H NMR (300 MHz. CDCl;) d4.75 (bs, 1H ), 3.90 (d, 2H ), 2.21 (t, IH), 1.45 (s, 9H ).

K HE A 83
4-12-(2-= ‘Fﬁ%ﬁaﬁii) ~vEn —4— 3K 1K 8 ,

6 4-[2- &% —4- A1 - K VB (234mg, lmmol, 5F 34 11g)
5 DMSO (2mL) 35 & W A A 2- (N, N-=F R HA) 28 (291ml, 2 mmol).
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Fa kBT AT iRk £ 85C, E% mﬁ’“ THH 3.5 I E, RIEAIIH%.
- R EHwEd B4R HPLC 464L, 296mg FHACS M, I TRA 17
A
'H NMR (CD,0D) d 2.97 (s, 6H), 3.45 (¢, ] = 6Hz, 2H), 3.88 (1, ] = 6Hz,
2H), 7.31 (d, ] = SHz, | H), 8.13 (d, J = 8Hz, 2H), 8.20(d, J = 8Hz, 2H), 8.44 (d, J = 5Hz, 1H).

MS (F-FetE) n/z 286 (M+).

BH T 84
4-[2-(2-8) —"&wi-4-3k ] %Jﬁk(aj‘ﬁ_ﬂﬁﬁtﬁ& Ik &

B 4B FARTHR PR PRI (3.0g, 10 mmol, H£H %
4 16) ££ THE (30mL) 64 A3 3% (-78°C) M# AmA n-buLi (4. 08ulL,
2.5M Thtimk). BHMMMER 10 o4, KRE—FKMHERA 1. 14g
(10mmol) 2-F %" &) THF (30mL)E#&k. BMPZEE R E-30C, #H
20 4°4%), RGN T (600mL, 10mmol)F H.0 (100mL, 5.5 mmol)
A= THE (GmL) PR ZE®R. REFERSHE 0C, RSN DDQ
(2.27g, 10mmol) #3 THF (10mL) #E3&. # kA dpiE, w4884 10 54
H@iZRe P AmA NaOH (10mL, 1M), ZEH R4 W o ERI LER
HKZ A, BIHS MRS, BEEETR. FHARE. S Lid
WERE R R, ARGk mBdYeik &F AL (L 209 LB/ Tk
ZME), fF1.68g kiR adh, AEBHELH. 'H NMR

) = SHz, 1H),7.96(d, 1=
(CDCLYd 0.04 (s, 6H), 0.84 (s, 9H), 4.70 (s, 2H), 7.45 (d, ] = 8Hz, 2H), 7.53 (d, I = SHZ )

8Hz, 2HY, £.50 (d, J = 5Hz, IH).
MS (&-F*FE) m/z 335 (M+H, C1 B#).

4-(1-[2- =W AKX L] -6-FAK-1,6- AT -3- L) X VB LB A=
4-(6-[2- =V RAE L RAIm-3-4) X F B T E

i71



wW4-(6-84K-1, 6- —&% -3- ) X 7ELE[0.500g,
2.06 mmol, A %4 36f]14 THF:DMF [30mL 5:1]1F 854 (0C) %
RN AN 60% A AL4R 0. 247g, 6. 18 mmol]. 10 5-4F B Im A 8244492 mg]
o 2- W RA LK Rk [Aldrich, 0.386g, 2.68 mmol], JfAmi#
3] 50C. 20 MG, B AR Bul LR B, AN R FRIER,
& A BRI Y, A, K JE A HPLC k4548 (40-60% AcCN/ 7K (4 0. 1%
TFA)), F4-(1-[2- =PRI G IKT-6-AK-1, 6-—Amre-3- L) XY
B LS [0.337g, 38.2%5&] (TFA #HX) A 4-(6-[2-—F AL T4
A Imber-3-X) X WE 8 [0. 110g, 12.5%Kk %] (TFA EHX).

4-(1-[2- =V RE K] -6-8 K-, 6-— AT -3- L) AT T

A
'HNMR (CD,OD): 8 1.40

(3H,t,}=728 Hz}, 3.03 (6H, s), 3.62 (ZH, t, J=59Hz),438(2H,q,1=7.8 Hz), 4.49 (2H,t, 1= 5.9 Hz),
6.72(1H,d, ] =9.2 Hz), 7.68 (2H,d,J=28.8 Hz), 7.98 (1H, dd, ] = 9.2 Hz, 3.0 Hz), 8.07 (2H, d, 1= 8.8 Hz),
8.13(1H,d, ] = 3.0 Hz).

MS(H-FwrE) m/z 315 (M+H)'.

4-(6-[2-—WRIE A}, Inber—3-L) X P8 85
_ 'H NMR (CD,OD): & 1.41 (3H,t,]=8.1

Hz), 3.02 (6H,s), 3.64 (2H,t, J= 6.1 Hz), 4.39 (2H, q,J=8.1 Hz), 4.74 H,t, 1 = 6.1 Hz), 701 (1H, d,) =
9.4 Hz),7.73 (2H,d, J=8.8 Hz), 8.07 (1H, dd, J = 9.4 Hz, 2.5 Hz), 8.10 (2H, d, ] = 8.8 Hz), 8.51 (I1H,d, J =

2.5 Hz).
MS (& F*%E) m/z 315 (M+H)'.

B H 5364 85b
K Ao B & 5 56t 85a FTMARAME 69 48, ROL R 458
M OERT B A RAEAA, RafF 4-0-RTREETRE-6-A48
—1, 6- = Abue-3-) X 7 8 B,
'H NMR (CDCHy): 8 1.41 BH, t, J=73Hz),1.50(9H,s), 440 (2H,q, ) =
7.3 Hz),‘4.64 (2H, s), 6.70 (14, d, F = 9.5 Hz), 7.48 (2H, d, ] = 8.2 Hz), 7.50 (14, 5}, 7.68 (IH, d,]=9.5Hz),
8.08 (2H, d, ] = 8.2 Hz).

MS (37" %E) m/z 358 (M+H)*: 302 (M-tBu)'.
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AH TP 85¢ | |

| KR A& 85a AT AL AMF 6554, RAELFHMA - F&RL
AR G RA A, AeHE 4-[1-G-=FALFL)-6-4,
R-1, 6- ok -3- K] AT LE, MS(ETFE) n/z 329 (M+H)';
A A-[6-(3~—PHRAEBRAL) R -3-AR)XFTELE, MS(5FH %)
m/z 329 (M+H)'.

A& 34 85d |

AMA &5 St 85a FTAMALMAN S, RAihF4&A
4- (2~ R 20 -5- %) X VB M A B3 (5F 8] 104) Ao it TE
T B A A, Am AR 4--[RTARBEAT L] -2-AKR-2H-9bwe
-5 R EHE AR, MS(ETRE) n/z 370 (M+H)".

HE G645 86a
4- (3-8 k-11,2,4]1 =%-6-3L) X P wA 4-(B-2HK-[1,2,4] =%-5-
P OE B A

@ 4-B-"E-[1,2,41 2% -5-R)EXVBLE L 4+ G4
-11,2,4] 2%-6- ) A FE LGB 2:1 %44 (0.80g, 3.3 mmol, #
& F 4] 87a) 4£ MeOH (50mL) = THF (100mL) 63352 A m A & A4L
MR = (IN, 8.2oL, 8.2 mmol). FMIEH 18 IHJE, A 2N HC
BACK piRet £ pll 4-5, REHSEL. WEFAGREN, K&
a‘fgiﬁrﬁa‘Tﬂ%%, 84 - 10% 4~ (3-8 -11,2,4) = -5-K) X Pz
0 4-(3-RA-[1,2,4] =%-6-J) EF&; ,©& 0.23g (32%) : 'H NMR
(DMSO-ds) d 8.10 (2H, d, J=7.3Hz), 8.27 (2H, d, 7.3 Hz), 9.26
(tH, s); MS, n/z Gr#dkRASY, B-T7%%) 235 [(M+18)+H]", 217
M) AL R, R E RS BRKREIE -G-8 E-[1, 2, 4]
Zve-5-JK) XW&. % 0.40g (56%): 'H NMR (DMSO-d;) d 7.8-8.2
(44, m), 8.95 (11, s).
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A g5kl 86b | |
4-(3-FAK-2,3-—4-11,2,41=%-6-) X T8,

R LB 86a thF ik, RAEM 4-(B-FMK-2,3-=4-(1, 2, 4]
Zk—6-) K VB LB (R g 8Tb) H 4-(3-8I-(1,2,4]1 =
F-5-R)VEPRLEE 4-C-RA-11,2,4] 2% 6 ) RKRTFRTE
S, MRdr R fEAR A4S 'H NMR (DMSO-ds) d 3. 90 [(0.2H, d,
J=4.9 Hz), (Kk&%)], 7.72 (0.80H, s), 8.05 (3.2H, s), 8.11
[(0.4H, d, J=7.7 Hz), (K4&4#)], 8.32 [(0.4H, d, J=7.7THz), (K
447, 8.77 [(0.2H, s), (k&4)].

HH Gt 86¢
4-(5-5AR-4,5-—4-(1,2,4]"E-=-3-JK)-X¥&

F 974 86a éfmht, AL P AL A 89 65,74, K
f B AR AL A% 'H NMR (DMSO-dg) d 7.93 (2M, d, J=7.3 Hz),
8.12 (2H, d, J=7.3 Hz).

I
4-(3~
‘2%

#&45 87a
Ak -11,2,4]1 =% -5-K) EXFB LA 4-G-RHA-(1,2,4] =
) KW R LB

FRTE KM Loev, B.# Goodman, M. M. &5 3%k ( (v @mikid
f2) Tetrahedron Lett., 1968, 789), XA A f4 M 4- CABEKEX
KGR H KL BEAKESY, MERFR KXY 2: 16 4-G-R
H-01,2,4] =-5- ) XFPBRLEYL 4-G-RKE-[1,2,4] =%-6-3)
K P B LB RS

6] Z AR 3 (g, 4.7 mol) # A ik W Au A B 4K B BR LA
(0.79g, 9.4mmol). KRE¥|MIFEEmE 4- CEEEFR T —@EKA
¥ (1g, 4. Tmmol, £F 923641 88) Bk F. T REH K L RAMW 72 Do,
Wk, K#IFRT. sl d skt &, L 4% CHCl,/MeOH

)1-3
Fﬁ-?ﬁ |
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B, BAE RS HeiaS, REREEN. AY A9 M LT, 4 2:1
ﬁﬂmA%%,A%(me %G & EEY; onsw(m%

JHNMR (DMSO-d) d 1.35 (3H, t), 4.35
(1.34H, q), 4.37 (0.66H, q), 7.38 (0.33H, 5), 7.56 (0.67H, 5), 8.08 (1.34H, d), 8.13 (0.67H, d), .18 (1.34H,
d), 8.32 (0.67H, d), 8.89 (0.67, 5), 9.28 (0.33H, s); MS, m/z (E1) 244 (M").

4B Lalezari FAG H ( (L HAFLEY J. Het. Chem. 1969,
403), LABRNKRE 4- TEHAX TR ULEERN TEIAEH R RS
M LB T, M T P 7 KB F 46 4- (351, 2, 4]

Z%-5-FR) XV LE.

'H NMR (DMSO-d,) d 1.35 (3H, 1,
Y =7.1 Hz), 435 (2H, q, § =7.1 Hz), 7.56 (1H, 5), 8.08 (2H, d, 1 =7.5 Hz), 8.18 (2H, d, J = 7.5 Hz), 8.89 (IH,

s);
MS, m/z (BF%%E) 263 [(M+18)+H]", 245 (M+H)".

BF P 87b

4-(3-ARK-2,3-—4-[1,2,4] =%-6-R)- X V& 2.8
RMBFE bl 87a ik, RALFHEAALKEEREERE

AR E 2, A B AR A,

n

"M NMR (DMSO-d,) d 1.33 (3H, ,J = 4.6 Hz), 438 (2H, q, 1 = 4.6 Hz), 7.74 (1H, 5), 8.10 (41,
s), 1112 (1H, 5); MS, m/z (E1) 264 f(M+18)+H]", 246 (M + H)'"

B K G4 88
A-LRIBEARIL G mER S

Fo N F R G R L R B ok [ LS % %) Org. Syn.
preparation (¥ 2 &, 500, M 4- LHEA X VE LEERELE,
W G AR AR A4

@ 4- LB KT & LK (5g, 0.026 mol) f£ —v&¥ (30mL) Fuk
(Inl) I 69 555 niwm)\;é—a{mmz 8g, 0.026 mol). ¥ B AR KR
W18 N, A ER, AdaF LR EER LRI EGE BE
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Rk, REPAE AR EEE, KRR 33%F 50% Tt/ LR
LE M, FEERKERRFELSY; F¥ 4.8g 8T%). B
H it —F i M G AFH AT Sb4L, AT a & B4R,

'H NMR (DMSO-dg) d 1.32 (3H, t, ] = 6.3 Hz), 435 (2H, ¢, 1 = 6.3 Hz), 5.67 (1H, t,
=59 Hz), 6.88 (2H,d, ] =5.9 Hz),8.08 2H, d,J = 7.1 Hz), 8.17(2H, d, J =7.1 Hz).

RH kA 89
4-(5-8AK-4, 5-=&A-[1, 2, 4] —k-3-3%) K ¥ & T &

FRT, & 4- (FRHER) XVEMN KM (0.38g, 2 mmol, #
# F:3e4] 90) 659L%E (10nl) % %& A e A R T 8 & (0. 23mL, 0. 26g,
ommol). M EAL BEESH S P, REERAEM. REBHEANK
P, KK EARTEAA L. KERKS, Kk R+, daF
ELET T Amita 6 BAeESS; =% 0.25g (57%).

'"H NMR (CDCl, / DMSO-d,) d 3.95 (3H, s), 7.73

(2H, d, ] = 8.0 Hz), 8.13 (2H, d, J = 8.0 Hz); MS, m/z(El) 220 (M").

B T4 90
4- (CF AR B IR ) A &A% e Iy

0CFr4- (FAAEL) EFEM(2.7g, 0.015 mol, H£FH %
A 91) 89 CHCL, iR WA N B A R R BAW L5, Bk A I E .
HEMLERNBASWEAYH, RS LEAFEHELS. £0F
WA 1/2 WG, GAERSMABARAAGR LT THRA. AXE
), 7% 4 - T Eeol (100mL) , v A NH,/MeOH (7M, 11ml, 110 mmol).
FmbA 1 WG, RAEMN, REPBI AR ATIE, L 4%
McOI/CH.CL. Zt M. &3 R4 FHeiiy, dtm¥kss. XU TR LE
HHE, A a & BRAAMAES Y 5 0.69g (24%).

'H NMR (CDCL, / DMSO-d,) 3.92 (3H, 5), 5.24 (2H.s),

7.77 (°H, d, § = 9.1 Hz), 8.02 (2H, d, } = 9.1 12), 9.68 (1H, s);
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MS, m/z(&T"%%) 195 (M+H)'.

A FHA 91 ,
4- (P BRI XV ety

oy 3 B2 FE 6 (3. 3g, 0.048 mol) &5 EtOH (100mL) % A e A T BF
4#(2.9g, 0.43 mol). HWE RSP I E 6 NaCl, ETE T ImA
4- (WRAEL) XVPE. B ETHEME 18 biE, EAAEAN,
RE it dm MARBE, RFEHEGEEKAALESY; E 5. 3g (99%) :
MS (EI) m/z 180 (M+H)".

KA T4 92a
4-[2- (Do —-4- - TR RI) Ee-4- K] - X7 &

6 4-[2- -5 —4- K ]- X V& (234mg, 1 mmol, H# Fa64] 11g)
#) DME (% DMS0) (3mL) & AN 2 - (Hgk - 4-Jk) ZJk (275pL,
2.1 mmol). BMAAFRAME 80T, HH 4 /b ﬂa‘ ,..Jé‘ﬁ}é{rmmu'l:
ko R RAY, 7RG Wi m il il B HPLC %64k, 1§ 166mg 472844
.

'"H NMR (DMSO-d,) 3.18 (m, 2H), 3.40 (m,
2H), 3.50-3.80 (m, 6H), 3.97 (m, 2H) 7.33 (d, I = 5Hz, 1H), 7.53 (bt, 1H), 8.07 (d, J = 8Hz, 2H), 8.25 (d, ] =
8Hz, 2H), 8.49 (d, ] = 5Hz, 1H), 9.70 (bs, 1H).

MS (EI) m/z 329 (M+H)'.

T MY A HE kM 922 TRAEAMBIGFEMNE, X
SR P M T K2 - (Bdk-4- %) - L,

4~[2 G-=WHA-RAERK)-Fw—4-R]-RXFE. 40 3- = F4&



' NMR (CD,0D) 2.1 (m, 2H), 2.88 (s, 6H), 3.28 (t, J = 7Hz, 2H), 3.65 (bm, 2H), 7.33 (d, ] = SHz, IH),
8.15 (d, 1 = 8tiz, 2H), 8.24 (d, ] = 8Hz, 2H), 8.40 (d, J = SHz, IH),

MS (&-Fov %) m/z 301 (M+H)".

¥ 45 92¢
{2 Q- VR IA-THER-FPREHKR) T4 K- KAPE. R 2-(=
WAL~ - .

%
1

'H NMR (CD,0D) 3.0 (s, 6H), 3.31 (s, 3H),3.50 (t, J = 7Hz, 2H), 4.15 (1, ] = THz, 2H), 7.28
(d, 1= 5Hz, 1H), 8.14 (d, ] = 8Hz, 2H), 8.22 (d, 1 = 8Hz,2H), 8.49 (d, } = SHz, 1 H).

MS (E-Frni%) m/z 301 (M+H)'.

¥ G341 92d

2-[(4-{4-[2-G A -H-91 R -5-) - LA R A TBI]-FK) %
W2-K)-WHR-RAET - CRAER. 0 2-TARL-LH &P
N-[2- (3~ Ak 1H-9l 9 -5-FK)-T k] 4-[2- K F2e -4- K - X V&%
We ( X g4 laz ) Y54 K.

A J A 92e

N-[2-(3- 4L & 11— %« -5- & ) Z % J-4a-{2-[ ¥ %
-2(8),3(R),4(R),5(R), 6- A F K- I) - aaﬁx]vsma -3} - ¥ B
Be. XM NP HE-206),30R),4R),5R), 6- Jf;;ﬁt TR ) - K Ao
N-[2-(3-HLHK- 111»—%}!% 5-)- TR ]-4-[2-8—Fw-4- K ]- K P B
Fe (4K 9564 1az) 4 K.

BH g 921
N-[2-(B- fu & —1hm- 3 % -5- A )- Z X 14 {2[ F A
—2(8),3(R),4(S),5M),6-R I -TI)-F L ]ww 4k - XK ¥ &
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Be. £ N-FE-(2(5),3(R),4(5),5(R), 6- & 2R~ T k) -Hedr
N-[2- - RA-1H-[ R -5-K)-Z A ]4-[2-R-F-4-K]-X F&
Be (5% 56 1az) 45 A KM

RH G440 92¢

N-[2-(B-a 1wl -5- ) -k ]-4-[2-Q-F - 1-EF k-0 X
AR 4-R])-E VB, B 2-FRA-1-2F7 -2 Kk
N-L2- 3 A 1-glg-5-A) - LA 1-4-[2- R FrR—4- K- X P &
Mo (AH gt laz) AR, MS (H-F5%) m/z 457 (M+H)".

A FHAE 92h

2-[(4-{4-[2- @A K -1H-"f-5-K)-Z A RAFTEA]- XL} -
w-2-3R) - R-BHR]- LA g, R 2-(N-F -8R - R B
N-[2-(3- R A -1H- 2k -5-38) - L3R T-4-[2-R-F -4- K] K Pk
K ( BF 4] laz) YA RD. ‘

KE T 921

N-[2- (3- A -1H-8f-5-K) - T K ]-4-[2-(B-k - 1-K-F A EHL)
g —4- A ) - X VR K. £ 3—%\-&4— ~& A N-[2- (8- -11-
vk -5-3K) - LA ] -4-[2- A -4 - K WEL I ( % 44 laz)
V£ R A

A T 92 j
N-[2-(3-RA-1H-3l-5- ) - K ]-4-(2-[@-— /& H*-TH)-7F
- 4K - K Peehke., R 2 (ZLREAR)-LHE-FRA-B
Ao N-[2-(3- A~ IH-"]%k-5-2L) - Z AR ]-4-[2-F e 4- K ]-XF
Ll ( A4 9.6 laz) R4 K.

RH T 92k
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N-[2-(3-FLh-1H-% % -5-%) - 2k ]-4-[2- - =F R aRh-T &
AR g4 K]-FRVPEE. A 2- (ALK E)-LEAw
N-[2- (3- §l At - 1H-wl % —5-K) - LA T4~ [2- F—FR-4- A ]-FX 7 &
M (5 b laz) 1FA KD,

B Tk 921

N-[2- (3 FE- -l 5- k) -2k ]-4-[2-C-= T RIA- L XA
wEwg - A- R R PEbEE. R 2- (=T &) - Tl N-[2- B-RI-1H-
| vk-5- %) - LR ]-4-[2- H—F R -4- KR Tk ( 5 54640 laz)
YA R,

HHE 4] 92m

N-[2-(3- A -1 -5-2) - T K 1-4-[2- (3-"Fok 4-H -/ KL &)
w4 ] R WA K. A 3-Chdk4-K) @A N-[2-B-RA

—H-w] -5 ) -2 3k ] 4-[2- R4 R P ( 2% 964

laz Y Y54 K.

AHE A 92n
N-[2-(3-F k- 1H- % —5-3) - Lk ]-4-[2- (3-= LRI -F L RH)
wiey -4 ] -EWEbEe., &M 3-(=CHERR)-FKEA N [2-(B-Rk
- -5-2) - Z ] -4-[2- Rt -4- A | - R Vb ( RF 54
laz ¥ A4 &4,

RA G4 92p
N-[2- (3- A 1H-% 2 -5-J8) ~ LR ] —4-[2- (3—vkwe ~1- - R AR & AL)
wrey -4 gk ] - PR, AR 3-(R-1-A) @A N-[2-(3-Hk
~1H-9 k-5 30) - L] -A-[2- F-Ew - K ] - R W s ke (5% 9l a4
taz) 45 A4 .
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A G 924q

N-[2- 3~ §A-1H-% k-5-%) - 2% ]-4- - {[2- (T X -F AL H) -
CHEI-TPh-BHR) -4 £) - K Toele. M2 (LA-TEA-£
)~ LHRT-F k-FeAs N-[2- (3-FUk-1H-ek-5-28) -2k 1 -4-[2- &
-4 - W e (5K 244 1az) HA4 K.

BA T 92r

N-[2- (B3~ RA-1H-3 2 -5-3) - &k T-4-[2- (5- =P /A - R AR HK)
W -4 SR |- RV EL . B 5- W R - R (£F %44 93a) A
N-{2- (3~ R A-IH-"3 % ~5-3) - LR J-4-[2- R w ~4- K )X F Bk
We (K H G540 laz) HEA K. MS (BFH%E) n/z 496 (M+H)'.

BE G 92s

N-[2- (3-f A -1H-wf-5-4) -2 K ]-4-[2- (5-Foph—4-F- R IL R )
e -A- AR R W B, LA 5- (CFodk-4-) - ik (B E£ 4] 93b)

Ao N-[2- (3~ A1~ % -5-2K) - LX) -4-[2- R~ ~4- K ]-X F

ALl (R 93] laz) 4EA K. MS (E-F°1E) w/z 538 (M+H)'.

RE G B 92

N-[2- (3-F A -1H-wl = -5-J) -2k ]-4-[2- (5-vkwd -1- - R L &)
-4 )R PR, A 5- (kR -1-3K) - Rk (B £64) 93¢)

Ao N-[2- (B-fA-1H-9l-5-3) -~k ]-4-[2- - -4- & ] -X F
Ml (A 9o laz) AR . MS (BF% %) n/z 536 (M+H)",

A H 5] 924

N-[2- (3~ Ak~ 1=l -5- ) - LR ] -4-[2- (5-wbws o —1- - X A &,
) wwg -4-3K)-K Wb, M 5~ (Bbedte-1-38) — K e (A& 5 34
93d) A= N-[2-(3—H# A -1H-%|E-5-3) -] -4-[2- & —wer—4-L]-
AR5 F T3 laz)) A BRI MS (B FH %) m/z 522 (M)
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RE -”%_z‘@@d 92v

N-[2- (3- FUAk - 1H- sk —5-2) - Lk 1-4-[2- (4- T Aok -1-2) %
~4-KI-E P ER. A N-Th-vkhd N-[2- (3§ 1H-%] -5~
KY-T K ]-4-[2-F—Fv -4 K] - KPRl (5F S#46) laz) A K
M. MS (BF"FE) n/z 466 (M+H)".

RH G54 92w

4-[(4-{4-[2- G-/ A -1H-" % -5-) TR AL TR AL ] F k) oo
ﬁz—ﬁl)—‘f’%%%]—n"&. R 4-(FTERER)-TEA N-[2-C-HE&
—1H-vlvk—5-K) - ]4-[2-F—Fw -4 - F VB Ik ( 53 5Lk
laz) YA &M, MS (B-F%%) m/z 483 (MHH)'.

B E LHap 92x

N-[2- (3 HUE 1-wl ek 5-0K) - LK )-4-[2-(2,2, 2- Z R T AR %
”»%—4—}91—%'&%&@ 1 = LB A N-[2- (3—Fk - TH-7 % -5-3K) -
LA ]-4-[2- 8w 4- - A VB (A 34 laz) EA KD,
MS (fkrT‘*’;r*f%) m/z 466 (M+H)",

K Fak 92y

N—[2~(3fﬂu£ﬂ1n—vﬂ ok —5- 3K ) - 2k -4 (0-wb ok bt -1- L v v 4
E)-XWELE. 4 AE KA N-[2-G-f & -10-4%-5-1)-2
KT-4-12-FFex-4- L] - PrE e (2 L34 laz) 44 KA. MS
(BT"%%) n/z 437 (M+H) .

A I A 927

N-[2- (3- R Ik~ 1H-") o ~5-3) - LK) -4-[2-2-F TV L do-1-K)
4R ] R P B R AL R 2- (R L) b S e N-[2- (3-fuA-1H-
Bl -65-4) - Z K] -4-[2- R —Eoe-4- A - E PR ( 5% 534 laz)
A . MS (B-F"% %) m/z 467 (M+H)'.
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KA G54 92aa

N-[2- (3- R A -1H-" %k -5-K) - T K] -4-[2- (RA T s L 7 L -N-F
EAR) -k % P R e, 8 N- TR H R N-[2- 3-RA
ANk -5- ) - L ] -4-[2- f-E -4 R R TR (5K gk
laz) A KB, MS (ETFKF) n/z 454 (M+H)"

A T3] 92ab

N-[2- (3- R A& -1H-"3 % -5-38) - T R ] -4-[2- (6-bod b~ 1- - T A &
) HvE -4 ] - B, A 6t B 1- R Tk (BF 264 93e)
Fo N-[2-(3-fUk-1H-%-5- ) - LA ]-4-[2- R -4 ]-FF
BLie (5K 9364 laz) AR, MS (BF°RF) n/z 536 (M+H)".

B E 954 92ac

N-[2- (3-8 - 1H- W]k —5- )~k 1-4-[2- 6k —1- K- T AR &)
iy —4- - R W EL K. M 6k -1-A T (RF g 9310) e
N-[2- G- A -TH-7 % -5- ) - L E -4 [2- A ER-4-K]-F P A
W (B £ laz) A KM MS (FF"% %) m/z 550 (M+H)'.

R F 45 92ad

N-[2- (3-8 -1H-w sk -5-R) -k ]-4-[2- (4w -1-A-T R A HL)
vy -4- R ] - X Wb, A 4w -1-KX T (A% &4 93g) 4
N-[2- (3~ fL k- 1H-" %k -5-38) -~ Z R T -4-[2- R -4- K - KX T &
e (A Gt laz) b A, MS (BT"1%) n/z 522 (MHID'.

KA LA 92ac

N-[2- - R - tH-w-5- ) -2 A 14-[2-(4- = Z &I TR AK)
wpey -4 ] g EbE. 8 4 CERA TR (AF £&4 93h)F
N-[2- (3- R -1H-%l o -5-I8) - L T -4-[2- w4~ A ]-F T ak
W ( RH LW laz) AR, MS (BF%%E) w/z 510 (M+H) .
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BH G 92af

N-[2- (3-f - 10— % -5- ) -k ]-4-[2- (6B —4- K- TR &)
v -A-R)-FE PR . #R 6-Ok-4-RA T (GFH LHEH 93i)F
N—-[2- 3-f 109w 5- )~k T-4-[2-8-Fw-4- K - X P
W ( Bk 564 laz) A RS, MS (BT°% %) m/z 552 (M+H) .

AH 44 92ag

N-[2-(3-f A -1H-% % -5- ) - K ]4-[2-(6- =¥ RA T &)
@%*4“)3]”%?&@0 ’fi)ﬂ 0-— (L?J_ﬁ‘%)—aﬁgﬁg N— [2_ (3_%%_1}[_
k-5 R) - L) A [2-RF R AR TRV BB (4 it Laz)
HH R, MS (BEF%E) n/z 510 (M+H)".

A H F A 92ah

N-[2-(3- R E-1H-%|-5-K) - & ]1-4-[2-(4-=—F R KL THAK)
R —4- R YR P BR . RN 4- (W RN - T KA N-[2- (3-F k11~
vk -5-4) - LR ]-4-[2-F—FR-A- K- A ¥ B 5 F 9234 laz)
HARY. MS (BT %) n/z 482 (M+ID".

AE e 92ai

4-[2-(= 3R 2.2, 1) e —2- R 8/ JR) i we —4- 3L ] -N-[2~ (83— 4Lk ~1H-v3]
h—5-A) - LA R WEb e, M 3R (2. 2. 1] & -2- 3 A N-[2- (8- £
Jh—1H-wlv-5-8) - LIk | 4-[2-8—FR—4- L - R Pl ( 24 556
) laz ) AR, MS (BF"HF) n/z 477 (M+H) "

HE et 92a]

1- (4~ {4-[2- (3-FLIE-1H 3| =k-5-38) TR AL VB K | R L) o —2-
A& bt —o-F B, L AMERR - 2 - BB A N-[2- (3~ A -1H-
vk 53k - -4 [2- B -4- R - R WG ( A% LA laz)
Y. MS (H-T*%%) n/z 480 (M+H)".
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AF ] 92ak

N-[2- (3-FI-1H-"| 2 ~5-K) - LA ]-4-2-[(2-BA-ZH)-N-F £
AAE]Ew-a- L) -KPEr. A (z—ﬁ%—cﬁ)—N—‘f’ﬁiﬂ%ﬁv
N-[2-(3-RIA-1H-" %k -5- ) -z ]-4-[2-R-—FR4-A]- X ¥Vt
W (AH 52564 laz) 4EA RS, MS (BFHF) n/z 441 (M+H)".

B i34 92al
N-[2- (3- A -TH-% % -5-K) - L&) -4- - B4~ B g -4-3) -
KT BN, A0 Dok A N-[2- (3-FAE-1H-v5] % -5-40) - L R ]-4-[2- &
—ER-4- KRV sl (R& 54 laz) 4R KA.
Y] NMR (DMSO) & 2.98 (bt, 2H, 7 = 7THz); 3.56 (m, 2H); 3.70 (bs, 4H); 3.79 (bs, 4H); 7.18
(d, 1H, J =9Hz); 7.32(d, 1H, J = 5Hz); 7.49 (m, 2H); 7.94 (d, 2H, J = 8Hz); 8.22 (m, 3H); 8.50(d, IH,J =

5Hz); 8.74 (bt, 1H); 12.20 (bs, 1H).

MS (&-T"%%) m/z 453 (M+H)'.

AF F4) 92am

N-[2-(3-f A -1H- % g5-H)-Z A 1-4-[2- GrRAEFTE-RK) Fw
~4- AR T B, AR SRR AROP -l de N-[2- (3173 R -5
)~ LK) -a-[2- B -4- ] R P BB ( £AF 5134 laz) A A
. 'H NMR (DMS0) & 0.26 {m, 2H); 0.44 (m, 2H); 3.00 (bt, 2H. ] =

7Hz): 3.25 (bs, 2H); 3.56 (m, 2H); 7.20 {m, 2H}; 7.36 (bt. 1H); 7.50 (m, 2H); 7.94 (d, 2H, § = §Hz): 8.29 (m,
3H); 8.38(d, 1H.J = SHz); 8.69 (bt, 1H); 12.15 (bs, IH).

MS (B-T"{%) m/z 437 (M+H)'.

R F g4 92an

N-[2- (3-RA-1H-l%-5-H)-TX]-4-[2-[@Q-FRE-Z X)) -¥ ]
—g -4 ] K WERRE., M Q-FTARE LR -FTEA-EFR
N-{2-(3- AR -1 w-5-3K) - A ]1-4-[2- R & -4- A - K ¥ &b
M (BF 954 1laz) YA RHY.
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'H NMR (DMSO) & 2.98 (t, 2H, ] = THz); 3.22 (s,
3H); 3.28 (s, 3H); 3.58 (m, 4H); 3.85 (m, 2H); 7.21 (m, 2H); 7.50 (m,2H); 7.93 (d, 2H, ) = 9Hz), 8.20 (m?
3H); 8.45(d, 1H, ) = 5Hz); 8.69 (bt, 1H); 12.13 (bs, 1H). |
MS (B-T°%%) m/z 455 (M+H)".

BH T A 92ap

N-[2- (3 R IE-1H-%| % -5- %) - h]-4-[2- @£ E-wm A &)=
W-4- AR - R . A 3-F A -d A N-[2- (3R A 11—t —5-
R)-THR]-4-[2- 8~ R-4-K]-X Pk (5F LHEH laz) 4 H K&
% i '"H NMR (DMSQO)Y 5 1.73 (t, 2H, J = THz); 2.98 (t, 2H, ] = 7THz); 3.40

(m, 2H); 4.48 (bs, 1H); 7.20 (m, 3H); 7.48 (m, 2H); 7.92 (d,2H, 3= 8Hz); .18 (m, 3H); 837 (bd, 1H, ] =
5Hz); 8.68 (bt, IH); 12.12 (bs, 1H).

MS (BF"8%) m/z 441 (M+H)".

£ J 4] 92aq

N=-[2- (3-FAE 10w -5-X)-Z & ]-4 [2- - A - ) -FIL-&
R]-vgve—a-A] - PEbhe. #M Q-#E-2 1) "k Fd N-[2-(3-
S -5 4) - 2k 1A= [2-f—FR—4- R ] VALK (5% 5
bl laz) 454 Kb, 'H NMR (DMS0) & .90 (¢, 3H, J = 7THz); 1.63 (bd,
2H): 2.98 (t, 2H, § = THz); 3.63 (m, 8H); 4.73 (4, 1H, T = SHz): 7.19 (m, 2H); 7.48 (1, 2H); 7.92 (d, 2H, 1 =
$Hz): 8.19 (m, 3H); 8.43 (d, 1H, I = SHz); 8.67 (bt, 1H); 12.11 (bs, 1H).

MS (B F"%E) m/z 469 (M+H)".

BE b 92a

N-[2- 3—FA-11-v sk -5- ) - L 14— 2—vkvr - |- -4 L) -
N Fﬂ:}h‘c R o sz o N-[2- (3—%&41&@1%—54@‘:) -}k ]-4-[2- &
—vEvE -4 R W BRI ( A L laz) HH K.

‘H NMR (DMSO) & 1.6 (m, 6H); 2.98 (m, 2H); 3.55 (m, 2H); 3.84 (m, 4H); 7.19 (m, 2H); 7.49
(m, 2HY; 7.93 (d. 2H, } = 8Hz); 8.20 (m, 3H): 8.44 (d, 1H, I = 5Hz); 8.69 (bt, 1H); 12.14 (bs, I1H).

MS (B-F"%) m/z 451 (M+H)".
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HE FHA 92as

N- [2~ (B~ A -1H-v3l sk -5-25) - LA ]~4-[2- (A~ PR -R L) e
4 R]-K ¥ Bk, ﬁirﬂ AR 9 3k e e N-[2- (38~ 1H-73 W ~5-35) —
z,;{] A~ [2-F-FER-4- R -FE Ve (RE L] 1az) 4 EM.

'"H NMR (DMSO) & 1.15 (1, 3H, T = THz); 2.99 (bt, 2H); 3.17 (s,
3H); 3.56 (m, 2H); 3.73 (m, 2H); 7.20 (m, 2H); 7.50 (m, 2HY; 7.94 (d, 21, J = 7THz); 8.20 (m, 3H); 8.44 (d.

1H, J = 5Hz); 8.69 (bs, 1H); 12.14 (bs, 1H).
MS (B5F"F%E) m/z 425 (M+H)".

B% bl 92at |

N-[2- G-I M-k -5-K) - Lk 1-4-[2- (4~ vkt —1- &) %
oA - TRk, A 4-F AR N-[2- (3 F k- 17 25—
B)-CHR)-4-[2- R854 K- P Bl (5% 4] laz) 40 &
M. 'H NMR (DMSO) & 1.36 (m, 2H); 1.82 (m, 2H); 2.98 (1, 2H, J =

THz); 3.34 (m, 2H); 3.55 (m, 2H); 3.76 (bs, 1H); 4.39 (bd, 2H); 4.75 (bs, 1H); 7.20 (m, 2H); 7.48 (m, 2H);
7.92(d, 2H. ] =9Hz); 8.20 {m, 3H); 8.45(d, 1H, 1 = 5Hz); 8.67 (bt, 1H); 12.12 (bs, 1H).

MS (BT %) w/z 467 (M+H)".

K T4 92
N-[2- (3~ ;}i_a H-vl sk -5- ) - kR 1-4-[2-(2,3-— k- B L &
) - —4-R]-E VB K. #M 2,3-—FA-Ehd N-[2-(G-RL
IR -5- ) - LR 4 [2- R -4 ] R PR (R Sk
laz) A4, MS (B T8 %F) n/z 457 (M+H)'.

A HE T A 92av

N={2- G- - 1wk -5- ) - 2k [-4-[2-[ (2, 3~ = S - ) - f
KR -vet - R K TR, M 2,3-—#A-R A& Ko
N-(2- B~ - 1w o -5-4K) - LA T -4-[2- g v —4- L - X P sk
o CHE Tt laz) AR, MS (BTEE) n/z 471 (M+H)'.
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AHE T 92aw

N-[2- (3- & -1H-% % —5- &) - TR ]1-4-[2-((s) 2- T AL P X~k
o di1- ) R AR |- P B AR (s)—2- 7 AL AR S A
N-[2- (3~ fL -1l -5-R) - R 4-[2- R Ew4- K- K P8t
W ( Bk i) laz) AR, MS (BTt %) n/z 481 (M+H) "

H LA 92ax

4-T4-[4-[2- 3-f L IH-w—5-K) - A RA VeI - R AR ] —Hee
- R -hE-1-REBRRTE., EARE-1-BBRRTER N-[2-(3-#
K- tH-wbe-5-00) - TR -4~ [2- R R -4- K - X T (54 %k

B 1az) ¥ H K. 'H NMR (DMSO) 6
|44 (5, 9H); 2.95 (t, 21, 1 = 7Hz); 3.45 (bs, 4H); 3.56 (m, 211); 3.83 (bs, 4F); 718 (d, 1H, J =8Hz); 731 (¢,

IH, J = SHz), 7.48 (d, 1H, J = 8Hz); 7.51 (s, TH); 7.94(d, 2H,J = 8H7); 8.22 (m, 3H); 8.49 (d, 1H, J = SHz):

3.70 (bt, 1H), 12.12 (bs, 1H).
MS (B -F%1%) m/z 552 (M+H) .

BH LA 92ay

N-[2- (3- 5 - 1H 9 k-5-)- ik ]-4-[2-[2- Q- A K-k f-1-
RY- R A ] -4 R ]- K PEbh. 48 2- - K-k ik-1-
K- e Ae N-[2- (3-H AL -1H-"wk—-5-3K) - T 3] 4-[2- A —E % 4~

EI-E PR (A4 L4 laz) MR K. HNMRDMS0)82.96 (b,
2HY, 3.24 (m, 4H); 3.47 (m, 6H); 6.26 (s, 1H); 7.18 (m, 2H); 7.27 (bt, LH, I = SHz); 7.48 (m, 2H): 7.91 (d.

2H, 1 = 9tzy, 8.19 (m, 3H); 8.36 (bd, 1H); 8.67 (¢, 1H, J = 5Hz); 12.10 (bs, TH).

MS (& -T"% %) m/z 495 (M+H)'.

K H T 92az

N-[2- (3- Sk 10—k —5- ) -2k 1-4-[2-(3-F Ak -A A R HK) -
vy —4-JK] - P . AR 3- W A - A Ao N-[2- (3- AR -1H-vil %
~5-4) - T-4-[2-&-Evr-4- K- X PRI (5F 9e laz)
AR
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'H NMR (DMS0) & 1.81 (m, 2H); 2.98 (m, 2H); 3.24 (s, 3H); 3.41
(m, 4H); 3.56 (m, 2H); 7.19 (m, 2H); 7.28 (bs, 1H); 7.50 (m, 2H); 7.92 (m, 2H); 8.18 (m, 3H); 8.38 (bs, 1H);
8.68 (bs, 1H); 12.13 (bs, H).
MS (&-F"%%) w/z 455 (M+H)'.

A FFP 92aaa

N-[2- (3~ fL k-1l -5-K) - T J-4-[2- Q-2 R- LK G K) %
r-4- k] - FEk k., M 2-FE-Thde N-[2- (3-RA-1H-93 %-5-
E)-TH]-4-[2-F—FRw-4- K] - K F 8l ( 5% LHEH] laz) 4FH K
. "H NMR (DMSO) 8 2.98 (t, 2H, J = 7THz); 3.44 (bs, 2H); 3.55 (m,

AHY: 470 (4, 1H, ] = 6Hz); 7.17 (m, 3H); 7.48 (m, 2H); 7.92 (d, 2H, ) = 9Hz); 8.18 (m, 3H); 8.38 (d, 1H,J =
5Hz); 8.68 (bt, 1H); 12.12 (bs, 1H).

MS (& -Tei &) m/z 427 (M+H)".

AHE LA 92aab
4- (- W R -Fvg 4-J)-FE P, AWk 4-[2- 85 -4~
AI-EKPBmEARBE. MS (BF%%E) n/z 244 (M+H)'.

A HE A5 93a
5- W R IR

i AALE 420 A %%k (8nl, 0.5M L& A&k, 0C)RAEFE A 5 -
(Z—YW&HIIL) - XA (126ng, 1 mmol, HF ELH#kEH 94a) &) L& (1mL)
k. Mg, BLAHE, BT 2 bE, REAFRERGSD
] 0C, RS MK (160mL) . A RACH % (160mL, 5M) . 7&K (160aL)
e B oy, b ek IR RAA Y, BRI RAT Ik,
MR E AT AR,

TS WERG AL Ekap Ba TAALRMBAG T EHME&, 2
AL AR dE R AR 5 (P AR) - R
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BA L4 93b
5 (Tyok—4-3) - KAk, R 5 (Hek-4-K) - K (B & S5 94b) 4F
AR

K FE LA 93¢
5—(kmt—1-3R) - X, B 5-(krE—1-) - X0 ( £23F 5254 94¢)
A .

BRE 34 93d |
S—(h bt-1-K) - e, A 5-(abekba—1-K) - R (R 54
94d) A K.

B H T A 93¢
- bt —1-A- Tk, A 6k B -1- R O (A F 554 94e) #
ARB. MS (BT %) n/z 171 (M+H)". ' )

A G| 93T
6wk -1 T lE., A 6-keE-1-L O (5 g 5ab] 941) 44 K&
Pr. MS (B-T"R%E) m/z 185 (M+H) .

A H Lk 93g
A—vkrg -1~ T R, 1B -k -1-L T ( A4 525640 94g) 3 K&
. MS (BEFwr%) m/z 157 (M+H) .

BH T 45 93h
4 (LKA -Th., 0 4 (TR EL) -TH ( 5 52564 94h)
AR, MS (B-F"E) n/z 145 (M+H)".

RFE G4 931

19¢



6-vlok—4- 5 T, IR 6-Gak-4-E O (BAF LRA 941) A K
. MS (& F*%%E) m/z 187 (M+H)".

£ H I 3] 94a
5- (=W IR R R

B3 = B (4ml, 40%KE#&) 5 53 R A (2. 3mL, 20 mmol) é’-’J‘Iﬁa
S o4 B, AR R (10nL, SM) AT R L RE Y, A
T B3R T, BB IR A VA KCO, TR, IR IR A B AT — i kA (1. 5g),
ZEMEES T m LS.

TR M AR L 54 TP 9da FTRAABAS S FHE&, X
2R PRI R (2 eq. )/ K (4nl) HR =T IR/K.

& 934 94b
(%4* 4-3K) - K. R heakAE A R4, 1§ 3. 5g BRKD.

A HE GHH 94c
5- (st —1-4) — K IE. EMvkeeAE A RS, 1§ 3.29g w4,

A H T 94d
5- (b L —1-35) — X AE. R MwbeR R AE A R, 1§ 3.32g WKk,

BFE 9P 94e
6-WbLoA kT k- S H. R ARSI 6-f-CHAEARY. MS (&%
%) w/z 167 (M+H) .

RE G 94f
6-vhri— -tk TRk, EARTE A 6-R-CTEAFA RS, MS (BT E)
m/z 181 (M+H)".
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A L 94g
4= ~1- T, Ak H - K THEARD.MS (BF%HE) n/z
153 (M+H)".

B H 9. 545 94h
4-(ZLEBER)-TH. R _CEP-R-THAEAIES. MS (BT
WPE) m/z 141 (M+H) ™.

BRE A 944
6-Dok—4-HL K. KA G%kf 6-F-THHEARD. MS (FEF%%)
m/z 183 (M+H)'.

HA LA 95
1~ (2= 8 AR~ G- —5- L) - 7 & 0 BY

6] 4~ (2-FA-Fw —5-K) - K FE T & (761mg, 3.3 mmol, £&
5764 19¢) £ DMF (20mL) 4= 7 8% (5mL) ¥ #9#%5 3% W m A Pd—C (250ng,
10% w/w)., EAAALRTHEIFMABESE 3 D). B ERAFNIZ RS
M, KigaidakE bk, RHER, RGPt mE ik &5 4L
(VL 5%V E:/ A VL), F66&RKRFMALE (421ng). ‘H

NMR (CD,0D) 3.28 (m, 1H), 3.47 (d, ] = 7THz, 4H), 3.90 (s, 3H), 7.44 (d, } = 8Hz. 2H), 7.90 (d, } = 8Hz.
2H).

R H F 4 96
4- (- AR - -5- ) - R PRt

W 4-Q-[RTR R FTAEREA] o5 - K F8E =T
A7 (2. 28g, 4.7 mmol, A# J:3&#] 97a) &5 THF (10mL) & WA 3
Az (10mL, 2M). ¥HAFRESH 1 I . BEXRSGZRAIGWELRLE
Wd—F-. B A, REMKkfitkE, 7F4ERRKGFELS
(1. 1g).
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'H NMR (DMSO) & 7.88 (d, J = 8Hz, 2H), 7.95 (d, J = 8Hz, 2H), 8.79 (s, 2H), 9.99 (s, 1H).

AH EHA 97a
4- - T AR TaE b Ak ] e —5-8) R VR4 — 7 83

6] A- iR~ W RS T W EE (2. 31g, 10 mmol) &5 THF (30mL) %~ (-78
CTYHERN BN ETRAR (4. 4nl, 2.0M TRER). MESBEERLR
RAeh b5 o4, KGN InCl, %% (20mL, 0.5M THF %&). #E4A
Wi, SBHH 5 24, REMAGS S-R-Q-[RTA-FXA Vs
B AR ] -7 (4. 13g, 10 mmol) #F= (PhP),Pd (1.1g, 1 mmol)# THF
(20mL) ik, mEILBASWHEF 60C, HAMBE TEKE 2 . A H
iitimi |5 m, mL8BHTS, MAB SYAKER. K AskE,
B T B OF k. & G it sl it e ik & 38 4540 (W04 10% 2 B 2L S
10% = SUP be o TR R RBL), 1§ 2. 28g kA AL 44,

'"H NMR (CDCly) & 1.18 (s, 9H). 3.35 (s, 6H), 5.44 (s, 1H), 7.38 (m, 6H), 7.44

(d, J =8Hz, 2H), 7.53 (d, } = 8z, 2H), 7.8 (m, 4H), 8.59 (s, 2H).

BH A 97h
A= BT RF - A) R 7t

AR Ao B H gt 9Ta ST A ARG 7 &, ALEP4EMA 3-8
R TR ESER -k (RTAEAFTAKAL]T- T4 H K
Y, FHRNTRAAAGERE S H: AHHERE, MLEBLEHE
ROLiuad, RGHRFN L& O A3k sk, B4R T RIFR%E.
5%, 9 %&LR@@%%%(XAZ%C&C%ﬁ% AP R TI %
BL), 935 & Bk An A4S, MS (EI) m/z 240 (M)'.

RE T 97c
4-(2- VPRI HE LK) K Par. KAALE 344 970 ATk K48
Fieyz ik, ARZETH 2-BAVE PRAFEARDHE S 3-A-XFTBRYT
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B, MS (EI) m/z 240 (M)".

KE F 98
4—(1, 3- =Pl -2- AR -FA—F-5-K) - XA TR P&

& AL o Hdh (60%/# 4 ) (88mg, 2.2 mmol) &y THF (3mL)
AEFROC)ARANEEL 4-(2-AR-—FE—E%-5-4X)-X VBV &
(236mg, 1 mmol, A 5i3&4] 95)F=F K #k (300ul, 5 mmol) ¥A& DMF
(4ml) 697k, BEIFFPIGFRAW 16 I, REMKEZLER B, ALE
LESHE, BHEMAKEREE, RRETEIFERS, AnfFaHeE
] AR AT AL A4 (255mg) . 'HNMR(CDCly) & 2.98 (s, 6H), 3.37-3.53

(m, 5H), 3.93 (s, 3H), 7.32 (d, J = 8Hz, 2H), 8.01 (d, J = 8Hz, 2H).

MS (H-T*%E) n/z 263 (M+H)".

BH LHAH] 99a
WKAE-3 4~ 5k 4-{[2-@ /RE-1H-3 % -5-X)-THA]-8
Bel3-[ (2 WaRA-TK) 8]

WK -3, 4- K] 4-{[2-C~FA-1H-%3%-5-F)-Z K ]-B
Kzl (102mg, 0.25 mmol, A# %44 17h) £ = F 5 /DMF (3:1, 1mL
BAA) PR B &AM TBTU (88mg, 0.27 mmol) v = JF @ 3 T e
(48mL, 0.28 mmol). #HFFEk 2 04r, REMAG —H=—fF &KL
il (48mL) A» 2- PRI - e (44nl) . BEIZIE % 35 2 4F, RIERE
W, BWAEWAF T ATR, S BEAEA AT/ FE(3:1)
Lk, RERARTTE, F 121ng ##A40EW. MS (H-F"% %) n/z 467
(M+H) ".

B H 924 99b
3 (Hok—4-F ) - EK 4% B [2- (3-RAHE-1H-v|f-5-K)-T K]~
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Bolic., RMFe X EEH 99a MIMEAMAG T &, RAZELTHAG
A R BR -FTRE-THE. MS (BF"RE) n/z 479 (M+H)".

A H F b 99c

Bk -3, 4- =g 4—{[2- G- RA-TH-7 % -5-28) - A |- AL e )
3-[ (2-"Boh—4 JE-Z ) -BhBe]. RMFAE P4 99a FTM LA
Bl o ik, ROE R bR 2- (Bak-4- ) - LB A KRB HER 2-F Ak
LK. MS (B %) m/z 522 (M+H)'.

A E A 99d

WE-2,4-—Hm 4-{[2-C-RA-1H-7%-5-K)-T K ]-B i)
2-[(B-—nhAEF-RL)-BR]. KRAfLE M 99a AT AKX AN
Feiirdk, RAEPHEMN 3-(ZCAEAR)-AERPKE-2,4-ZFB
4= {[2- 3-RA-1H-%-5-R) - K] sk} (B4 b 1714
. MS (BT %) m/z 522 (M+H)".

AE LB 99

B -2, 4 H # 4 {{2-@-RA -1k -5- ) - LR ]-sh e
2-[ (3-"Hok—4- - L) -BbB]. KA 4AH G340 99a AT M AL
Rk, RAELPER -(Bk-4-K)-AkfHKE-2,4-RR
4= {12- (3-FI-1H--5-I0) - R ] -Bu e} (A% 44 17TI) A
A, MS (B -T'%%) m/z 536 (M+H)'.

HH gk 99f

WK -2, 4 g 4-{12- B~ RA-IH-1 % -5-38) - T & |- }
2-[(B-vkwe—1-A-m ) -Be]. KRAMEF 564 99a BT Mk A4
Flegzr ik, RAFLZFHLEMA 3-Ck%-1-K)-AEfRE-2,4-ZRE
4'-{[2- 3-RA-H-wl=x-5-38) - L] -Buik) (5F a8 1TDHFA
KA. MS (BT"8%) m/z 534 (MHH)".
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B g4 99g

B -2, 4 -8 - ([2-G- A1 -5-K)- LA ]-Be k)
o-[(4-—WHEI-TH)-BE:]. KRR AL 28EH 99a Hi AR KME
Wik, AXEPHEA - (ZFPRER)-TEFPRE-2,4-—KK
4—{[2- 3-FI-1H-7 % -5- ) - A ]-Ree} (B 94 171) 4F A
K. MS (B F%%) w/z 508 (M+H)".

RE 234 99h

PR -2,4- %8 4-{[2-G-RA-1H-3%R-5-FK)-TKX]-Bb k)
2-[(2, 3~ =&k -R/IK)-FH-BE]. RAfLRF T 99a FTAK
ARG, RALVTHEBQ A FR)-PEA-BEHRREE
-2, A= H# B A-{[2- 3-H-1H-"%-5- ) - k) -®k) (BF 5
P 1T AR, MS (BE-F%%F) n/z 497 (M+H) ',

B FAA 991

WK -2, 4~ =8 A-{[2-G- A -1H-wls-5-3)- K ] -B e )
2-0(2, 3= -7 ) -], ERALAE LM 99a FTRILAMA
Mk, RAALTHEN 2,3-2A-ARPKE-2 42K &
4= {{2- B-RIE-1H-w-5-K) - TR ]-B R} (BF %8 1T)HH
EM. MS (BT %) n/z 497 (M+H)'.

KA 544 100a
N-[2-(3-f k- 1-9 e —5-2) - IR ] -4-[2- - F RIL T R L) -5
~4=JK ] XV BBk

) 2- VR E (0. 118ul, 1.50 mmol) & DMSO (5ml) 5% A Je
N A4 (Aldrich, 60%4-#%, 0.0720g, 1.80 mmol), 3 EHEik %
LARRE A LE(~15 44). R 1 X487 3L 45475 % v 5]
N-(2-(B-FE -7 -5-K)- Tk ]-4-[2- fFw -4- ] £ 7 5b s
(0. 147g, 0.249 mmol, AF F#4] laz) ¥, ME#H (BG0T). 2
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B U5 AN 0. 5mL XA EE R4 & k. A3 2 DA, A (40mL) £
B, BB AR, RRB A K CHCL %k, 25
AZTREFGERKTH. MS (BFHE) n/z 422 (M+H)'.

THC S KM Ao S 523640 100a FFM A A B G F 245, 2
pra SR SRS 2-YH I T8,

BH F 34 100b '

N-L - G- -5-4) THT4-[2- - KA TRLELEL)
WIEA-KIRPRbE. R 2-BR-ABEA A RS, MS (B TR E)
m/z 455 (M+H)'.

AF LA 100c
N-0C- G- -1 % -5-20) ZHh]-4-[2-(6-—FRIL T A M) %
K- RIRToE. A 6-—FTREATHALAM. MS (BT L)
m/z 511 (M+H)".

AH T4 100d

N-[(2- (3- R JIL-1H~¥) ~5-2) k42— (2“%4&‘?&‘?_—3—%%}£)
WA RIR TR, R 2-Bh- RN D, MS (B 5%
%) m/z 481 (M+H)".

BH 52545 100e

N-[(2- (3~ - 1i-v3 g ~5-Jk) Tk 1-4-[2- (-l b -1— 3k — LA k)

R ARV B, AR 2- (R -1~ R) - LEAE B Ry MS(
T %) m/z 481 (M+H)".

BE T H#A 100T
N=[2- G- A" -5-25) AT 4-[2-@-—F A A L A1) v
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AT VR, AR o (S PEL) - LB D RS, MS (FFRE)
m/z 455 (M+H)".

B G 101a
4-(3-[2-—FRILTCRKLI ) XV’

AET, ¥ 3-Q-=FAKTHK) KA (0.495g, 1.70
mmol) . 4-# K X # e (Lancaster, 0.282g, 1.70 mmol). Fo&x BR4N
(0. 360g, 3.40 mmol) /£ 1:1 H,0: AcCN (20mL) &9 %& 5 54, 4
Fhavy (ZXB)4e(0) (0.170g8). 0CmEk g p a4 3 I8, I
it Celite BERMEALA. MR EGIER AR F AcCN, FTIFAKE &R
2N HC1 #&z4k, # widad HPLC %64k, #F 0.462g 48444, Z F TFA
HEX. MS (FEF%%) m/z 286 (M+H)".

F ol dr R MG A LS 10la TAAAME G F H40HE&, 3
REPHRABETAFEIER-Q-ZFTRATRL) Xkt

BF T4 101b
4—-(1-A4batre-2- ) X PEs. M 22— -N-RALH. MS (&-F
k) m/z 216 (M+H)".

KA FEe 101c
4-2-(2-— VR ZEL]I XX Pr. 48 2-Q-—FR&AETAINL]
FIEAE R . MS (B F7%%) n/z 286 (MHI) .

AH 554 101d
4--[3-—FRaA|AXLIELD X TE. 48 -3 FTaRAFAL]
FAAF A M. MS (BF%%E) m/z 300 (MHID .

g 101e
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4- (3- [3~#Waﬁﬁ¥uﬁx]zﬁﬁ)£‘f’& A 3-[3-—YR&RIEFAL]
FEAEAR. MS (BT %) m/z 300 (M+H)'.

BRH G AR 101F
4-(1-A4bmteg -3 X Was. 48 M 3-if-abet-N-RALH A4 K.

BAA 545 102a
4[4~ PRIEBE-EBR)-wbeg2- A FTH]-RAPEE]-vkot
~1-FR BT B

Bk -1, 4 H B — 8T B (275mg, 1.2 mmol) 5 =S Wi (2ml)
ik WA N 89 K 8 (0. 23ml, 1. 32 mmol). A FTAFERE 5 54,
8k & m A TBTU (337mg, 1.26 mmol), 33 20 54F. AL REGHA
N 4= (2-RAA PR —4-) - F R T B = K LR (356mg, 1
mmol, A F FE4F 103a) F» = &L T K (0.192m], 1.1 mmol) £
CH.C1, (2 ml) V. PR RSW 45 54, RERIERS. &
WAt ek &g Al (VL A0% LB LB /10% T B/ LR Ze L),
455mg @ &R KA. MS (BT E) w/z 454 (M+H)".

R G4 102b

AL &R H L 102 FPRIAMF G F &, REL PR
LEAF A R H ARk -1, 4~ BB —RTE, AaflfF 4-[2-(LEE
AP b 4K - P E P E. MS (-7 %) n/z 285 (M+H) .

AH 94 103a
4~ Q-2 P-4 ) - FX PR R

6 4-[2-(RTRBEELIA-FTR) - -4-K]-X 78 ¥ &
(1.96g, 5.72 mmol, AH FHEF 56) 61 —F Fr (19ml) B& T A
TFA (6ml). #H B LR 3 Do, RERERSE. RGN LA
oAb, SIEKER Y, ALBEE LA FHRGEH 1.68g FH4H.
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MS (ET) m/z 243 (M+H)".

HH T34 103b

4-(1-{HEWHE]-6-88K-1, 6-—Aww-3-8K) XV R LA
KRG R & AE LA 103a AR E 0 F FHATHE, 231

PHM 4-(1-[ GRTRBA) TAI-6-FAK-1, 6-=Au-3-4} X7

B LB (R A 9244 85b). MS (B -F"HE) w/z 302 (M+H)".

HH g4 104

4- (2— 8. AR~ 20w —5- 35 ) 3K W & M o9 B

f1a4- (2-84&K-20H-wbee -5- &) X¥E TE (1. 24g, 5.10
mmol, A% F3k4 361) 654 & BF (50mL) & P A AT A BE4K (IV) . m
WFTALRASMETOCELE T P, REFMAG AEAROV) (3ol).
18 B 5, 45k w3k, w N INHCT 3% (50mL) , B4 A = R F ¥ (200mL)
BRI, S BEANE, RGNS Y, FHRZE. S (BETHE)
m/z 256 (M+tH)'.

A g4 105
4-[2-R &1, 1= F A - TR ]-N-[2-B- R A -1H-7% % -5-K)- T
IR T3 B

& (2-[4-[2-(- R A-1H-%-6-K)- TR AL FTEBA]-X
El-o-Fi-Ak) KAFTERTE (1. 16g, 2.5 mmol) CRAAF 5
A lw 7 A A Y5 (Bul) A& W e TRA (1. 6ml), HEdF
R4 2 ek, Aok 50ul, REBIERTG A Y., 5% E % ik midad e
&, 35 b4t (2L 10% M NH, 65 W A3 %5 & /CH.C1, Z6060) , #F 808mg /= 44.
MS (&%) m/z 361 (M+H)".

BE TP 106
N-[2-(3- Sk —1H-% < -5- ) -2 A ]-4- (- Fahma -1, 1-—F i
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~ LK) RV Bu i

#m 4-[2-a k-1, 1-—F X - HER]-N-[2-(3-FR A -1H-9] < —5-
H)-T ] - FELE: (97Tng, 0.27 mmol) (HF £4E4] 105) 8 =4 F
¥ (1m1) 35 5% W A AMLRE (24pL, 0. 30 mmol) = YF 8k &6 £, (23uL, 0. 30
mmol) . HEIH R R4l 5 54F, REREXRSG. XY Bt mdd it &%
shdt, (L 8% 7TM NH, & W 8275 % /CH.C1, %6HE), 4F 95mg 4. MS (&
FrkE) n/z 439 (M+H) .

HH 54 107a |
N-[2- (3-8 A -1H-%%-5-H)-EA]4Q,1-—FE2-BE-T
&) - P Bb R

M o4-[2-F8 A1, 1-— 9 A -] -N-[2- (8- A - 1H-v] =k -5-
) - R ] -K PR (0mg, 0.25 mmol) (HH 523649 105) 65 1, 4-—
Bh% (Iml) % R A - 5UBR = W 3L Wak ko 2L B8 (68pl, 0. 50 mmol).
WA FR4A 16 b uf. Ak EnihvEEd, RryrE¥—4&
Wbk, SAE THRET 99ng FH.MS (B -T% %) n/z 404 (M+H) "

BH LA 107b
N-[2-(3-F A -H-%%-5-K)-Hh]-4-[2-B-TE-BHE)-1,1-=
FR-THK-KXVEE. £A548E S#&4 107Ta ALK RE 5k

e, RAELPERAFRBLEEARY. MS (HEFHE) n/z 432
(M+H) .

—

HH T 107c

4-(I-BIEFEe A —vkoe—4- ) -KW&. RM5 L% Fb] 107a Ff A
IRAMEAG G MG, RALFEM 4-Chot-4-0) - X T8 (KL
) 109) 4K k.

AE T A 108
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4-(2-—WHIHIK-3,4,5, 6-E—Fw-4-L)-X V8

Fla4-(2- —FRLEEE -4- X)X T (275ng, 1. 13 mmol, A
& A 92aab) #K (183m1) & A e A & (212 pb, 2. 54mmol),
I F o 10%48-2 (366mg) . EAARTHFITFRE4 2.5 B,
Ak G R RA Y AR AR, AR TRESR. RELRSE
ok, 15 260mg LBmEFH. MS (BFRE) n/z 248 (M+H)".

KH A 109
4- (e ~4- 1K) - K T B

@& F £ 20% AcOH/MeOH (20m1) #5 4—wb"% K W & 44 & (500mg,
2.25 mmol) ¥ A P10, (250mg), 43 (Parr) T T 50psi AAbi%R
S 4 by, A ERS T A PR, BYFEQG x 5 o)k, b
Okt (4x) —RAZ DAL CE., BT TLC (EtOH/H.0/NH,0H
10:1:DRPELRBHR, REFHEEBIBREE, REXORE, G
& B K (596mg Hah, 14 HEE ¥ HOA) £ EET T FHEEE, JFA
ARE - AR TESE Y% MS n/z [M+H]".

HH T 110

4—(1- LB -—Rm-4- ) -KXTBRGHE. & 4w -4-)-X V&
(102mg, 0.5 mmol, A F FLak4] 109) #uber (2nl) E & N m A &
(255mg, 2.5mmol), £RBEHAEHIA. AFTKEA LY, EEGu
AL L PR/ P 101 ERFsBRE MAMAER TR
Wk, BLEMNFNGEEKA LY 6lng, 49%) 4-(1- eI —vkeT
~4-J0) - X T .

'*H NMR (CD,0D): § 7.89 (d, 2H); 7.27 (d. 2H); 4.65 (d,
1H); 4.03 (d, 1H); 3.21 (dt, 2H); 2.68-2.88 (m, 2H); 1.93 (s, 3H): 1.85-2.04 (m, 2H); 1.50-1.75 (m, 3H). MS
m/z 248 (M+H)+.

AH A 111
A= (1~ K- —4- 1K) - R 7 &
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A& W 8% (180mg, 6 mmol) f£ MeOH (10mL) #= NaCNBH; (120mg,
1.94 mmol) WP &y & MmN 4—v% % —4-3 - X ¥ 8 (110ng, 0. 54 mmol,
BH gk 109). FRBEHFAES 4 X, HWH HPLC BFELAREY
HlE. MkiEsmiviaiEpl 2, 2K, ®HHETKQ@OmL), FALE
(3 x 20mL) #5K. KE M A K KOH H Y iE#& e pll 3] 12, =& ¥k
(3 x 20 )R, HEFMNCERATE pl 5. A TREW, BEY
A MeOH (3 x 15 mL)$IX, ARSI TREIERY, HmENKREYD
( B48 HPLC, C18 # 10-100% CH:.CN/K), ZATE4F T2mg AT & 240
(61%).

"H NMR (CD,0D): & 7.98(d, 2H), 7.38 (d,
2H), 3.60 (m, 2H), 3.18 (t, 2H), 2.94 (s, 3H), 2.85 - 2.95 (m, 2H), 2.08 - 2.18 (m, 2H), 1.90 - 2.02 {m, 2H).

MS (& F*%E) w/z 220 (M+H)'. > 98%%kE (447 HPLC).

AH T 112
4- (-8R 1-F Ak -4-1) - X ¥ &

¥#E 4 CHCL, (3mL) F65 4-(1-F Ak -4-K) - (X T (47ng,
0.21 mmol, AF 934 111)/m3] nCPBA (60mg) . 3 485, HPLC
BRAF A AEREHFG% (9 nin). AXEN, AR EL R E
-HPLC (C-18 4, 10-100% CH.CN/7K)3 4 464, F2EH4& >4 4-(1-
AAR-1-F I oo —4-3K) R 7 & (28mg, 56%). 'H NMR
(CD,0D): & 7.98 (d, 2H), 7.42 (d, 2H), 3.72-3.88 (m, 4H), 3.58 (s, 3H), 2.91-3.02 (m, 2H), 2.28-2.42 (m,
2H), 2.01-2.07 (m, 2H)

MS (BT &) m/z 236 (M+H)'. > 92%%6 /% (547 HPLC).

R HE Gk 113a
4-(4- =W B vk -1-45) - K T &
¥ 280mg (1.22 mmol) 4 (4-=FHEILRT-1-L)-FH (B X%
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A 114a) T 2ml B, MmA 4ml 6N HCl, #H A ZBLSWY 16
DB, A, o 20ml K, J3 DCM (3x) 4RE. KA pH A K K KOH
AHES, ERREGGERKRY, Rl T8, MEfFF 25Tng

(dd, 2H), 6.98 (dd, 2H), 4.09 (d, 2H), 3.42 (m, 1H), 3.29 (1, 2H), 2.90 (s, 6H}, 2.89-2.96 (m, 2H), 2.18 (m,

2H), 1.80 (dq, 2H).

MS (& -F"%%) m/z 249 (M+H)'. 90%%LE (447 HPLC).

Ak g4 113D
4-(4-8HA kot 1- ) - KV 8

KA Ae K FAeH] 114a AT RARAR 7 k8 &, AL PR
4- (4-BIE -9k B -1-K) —F W5 (B % 52640 114b)FA KA. MS (BT
E) m/z 221 (M+H) .

AE G 113¢
4-[4-(@-=FRA-TH-8H) ®kw-1-A]-FE PR

KA A B E Eeh] 114a PR AR G T AT &, REKLT
R 4-[4- Q- =P RA-THE - L) ko -1-K]-F o (5 F 5446
114c)FA 4. MS (BT %) m/z 292 (M+H)".

RH T 113d
4-(4-FI—fo-1-) - K F 8L

KM Ao 5E G568 114a FPAMARMEI G F kst T H &, RAEAXLT
M 4-[4- (2R -k -1-A]-F o (54 g8 122) 454 k. MS
(EI) m/z 221 (M+H)'.

RE T4 114a
1- (4- =P &ALk -1-3) ~F 5
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¥ 4- (-84 -okrE-1-K) - F M (100mg, 0.5 mmol, £H 54
116) . =9 iz 3 8% 3k (408mg, 5 mmol) = NaCNBH; (25mg, 0.4 mmol)
0% a WA T MeOH (7 nl), FREHITR. 24 aJ~H¢)€; Fa NG — 4y
NaCNBH; (24mg, 0.38 mmol), FR#EHMMFRGUIR. KEMKRE
BRI Y Ay pH £ 2, A TE (Bx)4EI. K46y pH A K 4k KOH
By £ 10, MLBITRGx). EabFAmind ik, AR
FE, SEIFERE. RAVASTE-FHLAERTT —F K.

'H NMR (CDCL,): & 7.44 (d, 2H), 6.83

(d, 2H), 3.86 (m, 2H), 2.86 (dt, 2H), 2.32-2.38 (m. 1H), 2.28 (s, 6H), 1.92 m(m, 2H), 1.54 (dq, 2H). MS (ED)
m/z 229 (M+H)+. '

A F A 114b
4- (4B I kw1 - ) -F R, RRFeb X e [14a AL KRAE
5 EATME, RARLAPE A NLOAc AR B R VL k.

"H NMR (CDCL,): § 7.45(d, 2H), 6.84 (d, 2H), 3.80 (d, 3H), 2.92 (m, 2H), 1.92(d, 2H), 1.28-1.46 (m. 2H).

MS (& -FHE) m/z 202 (M+H)'.

BH LAl 114c

4-[1- (- =V &AL k-8R Rk -1-K]-F . RAFLF K8
Bl 114a L MAKME G FEHE, REXLFEMA NN-ZFEZ R
WA RMER T i,

"H NMR (CDC,): d 7.45 (d, 2H). 6.84 (d. 2H), 3.27 (m, 11D, 2.94 (. 2H),
2.73 (m, 2H),2.39 (1. 2H), 2.21 (5, 6H), 1.94 (dd, 2H), 1.62 (brs, 2H), 1.43 (g, 2H).

MS (B-F*RE) m/z 273 (M+H)".

A E T A 114d
4-(1-F vk —4- KAL) -EFTETE. AR E LEH 114a 1k
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MAKXMEA AT H8 &, RALPEAVEEA4- (ko ~4- L EH 1)
FEPEBEYE (£ 5y 123) A RY.
'H NMR (CDClY: d 8.01 (d, 2H), 6.91 (d, 2H), 4.80 (s, 1H), 3.89 (s, 3H), 3.35
(brd, 2H), 3.13 (q, 2H), 2.80 (d, 3H), 2.65 (, 2H), 2.18 (d, 2H).

MS (ZF"%%E) w/z 250 (M+H)'.

BH T 115
4- (- [RTEFELEA] % -1-H2) - KT8

1 4- (-8 vk -1-5) KX VB (242mg, 1.1 mmol, £H 534
113b) % 42 5ml —RAWHRMGEZR AN 300ng =LA 305mg (1.4
mmol) Boc,0. FRBEHFFRAY 16 DB, REEHN, RE5HiHT
&5 F, vh DCM/MeOH (10%) %, 1§ 214ng 47284049,

'H NMR (CD,0D): § 7.85 (d, 2H), 6.94 (d, 2H),

3.85 (m, 2H), 3.65 (m, 1H), 2.93 (m, 2H), 1.91 (m, 2H), 1.49 (s, 9H), 1.32-1.40 (m, 2H). MS (ED) m/z 320
(M+).

HH T 116
4~ (A-FA kR -1-3K) —F B
Mz THE @mL) b6 4-(,4-—8 -8R - [4,5 1 %-8-
J&)=F A (460mg, 1.88 mmol, H & g4 117) ¥ imA 10% H.SO,
(4nl), FTREHR LB 24 DB, TLC (40% EtOAc/ TiR) B 7B A
Ve REMIR, MEEAMBERE Y. mARHEHEREY, AZA/F
Bo(Bx) $8, Bl JALifofe RiEEREE, SRBMATESEEE. &
Koo FERR (20-40% EtOAc/ Tdt) ZAT =4, Mix 444 (315mg,
84%) .

-

'HNMR (CDCL,): 3 7.52 (d, 2H), 6.88 (d, 2H), 3.72 (t, 4H), 2.57 (t, 4H).

MS (B -T"%%) n/z 200 (M+H)'.
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KE FA 117
4-(1, 4- =R 5 -8-F 53 [4, 5] %-8-3) —F W

& 4-5F (2. 49g, 20.57 mmol (14. 73g, 103 mmol) 1, 4-
R A -8R e [4, 5] KK F K.CO, (4. 14g, 30 mmol) f£ ==& % (40mL)
oy iRAd 65 et R R B4, R K EMN. A EN (10-30% Et0Ac/
CR)FR I ERAATS |, 4- =8 F-8-F 34, 5] 2% (3. 9g,
79%) .

'H NMR (CDCL,):  7.47 (d, 2H), 6.86 (d, 2H), 3.98 (s, 4H), 3.48 (1, 4H), 1.78 (1, 4H).
MS (B F"X%) m/z 245 (M+H)".

HH e 118
4- (1-a Ao -4- R AR - KT ik

¥ 246mg (imol) 4- (1-AAL-wbrE—4-F FIH) - KPR FTE ( AF
S 119) % T 6ml &, A 4nl INNaOH, &% 3 W, R4
AR B A, ERA I ZH & HPLC ik,

'HNMR (CDCL,): d 8.51 (d, 1HY; 7.86 (d, 2H); 7.33 (d, ZH); 6.80 (d, 2H).

MS (& -F R E) n/z 232 (M+H)'.

& akd 119
4- (1-FAb—tog 4R 5K) - X P 8 7 &

 304mg (2 mol) 4-HFA X VPR VTES. 280mg (2 mmol) 4-#flk
L B (2 mol) A= 420mg (3mol) B & 477 T 5ml K7k DMF, 110TC
WA 2 hutb. BAyEansmEAEid, v EtOAe Gx) R, &
Kk, BB TERIFAL, A5 246ug 48004,
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'HNMR (CDCL): d
8.18 (d, 2H); 8.10 (d, 2H); 7.89 (d, 1H); 7.12 (d, 1H); 6.93 (d, IH); 6.88 (d, 1H); 3.92 (s, 3H). MS (E1) m/z
245 (M+H)+.

HE g 120
4-[4- Q- FR&AE-CA-RTRAE L -ZL) K= -1-KX]-XF&

¥ 140mg (0. 48 mmol) 4-[4-(Q-=F R/ E-TH-FHL) k-1
K-k wwa (AFE#EM 113¢) %F 8nl THF, A 655mg (3 mol)
Boc,0, ¥tk 3 X. MARHHERAS, EE M DOM I (3x); 44
ey AR A K 2k, RGBT REE IR AL, TR B k4 A DCW/
LEEZRA, TEAEF 1ldng (61%) 47840445 .

"H NMR (CDC,): d 7.84 (m, 2H), 6.79 (d, 1H). 3.95 (m, H},

3.70 (m, 4H), 3.18(m, 2H), 2.84 (s, 3H), 2.79 (s, 3H), 2.70 (¢, 1H), 1.88 (m, 2H), 1.76 (m, 2H), 1.57 (5, 3H).
1.44 (s, 6H).

MS (&-Fwr &) m/z 392 (M+H)".

BE Giap) 121
4= (4-F f Ik -okvg - 1-J0) - X F #&

¥ 170mg (0. 77 mmol) 4-(4-F K vk -1-FL)-XWE (LH 5
%] 113d) % T 3ml THF 5 3ml DMSO A3, AeA 120mg (1.1 % ¥) ¥
A #Fe 68mg (1.69 mmol) NaH, FimH 16 nf. BoHWENEK
A, A DCM (3x) IR, KgAK M HCL &1L E pl 1, A DCM (3x)
W, HARFEGIHFGANIERS ., ABATIE. TEIFAL. TLC
(DCM/MeOIl 10%) 5 =4 R &% K (Rf ~ 0.5) L5 ¥ 5 4 (Rf ~ 0. 6) 48R4
Vo, Bt EENR &5 B XA, WL DCM/MeOH (0-10%) 4 & 3h A1,
ff 60mg Ar AL A4,

'H NMR (CDCI,): d 7.95 (d, 2H), 6.87 (d, 2H), 3.68 (m,

2H), 3.63 (m, VH), 3.38 (s, 3H), 3.14 (m, 2H), 1.98(m, 2H), 1.68 (m, 2H).

MS (& F*t%) m/z 236 (M+H)'.
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HE g 122
4- (- -kee-1-38) - F I

240mg (1.2 mmol) 4- (4A-A K- -1-3K)—FH( LH £#&4] 116)
AT 5ml PEL. M 23mg (0.6 mmol) NaBH,, F&EBH 3 IE. A
BB K IG KL P, KGR 20ml A&, A DOM (3x) I, HBMH
T8, AL, MmiFH 230mg (95%Ik ) fx L4497,

'H NMR (CDCl,): d 7.47 (d, 2H), 6.85 (d, 2H), 3.93 (bs, H), 3.70 (m, 2H),
3.11 (m, 2H), 1.95 (m, 2H), 1.62 (m, 2H).

MS (B-F"/E) n/z 202 (M+H)'.

£H Gk 123
4- (e —4- IR ) - KA TE T &

% 266mg (0.79 mmol) 4— (N-BOC-vk7t—4-3-8 &)X FE: V&
(B H ) 124) 7% T 4ml DCM, AeA 4ml TFA, ERIEH 1 DB, %
KRbeMmET, #tmidt & HPLC 4, ¥AK/TA5/0.1% TFA A%
A, MTIFE 21Tng #4546 TFA .

'HNMR (CD,0D): d 7.97 (d, 2H), 7.06 (d, 2H), 4.78-4.85 (m, 1H), 3.86 (s, 3H), 3.19-3.44 (m. 41}, 2.14-
2.23 (m, 2H), 2.00-2.08 (m, 2H).

MS (EF*%%E) m/z 236 (M+H)'.

A gk 124
41— (N-BOC-ok "% —4- k- L) - X W B T &

0CF, ¥ 656mg (2.5 mmol) =X MA 304mg (2 mmol) 4-FK
FYEFEZE T 3wl &K THF, 5 24 AH A 402ng (2 mmol)
N-Boc—4-"%%¢ AL 418mg (2.4 mmol) B R _F B —LEELA 4ml LK
THF f &5, OCHIFRAW 2 b, REREZEFTE, FEIF 3 X.
ReWitid g &5 5, vLOE/EtOAc (5-20%) 45 E 2R 5L, M @ iF
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266mg (40%HF) AR &,

'HNMR (CDC,): 7.96 (d, 2H),
6.90 (d, 2H), 4.52-4.56 (m, 1 H), 3.87 (s, 3H), 3.65-3.72 (m, 2H), 3.31-3.39 (m, 2H), 1.83-1.97 (m, 2H), 1.70-
1.82 (m, 2H), 1.45 (s, 9H). MS (EI) m/z 184.

BE G 125
1- (4~ LR R A —vkvw —1- ) -N-[2- B- R A -1H-9 = -5- ) -2 3K ] -
Y B R

# 40mg (0.09 mmol) 4-(4-& Ak -1-3) -N-[2- (3-fRHk-1H-
k- 5-3) - L] -FE VBB (5% %3446 laav) &5 T 2nl o, A
- 22mg (0. 22 mmol) Z &, FRmEEH 16 P, AEXRFEBEHET. MS
(CT) 430 (M+H)".

RFE G B 126
4- (1~ BBt vk st —4-3L) — % F 8 F B

¥ 87mg (0.40 mmol) 4- (R —4-RK) X VB FE (AX Lk
127) AT 3ml DCM, A% 0C, HA 55mg (0.48 mmol) V& &k &,
B 1. RASEAKY, A DCM(3x) R, BE AAHE R
BT, WS AK. B A A 635 440, WL S50 /Et0Ac
ARHA, Kmffs 8lng (61%K F)ixME .

"H NMR (CDCly) : 57.98 (d, 2H), 7.26 (d, 211), 3.93 (m, 2H), 3.90 (s, 3H), 2.81 (5, 3H). 2.63-
2.78 (m, 3H), 1.76-1.96 (m, 4H).

MS (& F"%E) m/z 298 (M+H)".

B e 127
4- (kv ~4-4) K P BR W B

¥ 160mg (0. 78 mmol) 4- (k% —4-3) X T & ( £ H 9:54]) 109)
T 2ml MeOH, #AwA 0.5 nl RFE, @DERLSW 2 M., A¥E,
MK FEFE, A K KOHAY pH £ 12, £/ M DCM (3x) IR, A 4Rid
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i 4] & HPLC #64%, ¥4 10-100%7K/Z B/0. 1% TFA #5 )L 260K, 1% 87mg
AL AW, MS (BFRE) w/z 220 (M+H)'.

AXLFAESTFRECNHHNBEALKR XA ALEE Xa BT, @WF
RBE LG GEEA RS RREE, KAatfis Xa B8 E
W b Bp R B A4 Xa BT, Va BT, £54806) 76 Xa BT/ 24
#H., AL AP MNEHZRAEERL B mE LAY Xa BT HH
#, Bk Xa Bl Fegdpd Rk T B ThaEnss 111, @Ed o )R,
HGHREE, SRR ESEMLCH F I EEER AL RS Wi
WA R Xa BT, Mk Xa B35 558 08 RU R 286
2 e

YA ST RN T 97 Ao TR By & Fr bk A By Bk e B R G009 Sndd g K.
LR ARGy, FF B aRk, KERIMN LT ZEH
HARA K. L5 Xt e G e Ab M B AR K60 AR T 48 A M S AR
E(AMI) . REBEHS KM, X 5ERETRERXZETEDIK
S E R R PTCA A AW SR FHA. FaEEXE TR, 1
BfoVE B AT A AR R 9F B B Bk F 95 45 M (CABG) . REHESLBEST & 5. T
B A% T PTCA o CABG Z 56 e B HHE I ( HEF ), SFAET
Y K i A BT BB IR, HHRKELERLERET, A
PE o A8 G B TR T B B Ao B SN - R 25 6 6 A AR AR R FE AR (IR
Hhk e Tk, DVT). DVT #—F B L B S M atib X, £ 5.
CRHPE o N B A 5 (DIC) R & THe AL, R maphffimi
R 6 e RS, XA AR SR 69 AT AR T e B T 09 SR 0N L BN
G MM FHE—EBTLRAGEARIKE 25T H AR LG
M Bk, LRiE g O — 2 (R R A) SEAT S B 3% 57 61 T Bk l6 R
o, KB EZBFEGARRB T S FRALETELMERBEHEREG
YRR EE S T oG b,

Xa W78 M TR TRBFHRI, ETURTRAXBGLE
BB A AL PRBEAMGERK., P, LEFARE, KIE
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St BB AT 0 R B B % RO A A A A B ALY S AR
Bl AR e, Rames B4R, $4mieemisgi, e
§ BRI Ko F AR R R 6 o T 3 A1, B AL PDGF Aw DNA & B
MR, T AN, & FRBHAAFTREIRARRKXELE
M fo PR R K R A st T3 A, 2 Xa BT e Al AR A &b
A Bk o B T 5T B ARGE B e B st B AT R R MG AT A AR

P, KAWL THH Xa BF5%, Laled Xa BT#H4H
ARTHEXTAAEGHEALS Xa BTG S ARG —F 4548
B R ATk, LOEE Xa BT HAZESHX I A
5 4 Xa BT 69 8 06 3 A

AZXPGE—FTHERREEFTEAXDHEATL Y Xa AT
FIF W E A oG (Plhe LR IRIE) GARSI WIS F %, €6
%fﬁg%&ﬂHUWW%MﬁUﬁ%A%%ﬁA%ma?$% H
Ky R AZH Xa BT rERFAMEL T ARG RABPALL
e,

ﬁﬁ%kb#ﬁﬁ BAGEEEN, ZH5BHAFNESHE
5T 25 1 AR R 6 A A L ALSd.

AE G238, ii%%ﬂ% — Tl M. k. AT L
N, . 25, BEBEA. ABXoRkEES Y,

AERFHTARAAFRAIRETERLHAOHBINALE. AEXH
AR GmeY, XAHWMEHEAEY - FHESHATALRE
KM REA Y, XM EMTHERETAFTERN X EHER
Bl il B B A A . B AA R ARERFEN. REANAREIHLER
WEA, WESPHT A R AL LR BEAM. B, KREREREFR.
ST, RERXEPR MO AL, WBATHR «TTf"Iﬂ%'I?"] Pk
MEH TSR —F R S Ak B #ekAl. HARHM. FEMNFPFEE MG
W .

Bl A AR TR R ERTBA T ELS B TIRESHOE
FRHERALFR R, ARG A X UAR NS TR T EEFTHR LM,
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Blde, BMIGH (il WHEHA. BRS. B8R _6) A (it
B, EBRPELEI SR ERAMN (B REE., T REARBRA
ABREL)BRATHTHERAMN. ATHERE, EHEALEFZS T
TR B, SERAEFRY, CNTERASANLCAXA TEF
Gk, BT AHEE N e EE, G, RL 8. ATE., Hib
Fo 8 AF X AR,

TR, MARY FhaM s (FleZ kb, 4
ARAAL ) PHEILE. BFRERER, AK-ANEERLEKER
TENER, TEHANE BB CEARTHEALG LR KER.
AZP B ERFMNERATMARKTERS S, Kk (&
AIERLE P EBAR T ARGER) TARATHKRLY, FH2EE
LI HTEMNG pH, MG ZFHHHEXAMMNELZEF NIRRT
CAFSERE, FRAd i, FRERIHTESCMNITKEA.

f$i%%A%%L£ﬁA%TML¢ TR R &, Bl e,
TAFAZ PGB ETREFEETFAXREFRREERLETANA
W E B BARY, RETUAF LR IBKEETHEAFNMGE L E
40 N ol

A% HA AN O Oy kich R ins, L4
THES-HX LA,

AERALSYTERRSGESHETEY, It g %25
B SEAMEAEGH. BR, TRAERYLGRA—WHALH 5 A F4H
X, FTRMERNEBEWRT, FARETHEALAFTZE 2%
BEAEFTHENRAAREFZGRERK. SRATE, BRALLHGHF
M AERAETAARELRLY 0.01-K% 100ng, £ X% 0.01— X%
10ng, ML HEaMN TR TAFZXEFTELEAELRY 0.01-K %
100mg, , & 0.1-70wg, FAKE 0.5-10mg, JfH AL 2565 — & A
AR TAKREKRL 0.01- K% 50ng, 4% 0.01-10mg. fEFH#F
BT, MNERECETEOR LT LF8, KT, 2EKS
PR CRBEOED FREAEGHETRE.

&
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ATHRIEMERARER, TUHERELFHTRLEH ALY 9.
— o F T RAN R FREAAMN EH LR E RN I T LK R £ 85
E L ERAMNT. adTRAeES, REBES-AAESHEART L,

TRELAER 1475k MET. —&kdt FRFHTAEX ok
Bt 1 -4k 2 THRECEFRAIZHFRAR ST —AXAAF TR AL
6.

X (D) AT mam, XREL5ELETHAN. S REEY A,
HAE (direct) B B A, REHN. Ko DRI ELFMNIEKSEH.
ATEETRTHRBEAEXTG LB RGA TSR, £TWHEME

ZW. X Pz Ealg AR ERFIFALREL. TAEX (D)
WML RGN EG R EH% A KREN e Xa B-F 05
A, Viia W-FWHH, XA E; SRELEE, R DEHNH
Pk, b KA, AEEAERG A (M R
Y, KL R XI6HE Novastan®) ) ; HFHEGRTHEBIA; 4
F/H %4 (fibrates); REHHN CEAMN) B R A AR REES, W
J4E ¥ (anistreplase) (Eminase®), AR 488 XEiNG
4,

AR E S REARS R R 4B 3 Hedn 1 A TR A L
Al XESERY A CEERR TR ES A, B4 7l F Na/H
R¥edpH . M A 646 Spada FA LB F A 5,364,862 AR
Spada ¥ {£ £ B £ 4] 5,736,554 T AFEH, XHEIKAEE
HIFNFIHAE, BFEshfeg£H4 AMP 579 (Rhone-Poulenc
Rorer). Na/H & 349 4] 5l 64 G‘;—fﬁlﬂa Cariporide (HOE 642).

AL E REN 2/ i g5 H. XEH
&, 46 4 %/\(Coumadln@))ﬁbﬂf’%

A A KE Gl bmA /A odddpd BB E
., REXFEKG s Emivi e oA, TESGHNOESR
A S i dE § £ 3 X 25 (NSAIDS), @ TH M AR THEAGH
WrEE Ak, A&F. R4 A&, XM, PRE. . WL
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K. Feb® . Fo X EHE (Feldane®). R € 76535l &
HREEFE (Ticlid), fibb-2-4k4E R fo de e Bo-A2-6 % B dy
AL, AR EAI TR ERATE.

AXHAWMEE AR HN"(FF Ila BTH4AM) £
RE2RBRET s aidrii. Sd B R 08, RS H Y
BB ORILMBBRE S E G, FREBGHE XIlla B-F. HiE o i
BAG R S BEB| S B BB p A £ % 695t By, XK B A7 @46
HABRST A WAL, KEEHH X IEH Novastan®), 5 &4EE M
HTHMERTE. MHERABTED MK L OIEMBRNG N-LEits
RETAEY, B AR, BRR. WAR. SHABRELAAE 67 HK
BEMY C-shoa-RIAMEBESTAEY. AIAHKE KEL "0l
KEEFWELRFT AR EMY, EXILEMEHREREE, o A&
AR A

AL A6EE GEHMN(REERRRGERN) 723 REH
et Al XRESHNOEARAEBREEFY, MEAENH
(Eminase®), MBI 4ENE, oMU THREXTY. ap
475 e JR L 7 4 (LPA) T A Genentech Inc. (South San Francisco,
Calif.) W3fF. RAXPAGRE REG " LHAP LR EEE, &
H AR I ARV R R

AU AL ENGHBEZTERI DL OBALAGZIREFTY
6 dn A R JF A AE. Xa BT#HHARRTRTEA B REKRES
HRBELIT, MBETHTERITHZREGEE, R THIERE
GARERGLEEECKEXEAAMHLORE, Bk, TLH4E
7 Xa W T EFHH AN pB 20 RXEWELSA Xa BF R AL T 5 5
o 3 B8 S G AEAT A I ALK & 1L ) it 4 Ak

A KA A4 5T vh 5 AR AT 3 & o R 25 3 e ) AR 3 A AR
SR, HA LG T RE. IR K & R W AR A 25 A F
AR, — Tl T 5 KA RS BRASL BT & koG L6
QA& T oA e o4h: B, ACE R A, SAAR KM fo-T
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LTI —"ltb'fﬁlf'iiﬁﬂiﬂﬂ{b/'\%ké\%? 7 & B2 ) KR K T &,
Ji T kA6 25 M 5 L3 S 4 2 HMGCoA 3 R Es ¥ ) M 65 1L 6-4h,
fibrate £44%.
FEMM, KA OERKEBPLEDE —FZFANENLEN
F 694864,
Wy Lk FTLMAMEREEREGZESAFLCHAIHNH
PRAEPEA X 60iK5E, AL MEE NG AR R EGHREE,

il a4 A s A B B BB 50% & % & IR A AR (IC50),
M ARKE S HIEA Xa BT, &by, REGE., A8-HEER
BES (t-PA) . R R R BEY (u-PA) . HFEBFENLEESC
T 4 0 6 fE

A BRI 96- L MEB IR T TERTIAT, BBEREN
InM. Xa B FAest ek idddda B sz, HALCH
R EH AL ARG ZGRREN IR, FARLXNLEHEH
£ DMSO 7, MEMZ G RMHFIFAE 1. 25%DMSO RAHLRET
ME, EHFGNSH B EREF RFBGESILA, T4 5-30 %
. WM ARBEFHBEL L, FMA Vmax &£ @ TR B
(Molecular Devices) f£ 405nm &b % 4 15 3 Bk — x4 2 b K R i 4 7K FE 7
AWM EL S oAb, ERXRBEEET, ERARE PAEMAIKT 10% 6K
M. TR 6 A s ik S SEAE s RGE T AR Y 50 % B g A ) 5 64
 (IC50). ARG HIE Cheng Prusoff # 42 (IC50=Ki [1+[S]/Km]) 3t
FARA ki (BEAFZ S F).

AR RSN BRI AR K AL S A R AR R R P ey
. FERHRRLGARGEARLHNART OB MNE, TR
T Xa BT 8 RAbL /A, RBEF B o RSP b iFdagk > A5 M
Ay Ao g AT R A A KB S B R a4, mXBAR
RErFzmTFRaEr s AN FTARe WA EERE RS
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A H R P (ex vivo) R, B, I ERRBAA N LA A RE S
EH R R A&

KT A R 6 5 FE X 5

AE MLA Electra 800 AL E E— X #4r R T E AL L SR AT SR o B JR L
Freg st utm. o 100pl AFAEE ALK IEF A R4S R (George King
Biomedical) m #] 4 A& 100ul KX P EWE Tris/NaCl & # &
(pH7.5) &, FETHAERN. BHEK 3 285, LEAFHMA
100ul %4t cephaloplastin ##| (Actin, Dade), #HF A 100ul
0.035MCaCl, BH B ERA L, My EEMNERIRGTY R, AFHE
M F. AP HRE A —BFAARALANGHHELEAHEALTRA
oA 3 3 S 64 xR O6YG S AR B M U ] AT SRR .

AE PR ARRELZ L TARNER LS HAG LR
T A TG R 6 S A IR SR, AR B AR A AR TG R 8 BB R e
Bh Bk dr A TG 8 KR BEAL 50 W) 3 s AL A4 4 B A F PR fn A T R Fe Bl
ik S A T 1k, 6 2R F) S A BE AL S04 o 3 ot AR T R B TE bR

Je A Bk oA 29 R AL 69 1R AR 36

B — T LR LA GHER ORI T R GEE, L
% CHKIE 52 JF 3 Q36 AT 7 42 A 6 & AT 40 5 2 B SOk (JR A Ak A2 T 1R,
83K, FRBT 42 W8 E A B W (TEPT 1-161) 69 & 84k 0 e fn b
WRER - B H T LSRR, J. Holst, B. Lindblad, D.
Bergqvist, 0. Nordfang, P.B. Ostergaard, J.G.L. Petersen, G.
Nielsen #2 U. Hedner. Thrombosis and Haemostasis, 71, 214-219
(1994) . {0 3% BEA & B 692 3R AL 64 By ab 37 4 ALk M /= £ g 3
Bk o A (3% M) 76 2%, vA B3 Fp Bkof By 30 FRLAR 6 e

A 35mg/kg AIEFA A Smg/kg PR E%R A oL/ kg 4hFF (i.m. ) A
BARE 1. 5-2kg SEMER MG Z & &, WEFIHA A F A R
2 (VA K% 0. 5uL/hr 8938 R 2 S/ W A% 17/2. dmg/kg/hr),
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%%%ﬁ%%oﬁé%ﬁAtﬁ@%m%iﬁ%mE%&%ﬁﬁ,ﬂ
Al GAYMAR T-PUMP 4 #1kigh 39C. 48 ASMRFAHMFLEEY
—3cm MFRIERA LS L. BEEFHALE ﬁ%n1uif%ﬂﬁ
HhoP AR A LA LA ARKE. AEAYG o EH S B H
lom #hk K B, ARSMTEHMA 186 4k 88k &AM RE,
BHREZHRABR—ARER T PHPARGEIR, EAREKRT
Wit AEFREKZRIEAK2-3Kk, LER0.50L 0.5% BRLH
BEW-1) o BN KL 04, -1 ARENBEGA L mles L3l o
KN, BmBRETIAHARRGhBHBREG. 5 285, AHA

Bk V-1, BAREABRARERSBFRE2-3 K. REREL
A, R RZEAERY. BREVRFEK IO SHE, £
EHETHWMETHK BMNA(ARELAREIATEMNE). KiE
BIENFEAOHRAE, REBRGBELEFHREGEE). EAXE
W3t R A E ST TR IEL L. FINEF I 30 54U F
B RBAEMNGREAERDAT. EAV- 1 B4 TN, 25 15 44,
FEBRTBRA A ERRGN EREL S, F3 =4 F b AR
ofe 4% (% 3mL): *Aﬁﬁﬁ%&mWIZmﬁﬁ# FAAB R
THE 30 4 e el FEAARBLE LG L. KBRS
EREAN LA BRAFGHAL, AREXALSHARG D7 s
Be T Famr A,

KA Bk o 4 95 s AR A 6 4K 1 IX S

Xa B4 0l 50 23 o oJs A5 AR5 Bk o Ao T AR 05 40 BERL A ST 24 A
20 KRR H B Bk FeCl,-# ¥ fudb T AR 3R 40 (55 1 8] I 4k AR ML, fr
o A AR A B A B Bk e A Bk e B R 6 R AR W 8 4R 51 i
W.A. Schumacher, C.L. Heran, T.E. Steinbacher, S. Youssef #=

M. L. Ogletree, Journal of Cardiovascular Pharmacology, 22,
526-533 (199); RALEFE T KRR LAHABEA, K. D. Kurtz,
B.W. Main, #= G.E. Sandusky. Thrombosis Research, 60, 269-280
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(1990) ; X S Bk e T MALA + 3 o B3 #1468, R. J. Broersma,
L. W. Kutcher # E.F. Heminger. Thrombosis Reserach 64, 405-412
(1991). XABA F 2 A Tieh GERN £ i A5 5 By 5 7 A A 6
Z-#p 25 7] 64 Fo Ao TG R AR A

J % Cb -4 (50mg/kg i.p. ) AREFARE 375 - 450g & Sprague
Dawley K ®.. —EX B THELHRELT, WARFE O EELH
FR, #EsERERE, RBEHAEMFEK [T(lead I1). £HEH
BAe Fh Bk o S 4N PE-50 ¥ M ET A TLH AL NS B FH 3 o
HitRahk, ZHFEAFEDIT, FEHAF, HAPE-240 ¥4
WEURBRALEFH. 2 ELARDRIGFELEFTRAEHK 40 LK
VAFZAEAL B Z, EhFhesEsEiiEst (0.95-1 mm #H) AL
MEfF, EAFETH., BARBAE 4x4m HBELFELESHAEY
WLE ERE. AL AEMNEE, ¥ 2x5 no HLAE 35%FeCl, 18
Fo b B EL B THEA T HAETRR 10 24, REH L. FeCl ¥ # 3]
FHIR T ELEFSTEAFHRERE DR ARGITAENL. E&m Fell,
RAGEN G, B 60 2B aE, FkaRf S FGERN. £
e E R A GESUA R R R RIE) Z 6 R R B A AR E K E 60
G4, HEAUY R RGR S ey Sk, o, Bdki, MEPAR
T, WRAHR GG L.

& T ADE, RABRaH BL. MAFHRETIRTE,
HEHATHBEARSAGREE, AR HFEYMA 0.50L 0.9% HikH+
HFE. £ PeCl, W 5 248K (. v.)) BB RARLEY. LXK
76 FeCl, X5 3 3 bk ofe 3% 3 38 3] K v 2 10) 69 BF 1), 4F 24 1) 6- 1 Jq) (TTO) ,
T 60 24N R M A6, 3 TTO 324 60 24 6941, & FeCl,
Jo 5 4o4F, U Sy fadE (B2). FeCl, B 5% 10 945, Mai E#Hk
BB RE ARXEHADHOERL. AR LZEI, RRF=
W s (B3), M dhadetAhE., E45 A 65 B o <87 My sk A AT
Btk o B A) 6 B L ad AT e AR AL B IR 5k e B B S T 1)
(APTT) L& o g R uia] PT) M A HEE S HH. AXEHALT TR
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A K RAEaY. MRMFERRAIHZLRL, AHBLES
A 18 MA&T @1 24T Gml/kg AR L35, B4/ 15 94, il
IR I LR R, REHR R 5 kAT R

AERETARMECERKY HALUHARIRALRE RGOS T TR
A R4,

3%
sk
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