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7) ABSTRACT

This invention provides compounds of Formula I having the
structure

I

AL A+

wherein,
@7 |

U, V, W, X, and Y are as defined hereinbefore,

or a pharmaceutically acceptable salt thereof, which are
useful in treating or inhibiting metabolic disorders related to
insulin resistance or hyperglycemia (typically associated
with obesity or glucose intolerance), atherosclerosis, gas-
trointestinal disorders, neurogenetic inflammation, glau-
coma, ocular hypertension and frequent urination; and are
particularly useful in the treatment or inhibition of type II
diabetes.
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HETEROCYCLIC BETA-3 ADRENERGIC
RECEPTOR AGONISTS

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 60/218,628, filed Jul. 17, 2000.

BACKGROUND OF THE INVENTION

[0002] This invention relates to 4-substituted piperidine
[s-adrenergic receptor agonists useful for the treatment of
metabolic disorders related to insulin resistance or hyperg-
lycemia (typically associated with obesity or glucose intol-
erance), atherosclerosis, gastrointestinal disorders, neuroge-
netic inflammation, glaucoma, ocular hypertension, and
frequent urination; and are particularly useful in the treat-
ment or inhibition of type II diabetes.

[0003] The subdivision of § adrenergic receptors (B-AR)
into f3;- and f,-AR has led to the development of f3;- and {3,-
antagonists and/or agonists which have been useful for the
treatment of cardiovascular disease and asthma. The recent
discovery of “atypical” receptors, later called $5-AR, has led
to the development of $5-AR agnoists which may be poten-
tially useful as antiobesity and antidiabetic agents. For
recent reviews on f$5-AR agnoists , see: 1. A. D. Strosberg,
Annu. Rev. Pharmacol. Toxicol. 1997, 37, 421; 2. A. E.
Weber, Ann. Rep. Med. Chem. 1998, 33, 193; 3. C. P. Kordik
and A. B. Reitz, J. Med. Chem. 1999, 42, 181; 4. C. Weyer,
J. F. Gautier and E. Danforth, Diabetes and Metabolism,
1999, 25, 11.

[0004] One essential requirement for the development of
P5-AR agonist is selectivity. Any substantial f3,- or p,-ago-
nism would likely cause increased heart rate or muscle
tremor, respectively, both are unacceptable side effects in a
drug. Early developments in the f3;-agonist field are
described in European patent 427480, U.S. Pat. Nos. 4,396,
627, 4,478,849, 4,999,377, 5,153,210. Although the early
developments purport to claim compounds with greater
Ps-AR selectivity over the f3,- and ,-AR, however, clinical
trials in humans with those early developed [3;-agonists
have, so far, not been successful.

[0005] More recently, potent and selective human 5 ago-
nists have been described in several patents and published
applications: WO 98/32753, WO 97/46556, WO 97/37646,
WO 97/15549, WO 97/25311, WO 96/16938, WO
95/29159, European Patents 659737, 801060, 714883,
764640, 827746, and U.S. Pat. Nos. 5,561,142, 5,705,515,
5,436,257, and 5,578,620. These compounds were evaluated
in Chinese hamster ovary (CHO) cells test procedures which
predicts the effects that can be expected in humans. These
assays utilize cloned human 3 receptors, expressed in CHO
cells (see refs. Granneman et al., Mol Pharmacol., 1992, 42,
964; Emorine et al., Science, 1989, 245, 1118, Liggett Mol.
Pharmacol.,, 1992, 42, 634).

[0006] p;-Adrenergic agonists also are useful in control-
ling the frequent urge of urination. It has been known that
relaxation of the bladder detrusor is under beta adrenergic
control (Li J H, Yasay G D and Kau S T. Beta-adrenoceptor
subtypes in the detrusor of guinea-pig urinary bladder.
Pharmacology 1992; 44: 13-18). Recently, a number of
laboratories have provided experimental evidence in a num-
ber of animal species including human (Yamazaki Y, Takeda
H, Akahane M, Igawa Y, et al. Species differences in the
distribution of the beta-adrenoceptor subtypes in bladder
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smooth muscle. Br. J. Pharmacol. 1998; 124: 593-599) that
activation of the f§; receptor subtype by norepinephrine is
responsible for relaxation of the urinary bladder. Urge
urinary incontinence is characterized by abnormal sponta-
neous bladder contractions that can be unrelated to bladder
urine volume. Urge urinary incontinence is often referred to
hyperactive or unstable bladder. Several etiologies exist and
fall into two major categories, myogenic and neurogenic.
The myogenic bladder is usually associated with detrusor
hypertrophy secondary to bladder outlet obstruction, or with
chronic urinary tract infection. Neurogenic bladders are
associated with an uninhibited micturition reflex. An upper
motor neuron disease is usually the underlying cause. In
either case, the disease is characterized my abnormal spon-
taneous contractions that result in an abnormal sense of
urinary urgency and involuntary urine loss. At present, the
most common therapy for hyperactive bladder includes the
use of antimuscarinic agents to block the action of the
excitatory neurotransmitter acetylcholine. While effective in
neurogenic bladders, their utility in myogenic bladders is
questionable. In addition, due to severe dry mouth side-
effects associated with antimuscarinic therapy, the patient
compliance with these agents is only approximately 30%.

[0007] In the bladder, B, adrenergic receptor agonists
activate adenylyl cyclase and generate cAMP through the
G-protein coupled 5 receptor. The resulting phosphoryla-
tion of phospholamban/calcium ATPase enhances uptake of
calcium into the sarcoplasmic reticulum. The decrease in
intracellular calcium inhibits bladder smooth muscle con-
tractility.

[0008] 1t is suggested therefore, that activation of the f35
adrenergic receptor in the urinary bladder will inhibit abnor-
mal spontaneous bladder contractions and be useful for the
treatment of bladder hyperactivity. Note, that unlike the
antimuscarinics, f§; adrenergic receptor agonists would be
expected to be active against both neurogenic and myogenic
etiologies.

[0009] Despite all these recent developments there is still
no single therapy available for the treatment of type II
diabetes (NIDDM), obesity, atherosclerosis, gastrointestinal
disorders, neurogenetic inflammation, frequent urination
and related diseases. A potent and selective 35 adrenergic
receptor agonist is therefore highly desirable for the poten-
tial treatment of such disease states.

DESCRIPTION OF THE INVENTION

[0010] This invention provides compounds of Formula I
having the structure

I

QLA A

wherein,

@,is
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[0011] is
[0012] (a) a 5-6 membered heterocyclic ring hav-
ing 1-4 heteroatoms selected from O, N, and S,
substituted with (RY),;
[0013] (b) a phenyl ring substituted with (R')_;
[0014] (c) a naphthyl ring substituted with (R"),;
or

[0015] (d) a phenyl fused heterocycle selected
from the group consisting of

D N
[ P _ |

(O™

Tz
Q
g
e
\

(O™

[0016] U is —OCH,— or a bond,

[0017] Vs O or a bond,

[0018] W is O, S(O),; NR?, or NCOR?;

[0019] X is SO,, CO, —(CH,),—, a bond, or Ar;

[0020] Y is —NR’R*, Het, Ar, alkyl of 1-8 carbon
atoms, or —O(CH,,),R>;

[0021] R'isalkyl of 1-8 carbon atoms, alkenyl of 2-7
carbon atoms, —OR®, halogen, cyano, trifluorom-
ethyl, —CO,R®, —CONR°R’, —NHCORS, or
NHSO,R?,

[0022] R?is hydrogen, alkyl of 1-8 carbon atoms, or
arylalkyl having 1-8 carbon atoms in the alkyl moi-
ety;

[0023] R?®and R* are each, independently, hydrogen,
alkyl of 1-8 carbon atoms, cycloalkyl of 3-8 carbon
atoms, arylalkyl having 1-8 carbon atoms in the alkyl
group, —(CH,),R%, —(CH,,),,COR®,
—(CH,),CR'R"(CH,)R®, or
—(CH,),CONR*R*?; or R® and R* may be taken
together together with the nitrogen to which they are
attached to form a 3-7 membered saturated hetero-
cycle, which may optionally contain 1-2 additional
heteroatoms selected from O and S, and said hetero-
cycle may optionally be substituted with R*%;

[0024] R°® is hydrogen; alkyl of 1-8 carbon atoms
optionally substituted by 1-3 substituents selected
from hydroxy, halogen, and aryl; cycloalkyl of 1-8
carbon atoms; Ar or Het;
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[0025] R°® R’,and R® are each, independently, hydro-
gen, or alkyl of 1-8 carbon atoms, or aryl of 6-10
carbon atoms;

[0026] R® is hydrogen; alkyl optionally substituted
with 1-3 substitutents selected from hydroxy, halo-
gen, and aryl; cycloalkyl of 3-8 carbon atoms; Ar, or
Het;

[0027] R and R are each, independently, hydro-
gen, alkyl, or aryl optionally substituted with alkyl of
1-8 carbon atoms or halogen; or R'® and R are
taken together to form a spiro fused cycloalkyl ring
of 3-8 carbon atoms;

[0028] R'? and R*® are each, independently, hydro-
gen, alkyl of 1-8 carbon atoms, aryl optionally
substituted with alkyl of 1-8 carbon atoms or halo-
gen; or R and R™ are taken together with the
nitrogen to which they are attached to form a 3-7
membered saturated heterocycle, which may option-
ally contain 1-2 additional heteroatoms selected
from O and S, and said heterocycle may optionally
be substituted with R**;

[0029] R is CO,R™ or aryl optionally substituted
with a 1-3 substituents selected from —OR'® and
cycloalkyloxy of 3-8 carbon atoms;

[0030] R* is alkyl of 1-8 carbon atoms or arylalkyl
having 1-8 carbon atoms in the alkyl moiety;

[0031] Ar is an aromatic ring system containing 1-2
carbocyclic aromatic rings having 6-10 carbon atoms
optionally mono-, di-, or tri-substituted with R*®;

[0032] Het is (a) a 5-6 membered heterocyclic ring
having 1-4 heteroatoms selected from O, S, and N
which may be optionally mono- or di-substituted
with R*®; or (b) a heterocyclic ring system optionally
mono- or di-substituted by R'® containing a 5-6
membered heterocyclic ring fused to one or two
carbocyclic or heterocyclic rings such that the het-
erocyclic ring system contains 1-4 heteroatoms
selected from O, S, and N;

[0033] R® is aryl, halogen, alkyl of 1-8 carbon
atoms, —OR"’, cycloalkyl of 3-8 carbon atoms,
trifluoromethyl, cyano, —CO,R'’,—CONR''R*%,
—SO,NR'’R*®, —NR'?CONR'’R*#, —NR!'"R*%,
—NR'COR™, =~ —NO,, —O(CH,),CO,R",
—OCONR"R*, —O(CH,),OR"’, or a 5-6 mem-
bered heterocyclic ring containing 1-4 heteroatoms
selected from O, S, and N;

[0034] RY, R'® and R* are each, independently,
hydrogen, alkyl of 1-8 carbon atoms, arylalkyl hav-
ing 1-8 carbon atoms in the alkyl moiety, or aryl
optionally mono-, di-, or tri-substituted with halo-
gen, cyano, nitro, hydroxy, alkyl of 1-8 carbon
atoms, or alkoxy of 1-8 carbon atoms; or when R*”
and R'® are contained on a common nitrogen, R'”
and R'® may be taken together with the nitrogen to
which they are attached to form a 3-7 membered
saturated heterocycle, which may optionally contain
1-2 additional heteroatoms selected from O and S;

[0035] a=0-2;
[0036] b=1-6;
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[0037] d=0-3;
[0038] g=0-6;
[0039] h=0-6;
[0040] j=0-6;

[0041] k=0-6;
[0042] m=0-2;
[0043] p=1-6;
[0044] g=1-6;

[0045] or a pharmaceutically acceptable salt thereof,
which are selective agonists at human f§; adrenergic recep-
tors and are useful in treating or inhibiting metabolic dis-
orders related to insulin resistance or hyperglycemia (typi-
cally associated with obesity or glucose intolerance),
atherosclerosis, gastrointestinal disorders, neurogenetic
inflammation, glaucoma, ocular hypertension, and frequent
urination; and are particularly useful in the treatment or
inhibition of type II diabetes.

[0046] Pharmaceutically acceptable salts can be formed
from organic and inorganic acids, for example, acetic,
propionic, lactic, citric, tartaric, succinic, fumaric, maleic,
malonic, mandelic, malic, phthalic, hydrochloric, hydrobro-
mic, phosphoric, nitric, sulfuric, methanesulfonic, napthale-
nesulfonic, benzenesulfonic, toluenesulfonic, camphorsul-
fonic, and similarly known acceptable aids when a
compound of this invention contains a basic moiety. Salts
may also be formed from organic and inorganic bases, such
as alkali metal salts (for example, sodium, lithium, or
potassium) alkaline earth metal salts, ammonium salts, alky-
lammonium salts containing 1-6 carbon atoms or dialky-
lammonium salts containing 1-6 carbon atoms in each alkyl
group, and trialkylammonium salts containing 1-6 carbon
atoms in each alkyl group, when a compound of this
invention contains an acidic moiety.

[0047] The compounds of the instant invention all contain
at least one asymmetric center. Additional asymmetric cen-
ters may be present on the molecule depending upon the
nature of the various substituents on the molecule. Each such
asymmetric center will produce two optical isomers and all
such optical isomers, as separated, pure or partially purified
optical isomers or racemic mixtures thereof, are included
within the scope of the instant invention. Any enantiomer of
a compound of the general Formula I may be obtained by
stereospecific synthesis using optically pure starting mate-
rials of know configuration. In the case of the asymmetric
center represented by the asterisk in formula la, it has been
found that the compound in which the hydroxy substituent
is above the plane of the structure, is preferred over the
compound in which the hydroxy substituent is below the
plane of the structure.

Ia

§ |
Si N\/\VOWACN_X—Y
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[0048] Alkyl and alkenyl include both straight chain as
well as branched moieties. Halogen means bromine, chlo-
rine, fluorine, and iodine. Aryl includes monocyclic or
bicyclic aromatic carbocyclic groups such as phenyl and
naphthyl. Benzyl is the preferred arylalkyl moiety.

[0049] As used herein, a heterocyclic ring is a ring con-
fining 1-4 heteroatoms selected from N, O, and S, indicates
a heterocycle which may be saturated, unstaurated, or par-
tially unsaturated. Further definition may be derived from
the substituents of the heterocycle. The monocyclic, bicy-
clic, or tricyclic heterocycles described above are unsubsti-
tuted, or mono- or di-substituted on any available carbon or
nitrogen atoms. The heterocyclic ring may be attached
within structural Formula I by any carbon atom or heteroa-
tom. It is understood that the heterocyclic ring does not
contain heteroatoms in arrangements which would make
them inherently unstable. For example, the term heterocyclic
ring does not include ring systems containing O—O bonds
in the ring backbone. Preferred heterocycles include pyridyl,
pyrimidinyl, pyrrolyl, piperidyl, pyrrolidinyl, indazolyl,
morpholinyl, thienyl, furyl, imidazolyl, thiazolyl, thiadiaz-
olyl, quinolinyl, isoquinolinyl, tetrahydroquinolinyl, tet-
rahydroisoquinolinyl, indolyl, isoindolyl, benzothiadiazolyl,
benzodioxolyl, benzodioxanyl, benzoxazinyl, benzofuryl,
dihydrobenzofuryl, benzothienyl, benzothiazolyl, benzox-
azolyl, benzooxadiaxolyl, benzofurazanyl, furopyridine, and
thienopyridine.

[0050] Preferred compounds of Formula I are those in
which

@,

[0051] is

[0052] (a) a 5-6 membered heterocyclic ring hav-
ing 1-4 heteroatoms selected from O, N, and S,
substituted with (R"),;

[0053] (b) a phenyl ring substituted with (R"),;

[0054] (c) a phenyl fused heterocycle selected
from the group consisting of

R
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-continued

|
| S | S
AL (I
RHm

[0055] U is —OCH,— or a bond;

[0056] V is O or a bond,

[0057] W is O, S(0),; or NR?;

[0058] X is SO,, CO, —(CH,),—, a bond, or Ar;

[0059] Y is —NR’R*, Het, Ar, alkyl of 1-8 carbon
atoms, or —O(CH,),R;

[0060] R'is alkyl of 1-8 carbon atoms, alkenyl of 2-7
carbon atoms, aryl of 6-10 carbon atoms, —ORS,
cycloalkyl of 3-8 carbon atoms, halogen, cyano,
trifluoromethyl, —CO,R°, —CONR°R’, —NH-
COR®, NHSO,R®, —NR°CONR’R?®, —NR°R”, alk-
enyl of 2-7 carbon atoms, S(O),R°, NO,,
—O(CH,).CO,R®, —OCONR°R’, —O(CH,);OR®,
or a 5-6 membered heterocyclic ring containing 1 to
4 heteroatoms selected from O, S, and N;

[0061] R?is hydrogen, alkyl of 1-8 carbon atoms, or
arylalkyl having 1-8 carbon atoms in the alkyl moi-

ety;

[0062] R?and R* are each, independently, hydrogen,
alkyl of 1-8 carbon atoms, cycloalkyl of 3-8 carbon
atoms, arylalkyl having 1-8 carbon atoms in the alkyl
group, —(CHz)gRQ, —(CH,),COR?,
—(CH,),CR'R"(CH,)R®, or

—(CH,,),CONR**R*?; or R® and R* may be taken

together together with the nitrogen to which they are

attached to form a 3-7 membered saturated hetero-
cycle, which may optionally contain 1-2 additional
heteroatoms selected from O and S, and said hetero-

cycle may optionally be substituted with R'%;

[0063] R® is hydrogen; alkyl of 1-8 carbon atoms
optionally substituted by 1-3 substituents selected
from hydroxy, halogen, and aryl; cycloalkyl of 1-8
carbon atoms; Ar or Het;

[0064] R°® R’,and R® are each, independently, hydro-
gen, alkyl of 1-8 carbon atoms, aryl of 6-10 carbon
atoms, cycloalkyl of 3-8 carbon atoms, or arylalkyl
having 1-8 carbon atoms in the alkyl moiety;

[0065] R® is hydrogen; alkyl optionally substituted
with 1-3 substitutents selected from hydroxy, halo-
gen, and aryl; cycloalkyl of 3-8 carbon atoms; Ar, or
Het;

[0066] R and R are each, independently, hydro-
gen, alkyl, or aryl optionally substituted with alkyl of
1-8 carbon atoms or halogen; or R'° and R'* are
taken together to form a spiro fused cycloalkyl ring
of 3-8 carbon atoms;
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[0067] R'? and R*® are each, independently, hydro-
gen, alkyl of 1-8 carbon atoms, aryl optionally
substituted with alkyl of 1-8 carbon atoms or halo-
gen; or R** and R'® are taken together with the
nitrogen to which they are attached to form a 3-7
membered saturated heterocycle, which may option-
ally contain 1-2 additional heteroatoms selected
from O and S, and said heterocycle may optionally
be substituted with R**;

[0068] R is CO,R™ or aryl optionally substituted
with a 1-3 substituents selected from —OR'® and
cycloalkyloxy of 3-8 carbon atoms;

[0069] R™ is alkyl of 1-8 carbon atoms or arylalkyl
having 1-8 carbon atoms in the alkyl moiety;

[0070] Ar is an aromatic ring system containing 1-2
carbocyclic aromatic rings having 6-10 carbon atoms
optionally mono-, di-, or tri-substituted with R*®;

[0071] Het is (a) a 5-6 membered heterocyclic ring
having 1-4 heteroatoms selected from O, S, and N
which may be optionally mono- or di-substituted
with R*®; or (b) a heterocyclic ring system optionally
mono- or di-substituted by R'® containing a 5-6
membered heterocyclic ring fused to one or two
carbocyclic or heterocyclic rings such that the het-
erocyclic ring system contains 1-4 heteroatoms
selected from O, S, and N;

[0072] R® is aryl, halogen, alkyl of 1-8 carbon
atoms, —OR"’, cycloalkyl of 3-8 carbon atoms,
trifluoromethyl, cyano, —CO,R'’,—CONR''R*%,
—SO,NR'’R*®, —NR'’OR*®, —NR'?CONR'"R*%,
—NR'R'®, —NR'COR'®, —S(0),R'7, —NO,,
—O(CHz)pCOzR”, —OCONRYR*,
O(CH2)q0R17, or a 5-6 membered heterocyclic ring
containing 1-4 heteroatoms selected from O, S, and
N;

[0073] RY, R'®, and R*® are each, independently,
hydrogen, alkyl of 1-8 carbon atoms, arylalkyl hav-
ing 1-8 carbon atoms in the alkyl moiety, or aryl
optionally mono-, di-, or tri-substituted with halo-
gen, cyano, nitro, hydroxy, alkyl of 1-8 carbon
atoms, or alkoxy of 1-8 carbon atoms; or when R’
and R'® are contained on a common nitrogen, R'”
and R'® may be taken together with the nitrogen to
which they are attached to form a 3-7 membered
saturated heterocycle, which may optionally contain
1-2 additional heteroatoms selected from O and S;

[0074] a=0-2;
[0075] b=1-G;
[0076] d=0-3;
[0077] e=1-6;
[0078] f=1-6;
[0079] g=0-6;
[0080] h=0-6;
[0081] j=0-6;
[0082] k=0-6;

[0083] m=0-2;
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[0084] n=0-2;
[0085] p=1-6;
[0086] g=1-6;
[0087] or a pharmaceutically acceptable salt thereof.

[0088] Specifically preferred compounds of this invention
are:

[0089] a)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 4-fluoro-benzylamide;

0090] b) 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
ydroxy ydroxy
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid cyclohexylamide;

[0091] c¢) 4-(4-{2-](2S)-3-(4-Fluoro-phenoxy)-2-hy-
droxy-propylamino]-ethyl}-phenylamino)-piperi-
dine-1-carboxylic acid octylamide;

[0092] d) 4-(4-{2-](2S)-3-(2-Allyl-phenoxy)-2-hy-
droxy-propylamino]-ethyl}-phenylamino)-piperi-
dine-1-carboxylic acid octylamide;

[0093] ¢) 4-(4-{2-[(2S)-3-(6-Amino-pyridin-3-
yloxy)-2-hydroxy-propylamino]-ethyl }-pheny-
lamino)-piperidine-1-carboxylic acid octylamide;

[0094] ©)  4-(4-{2-(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid [2-(3-methoxy-phenyl)-
ethyl]-amide;

[0095] g) 4-(4-{2-[2-(3-Carbamoyl-4-hydroxy-phe-
nyl)-2-hydroxy-ethylamino]-ethyl}-phenylamino)-
piperidine-1-carboxylic acid octylamide;

[0096] h) 4-[Acetyl-(4-{2-[(2S)-2-hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl } -phenyl)-
amino J-piperidine-1-carboxylic acid octylamide;

0097] i 4-(4-{2{(2S)-2-Hydroxy-3-(4-hydroxy-
ydroxy ydroxy
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid methylamide;

[0098] i)  4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid ethylamide;

[0099] k)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid isopropyl-amide;

[0100] 1)  4-(4-{2-(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid (3-cyclopentyl-propyl)-
amide;

[0101] m) 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid  (2,2,2-trifluoro-ethyl)-
amide;

0102] n) 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
ydroxy ydroxy
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid diethylamide;

[0103] o) 4-(4-{2-(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic  acid  [2-(4-fluoro-phenyl)-
ethyl]-amide;
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[0104] p) 4-(4-{2-[(2S)-3-(2-Chloro-4-hydroxy-phe-
noxy)-2-hydroxy-propylamino]-ethyl}-pheny-
lamino)-piperidine-1-carboxylic acid octylamide;

[0105] q) [4-(3-Cyclopentyloxy-4-methoxy-phenyl)-
piperidin-1-yl]{4-(4-{2-[(2S)-2-hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidin-1-yl]-methanone;

r -(4-{2 -2-Hydroxy-3-(4-hydroxy-
0106 4-(4-{2{(2S)-2-Hyd 3-(4-hyd
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid amide;

[0107] s) 4-[4-(2-{(2S)-3{4-(3-Ethyl-ureido)-phe-
noxy J-2-hydroxy-propylamino }-ethyl)-pheny-
lamino]-piperidine-1-carboxylic acid [2-(4-fluoro-
phenyl)-ethyl]-amide;

[0108] )  4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 2,4-dichloro-benzylamide;

[0109] w) 4-(4-{2-(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 3,4-dichloro-benzylamide;

[0110] v)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-methane-
sulfonylamino-phenoxy)-propylamino J-ethyl }-phe-
nylamino)-piperidine-1-carboxylic acid octylamide;

[0111] w)  4-(4-{2-(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid (3-thiophen-2-yl-propyl)-
amide;

[0112] x)  4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 3,5-difluoro-benzylamide;

[0113] y)  4-(4-{2-(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 2,3-dimethoxy-benzyla-
mide;

[0114] 2z)  4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 2-fluoro-benzylamide;

[0115] aa) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 3-fluoro-benzylamide;

[0116] bb) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid (3-0x0-3-p-tolyl-propyl)-
amide;

[0117] cc) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid (3-p-tolyl-propyl)-amide;

[0118] dd) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid [2-(4-ethyl-phenyl)-ethyl]-
amide;

[0119] ee) 4-(4-{2-(2S)-2-Hydroxy-3-(4-hydroxy-

phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic  acid  (2,2-diphenyl-ethyl)-
amide;
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[0120] ff) 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 2,6-difluoro-benzylamide;

[0121] gg) 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 2-trifluoromethyl-benzyla-
mide;

[0122] hh) 4-(4-{2(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 4-pyrazol-1-yl-2-trifluo-
romethyl-benzylamide;

[0123] i)  4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid (3-methyl-butyl)-amide;

[0124] i) 4-(4-{2-[(2R)-2-(3-Chloro-phenyl)-2-hy-
droxy-ethylamino]-ethyl}-phenylamino)-piperidine-
1-carboxylic acid octylamide;

[0125] kk) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 2,5-difluoro-benzylamide;

[0126] 11) 5-[(S)-3-[[2{4-{[1{[[(2,5-Difluorophenyl)
methyl]amino]carbonyl]-4-piperidinyl]amino Jphe-
nyl]ethyl]amino]-2-hydroxypropoxy]-2-hydroxy-
benzoic acid;

[0127] mm) 4-(4-(2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethoxyl-phenylamino)-pip-
eridine-1-carboxylic acid 4-fluoro-benzylamide;

0128] nn) 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-

[ ydroxy ydroxy
phenoxy)-propylamino]-ethyl} -phenylsulfanyl)-pip-
eridine-1-carboxylic acid phenylamide;

00) 4-(4-{24 -2-Hydroxy-3-(4-hydroxy-

[0129] ) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy
phenoxy)-propylamino]-ethyl} -phenylsulfanyl)-pip-
eridine-1-carboxylic acid hexylamide;

[0130] pp) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl} -phenylsulfanyl)-pip-
eridine-1-carboxylic acid 4-fluoro-benzylamide;

[0131] qq) 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl} -phenylsulfanyl)-pip-
eridine-1-carboxylic acid (1-phenyl-cyclopentylm-
ethyl)-amide;

[0132] 1) 4-(4-{2-(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-benzenesulfonyl)-
piperidine-1-carboxylic acid hexylamide;

ss -(4-{2 -2-Hydroxy-3-(4-hydroxy-

0133 4-(4-{2{(2S)-2-Hyd 3-(4-hyd
phenoxy)-propylamino]-ethyl}-benzenesulfonyl)-
piperidine-1-carboxylic acid 4-fluoro-benzylamide;

[0134] tt) 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-benzenesulfonyl)-
piperidine-1-carboxylic acid (1-phenyl-cyclopentyl-
methyl)-amide;

[0135] uu) 4-(4-{2-(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-benzenesulfonyl)-
piperidine-1-carboxylic acid octylamide;

[0136] wvv) 4-(4-{2-(2S)-2-Hydroxy-3-(4-hydroxy-
3-methyl-phenoxy)-propylamino J-ethyl }-benzene-
sulfonyl)-piperidine-1-carboxylic acid octylamide;
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[0137] ww)  4-(4-{2-[(2S)-3-(Benzo[ 1,3]diox0l-5-
yloxy)-2-hydroxy-propylamino J-ethyl }-benzene-
sulfonyl)-piperidine-1-carboxylic acid octylamide;

[0138] xx) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
3-methanesulfonylamino-phenoxy)-propylamino]-
ethyl}-phenylamino)-piperidine-1-carboxylic  acid
2,5-difluorobenzylamide;

[0139] vyy) 1-[4-(4-{2{(2R)-2-Hydroxy-2-(4-hy-
droxy-3-methanesulfonylamino-phenyl)-ethy-
lamino]-ethyl}-phenylamino)-piperidine-1-carbo-
nyl]-piperidine-4-carboxylic acid ethyl ester;

[0140] zz) 1-[4-(4-{2{(2R)-2-Hydroxy-2-(4-hy-
droxy-3-methanesulfonylamino-phenyl)-ethy-
lamino]-ethyl}-phenylamino)-piperidine-1-carbo-
nyl]-piperidine-4-carboxylic acid;

0141] aaa) 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
ydroxy ydroxy
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid octylamide;

[0142] Dbbb) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl} -phenoxy)-piperi-
dine-1-carboxylic acid octylamide;

[0143] cce) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid (8-fluoro-octyl)-amide;

[0144] ddd) 4-(4-{2-[(2S)2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl} -phenoxy)-piperi-
dine-1-carboxylic acid 4-fluoro-benzylamide;

[0145] cee) 4-(4-{2-[2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl}-phenylamino)-piperi-
dine-1-carboxylic acid [4-(3,4-dimethoxy-phenyl)-
butyl]-amide;

[0146] fff) (4-{[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidine-1-carbonyl]-amino }-phenoxy)-
acetic acid,

[0147] ggg) 4-(4-{2{(2R)-2-Hydroxy-2-(4-hydroxy-
3-methanesulfonylamino-phenyl)-ethylamino]-
ethyl}-phenylamino)-piperidine-1-carboxylic  acid
octylamide;

[0148] hhh) 4-(4-{2-[(2S)-2-Hydroxy-3-(2-0x0-2,3-
dihydro-1H-benzoimidazol-4-yloxy)-propylamino]-
ethyl}-phenylamino)-piperidine-1-carboxylic  acid
octylamide;

[0149] iii) 1-4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidine-1-carbonyl]-piperidine-4-car-
boxylic acid ethyl ester;

[0150] i} 1-4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidine-1-carbonyl]-piperidine-4-car-
boxylic acid;

[0151] kkk)  4-(4-{2-[(2S)-3-(3-Acetylamino-phe-
noxy)-2-hydroxy-propylamino]-ethyl}-pheny-
lamino)-piperidine-1-carboxylic acid octylamide;

[0152] 1I) 4-(4-{2{(2S)-2-Hydroxy-3-(5-hydroxy-3,
4-dihydro-2H-naphthalen-1-ylideneaminooxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-car-
boxylic acid octylamide;
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[0153] mmm) 4-(4-{2-[(2S)-3-(3-Fluoro-4-hydroxy-
phenoxy)-2-hydroxy-propylamino]-ethyl}-pheny-
lamino)-piperidine-1-carboxylic acid octylamide;

[0154] nnn) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
3-methanesulfonylamino-phenoxy)-propylamino]-
ethyl}-phenylamino)-piperidine-1-carboxylic  acid
octylamide;

[0155] 000) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 4-(3-hexyl-ureido)-benzy-
lamide;

[0156] ppp) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid (3-cyclohexyl-propyl)-
amide;

[0157] qqq) 4-(4-{2-[(2S)-2-Hydroxy-3-(8-hydroxy-
2-0x0-1,2,3,4-tetrahydro-quinolin-5-yloxy)-propy-
lamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
licacid octylamide;

[0158] rrr)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid cyclopentylmethyl-amide;

[0159] sss) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid {2-[2-methoxy-4-(3-phe-
noxy-propoxy)-phenyl]-ethyl}-amide;

[0160] ttt) 4-(4-{2{(2S)-2-Hydroxy-3-(2-0x0-2,3-di-
hydro-1H-benzoimidazol-4-yloxy)-propylamino]-
ethoxy }-phenylamino)-piperidine-1-carboxylic acid
octylamide;

[0161] uuu) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethoxy } -phenylamino)-pip-
eridine-1-carboxylic acid octylamide;

[0162] vvv) Dimethyl-carbamic acid 4-(2-{[4-(4-{2-
[(2S)-2-hydroxy-3-(4-hydroxy-phenoxy)-propy-
lamino]-ethyl}-phenylamino)-piperidine-1-carbo-
nyl]-amino }-ethyl)-phenyl ester;

[0163] www) 4-(4-{2-[(2S)-2-Hydroxy-3-(3-meth-
anesulfonylamino-phenoxy)-propylamino]-ethyl} -
phenylamino)-piperidine-1-carboxylic acid 4-fluoro-
benzylamide;

[0164] xxx) 4-(4-{2-{(2R)-2-Hydroxy-2-(4-hydroxy-
3-methanesulfonylamino-phenyl)-ethylamino]-
ethyl}-phenylamino)-piperidine-1-carboxylic  acid
2,5-difluoro-benzylamide;

[0165] yyy) 1{[4{[4{2-[(2R)-2-Hydroxy-2-[4-hy-
droxy-3{(methylsulfonyl)aminoJphenyl]ethyl]
amino Jethyl]phenyl]amino]-1-piperidinyl Jcarbo-
nyl]-L-proline, methyl ester;

[0166] zzz) 1{[4-[[4-[2-[[(2R)-2-Hydroxy-2-[4-hy-
droxy-3{(methylsulfonyl)aminoJphenyl]ethyl]
amino Jethyl]phenyl]amino]-1-piperidinyl Jcarbo-
nyl]-3-piperidine carboxylic acid, ethyl ester;

[0167] aaaa) 4-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJethyl }phenylamino)-piperi-
dine-1-carboxylic acid 3-methoxy-benzylamide;
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[0168] bbbb) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidine-1-carboxylic acid 2,4-difluoro-
benzylamide;

[0169] cceo) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidine-1-carboxylic acid [2-(4-fluoro-
phenylcarbamoyl)-ethyl]-amide;

[0170] dddd) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidine-1-carboxylic acid {2-[(4-chloro-
phenyl)-methyl-carbamoyl]-ethyl}-amide;

[0171] eceee) 4-(4-{2-[2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl}-phenylamino)-piperi-
dine-1-carboxylic acid 2-fluoro-4-hydroxy-benzyla-
mide;

[0172] ffff) Dimethyl-carbamic acid 3-fluoro-4-({[4-
(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylaminoJ-ethyl}-phenylamino)-piperidine-1-carbo-
nyl]-amino}-methyl)-phenyl ester;

[0173] gggg) 4-(4-{2-[(2S)-2-Hydroxy-3-(3-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidine-1-carboxylic acid 4-fluoro-ben-
zylamide;

[0174] hhhh)  [3-Fluoro-4-{[[[4-{[4{2{[(S)-2-hy-
droxy-3-(4-hydroxyphenoxy)propyl]amino]ethyl]
phenyl]amino]-1-piperidinyl]carbonyl Jamino Jme-
thyl]phenoxy Jacetic acid,

[0175] iiii) 4-(4-{2-[(2S)-2-Hydroxy-3-(3-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 2-fluoro-4-hydroxy-ben-
zylamide;

[0176] ijji) 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic  acid  [2-(3-fluoro-phenyl)-
ethyl]-amide;

[0177] KkKkkk) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidine-1-carboxylic acid (2-diethylcar-
bamoyl-ethyl)-amide;

[0178] 1Il) 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid (3-morpholin-4-yl-3-oxo-
propyl)-amide;

[0179] mmmm) [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino J-ethyl)-pheny-
lamino)-piperidin-1-y1]-(1H-indol-2-yl)-methanone;

[0180] nnnn) 4-[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidine-1-carbonyl]-piperidine-1-car-
boxylic acid octylamide;

[0181] o0000) 1-Hexyl-3-{4-4-(4-{2-[(2S)-2-hy-
droxy-3-(4-hydroxy-phenoxy)-propylamino]-
ethyl}-phenylamino)-piperidine-1-carbonyl]-phe-
nyl}-urea;

[0182] pppp)  [4-(4-{2-[2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridin-1-y1]-(5-methoxy-1H-indol-2-yl)-methanone;



US 2002/0028832 Al

[0183] qqqq)  [4-(4-{2-(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidin-1-y1]-(7-nitro-1H-indol-2-y1)-
methanone;

[0184] rrrr) (5-Bromo-1H-indol-2-yl)-[4-(4-{2-
[(2S)-2-hydroxy-3-(4-hydroxy-phenoxy)-propy-
lamino]-ethyl}-phenylamino)-piperidin-1-y1]-
methanone;

[0185] ssss) [4-(4-2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl[ -phenylamino)-pip-
eridin-1-yl1]-(3-methoxy-benzo[b]thiophen-2-yl)-
methanone;

[0186] tttt)  N-{3-[(2S)-2-Hydroxy-3-(2-{4-[1-(3-
methoxy-benzo[ b]thiophene-2-carbonyl)-piperidin-
4-ylamino]-phenyl}-ethylamino)-propoxy]-phe-
nyl}-acetamide;

[0187] uuuu)  [4-(4-{2-(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidin-1-y1]-(1H-indol-3-yl)-methanone;

[0188] wvvwv)  [4-(4-{2-(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidin-1-y1]-(3-methyl-thiophen-2-yl)-
methanone;

[0189] wwww)  4-(2S)-2-Hydroxy-3-(2-{4-[1-(3-
methyl-thiophene-2-carbonyl)-piperidin-4-
ylamino]-phenyl }-ethylamino)-propoxy]-1,3-dihy-
dro-benzoimidazol-2-one;

[0190] xxxx)  [4-(4-{2-{(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidin-1-y1]-(1H-indazol-3-yl)-metha-
none;

[0191] vyyyy) 1-{4-(4-{2-(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidin-1-yl]-hexan-1-one;

[0192] =zzzz)  [(2S)-1-(4-Fluoro-benzenesulfonyl)-
pyrrolidin-2-y1]{4-(4-{2-[(2S)-2-hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidin-1-yl]-methanone;

[0193] aaaaa) 4-[4-(4-{2-{(2R)-2-Hydroxy-2-(4-hy-
droxy-3-methanesulfonylamino-phenyl)-ethy-
lamino]-ethyl}-phenylamino)-piperidine-1-carbo-
nyl]-benzoic acid;

[0194] bbbbb)  [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl)-phenylsulfa-
nyl)-piperidin-1-y1]-(3-methyl-thiophen-2-y1)-
methanone;

[0195] cceee)  [4-(4-{2-(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl } -benzenesulfo-
nyl)-piperidin-1-yl1]-(2-methyl-thiophen-3-y1)-
methanone;

[0196] ddddd)  1-Hexyl-3-{4-[4-(4-{2-[(2S)-2-hy-
droxy-3-(4-hydroxy-phenoxy)-propylamino]-
ethylphenyl}amino)-piperidine-1-sulfonyl]-phe-
nyl}-urea;

[0197] eceece) 1-{4{4-(4-{2-[(2S)-3-(4-Fluoro-phe-
noxy)-2-hydroxy-propylamino]-ethyl}-pheny-
lamino)-piperidine-1-sulfonyl]-phenyl}-3-hexyl-
urea,
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[0198] fffff) 1-{4-[4-(4-{2-[3-(2-allyl-phenoxy)-2-
hydroxy-propylamino Jethyl}-phenylamino)-piperi-
dine-1-sulfonyl]-phenyl}-3-hexyl-urea;

[0199] ggggg)  4-{(2S)-2-Hydroxy-3-(2-{4-1-(oc-
tane-1-sulfonyl)-piperidin-4-ylamino]-phenyl} -
ethylamino)-propoxy]-phenol;

[0200] hhhhh) 4-[(2S)-2-Hydroxy-3-(2-{4-1-(tolu-
ene-4-sulfonyl)-piperidin-4-ylamino]-phenyl}-ethy-
lamino)-propoxy]-phenol;

[0201] iiiii)  4-[(2S)-2-Hydroxy-3-(2-{4-[1-(1-me-
thyl-1H-imidazole-4-sulfonyl)-piperidin-4-
ylamino]-phenyl }-ethylamino)-propoxy]-phenol;

[0202] jijii))  N-{4{4-(4-{2{(2S)-2-Hydroxy-3-(4-
hydroxy-phenoxy)-propylamino]-ethyl}-pheny-
lamino)-piperidine-1-sulfonyl]-phenyl }-acetamide;

[0203] KKKKK) N-(5-{[4-(4-(2-[((2R)-2-hydroxy-2-
{4-hydroxy-3-[(methylsulfonyl)aminoJphenyl]ethy-
D)aminoJethyl}anilino)piperidin-1-yl]sulfonyl}-4-
methyl-1,3-thiazol-2-ylacetamide;

[0204] 1) N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-[2-
(4-{-{4-(3-octyl-ureido)-benzenesulfonyl]-piperi-
din-4-ylamino}-phenyl)-ethylamino]-ethyl } -phe-
nyl)-methanesulfonamide;

[0205] mmmmm) 4-[(2S)-2-Hydroxy-3-(2-{4-[1-(4-
phenyl-thiazol-2-yl)-piperidin-4-ylamino]-phenyl} -
ethylamino)-propoxy]-phenol;

[0206] nnnnn)  (R)-N-{2-Hydroxy-5-[ 1-hydroxy-2-
(2-{4-[1-(4-phenyl-thiazol-2-yl)-piperidin-4-
ylamino]-phenyl }-ethylamino)-ethyl]-phenyl} -
methanesulfonamide;

[0207] o0000) N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-
[2-(4-{1-[4-(piperidine-1-sulfonyl)-phenyl]-piperi-
din-4-ylamino}-phenyl)-ethylamino]-ethyl } -phe-
nyl)-methanesulfonamide;

[0208] ppppp) 4-[4-(4-{2{(2R)-2-Hydroxy-2-(4-hy-
droxy-3-methanesulfonylamino-phenyl)-ethy-
lamino]-ethyl}-phenylamino)-piperidin-1-yl]-ben-
zoic acid ethyl ester;

[0209] qqqqq)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl }-pheny-
lamino)-piperidine-1-carboxylic acid 4-fluoro-ben-
zyl ester;

[0210] rrrrr) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid 2,5-difluoro-benzyl ester

[0211] or a pharmaceutically acceptable salt thereof.

[0212] The compounds of this invention were be prepared
according to the following schemes from commercially
available starting materials or starting materials which can
be prepared using literature procedures. These schemes
show the preparation of representative compounds of this
invention.
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[0213] When U represents —OCH,— compounds of the
present invention can be prepared from epoxide intermediate
such as those of Formula (IT) and amine intermediates such
as those of Formula (IV). The preparation of these interme-
diates is described in the following schemes.

(I

OM

(0]
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(1T

[0214] When U is a bond compounds of the present
invention can be prepared from epoxide intermediates such
as those of Formula (IV) and amine intermediates of For-
mula (IIT). Alternatively, an intermediate of Formula (V)
may be reacted with amine intermediates of Formula (III). In
a further method of preparation intermediates of Formula
(VD) may be reacted with aldehydes having the Formula
(VII). The preparation of these intermediates is described in
the following schemes.
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[0215] Compounds of Formula (IT) can be conveniently
prepared by a variety of methods familiar to those skilled in
the art. One common route is illustrated in Scheme 1.
Alcohol (VIII) is treated with base such as sodium hydride
or potassium t-butoxide in a polar solvent such as anhydrous
dimethylformamide. The resulting anion is alkylated with a
suitable epoxide derivative, wherein, “L” is a leaving group
such as a sulfonate ester or a halide, for 0.5 to 24 hours at
a temperature of 20-100° C. to provide epoxide (II). The
reacting epoxide derivative is conveniently the commer-
cially available, enantiomerically pure (2S) or (2R)-glycidyl
3-nitrobenzene sulfonate, or (2R) or (2S)-glycidyl 4-tolu-
enesulfonate, thus both (S) and (R) enantiomers of epoxide
(IIT) are available. J. M. Klunder et al., J. Org. Chem., 1989,
54, 1295.

Scheme 2

*
OH @)

(0]

1) Mitsunobu

2) HOM

(VI o (m

[0216] Alternatively, compounds of Formula (IT) can be
conveniently prepared from alcohol (VIII) under Mitsunobu
conditions reaction (O. Mitsunobu, Bull. Chem. Soc. Jpn.,
1967, 60, 2380,) reacting the commercially available, enan-
tiomerically pure (2S) or (2R)-glycidol, with triphenyl phos-
phine and a dialkyl azodicarboxylate in an anhydrous sol-
vent such as tetrahydrofuran at 20-35° C. for 12-36 hours,
suitable alkyl groups are ethyl, isopropyl etc., Scheme 2.

[0217] Many of the alcohols are commercially available or
readily prepared by methods described in the literature and
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known to those skilled in the art. R; substitutions on the
alcohol (VIII) may need to be protected during the reaction
with the epoxide derivatives and subsequent procedures. A
description of such protecting groups may be found iN
Protective Groups in Organic Synthesis, 2"! Ed., T. W.
Greene and P. G. M. Wut, John Wiley and Sons, New York,
1991.

[0218] A useful method for protecting the preferred alco-
hol wherein (R,),, is 4-hydroxyphenyl is as its tert-butyl-
diphenylsilyl (TBDPS) derivative shown in Scheme 3. Com-
mercially available 4-(benzyloxy)phenol is treated with a
silylating agent such as tert-butyldiphenylsilyl chloride in
the presence of an organic base such as imidazole in an inert
anhydrous solvent such as dichloromethane. The resulting
compound (IX) is then treated under transfer hydrogenation
conditions using Pd/C and cyclohexene in ethanol at reflux
for 12-24 hours to prepare the alcohol (X).

Scheme 3
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[0219] Epoxides of Formula (IV) are known in the litera-
ture or may be conveniently prepared by a variety of
methods familiar to those skilled in the art. One common
route is shown in Scheme 4.

Scheme 4

XD X=Cl,Br
X1
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OH

hal = Cl, Br )

[0220] Methyl ketone (XI) may be converted to the cor-
responding haloketone using a variety of reagents known to
those skilled in the art and summarised in Larock, Compre-
hensive Organic Transformations, VCH, New York, 1989,
369-372. For the synthesis wherein X=Br, bromine or dibro-
mobarbituric acid may be used. The reduction of the haloke-
tone is conveniently performed with a reducing agent such
as sodium borohydride. The resulting alcohol when treated
with a base such as sodium hydroxide or potassium carbon-
ate in a suitable solvent such as 2-butanone or acetone yields
the epoxide of Formula (IV).

[0221] The enantiomercially enriched (R) or (S)-epoxide
(IV) are readily available by asymmetric reduction of
haloketones (XII) using chiral reducing agents in place of
sodium borohydride. Such chiral reducing agents include (-)
or (+)-DIP-Cl, (R) or (S)-Alpine borane or (R) or (S)-
tetrahydro-1-methyl-3,3-diphenyl-1H,3H-pyrrolo[1,2-c][ 1,
3,21]oxazaborole-borane ((R) or (S)-OAB.BH,). Alterna-
tively the haloketones (XII) may be treated with borane in
the presence of a chiral auxiliary agent such as described by
E. J. Corey et al., J. Org. Chem., 1991, 56, 442,

[0222] Compound (V) can be conveniently prepared by
substantially following the literature procedure reported by
E.J. Corey and J. O. Link, J. Org. Chem., 1991, 56,422, and
patent WO 9737646 wherein haloketones such as (XII) are
transformed into compounds (V) by sequential halogena-
tion, asymmetric reduction followed by transformation to
the iodide and finally protection of the alcohol as a silyl
ether.

Scheme 5§
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[0223] Compound (XIV) can be, conveniently prepared by
utilizing the alcohol (XV) (following asymmetric reduction)
and displacement of the halogen with a metal azide such as
sodium or lithium azide in an a aprotic solvent such as
dimethylformamide in the presence of sodium iodide at
20-40° C. for 5-10 days. Reduction of the azide group to
generate amines of the Formula (XIV) is conveniently
performed by catalytic reduction on a Parr apparatus with a
suitable catalyst such as palladium on carbon. If (R;),,
contains a protecting group removed by hydrogen such as
benzyl then this group will also be removed under the
reaction conditions.

Scheme 6
OH OH
@)\/ X @)\/ Ny
* *
R —_
hal = Cl, Br
XV)
OH
. NI,
(XIV)

[0224] Many of the methyl ketones are commercially
available or readily prepared by methods described in the
literature and known to those skilled in the art. R; substi-
tutions on the methyl ketones may need to be protected
during the reaction with the epoxide derivatives and subse-
quent procedures. A description of such protecting groups
may be found in Protective Groups in Organic Synthesis, 2°¢
Ed., T. W. Greene and P. G. M. Wut, John Wiley and Sons,
New York, 1991.

[0225] Compounds of Formula (II) can be conveniently
prepared by a variety of methods familiar to those skilled in
the art.

[0226] A convenient route for their preparation when W is
nitrogen is illustrated in Scheme 7. Compound (XVI) is
selectively protected as a suitable carbamate derivative.
Di-tert-butyl dicarbonate reacts preferrentially in an inert
solvent such dichloromethane at ambient temperature to
provide the tert-butyl carbamate protected primary amine
(XVI)

[0227] Compounds of Formula (XVIII) may be conve-
niently formed under reductive amination conditions. Such
conditions and reagents are well known in the art. They are
typically performed by mixing the amine and carbonyl
compound in a solvent and adding a reducing agent. Sol-
vents typically include lower alcohols, dichloromethane,
DMEF and the like. A wide variety of reducing agents can be
utilized, most commonly utilized are sodium borohydride,
sodium cyanoborohydride or sodium triacetoxyborohydride.
The temperature of the reaction is typically room tempera-
ture to the reflux of the solvent.
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Scheme 7
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[0228] This reaction is most conveniently performed sub-
stantially as described by J. W. Coe et al Ter. Letts., 1996, 37,
6045,. Wherein compounds of Formula (XVII) are pre-
stirred at ambient temperature with the ketone in an inert
solvent such as dichloromethane or dichloroethane in the
presence of a drying agent such as anhydrous sodium sulfate
and an acid such as acetic acid. Typically the reductant
employed is sodium triacetoxyborohydride which is added
in excess after 45-50 minutes.

[0229] When X-Y together represent a benzyl protecting
group then the commercially available 1-benzyl-4-piperidi-
none provides a most convenient route to compounds of the
general Formula (XIX) shown in Scheme 8.

[0230] The protecting benzyl group of compounds of
Formula (XIX) can be removed under a number of condition
described in Protective Groups in Organic Synthesis, 2™
Ed., T. W. Greene and P. G. M. Wut, John Wiley and Sons,
New York, 1991. One such method is palladium catalysed
transfer hydrogenation with cyclohexene in boiling ethanol
essentially as described by S. Ram, Synthesis, 1988, 91,.

[0231] This strategy, in addition to that in Scheme 7, thus
provides an alternative method to provide compounds of
Formula (II) since they can be conveniently prepared from
compounds of Formula (XX) by a variety of methods
familiar to those skilled in the art and described below.
Where W of Formula (III) represents an alkylated or acy-
lated nitrogen atom of reaction of the nitrogen with for
example, in the case of acylation, acetic anhydride in
pyridine prior to the removal of the benzyl group and
reaction of the liberated secondary amine.
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Scheme 8
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[0232] When V is a bond commercially available 4-(2-
aminoethyl)aniline can be conveniently used in the sequence
described above.

[0233] When V is —OCH,— then methods described in
the literature can be conveniently employed to prepare as
shown in Scheme 9.

Scheme 9
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[0234] The sodium salt of 4-nitrophenol is alkylated with
1-p-tosylchloroethane, conveniently in refluxing 2-butanone
with a base such as potassium carbonate to give the corre-
sponding tosyl derivative as described by N. Ackerley et al.,
J. Med. Chem., 1995, 38(10), 1608-28. The tosyl group is
converted to the amine by treatment with a metal azide such
as sodium or lithium azide in an a aprotic solvent such as
dimethylformamide followed by reduction with, for
example, triphenylphosine in aqueous tetrahydrofuran as
described by H. Staudinger, Helv. Chim. Acta, 1919, 2, 635,.
Protection of the resulting amine, conveniently as the t-butyl
carbamate with di-tert-butyl dicarbonate is followed by
reduction of the nitro group by, for example, palladium
catalyzed hydrogenation to provide the amine (XXII).
Aniline (XXII) is thus able to undergo essentially similar
transformations as amine (XVII) to provide compounds of
Formula (IIT).

[0235] Aldehydes of Formula (VII) may be prepared by a
variety of procedures known in the art. The following is an
example for the preparation of aldehydes of general Formula
(VID).

Scheme 10
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[0236] When V is a bond commercially available 4-ni-
trobenzeneethanol provides a suitable convenient starting
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material. Mild neutral oxidation using reagents such as
Dess-Martin periodinane (P. B. Martin, J. Am. Chem. Soc.,
1978, 100, 300) in an inert solvent such as dichloromethane
is advantageous. The resulting aldehyde can be protected as
an acetal or ketal in situ. A number of such groups are
described in Protective Groups in Organic Synthesis, 2°¢
Ed., T. W. Greene and P. G. M. Wut, John Wiley and Sons,
New York, 1991. A convenient procedure is to protect the
aldehyde as the di-methyl acetal by reaction of the aldehyde
with anhydrous trimethylorthoformate and an organic acid
such as p-toluenesulfonic acid. Reduction of the nitro group
can be carried out in a variety of ways, conveniently
reduction with palladium on carbon in refluxing ethanol with
an excess of ammonium formate provides the desired
aniline. Aniline (XXIII) is thus able to undergo essentially
similar transformations as amine (XVII) to provide com-
pounds of Formula (IIT).

[0237] When W is oxygen or sulfur compounds of For-
mula (IIT) can be conveniently prepared by a variety of
methods familiar to those skilled in the art. One such route
(W=0 and V=bond) is illustrated in Scheme 11.

[0238] Commercially available tyramine can be selec-
tively protected as a suitable carbamate derivative with, for
example, di-tert-butyl dicarbonate or carbobenzyloxy chlo-
ride. 4-Piperidinol can be preferentially reacted at the nitro-
gen or protected at the oxygen with a suitable protecting
group such as tert-butyldiphenyl silyl. Once groups X-Y
have been added (as described below) then removal of the
protecting group with for example tetrabutylammonium
fluoride can be performed if needed or the alcohol reacted
directly. Methods to convert the alcohol group of the N-sub-
stituted 4-piperidinol to a suitable leaving group shown in
(XXIV) are known to those skilled in the art. One particu-
larly mild and convenient procedure is shown in Scheme 12.
Treatment with carbon tetrabromide and tripheny phosphine
in an inert solvent such as dichloromethane as described by
J.Hoozet. al., Can. J. Chem., 1968, 46, 96 provides bromide
(XXVD.

Scheme 11
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[0239] An alternative procedure is the Mitsunobu reaction
(0. Mitsunobu, Bull. Chem. Soc. Jpn., 1967, 60, 2380).
Treatment of (XXVI) with triphenyl phosphine and a dialkyl
azodicarboxylate in an anhydrous solvent such as tetrahy-
drofuran at 20-35° C. for 12-36 hours, suitable alkyl groups
are ethyl, isopropyl etc. occurs readily and provides a
preferred mild method for the in situ reaction (XXVI) to
provide compounds Formula (XXV).

[0240] When W is sulfur compounds of Formula (IIT) can
be conveniently prepared by a variety of methods familiar to
those skilled in the art. One such route is illustrated in
Scheme 13.

Scheme 13
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[0241] The aniline group of (XVII) wherein R=BOC is
diazotized with sodium nitrite in cold hydrochloric acid and
then coupled to potassium ethylxanthate (K. K. Jensen and
V. H. Mikkelsen, Arch. Pharm. Chemi., 1941, 48, 665). The
xanthate (XXVIII) is then treated under standard reducing
conditions with a alkali metal hydride such as sodium
borohydride or lithium aluminum hydride (D. A. Jaeger and
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J. Wang, J. Org. Chem., 1993, 58, 6745) and reacted with
(XXIV) to provide (XXIX). The preparation of suitable
intermediates (XXIV) has been described above. Oxidation
of sulfur in (XXIX) provides access to compounds of the
Formula (XXX) where a=1 or 2. Standard oxidation condi-
tions for this transformation may be found in M. Hudlicky,
Oxidation in Organic Chemistry, American Chemical Soci-
ety, Washington, D.C., 1990. Most conveniently 3-chlorop-
eroxybenzoic acid in an inert solvent such as dichlo-
romethane when reacted with an equimolar amount of
(XXIX) provides (XXX) wherein a=2 and with (XXIX) in a
halfmolar amount provides (XXX) wherein a=1.

Scheme 14
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[0242] When X-Y in Formula (XXXII) (Scheme 14) rep-
resents a urea group compounds of this nature may be
prepared under a variety of conditions. Many isocyanates are
commercially available and can be conveniently reacted
directly with (XXXI) in an inert solvent such as tetrahydro-
furan to yield the desired ureas. Alternatively, amines can be
reacted in the presence of triphosgene and a hindered
organic base such as di-isopropylethylamine as described by
P. Mayer and R. M. Randad, J. Org. Chem., 1994, 59, 1937.
Furthermore, acids can be reacted in a one-pot procedure
with diphenylphosphoryl azide and compound (XXIV) to
yield the desired ureas as described by K. Ninomiya et al
Tetrahedron, 1974, 30, 2151.

[0243] When X-Y in Formula (XXXII) (Scheme 14) rep-
resents a sulfonamide group compounds of this general
Formula can be prepared directly with sulfonyl halides,
many of which are commercially available. Typical reaction
conditions include treating compound (XXXI) with the
sulfonyl halide in an anhydrous solvent such as dichlo-
romethane or chloroform for 0.5 to 24 hours at temperatures
of -20 to 50° C. to provide sulfonamides of Formula
(XXXII). Sulfonyl halides can also be prepared by a number
of methods familiar to those skilled in the art. One such
method for aromatic and heteroaromatic compounds is the
treatment of the aromatic or heteroaromatic compound
directly with Vilsmier’s reagent or chlorosulfonyl chloride.

[0244] When X-Y in Formula (XXXII) (Scheme 14) rep-
resents an amide bond compounds of this general Formula
can be conveniently prepared by reaction of the correspond-
ing acid suitably activated. Many such activating groups
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may be employed. Such methodology is described in M.
Bodansky and A. Bodansky, The Practice of Peptide Syn-
thesis, Springer-Verlag, 1984, 87-150. Many acids are com-
mercially available and can be readily prepared by those
skilled in the art. Two most convenient reagents are the
water-soluble carbodiimide 1{3-(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride typically in an inert sol-
vent such as dichloromethane and the BOP-reagent: benzo-
triazol-1-yloxy-tris(dimethylamino)phosphonium
hexafluorophophate typically in an aprotic solvent such as
N,N-dimethylformamide with an tertiary organic base such
as triethylamine.

[0245] When X-Y in Formula (XXXII) (Scheme 14) rep-
resents a carbamate group compounds of this general For-
mula can be conveniently prepared by a variety of condi-
tions. A typical representative is illustrated by the reaction of
a corresponding alcohol suitably activated. One convenient
procedure is described by N. Choy Organic Preparations and
Procedures International, 1996, 28, 173,. A cooled combined
solution of an alcohol and 4-nitrochloroformate in a suitable
anhydrous solvent such as tetrahydrofuran together with a
hindered organic base such as triethylamine or an inorganic
base such as potassium carbonate is prepared and subse-
quently treated with the amine (XXXI) to provide com-
pounds wherein (XXXII) is a carbamate group. Many of the
alcohols are commercially available or readily prepared by
methods described in the literature and known to those
skilled in the art.

[0246] Alternatively, suitably protected amines (XXI) can
be prepared conveniently by following Scheme 15. Wherein
the secondary amine is first reacted before reductive ami-
nation occurs. Ordinarily suitable protection step of the
ketone group will need to be utilized. Commercially avail-
able 1,4-dioxa-8-azaspiro[4.5]decane provides a convenient
intermediate.

Scheme 15
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[0247] Commercially available 1,4-dioxa-8-azaspiro[4.5]
decane can be reacted to elaborate X-Y prior to removal of
the cyclic ketal for which a variety of methods are available
as described in Protective Groups in Organic Synthesis, 2°¢
Ed., T. W. Greene and P. G. M. Wut, John Wiley and Sons,
New York, 1991. One convenient procedure is the use of
formic acid for 0-2 hours at 45-65° C. Reductive amination
of the ketone with the aniline (XVI) or (XXII) as described
above furnishes compounds of Formula (XVIII). Alterna-
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tively reductive amination with (XXIII) may be utilized.
However, this methodology is particularly useful when the
presence of the aniline nitrogen in compound of Formula
(XX) could lead to unwanted side reactions. Representative
examples are shown below.

[0248] When X in Formula (XXXII) represents a direct
bond this methodology is a favored method of preparation.
A variety of conditions can be utilized to provide such
compounds. One such procedure which is provided as an
example (Scheme 16) involves reaction of 1,4-dioxa-8-
azaspiro[4.5]decane (XXXIII) with an aromatic or het-
eroaromatic halide in the presence of an acid scavenger such
as potassium carbonate in an anhydrous aprotic solvent such
as N,N-dimethylformamide. The reaction is typically per-
formed at temperatures 90-120° C. for 12 to 48 hours.

Scheme 16
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[0249] Further transformations may be carried out, such as
hydrolysis of ester groups typically with an aqueous base
such as aqueous lithium hydroxide in tetrahydrofuran or
sodium hydroxide in aqueous methanol, the protecting ketal
can be directly removed and reductive amination performed
to furnish compounds of Formula (XXXII).

[0250] In another method aromatic groups may be intro-
duced by construction of the aromatic group rather than
halide displacement. This method is most suitable to het-
eroaromatic groups and one such example is given in
Scheme 17.

Scheme 17
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[0251] Thiourea (XXXV) was prepared using substan-
tially the method described by M. A. Poss Ter. Letts., 1992,
33, 5933,. Ring formation can be brought about with a
a-halo ketone in an anhydrous aprotic solvent such as
N.N-dimethylformamide at 50-90° C. for 0.5-24 hours.
Further transformations may be carried out or the ketal can
be directly removed and reductive amination performed with
(XVI) to furnish compounds of Formula (XVIII).

[0252] Final deprotection of the elaborated protected
amines can be conducted using a number of acidic condi-
tions.

[0253] When the protecting group is the tert-butyl car-
bamate one such convenient acid is formic acid. On dis-
solving the protected tert-butylcarbamate-amines in formic
acid with warming removal of the protecting group is
smoothly performed.

[0254] Reaction with Epoxides

[0255] The correspondingly obtained formate salts may be
either be utilized with the epoxides of Formula (IT) or (IV)
to furnish the amino alcohols by reaction in an alcoholic
solvent with heat in the presence of a hindered organic base
such triethylamine or N,N-diisopropylamine or may be
treated with aqueous base to yield the amines free of salt.
The desired amino alcohols can thus be obtained by reaction
with epoxides (IT) or (IV). In those cases where the amine or
amine salt is reacted with iodide (XIII) then the procedure
described by E. J. Corey and J. O. Link, J. Org. Chem., 1991,
56, 422, , namely heated in an anhydrous solvent such as
tetrahydrofuran, furnished the desired amino alcohols.

[0256] When the protecting group is the dimethyl acetal
then a number of methods are described in Protective
Groups in Organic Synthesis, 2" Ed., T. W. Greene and P.
G. M. Wut, John Wiley and Sons, New York, 1991, for the
removal of the dimethyl acetal to furnish compounds of
Formula (VII). However, one such method was preferred.
Thus essentially as described by G. A. Olah et. al., J. Org.
Chem., 1983, 48, 3667, protected acetals were treated with
trichloromethylsilane and sodium iodide in acetonitrile to
furnish compounds of Formula (VII).

[0257] Aldehydes of Formula (VII) can be conveniently
reacted with amines of Formula (III) under reductive ami-
nation conditions. Such conditions and reagents are well
known in the art. They are typically performed by mixing the
amine and carbonyl compound in a solvent and adding a
reducing agent. Solvents typically include lower alcohols,
dichloromethane, DMF and the like. A wide variety of
reducing agents can be utilized, most commonly utilized are
sodium borohydride, sodium cyanoborohydride or sodium
triacetoxyborohydride. The temperature of the reaction is
typically room temperature to the reflux of the solvent.

[0258] The compounds of this invention are useful in

treating metabolic disorders related to insulin resistance or
hyperglycemia, typically associated with obesity or glucose
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intolerance. The compounds of this invention are therefore,
particularly useful in the treatment or inhibition of type II
diabetes. The compounds of this invention are also useful in
modulating glucose levels in disorders such as type I dia-
betes.

[0259] The ability of compounds of this invention to treat
or inhibit disorders related to insulin resistance or hyperg-
lycemia was confirmed with representative compounds of
this invention in the following standard pharmacological test
procedures, which measured the binding selectivity to the
B, P2, and P adrenergic receptors. Binding to the receptors
was measured in Chinese Hamster ovary (CHO) cells that
were transfected with adrenergic receptors. The following
briefly summarizes the procedures used and results obtained.

[0260] Transfection of CHO cells with 8, and f, adren-
ergic receptors: CHO cells were transfected with human f3,-
or (3,-adrenergic receptors as described in Tate, K. M., , Fur:
J. Biochem., 196:357-361(1991).

[0261] Cloning of Human p;-AR Genomic DNA: ¢cDNA
was constructed by ligating four polymerase chain reaction
(PCR) products using the following primers: an ATG-Narl
fragment, sense primer 5'-CTTCCCTACCGC-
CCCACGCGCGATC3' and anti-sense primer 5'CTG-
GCGCCCAACGGCCAGTGGCCAGTC3; a Narl-Accl
fragment, 5TTGGCGCTGATGGCCACTGGCCGTTTG3'
as sense and 5’GCGCGTAGACGAAGAGCATCACGAG3'
as anti-sense primer; an Accli-Styl fragment, sense primer
5'CTCGTGATGCTCTTCGTCTCACGCGC3' and anti-
sense  primer  5'GTGAAGGTGCCCATGATGAGAC-
CCAAGG3' and a Styl-TAG fragment, with sense primer
5'CCCTGTGCACCTTGGGTCTCATCATGG3' and anti-
sense primer 5'CCTCTGCCCCGGTTACCTACCC3'. The
corresponding primer sequences are described in Mantzoros,
C. S, et al., Diabetes 45: 909-914 (1996). The four frag-
ments are ligated into a pUC 18 plasmid (Gibco-BRL) and
sequenced. Full length f; AR clones (402 amino acids)
containing the last 6 amino acids of h3;_ AR are prepared
with the B;-BARpcDNA3 from ATTC.

[0262] Binding Procedure: Clones expressing receptor
levels of 70 to 110 fmoles/mg protein were used in the test
procedures. CHO cells were grown in 24-well tissue culture
plates in Dulbecco’s Modified Eagle Media with 10% fetal
bovine serum, MEM non-essential amino acids, Penicillin-
Streptompycin and Geneticin. On the day of test procedure,
growth medium was replaced with preincubation media
(Dulbecco’s Modified Eagle Media and incubated for 30
minutes at 37° C. Preincubation medium was replaced with
0.2 ml treatment medium containing DMEM media con-
taining 250 uM IBMX (isobutyl-1-methylxantine) plus 1
mM ascorbic acid with test compound dissolved in DMSO.
Test compounds were tested over a concentration range of
10 M to 10~>M for fB; cells and 10~® to 10~* M for B, and
B, transfected cells. Isoproterenol (107> M) was used as an
internal standard for comparison of activity. Cells were
incubated at 37° C. on a rocker for 30 min with the 35 cells
and 15 min for §§, and f3, cells. Incubation was stopped with
the addition of 0.2N HCI and neutralized with 2.5N NaOH.
The plates, containing the cells and neutralized media, were
stored at -20 degrees celsius until ready to test for cAMP
using the SPA test kit (Amersham).

[0263] Data Analysis and Results: Data collected from the
SPA test procedure were analyzed as percent of the maximal
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isoproterenol response at 107> M. Activity curves were
plotted using the SAS statistical and graphics software. ECy
values were generated for each compound and the maximal
response (IA) developed for each compound iscompared to
the maximal response of isoproternol at 10> M from the
following formula:

A % activity compound
~ % activity isoproterenol

[0264] Table I shows the $3-adronergic receptor ECs, and
1A values for the representative compounds of this invention
that were evaluated in this standard pharmacological test
procedure. These results show that compounds of the present
invention have activity at the f3-adrenergic receptor. The
compounds of this inventon had weaker or no activity at 1
and/or p2-adrenergic receptor.

TABLE 1
Compound No. EC50(B3, uM) TIA(B3)
Example 1 0.032 0.95
0.036 0.71
0.05 0.91
Example 2 0.08 1.12
Example 5 0.29 0.68
Example 6 0.106 1.21
Example 8 0.064 0.82
Example 9 0.047 0.85
Example 10 0.043 0.85
Example 11 0.09 1.05
Example 12 0.05 0.9
Example 13 0.066 0.82
Example 14 0.036 0.96
Example 15 0.034 0.91
Example 16 0.542 1
Example 17 0.015 0.63
Example 18 0.03 1
Example 20 0.25 0.91
Example 21 0.03 1
Example 23 0.01 0.88
Example 24 0.04 0.84
Example 25 0.064 0.87
Example 26 0.037 0.91
Example 27 0.06 0.86
Example 28 0.01 0.76
Example 29 0.043 1
Example 30 0.034 1
0.049 0.87
0.022 0.84
0.098 0.65
Example 31 0.136 0.69
0.068 0.4
Example 32 0.032 1.04
0.032 0.77
Example 33 0.055 0.78
Example 34 0.062 0.83
Example 35 0.133 0.96
Example 36 1.02 0.77
Example 37 0.023 0.92
Example 39 0.036 0.9
Example 40 0.101 0.9
Example 41 0.62 0.84
Example 42 0.095 0.72
Example 43 0.39 0.81
Example 44 0.036 0.99
Example 45 0.064 1.07
Example 46 0.162 0.82
Example 47 0.031 1
Example 48 0.05 0.7
Example 50 0.001 1
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TABLE I-continued

Compound No. ECs5o(B3, uM) TIA(B3)
Example 51 0.001 0.82
Example 52 0.069 0.82
Example 53 0.069 1.17
0.008 1.5
Example 54 1.01 0.7
0.398 0.78
0.4 0.51
Example 55 0.171 1.07
Example 56 0.052 0.84
Example 57 0.093 0.94
Example 58 0.32 1.61
Example 59 0.003 1
Example 60 0.012 0.45
Example 61 0.089 1.34
Example 62 0.134 1.05
Example 65 0.3 0.57
Example 66 0.2 0.99
Example 67 0.029 0.92
Example 68 0.039 1.1
Example 69 0.066 0.67
Example 70 0.106 1
Example 71 0.14 0.94
Example 73 0.07 0.8
Example 74 0.045 0.88
Example 76 0.005 1
Example 77 0.028 0.99
Example 78 0.015 1
Example 79 0.041 0.8
Example 80 0.03 0.84
Example 81 0.021 1
Example 82 0.053 0.94
Example 83 0.027 0.88
Example 84 0.096 0.75
Example 85 0.003 0.82
Example 86 0.127 1.1
Example 87 0.004 0.84
Example 88 0.021 0.81
Example 89 0.093 0.83
Example 90 0.077 0.73
Example 91 0.051 1
Example 92 0.01 0.92
Example 94 0.01 0.59
0.054 0.78
Example 95 0.066 0.9
Example 96 0.306 0.83
Example 97 0.034 0.79
Example 99 0.009 1.08
Example 100 0.016 0.98
Example 101 0.01 0.63
Example 102 0.009 0.95
Example 103 0.074 0.9
Example 104 0.085 0.97
Example 105 0.037 1
Example 106 0.127 0.79
Example 107 0.04 0.92
Example 108 0.007 1.08
Example 111 0.125 0.78
Example 112 0.086 0.89
Example 113 0.13 1
Example 114 0.033 1.1
Example 115 0.013 0.97
Example 116 0.001 1.1
Example 117 0.208 1.1
Example 118 0.022 0.96
Example 119 0.008 1.03
Example 120 0.025 1.1
Example 121 0.09 0.69
Example 122 0.1 0.81

[0265] Based on the results obtained in these standard
pharmacological test procedures, representative compounds
of this invention have been shown to be selective 35 adren-
ergic receptor agonists and are therefore useful in treating
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metabolic disorders related to insulin resistance or hyperg-
lycemia (typically associated with obesity or glucose intol-
erance), atherosclerosis, gastrointestinal disorders, neuroge-
netic inflammation, glaucoma, ocular hypertension, and
frequent urination; and are particularly useful in the treat-
ment or inhibition of type II diabetes, and in modulating
glucose levels in disorders such as type I diabetes. As used
herein, the term modulating means maintaining glucose
levels within clinically normal ranges.

[0266] Asused in accordance with this invention, the term
providing an effective amount means either directly admin-
istering such a compound of this invention, or administering
a prodrug, derivative, or analog which will form an effective
amount of the compound of this invention within the body.

[0267] 1t is understood that the effective dosage of the
active compounds of this invention may vary depending
upon the particular compound utilized, the mode of admin-
istration, the condition, and severity thereof, of the condition
being treated, as well as the various physical factors related
to the individual being treated. As used in accordance with
invention, satisfactory results may be obtained when the
compounds of this invention are administered to the indi-
vidual in need at a daily dosage of from about 0.1 mg to
about 1 mg per kilogram of body weight, preferably admin-
istered in divided doses two to six times per day, or in a
sustained release form. For most large mammals, the total
daily dosage is from about 3.5 mg to about 140 mg. It is
preferred that the administration of one or more of the
compounds herein begin at a low dose and be increased until
the desired effects are achieved.

[0268] Such doses may be administered in any manner
useful in directing the active compounds herein to the
recipient’s bloodstream, including orally, via implants,
parenterally (including intravenous, intraperitoneal and sub-
cutaneous injections), rectally, intranasally, vaginally, and
transdermally. For the purposes of this disclosure, transder-
mal administrations are understood to include all adminis-
trations across the surface of the body and the inner linings
of bodily passages including epithelial and mucosal tissues.
Such administrations may be carried out using the present
compounds, or pharmaceutically acceptable salts thereof, in
lotions, creams, foams, patches, suspensions, solutions, and
suppositories (rectal and vaginal).

[0269] Oral formulations containing the active compounds
of this invention may comprise any conventionally used oral
forms, including tablets, capsules, buccal forms, troches,
lozenges and oral liquids, suspensions or solutions. Capsules
may contain mixtures of the active compound(s) with inert
fillers and/or diluents such as the pharmaceutically accept-
able starches (e.g. corn, potato or tapioca starch), sugars,
artificial sweetening agents, powdered celluloses, such as
crystalline and microcrystalline celluloses, flours, gelatins,
gums, etc. Useful tablet formulations may be made by
conventional compression, wet granulation or dry granula-
tion methods and utilize pharmaceutically acceptable dilu-
ents, binding agents, lubricants, disintegrants, suspending or
stabilizing agents, including, but not limited to, magnesium
stearate, stearic acid, talc, sodium lauryl sulfate, microcrys-
talline cellulose, carboxymethylcellulose calcium, polyvi-
nylpyrrolidone, gelatin, alginic acid, acacia gum, xanthan
gum, sodium citrate, complex silicates, calcium carbonate,
glycine, dextrin, sucrose, sorbitol, dicalcium phosphate,
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calcium sulfate, lactose, kaolin, mannitol, sodium chloride,
talc, dry starches and powdered sugar. Oral formulations
herein may utilize standard delay or time release formula-
tions to alter the absorption of the active compound(s).

[0270] Insome cases it may be desirable to administer the
compounds directly to the airways in the form of an aerosol.

[0271] The compounds of this invention may also be
administered parenterally or intraperitoneally. Solutions or
suspensions of these active compounds as a free base or
pharmacologically acceptable salt can be prepared in water
suitably mixed with a surfactant such as hydroxy-propyl-
cellulose. Dispersions can also be prepared in glycerol,
liquid polyethylene glycols and mixtures thereof in oils.
Under ordinary conditions of storage and use, these prepa-
ration contain a preservative to prevent the growth of
microorganisms.

[0272] The pharmaceutical forms suitable for injectable
use include sterile aqueous solutions or dispersions and
sterile powders for the extemporaneous preparation of sterile
injectable solutions or dispersions. In all cases, the form
must be sterile and must be fluid to the extent that easy
syringability exists. It must be stable under the conditions of
manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria
and fungi. The carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (e.g., glyc-
erol, propylene glycol and liquid polyethylene glycol), suit-
able mixtures thereof, and vegetable oils.

[0273] Suppository formulations may be made from tra-
ditional materials, including cocoa butter, with or without
the addition of waxes to alter the suppository’s melting
point, and glycerin. Water soluble suppository bases, such as
polyethylene glycols of various molecular weights, may also
be used.

[0274] The compounds of the present invention also pos-
sess utility for increasing lean meat deposition and/or
improving lean meat to fat ratio in edible animals, i.e.
ungulate animals and poultry.

[0275] Animal feed compositions effective for increasing
lean meat deposition and for improving lean meat to fat ratio
in poultry, swine, sheep, goats, and cattle are generally
prepared by mixing the compounds of the present invention
with a sufficient amount of animal feed to provide from
about 1 to 1000 ppm of the compound in the feed. Animal
feed supplements can be prepared by admixing about 75%
to 95% by weight of a compound of the present invention
with about 5% to about 25% by weight of a suitable carrier
or diluent. Carriers suitable for use to make up the feed
supplement compositions include the following: alfalfa
meal, soybean meal, cottonseed oil meal, linseed oil meal,
sodium chloride, cornmeal, cane molasses, urea, bone meal,
corncob meal and the like. The carrier promotes a uniform
distribution of the active ingredients in the finished feed into
which the supplement is blended. It thus performs an impor-
tant function by ensuring proper distribution of the active
ingredient throughout the feed. The supplement is used as a
top dressing for the feed, it likewise helps to ensure unifor-
mity of distribution of the active material across the top of
the dressed feed.

[0276] The preferred medicated swine, cattle, sheep and
goat feed generally contain from 0.01 to 400 grams of active
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ingredient per ton of feed, the optimum amount for these
animals usually being about 50 to 300 grams per ton of feed.
The preferred poultry and domestic pet feed usually contain
about 0.01 to 400 grams and preferably 10 to 400 grams of
active ingredient per ton of feed.

[0277] For parenteral administration the compounds of the
present invention may be prepared in the form of a paste or
a pellet and administered as an implant, usually under the
skin of the head or ear of the animal in which increase in lean
meat deposition and improvement in lean mean to fat ratio
is sought. In general, parenteral administration involves
injection of a sufficient amount of the compounds of the
present invention to provide the animal with 0.001 to 100
mg/kg/day of body weight of the active ingredient. The
preferred dosage for swine, cattle, sheep and goats is in the
range of from 0.001 to 50 mg/kg/day of body weight of
active ingredient; whereas, the preferred dose level for
poultry and domestic pets is usually in the range of from
0.001 to 35 mg/kg/day of body weight.

[0278] Paste formulations can be prepared by dispersing
the active compounds in a pharmaceutically acceptable oil
such as peanut oil, sesame oil, corn oil or the like. Pellets
containing an effective amount of the compounds of the
present invention can be prepared by admixing the com-
pounds of the present invention with a diluent such as
carbowax, carnuba wax, and the like, and a lubricant, such
as magnesium or calcium stearate, can be added to improve
the pelleting process. It is, of course, recognized that more
than one pellet may be administered to an animal to achieve
the desired dose level which will provide the increase in lean
meat deposition and improvement in lean meat to fat ratio
desired. Moreover, it has been found that implants may also
be made periodically during the animal treatment period in
order to maintain the proper drug level in the animal’s body.
For the poultry and swine raisers, using the method of the
present invention yields leaner animals.

[0279] Additionally, the compounds of this invention are
useful in increasing the lean mass to fat ratio in domestic
pets, for the pet owner or veterinarian who wishes to
increase leanness and trim unwanted fat from pet animals,
the present invention provides the means by which this can
be accomplished.

[0280] The following general procedures were used in
preparing representative compounds of this invention, and
are referred to as applicable.

PROCEDURE A

[0281] A mixture of 1 molar equivalent of a hydroxyaryl
compound, 1 molar equivalent of (S)-(+)-glycidyl 3-ni-
trobenzenesulfonate and 1.2 molar equivalent of potassium
carbonate in approx. 0.25 molar 2-butanone was heated at
reflux for 18 hours. The reaction mixture was cooled and
partitioned between ethyl acetate and water. The organic
phase was washed with brine and dried over anhydrous
magnesium sulfate. The solvent was removed in vacuo and
the residue purified by flash chromatography on silica gel
Merck-60.

PROCEDURE B

[0282] An approx. 0.3 molar solution of a hydroxyaryl
compound, R-(+)-glycidol and triphenylphosphine in anhy-
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drous tetrahydrofuran was treated drop-wise with 1.1 molar
equivalent of diethyl azodicarboxylate. After stirring the
reaction mixture at ambient temperature overnight, the sol-
vent was removed in vacuo and the residue purified by flash
chromatography on silica gel Merck-60 eluting with the
specified solvent.

PROCEDURE C

[0283] Triphosgene (0.37 molar equivalent) was dissolved
in anhydrous dichloromethane. To this solution, was added
drop-wise, a mixture of the amine (1 molar equivalent) and
N,N-diisopropylethylamine (1.1 molar equivalents) in
dichloromethane over 1 hour at ambient temperature. After
the addition, a second mixture containing an amine (1 molar
equivalent) and anhydrous N,N-diisopropylethylamine (1.1
equivalent) in anhydrous dichloromethane was added in one
portion. In those cases where solubility needed to be
increased then anhydrous tetrahydrofuran was substituted
for anhydrous dichloromethane either in part or in total. The
reaction was stirred at ambient temperature for 1 hour. The
solvent was removed in vacuo and the residue dissolved in
a suitable organic solvent and washed with aqueous sodium
bicarbonate solution, brine and water. The organic layer was
dried over anhydrous sodium (or magnesium) sulfate and
evaporated to dryness in vacuo. The residue was purified by
flash chromatography on silica gel Merck-60 eluting with
the specified solvent.

PROCEDURE D

[0284] An acid (1 molar equivalent) and anhydrous N,N-
diisopropylethylamine (1.1 molar equivalents) were com-
bined anhydrous toluene (approx. 0.1 M solution). Diphe-
nylphosphoryl azide (1.2 molar equivalents) was added and
the reaction stirred at ambient temperature for 0.5 hour. The
reaction was heated to 85° C. for 1 hour prior to the addition
of the amine (1 molar equivalent). The heat was removed,
and the reaction allowed to cool, dichloromethane was
added and the organic phases washed with 1 N sodium
hydroxide, 1 N hydrochloric acid, 1 N sodium hydroxide,
water, brine, and dried with anhydrous sodium (or magne-
sium) sulfate. The solvent was removed in vacuo and the
residue purified by flash chromatography on silica gel
Merck-60 eluting with the specified solvent.

PROCEDURE E

[0285] A mixture of 1 molar equivalent each of the amine
and substituted isocyanate was stirred at ambient tempera-
ture in dichloromethane or tetrahydrofuran for lhour. The
reaction mixture was diluted with dichloromethane and
washed with 1N hydrochloric acid, water, and brine. The
organic layer was dried over anhydrous sodium (or magne-
sium) sulfate, filtered, and the solvent removed in vacuo.
The product was purified by flash chromatography on silica
gel Merck-60 eluting with the specified solvent.

PROCEDURE F

[0286] The tert-butylcarbamate protected amine was dis-
solved in formic acid (excess) and stirred at room tempera-
ture (heating to 60° C. for 5-10 minutes may also be
employed). The formic acid was evaporated under reduced
pressure co-evaporating in vacuo with a mixture of chloro-
form/ethanol achieve a 1:1 formate salt.
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PROCEDURE G

[0287] The amine (either as the formate salt or as a free
base) was dissolved in ethanol with anhydrous N,N-diiso-
propylethylamine (if the amine salt were employed theN
1.1-1.5 molar equivalents). The reaction mixture was heated
at 60° C. overnight. The solvent was removed in vacuo and
the residue purified by flash chromatography on silica gel
Merck-60 eluting with the specified solvent.

PROCEDURE H

[0288] The diphenyl-tert-butylsilyl protected phenol was
dissolved in anhydrous tetrahydofuran at ambient tempera-
ture and tert-butylammonium fluoride (generally 1 molar
equivalent of a 1M tetrahydrofuran solution was sufficient)
was added. The reaction was stirred at ambient temperature
for 10-60 minutes. The solvent was removed in vacuo and
the residue purified by flash chromatography on silica gel
Merck-60 eluting with the specified solvent.

PROCEDURE K

[0289] A solution of the secondary amine was prepared by
dissolving the amine (1 molar equivalents) in acetic acid.
Succinic anhydride (1 molar equivalent) was added. The
suspension was stirred overnight at ambient temperature.
The acetic acid was removed in vacuo and the resulting oil
was taken up in ethyl acetate and washed with 0.1N hydro-
chloric acid and water. The organic layer was dried over
anhydrous sodium sulfate, filtered, and evaporated in vacuo
to give the title acid. An analytical sample was obtained by
crystallization from ethyl acetate.

PROCEDURE L

[0290] To a solution of a molar equivalent of the alcohol
and 2.1 molar equivalents of carbon tetrabromide in a
mixture of dichloromethane and tetrahydrofuran (3 to 1
ratio) at 5° C. was added 2.1 molar equivalents of triph-
enylphosphine, portion-wise. After addition, the ice/water
bath was removed and the reaction was stirred overnight at
ambient temperature. Diethyl ether was added and the
reaction mixture filtered. The filtrate was concentrated in
vacuo and the residue was purified by flash chromatography
on silica gel Merck-60 eluting with the specified solvent.

PROCEDURE M

[0291] To a solution of a molar equivalent of S-(4-{2-
[(tert-butoxycarbonyl)amino]-ethyl }phenyl) O-ethyl car-
bonodithioate in degassed dry ethanol was added 2.5 molar
equivalents of sodium borohydride. This was warmed to 45°
C. for 1 hour. The reaction was cooled to room temperature
and 1 molar equivalent of the bromide added, the reaction
mixture was warmed to 50° C. and stirred for 3 hours. The
cooled treated with dilute hydrochloric acid and the pH
adjusted to 7.5. The mixture was concentrated in vacuo,
taken up into dichloromethane, dried, filtered, and evapo-
rated in vacuo. The residue was purified by flash chroma-
tography on silica gel Merck-60 (elutant: 1:2 ethyl acetate-
hexane).

PROCEDURE N

[0292] The tert-butylcarbamate protected amine was dis-
solved in dichloromethane/trifluoroacetic acid/methanol
(100/25/1 v/v ratio) and stirred for 4 hours at ambient
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temperature. The volatile components were evaporated in
vacua and the residue taken up into dichloromethane and
washed with aqueous sodium bicarbonate. The organic
phase was dried, filtered and evaporated in vacuo to provide
the deprotected amine.

PROCEDURE O

[0293] To a solution of a molar equivalent of the sulfide
(tert-butyl carbamate protected amine) in dichloromethane
at 0° C. was added 2.2 molar equivalents of 3-chloroper-
oxybenzoic acid in dichloromethane. After 1 hour, the
ice/water bath was removed and the reaction was stirred 1
hour more. Additional dichloromethane was added and the
reaction mixture was washed with dilute aqueous sodium
dithionite followed by aqueous sodium bicarbonate. The
organic phase was dried, filtered and evaporated in vacua.
The residue was purified by filtration through silica gel
Merck-60 eluting with dichloromethane-diethyl ether (1/1)

[0294] The following describes the preparation of inter-
mediates useful in the preparation of the compounds of this
invention.

EXAMPLE A

Methyl
2-hydroxy-5-[(2S)(oxiranyl)methoxynbenzoate

[0295] A stirred suspension of methyl 2,5-dihydroxy ben-
zoate (16.81 g, 100 mmol), (2S)oxiranylmethyl 3-nitroben-
zenesulfonate (25.9 g, 100 mmol), and potassium carbonate
(13.82 g, 100 mmol) in 2-propanone (300 mL) was refluxed
under nitrogen for 12 hours. The reaction mixture was
filtered, and the filtrate evaporated in vacuo to a residue. The
residue was dissolved in ethyl acetate and washed sequen-
tially with 1 N hydrochloric acid and water. The organic
phase was dried over anhydrous sodium sulfate, filtered, and
the filtrate evaporated in vacuo to a crude product. The crude
product was purified by flash column chromatography on
silica gel Merck-60 (eluant: 3:1 hexane-ethyl acetate) to
yield the title compound (6.5 g, 29 mmol).

[0296] 'H NMR (DMSO-d,, 300 MHz) & 10.13 (s,1H),
7.27 (d, 3=3.2 Hz,1H), 7.21 (dd, J=8.9, 3.2 Hz,1H), 6.94 (d,
J=8.9 Hz, 1H), 4.31 (dd, J=11.3, 2.4 Hz, 1H), 3.90 (s, 3H),
3.78(dd, J=11.3, 6.5 Hz, 1H), 3.31 (dddd, J=6.5, 4.2,2.7, 2.4
Hz, 1H), 2.84 (dd, J=5.1, 4.2 Hz, 1H), 2.72 (dd, J=5.1, 2.7
Hz, 1H).

(2S)-2-[(4-Benzyloxyphenoxy)methylJoxirane

[0297] 4-Benzyloxyphenol (15.00 g, 74.91 mmol) in
anhydrous N,N-dimethylformamide (50 mL) was added to a
solution of sodium hydride (60% dispersion in oil) (2.88 g,
74.9 mmol) in N,N-dimethylformamide (50 mL). The solu-
tion was stirred for 30 minutes and (S)-(+)-glycidyl 4-me-
thylbenzenesulfonate (17.12, 75.0 mmol) was added. The
mixture was heated to 80° C. for 2 hours. The solvent was
removed and the residue partitioned between diethyl ether
and water. The organic phase was washed with brine and
dried over anhydrous magnesium sulfate. The solution was
filtered and the solvent evaporated to dryness in vacuo. To
yield the title compound as a white solid (13.6 g, 53.3
mmol).

[0298] MS (EI, m/z): 256 [M]*
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EXAMPLE B

tert-Butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-silane

[0299] Step A. (4-Benzyloxy-phenoxy)-tert-butyl-diphe-
nyl-silane

[0300] To asolution of imidazole (12.97 g, 190 mmol) and
4-benzyloxy phenol (34.7 g, 173 mmol) in anhydrous
dichloromethane (500 mL) was added drop-wise a solution
of tert-butyldiphenylchlorosilane (50.0 g, 181 mmol) in
dichloromethane (100 mL). The solution was stirred over-
night at ambient temperature. The mixture was poured into
water (500 mL) and the organic layer washed with saturated
sodium hydrogen carbonate, water, brine and dried over
anhydrous magnesium sulfate. The solution was filtered and
the solvent evaporated to dryness. The solid was crystallized
from diethyl ether to provide the title compound (68.9 g, 142
mmol).

[0301] Mp: 97-98° C.
[0302] MS (EI m/z): 438 [M]*

[0303] Anal. caled. for C,gH;,0,Si: C 79.41 H 6.89
found: C 79.34 H 6.95

[0304] Step B. (4-tert-Butyl-diphenyl-silyloxy)-phenol

[0305] (4-Benzyloxy-phenoxy)-tert-butyl-diphenyl-silane
(32.5 g, 67 mmol) was dissolved in ethanol. 10% Palladium
on carbon (3.0 g) was added followed by cyclohexene (100
mL). The mixture was heated at reflux for 16 hours. The
reaction was cooled to room temperature and filtered
through Celite. The solvent was removed in vacuo to yield
the title compound (22.0 g, 63 mmol).

[0306] MS (EI, m/z): 348 [M]*

[0307] Step C. tert-Butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane

[0308] (4-tert-Butyl-diphenyl-silyloxy)-phenol (7.0 g,
20.0 mmol) was reacted according to Procedure B (eluant:
2:1 hexane-diethyl ether) to give the title compound (4.5 g,
11.1 mmol).

[0309] Mp: 97-99° C.
[0310] MS (EI, m/z): 404 [M]*

[0311] Anal. caled. for C,5H,05Si: C 7422 H 6.98 N 0
found: C 7424 H 6.93 N O

EXAMPLE C

2-(Benzyloxy)-5-(2-oxiranyl)benzamide

[0312] Step A. 2-(Benzyloxy)-5-(2-bromoacetyl)benza-
mide

[0313] 5-Acetyl-2-(phenylmethoxy)benzamide (10.0 g,
37.1 mmol) was dissolved in chloroform and brought to
reflux. Bromine (1.98 g, 12.4 mmol) was added. The solu-
tion was allowed to cool to room temperature. After 10
minutes the bromine color had disappeared and a second
portion of bromine was added. A third portion of bromine
was added after the color had again discharged and the
solution refluxed for a further 10 minutes. The flask was
allowed to cool and placed in the freezer overnight. The



US 2002/0028832 Al

solvent was removed in vacuo and the residue crystallized
from ethanol to provide the title compound (11.3 g, 32.4
mmol).

[0314] Step B. 2-(Benzyloxy)-5-(2-bromo-1-hydroxyeth-
yl)benzamide

[0315] 2-(Benzyloxy)-5-(2-bromoacetyl)benzamide (11.3
£, 32.30 mmol) was dissolved in anhydrous tetrahydrofuran
(250 mL) and cooled in an ice bath. The solution was diluted
with ethanol (250 mL). Sodium borohydride (1.2 g, 32.3
mmol) was added in three portions. Following addition the
solvent was removed in vacuo and the residue partitioned
between water and ethyl acetate. The organic layer was
washed with water, brine, and dried over anhydrous mag-
nesium sulfate. The solution was filtered and the solvent
evaporated to dryness in vacuo to yield crude title compound
(1 0.88 g, 31.06 mmol).

[0316] Step C. 2-(Benzyloxy)-5-(2-oxiranyl)benzamide

[0317] 2-(Benzyloxy)-5-(2-bromo-1-hydroxyethyl)benza-
mide (10.88 g, 31.0 mmol) was reacted according to Pro-
cedure A. The residue was purified by flash chromatography
on silica gel Merck-60 to yield the title compound (6.22 g,
23.04 mmol).

EXAMPLE D

N-Ethyl-N-{4-[(2S)oxiranylmethoxy Jphenyl}urca
[0318] Step A. N-{4-(Benzyloxy)phenyl]-N'-ethylurea

[0319] 4-(Phenylmethoxy)-benzenamine (5.1 g, 25.5
mmol) was dissolved in anhydrous tetrahydrofuran and ethyl
isocyanate (2.00 g, 28.1 mmol) added. The solution was
heated to reflux. After 24 hours ethyl isocyanate (2.00 g,
28.1 mmol) was again added to the reaction mixture and
refluxing continued for a further 24 hours. The reaction
mixture was taken to dryness in vacuo and the residue
purified by flash chromatography on silica gel Merck-60
(eluant: 3:1 hexane-ethyl acetate) to yield the title compound
(6.3 g, 23.30 mmol).

[0320] 'H NMR (DMSO-d,, 300 MHz): d 1.08 (1, 3H),
3.14 (q, 2H), 5.10 (s, 2H), 5.93 (t, 1H), 6.92 (d, 2H), 7.24 (d,
2H), 7.4 (m, 5H), 8.20 (s, 1H)

[0321] Step B. N-Ethyl-N-(4-hydroxyphenyl)urea

[0322] N-[4-(Benzyloxy)phenyl]-N'-ethylurea (6.3 g,
23.30 mmol) was dissolved in ethanol (150 mL). 10%
Palladium on carbon (0.6 g) was added and the mixture
shaken overnight under 50 psi hydrogen on a Parr apparatus.
The solution was filtered through a Celite pad, the residue
washed with ethanol and the solvent removed in vacuo to
yield the title compound (3.84 g, 21.2 mmol).

[0323] 'H NMR (DMSO-dg, 300 MHz): d 1.06 (t, 3H),
3.14 (g, 2H), 5.93 (1, 1H), 6.68 (d, 2H), 7.19 (d, 2H), 8.06
(s, 1H), 8.99 (s, 1H)

[0324] Step C. N-Ethyl-N'-{4-[(2S)oxiranylmethoxy]
phenyl}urea

[0325] N-Ethyl-N'-(4-hydroxyphenylurea (0.5 g, 2.77
mmol) was reacted according to Procedure A. The residue
was purified by flash chromatography on silica gel Merck-60
(eluant: 2:1 hexane-ethyl acetate) to yield the title compound
(0.34 g, 1.4 mmol).
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EXAMPLE E

N-{4-[(2S)-Oxiranylmethoxy Jphenyl} methanesulfonamide

[0326] Step A. N{4-(Benzyloxy)phenyl]methanesulfona-
mide 4-(Phenyl-methoxy)-benzenamine (5.0 g, 25.0 mmol)
was dissolved in anhydrous dichloromethane (100 mL).

[0327] Methane sulfonyl chloride (3.16 g, 27.1 mmol) and
anhydrous N,N-diisopropylethylamine (4.8 mL) were added
and the solution stirred overnight at ambient temperature.
The solvent was removed in vacuo and the residue purified
by flash chromatography on silica gel Merck-60 (eluant: 3:1
hexane-ethyl acetate) to yield the title compound (6.3 g, 22.7
mmol).

[0328] 'H NMR (DMSO-d,, 300 MIz): d 2.89 (s, 3H),
5.11 (s, 2I0), 7.05 (d, 2H), 7.19 (d, 2H), 7.4 (m, 5H), 9.41
(s,1H)

[0329] Step B. N-(4-Hydroxyphenyl)methanesulfonamide

[0330] N-[4-(Benzyloxy)phenyl]methanesulfonamide
(3.0 g, 10.8 mmol) was dissolved in ethanol (150 mL). 10%
Palladium on carbon (0.3 g) was added and the mixture
shaken overnight under 50 psi hydrogen on a Parr apparatus.
The solution was filtered through a Celite pad and the
solvent removed to yield the title compound (1.32 g, 7.4
mmol).

[0331] 'H NMR (DMSO-d,, 300 MHz): d 2.84 (s, 3H),
6.76 (d, 2H), 7.05 (d, 2H), 9.20 (s, 1H), 9.41 (s, 1H)

[0332] Step C. N-{4-[(2S)-Oxiranylmethoxy]
phenyl}methanesulfonamide

[0333] N-(4-Hydroxyphenyl)methanesulfonamide (0.30
g, 1.62 mmol) was reacted according to Procedure B. The
residue was purified by flash chromatography on silica gel
Merck-60 (eluant: 2:1 hexane-ethyl acetate) to give the title
compound as a solid (0.22 g, 0.90 mmol).

[0334] 'H NMR (DMSO-d,, 300 MHz): d 2.44 (m, 1H),
2.71 (m, 1H), 3.00 (s, 3H), 3.08 (m, 1H), 3.62 (m,1H), 3.78
(m,1H), 6.79 (d, 2H), 7.21 (d, 2H), 9.71 (s, 1H)

EXAMPLE F

tert-Butyl 2-{[tert-butyl(diphenyl)silyl]oxy}-5-
[(2S)-oxiranylmethoxy Jphenyl(methylsulfonyl)car-
bamate

[0335] Step A. (4-tert-Butyl-diphenyl-silyloxy)-3-nitro-
acetophenone

[0336] To a solution of imidazole (9.0 g, 132 mmol) and
4-hydroxy-3-nitro-acetophenone (22.83 g, 126 mmol) in
dichloromethane (500 mL) was added drop-wise a solution
of tert-butyldiphenylchlorosilane (36.37 g, 132 mmol) in
anhydrous dichloromethane (100 mL). The solution was
stirred overnight at ambient temperature. The mixture was
poured into water (500 mL) and the organic layer separated
and washed with saturated sodium hydrogen carbonate,
water, brine and dried over anhydrous magnesium sulfate.
The solution was filtered and the solvent evaporated to
dryness in vacuo to give the title compound as a solid (51.63
g, 123 mmol).

[0337] 'H NMR (DMSO-d,, 300 MHz): d 1.10 (s, 9H),
2.48 (s, 3H), 6.64 (d, 1H), 7.55 (m, 6H), 7.76 (m, 4H), 7.93
(dd, 1H), 8.46 (d, 1H)
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[0338] Step B. Acetic Acid 3-nitro-4-(tert-butyl-diphenyl-
silanyloxy)-phenyl Ester

[0339] (4-tert-Butyl-diphenyl-silyloxy)-3-nitro-acetophe-
none (51.63 g, 123 mmol) was dissolved in chloroform (300
mL). 3-Chloroperoxybenzoic acid (31.85 g, 184 mmol) was
added and the solution heated to reflux for 48 hours. The
solution was diluted with dichloromethane, washed with
saturated sodium hydrogen sulfate, saturated sodium hydro-
gen carbonate, brine and dried over anhydrous magnesium
sulfate. The solution was filtered and the solvent evaporated
to dryness in vacuo to yield crude title compound (45.29 g,
104 mmol).

[0340] 'H NMR (DMSO-d,, 300 MHz): d 1.10 (s, 9H),
2.25 (s, 3H), 6.58 (d, 1H), 7.19 (dd, 1H), 7.41 (m, 1H), 7.52
(m, 6H), 7.73 (m, 4H)

[0341] Step C. Acetic Acid 3-amino-4-(tert-butyl-diphe-
nyl-silanyloxy)-phenyl Ester

[0342] Acetic acid 3-nitro-4-(tert-butyl-diphenyl-silany-
loxy)-phenyl ester (5.0 g, 11.86 mmol) was dissolved in
anhydrous tetrahydrofuran (100 mL). Excess Raney Ni was
added and the mixture placed under an atmospheric of
hydrogen overnight. The mixture was filtered through a
Celite pad and the solvent removed to give the title com-
pound as a solid (3.5 g, 8.6 mmol).

[0343] 'H NMR (DMSO-d,, 300 MHz): d 1.08 (s, 9H),
2.20 (s, 3H), 4.97 (s, 2H), 5.92 (dd, 1H), 6.51 (d, 1H), 7.44
(m, 6H), 7.73 (m, 4H)

[0344] Step D. 4-{[tert-Butyl(diphenyl)silylJoxy}-3-[ (me-
thylsulfonyl)amino Jphenyl Acetate

[0345] Acetic acid 3-amino-4-(tert-butyl-diphenyl-silany-
loxy)-phenyl ester (3.5 g, 8.6 mmol) was dissolved in
anhydrous dichloromethane (150 mL) and anhydrous N,N-
diisoproplyamine (1.5 mL) added. The solution was cooled
to -=78° C. and methane sulfonyl chloride (1.08 g, 9.05
mmol) added. The solution was stirred for 30 minutes and
allowed to come to room temperature. The solution was
stirred overnight. The reaction mixture was washed with
water. The organic solvent was dried over anhydrous mag-
nesium sulfate. The solution was filtered and the solvent
evaporated to dryness in vacuo to yield the title compound
as a solid (2.8 g, 5.7 mmol).

[0346] 'H NMR (DMSO-d,, 300 MHz): d 1.08 (s, 9H),
2.22 (s, 3H), 3.13 (s, 3H), 6.31 (d, 1H), 6.62 (dd, 1H), 7.18
(d, 1H), 7.44 (m, 6H), 7.76 (m, 4H), 8.92 (s, 2H),

[0347] Step E. 3-[(tert-Butoxycarbonyl)(methylsulfony-
D)amino]-4-{[tert-butyl(diphenyl)-silyl]Joxy }phenyl acetate

[0348] 4-{[tert-Butyl(diphenyl)silyl]Joxy}-3-[(methylsul-
fonyl)amino]phenyl acetate (2.8 g, 5.7 mmol) was dissolved
in anhydrous dichloromethane (100 mL) and 4-(dimethy-
lamino)pyridine (0.069 g, 5.7 mmol) added. Di-tert-butyl
dicarbonate (1.39 g, 6.37 mmol) in anhydrous dichlo-
romethane was added drop-wise over 1 hour. The solution
was stirred overnight at ambient temperature. The solvent
was washed with water, 1 N hydrochloric acid, and dried
over anhydrous magnesium sulfate. The solution was fil-
tered and the solvent evaporated to dryness in vacuo to give
the title compound (3.20 g, 5.48 mmol).
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[0349] Step F. tert-Butyl 2-{[tert-butyl(diphenyl)silyl]
oxy }-5-hydroxyphenyl (methylsulfonyl)carbamate

[0350] 3-(tert-Butoxycarbonyl)(methylsulfonyl)amino]-

4-{[tert-butyl(diphenyl)-silyl Joxy }phenyl acetate was dis-
solved in methanol (25 mL), 1 N sodium hydroxide (5.5 mL)
was added and the solution stirred for 30 minutes at ambient
temperature. 1N hydrochloric acid (5.5 mL) was added, the
solvent removed in vacuo and the residue partitioned
between dichloromethane and water. The aqueous phase was
washed with dichloromethane. The combined organic
extracts were dried over anhydrous magnesium sulfate. The
solution was filtered and the solvent evaporated to dryness
in vacuo to give the title compound (2.34 g, 4.31 mmol).

[0351] 'H NMR (DMSO-dg, 300 MHz): d 0.94 (s, 9H),
1.41 (s, 9H), 3.49 (s, 3H), 6.06 (d, 1H), 6.37 (dd, 1H), 6.75
(d, 1H), 7.40 (m, 6H), 7.71 (m, 4H), 9.10 (s, 2H),

[0352] Step G. tert-Butyl 2-{[tert-butyl(diphenyl)silyl]
oxy }-5-[(2S)-oxiranylmethoxy lphenyl(methylsulfonyl)car-
bamate

[0353] tert-Butyl 2-{[tert-butyl(diphenyl)silylJoxy}-5-hy-
droxyphenyl(methyl-sulfonyl)carbamate (234 g, 4.31
mmol) was reacted according to Procedure B. The residue
was purified by passage through a silica gel pad (eluant: 2:1
hexane-diethyl ether). The solvent was removed in vacuo to
yield the title compound as a solid (1.8 g, 3.0 mmol).

EXAMPLE G

(2S)-2-[(4-Fluorophenoxy)methyl]oxirane

[0354] 4-Fluoro-phenol (2.9 g, 26.0 mmol) was reacted
according to Procedure A. The residue was purified by flash
chromatography on silica gel Merck-60 (eluant: 2:1 hexane-
diethyl ether) to yield the title compound (2.92 g, 17.34
mmol).

[0355] MS (EI m/z): 168 [M]*
EXAMPLE H

(2S)-2-[(2-Allylphenoxy)methylJoxirane

[0356] 2-Allyphenol (2.03 g, 15.13 mmol) was reacted
according to Procedure A. The title compound was used
without further purification.

EXAMPLE I

N-{3-[(2S)Oxiranylmethoxy Jphenyl}acetamide

[0357] N-(3-Hydroxyphenyl)acetamide (3.03 g, 20.0
mmol) was reacted according to Procedure A. The residue
was purified by flash chromatography on silica gel Merck-60
(eluant: 50:1 chloroform-methanol to yield the title com-
pound (2.92 g, 14 mmol).

EXAMPLE J

tert-Butyl

methylsulfonyl{3-[(2S)oxiranylmethoxy lphenyl}carbamate

[0358] Step A. N{3-(Benzyloxy)phenyl]methanesulfona-
mide

[0359] 3-(Benzyloxy)aniline (9.9 g, 49.7 mmol) was dis-
solved in anhydrous dichloromethane (200 mL) and cooled
to 0° C. Methane sulfonyl chloride (5.41 g, 47.2 mmol) and
triethylamine (9 mL) were added. The reaction was stirred
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for 2 hours at ambient temperature. The mixture was diluted
with dichloromethane, washed with 1N hydrochloric acid
and brine. The solvent was dried over anhydrous magnesium
sulfate, the solution filtered and the solvent evaporated to
dryness in vacuo. The residue was crystallized from a
mixture of diethyl ether and hexane to yield the title com-
pound (8.3 g, 30.0 mmol).

[0360] 'H NMR (DMSO-d,, 300 MHz): d 2.89 (s, 3H),
5.11 (s, 2H), 7.05 (d, 2H), 7.19 (d, 2H), 7.4 (m, 5H), 9.41 (s,
1H)

[0361] Step B. tert-Butyl 3-(benzyloxy)phenyl(methylsul-
fonyl)carbamate

[0362] N-[3-(Benzyloxy)phenyl]methanesulfonamide
(1.74 g, 9.3 mmol) was dissolved in anhydrous dichlo-
romethane (25 mL) and di-tert-butyl dicarbonate (2.23 g,
10.2 mmol) and 4-(dimethylamino)pyridine were added and
the reaction stirred overnight at ambient temperature. The
solution was washed with 1 N hydrochloric acid, brine and
dried over anhydrous magnesium sulfate. The solution was
filtered and the solvent evaporated to dryness in vacuo to
yield the title compound (2.6 g, 6.88 mmol).

[0363] Step C. tert-Butyl-3-hydroxyphenyl (methylsulfo-
nyl)carbamate

[0364] tert-Butyl 3-(benzyloxy)phenyl(methylsulfo-
nyl)carbamate (2.6 g, 6.88 mmol) was dissolved in ethanol
(25 mL), 10% palladium on carbon (0.75 g) and cyclohex-
ene (1.5 mL) were added. The solution was heated to reflux
for 3 hours. The solution was cooled and filtered through
Celite. The solvent was removed in vacuo to yield crude title
compound (1.93 g, 6.7 mmol).

[0365] Step D. tert-Butyl methylsulfonyl{3-[(2S)oxiranyl-
methoxy Jphenyl}carbamate

[0366] tert-Butyl-3-hydroxyphenyl (methylsulfonyl)car-
bamate (1.93 g, 6.7 mmol) was reacted according to Proce-

dure A. The title compound was obtained as a yellow oil.
(1.24 g, 3.5 mmol) and used without further purification.

EXAMPLE K

tert-Butyl{2-fluoro-4-[(2S)oxiranylmethoxy]phenoxy } diphenylsiame,

[0367] Step A. 2-Fluorophenyl Acetate

[0368] 2-Fluorophenol (99.4 g, 886.7 mmol) was stirred in
thionyl chloride (71.2 mL) and acetic acid (51 mL) added.
After the initial reaction had subsided the mixture was
heated to reflux for 4 hours. The solution was then heated at
150° C. overnight. The resulting dark solution was distilled
under reduced pressure at an oil bath temperature of 190° C.
to give the title compound as a pale yellow oil (120.9 g,
784.4 mmol).

[0369] MS (EL m/z): 154 [M]*
[0370] Step B. 1-(3-Fluoro-4-hydroxyphenyl)-1-ethanone

[0371] 2-Fluorophenyl acetate (91.0 g, 590.4 mmol) was
added to a solution of anhydrous aluminum chloride (98.3 g,
737.2 mmol) in carbon disulfide (150 mL). The reaction was
heated to reflux for 48 hours. The excess solvent was
removed by heating at 80° C. for 3 hours followed by 2
hours heating at 140° C. The dark reaction was sonicated
under ice/hydrochloric acid. The solid was removed by
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filtration, dissolved in diethyl ether and filtered. Removal of
the solvent gave a solid which was recrystallized twice from
toluene to give the title compound (51.0 g, 330.9 mmol).
[0372] Step C. 1-(4-{[tert-Butyl(diphenyl)silyl]oxy}-3-
fluorophenyl)-1-ethanone

[0373] To a solution of imidazole (7.29 g, 107.0 mmol)
and 1-(3-fluoro-4-hydroxyphenyl)-1-ethanone (15.0 g, 97.3
mmol) in anhydrous dichloromethane (500 mL) was added
drop-wise a solution of tert-butyldiphenylchlorosilane
(28.09 g, 102.0 mmol) in anhydrous dichloromethane (100
mL). The solution was stirred overnight at room tempera-
ture. The mixture was poured into water (500 mL) and the
organic layer separated and washed with saturated sodium
hydrogen carbonate, water, brine and dried over anhydrous
magnesium sulfate. The solution was filtered and the solvent
evaporated to dryness in vacuo to give the title compound
which was used without further purification (37.9 g, 96.55
mmol).

[0374] MS ((+)APCI, m/z): 393 [M+H]*

[0375] Step D. 4-{[tert-Butyl(diphenyl)silyl]oxy }-3-fluo-
rophenyl Acetate

[0376] 1-(4-{[tert-Butyl(diphenyl)silylJoxy}-3-fluorophe-
nyl)-1-ethanone (8.27 g, 21.07 mmol) was dissolved in
chloroform (300 mL). 3-Chloroperoxybenzoic acid (4.0 g,
23.18 mmol) was added and the solution heated to reflux for
72 hours. The solution was diluted with dichloromethane,
washed with saturated sodium hydrogen sulfate, saturated
sodium hydrogen carbonate, brine and dried over anhydrous
magnesium sulfate. The solution was filtered and the solvent
evaporated to dryness in vacuo to yield the title compound
which was used without further purification (5.28 g, 12.92
mmol).

[0377] MS ((+)APCI, m/z): 426 [M+NH,]*

[0378] Step E. 4-{[tert-Butyl(diphenyl)silyl]oxy }-3-fluo-
rophenol

[0379] 4-{[tert-Butyl(diphenyl)silyl]oxy}-3-fluorophenyl
acetate (5.28 g, 12.92 mmol) was dissolved in methanol (100
mL). 1 N Sodium hydroxide (15.5 mL) was added. The
solution was stirred for 30 minutes at ambient temperature.
1N Hydrochloric acid (16 mL) was added. The solvent was
removed in vacuo and the solid partitioned between dichlo-
ne and water. The aqueous phase was washed with
dichloromethane. The organic layers were combined and the
solvent dried over anhydrous magnesium sulfate. The solu-
tion was filtered and the solvent evaporated to dryness in
vacuo to yield crude title compound (4.5 g, 12.28 mmol).
[0380] MS ((-)ESI, m/z): 365 [M-H]"

[0381] Step F.  tert-Butyl{2-fluoro-4-[(2S)oxiranyl-
methoxy Jphenoxy }diphenylsilane

[0382] 4-{[tert-Butyl(diphenyl)silyl]oxy}-3-fluorophenol
(4.5 g, 12.28 mmol) was reacted according to Procedure B.
The residue was purified by passage through a silica gel pad

(eluant: 2:1 hexane-diethyl ether) to yield the title compound
(2.64 g, 6.25 mmol).

EXAMPLE L
5-{[tert-Butyl(dimethyl)silyl]oxy}-3,4-dihydro-
1(2H)-naphthalenone O-(2S)oxiranylmethyl]Joxime
[0383] Step A. 5-{[tert-Butyl(dimethyl)silylloxy}-3,4-di-

hydro-1 (2H)-naphthalenone

[0384] To a solution of imidazole (3.77 g, 55.0 mmol) and
5-hydroxy-3,4-dihydro-1(2H)-naphthalenone (7.8 g, 48.1
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mmol) in anhydrous N,N-dimethylformamide (50 mL) was
added t-butyldimethylchlorosilane (7.97 g, 5.5 mmol). The
solution was stirred overnight at ambient temperature. The
solvent was removed and the residue partitioned between
dichloromethane and water. The organic layer washed with
saturated sodium hydrogen carbonate, water, brine and dried
over anhydrous magnesium sulfate. The solution was fil-
tered and the solvent evaporated to dryness in vacuo. The
solid was crystallized from hexane-diethyl ether to yield the
title compound (6.38 g, 23.08 mmol).

[0385] MS (EI, m/z): 276 [M]*

[0386] Step B. 5-{[tert-Butyl(dimethyl)silylJoxy}-3,4-di-
hydro-1(2H)-naphthalenone oxime

[0387] 5-{[tert-Butyl(dimethyl)silylJoxy}-3,4-dihydro-
1(2H)-naphthalenone (3.0 g, 10.9 mmol) was dissolved in
ethanol (50 mL). To this solution was added a solution of
hydroxylamine hydrochloride (0.754 g, 10.9 mmol) and
sodium acetate (0.836, 10.9 mmol) in water. The reaction
was heated at 85° C. for 1 hour. The solution was cooled.
The solid was removed by filtration and dried to furnish the
title compound (2.75 g, 9.44 mmol).

[0388] MS (EI, m/z): 292 [M]*

[0389] Step C. 5-{[tert-Butyl(dimethyl)silylJoxy}-3,4-di-
hydro-1(2H)-naphthalenone O-(2S)oxiranylmethvyloxime

[0390] A mixture of 5-{[tert-butyl(dimethyD)silyl]oxy}-3,
4-dihydro-1 (2H)-naph-thalenone oxime (0.483 g, 1.66
mmol) was reacted according to Procedure A. The residue
was purified by flash chromatography on silica gel Merck-60
(eluant: 2:1 hexane-diethyl ether) to yield the title compound
as a solid (0.21, g, 0.60 mmol).

[0391] MS ((+)ESI, m/z): 348 [M+H]"
EXAMPLE M

4-[(2S)Oxiranylmethoxy]-1,3-dihydro-2H-benzimi-
dazol-2-one

[0392] Step A. 2-Nitro-6-[(2S)oxiranylmethoxy]aniline

[0393] 2-Amino-3-nitrophenol (12.0 g, 77.8 mmol) was
reacted according to Procedure A. The residue was purified
by flash chromatography on silica gel Merck-60 (eluant: 2:1
hexane-diethyl ether) to yield the title compound (4.30 g,
20.46 mmol).

[0394] Step B. 4-[(2S)Oxiranylmethoxy]-1,3-dihydro-2H-
benzimidazol-2-one

[0395] 2-Nitro-6-[(2S)oxiranylmethoxy]aniline (0.20 g,
0.96 mmol) was dissolved in anhydrous tetrahydrofuran (10
mL). Excess Raney Ni was added and the mixture hydro-
genated under an atmosphere of hydrogen overnight. The
mixture was filtered through a Celite pad. To the anhydrous
tetrahydrofuran solution was added with cooling anhydrous
N,N-diisopropylethylamine (0.365 mL) followed by phos-
gene in toluene (0.525 mL). The solvent was partially
removed and the title compound collected by filtration (0.10
g, 0.49 mmol).

[0396] MS ((+)ESI, m/z): 207 [M+H]"
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EXAMPLE O

8-(Benzyloxy)-5-[(2S)oxiranylmethoxy]-3,4-dihy-
dro-2(1H)-quinolinone
[0397] Step A. 5,8-Dihydroxy-3,4-dihydro-2(1H)-quinoli-
none

[0398] 5,8-Dimethoxy-3,4-dihydro-2(1)-quinolinone

(prepared as described in Chem. Pharm. Bull., 1981, 129,
2161) (1.5 g, 7.24 mmol) was heated at 120° C. in 40%
hyrobromic acid (15 mL) for 4 hours. The reaction mixture
was cooled in ice and the solid filtered and washed with
water. The aqueous phase was extracted with ethyl acetate.
The solvent was removed and the residue combined with the
filtrate to give crude title compound (1.04 g, 5.80 mmol).

[0399] MS ((+)ESI, m/z): 180 [M+H]*, 359 [2M+H]*

[0400] Step B. 8-(Benzyloxy)-5-hydroxy-3,4-dihydro-
2(1H)-quinolinone

[0401] 5,8-Dihydroxy-3,4-dihydro-2(1H)-quinolinone
(2.0 g, 11.16 mmol) and potassium carbonate (1.8 g, 13.02
mmol) were stirred at reflux in acetone (35 mL). Benzyl
bromide (1.33 mL, 11.2 mmol) was added and refluxing
continued for 4 hours. The solvents were removed and the
reaction mixture partitioned between chloroform and water.
The organic phase was washed with brine and dried over
anhydrous magnesium sulfate. The solution was filtered and
the solvent evaporated to dryness in vacuo. The residue was
purified by flash chromatography on silica gel Merck-60
(eluant: 1:1 hexane-ethyl acetate) to yield the title compound
(0.80 g, 2.97 mmol).

[0402] MS ((+)ESI, m/z): 270 [M+H]"

[0403] Step C. 8-(Benzyloxy)-5-[(2S)oxiranylmethoxy]-
3,4-dihydro-2(1H)-quinolinone

[0404] 8-(Benzyloxy)-5-hydroxy-3,4-dihydro-2(1-quino-
linone (0.20 g, 0.743 mmol) was reacted according to
Procedure A. The residue was purified by flash chromatog-
raphy on silica gel Merck-60 (eluant: 50:1 chloroform-
methanol) to yield the title compound (0.210 g, 0.61 mmol).

[0405] MS ((+)APCL m/z): 326 [M+H]*
EXAMPLE P

tert-Butyl{3-[(2S)oxiranylmethoxy Jphenoxy}
diphenylsilane

[0406] Step A. 3-{[tert-butyl(diphenyl)silyl]oxy }phenol

[0407] Resorcinol (15 g, 136 mmol) was dissolved in
anhydrous dichloromethane (377 mL). tert-butylchlo-
rodiphenyl silane (37.44 g,136 mmol) and imidazole (10.20
g, 149.6 mmol) were added. The reaction was stirred over-
night at ambient temperature. The solvent was removed in
vacuo and the residue purified by flash chromatography on
silica gel Merck-60 (eluant: 4:1 hexane-diethyl ether) to
yield the title compound (5.5 g, 16.0 mmol).

[0408] 'H NMR (DMSO-d,, 300 MIIz): d 1.00 (s, 9H),
6.20 (m, 2H), 6.30 (d, 1H), 6.90 (t, 1H), 7.50 (m, 6H), 7.70
(m, 4H), 9.30 (broad s,1H).
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[0409] Step B.
phenoxy }diphenylsilane

[0410] 3-{[tert-Butyl(diphenyl)silylJoxy}phenol (5.5 g,
16 mmol) was reacted according to Procedure B. The
residue was purified by flash chromatography on silica gel
Merck-60 (eluant: 3:1 hexane-diethyl ether) to yield the title
compound (3.4 g, 8.4 mmol).

[0411] 'H NMR (DMSO-d,, 300 MHz): d 1.00 (s, 9H),
2.60 (m,1H), 2.80 (m,1H), 3.50 (m,1H), 3.70 (m, 1H), 4.20
(m, 1H), 6.40 (m, 2H), 6.50 (m, 1H), 7.10 (m, 1H), 7.50 (m,
6H), 7.70 (m, 4H).

tert-Butyl[3-[ (2S)oxiranylmethoxy]

EXAMPLE Q

2-[(E)-2-(4-Nitrophenyl)diazenyl]-5-[(2S)oxiranyl-
methoxy Jpyridine

[0412] Step A. 6-[(E)-2-(4-Nitrophenyl)diazenyl]-3-pyri-
dinol

[0413] To a slurry of 4-nitroaniline (27.63 g, 200 mmol)
and sodium nitrite (13.81 g, 200 mmol) in ice-water (400
mL) was added concentrated hydrochloric acid (79 mL) so
as to maintain the internal temperature between 0° C. and
minus 1° C. The resulting near-solution was used directly. To
a cooled solution (between 0° C. and minus 2° C. internal
temperature) of 3-hydroxypyridine (19.0 g, 200 mmol) and
potassium hydroxide (11.2 g, 200 mmol) in water (300 mL)
was added at the same time and with cooling, a solution of
potassium hydroxide (58.0 g, 103 mmol) in water (500 mL)
and the first prepared near-solution above. Following the
addition of the reactants the dark reaction was stirred at 0°
C. for 1 hour. Acetic acid (50 mL) was added and the
resulting dark solid removed and air-dried. The solid was
taken up in ethanol and treated with charcoal. Following
removal of the solid the solution was cooled and the result-
ing solid removed. Further crystallization from ethanol
afforded (10.1 g, 41 mmol). A further batch of material was
obtained following pooling of the supernatants, partial sol-
vent removal and a further crystallization (10.6 g, 43 mmol).

[0414] MS ((+)ESI, m/z): 245 [M+H]"

[0415] Step B. 2-[(E)-2-(4-Nitrophenyl)diazenyl]-5-
[(2S)oxiranylmethoxy Jpyridine

[0416] 6-(E)-2-(4-Nitrophenyl)diazenyl]-3-pyridinol
(0.50 g, 2.05 mmolwas reacted according to Procedure A.
The residue was purified by flash chromatography on silica
gel Merck-60 (eluant: 1:1 ethyl acetate-hexane) to yield the
title compound (0.20 g, 0.66 mmol).

[0417] 'H NMR (DMSO-d,, 300 MHz): d 2.80 (m, 1H),
2.92 (m, 1H), 3.5 (m, 1H), 4.15 (m, 1H), 4.62 (m, 1H), 7.75
(dd, 1H), 7.90 (m, 1H), 8.16 (d, 2H), 8.5 (m, 3H)

EXAMPLE R

[0418] Step A. 4-{[tert-butyl(diphenyl)silyl]oxy}-2-chlo-
robenzaldehyde

[0419] To a solution of imidazole (4.28 g, 62.89 mmol)
and 2-chloro-4-hydroxybenzaldehyde (8.95 g, 57.16 mmol)
in CH,Cl, (500 ml) was added drop-wise a solution of
tert-butyldiphenylchlorosilane (17.27 g, 62.86 mmol) in
anhydrous dichloromethane, (200 ml). The solution was
stirred overnight at ambient temperature. The mixture was
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poured into water (500 ml) and the organic layer washed
with saturated sodium hydrocarbonate solution, water, brine
and dried over anhydrous magnesium sulfate. The solvent
was filtered and removed in vacuo to furnish the title
compound (24.2 g, 61.2 mmol).

[0420] 'H NMR (DMSO-dg, 300 MHz): d 1.11 (s, 9H),
6.88 (dd, 1H), 6.94 (d, 1H), 7.40 (m, 1H), 7.51 (m, 6H), 7.75
(m, 4H), 10.13 (s, 1H)

[0421] Step B. 4-{[tert-butyl(diphenyl)silyl]oxy}-2-chlo-
rophenyl formate

[0422] 4-{[tert-Butyl(diphenyl)silyl]oxy}-2-chloroben-
zaldehyde (11.00 g, 28 mmol) was dissolved in chloroform
(150 ml). 3-Chloroperoxybenzoic acid (7.21 g, 41.8 mmol)
was added and the solution heated to reflux for 72 hours. The
solution was diluted with dichloromethane, washed with
saturated sodium hydrogen sulfate solution, saturated
sodium hydrogen carbonate solution, brine and dried over
anhydrous magnesium sulfate. The solvent was filtered and
removed in vacuo to furnish the title compound (9.42g, 22.9
mmol).

[0423] 'H NMR (DMSO-d,, 300 MHz): d 1.11 (s, 9H),
6.69 (dd, 1H), 6.94 (d, 1H), 7.16 (d, 1H), 7.42 (m, 6H), 7.68
(m, 4H), 8.13 (s, 1H)

[0424] Step C. 4-{[tert-Butyl(diphenyl)silylJoxy}-2-chlo-
rophenol

[0425] 4-{[tert-Butyl(diphenyl)silyl]oxy }-2-chlorophenyl
formate (9.42 g, 22.4 mmol) was dissolved in methanol (50
ml). 10% Potassium hydroxide (15 mL) was added. The
solution was stirred for 30 minutes at ambient temperature.
The solvent was removed in vacuo and the solid partitioned
between ethyl acetate and water. The aqueous phase was
acidified with hydrochloric acid and extracted three times
with ethyl acetate. The organic layers were combined and
the solvent dried over anhydrous magnesium sulfate. The
solution was filtered and the solvent evaporated to dryness
in vacuo to yield crude title compound (8.04 g, 21 mmol).

[0426] 'H NMR (DMSO-dg, 300 MHz): d 1.11 (s, 9H),
6.58 (dd, 1H), 6.67 (d, 1H), 6.78 (d, 1H), 7.46 (m, 6H), 7.70
(m, 4H), 9.64 (s, 1H)

[0427] Part D. tert-Butyl(diphenyl)silyl
[(2S)oxiranylmethoxy Jphenyl ether

[0428] 4-{[tert-Butyl(diphenyl)silyl]oxy }-2-chlorophenol
(8.04 g, 21 mmol) was reacted according to Procedure B.
The residue was purified by passage through a silica gel plug
eluting with (eluant: 2:1 hexane-diethyl ether) to furnish the
title compound (4.8 g, 10.9 mmol).

[0429] 'H NMR (DMSO-d,, 300 MHz): d 1.11 (s, 9H),
2.69 (m, 1H), 2.81 (m, 1H), 3.33 (m, 1H), 3.82 (m, 1H), 4.28
(dd, 1H), 6.62 (dd, 1H), 6.81 (d, 1H), 6.94 (d, 1H), 7.46 (m,
6H), 7.70 (m, 4H)

3-chloro-4-

EXAMPLE S

Triisopropyl{2-methyl-4-[(2S)oxiranylmethoxy]
phenoxy}silane

[0430] The title compound (5.83 g, 17.32 mmol)was pre-
pared according to Procedure B using the following
amounts: 4-(triisopropylsilyloxy)-3-methylphenol (prepared
according to B. A. Wood et. al., Xenobiotica, 1975, 5, 183)
(773 g, 27.56 mmol), R-(+)-glycidol (4.02 mL, 60.63
mmol), triphenylphosphine (15.90 g, 60.63 mmol), diethyl
azodicarboxylate (9.76 mL, 62.01 mmol).
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[0431] 'H NMR (CDCL,, 300 MHz,) d 6.67 (m, 2H), 6.58
(dd, J=8.2 and 3.1 Hz, 1H), 4.12 (AXm, 1H), 3.90 (AXm,
1H), 3.32 (m, 1H), 2.88 (AXt, J=5.0 Hz, 1H), 2.74 (AXm,
1H), 2.21 (s, 3H), 1.27 (m, 3H) and 1.10 (m, 18H).

EXAMPLE T

5-[(2S)Oxiranylmethoxy]-1,3-benzodioxole

[0432] The title compound (2.01 g, 10.35 mmol) was
prepared according to Procedure A using the following
amounts: sesamol (2.49 g, 18.02 mmol), potassium carbon-
ate (2.74 g, 19.83 mmol) and (2S)-(+)-glycidyl-3-nitroben-
zenesulfonate (4.67 g, 18.02 mmol).

[0433] 'H NMR (CDCL,, 300 MHz,) d 6.69 (d, J=8.4 Hz,
1H), 6.52 (d, J=2.5 Hz, 1H), 6.33 (dd, J=8.4 and 2.5 Hz, 1I1),
591 (s, 2I0), 4.14 (ABdd, J=11.0 and 3.3 Hz, 1II), 3.86
(ABdd, J=11.0 and 5.7 Hz, 1H), 3.33 (m, 1H), 2.88 (m, 1H)
and 2.74 (m, 1H).

[0434] The following describe the preparation of repre-
sentative examples of this invention.

EXAMPLE 1

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid 4-fluoro-benzylamide

[0435] Step A. [2-(4-Amino-phenyl)-ethyl]-carbamic acid
tert-butyl ester

[0436] 4-(2-Aminoethylaniline (20.0 g, 146 mmol) was
dissolved in anhydrous dichloromethane (500 mL). Di-tert-
butyl dicarbonate in anhydrous dichloromethane was added
drop-wise over 1 hour. The solution was stirred overnight.
The solvent was evaporated to dryness in vacuo to yield a
solid. Recrystallization from diethyl ether/hexane gave the
title compound (33.0 g, 135 mmol).

[0437] m.p 78-79° C.

[0438] MS (EL m/z): [M]"236

[0439] 'H NMR (DMSO-d,, 300 MHz): d 1.35 (s, 9H),
2.48 (m, 2H), 2.99 (m, 2H), 4.81 (s, 2H), 6.45 (d, 2H), 6.79
(t, 1H), 6.81 (d, 2H)

[0440] Step B. tert-Butyl
D)amino]phenethylcarbamate

4-[(1-benzyl-4-piperidiny-

[0441] [2-(4-Amino-phenyl)-ethyl]-carbamic acid tert-bu-
tyl ester (16.64 g, 70 mmol) and benzyl piperidone (20.00 g,
104 mmol) were dissolved in dichloroethane (300 mL).
Anhydrous sodium sulfate (100 g, 700 mmol) was added
followed by acetic acid (20 mL). Stirring was continued for
45 minutes. Sodium triacetoxyborohydride (44.8 g, 211
mmol) was added and stirring continued overnight. The
mixture was filtered, diluted with dichloromethane (600
mL), and washed with 40% sodium hydroxide, water and
brine. The organic layer was dried over anhydrous magne-
sium sulfate and the solution filtered. The solvent was
evaporated to dryness in vacuo to yield an oil which was
stirred in hexane. The resulting title compound was obtained
as a white solid. (26.0 g, 63.5 mmol).

[0442] MS ((+)ESI, m/z): 410 [M+H]"
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[0443] Step C.  24-(Piperidin-4-ylamino)-phenyl]-
ethyl}-carbamic Acid tert-butyl Ester

[0444] tert-Butyl 4-[(1-benzyl-4-piperidinyl)amino Jphen-
ethylcarbamate (26.0 g, 63.5 mmol) was dissolved in etha-
nol (500 mL), 10% palladium on carbon (5.5 g) was added
followed by cyclohexene (100 mL). The solution was heated
to reflux for 1.5 hours. The mixture was cooled to ambient
temperature, filtered through a Celite pad, and the solvent
removed in vacuo to yield the title compound (19.67 g,
61.59 mmol).

[0445] m.p 109-111° C.
[0446] MS ((+)APCI, m/z): 320 [M+H]*

[0447] 'H NMR (DMSO-d, 300 MHz): d 1.18 (qd, 2H),
1.35 (s, 9H), 1.80 (d, 2H), 2.49 (m, 4H), 2.90 (dt, 2H), 3.01
(g, 2H), 3.18 (m, 1H), 5.17 (d, 1H), 6.46 (d, 2h), 6.76 (1, 1H),
6.85 (d, 2H)

[0448] Step D. tert-Butyl 4-[(1-{[(4-fluorobenzyl)amino]
carbonyl }-4-piperidinyl)amino Jphenethylcarbamate

[0449] The title compound (0.95 g, 2.00 mmol) was pre-
pared from 4-fluoro benzyl amine (0.5 g, 4 mmol) and
{2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-carbamic  acid
tert-butyl ester (1.276 g, 4 mmol) according to Procedure C.

[0450] MS ((+)APCL m/z): 471 [M+H]*

[0451] Step E. 4{4-(2-Aminoethyl)anilino]-N-(4-fluo-
robenzyl)-1-piperidinecarboxamide formate

[0452] tert-Butyl  4-[(1-{[(4-fluorobenzyl)amino]carbo-
nyl}-4-piperidinyl)amino Jphenethyl carbamate (0.870 g,
1.85 mmol) was reacted according to the Procedure F to
obtain the title compound which was used without further
purification.

[0453] 'H NMR (DMSO-d,, 300 MHz): d 1.83 (d, 2H),
2.66 (t, 2H), 2.82 (m, 4H), 3.42 (m,1H), 3.92 (d, 2H), 4.22
(d, 2H), 5.38 (m, 1H), 6.58 (d, 1H), 6.90(d, 2H) 7.18 (m ,
6H), 7.35 (m, 4H), 8.41 (s, 1H)

[0454] Step F. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl-
)silyl]oxy}phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-(4-fluorobenzyl)-1-piperidinecar-
boxamide

[0455] 4{4-(2-Aminoethyl)anilino]-N-(4-fluorobenzyl)-
1-piperidinecarboxamide formate (0.77 g, 1.85 mmol) was
reacted with  tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.671 g, 1.66 mmol) according to Proce-
dure G to give the title compound (0.53 g, 0.67 mmol).

[0456] Step G. 4-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic Acid 4-fluoro-benzylamide

[0457] 4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)anilino]-N-
(4-fluorobenzyl)-1-piperidinecarboxamide ~ (0.320, 0.41
mmol) was reacted following Procedure H (eluant: 5:1

chloroform-methanol) to give the title compound (0.141 g,
0.26 mmol).

[0458] m.p 89-91° C.
[0459] MS ((+)ESI, m/z): 537 [M+H]"

[0460] Anal. caled. for C;,H;,FN,0,HC1+0.1 H,O: C
62.68 H 6.70 N 9.75 found: C 62.45 H 6.53 N 9.54
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EXAMPLE 2

4-{2(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-car-
boxylic Acid Cyclohexylamide

[0461] Step A. tert-Butyl 4-({1-[(cyclohexylamino)carbo-
nyl]-4-piperidinyl}amino)phenethyl carbamate

[0462] {2-[4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.05 g, 3.28 mmol) was reacted
with cylohexylisocyanate (0.41 g, 3.28 mmol) according to
Procedure E. The title compound was obtained (eluant: 50:1
chloroform-methanol) as a solid (0.595 g, 1.33 mmol).

[0463] 'H NMR (DMSO-d,, 300 MHz): d 1.15 (m, 8H),
1.31(s, 9H), 1.70 (m, 8H), 2.78(t, 2H), 3.02(m, 2H), 3.89(d,
2H), 5.10(s, 2H), 5.24 (d, 1H), 6.1 (d, 1H), 6.50 (d, 2H),
6.80(t, 1H), 6.90(d, 2H).

[0464] Step B. 4{4-(2-Aminoethyl)anilino]-N-cyclo-
hexyl-1-piperidinecarboxamide formate

[0465] tert-Butyl 4-[(1-{[(cyclohexylmethyl)amino]car-
bonyl}-4-piperidinyl)-amino]-phenethylcarbamate  (0.595,
1.33 mmol) was reacted according to procedure F to obtain
the title compound (0.461 g, 1.1 mmol) which was used
without further purification.

[0466] Step C. 4-]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-(cyclohexyl)-1-piperidinecarboxa-
mide

[0467] 4{4-(2-Aminoethyl)anilino]-N-(cyclohexylm-
ethyl)-1-piperidinecarboxamide formate (0.461 g, 1.1
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.358 g, 0.88 mmol) according to
Procedure G to give the title compound (eluant: 20:1 chlo-
roform-methanol) (0.19 g, 0.25 mmol).

[0468] 'HNMR (DMSO-d,, 400 MHz): d 1.12 (s, 9H), 1.2
(m, 9H), 1.79 (m, 9H), 2.78(m, 4H), 3.85 (m, 4H), 5.30(s,
1H), 6.14 (d, 1H), 6.55 (d, 2H), 6.70 (q, 4H), 6.92 (d, 2H),
7.45(m, 6H), 7.75(m, 4H).

[0469] Step D. 4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl} -phenylamino)-piperidine-1-car-
boxylic acid cyclohexylamide

[0470] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propyl]amino }ethyl)anilino]-N-
(cyclohexylmethyl)-1-piperidinecarboxamide (0.19 g, 0.25
mmol) was reacted according to Procedure H to furnish
(eluant: 5:1 chloroform-methanol) the title compound (0.02
g, 0.03 mmol)

[0471] m.p. 77-86° C.
[0472] MS ((+)ESI, m/z): 511 [M+H]*

[0473] Anal. caled. for C,oH,,N,0,.HCL: C 64.04 H8.16
N 10.06 found: C 64.05 H 7.93 N 9.95
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EXAMPLE 3
4-(4-{2-[(2S)-3-(4-Fluoro-phenoxy)-2-hydroxy-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-car-
boxylic Acid Octylamide
[0474] Step A. (2-{41-(Octylcarbamoyl)-piperidin-4-

ylamino]-phenyl}-ethyl)-carbamic acid tert-butyl ester
[0475] {2-[4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (6.0 g, 18.7 mmol) was reacted
with octyl isocyanate (2.91 g, 18.7 mmol) according to
Procedure E. The title compound was obtained (eluant: 50:1
chloroform-methanol) (6.1 g, 12.8 mmol) as a solid.
[0476] MS ((+)ESI, m/z): 475 [M+H]"

[0477] Step B. 4-[4-(2-Aminoethyl)anilino]-N-octyl-1-pi-
peridinecarboxamide formate

[0478] (2-{4-l -(Octylcarbamoyl)-piperidin-4-ylamino]-
phenyl}-ethyl)-carbamic acid tert-butyl ester (0.45 g, 0.95
mmol) was reacted according to Procedure F to obtain the
title compound (0.400 g, 0.95 mmol) which was used
without further purification.

[0479] Step C. 4-(4-{2-[(2S)-3-(4-Fluoro-phenoxy)-2-hy-
droxy-propylamino]-ethyl } -phenylamino)-piperidine-1-car-
boxylic acid octylamide

[0480] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-
ecarboxamide formate (0.400 g, 0.95 mmol) was reacted
with (2S)-2-[(4-fluorophenoxy)methylJoxirane (0.119 g,
0.713 mmol) according to Procedure G to give the title
compound (eluant: 20:1 chloroform-methanol) (0.085 g,
0.15 mmol).

[0481] MP: 58-64° C.

[0482] MS ((+)ESI, m/z): 543 [M+H]"

[0483] Anal. caled. for C;,H,,FN,05+0.5 H,O: C 67.48
H 8.77 N 10.15 found: C 67.43 H 8.59 N 10.02

EXAMPLE 4
4-(4-{2-[(2S)-3-(2-Allyl-phenoxy)-2-hydroxy-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-car-

boxylic Acid Octylamide
[0484] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-
ecarboxamide formate (0.40 g, 0.95 mmol) was reacted with
(2S)-2-[(2-allylphenoxy)methylJoxirane (0.125 g, 0.713
mmol) according to Procedure G to give the title compound
(eluant: 20:1 chloroform-methanol) (0.060 g, 0.1 mmol).
[0485] MP: 73-80° C.
[0486] MS ((+)ESI, m/z): 565 [M+H]"
[0487] Anal. caled. for C;,H,,N,0;,.2HCL: C 64.04 H
8.53 N 8.79 found: C 64.6 H 8.68 N 8.63

EXAMPLE 5

4-(4-{2-[(2S)-3-(6-Amino-pyridin-3-yloxy)-2-hy-
droxy-propylamino]-ethyl}-phenylamino)-piperi-
dine-1-carboxylic Acid Octylamide

[0488] Step A. 4-[4-(2-{[(2S)-2-Hydroxy-3-({2-[(E)-2-(4-
nitrophenyl)diazenyl]-4-pyridinyl}oxy)propyl]
amino}ethyl)anilino]-N-octyl-1-piperidinecarboxamide
[0489] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-
ecarboxamide formate (0.35 g, 0.825 mmol) was reacted
with 2-[(E)-2-(4-nitrophenyl)diazenyl]-4-{(2S)oxiranyl-
methoxy Jpyridine (0.200 g, 0.66 mmol) according to Pro-
cedure G to give the title compound (eluant: 20:1 chloro-
form-methanol) (0.1 g, 0.15 mmol).
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[0490] Step B. 4-(4-{2-[(2S)-3-(6-Amino-pyridin-3-
yloxy)-2-hydroxy-propylamino J-ethyl}-phenylamino)-pip-
eridine-1-carboxylic Acid Octylamide

[0491] 4-{4-(2-{[(2S)-2-Hydroxy-3-({2-{(E)-2-(4-nitro-
phenyl)diazenyl]-4-pyridinyl}oxy)propyl]

amino }ethyl)anilino ]-N-octyl-1-piperidinecarboxamide (0.1
g, 0.15 mmol) was dissolved in ethanol (10 mL) and 10%
palladium on carbon (0.015 g) added. The solution was
shaken in a Parr apparatus at 50 psi hydrogen atmosphere for
1.5 hours, filtered through a Celite pad and the solvent
removed in vacuo. The residue was purified by flash chro-
matography on silica gel Merck-60 (eluant: 10:1 chloro-
form-methanol) to furnish the title compound (0.02 g, 0.037
mmol).

[0492] m.p 134-138° C.
[0493] MS ((+)ESI, m/z): 541 [M+H]"

[0494] Anal. caled. for C;oH,sN,O5;.HC1+0.25 H,0: C
61.94 H 8.58 N 14.45 found: C 62.27 H 8.73 N 13.98

EXAMPLE 6

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic Acid [2-(3-methoxy-phenyl)-ethyl]-
amide

[0495] Step A. tert-Butyl 4-[(1-{[(3-methoxyphenethy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0496] The title compound (0.446 g, 0.899 mmol) was
prepared from 3-methoxy phenethylamine (0.302 g, 2.0
mmol) and {2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (0.638 g, 2 mmol) according to
Procedure C (eluant: 50:1 chloroform-methanol).

[0497] Step B. 4-[4-(2-Aminoethyl)anilino]-N-(3-meth-
oxyphenethyl)-1-piperidinecarbox-amide formate

[0498] tert-Butyl 4 (1-{[(3-methoxyphenethyl)amino]
carbonyl}-4-piperidinyl)-amino Jphenethyl carbamate
(0.446 g, 0.899 mmol) was reacted according to the Proce-
dure F to obtain the title compound (0.398 g, 0.899 mmol)
which was used without further purification.

[0499] Step C. 4-[4-(2-{[(2 S)-3-(4-{[tert-Butyl(diphenyl-
)silyl]oxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-(3-methoxyphenethyl)-1-piperidin-
ecarboxamide

[0500] 4{4-(2-Aminoethyl)anilino]-N-(3-methoxyphen-
ethyl)-1-piperidine-carboxamide formate (0.398 g, 0.899
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.290 g, 0.71 mmol) according to
Procedure G to yield (eluant: 20:1 chloroform-methanol) the
title compound (0.110 g, 0.14 mmol)

[0501] 'H NMR (DMSO-d,, 300 MHz): d 1.05 (s, 9H),
1.25 (m, 2H), 1.83 (d, 2H), 2.51 (m, 1H), 2.75 (m, 6H), 3.23
(m, 2H), 3.68 (s, 3H), 3.88 (m, 4H), 5.1 (m, 1H), 5.4 (d, 1H),
6.55 (d, 2H), 6.60 (1, 1H), 6.75 (m, 4H), 6.79 ( d, 2H),6.96
(d, 2H), 7.2 (t, 1H), 7.48 (m, 6H), 7.75 (m, 4H).

[0502] Step D. 4-(4-{2-](2S)-2-Hydroxy-3-(4-hydron-
phenon)-propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid [2-(3-methoxy-phenyl)-ethyl]-amide
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[0503] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)anilino]-N-
(3-methoxyphenethyl)-1-piperidinecarboxamide (0.110 g,
0.14 mmol) was reacted according to Procedure H to yield
(eluant: 5:1 chloroform-methanol) the title compound (0.025
g, 0.044 mmol).

[0504] MP: 103-108° C.
[0505] MS ((+)ESI, m/z): 563 [M+H]"

[0506] Anal. caled. for C;,H,,N,05.HCI1+0.15 H,0: C
63.86 H 7.25 N 9.31 found: C 63.75 H 7.44 N 9.55

EXAMPLE 7

4-(4-{2-[2-(3-Carbamoyl-4-hydroxy-phenyl)-2-hy-
droxy-ethylamino]-ethyl}-phenylamino)-piperidine-
1-carboxylic Acid Octylamide

[0507] Step A. 4-{4{2-({23-(Aminocarbonyl)-4-(ben-
zyloxy)phenyl]-2-hydroxyethyl }-amino)ethyl]anilino}-N-
octyl-1-piperidinecarboxamide

[0508] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-
ecarboxamide formate (0.50 g, 1.18 mmol) was reacted with
2-(benzyloxy)-5-(2-oxiranyl)benzamide (0.255 g, 0.95
mmol) according to Procedure G to give the title compound
(eluant: 20:1 chloroform-methanol) (0.143 g, 0.22 mmol).

[0509] Step B. 4-(4-{2-[2-(3-Carbamoyl-4-hydroxy-phe-
nyl)-2-hydroxy-ethylamino]-ethyl}-phenylamino)-piperi-
dine-1-carboxylic acid octylamide

[0510] 4-{4-2-({2-[3-(Aminocarbonyl)-4-(benzylox-
y)phenyl]-2-hydroxyethyl}-amino)ethylJanilino }-N-octyl-
1-piperidinecarboxamide was dissolved in ethanol (20 mL)
and 10% palladium on carbon added (0.1 g). The mixture
was shaken overnight on a Parr apparatus under 50 psi
hydrogen, filtered through a Celite pad and the solvent
removed in vacuo. The residue was purified by flash chro-
matography on silica gel Merck-60 (eluant: 5:1 chloroform-
methanol) to yield the title compound (0.030 g, 0.05 mmol)

[0511] m.p. 101-104° C.
[0512] MS ((+)ESI, m/z): 554 [M+H]*

[0513] Anal. caled. for C5;H,,N;0,.HCI1+0.75 H,O: C
61.67 H 8.26 N 11.60 found: C 61.53 H 8.49 N 10.61

EXAMPLE 8

4-8 Acetyl-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}-phenyl)-amino]-pip-
eridine-1-carboxylic Acid Octylamide

[0514] Step A. tert-Butyl 4-{acetyl(1-benzyl-4-piperidiny-
D)amino]phenethylcarbamate

[0515] tert-Butyl 4-[(1-benzyl-4-piperidinyl)amino Jphen-
ethylcarbamate (4.1 g, 10.0 mmol) was dissolved in anhy-
drous pyridine (20 mL) and acetic anhydride (1.02 g, 10.0
mmol) added. The solution was stirred overnight at ambient
temperature. The solvent was removed in vacuo and the
residue partitioned between ethyl acetate and water. The
organic layer was washed with 0.1 N hydrochloric acid,
brine and dried over anhydrous magnesium sulfate. The
solution was filtered and the solvent evaporated to dryness
to yield the title compound as a solid (3.5 g, 7.75 mmol).

[0516] MS ((+)ESI, m/z): 452 [M+H]"
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[0517] Step B. tert-Butyl 4-[acetyl(4-piperidinyl)amino]
phenethylcarbamate

[0518] tert-Butyl 4-[acetyl(1-benzyl-4-piperidinyl)amino]
phenethylcarbamate (3.5 g, 7.75 mmol) was dissolved in
ethanol (120 mL), 10% palladium on carbon (1.5 g) was
added followed by cyclohexene (15 mL). The solution was
heated to reflux for 1.5 hours. The mixture was cooled to
ambient temperature, filtered through a Celite pad, and the
solvent removed in vacuo to yield the title compound (2.49
g, 6.9 mmol).

[0519] Step C. tert-Butyl 4-(acetyl{1-(octylamino)carbo-
nyl]-4-piperidinyl amino)phenethylcarbamate

[0520] tert-Butyl 4-[acetyl(4-piperidinyl)aminoJpheneth-
ylcarbamate (1.0 g, 2.76 mmol) was reacted with octyl
isocyanate (0.42 g, 2.76 mmol) according to Procedure E to
yield the title compound (eluant: 50:1 chloroform-methanol)
(0.30 g, 0.59 mmol).

[0521] MS ((+)ESI, m/z): 517 [M+H]"

[0522] Step D. 4-[acetyl-4-(2-aminoethyl)anilino]-N-oc-
tyl-1-piperidinecarboxamide formate

[0523] tert-Butyl 4-(acetyl{1-[(octylamino)carbonyl]-4-
piperidinyl}amino)phenethyl carbamate (0.30 g, 0.59 mmol)
was reacted according to Procedure F to obtain the title
compound (0.25 g, 0.59 mmol) which was used without
further purification.

[0524] Step E. 4-{4-[2-[{2S)-3-[4-(benzyloxy)phenoxy]-
2-hydroxypropyl}-amino)ethyl]anilino}-N-octyl-1-pip-
eridinecarboxamide

[0525] 4 Acetyl-4-(2-aminoethyl)anilino]-N-octyl-1-pip-
eridinecarboxamide formate (0.25 g, 0.59 mmol) was
reacted with (2S)-2-{[4-(benzyloxy)phenoxy]
methyl}oxirane (0.137 g, 0.53 mmol) according to Proce-
dure G to give the title compound (eluant: 20:1 chloroform-
methanol) (0.1 g, 0.15 mmol).

[0526] Step F. 4-{Acetyl-(4-{2-[(2S)-2-hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl } -phenyl)-amino]-pip-
eridine-1-carboxylic acid octylamide

[0527] 4-{4-[2-({(2S)-3-[4-(Benzyloxy)phenoxy]-2-
hydroxypropyl }amino)-ethylJanilino }-N-octyl-1-piperidin-
ecarboxamide (0.1 g, 0.15 mmol) was dissolved in ethanol
(20 mL) and 10% palladium on carbon (0.1 g) added. The
mixture was shaken on a Parr apparatus overnight under 50
psi hydrogen. The mixture was cooled to ambient tempera-
ture, filtered through a Celite pad, and the solvent removed
in vacuo to yield the title compound (eluant: 5:1 chloroform-
methanol) (0.033 g, 0.05 mmol)

[0528] m.p 71-74° C.
[0529] MS ((+)ESI, m/z): 583 [M+H]"

[0530] Anal. caled. for C;3H,N,05.HC1+0.04 CHCl;: C
63.59 H 8.24 N 8.98 found: C 63.25 H 8.57 N 8.9

EXAMPLE 9
4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-

carboxylic Acid Methylamide
[0531] Step A. tert-Butyl 4-({1-[(methylamino)carbonyl]-
4-piperidinyl}amino)-phenethylcarbamate
[0532] {2-4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.05 g, 3.22 mmol) and methyl
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isocyanate (0.182 g, 3.22 mmol) were reacted according to
Procedure E. The title compound was obtained (eluant: 50:1
chloroform-methanol) (0.367 g, 1.0 mmol)

[0533] MS ((+)ESI, m/z): 377 [M+H]"

[0534] Step B. 4{4-(2-Aminoethyl)anilino]-N-methyl-1-
piperidinecarboxamide formate

[0535] tert-Butyl 4-({1{(methylamino)carbonyl]-4-
piperidinyl}amino)phenethyl-carbamate  (0.367 g, 1.0
mmol) was reacted according to the Procedure F to obtain
the title compound (0.322 g, 1.0 mmol) which was used
without further purification.

[0536] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino ]-N-methyl-1-piperidinecarboxamide

[0537] 4{4-(2-Aminoethyl)anilino]-N-methyl-1-piperidi-
necarboxamide formate (0.322 g, 1.0 mmol) was reacted
with tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-si-
lane (0.364 g, 0.90 mmol) according to Procedure G to give
the title compound (eluant: 20:1 chloroform-methanol) (0.1
g, 0.15 mmol).

[0538] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic Acid Methylamide

[0539] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)anilino]-N-
methyl-1-piperidinecarboxamide (0.1 g, 0.15 mmol) was
reacted with according to Procedure H to give the title
compound (eluant: 5:1 chloroform-methanol) (0.02 g, 0.045
mmol).

[0540] m.p 72-77° C.
[0541] MS ((+)ESI, m/z): 443 [M+H]"

[0542] Anal. caled. for C,,H,,N,0,.HCI+0.14 C,H,O+
0.28 CHCl;+0.5 H,O: C 55.88 H 7.04 N 10.61 found: C
56.12 H 6.7 N 10.21

EXAMPLE 10

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid Ethylamide

[0543] Step A. tert-Butyl 4-({1{(ethylamino)carbonyl]-4-
piperidinyl}amino)-phenethylcarbamate

[0544] {2-[4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.05 g, 3.22 mmol) and ethyl
isocyanate (0.228 g, 3.22 mmol) were reacted according to
Procedure E. The title compound was obtained (eluant: 50:1
chloroform-methanol) (0.39 g, 1.0 mmol)

[0545] Step B. 4-[4-(2-Aminoethyl)anilino]-N-ethyl-1-pi-
peridinecarboxamide

[0546] tert-Butyl 4-({1{(ethylamino)carbonyl]-4-
piperidinyl}amino)phenethyl-carbamate (0.39 g, 1.0 mmol)
was reacted according to Procedure F to obtain the title
compound (0.336 g, 1.0 mmol) which was used without
further purification.
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[0547] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]
amino }ethyl)anilino ]-N-ethyl-1-piperidinecarboxamide

[0548] 4{4-(2-Aminoethyl)anilino]-N-ethyl-1-piperidin-
ecarboxamide formate (0.336 g, 1.0 mmol) was reacted with
tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-silane
(0.364 g, 0.90 mmol) according to Procedure G to give the
title compound (eluant: 20:1 chloroform-methanol) (0.17 g,
0.24 mmol).

[0549] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic Acid Ethylamide

[0550] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propyl]amino }ethyl)anilino]-N-
ethyl-1-piperidinecarboxamide (0.17 g, 0.24 mmol) was
reacted according to Procedure H to give the title compound
(eluant: 5:1 chloroform-methanol) (0.031 g, 0.067 mmol).

[0551] m.p 81-85° C.
[0552] MS ((+)ESL, m/z): 457 [M+H]*

[0553] Anal. calcd. for C,H, N,0, HCI+0.75 H,0+0.28
CHCL,: C 56.23 H 7.24 N 10.38 found: C 56.29 H 7.01 N
1029

EXAMPLE 11

4-(4-{2-[(2S-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic Acid Isopropyl-amide

[0554] Step A. tert-Butyl 4-({1-[(isopropylamino)carbo-
nyl]-4-piperidinyl}amino)-phenethylcarbamate

[0555] {2-[4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester ester (1.05 g, 3.22 mmol) and
isopropyl isocyanate (0.274 g, 3.22 mmol) were reacted
according to Procedure E. The title compound was obtained
(eluant: 50:1 chloroform-methanol) (0.4 g, 1 mmol).

[0556] Step B. 4-[4-(2-Aminoethyl)anilino]-N-isopropyl-
1-piperidinecarboxamide formate

[0557] tert-Butyl  4-({1-[(isopropylamino)carbonyl]-4-
piperidinyl}amino)phenethyl-carbamate (0.4 g, 1.0 mmol)
was reacted according to Procedure F to obtain the title
compound (0.35 g, 1.0 mmol) which was used without
further purification.

[0558] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-isopropyl-1-piperidinecarboxamide
[0559] 4{4-(2-Aminoethyl)anilino]-N-isopropyl-1-pip-
eridinecarboxamide formate (0.35 g, 1.0 mmol) was reacted
with tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-si-
lane (0.364 g, 0.90 mmol) according to Procedure G to give

the title compound (eluant: 20:1 chloroform-methanol)
(0.152 g, 0.214 mmol).

[0560] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid isopropyl-amide

[0561] 4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propyl]amino }ethyl)anilino]-N-
isopropyl-1-piperidinecarboxamide (0.152 g, 0.214 mmol)
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was reacted according to Procedure H to give the title
compound (eluant: 5:1 chloroform-methanol) (0.05 g, 0.1
mmol).

[0562] m.p 89-96° C.

[0563] MS ((+)ESI, m/z): 471 [M+H]"

[0564] Anal. caled. for C,H;N,0,.HCI1+0.75 H,0: C
55.88 H 7.04 N 10.61 found: C 56.12 H 6.7 N 10.21

EXAMPLE 12

1-4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid (3-cyclopentyl-propyl)-amide

[0565] Step A. tert-Butyl 4-[(1-{[(3-cyclopentylpropy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0566] The title compound (1.12 g, 2.38 mmol) was pre-
pared from 3-cyclopentyl propylamine (1.02 g, 8.0 mmol)
and  {2-[4-(piperidin-4-ylamino)-phenyl]-cthyl } -carbamic
acid tert-butyl ester ester (2.54 g, 8.0 mmol) according to
Procedure C.

[0567] Step B. 4{4-(2-Aminoethyl)anilino]-N-(3-cyclo-
pentylpropyl)-1-piperidine-carboxamide formate

[0568] tert-Butyl  4-[(1-{[(3-cyclopentylpropyl)amino]
carbonyl }-4-piperidinyl)amino ]-phenethylcarbamate  (1.12
g, 2.38 mmol) was reacted according to Procedure F to
obtain the title compound (1.0 g, 2.38 mmol) which was
used without further purification.

[0569] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-(3-cyclopentylpropyl)-1-piperidin-
ecarboxamide formate

[0570] 4{4-(2-Aminoethyl)anilino]-N-(3-cyclopentylpro-
pyl)-1-piperidine-carboxamide formate (1.0 g, 2.38 mmol)
was reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane silane (0.869 g, 2.15 mmol) according to
Procedure G to give the title compound (eluant: 20:1 chlo-
roform-methanol) (0.52 g, 0.66 mmol).

[0571] Step D. 1-4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-

phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid (3-cyclopentyl-propyl)-amide

[0572] 4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino}ethyl)anilino]-N-
isopropyl-1-piperidinecarboxamide (0.52 g, 0.66 mmol) was
reacted according to Procedure H to give the title compound
(eluant: 5:1 chloroform-methanol) (0.20 g, 0.37 mmol).

[0573]
[0574] MS ((+)ESI, m/z): 539 [M+H]"

m.p 71-74° C.

[0575] Anal. caled. for C,H,N,0,.HCl: C 64.73 H 7.24
N 9.74 found: C 65.15 H 7.9 N 9.57
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EXAMPLE 13

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid (2,2,2-trifluoro-ethyl)-amide

[0576] Step A. tert-Butyl 4-[(1-{[(2,2,2-trifluoroethy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0577] The title compound (0.68 g, 1.53 mmol) was pre-
pared from 2,2,2-trifluoro ethyl amine (0.792 g, 8.0 mmol)
and  {2-[4-(piperidin-4-ylamino)-phenyl]-ethyl } -carbamic
acid tert-butyl ester ester (2.54 g, 8.0 mmol) according to
Procedure C.

[0578] Step B. 4-[4-(2-Aminoethyl)anilino]-N-(2,2,2-trif-
luoroethyl)-1-piperidinecarboxamide formate

[0579] tert-Butyl 4-[(1-{[(2,2,2-trifluoroethyl)amino]car-
bonyl}-4-piperidinyl)amino Jphenethylcarbamate  (0.68 g,
1.53 mmol) was reacted according to Procedure F to obtain
the title compound (0.60 g, 1.53 mmol which was used
without further purification.

[0580] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-N-(2,2,2-trifluoroethyl)-1-piperidin-
ecarboxamide

[0581] 4{4-(2-Aminoethyl)anilino]-N-(2,2,2-trifluoroet-
hyl)-1-piperidinecarboxamide formate (0.60 g, 1.53 mmol)
was reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.550 g, 1.38 mmol) according to Proce-
dure G to give the title compound (eluant: 20:1 chloroform-
methanol) (0.188 g, 0.25 mmol).

[0582] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid (2,2,2-trifluoro-ethyl)-amide

[0583] 4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropylJamino }-ethyl)anilino]-N-
(2,2,2-trifluoroethyl)-1-piperidinecarboxamide (0.188 g,
0.25 mmol) was reacted according to Procedure H to give
the title compound (eluant: 5:1 chloroform-methanol) (0.02
g, 0.039 mmol).

[0584] m.p 89-94° C.
[0585] MS ((+)ESL m/z): 511 [M+H]*

[0586] Anal. caled. for C,sH;;F;N,0,+1.6 H,O: C 64.73
H 7.24 N 9.74 found: C 65.15 H 7.9 N 9.57

EXAMPLE 14

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic Acid Diethylamide

[0587] Step A. tert-Butyl 4-({1-[(diethylamino)carbonyl]-
4-piperidinyl}amino) phenethylcarbamate

[0588] The title compound (0.423 g, 1.01 mmol) was
prepared from diethyl amine (0.585 g, 8.0 mmol) and
{2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-carbamic  acid
tert-butyl ester ester (2.54 g, 8.0 mmol) according to Pro-
cedure C.
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[0589] Step B. 4-[4-(2-Aminoethyl)anilino]-N N-diethyl-
1-piperidinecarboxamide

[0590] tert-Butyl 4-({1{(diethylamino)carbonyl]-4-
piperidinyl}amino)phenethyl-carbamate  (0.423 g, 1.01
mmol) was reacted according to Procedure F to obtain the
title compound (0.37 g, 1.01 mmol) which was used without
further purification.

[0591] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-N,N-diethyl-1-piperidinecarboxamide

[0592] 4{4-(2-Aminoethyl)anilino]-N,N-diethyl-1-pip-
eridinecarboxamide formate (0.37 g, 1.01 mmol) was
reacted with  tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane silane (0.367 g, 0.909 mmol) according to
Procedure G to give the title compound (eluant: 20:1 chlo-
roform-methanol) (0.159 g, 0.22 mmol).

[0593] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid diethylamide

[0594] 4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino }ethyl)anilino]-N,N-
diethyl-1-piperidinecarboxamide (0.159 g, 0.22 mmol) was
reacted according to Procedure H to give the title compound
(eluant: 5:1 chloroform-methanol containing 1% ammonium
hydroxide) (0.045 g, 0.09 mmol).

[0595] m.p 61-65° C.
[0596] MS ((+)ESI, m/z): 485 [M+H]"

[0597] Anal. caled. for C,,H,(N,0,+0.75 H,0: C65.10H
8.40 N 11.25 found: C 65.09 H 8.12 N 11.17

EXAMPLE 15

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid [2-(4-fluoro-phenyl)- ethyl]-amide

[0598] Step A. tert-Butyl 4-[(1-{[(4-fluorophenethy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0599] The title compound (0.98 g, 2.03 mmol) was pre-
pared from 4-fluoro phenethyl amine hydrochloride (1.405
g, 8.0 mmol) and {2-4-(piperidin-4-ylamino)-phenyl]-
ethyl}-carbamic acid tert-butyl ester ester (2.54 g, 8.0 mmol)
according to Procedure C.

[0600] Step B. 4{4-(2-Aminoethyl)anilino]-N-(4-fluo-
rophenethyl)-1-piperidinecarboxamide formate

[0601] tert-Butyl 4-[(1-{[(4-fluorophenethyl)amino]car-
bonyl}-4-piperidinyl)amino]-phenethylcarbamate (0.98 g,
2.03 mmol) was reacted according to Procedure F to obtain
the title compound (0.875, 2.03 mmol) which was used
without further purification.

[0602] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-N-(4-fluorophenethyl)-1-piperidin-
ecarboxamide

[0603] 4{4-(2-Aminoethyl)anilino]-N-(4-fluorophen-
ethyl)-1-piperidinecarboxamide formate (0.875 g, 2.03
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
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noxy)-diphenyl-silane silane (0.740 g, 1.86 mmol) accord-
ing to Procedure G to give the title compound (eluant: 20:1
chloroform-methanol) (0.275 g, 0.35 mmol).

[0604] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid [2-(4-fluoro-phenyl)- ethyl]-amide

[0605] 4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propyl]amino }ethyl)anilino]-N,
N-diethyl-1-piperidinecarboxamide (0.275 g, 0.35 mmol)
was reacted according to Procedure H to give the title
compound (eluant: 5:1 chloroform-methanol containing 1%
ammonium hydroxide) (0.095 g, 0.172 mmol).

[0606] m.p 73-77° C.
[0607] MS ((+)ESI, m/z): 551 [M+H]*

[0608] Anal. caled. for C;;H;,FN,0,+1.0 H,0+0.1
CHCl;: C64.33 H7.13 N 9.65 found: C 64.28 H 6.86 N 9.36

EXAMPLE 16

4-[4-(2-{[(2S)-3-(2-Chloro-4-hydroxyphenoxy)-2-
hydroxypropyl]amino}ethyl)anilino]-N-octyl-1-pip-
eridinecarboxamide

[0609] Step A. 4-[4-(2-{[(2S)-3-(4-{[tert-butyl(diphenyl)
silylJoxy }-2-chlorophenoxy)-2-hydroxypropyl]
amino }ethyl)anilino ]-N-octyl-1-piperidinecarboxamide

[0610] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-
ecarboxamide formate (0.57 g, 1.35 mmol) was reacted with
tert-butyl(diphenyl)silyl 3-chloro-4-[(2S)oxiranyl-methoxy]
phenyl ether (0.59 g, 1.35 mmol) according to Procedure G
(eluant: 20:1 chloroform-methanol) to give the title com-
pound (0.185 g, 0.23 mmol).

[0611] Step B. 4-4-(2-{[(2S)-3-(2-Chloro-4-hydroxyphe-
noxy)-2  hydroxy-propyl]amino}ethyl)anilino]-N-octyl-1-
piperidinecarboxamide

[0612] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy}-2-chlorophenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-N-octyl-1-piperidinecarboxam-
ide(0.185 g, 0.23 mmol) was reacted according to Procedure
H (eluant: 10:1 going to 5:1 chloroform-methanol contain-
ing 2% triethylamine) to give the title compound (0.053 g,
0.09 mmol).

[0613] m.p 61-65° C.
[0614] MS ((+)ESI, m/z): 575 [M+H]"

[0615] Anal. caled. for C5,H,,CIN,0,+0.6 H,O: C 63.54
H 8.29 N 9.56 found: C 63.56 H 8.04 N 9.47

EXAMPLE 17

[4-(3-Cyclopentyloxy-4-methoxy-phenyl)-piperidin-
1-y1]-{4-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl}-phenylamino)-piperidin-
1-y1]-methanone
[0616] Step A. tert-Butyl 4-{[1-({4-[3-(cyclopentyloxy)-
4-methoxyphenyl]-1-piperidinyl}carbonyl)-4-piperidinyl]

amino }phenethylcarbamate

[0617] The title compound (0.546 g, 0.88 mmol) was
prepared from 4-[3-(cyclopentyloxy)-4-methoxyphenyl]pi-
peridine (1.10 g, 4.0 mmol) (U.S. Pat. No. 5,459,151) and
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{2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-carbamic  acid
tert-butyl ester (1.276 g, 4.0 mmol) according to Procedure
C (eluant: 50:1 chloroform-methanol).

[0618] Step B. {4-[4-(2-Aminoethyl)anilino]-1-piperidi-
nyl}[4-[3-(cyclopentyloxy)-4-methoxyphenyl]-1-
piperidinyl}methanone formate

[0619] tert-Butyl 4-{[1-({4-[3-(cyclopentyloxy)-4-meth-
oxyphenyl]-1-piperidinyl}-carbonyl)-4-piperidinyl]
amino}phenethylcarbamate (0.546 g, 0.88 mmol) was
reacted according to the Procedure F to obtain the title
compound (0.50 g, 0.88 mmol) which was used without
further purification.

[0620] Step C. {4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-1-piperidinyl} {4-3-(cyclopentyloxy)-
4-methoxyphenyl]-1-piperidinyl} methanone

[0621] {4-[4-(2-Aminoethyl)anilino]-1-piperidinyl}{4-
[3-(cyclopentyloxy)-4-methoxyphenyl]-1-
piperidinyl}methanone formate (0.50 g, 0.88 mmol) was
reacted with  tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.350 g, 0.88 mmol) according to Proce-
dure G to yield (eluant: 20:1 chloroform-methanol) the title
compound (0.168 g, 0.181 mmol)

[0622] Step D.[4-(3-Cyclopentyloxy-4-methoxy-phenyl)-
piperidin-1-yl]{4-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl } -phenylamino)- piperidin-1-
yl]-methanone

[0623] {4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)anilino]-1-
piperidinyl}{4-[3-(cyclopentyloxy)-4-methoxyphenyl]-1-
piperidinyl}methanone (0.168 g, 0.181 mmol) was reacted
according to Procedure H to yield (eluant: 5:1 chloroform-
methanol) the title compound (0.085 g, 0.123 mmol).

[0624] MP: 92-95° C.
[0625] MS ((+)ESI, m/z): 687 [M+H]"

[0626] Anal. caled. for C,,H;,N,0.+1.33H,0: C67.59H
8.03 N 7.88 found: C 67.52 H 7.89 N 7.55

EXAMPLE 18

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid Amide

[0627] Step A. tert-Butyl 4-[(1-{[(1,1,3-trimethylbuty-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0628] The title compound (1.3 g, 2.37 mmol) was pre-
pared from 1,1-3,3-tetramethyl butyl isocyanate (0.971 g,
626 mmol) and {2-[4-(piperidin-4-ylamino)-phenyl]-
ethyl}-carbamic acid tert-butyl ester ester (2.0 g, 6.26 mmol)
according to Procedure E.

[0629] 'H NMR (DMSO-d,, 300 MHz): d 1.00 (S, 9H),
1.2(M, 4H), 1.32 (S, 6H), 1.4 (S, 9H), 1.75 (s, 2H), 1.84 (d,
2H), 2.80 (1, 2H), 3.08 (m, 2H), 3.90 (d, 2H), 5.35 (d, 1H),
5.60 (s, 1H), 6.50 (d, 2H), 6.80(t, 1H), 6.90(d, 2H).
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[0630] Step B. 4-[4-(2-Aminoethyl)anilino]-1-piperidin-
ecarboxamide formate

[0631] tert-Butyl 4-[(1-{[(1,1,3-trimethylbutyl)aminoJcar-
bonyl}-4-piperidinyl)amino]-phenethylcarbamate (1.3 g,
2.37 mmol) was reacted according to Procedure F to obtain
the title compound which was used without further purifi-
cation.

[0632] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxyproplJamino }ethyl)anilino]-
1-piperidinecarboxamide

[0633] 4{4-(2-Aminoethyl)anilino]-1-piperidinecarboxa-
mide formate (0.76 g, 2.37 mmol) was reacted with tert-
butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-silane (0.817
g, 2.02 mmol) according to Procedure G to give the title
compound (eluant: 20:1 chloroform-methanol) (0.175 g,
0.26 mmol).

[0634] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid amide

[0635] 4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propyl]amino }ethyl)anilino]-1-
piperidinecarboxamide (0.175 g, 0.26 mmol) was reacted
according to Procedure H to give the title compound (eluant:

5:1 chloroform-methanol containing 1% ammonium
hydroxide) (0.02 g, 0.046 mmol).

[0636] m.p 84-89° C.
[0637] MS ((+)ESI, m/z): 429 [M+H]*

[0638] Anal. caled. for C,;H;,N,0,+1.0 H,O: C 61.86 H
7.67 N 12.55 found: C 61.61 H 7.59 N 12.15

EXAMPLE 19

[4-(2-{(2S)-3-[4-(3-Ethyl-ureido)-phenoxy]-2-hy-
droxy-propylamino }-ethyl)-phenylamino ]-piperi-
dine-1-carboxylic Acid [2-(4-fluoro-phenyl)-ethyl]-
amide

[0639] 4{4-(2-Aminoethyl)anilino]-N-(4-fluorophen-
ethyl)-1-piperidinecarboxamide formate (0.30 g, 0.698
mmol) was reacted with N-ethyl-N'-{4-[(2S)oxiranyl-
methoxyJphenyl}urea (0.15 g, 0.635 mmol) according to
Procedure G to give the title compound (eluant: 20:1 chlo-
roform-methanol) (0.06 g, 0.096 mmol).

[0640] m.p 88-93° C.

[0641] MS ((+)APCI, m/z): 621 [M+H]*

[0642] Anal. caled. for C;,H,sFN,O,+1.5 H,O: C 63.04

H 7.47 N 12.97 found: C 63.05 H 7.13 N 12.63
EXAMPLE 20

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid 2,4-dichloro-benzylamide

[0643] Step A. tert-Butyl 4-[(1-{[(2,4-dichlorobenzy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0644] The title compound (0.33 g, 0.64 mmol) was pre-
pared from 2,4-dichloro benzyl amine (0.704 g, 4.0 mmol

Mar. 7, 2002

and  {2-[4-(piperidin-4-ylamino)-phenyl]-cthyl } -carbamic
acid tert-butyl ester ester (1.276 g, 4.0 mmol) according to
Procedure C.

[0645] 'H NMR (DMSO-d,, 300 MHz): d 1.22 (m, 2H),
1.39 (s, 9H), 1.89 (d, 2H), 2.90 (t, 2H), 3.10 (m, 2H), 3.94
(m, 2H), 4.26 (d, 2H), 5.36 (d, 1H), 6.58 (m, 3h), 6.84 (1,
1H), 6.91 (d, 2H), 7.18 (1, 1H), 7.29 (d, 1H), 7.45 (dd, 1H),
7.65 (s, 1H)

[0646] Step B. 4-[4-(2-Aminoethyl)anilino]-N-(2,4-
dichlorobenzyl)-1-piperidinecarboxamide formate

[0647] tert-Butyl 4-[(1-{[(2,4-dichlorobenzyl)amino]car-
bonyl}-4-piperidinyl)amino]-phenethylcarbamate (0.33 g,
0.64 mmol) was reacted according to Procedure F to obtain
the title compound (0.30 g, 0.64 mmol) which was used
without further purification.

[0648] Step C. 4-[4-(2-{[(2S)-3-(4-{[tert-butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-N-(2,4-dichlorobenzyl)-1-piperidin-
ecarboxamide

[0649] 4{4-(2-Aminoethyl)anilino]-N-(2,4-dichloroben-
zyD)-1-piperidinecarboxamide formate (0.30 g, 0.64 mmol)
was reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.233 g, 0.577 mmol) according to Proce-
dure G to give the title compound (eluant: 20:1 chloroform-
methanol) (0.145 g, 0.175 mmol).

[0650] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydrox-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid 2,4-dichloro-benzylamide

[0651] 4-{4-(2-{[(2S)-3-(4-{[tert-butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)anilino]-N-
(2,4-dichlorobenzyl)-1-piperidinecarboxamide  (0.145 g,
0.175 mmol) was reacted according to Procedure H to give
the title compound (eluant: 5:1 chloroform-methanol ammo-
nium (0.018 g, 0.03 mmol).

[0652] m.p 93-99° C.
[0653] MS ((+)ESI, m/z): 587 [M+H]"

[0654] Anal. caled. for C;yH;,CL,N,0,+1.25 H,0+0.26
CH,O: C58.77 H 6.44 N 9.06 found: C 58.65 H 6.32 N 8.92

EXAMPLE 21

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid 3,4-dichloro-benzylamide

[0655] Step A. tert-Butyl 4-(1-{[(3,4-dichlorobenzy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0656] The title compound (0.33 g, 0.64 mmol) was pre-
pared from 3,4-dichioro benzyl amine (0.704 g, 4.0 mmol)
and  {2-[4-(piperidin-4-ylamino)-phenyl]-cthyl } -carbamic
acid tert-butyl ester ester (1.276 g, 4.0 mmol) according to
Procedure C.

[0657] 'H NMR (DMSO-d,, 300 MHz): d 1.18 (m, 2H),
1.39 (s, 9H), 1.84 (d, 2H), 2.90 (m, 2H), 3.05 (m, 2H), 3.90
(m, 2H), 422 (d, 2H), 5.36 (d, 1H), 6.51 (m, 3h), 6.84 (1,
1H), 6.91 (d, 2H), 7.18 (t, 1H), 7.29 (dd, 1H), 7.55 (s, 1H),
7.65 (d, 1H)
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[0658] Step B.  4-[4-(2-Aminoethyl)anilino]-N-(3,4-
dichlorobenzyl)-1-piperidinecarboxamide formate

[0659] tert-Butyl 4-[(1-{[(3,4-dichlorobenzyl)amino]car-
bonyl}-4-piperidinyl)amino Jphenethylcarbamate  (0.33 g,
0.64 mmol) was reacted according to Procedure F to obtain
the title compound (0.30 g, 0.64 mmol) which was used
without further purification.

[0660] Step C. 4-[4-(2-{[(2S)-3-(4-{Ftert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-N-(2,3-dichlorobenzyl)-1-piperidin-
ecarboxamide

[0661] 4-{4-(2-Aminoethyl)anilino]-N-(3,4-dichloroben-
zyD)-1-piperidinecarboxamide formate (0.30 g, 0.64 mmol)
was reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.233 g, 0.577 mmol) according to Proce-
dure G to give the title compound (eluant: 20:1 chloroform-
methanol) (0.14 g, 0.17 mmol).

[0662] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid 2,4-dichloro-benzylamide

[0663] 4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propyl]amino }ethyl)anilino]-N-
(2,4-dichlorobenzyl)-1-piperidinecarboxamide (0.14 g, 0.17
mmol) was reacted according to Procedure H to give the title

compound (eluant: 5:1 chloroform-methanol ammonium
(0.026 g, 0.044 mmol).

[0664] m.p 94-97° C.

[0665] MS ((+)ESI, m/z): 587 [M+H]"

[0666] Anal. calcd. for C;, H;,CLLN,0,+1.75 H,O: C

5820 H 6.43 N 9.05 found: C 58.07 H 6.32 N 8.81
EXAMPLE 22

4-(4-{2-[(2S)-2-Hydroxy-3-(4-methanesulfony-
lamino-phenoxy)-propylamino J-ethyl }-pheny-
lamino)-piperidine-1-carboxylic Acid Octylamide
[0667] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-
ecarboxamide (0.245 g, 0.58 mmol) was reacted with N-(4-
[(2S)oxiranylmethoxy Jphenyl)methanesulfonamide (0.13 g,
0.53 mmol) according to Procedure G (eluant: 20:1 chloro-

form-methanol) to give the title compound (0.04 g,
0.064mmol).

[0668] m.p 89-95° C.

[0669] MS ((+)ESI, m/z): 618 [M+H]"

[0670] Anal. caled. for C5,Hs;N5O4S +1.0 H,O: C 60.45

H 8.40 N 11.01 found: C 60.51 H 8.41 N 10.9
EXAMPLE 23

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic Acid (3-thiophen-2-yl-propyl)-amide
[0671] Step A. tert-Butyl 4-{[1-({[3-(2-thienyl)propyl]
amino }carbonyl)-4-piperidinyl Jamino }phenethylcarbamate

[0672] The title compound (0.353 g, 0.67 mmol) was
prepared form 4-(2-thienyl) butyric acid (0.319 g, 1.87
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mmol) and {2-{4-(piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (0.60 g, 1.87 mmol) according to
Procedure D.

[0673] MS ((+)ESI, m/z): 487 [M+H]"

[0674] Step B. 4-[4-(2-Aminoethyl)anilino]-N-[3-(2-thie-
nyl)propyl]-1-piperidinecarboxamide formate

[0675] tert-Butyl 4-{[1-({[3-(2-thienyl)propyl]
amino }carbonyl)-4-piperidinyl]-
amino}phenethylcarbamate (0.353 g, 0.67 mmol) was
reacted according to Procedure F to provide the title com-
pound (0.33 g, 0.67 mmol) which was used without further
purification.

[0676] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-[ 3-(2-thienyl)propyl]-1-piperidin-
ecarboxamide

[0677] 4{4-(2-Aminoethyl)anilino]-N-{3-(2-thienyl)pro-
pyl]-1-piperidinecarboxamide formate (0.33 g, 0.67 mmol)
was reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.275 g, 0.686 mmol) according to Proce-
dure G (eluant: 20:1 chloroform-methanol) to give the title
compound (0.182 g, 0.230 mmol).

[0678] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid (3-thiophen-2-yl-propyl)-amide

[0679] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)anilino]-N-
[3-(2-thienyl)propyl]-1-piperidinecarboxamide (0.182 g,
0.230 mmol) was reacted according to Procedure H (eluant:
5:1 chloroform-methanol containing 1% ammonium
hydroxide) to give the title compound (0.05 g, 0.095 mmol)

[0680] m.p 73-77° C.
[0681] MS ((+)ESI, m/z): 553 [M+H]"

[0682] Anal. caled. for C,,H,,N,0,S+0.5 H,0+0.3
CHCl,: C60.90H 6.97 N 9.38 found: C 60.86 H6.77 N 9.23

EXAMPLE 24

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid 3,5-difluoro-benzylamide

[0683] Step A. tert-Butyl 4-[(1-{[(3,5-difluorobenzy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0684] The title compound (0.371 g, 0.76 mmol) was
prepared from 3,5-difluoro acetic acid (0.322 g, 1.87 mmol)
and  {2-[4-(piperidin-4-ylamino)-phenyl]-cthyl } -carbamic
acid tert-butyl ester (0.60 g, 1.87 mmol) according to
Procedure D.

[0685] MS ((+)ESI, m/z): 489 [M+H]"

[0686] Step B. 4-{4-(2-Aminoethyl)anilino]-N-(3,5-dif-
luorobenzyl)-1-piperidinecarboxamide formate

[0687] tert-Butyl 4-[(1-{[(3,5-difluorobenzyl)amino]car-
bonyl}-4-piperidinyl)amino Jphenethylcarbamate (0.371 g,
0.76 mmol) was reacted according to Procedure F to provide
the title compound (0.33 g, 0.76 mmol) which was used
without further purification.
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[0688] Step C. 4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-(3,5-difluorobenzyl)-1-piperidin-
ecarboxamide

[0689] 4{4-(2-Aminoethyl)anilino]-N-(3,5-difluoroben-
zyD)-1-piperidinecarboxamide formamide (0.33 g, 0.76
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.276 g, 0.68 mmol) according to
Procedure G (eluant: 20:1 chloroform-methanol) to give the
title compound (0.165 g, 0.20 mmol).

[0690] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid 3,5-difluoro-benzylamide

[0691] 4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propyl]amino }ethyl)anilino]-N-
(3,5-difluorobenzyl)-1-piperidinecarboxamide  (0.165 g,
0.20 mmol) was reacted according to Procedure H (eluant:
5:1 chloroform-methanol containing 1% ammonium
hydroxide) to give the title compound (0.05 g, 0.095 mmol)

[0692]
[0693] MS ((+)ESI, m/z): 555 [M+H]*

m.p 89-95° C.

[0694] Anal. caled. for C;oH;,F,N,0,+1.25 H,0+0.10
CHCl;: C 61.37 H 6.60 N 9.51 found: C61.36 H 6.39 N 9.3

EXAMPLE 25

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic Acid 2,3-dimethoxy-benzylamide

[0695] Step A. tert-Butyl 4-[(1-{[(2,3-dimethoxybenzy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0696] The title compound (0.32 g, 0.64 mmol) was pre-
pared from 2,3-dimethoxy benzyl amine (0.668 g, 4.0 mmol)
and  {2-[4-(piperidin-4-ylamino)-phenyl]-ethyl } -carbamic
acid tert-butyl ester (1.276 g, 4.0 mmol) according to
Procedure C.

[0697] Step B. 4-[4-(2-Aminoethyl)anilino]-N-(2,3-
dimethoxybenzyl)-1-piperidinecarboxamide formate

[0698] tert-Butyl  4-[(1-{[(2,3-dimethoxybenzyl)amino]
carbonyl}-4-piperidinyl)-amino Jphenethylcarbamate  (0.32
g, 0.64 mmol) was reacted according to Procedure F to
provide the title compound (0.30 g, 0.64 mmol) which was
used without further purification.

[0699] Step C 4-4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-N-(2,3-dimethoxybenzyl)-1-piperidi-
necarboxamide

[0700] 4{4-(2-Aminoethyl)anilino]-N-(2,3-dimethoxy-
benzyl)-1-piperidine-carboxamide formate (0.30 g, 0.64
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.238 g, 0.588 mmol) according to
Procedure G (eluant: 20:1 chloroform-methanol) to give the
title compound (0.163 g, 0.20 mmol).
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[0701] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid 4-fluoro-benzylamide

[0702] 4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)anilino]-N-
(2,3-dimethoxybenzyl)-1-piperidinecarboxamide ((0.163 g,
0.20 mmol) was reacted according to Procedure H (eluant:
5:1 chloroform-methanol containing 1% ammonium
hydroxide) to give the title compound (0.035 g, 0.06 mmol)

[0703] m.p 87-91° C.
[0704] MS ((+)ESI, m/z): 579 [M+H]"

[0705] Anal. caled. for C;,H,,N,0.+1.75H,0: C62.98 H
7.52 N 9.18 found: C 62.87 H 7.45 N 8.92

EXAMPLE 26

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid 2-fluoro-benzylamide

[0706] Step A. tert-Butyl 4-[(1-{[(2-fluorobenzyl)amino]
carbonyl }-4-piperidinyl)amino Jphenethylcarbamate

[0707] The title compound (0.56 g, 1.2 mmol) was pre-
pared from 2-fluoro benzyl amine (0.50 g, 4.0 mmol) and
{2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-carbamic  acid
tert-butyl ester (1.276 g, 4.0 mmol) according to Procedure
C.

[0708] Step B. 4{4-(2-Aminoethyl)anilino]-N-(2-fluo-
robenzyl)-1-piperidinecarboxamide formate

[0709] tert-Butyl 4-[(1-{[(2-fluorobenzyl)amino]carbo-
nyl}-4-piperidinyl)amino Jphenethylcarbamate formate
(0.56 g, 1.2 mmol) was reacted according to Procedure F to
provide the title compound (0.50 g, 1.2 mmol) which was
used without further purification.

[0710] Step C. 4-[4-(2-{[(2S)-3-(4-{[tert-Butyl (diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-N-(2-fluorobenzyl)-1-piperidinecar-
boxamide

[0711] 4-4-(2-Aminoethyl)anilino]-N-(2-fluorobenzyl)-
1-piperidinecarboxamide (0.50 g, 1.2 mmol) was reacted
with tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-si-
lane (0.436 g, 1.08 mmol) according to Procedure G (eluant:
20:1 chloroform-methanol) to give the title compound (0.21
g, 0.27 mmol).

[0712] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid 2-fluoro-benzylamide

[0713] 4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)anilino]-N-
(2-fluorobenzyl)-1-piperidinecarboxamide (0.21 g, 0.27
mmol) was reacted according to Procedure H (eluant: 5:1
chloroform-methanol containing 1% ammonium hydroxide)
to give the title compound (0.085 g, 0.15 mmol)

[0714] m.p 79-84° C.
[0715] MS ((+)APCL m/z): 537[M+H]*

[0716] Anal. caled. for C;,H;,FN,0,+1.25 H,0+0.1
C,H0: C63.83 H7.20 N 9.86 found: C63.77 H 6.88 N 9.63
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EXAMPLE 27

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic Acid 3-fluoro-benzylamide

[0717] Step A. tert-Butyl 4-[(1-{[(3-fluorobenzyl)amino]
carbonyl}-4-piperidinyl)amino Jphenethylcarbamate

[0718] The title compound (0.56 g, 1.2 mmol) was pre-
pared from 3-fluoro benzyl amine (0.50 g, 4.0 mmol) and
{2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-carbamic  acid
tert-butyl ester (1.276 g, 4 mmol) according to Procedure C.

[0719] Step B. 4{4-(2-Aminoethyl)anilino]-N-(3-fluo-
robenzyl)-1-piperidinecarboxamide formate

[0720] tert-Butyl  4-[(1-{[(3-fluorobenzyl)amino]carbo-
nyl}-4-piperidinyl)amino Jphenethylcarbamate (0.56 g, 1.2
mmol) was reacted according to Procedure F to provide the
title compound (0.50 g, 1.2 mmol) which was used without
further purification.

[0721] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-(3-fluorobenzyl)-1-piperidinecar-
boxamide

[0722] 4{4-(2-Aminoethyl)anilino]-N-(3-fluorobenzyl)-
1-piperidinecarboxamide formate (0.50 g, 1.20 mmol) was
reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.436 g, 1.08 mmol) according to Proce-
dure G (eluant: 20:1 chloroform-methanol) to give the title
compound (0.174 g, 0.225 mmol).

[0723] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid 3-fluoro-benzylamide

[0724] 4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propyl]amino }ethyl)anilino]-N-
(3-fluorobenzyl)-1-piperidinecarboxamide (0.174 g, 0.225
mmol) was reacted according to Procedure H (eluant: 5:1
chloroform-methanol containing 1% ammonium hydroxide)
to give the title compound (0.085 g, 0.15 mmol).

[0725]
[0726] MS ((+)ESI, m/z): 537 [M+H]"

m.p 68-73° C.

[0727] Anal. caled. for C;,H;,FN,0,+1.5 H,0+0.3
CHCl;: C 60.71 H6.78 N 9.35 found: C 60.33 H 6.41 N 8.95

EXAMPLE 28

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid (3-0x0-3-p-tolyl-propyl-amide

[0728] Step A. tert-Butyl 4-{[1-({[3-(4-methylphenyl)-3-
oxopropylJamino }carbonyl)-4-piperidinyl]
amino }phenethylcarbamate

[0729] The title compound (0.508 g, 1.0 mmol) was pre-
pared from 3-(4-methylbenzoyl)propionic acid (0.721 g,
376 mmol) and {2-4-(piperidin-4-ylamino)-phenyl]-
ethyl}-carbamic acid tert-butyl ester (1.2 g, 3.67 mmol)
according to Procedure D.
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[0730] Step B. 4-[4-(2-Aminoethyl)anilino]-N-[3-(4-me-
thylphenyl)-3-oxopropyl]-1-piperidinecarboxamide formate

[0731] tert-Butyl 4-{[1-({[3-(4-methylphenyl)-3-oxopro-
pyl]amino }carbonyl)-4-piperidinyl]
amino}phenethylcarbamate foramte (0.508 g, 1.0 mmol)
was reacted according to Procedure F to provide the title
compound (0.45 g, 1.0 mmol) which was used without
further purification.

[0732] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino ]-N-[ 3-(4-methylphenyl)-3-oxopropyl]-
1-piperidinecarboxamide

[0733] 4{4-(2-Aminoethyl)anilino]-N-{3-(4-methylphe-
nyl)-3-oxopropyl]-1-piperidinecarboxamide (0.45 g, 1.0
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.40 g, 1.0 mmol) according to Pro-
cedure G (eluant: 20:1 chloroform-methanol) to give the title
compound (0.16 g, 0.196 mmol).

[0734] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid (3-oxo0-3-p-tolyl-propyl-amide

[0735] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)anilino]-N-
[3-(4-methylphenyl)-3-oxopropyl]-1-piperidinecarboxam-
ide (0.160g, 0.196 mmol) was reacted according to
Procedure H (eluant: 5:1 chloroform-methanol containing
1% ammonium hydroxide) to give the title compound (0.038
g, 0.066 mmol).

[0736] m.p 85-89° C.
[0737] MS ((-)APCI, m/z): 573 [M-H]"

[0738] Anal. caled. for C;3H,,N,05+1.22 H,0+0.01
CHCl,: C 66.09 H 7.80 N 9.34 found: C 65.72H 7.4 N 9.06

EXAMPLE 29

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid (3-p-tolyl-propyl)-amide

[0739] Step A. tert-Butyl 4-{[1-({[3-(4-methylphenyl)pro-
pyl]amino }carbonyl)-4-piperidinyl]
amino}phenethylcarbamate

[0740] The title compound (0.494 g, 1.0 mmol) was pre-
pared from 4-(p-tolyl)buytric acid (0.67 g, 3.76 mmol) and
{2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-carbamic  acid
tert-butyl ester (1.2 g, 3.76 mmol) according to Procedure D.

[0741] 'H NMR (DMSO-d,, 300 MHz): d 1.18 (m, 2H),
1.39 (s, 9H), 1.70 (m, 2H), 1.84 (d, 2H), 2.28 (s, 3H), 2.90
(m, 2H), 3.11 (m, 2H), 3.90 (m, 2H), 5.29 (d, 1H), 6.51 (m,
3h), 6.80 (1, 1H), 6.85 (d, 2H), 7.15 (s, 3H).

[0742] Step B. 4-[4-(2-Aminoethyl)anilino]-N-[3-(4-me-
thylphenyl)propyl]-1-piperidinecarboxamide formate

[0743] tert-Butyl 4-{[1-({[3-(4-methylphenyl)propyl]
amino }carbonyl)-4-piperidinyl]-

amino }phenethylcarbamate (0.494g, 1.0 mmol) was reacted
according to Procedure F to provide the title compound
(0.44 g, 1.0 mmol) which was used without further purifi-
cation.
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[0744] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-[ 3-(4-methylphenyl)propyl]-1-pip-
eridinecarboxamide

[0745] 4{4-(2-Aminoethyl)anilino]-N-{3-(4-methylphe-
nyl)propyl]-1-piperidine-carboxamide foramte (0.44 g, 1.0
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.40 g, 1.0 mmol) according to Pro-
cedure G (eluant: 20:1 chloroform-methanol) to give the title
compound (0.185 g, 0.23 mmol).

[0746] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid (3-oxo0-3-p-tolyl-propyl-amide

[0747] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propyl]amino }ethyl)anilino]-N-
[3-(4-methylphenyl)propyl]-1-piperidine-carboxamide
(0.185 g, 0.23 mmol) was reacted according to Procedure H
(eluant: 5:1 chloroform-methanol containing 1% ammonium
hydroxide) to give the title compound (0.058 g, 0.1 mmol)

[0748] m.p 69-72° C.
[0749] MS ((+)ESI, m/z): 561 [M+H]"

[0750] Anal. caled. for C,;H,,N,0,+1.50 H,0+0.28
CHCl,: C64.35 H7.67 N 9.02 found: C64.45H7.35N 8.76

EXAMPLE 30

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid [2-(4-ethyl-phenyl)-ethyl]-amide

[0751] Step A. tert-Butyl 4-[(1-{[(4-cthylphenethy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0752] The title compound (0.642 g, 1.3 mmol) was pre-
pared from 3-(4-ethyl-phenyl) propionic acid (0.67 g, 3.76
mmol) and {2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.20 g, 3.76 mmol) according to
Procedure D.

[0753] Step B. 4-[4-(2-Aminoethyl)anilino]-N-(4-eth-
ylphenethyl)-1-piperidinecarboxamide formate

[0754] tert-Butyl 4-[(1-{[(4-ethylphenethyl)amino]carbo-
nyl}-4-piperidinyl)amino]-phenethyl carbamate (0.642 g,
1.3 mmol) was reacted according to Procedure F to provide
the title compound (0.60 g, 1.3 mmol) which was used
without further purification.

[0755] MS ((+)APCL m/z): 394 [M+H]*

[0756] Step C. 4-]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-(4-ethylphenethyl)-1-piperidin-
ecarboxamide

[0757] 4{4-(2-Aminoethyl)anilino]-N-(4-ethylphen-
ethyl)-1-piperidinecarboxamide formate (0.60 g, 1.3 mmol)
was reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.55 g, 1.3 mmol) according to Procedure
G (eluant: 20:1 chloroform-methanol) to give the title com-
pound (0.295 g, 0.369 mmol).

[0758] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid [2-(4-ethyl-phenyl)-ethyl]-amide
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[0759] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)anilino]-N-
(4-ethylphenethyl)-1-piperidinecarboxamide ~ (0.295 g,
0.369 mmol) -was reacted according to Procedure H (eluant:
5:1 chloroform-methanol containing 1% ammonium
hydroxide) to give the title compound (0.078 g, 0.13 mmol).

[0760] m.p 79-81° C.
[0761] MS ((+)ESI, m/z): 561 [M+H]*

[0762] Anal. caled. for C;3H,,N,0,+0.5 H,O: C 69.57 H
7.96 N 9.83 found: C 69.57 H 7.94 N 9.78

EXAMPLE 31

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid (2,2-diphenyl-ethyl)-amide

[0763] Step A. tert-Butyl 4(1-{[(2,2-diphenylethy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0764] The title compound (0.662 g, 1.2 mmol) was pre-
pared from 3,3 diphenyl-propionic acid (0.85 g, 3.76 mmol)
and  {2-[4-(piperidin-4-ylamino)-phenyl]-ethyl } -carbamic
acid tert-butyl ester (1.20 g, 3.76 mmol) according to
Procedure D.

[0765] Step B. 4-[4-(2-Aminoethyl)anilino]-N-(2,2-diphe-
nylethyl)-1-piperidinecarboxamide formate

[0766] tert-Butyl 4-[(1-{[(2,2-diphenylethyl)amino]car-
bonyl}-4-piperidinyl)-amino]-phenethyl carbamate (0.662
g, 1.2 mmol) was reacted according to Procedure F to
provide the title compound (0.60 g, 1.2 mmol) which was
used without further purification.

[0767] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
sillylJoxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-N-(2,2-diphenylethyl)-1-piperidin-
ecarboxamide

[0768] 4{4-(2-Aminoethyl)anilino]-N-(2,2-diphenyl-
ethyl)-1-piperidinecarboxamide formate (0.60 g, 1.2 mmol)
was reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.496 g, 1.2 mmol) according to Procedure
G (eluant: 20:1 chloroform-methanol) to give the title com-
pound (0.20 g, 0.236 mmol).

[0769] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid (2,2-diphenyl-ethyl)-amide

[0770] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino}ethyl)anilino]-N-
(2,2-diphenylethyl)-1-piperidinecarboxamide (0.20 g, 0.236
mmol) was reacted according to Procedure H (eluant: 5:1

chloroform-methanol containing 1% ammonium hydroxide)
to give the title compound (0.095 g, 0.15 mmol)

[0771] m.p 91-94° C.
[0772] MS ((+)ESL, m/z): 609 [M+H]*

[0773] Anal. caled. for C;,H,,N,0,+1.0 H,O: C 709 H
7.4 N 8.94 found: C 70.88 H 7.22 N 8.94
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EXAMPLE 32

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic Acid 2,6-difluoro-benzylamide
[0774] Step A. tert-Butyl 4-[(1-{[(2,6-difluorobenzy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0775] The title compound (0.56 g, 1.15 mmol) was pre-
pared from 2,6-difluoro benzyl amine (0.572 g, 4.0 mmol)
and  {2-[4-(piperidin-4-ylamino)-phenyl]-ethyl } -carbamic
acid tert-butyl ester (1.276 g, 4.0 mmol) according to
Procedure C.

[0776] 'H NMR (DMSO-d,, 300 MHz): d 1.18 (m, 2H),
1.40 (s, 9H), 1.86 (d, 2H), 2.90 (t, 2H), 3.08 (q, 2H), 3.88 (d,
2H), 4.31 (d, 2H), 5.27 (d, 1H), 6.46 (d, 2h), 6.85 (m, 4H),
7.09 (t, 2H), 7.39 (m, 1H)

[0777] Step B. 4{4-(2-Aminoethyl)anilino]-N-(2,6-dif-
luorobenzyl)-1-piperidinecarboxamide formate

[0778] tert-Butyl 4-[(1-{[(2,6-difluorobenzyl)amino]car-
bonyl}-4-piperidinyl)amino Jphenethyl carbamate (0.56 g,
1.15 mmol) was reacted according to Procedure F to provide
the title compound (0.50 g, 1.15 mmol) which was used
without further purification.

[0779] MS ((+)APCL m/z): 389 [M+H]*

[0780] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-(2,6-difluorobenzyl)-1-piperidin-
ecarboxamide

[0781] 4{4-(2-Aminoethyl)anilino]-N-(2,6-difluoroben-
zyD)-1-piperidinecarboxamide formate (0.50 g, 1.15 mmol)
was reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.465 g, 1.15 mmol) according to Proce-
dure G (eluant: 20:1 chloroform-methanol) to give the title
compound (0.192 g, 0.24 mmol).

[0782] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl } -phenylamino)-pipieridine-
1-carboxylic acid 2,6-difluoro-benzylamide

[0783] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino }ethyl)anilino]-N-
(2,6-difluorobenzyl)-1-piperidinecarboxamide (0.192 g,
0.24 mmol) was reacted according to Procedure H (eluant:

5:1 chloroform-methanol containing 1% ammonium
hydroxide) to give the title compound (0.085 g, 0.15 mmol).

[0784] m.p 80-84° C.
[0785] MS ((+)ESI, m/z): 555 [M+H]"

[0786] Anal. caled. for C;,H,F,N,0,+0.75 H,0+0.25
CHCl;: C 60.76 H 6.36 N 9.37 found: C 60.66 H6.19 N 9.11
EXAMPLE 33
4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid 2-trifluoromethyl-benzylamide
[0787] Step A. tert-Butyl 4-{[1-({[2-(trifluoromethyl)ben-
zyl]amino }carbonyl)-4-piperidinyl]

amino }phenethylcarbamate

[0788] The title compound (0.56 g, 1.07 mmol) was pre-
pared from 2-trifluoromethyl-benzyl amine (0.70 g, 4.0
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mmol) and {2-{4-(piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.276 g, 4.0 mmol) according to
Procedure C.

[0789] Step B. 4-[4-(2-Aminoethyl)anilino]-N-[2-(trifluo-
romethyl)benzyl]-1-piperidinecarboxamide formate

[0790] tert-Butyl 4-{[1-({[2-(trifluoromethyl)benzyl]
amino }carbonyl)-4-piperidinyl]

amino }phenethylcarbamate(0.56 g, 1.07 mmol) was reacted
according to Procedure F to provide the title compound
(0.50 g, 1.07 mmol) which was used without further puri-
fication.

[0791] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-[ 2-(trifluoromethyl)benzyl]-1-pip-
eridinecarboxamide formate

[0792] 4{4-(2-Aminoethyl)anilino]-N-{2-(trifluorometh-
yl)benzyl]-1-piperidinecarboxamide formate (0.50 g, 1.07
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.433 g, 1.07 mmol) according to
Procedure G (eluant: 20:1 chloroform-methanol) to give the
title compound (0.211 g, 0.24 mmol).

[0793] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid 2-trifluoromethyl-benzylamide

[0794] 4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino}ethyl)anilino]-N-
[2-(trifluoromethyl)benzyl]-1-piperidinecarboxamide
(0.211 g, 0.24 mmol) was reacted according to Procedure H
(eluant: 5:1 chloroform-methanol containing 1% ammonium
hydroxide) to give the title compound (0.085 g, 0.14 mmol).

[0795] m.p 83-86° C.
[0796] MS ((+)ESI, m/z): 587 [M+H]*

[0797] Anal. caled. for C;;H;-F;N,0,+1.0 H,0+0.1
C,H,O: C 61.51 H 6.55 N 9.20 found: C 61.21 H 6.27 N
9.34

EXAMPLE 34

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-

propylamino]-ethyl}-phenylamino)-piperidine-1-

carboxylic Acid 4-pyrazol-1-yl-2-trifluoromethyl-
benzylamide

[0798] Step A. 4-(1H-Pyrazol-1-yl)-2-(trifluoromethyl)
benzonitrile

[0799] To a suspension of sodium hydride (1.13 g (60% in
oil), 27 mmol) in anhydrous N,N-dimethylformamide (75
mL) was added drop-wise pyrazole (1.75 g, 25.6 mmol) in
anhydrous N,N-dimethylformamide (25 mL). After 30 min-
utes 4-fluoro-2-(trifluoromethyl)-benzonitrile (4.85 g, 25.6
mmol) was added and the solution stirred overnight at 100°
C. The solvent was removed in vacuo and the residue
partitioned between water and dichloromethane. The
organic layer was washed with 1 N sodium hydroxide,
water, brine, and dried over anhydrous magnesium sulfate.
The organic layer was filtered and the solvent evaporated in
vacuo to give the title compound (0.75 g, 3.16 mmol).
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[0800] MS ((+)ESI, m/z): 237 [M+H]"

[0801] 'H NMR (DMSO-d,, 300 MHz): d 6.75 (m, 1H),
7.99 (s, 1H), 8.40 (m, 3H), 8.92 (s, 1H)

[0802] Step B. 4-(1H-Pyrazol-1-yl)-2-(trifluoromethyl)
benzylamine

[0803] To a solution of 4-(1H-pyrazol-1-yl)-2-(trifluorom-
ethyl)benzonitrile (0.75 g, 3.16 mmol) in anhydrous diethyl
ether (10 mL) was added drop-wise lithium aluminum
hydride in anhydrous tetrahydrofuran (3.47 mL, 1M in
tetrahydrofuran, 3.47 mmol). The mixture was heated to
reflux for 2 hours and allowed to stand overnight at ambient
temperature. Water (1.44 mL), 15% sodium hydroxide (1.44
mL) and water (7.24 mL) were added. Ethyl acetate was
added and the mixture filtered, the filter cake washed with
ethyl acetate. The organic layers were pooled and washed
with brine and dried over anhydrous magnesium sulfate. The
solvent was removed in vacuo. The residue was purified by
flash chromatography on silica gel Merck-60 (eluant: 20:1
chloroform-methanol) to give the title compound (0.46 g,
2.0 mmol).

[0804] MS ((+)ESI, m/z): 242 [M+H]"

[0805] Step C. tert-Butyl 4-{[1-({[4-(1H-pyrazol-1-yl)-2-
(trifluoromethyl)benzyl]amino }carbonyl)-4-piperidinyl]
amino }phenethylcarbamate

[0806] The title compound (0.586 g, 1.0 mmol) was pre-
pared from 4-pyrazole-2-trifluoromethyl-benzyl amine (0.46
g, 2.0 mmol) and {2-4-(piperidin-4-ylamino)-phenyl]-
ethyl}-carbamic acid tert-butyl ester (0.611 g, 2.0 mmol)
according to Procedure C.

[0807] MS ((+)ESI, m/z): 587 [M+H]"

[0808] Step D. 4{4-(2-Aminoethyl)anilino]-N{4-(1H-
pyrazol-1-y1)-2-(trifluoromethyl)benzyl]-1-piperidinecar-
boxamide formate

[0809] tert-Butyl 4-{[1-({[4-(1H-pyrazol-1-y1)-2-(trifluo-
romethyl)benzyl]amino} carbonyl)-4-piperidinyl]
amino }phenethylcarbamate (0.586 g, 1.0 mmol) was reacted
according to Procedure F to provide the title compound
(0.532 g, 1.0 mmol) which was used without further puri-
fication.

[0810] Step E. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-[4-(1H-pyrazol-1-y1)-2-(trifluo-
romethyl)benzyl]-1-piperidinecarboxamide

[0811] 4-[4-(2-Aminoethyl)anilino]-N-[4-(1H-pyrazol-1-
yD)-2-(trifluoromethyl)benzyl]-1-piperidinecarboxamide
formate (0.532 g, 1.0 mmol) was reacted with tert-butyl-(4-
oxiranylmethoxy-phenoxy)-diphenyl-silane (0.404 g, 1.0
mmol) according to Procedure G (eluant: 20:1 chloroform-
methanol) to give the title compound (0.18 g, 0.20 mmol)

[0812] Step F. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
rhenoxy)-propylaminoJ-ethyl }-phenylamino)-piperidine-1-
carboxylic acid 4-pyrazol-1-yl-2-trifluoromethyl-benzyla-
mide

[0813] 4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino }ethyl)anilino]-N-
[4-(1H-pyrazol-1-yD)-2-(trifluoromethyl)benzyl ]-1-piperidi-
necarboxamide (0.18 g, 0.20 mmol) was reacted according
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to Procedure H (eluant: 5:1 chloroform-methanol containing
1% ammonium hydroxide) to give the title compound (0.09
g, 0.13 mmol)

[0814] m.p 96-100° C.
[0815] MS ((+)APCI, m/z): 653 [M+H]*

[0816] Anal. caled. for C;,H,F;N,0,+0.75 H,O: C
61.30 H 6.13 N 12.61 found: C 61.31 H 6.08 N 11.9

EXAMPLE 35

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid (3-methyl-butyl)-amide
[0817] Step A. tert-Butyl 4-({1-[(isopentylamino)carbo-
nyl]-4-piperidinyl}amino)phenethyl carbamate

[0818] The title compound (0.454 g, 1.05 mmol) was
prepared from 4-methylvaleric acid (0.436 g, 3.76 mmol)
and  {2-[4-(piperidin-4-ylamino)-phenyl]-cthyl } -carbamic
acid tert-butyl ester (1.20 g, 3.76 mmol) according to
Procedure D.

[0819] 'H NMR (DMSO-d,, 300 MHz): d 0.81 (d, 6H),
1.15 (m, 6H), 1.26 (q, 2 H) 1.41 (s, 9H), 1.60 (m 1H), 1.82
(d, 2H), 2.78(t, 2H), 3.02(m, 3H), 3.92 (d, 2H), 5.24 (d, 1H),
6.41 (d, 1H), 6.54 (d, 2H), 6.80(t, 1H), 6.90(d, 2I1).

[0820] Step B. 4-[4-(2-Aminoethyl)anilino]-N-isopentyl-
1-piperidinecarboxamide formate

[0821] tert-Butyl  4-({1-[(isopentylamino)carbonyl]-4-
piperidinyl}amino)phenethyl carbamate (0.454 g, 1.05
mmol) was reacted according to Procedure F to provide the
title compound (0.40 g, 1.05 mmol) which was used without
further purification.

[0822] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]

amino}ethyl)anilino ]-N-isopentyl-1-piperidinecarboxamide
[0823] 4{4-(2-Aminoethyl)anilino]-N-isopentyl-1-pip-
eridinecarboxamide formate (0.40 g, 1.05 mmol) was
reacted with  tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.427 g, 1.05 mmol) according to Proce-
dure G (eluant: 20:1 chloroform-methanol) to give the title
compound (0.194 g, 0.26 mmol).

[0824] Step D. 4-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid (2,2-diphenyl-ethyl)-amide

[0825] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino}ethyl)anilino]-N-
(2,2-diphenylethyl)-1-piperidinecarboxamide (0.194 g, 0.26
mmol) was reacted according to Procedure H (eluant: 5:1
chloroform-methanol containing 1% ammonium hydroxide)
to give the title compound (0.05 g, 0.10 mmol).

[0826] m.p 72-77° C.
[0827] MS ((+)APCI, m/z): 499 [M+H]*
[0828] Anal. caled. for C,gH,,N,0,+1.0 H,O: C 65.09 H
8.58 N 10.84 found: C 65.09 H 8.45 N 10.53
EXAMPLE 36
4-(4-{2-[(2R)-2-(3-Chloro-phenyl)-2-hydroxy-ethy-
lamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic Acid Octylamide

[0829] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-
ecarboxamide (0.50 g, 1.18 mmol) was reacted with (2R)-
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2-(3-chlorophenyl)oxirane (0.183 g, 1.18 mmol) according
to Procedure G (eluant: 20:1 chloroform-methanol) to give
the title compound (0.063 g, 0.19 mmol).

[0830] m.p 168-171° C.
[0831] MS ((+)APCI, m/z): 529 [M+H]*

[0832] Anal. caled. for C;,H,5CIN,0,.HCI+1.00 H,O+
0.05 CH,CL,: C 61.39H 8.25N 9.53 found: C 61.01 H 7.83
N 9.3

EXAMPLE 37

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid 2,5-difluoro-benzylamide

[0833] Step A. tert-Butyl 4-[(1-{[(2,5-difluorobenzy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[0834] The title compound (0.561 g, 1.15 mmol) was
prepared from 2,5-difluoro-benzyl amine (0.572 g, 4.0
mmol) and {2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.276 g, 4.0 mmol) according to
Procedure C.

[0835] ‘H NMR (DMSO-d,, 300 MHz) 8 7.20 (ddd, J=9.0,
9.0, 4.4 Hz, 1H), 7.02-7.15 (m, 2H), 6.88 (d, J=8.6 Iz, 2IT),
6.80 (broad t, J=5.5 Hz, 1H), 6.52 (d, J=8.6 Hz, 2H), 5.50 (d,
J=7.4 Hz, 1H), 4.25 (d, J=5.5 Hz, 211}, 3.90 (broad d, J=13.4
Hz, 2H), 3.36 (m, 1H), 3.04 (broad q, J=7.0 Hz, 2H), 2.90
(broad t, J=13.4 Hz, 2H), 2.50 (t, J=7.4 Hz, 2H), 1.84 (broad
d, J=12.3 Hz, 2H), 1.38 (s, 9H), 1.22 (dddd, J=12.9, 12.9,
12.9, 3.7 Hz, 2H).

[0836] Step B. 4-{4-(2-Aminoethyl)anilino]-N-(2,5-dif-
luorobenzyl)-1-piperidinecarboxamide foramte

[0837] tert-Butyl 4-[(1-{[(2,5-difluorobenzyl)amino]car-
bonyl}-4-piperidinyl)amino Jphenethyl carbamate (0.561 g,
1.15 mmol) was reacted according to Procedure F to provide
the title compound (0.50 g, 1.15 mmol) which was used
without further purification.

[0838] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-N-(2,5-difluorobenzyl)-1-piperidin-
ecarboxamide

[0839] 4{4-(2-Aminoethyl)anilino]-N-(2,5-difluoroben-
zyD)-1-piperidinecarboxamide formate (0.50 g, 1.15 mmol)
was reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.465 g, 1.15 mmol) according to Proce-
dure G (eluant: 20:1 chloroform-methanol) to give the title
compound (0.238 g, 0.29 mmol).

[0840] Step D. 4-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid 2,5-difluoro-benzylamide

[0841] 4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino }ethyl)anilino]-N-
(2,5-difluorobenzyl)-1-piperidinecarboxamide  (0.238 g,
0.29 mmol) was reacted according to Procedure H (eluant:
5:1 chloroform-methanol containing 1% ammonium
hydroxide) to give the title compound (0.075 g, 0.13 mmol).

[0842] m.p 69-72° C.
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[0843] MS ((+)ESI, m/z): 555 [M+H]"

[0844] Anal. caled. for C;,H;cF,N,0,+1.9 H,0+0.22
CH,0: C60.91 H 6.88 N 9.40 found: C 60.84 H 6.39 N 9.23

EXAMPLE 38

5-{[(2S)-3-({4-[(1-{[(2,5-Difluorobenzyl)]amino]
carbonyl }-4-piperidinyl)amino Jphenethyl }amino)-2-
hydroxypropyl]oxy}-2-hydroxybenzoic Acid

[0845] Step A. Methyl 5-{[(2S)-3-({4-{(1-{[(2,5-difluo-
robenzyl)Jamino]carbonyl }-4-piperidinyl)amino]

phenethyl }amino)-2-hydroxypropylJoxy }-2-hydroxyben-
zoate

[0846] 4-{4-(2-Aminoethyl)anilino]-N-(2,5-difluoroben-
zyD)-1-piperidinecarboxamide (1.2 g, 3.1 mmol) was reacted
methyl 2-hydroxy-5-[(2S)(oxiranyl)methoxy Jbenzoate
(0.694 g, 3.1 mmol) according to Procedure G (eluant: 20:1
going to 9:1 dichloromethane-methanol) to give the title
compound (0.95 g, 1.5 mmol) as a mixture of methyl and
ethyl esters, in a ratio 3:1 respectively, as determined by high
pressure liquid chromatography.

[0847] MS ((+)APCI), m/z 613 [M+H]*

[0848] 'H NMR (DMSO-d,, 400 MHz) & 7.03-7.24 (m,
6H), 6.88-6.93 (m, 3H), 6.50 (d, J=8.6 Hz, 2H), 5.26 (d,
J=8.3 Hz, 1H), 424 (d, J=5.5 Hz, 2H), 3.80-3.92 (m, 5H),
3.31 (m, 1H), 2.89 (broad t, J=13.4 Hz, 2H), 2.49-2.72 (m,
6H), 1.84 (broad d, J=13.0 Hz, 2H), 1.20 (dddd, J=13.4,
134, 13.4, 3.7 Hz, 2H).

[0849] Step B. 5-{[(2S)-3-({4-[(1-{[(2,5-Difluorobenzyl)]
amino]carbonyl}-4-piperidinyl)-amino Jphenethyl}amino)-
2-hydroxypropylJoxy}-2-hydroxybenzoic Acid

[0850] A solution of methyl 5-{[(2S)-3-({4-[(1-{[(2,5-di-
fluorobenzyl) JaminoJearbonyl}-4-piperidinyl)amino]
phenethyl }amino)-2-hydroxypropylJoxy }-2-hydroxyben-
zoate (0.306 g, 0.5 mmol) in methanol (5 mL) was treated
with 1N sodium hydroxide (1 mL, 1.0 mmol) and stirred at
room temperature for 2 hours. The reaction mixture was
neutralized with 1N hydrochloric acid (1 mL, 1.0 mmol) and
the solvent evaporated in vacuo to a residue. The residue was
dissolved in ethyl acetate, filtered, and the filtrate evaporated
in vacuo to afford a second residue. The second residue was
triturated with hexane-diethyl ether to yield the title com-
pound (0.27 g, 0.45 mmol).

[0851] m.p. 138-141° C.

[0852] MS ((-)APCI), m/z 597 [M-H]™

[0853] IR (KBr), v 1610, 1520, 1490, 1230, 1190, 810
1

cm-

[0854] 'H NMR (DMSO-d, 400 MHz) & (D,O
Exchanged) 7.28 (d, J=3.3. Hz, 1H), 7.16 (ddd, J=9.0, 9.0,
4.4 Hz, 1H), 6.99-7.08 (m, 2H), 6.94 (d, J=8.6 Hz, 2H), 6.93
(d, J=8.6 Hz, 21), 6.82 (dd, J=8.8, 3.3 Hz, 1H), 6.61 (d,
J=8.8 Hz, 1H), 6.54 (d, J=8.6 Hz, 2H). 4.22 (s, 2H), 4.08 (m,
1H), 3.84 (m, 4H), 3.35 (m, 1H), 2.98-3.31 (m, 4H), 2.88
(broad t, J=11.4 Hz, 2H), 2.75 (m, 2H), 1.83 (broad d, J=12.5
Hz, 2H), 1.18 (dddd, J=13.8, 13.8, 13.8, 3.7 Hz, 2H).
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EXAMPLE 39

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethoxy }-phenylamino)-piperidine-1-
carboxylic Acid 4-fluoro-benzylamide

[0855] Step A. tert-Butyl 2-{4-[(1-{[(4-fluorobenzy-
Dyamino]carbonyl }-4-piperidinyl)amino Jphenoxulethylcar-
bamate

[0856] The title compound (0.68 g, 1.4 mmol) was pre-
pared from 4-fluoro-benzyl amine (0.25 g, 2.0 mmol) and
tert-butyl 2{4-(4-piperidinylamino)phenoxy Jethyl carbam-
ate (0.67 g, 2.0 mmol) according to Procedure C.

[0857] Step B. 4{4-(2-Aminoethoxy)anilino]-N-(4-fluo-
robenzyl)-1-piperidinecarboxamide

[0858] tert-Butyl 2-{4-[(1-{[(4-fluorobenzyl)amino]car-
bonyl}-4-piperidinyl)amino Jphenoxy }ethylcarbamate (0.68
g, 1.4 mmol) was reacted according to Procedure F to
provide the title compound (0.63 g, 1.4 mmol) which was
used without further purification.

[0859] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl-
)silyl]oxy }phenoxy)-2-hydroxypropyl]-

amino }ethoxy)anilino]-N-(4-fluorobenzyl)-1-piperidinecar-
boxamide

[0860] 4-{4-(2-Aminoethoxy)anilino]-N-(4-fluoroben-
zyD)-1-piperidinecarboxamide (0.63 g, 1.4 mmol) was
reacted with  tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.53 g, 1.3 mmol) according to Procedure
G (eluant: 20:1 chloroform-methanol) to give the title com-
pound (0.125 g, 0.15 mmol).

[0861] Step D. 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroa-
phenoxy)-propylamino]-ethoxy }-phenylamino)-piperidine-
1-carboxylic Acid 4-fluoro-benzylamide

[0862] 4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino }ethoxy)anilino]-N-
(4-fluorobenzyl)-1-piperidinecarboxamide (0.125 g, 0.15
mmol) was reacted according to Procedure H (eluant: 5:1
chloroform-methanol containing 1% ammonium hydroxide)
to give the title compound (0.075 g, 0.13 mmol).

[0863] m.p 73-77° C.
[0864] MS ((+)ESI, m/z): 553 [M+H]"

[0865] Anal. caled. for C, H;,FN,0.+1.0 H,O: C 63.14
H 6.89 N 9.82 found: C 63.18 H 6.59 N 9.96

EXAMPLE 40

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylsulfanyl)-piperidine-1-
carboxylic Acid Phenylamide

[0866] Step A. N-(tert-butoxycarbonyl)-4-nitrophenethyl-
2-amine

[0867] To a cold suspension of 4-nitrophenethylamine
hydrochloride (20.0 g, 98.7 mmol) in chloroform (200 mL)
was added triethylamine (9.99 g, 98.7 mmol). This solution
was treated with di-tert-butyl dicarbonate (23.70 g, 108.6
mmol) portion-wise. After 15 minutes the ice/water bath was
removed and the reaction was stirred at room temperature
overnight. The reaction mixture was successively washed
with the following: water, 0.5M hydrochloric acid, dilute
aqueous sodium bicarbonate and brine. The organic phase
was dried over anhydrous sodium sulfate, filtered and
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evaporated in vacuo. The residue was purified by flash
chromatography on silica gel Merck-60 (eluant: 2:1 ethyl
acetate hexane) to furnish the title compound (24.2 g, 82.21
mmol).

[0868] 'H NMR (CDCl,, 300 MHz) d 8.05 (d, J=8.2 Hz,
2H), 7.42 (d, J=8.2 Hz, 2H), 3.06 (q, J=7.1 Hz, 2H), 2.58 (1,
J=7.1 Hz, 2H) and 1.29 (s, 9H).

[0869] Step B. 4-Aniline-(2-[N-(tert-butoxycarbonyl)]-
ethylamine)

[0870] To a solution of N-(tert-butoxycarbonyl)-4-nitro-
phenethyl-2-amine (24.2 g, 82.21 mmol) in a mixture of
ethanol (150 mL) and tetrahydrofuran (50 mL) was added
5% palladium on carbon (4.0 g). This solution was placed on
a Parr apparatus under 40 psi of hydrogen gas and shaken for
5 hours. The reaction mixture was filtered and evaporated in
vacuo to leave a colorless oil. This oil was taken up into hot
hexane/ethyl acetate and allowed to crystallized overnight.
The solid was collected via vacuum filtration and placed
under high vacuum for eight hours to furnish the title
compound (19.31 g, 73.04 mmol).

[0871] 'H NMR (DMSO-d,, 300 MHz) d 6.81 (d, J=8.1
Hz, 2H), 6.46 (d, 1=8.1 Hz, 2H), 4.82 (s, 2H(exch.)), 3.01 (q,
J=7.2 Hz, 2H), 2.48 (1, J=7.2 Hz, 2H) and 1.36 (s, 9H).

[0872] Step C. S-(4-{2-[(tert-Butoxycarbonyl)amino]
ethyl}phenyl) O-ethyl carbonodithioate

[0873] 4-Aniline-(2-[N-(tert-butoxycarbonyl)]-ethy-
lamine) (6.91 g, 29.24 mmol) was stirred into cold dilute
hydrochloric acid (made from 50 mL of water and 6 mL of
concentrated hydrochloric acid) and treated with a solution
of sodium nitrite (3.00 g, 43.48 mmol) in water (14 mL)
portionwise over 20 minutes. After addition was complete
vigorous stirring was continued for 5 minutes. To this cold
solution was added nickel(ID)chloride hexahydrate (5-10
mg). During the sodium nitrite additions, a solution of
potassium ethyl xanthate (10.26 g, 64.0 mmol) in dilute
aqueous sodium bicarbonate (made from 65 mL of water and
6.5 g of sodium bicarbonate) was prepared and warmed to
75° C.

[0874] The cold diazonium solution above was added
portion-wise (2.5 mL every 30 seconds) to the well stirred
warm Xanthate solution. A yellow oil formed upon the
evolution of gas bubbles. The mixture was stirred and heated
for an additional 10 minutes after additions were complete.
The solution was then cooled to 5° C., and the aqueous
solvent decanted from the yellow oil. The oily residue was
taken up into dichloromethane, dried over anhydrous
sodium sulfate, filtered and evaporated in vacuo. The residue
was purified by flash chromatography on silica gel Merck-60
(eluant: 2:1 diethyl ether-hexane) to furnish the title com-
pound as an oil which solidified on standing (3.75 g, 10.98
mmol).

[0875] 'H NMR (CDCl,, 300 MHz) d 7.44 (d, J=8.2 Hz,
2H), 7.26 (d, J=8.2 Hz, 2H), 4.62 (q, I=7.2 Hz, 2H), 3.40 (m,
2H), 2.85 (t, J=7.0 Hz, 2H), 1.44 (s, 9H) and 1.34 (1, J=7.0
Hz, 3H).

[0876] Step D.
boxamide

[0877] 4-Hydroxypiperidine (2.50 g, 24.70 mmol) was
reacted with phenylisocyanate (2.80 g, 23.48 mmol) accord-
ing to Procedure E. The title compound was obtained as a
solid (4.70 g, 21.33 mmol).

4-Hydroxy-N-phenyl-1-piperidinecar-
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[0878] 'H NMR (DMSO-d,, 300 MHz) d 8.44 (br s, 1H),
7.43 (d,J=7.6 Hz, 2H), 7.20 (1, J=7.3 Hz, 2H), 6.90 (t, J=7.3
Hz, 1H), 4.70 (d, J=4.2 Hz, 1H), 3.81 (m, 2H), 3.63 (m, 1H),
3.02 (m, 2H), 1.75(m, 2H) and 1.30 (m, 2H).

[0879] MS ((+)ESL, m/z): 221 [M+H]*

[0880] Step E. 4-Bromo-N-phenyl-1-piperidinecarboxam-
ide

[0881] To a solution of 4-hydroxy-N-phenyl-1-piperidin-
ecarboxamide (2.57 g, 11.67 mmol) and carbon tetrabromide
(8.13 g, 24.50 mmol) in a mixture of dichloromethane (30
mL) and tetrahydrofuran (10 mL) at 5° C. was added
triphenylphosphine (6.43 g, 24.50 mmol) portionwise. After
addition, the ice/water bath was removed and the reaction
was stirred overnight. Diethyl ether (20 mL) was added and
the reaction mixture was filtered. The filtrate was concen-
trated in vacuo and the residue purified by flash chromatog-
raphy on silica gel Merck-60 (eluant: 1:1 ethyl acetate-
hexane) to furnish the title (2.50 g, 8.82 mmol).

[0882] ‘H NMR (DMSO-d, 300 MHz) d 7.30 (m, 4H),
7.03(t, 1H), 6.65 (br s, 1H), 4.40 (m, 1H), 3.64 (m, 2I1), 3.40
(m, 2H), 2.12 (m, 2H) and 2.00 (m, 2H).

[0883] MS ((+)ESI, m/z): 283,285 [M+H]*

[0884] Step F. tert-butyl 4-{[1-(anilinocarbonyl)-4-pip-
eridinyl]sulfanyl}phenethylcarbamate

[0885] To a room temperature degassed solution of the
S-(4-{2-{(tert-butoxycarbonyl) aminoJethyl}phenyl)
O-ethyl carbonodithioate (1.04 g, 3.36 mmol) in dry ethanol
(20 mL) was added freshly powdered sodium borohydride
(0.32 g, 8.40 mmol). 30 Minutes after addition the solution
was warmed to 45° C. for 1 hour. The reaction mixture was
re-cooled to room temperature and 4-bromo-N-phenyl-1-
piperidinecarboxamide (0.95 g, 3.36 mmol) added. The
reaction was warmed to 50° C. for 3 hours. The reaction was
quenched with dilute hydrochloric acid and the pH adjusted
to 7.5 with aqueous sodium bicarbonate. The ethanol was
removed by evaporation in vacuo and the residue was
extracted with dichloromethane. The residue was purified by
flash chromatography on silica gel Merck-60 (eluant: 2:1
ethyl acetate-hexane) to furnish the title compound (0.90 g,
1.98 mmol).

[0886] 'H NMR (CDCl,, 300 MHz) d 7.40 (d, J=8.1 Hz,
2H), 7.30 (m, 4H), 7.17 (d, J=8.1 Hz, 2H), 7.05 (t, 1H), 6.42
(brs, 1H), 4.58 (br, 1H), 3.98 (1, J=3.2 Hz, 1H), 3.93 (1, J=3.2
Hz, 1H), 3.38 (m, 2H), 3.24 (m, 1H), 3.08 (m, 2H), 2.77 (1,
J=6.8 Hz, 2H), 2.00 (m, 2H), 1.65 (m, 2H) and 1.43 (s, 9H).

[0887] Step G. 4-{[4-(2-Aminoethyl)phenyl]sulfanyl}-N-
phenyl-1-piperidinecarboxamide

[0888] To a solution of tert-butyl 4-{[1-(anilinocarbonyl)-
4-piperidinyl]sulfanyl }phenethylcarbamate (0.609 g, 1.34
mmol) in dichloromethane (8 mL) and methanol (2 drops)
was added trifluoroacetic acid (2 mL). This mixture was
stirred for 4 hours at ambient temperature. The volatile
components were removed in vacuo and the residue taken up
into dichloromethane (25 mL) and washed with dilute
aqueous sodium bicarbonate. The organic phase was dried
over anhydrous sodium sulfate, filtered and evaporated in
vacuo to furnish the title compound (0.46 g, 1.29 mmol)

[0889] MS ((+)ESI, m/z): 356 [M+H]"
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[0890] Step H. 4-{[4-(2-{[(2S)-3-(4-{[tert-butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)phenylJsulfanyl }-N-phenyl-1-piperidinecar-
boxamide

[0891] 4-{[4-(2-Aminoethyl)phenyl]sulfanyl}-N-phenyl-
1-piperidinecarboxamide (0.45 g, 1.27 mmol) was reacted
with tert-butyl{4-[(2S)oxiranylmethoxy]
phenoxy }diphenylsilane (0.512 g, 1.27 mmol) according to
Procedure G (eluant: 12:3:1 dichloromethane-chloroform-
methanol) to give the title compound (0.25 g, 0.33 mmol).

[0892] Step 1. 4-(4-{2-[2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl } -phenylsulfanyl)-piperidine-1-
carboxylic acid phenylamide

[0893] 4-{[4-(2-{[(2S)-3-(4-([tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)phenyl]sul-
fanyl}-N-phenyl-1-piperidinecarboxamide (0.25 g, 0.33
mmol) was reacted according to Procedure H (eluant: 12:3:1
dichloromethane-chloroform-methanol) to give the title
compound (0.12 g, 0.23 mmol).

[0894] m.p. 121° C.
[0895] MS ((+)ESI, m/z): 522 [M+H]"

[0896] 'H NMR (DMSO-d,, 400 MHz) d 8.90 (s, 1H),
8.49 (s, 1H), 7.42 (d, J=7.8 Hz, 2H), 7.34 (d, ]=7.8 Hz, 2H),
7.22 (m, 4H), 6.91 (t, J=7.3 Hz, 1H), 6.73 (d, J=9.0 Hz, 2H),
6.66 (d, 7=9.0 Hz, 2H), 5.00 (br s, 1H), 4.00 (m, 1H), 3.97
(m, 1H), 3.80 (m, 3H), 3.39(m, 1H), 2.98 (m, 2H), 2.80 (m,
2H), 2.72 (m, 3H), 2.61 (m, 1H), 1.91 (m, 2H) and 1.40 (m,
2H).

[0897] Anal. caled. for C,0H;sN;04S+1.5H,0: C: 63.48
H: 6.98 N: 7.66. Found: C:63.62 H: 6.52 N: 7.50.

EXAMPLE 41

N-hexyl-4-{[4-(2-{[(2S)-2-hydroxy-3-(4-hydrox-
yphenoxy)propyl]amino }ethyl)phenyl]sulfanyl}-1-
piperidinecarboxamide

[0898] Step A. N-hexyl-4-hydroxy-1-piperidinecarboxa-
mide

[0899] 4-Hydroxypiperidine (2.75 g, 27.23 mmol) was
reacted with hexylisocyanate (3.46 g, 27.23 mmol) accord-
ing to Procedure E. The title compound was used without
further purification.

[0900] Step B. 4-Bromo-N-hexyl-1-piperidinecarboxam-
ide

[0901] N-hexyl-4-hydroxy-1-piperidinecarboxamide
(6.22 g 27.23 mmol) was reacted according to Procedure L
to afford the title compound (6.90 g, 23.69 mmol).

[0902] MS ((+)ESI, m/z): 292 [M+H]*

[0903] Step C. tert-Butyl 4-({1{(hexylamino)carbonyl]-
4-piperidinyl}sulfanyl) phenethylcarbamate

[0904] 4-Bromo-N-hexyl-1-piperidinecarboxamide (2.43
g, 8.34 mmol) and S-(4-{2-[(tert-butoxycarbonyl)amino]
ethyl}phenyl) O-cthyl carbonodithioate (2.58 g, 8.34 mmol)
were reacted according to Procedure M to afford the title
compound (2.54 g, 5.48 mmol).

[0905] 'H NMR (CDCl,, 300 MHz) d 7.38 (d, J=8.5 Hz,
2H), 7.16 (d, 1=0.5 Hz, 2H), 4.56 (br, 1H), 4.40 (br t, 1H),
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3.85 (br t, 1H), 3.80 (br t, 1H), 3.36 (m, 2H), 3.21 (m, 4H),
2.94 (m, 2H), 2.78 (1, J=6.5 Hz, 2H), 1.95 (m, 2H), 1.60-1.40
(m, 2H), 1.41 (s, 9H), 1.28 (m, 7H) and 0.86 (m, 3H).

[0906] Step D. 4-{[4-(2-Aminoethyl)phenyl]sulfanyl}-N-
hexyl-1-piperidinecarboxamide

[0907] tert-Butyl 4-({1{(hexylamino)carbonyl]-4-
piperidinyl}sulfanyl)phenethylcarbamate (0.75 g, 1.617
mmol) was reacted according to Procedure N to afford the
title compound (0.588 g, 1.617 mmol).

[0908] MS ((+)ESI, m/z): 364 [M+H]"

[0909] Step E. 4-{[4-(2-{[(2S)-3-(4-{[tert-butyl(dipheny])
silylJoxy }phenoxy)-2-hydroxypropyl]amino }ethyl)phenyl]
sulfanyl}-N-hexyl-1-piperidinecarboxamide

[0910] 4-{[4-(2-Aminoethyl)phenyl]sulfanyl}-N-hexyl-1-
piperidinecarboxamide (0.588 g, 1.617 mmol) was reacted
with  tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenylsi-
lane (0.589 g, 1.455 mmol) according to Procedure G to give
the title compound (eluant: 20/1 chloroform-methanol)
(0.395 g, 0.514 mmol).

[0911] MS ((+)ESI, m/z): 769 [M+H]*

[0912] Step F. N-hexyl-4-{[4-(2-{[(2S)-2-hydroxy-3-(4-
hydroxyphenoxy)propyl]amino }ethyl)phenyl]sulfanyl}-1-
piperidinecarboxamide

[0913] 4-{[4-2-{[(2 S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propyl]amino }ethyl)phenyl]sul-
fanyl}-N-hexyl-1-piperidinecarboxamide (0.395 g, 0.514
mmol) was reacted according to Procedure H to give the title

compound (eluant: 20:3 chloroform-methanol) (0.155 g,
0.28 mmol).

[0914] H NMR (DMSO-d,, 400 MHz) d 8.88 (s, 1H),
7.29(d,J=7.9 Hz, 2H), 7.17 (d, J=7.9 Hz, 2H), 6.71 (d, J=8.8
Hz, 2H), 6.64 (d, J=8.8 Hz, 2H), 6.40 (1, J=5.5 Hz, 1H), 4.98
(br s, 1H), 3.83-3.71 (series of m, 6H), 3.29 (m, 1H), 2.95
(g, J=6.8 Hz, 2H), 2.83-2.68 (series of m, 7H), 2.60 (m, 1H),
1.79 (m, 2H), 1.40-1.15 (series of m, 10H) and 0.84 (t, J=6.8
Hz, 3H).

[0915] m.p. 181-195° C.

[0916] MS ((+)ESI, m/z): 530 [M+H]"

[0917] Anal. caled. for C,oH,3N;0,S+H,0: C 63.59 H
8.28 N 7.67 found: C 63.89 H 8.51 N 7.61

EXAMPLE 42
4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylsulfanyl)-piperidine-1-

carboxylic Acid-4-fluorobenzylamide
[0918] Step A. 4-Hydroxy-N-(4-fluorobenzyl)-1-piperidi-
necarboxamide
[0919] The title compound (4.33 g, 17.16 mmol) was
prepared from 4-fluorobenzylamine (3.97 g, 19.11 mmol)

and 4-hydroxypiperidine (1.93 g, 19.11 mmol) according to
Procedure C (eluant: 20:1 chloroform-methanol).

[0920] MS ((+)ESI, m/z): 253 [M+H]"

[0921] Step B. 4-Bromo-N-(4-fluorobenzyl)-1-piperidin-
ecarboxamide

[0922] 4-Hydroxy-N-(4-fluorobenzyl)-1-piperidinecar-
boxamide (4.33 g 17.16 mmol) was reacted according to
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Procedure L to afford the title compound (3.25 g, 10.31
mmol).

[0923] MS ((+)ESI, m/z): 316,318 [M+H]"*

[0924] Step C. tert-Butyl 4-{[1-(4-fluorobenzylaminocar-
bonyl)-4-piperidinyl]-sulfanyl}phenethylcarbamate

[0925] 4-Bromo-N-(4-fluorobenzyl)-1-piperidinecarboxa-
mide (3.25 g, 10.31 mmol) and S-(4-{2-[(tert-butoxycarbo-
nyl)aminoJethyl}phenyl) O-ethyl carbonodithioate (3.52 g,
10.31 mmol) were reacted according to Procedure M to
afford the title compound (3.86 g, 7.92 mmol).

[0926] Step D. 4-{[4-(2-Aminoethyl)phenyl]sulfanyl}-N-
(4-fluorobenzylamino)-1-piperidinecarboxamide

[0927] tert-Butyl 4-{[1-(4-fluorobenzylaminocarbonyl)-4-
piperidinyl]sulfanyl} phenethylcarbamate (1.50 g, 3.076
mmol) was reacted according to Procedure N to afford the
title compound (1.01 g, 2.606 mmol).

[0928] MS ((+)ESI, m/z): 388 [M+H]"

[0929] Step E. 4-{[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)phenyl]sulfanyl }-N-(4-fluorobenzyl)-1-pip-
eridinecarboxamide

[0930] 4-{[4-(2-Aminoethyl)phenyl]sulfanyl }-N-(4-fluo-
robenzylamino)-1-piperidinecarboxamide (1.01 g, 2.606
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenylsilane (0.98 g, 2.416 mmol) according to
Procedure G to give the title compound (eluant: 20:1 chlo-
roform/methanol) (0.236 g, 0.298 mmol).

[0931] MS ((+)ESI, m/z): 793 [M+H]*

[0932] Step F. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylsulfanyl)-piperidine-
1-carboxylic acid-4-fluorobenzylamide

[0933] 4-{[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)phenyl]sul-
fanyl}-N-(4-fluorobenzyl)-1-piperidinecarboxamide (0.236
g, 0.236 mmol) was reacted according to Procedure H to
give the title compound (eluant: 20:3 chloroform-methanol)
(0.070 g, 0.126 mmol).

[0934] m.p 181-183° C.
[0935] MS ((+)ESI, m/z): 554 [M+H]"

[0936] 'H NMR (DMSO-d,, 400 MHz) d 8.92 (s, 1H),
7.35-7.04 (series of m, 9H), 6.72 (d of AB, J=9.0 Hz, 2H),
6.64 (d of AB, J=9.0 Iz, 2H), 5.07 (br, 1H), 4.17 (d, J=5.7
Hz, 2H), 3.90-3.70 (series of m, SH), 2.90-2.60 (series of m,
8H), 1.78 (m, 2H) and 1.31 (m, 30).

[0937] Anal. calced. for C3H;cFN;0,S+0.5 H,O: C 63.03
H 6.70 N 7.35 found: C 62.96 H 6.71 N 6.92.

EXAMPLE 43
4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylsulfanyl)-piperidine-1-

carboxylic Acid (1-phenyl-cyclopentylmethyl)-
amide
[0938] Step A. 4-hydroxy-N-[(1-phenylcyclopentyl)m-
ethyl]-1-piperidinecarboxamide
[0939] The title compound (6.00 g, 19.83 mmol) was
prepared from 4-hydroxypiperidine (2.01 g, 19.84 mmol)
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and 4-hydroxypiperidine (2.01 g, 19.84 mmol) according to
Procedure C (eluant: 20:1 chloroform-methanol).

[0940] MS ((+)ESI, m/z): 303 [M+H]"

[0941] Step B. 4-bromo-N-[(1-phenylcyclopentyl)m-
ethyl]-1-piperidinecarboxamide

[0942] 4-Hydroxy-N-[(1-phenylcyclopentyl)methyl]-1-
piperidinecarboxamide (3.89 g, 12.86 mmol) was reacted
according to Procedure L to afford the title compound (4.70
g, 12.86 mmol).

[0943] MS ((+)ESI, m/z): 366 [M+H]"

[0944] Step C. tert-butyl 4-{[1-({[(1-phenylcyclopentyl)
methylJamino }carbonyl)-4-piperidinyl]
sulfanyl}phenethylcarbamate

[0945] 4-Bromo-N-[(1-phenylcyclopentyl)methyl]-1-pip-
eridinecarboxamide (2.67 g, 7.32 mmol) and S-(4-{2-[(tert-
butoxycarbonyl)aminoJethyl}phenyl)  methyl  carbon-
odithioate (2.50 g, 7.32 mmol) were reacted according to
Procedure M to afford the title compound (1.97 g, 3.66
mmol).

[0946] Step D. 4-{[4-(2-aminoethyl)phenyl]sulfanyl}-N-
[(1-phenylcyclopentyl)methyl]-1-piperidinecarboxamide

[0947] tert-Butyl 4-{[1-({[(1-phenylcyclopentyl)methyl]
amino }carbonyl)-4-piperidinyl]-
sulfanyl}phenethylcarbamate (0.97 g, 1.804 mmol) was
reacted according to Procedure N to afford the title com-
pound (0.785 g, 1.793 mmol).

[0948] MS ((+)ESI, m/z): 438 [M+H]"

[0949] Step E. 4-{[4-(2-{[(2S)-3-(4-{[tert-butyl(dipheny])
silylJoxy }phenoxy)-2-droxypropyl]amino }ethyl)phenyl]
sulfanyl}-N-[(1-phenylcyclopentyl)methyl]-1-piperidin-
ecarboxamide

[0950] 4-{[4-(2-Aminoethyl)phenyl]sulfanyl}-N-[(1-phe-
nyleyclopentyl)methyl]-1-piperidinecarboxamide (0.785 g,
1.793 mmol) was reacted with tert-butyl-(4-oxiranyl-
methoxy-phenoxy)-diphenylsilane (0.62 g, 1.533 mmol)
according to Procedure G to give the title compound (eluant:
20:1 chloroform-methanol) (0.830 g, 0.986 mmol).

[0951] Step F.  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylsulfanyl)-piperidine-
1-carboxylic acid (1-phenyl-cyclopentylmethyl)-amide

[0952] 4-(4-{2-[(2S)-2-Hydroxy-3-(4-{[tert-Butyl(diphe-
nyl)silylJoxy }phenoxy)-propylamino]-ethyl}-phenylsulfa-
nyl)-piperidine-1-carboxylic acid (1-phenyl-cyclopentylm-
ethyl)-amide (0.830 g, 0.986 mmol) was reacted according
to Procedure H to give the title compound (eluant: 20:3
chloroform-methanol) (0.328 g, 0.543 mmol).

[0953]
[0954] MS ((-)APCL, m/z): 602 [M-H]

[0955] 'H NMR (DMSO-d,, 400 MHz) d 8.86 (s, 1H),
7.32-7.10 (m, 9H), 6.71 (d, J=9.0 Hz, 2H), 6.64 (d, J=9.0 Hz,
2H), 5.97 (1, J=5.9 Hz, 1H), 4.90 (br, 1H), 3.85-3.65 (m, 5H),
3.24, (m, 1H), 3.16 (d, J=6.2 Hz, 2H), 2.80-2.62 (m, 7H),
2.59 (m, 1H), 1.90 (m, 2H), 1.70 (m, 6H), 1.53 (m, 2H) and
1.22 (m, 2H).

m.p. 132° C.
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[0956] Anal. caled. for C;H,sN;0,S+0.5 H,O: C 68.59
H 7.57 N 6.86 found C 68.84 H 7.78 N 6.60

EXAMPLE 44

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl } -benzenesulfonyl)-piperidine-1-
carboxylic Acid Hexylamide

[0957] Step A. tert-Butyl 4-({1{(hexylamino)carbonyl]-
4-piperidinyl}sulfonyl) phenethylcarbamate

[0958] tert-Butyl 4-({1-[(hexylamino)carbonyl]-4-
piperidinyl}sulfanyl)phenethylcarbamate (0.860 g, 1.85
mmol) was reacted according to Procedure O to afford the
title compound (0.800 g, 1.610 mmol).

[0959] ‘H NMR (CDCL, 300 MIz) d 7.79 (d, J=8.3 Hz,
2H), 7.40 (d, J=8.3 Hz, 2H), 4.62 (br s, 1H), 4.44 (br s, 1H),
4.04 (m, 2H), 3.40 (m, 2H), 3.28-3.11 (series of m, 3H), 3.04
(m, 1H), 2.91 (t, J=7.0 Hz, 2H), 2.73 (m, 2H), 2.00 (m, 2H),
1.65 (m, 1H), 1.47 (m, 111}, 1.43 (s, 9H), 1.29 (m, 7H) and
0.87 (m, 3H).

[0960] Step B. (4-{[4-(2-aminoethyl)phenyl]sulfonyl}-1-
piperidinyl)(3-methyl-2-thienyl)methanone

[0961] tert-Butyl  4-{[1-(n-hexylaminocarbonyl)-4-pip-
eridinylJsulfonyl}phenethylcarbamate  (0.800 g, 1.610
mmol) was reacted according to Procedure N to afford the
title compound (0.538 g, 1.36 mmol).

[0962] MS ((+)ESI, m/z): 396 [M+H]"

[0963] Step C. 4-{[4-(2-{[(2S)-3-(4-{[tert-butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]amino }ethyl)phenyl]
sulfonyl}-N-hexyl-1-piperidinecarboxamide

[0964] 4-{[4-(2-aminoethyl)phenyl]sulfonyl}-N-hexyl-1-
piperidinecarboxamide (0.53 g, 1.34 mmol) was reacted
with  tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenylsi-
lane (0.461 g, 1.14 mmol) according to Procedure G to give
the title compound (eluant: 20:1 chloroform-methanol)
(0.260 g, 0.325 mmol).

[0965] MS ((+)ESI, m/z): 801 [M+H]*

[0966] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl } -benzenesulfonyl)-piperi-
dine-1-carboxylic acid hexylamide

[0967] 4-{[4-(2-{[(2S)-3-(4-{[tert-Buty[(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)phenyl]sul-
fonyl}-N-hexyl-1-piperidinecarboxamide (0.260 g, 0.325
mmol) was reacted according to Procedure H to give the title
compound (eluant: 20:3 chloroform-methanol) (0.105 g,
0.187 mmol).

[0968] MS ((+)ESI, m/z): 562 [M+H]"

[0969] 'H NMR (DMSO-d,, 400 MIz) d 8.89 (s, 1H),
7.72(d,J1=8.3 Hz, 2H), 7.52 (d, J=8.3 Hz, 2H), 6.73 (d<J=9.0
Hz, 2H), 6.66 (d, J=9.0 Hz, 2H), 6.46 (t, J=5.3 Hz, 1H), 4.95
(br s, 1H), 4.00 (m, 2H), 3.87-3.72 (series of m, 3H), 3.40
(m, 1H), 2.96 (q, J=6.8 Hz, 2H), 2.84 (br s, 4H), 2,70 (m,
1H), 2.62 (m, 3H), 1.74 (m, 2H), 1.39-1.21 (series of m, 1
OH) and 0.86 (1, J=6.8 Hz, 3H).

[0970] Anal. caled. for C,H,3N;0,S+0.4 H,O: C 61.22
H 7.76 N 7.39 found: C 61.29 H 7.77 N 7.23.



US 2002/0028832 Al

EXAMPLE 45

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl } -benzenesulfonyl)-piperidine-1-
carboxylic Acid 4-fluoro-benzylamide
[0971] Step A. tert-Butyl 4-{[1-(4-fluorobenzylaminocar-
bonyl)-4-piperidinyl Jsulfonyl }phenethylcarbamate

[0972] tert-Butyl 4-{[1-(4-fluorobenzylaminocarbonyl)-4-
piperidinyl]sulfanyl}phenethylcarbamate (1.906 g, 3.91
mmol) was reacted according to Procedure O to afford the
title compound (1.81 g, 3.48 mmol).

[0973] Step B. 4-{[4-(2-Aminoethyl)phenyl]sulfonyl}-N-
(4-fluorobenzylamino)-1-piperidinecarboxamide

[0974] tert-Butyl 4-{[1-(4-fluorobenzylaminocarbonyl)-4-
piperidinyl]sulfonyl}phenethylcarbamate (1.775 g, 3.42
mmol) was reacted according to Procedure N to afford the
title compound (1.04, 2.48 mmol).

[0975] MS ((+)ESL, m/z): 420 [M+H]*

[0976] Step C. 4-{[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)phenylJsulfonyl]-N-(4-fluorobenzyl)-1-pip-
eridinecarboxamide

[0977] 4-{[4-(2-Aminoethyl)phenyl]sulfonyl}-N-(4-fluo-
robenzylamino)-1-piperidinecarboxamide (1.00 g, 2.384
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenylsilane (0.676 g, 1.67 mmol) according to
Procedure G to give the title compound (eluant: 20:1 chlo-
roform/methanol) (0.425 g, 0.516 mmol).

[0978] MS ((+)ESI, m/z): 825 [M+H]"

[0979] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl } -benzenesulfonyl)-piperi-
dine-1-carboxylic acid 4-fluoro-benzylamide

[0980] 4-{[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropylJamino }ethyl)phenyl Jsulfo-
nyl}-N-(4-fluorobenzyl)-1-piperidinecarboxamide (0.410 g,
0.50 mmol) was reacted according to Procedure H to give
the title compound (eluant: 20:3 chloroform-methanol)
(0.241 g, 0.410 mmol).

[0981] MS ((+)APCI, m/z): 586 [M+H]*

[0982] 'H NMR (DMSO-d,, 400 MHz) d 8.90 (s, 1H),
7.73 (d, 1=8.4 Hz, 2H), 7.53 (d, J=8.4 Hz, 2H), 7.23 (m, 2H),
7.10 (m, 1H), 6.73 (d, J=5.9 Hz, 2H), 6.66 (d, J=9.0 Hz, 2H),
497 (br, 1H), 4.18 (d, J=5.9 Hz, 2H), 4.10 (m, 2H),
3.88-3.70 (m, 3H), 3.43 (m, 1H), 3.30 (m, 1H), 2.85 (s, 4H),
2.65 (m, 4H), 1.76 (m, 2H) and 1.35 (m, 2H).

[0983] Anal. caled. for C, H;,FN;0.S+0.5 H,0+0.25
C,Hg0: C60.59H 6.27 N 7.07 found C 60.59 H 6.34 N 6.51.

EXAMPLE 46
4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl } -benzenesulfonyl)-piperidine-1-
carboxylic Acid (1-phenyl-cyclopentylmethyl)-
amide
[0984] Step A. tert-Butyl 4-{[1-({[(1-phenylcyclopentyl)

methylJamino }carbonyl)-4-piperidinyl]

sulfonyl }phenethylcarbamate

[0985] tert-Butyl 4-([1-({[(1-phenylcyclopentyl)methyl]
amino }carbonyl)-4-piperidinyl]-
sulfanyl}phenethylcarbamate (0.825 g, 1.534 mmol) was
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reacted according to Procedure O to afford the title com-
pound (0.805 g, 1.413 mmol).

[0986] Step B. 4-{[4-(2-aminoethyl)phenyl]sulfonyl}-N-
[(1-phenylcyclopentyl)methyl]-1-piperidinecarboxamide

[0987] tert-Butyl 4-{[1-({[(1-phenylcyclopentyl)methyl]
amino }carbonyl)-4-piperidinyl]-
sulfonyl}phenethylcarbamate(0.770 g, 1.35 mmol) was
reacted according to Procedure N to afford the title com-
pound (0.575 g, 1.22 mmol).

[0988] MS ((+)ESI, m/z): 470 [M+H]*

[0989] Step C. 4-{[4-(2-{[(2S)-3-(4-{[tert-butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]amino }ethyl)phenyl]
sulfonyl}-N-[(1-phenylcyclopentyl)methyl]-1-piperidin-
ecarboxamide

[0990] 4-{[4-(2-Aminoethyl)phenyl]sulfonyl }-N-[(1-phe-
nyleyclopentyD)methyl]-1-piperidinecarboxamide (0.570 g,
120 mmol) was reacted with tert-butyl-(4-oxiranyl-
methoxy-phenoxy)-diphenylsilane (0.417 g, 1.03 mmol)
according to Procedure G to give the title compound (eluant:
20:1 chloroform-methanol) (0.298 g, 0.341 mmol).

[0991] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl } -benzenesulfonyl)-piperi-
dine-1-carboxylic acid (1-phenyl-cyclopentylmethyl)-amide

[0992] 4-(4-{2-[(2S)-2-Hydroxy-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxyphenoxy)-propylamino]-ethyl} -phenylsulfo-
nyl)-piperidine-1-carboxylic acid (1-phenyl-cyclopentylm-
ethyl)-amide (0.290 g, 0.330 mmol) was reacted according
to Procedure H to give the title compound (eluant: 20:3
chloroform-methanol) (0.096 g, 0.150 mmol).

[0993] MS ((+)ESI, m/z): 636 [M+H]"

[0994] 'H NMR (DMSO-d,, 400 MIz) d 8.91 (s, 1H),
7.74 (d, J=8.1 Hz, 2H), 7.54 (d, J=8.1 Hz, 2H), 7.24 (m, 2H),
7.17 (m, 3H), 6.73 (d, J=9.0 Hz, 2H), 6.65 (d, J=9.0 Hz, 2H),
6.08 (t, J=5.9 Hz, 1H), 5.30 (br, 1H), 3.94 (br, 1H), 3.88 (m,
2H), 3.79 (d, =5.3 Hz, 2H), 3.39 (m, 1), 3.13 (d, J=5.9 Hz,
2H), 3.05-2.85 (series of m, 5H), 2.78 (m, 1H), 2.57 (4,
J=12.4 Hz, 2H), 1.82 (m, 2H), 1.67 (m, 7H), 1.52 (m, 2H)
and 1.27 (m, 2H).

EXAMPLE 47

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl } -benzenesulfonyl)-piperidine-1-
carboxylic Acid Octylamide

[0995] Step A. 4-Hydroxy-N-octyl-1-piperidinecarboxa-
mide

[0996] 4-Hydroxypiperidine (2.48 g, 24.00 mmol) was
reacted with octyl isocyanate (3.72 g, 24.0 mmol) according

to Procedure E to yield the title compound (6.15 g, 24.00
mmol) which was used without further purification.

[0997] MS ((+)ESI, m/z): 257 [M+H]"
[0998] Step B. 4-Bromo-N-octyl-1-piperidinecarboxam-
ide

[0999] 4-Hydroxy-N-octyl-1-piperidinecarboxamide
(6.15 g 24.00 mmol) was reacted according to Procedure L
to afford the title compound (7.65 g, 23.96 mmol).
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[1000] Step C. tert-Butyl 4-({1-[(octylamino)carbonyl]-4-
piperidinyl}sulfanyl) phenethylcarbamate

[1001] 4-Bromo-N-octyl-1-piperidinecarboxamide (2.99
g, 9.371 mmol) and S-(4-{2-[(tert-butoxycarbonyl)amino]
ethyl}phenyl) O-ethyl carbonodithioate (3.20 g, 9.371
mmol) were reacted according to Procedure M to afford the
title compound (3.57 g, 7.26 mmol).

[1002] Step D. tert-Buyl 4-({1-[(octylamino)carbonyl]-4-
piperidinvylsulfonyl) phenethylcarbamate

[1003] tert-Butyl 4-({1-[(octylamino)carbonyl]-4-
piperidinyl}sulfanyl) phenecthylcarbamate (3.57 g, 7.26
mmol) was reacted according to Procedure O to afford the
title compound (3.20 g, 6.11 mmol).

[1004] Step E. 4-{[4-(2-Aminoethyl)phenyl]sulfonyl}-N-
octyl-1-piperidinecarboxamide

[1005] tert-Butyl  4-{[1-(n-octylaminocarbonyl)-4-pip-
eridinylJsulfonyl }phenethylcarbamate (3.20 g, 6.11 mmol)
was reacted according to Procedure N to afford the title
compound (2.58 g, 6.09 mmol).

[1006] MS ((+)ESI, m/z): 424 [M+H]*

[1007] Step F. 4-{[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]amino }ethyl)phenyl]
sulfonyl}-N-octyl-1-piperidinecarboxamide

[1008] 4-{[4-(2-Aminoethyl)phenyl]sulfonyl }-N-octyl-1-
piperidinecarboxamide (1.53 g, 3.612 mmol) was reacted
with  tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenylsi-
lane (1.39 g, 3.431 mmol) according to Procedure G to give
the title compound (eluant: 20: chloroform-ethanol) (0.500
g, 0.604 mmol).

[1009] MS ((+)ESI, m/z): 829 [M+H]"

[1010] Step H. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl } -benzenesulfonyl)-piperi-
dine-1-carboxylic acid octylamide

[1011] 4-{[4-2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropylJamino }ethyl)phenyl Jsulfo-
nyl}-N-octyl-1-piperidinecarboxamide (0.500 g, 0.604
mmol) was reacted according to Procedure H to give the title
compound (eluant: 20:3 chloroform-methanol) (0.280 g,
0.475 mmol).

[1012]
[1013] MS ((+)ESI, m/z): 590 [M+H]"

[1014] 'H NMR (DMSO-d,, 400 MHz) d 8.83 (s, 1H),
7.68 (d, J=8.4 Hz, 2H), 7.48 (d, J=8.4 Hz, 21), 6.69 (d from
AB, J=9.0 Hz, 2H), 6.62 (d from AB, J=9.0 Hz, 2H), 6.40 (t,
J=5.3 Hz, 1H), 4.86 (br, 1H), 3.96 (br m, 2I), 3.78-3.67 (m,
3H), 3.33 (m, 1H), 2.92 (q, J=6.8 Hz, 2H), 2.79 (s, 4H),
2.68-2.52 (series of m, 4H), 1.70 (br m, 2H), 1.35-1.18
(series of m, 14H) and 0.82 (t, J=7.0 Hz, 3H).

m.p. 52-56° C.

[1015] Anal. caled. for C;,H,,N;0,S+0.5 H,O: C 62.18
H 8.08 N 7.02 found: C 62.36 H 8.15 N 6.91
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EXAMPLE 48

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-3-methyl-
phenoxy)-propylamino]- ethyl}-benzenesulfonyl)-
piperidine-1-carboxylic Acid Octylamide

[1016] Step A. 4-{[4-{2-[((2S)-2-hydroxy-3-[3-methyl-4-
[(triisopropylsilyl)oxy Jphenoxy }propyl)amino]
ethyl}phenyl)sulfonyl]-N-octyl-1-piperidinecarboxamide

[1017] 4-{[4-(2-Aminoethyl)phenyl]sulfonyl}-N-octyl-1-
piperidinecarboxamide (1.38 g, 3.258 mmol) was reacted
with triisopropyl{ 2-methyl-4-[ (2S)oxiranylmethoxy]
phenoxy}silane (1.04 g, 3.095 mmol) according to Proce-
dure G to give the title compound (eluant: 20:1 chloroform-
:methanol) (0.395 g, 0.520 mmol).

[1018] MS ((+)ESI, m/z): 761 [M+H]"

[1019] Step B. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-3-
methyl-phenoxy)-propylamino]-ethyl}-benzenesulfonyl)-
piperidine-1-carboxylic acid octylamide

[1020] 4-{[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }3-methyl-phenoxy)-2-hydroxypropyl]

amino }ethyl)phenylJsulfonyl}-N-octyl-1-piperidinecar-
boxamide (0.395 g, 0.520 mmol) was reacted according to
Procedure H to give the title compound (eluant: 20/3(v/v)
chloroform/methanol) (0.225 g, 0.373 mmol).

[1021] M.p. 58-71° C.

[1022] ‘H NMR (DMSO-d,, 400 Mz) d 8.72 (s, 1H),
7.71 (d, J=8.4 Hz, 211), 7.50 (d, J=8.4 Hz, 2H), 6.64 (m, 211,
1 exch), 6.53 (m, 1H), 6.43 (t, J=5.3 Hz, 1H), 4.91 (br s, 11T),
3.98 (br m, 2H), 3.81-3.70 (series of m, 3H), 3.38 (m, 1H),
2.94 (q, J=5.9 Hz, 2H), 2.83 (s, 4H), 2.72-2.56 (series of m,
4H), 2.07 (s, 3H), 1.73 (br m, 2H), 1.38-1.18 (series of m,
1411) and 0.85 (, J=6.8 Hz, 3H).

[1023] MS ((+)APCI, m/z): 604 [M+H]*

[1024] Anal. caled. for C;,H,oN;0,S+0.6 H,O: C 62.79
H 8.22 N 6.86 found: C 62.69 H 8.26 N 6.63

EXAMPLE 49

4-(4-{2-[(2S)-3-(Benzo[ 1,3]dioxol-5-yloxy)-2-hy-
droxy-propylamino]-ethyl}-benzenesulfonyl)-piperi-
dine-1-carboxylic Acid Octylamide

[1025] 4-{[4-(2-Aminoethyl)phenyl]sulfonyl }-N-octyl-1-
piperidinecarboxamide (0.920 g, 2.172 mmol) was reacted
with 5{(2S)oxiranylmethoxy]-1,3-benzodioxole(0.211 g,
1.086 mmol) according to Procedure G to give the title
compound (eluant: 20:1 chloroform-methanol) (0.209 g,
0.338 mmol).

[1026] M.p. 84-86° C.
[1027] MS ((+)APCL m/z): 618 [M+H]*

[1028] 'H NMR (DMSO-d,, 400 MHz) d 7.70 (d, J=8.1
Hz, 211), 7.50 (d, J=8.1 Hz, 2H), 6.77 (d, J=8.4 Hz, 1H), 6.59
(d,J=2.4 Hz, 1H), 6.4 (t, ]=5.3 Hz, 111}, 6.32 (dd, J=8.1 and
2.4 Hz, 1H), 5.94 (s, 2H), 4.95 (br s, 1H), 3.98 (br m, 2H),
3.84-3.75 (series of m, 3H), 3.39 (m, 1H), 2.94 (q, J=6.2 Hz,
2H), 2.82 (s, 4H), 2.70-2.55 (series of m, 4H), 1.72 (br m,
2H), 1.38-1.18 (series of m, 14H) and 0.84 (t, J=6.6 Hz, 3H).
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[1029] Anal. caled. for C5,H,,N;0-.S+H,0: C 60.45 H
7.77 N 6.61 found: C 60.66 H 7.48 N 6.63

EXAMPLE 50

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-3-methane-
sulfonylamino-phenoxy)-propylamino J-ethyl}-phe-
nylamino)-piperidine-1-carboxylic Acid 2,5-dif-
luoro-benzylamide

[1030] Step A. tert-Butyl 2-{[tert-butyl(diphenyl)silyl]
oxy}-5-{[(2S)-3-({4-[(1-{[(2,5-difluorobenzyl)amino]car-
bonyl}-4-piperidinyl)amino Jphenethyl }amino)-2-hydrox-
ypropylJoxy }phenyl(methylsulfonyl)carbamate

[1031] 4{4-(2-Aminoethyl)anilino]-N-(2,5-difluoroben-
zyD)-1-piperidinecarboxamide formate (0.306 g, 0.69 mmol)
was reacted with tert-butyl 2-{[tert-butyl(diphenyl)silyl]
oxy}-5-[(2S)oxiranylmethoxylphenyl (methylsulfonyl)car-
bamate (0.40 g, 0.69 mmol) according to Procedure G
(eluant: 20:1 chloroform-methanol) to give the title com-
pound (0.112 g, 0.113 mmol)

[1032] Step B. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-3-
methanesulfonylamino-phenoxy)-propylamino]-ethyl}-phe-
nylamino)-piperidine-1-carboxylic acid 2,5-difluoro-benzy-
lamide

[1033] tert-Butyl 2-{[tert-butyl(diphenyl)silyl]oxy}-5-{
[(29)-3-({4-[(1-{[(2,5-difluorobenzyl)-amino Jcarbonyl }-4-
piperidinyl)aminoJphenethyl}amino)-2-hydroxypropyl]
oxy}phenyl (methylsulfonyl)carbamate (0.112 g, 0.113
mmol) was dissolved in methanol (5 mL) and hydrochloric
acid (0.141 mL, 4M in dioxane, 0.567 mmol) added. The
mixture was stirred for 2 hours at ambient temperature, the
solvent removed in vacuo and the residue purified by flash
chromatography on silica gel Merck-60 (eluant: 5:1 Chlo-
roform-methanol containing 1% ammonium hydroxide) to
give the title compound (0.037 g, 0.05 mmol).

[1034] m.p 103-108° C.
[1035] MS ((-)ESL m/z): 646 [M-H]"

[1036] Anal. caled. for C;;H;0F,N;O.S+1.2 H,0+0.1
C,H,,0: C55.73 H 6.31 N 10.35 found: C 554 H 6.27 N
10.14

EXAMPLE 51

1-[4-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-meth-

anesulfonylamino-phenyl)-ethylamino]-ethyl}-phe-

nylamino)-piperidine-1-carbonyl]-piperidine-4-car-
boxylic Acid Ethyl Ester

[1037] Step A. 1-(2,2-Dimethoxyethyl)-4-nitro-benzene
2-(4-Nitrophenyl)-1-ethanol (10.0 g, 59 mmol) was added to
a near solution of 1,1,1-triacetoxy-1,1-dihydro-1,2-benzio-
doxyl-3(1H)-one 1-oxide (29.0 g, 68 mmol) in anhydrous
dichloromethane (200 mL). After 15 minutes the mixture
was poured into a methanol solution (50 mL) containing
trimethyl orthoformate (50 mL) and 4-methylbenzene-
sulfonic acid (0.10 g, 0.58 mmol). After ten minutes at
ambient temperature the solvent was removed in vacuo and
the residue purified by suction filtration through silica gel
Merck-60 eluting with 4:1 hexane-diethyl ether. The solvent
was removed in vacuo to provide the title compound as an
oil (11.2 g, 53 mmol).
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[1038] MS ((+)APCI, m/z): 229 [M+NIL,]*
[1039] Step B. 4-(2,2-Dimethoxyethyl)aniline

[1040] 1-(2,2-Dimethoxyethyl)-4-nitro-benzene (22 g,
104.16 mmol) was dissolved in ethanol (500 mL), 10%
palladium on carbon (4 g) was added followed by ammo-
nium formate (32.84 g, 520.8 mmol). The solution was
heated to reflux for 0.5 hours The mixture was cooled to
ambient temperature, filtered through a Celite pad, and the
solvent removed in vacuo to provide the title compound as
an oil (7.07 g, 3.90 mmol).

[1041] MS (EIL m/z): 181 [M]*

[1042] Step C. 1-Benzyl-N{4-(2,2-dimethoxyethyl)phe-
nyl]-4-piperidinamine

[1043] 4-(2,2-Dimethoxyethyl)aniline (7.07 g, 39.0
mmol) and benzyl piperidone (11.07 g, 58.5 mmol) were
dissolved in dichloroethane. Anhydrous sodium sulfate
(50.0 g) was added followed by acetic acid (11 mL). Stirring
was continued for 45 minutes. Sodium triacetoxyborohy-
dride (24.2 g, 114.2 mmol) was added and stirring continued
overnight. The mixture was filtered, diluted with dichlo-
romethane, and washed with 40% sodium hydroxide, water
and brine. The organic layer was dried over anhydrous
magnesium sulfate and the solution filtered. The solvent was
evaporated to dryness in vacuo. The residue was purified by
flash chromatography on silica gel Merck-60 (eluant: 3:1
hexane-ethyl acetate) to furnish the title compound (10.0 g,
28 mmol).

[1044] MS ((+)ESI, m/z): 355 [M+H]*

[1045] Step D. N-[4-(2,2-Dimethoxyethyl)phenyl]-N-(4-
piperidinyl)amine 1-Benzyl-N-[4-(2,2-dimethoxyethyl)phe-
nyl]-4-piperidinamine (10.0 g, 28 mmol) was dissolved in
ethanol (200 mL) 10% palladium on carbon (2.0 g) added
followed by cyclohexene (20 mL). The solution was heated
to reflux for 1.5 hours. The mixture was cooled to ambient
temperature, filtered through a Celite pad, and the solvent
removed in vacuo to furnish the title compound (6.2 g, 23.5
mmol).

[1046] MS ((+)APCI, m/z): 265 [M+H]*

[1047] Step E. 4{1-(1,4-Dioxa-8-azaspiro[4.5]dec-8-yl-
carbonyl)]-piperidinecarboxylic acid ethyl ester

[1048] Triphosgene (0.44 g, 1.48 mmol) was dissolved in
anhydrous dichloromethane (50 mL), ethyl isonipecotate
(0.628 g, 4.0 mmol) and N,N-diisopropylethylamine (0.768
mL) in anhydrous dichloromethane (40 mL) were added
drop-wise. Following the addition 1,4-dioxa-8-azaspiro[4.5]
decane (0.572 g, 4.0 mmol) and N,N-diisopropylethylamine
(0.768 mL) were added. The reaction was stirred for 15
minutes and the solvent removed in vacuo. The residue was
purified by flash chromatography on silica gel Merck-60
(eluant: 50:1 chloroform-methanol) to furnish the title com-
pound (1.09 g, 3.36 mmol).

[1049] Step F. Ethyl 1-[(4-oxo-1-piperidinyl)carbonyl]-4-
piperidinecarboxylate

[1050] 4{1-(1,4-Dioxa-8-azaspiro[4.5]dec-8-ylcarbo-

nyl)]-piperidinecarboxylic acid ethyl ester (1.09 g, 3.36
mmol) was dissolved in formic acid (10 mL) and heated at
60° C. for 0.5 hours. The solvent was removed in vacuo and
the residue dissolved in dichloromethane, washed with
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water, 1 N sodium hydroxide, brine, dried over anhydrous
magnesium sulfate. The solution was filtered and the solvent
removed in vacuo to generate the title compound (0.95 g,
3.36 mmol).

[1051] Step G. 4-[1-({4-[4-(2,2-dimethoxyethyl)anilino]-
1-piperidinyl}carbonyl) ]-piperidinecarboxylic Acid Ethyl
Ester

[1052] 4-(2,2-Dimethoxyethyl)aniline (0.61 g, 3.36
mmol) and ethyl 1-[(4-oxo-1-piperidinyl)carbonyl]-4-pip-
eridinecarboxylate (0.95 g, 3.36 mmol) were dissolved in
dichloroethane (50 mL). Anhydrous sodium sulfate (4.75 g)
was added followed by acetic acid (0.2 mL). Stirring was
continued for 45 minutes. Sodium triacetoxyborohydride
(0.747 g, 3.54 mmol) was added and stirring continued
overnight. The mixture was filtered, diluted with dichlo-
romethane, and washed with 2 N sodium hydroxide, water
and brine. The organic layer was dried over anhydrous
magnesium sulfate and the solution filtered The solvent was
evaporated to dryness in vacuo. The residue was purified by
flash chromatography on silica gel Merck-60 (eluant: 3:1
hexane-ethyl acetate) to furnish the title compound (0.74 g,
1.65 mmol).

[1053] Step H. 1{4-(4-{2-[(2R)-2-Hydroxy-2-(4-hy-
droxy-3-methanesulfonylamino-phenyl)-ethylamino]-
ethyl}-phenylamino)-piperidine-1-carbonyl]-piperidine-4-
carboxylic Acid Ethyl Ester

[1054] 4{1-({4-[4-(2,2-Dimethoxyethyl)anilino]-1-
piperidinyl}carbonyl)]-piperidinecarboxylic acid ethyl ester
(0.74 g, 1.65 mmol) was added to a pre-prepared mixture of
sodium iodide (0.618 g, 4.125 mmol) and trichloro(methyl)
silane (0.495 g, 3.30 mmol) in anhydrous acetonitrile (10
mL). The reaction was stirred at ambient temperature for 3
minutes. Dichloromethane was added and the reaction
washed with 10% sodium thiosulfate solution, water and
brine. The organic layer was dried with anhydrous magne-
sium sulfate, filtered and the solvent partially removed under
vacuo. The aldehyde solution was used directly and treated
with methanol (30 mL), tetrahydrofuran (5 mL), acetic acid
02 mL), N-{5-[(1R)-2-amino-1-hydroxyethyl]-2-
hydroxyphenyl} methanesulfonamide (0.406 g, 1.65 mmol)
followed by sodium cyanoborohydride (0.103 g, 1.65
mmol). The reaction was stirred at ambient temperature
overnight. The reaction was taken to dryness in vacuo,
adsorbed onto silica and purified by flash chromatography
on silica gel Merck-60 (eluant: 5:1 chloroform-methanol to
which 1% ammonium hydroxide had been) to provide the
title compound (0.175 g, 0.276 mmol).

[1055] m.p 93-97° C.

[1056] MS ((+)APCI, m/z): 632 [M+H]*

[1057] Anal. caled. for C5;H,sN;0,S+2.0 H,O: C 55.75

H 7.40 N 10.49 found: C 55.66 H 7.26 N 10.35
EXAMPLE 52

1-[4-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-meth-

anesulfonylamino-phenyl)-ethylamino]-ethyl}-phe-

nylamino)-piperidine-1-carbonyl]-piperidine-4-car-
boxylic Acid

[1058] To a solution of 1{4-(4-{2-[(2R)-2-Hydroxy-2-(4-
hydroxy-3-methanesulfonylamino-phenyl)-ethylamino]-
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ethyl}-phenylamino)-piperidine-1-carbonyl]-piperidine-4-
carboxylic acid ethyl ester (0.135 g, 0.213 mmol) was
dissolved in methanol (5 mL) and sodium hydroxide (0.5
mL, 1N, 0.5 mmol) was added. The mixture was stirred at
ambient temperature for thirty minutes and 1N hydrochloric
acid (0.55 mL, 0.55 mmol) was added. The solvent was
removed and the mixture partitioned between dichlo-
romethane and water. The organic layer was dried over
magnesium sulfate and the solvent removed in vacuo to
yield the title compound (0.031 g, 0.05 mmol).

[1059] m.p Decomposes above 120° C.
[1060] MS ((-)ESI, m/z): 602 [M-H]"

[1061] Anal. caled. for C,oH,;NsO,S HCI+1.20 H,0+05
C,H,,0: C52.70 H 6.80 N 10.52 found: C 52.44 H 6.96 N
10.45

EXAMPLE 53

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid 4-fluoro-benzylamide

[1062] Step A. 4-]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-N-octyl-1-piperidinecarboxamide

[1063] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-
ecarboxamide (0.40 g, 0.98 mmol) was reacted with tert-
butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-silane (0.40
g, 0.99 mmol) according to the method described in Proce-
dure G to give the title compound (eluant: 20:1 chloroform-
methanol) (0.23 g, 0.30 mmol).

[1064] Step B. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid 4-fluoro-benzylamide

[1065] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino}ethyl)anilino]-N-
octyl-1-piperidinecarboxamide (0.23 g, 0.30 mmol) was
reacted according to Procedure H (eluant: 10:1 chloroform-
methanol containing 2% triethylamine) to give the title
compound (0.12 g, 0.22 mmol).

[1066] m.p 66-69° C.
[1067] MS ((-)ESI m/z): 539 (M-H)"

[1068] Anal. caled. for C;,H, N, 0, HCL: C 64.51 H 8.56
N 9.71 found: C 64.21 H 8.8 N 10.04

EXAMPLE 54

4[4-2-{[(2S)-2-Hydroxy-3-(4-hydroxyphenox-
y)propylJamino }ethyl)phenoxy]-N-octyl-1-piperidi-
necarboxamide

[1069] Step A. tert-Butyl 4-hydroxyphenethylcarbamate

[1070] A solution of tryamine (13.72 g, 100 mmol) in
dichloromethane (250 mL) was treated with solid di-tert-
butyl dicarbonate (21.82 g, 100 mmol) at 25° C. and stirred
for three hours. The mixture was extracted sequentially with
1IN hydrochloric acid and water. The organic phase was
dried over anhydrous sodium sulfate and filtered through a
short silica gel pad. The filtrate was evaporated in vacuo to
yield tert-butyl 4-hydroxyphenethylcarbamate (22.7 g, 96



US 2002/0028832 Al

mmol) as a homogeneous, colorless oil, which solidified on
standing. The product was used without further purification.

[1071] Step B. 4-Hydroxy-N-octyl-1-piperidinecarboxa-
mide

[1072] The title compound (3.07 g, 12 mmol) was pre-
pared from 4-hydroxypiperidine (1.21 g, 12 mmol) and octyl
isocyanate (1.86 g, 12 mmol) according to Procedure C.

[1073] 'H NMR (DMSO-d,, 300 MHz) & 6.24 (t, J=5.5
Hz, 1H), 4.63 (d, J=4.7 Hz, 1H), 3.66 (di, J=13.4, 4.0 Hz,
2H), 357 (iq, J=8.9, 4.0 Hz, 1H), 2.97 (q, J=6.5 Hz, 2H),
2.83 (ddd, J=13.4, 10.1, 2.8 Hz, 2H), 1.64 (dq, J=13.4, 4.0
Hz, 2H), 1.37 (p, J=7.3 Hz, 2H), 1.24 (s, 10H), 1.18 (dddd,
J=13.4,10.5, 10.5, 4.0 Hz, 2H), 0.88 (1, J=7.3 Hz, 3H).

[1074] Step C. tert-Butyl 4-({1-{(octylamino)carbonyl]-
4piperidinyl}oxy)phenethylcarbamate

[1075] A solution of 4-hydroxy-N-octyl-1-piperidinecar-
boxamide (3.0 g, 11.7 mmol), and triphenylphosphine (3.28
g, 125 mmol) in anhydrous tetrahydrofuran was treated
drop-wise at 0° C. with a solution of diisopropyl 1,2-
diazenedicarboxylate (2.66 g, 12.5 mmol) in anhydrous
tetrahydrofuran. A solution of tert-butyl 4-hydroxypheneth-
ylcarbamate (2.85 g, 12 mmol) in anhydrous tetrahydrofuran
was added drop-wise over a period of three hours while
maintaining the reaction temperature at 0° C. during the
addition. The stirred reaction mixture was allowed to warm
to room temperature overnight. The solvent was evaporated
in vacuo and the residue stirred with hexane-diethyl ether
(~1:1). The precipitate (4.5 g) was filtered and discarded.
The filtrate was evaporated in vacuo to an amber-colored,
oily crude product (6.95 g). The crude product was purified
by flash chromatography on silica gel Merck-60 (eluant: 3:1
going to 1:1 hexane-methanol) to give the title compound
(2.5 g, 5.26 mmol).

[1076]
[1077] MS ((+)APCI), m/z 476 [M+H]*

[1078] IR (KBr), v 3350, 1685, 1620, 1525, 1510, 1230,
1175 em™

[1079] 'H NMR (DMSO-d,, 400 MHz) 8 7.06 (d, J=8.6
Hz, 2H), 6.86 (d, J=8.8 Hz, 2H), 6.81 (1, J=5.5 Hz, 1H), 6.43
(t, J=5.5 Hz, 1H), 4.45 (it, J=8.1, 4.2 Hz, 1H), 3.64 (ddd,
J=14.1, 5.5, 4.2, 2H), 3.02-3.10 (m, 4H), 2.98 (q, J=6.8 Hz,
2H), 2.59 (1, J=7.9 Hz, 2H), 1.82-1.86 (m, 2H), 1.41- 1.47
(m, 2H), 1.38 (m, 2H), 1.35 (s, 9H), 1.24 (s, 1 OH), 0.85 (1,
J=7.0 Hz, 3H)

[1080] Analysis calc’d for C,,H,sN,O,: C 68.18, H 9.54,
N 8.83: found: C 68.01, H 9.58, N 8.88

[1081] Step D. 4{4-(2-Aminoethyl)phenoxy] N-octyl-1-
piperidinecarboxamide

[1082] tert-butyl 4-({1-[(octylamino)carbonyl]-4-
piperidinyl}oxy)phenethylcarbamate (2.5 g, 5.26 mmol)
was reacted according to Procedure F. The formate salt was
partitioned between ethyl acetate and solution of saturated
aqueous sodium bicarbonate, the organic layer was washed
with water, dried over anhydrous sodium sulfate and taken
to dryness in vacuo to provide the title compound (2.24 g,
4.72 mmol) as a clear oil, which solidified on standing.

m.p. 79-81° C.
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[1083] Step E. 4-{4-[2-({(2S)-3{4-(Benzyloxy)phenoxy]-
2-hydroxypropyl}amino)ethyl]phenoxy }-N-octyl-1-pip-
eridinecarboxamide

[1084] 4{4-(2-Aminoethyl)phenoxy] N-octyl-1-piperidi-
necarboxamide (0.825 g, 2.2 mmol) was reacted with (2S)-
2-{[4-(benzyloxy)phenoxy]methyl }oxirane (0.564 g, 2.2
mmol) according to Procedure G (eluant: 33:1 going to 9:1
dichloromethane-methanol) to give the title compound fol-
lowing crystallization from hexane (0.533 g, 0.84 mmol).

[1085] Step F  4-[4-(2-{[(2S)-2-Hydroxy-3-(4-hydrox-
yphenoxy)propylJamino }ethyl)phenoxy]-N-octyl-1-pip-
eridinecarboxamide

[1086] A suspension of 4-{4-[2-({(2S)-3-[4-(benzylox-
y)phenoxy]-2-hydroxypropyl}amino)ethyl]phenoxy } -N-oc-
tyl-1-piperidinecarboxamide (0.2 g, 0.32 mmol), and 10%
palladium on carbon (0.3 g) in ethanol (5 mL) was stirred
under atmospheric hydrogen for 11 hours. The catalyst was
filtered and the filtrate evaporated in vacuo to a residue (0.1
2). The residue was treated with a solution of anhydrous
hydrogen chloride in methanol followed by ethyl acetate and
diethyl ether. The precipitate was filtered and after drying in
vacuo overnight yielded the title compound (0.1 g, 0.17
mmol).

[1087] m.p. 153-155° C.

[1088] MS ((+)APCI), m/z 542 [M+H]*

[1089] IR(KBr), v 3400, 1625, 1510, 1240, 1050, 825
1

cm-

[1090] 'H NMR (DMSO-d,, 400 MHz) 8 8.97 (broad s,
1H), 8.77 (broad s, 1H), 7.14 (d, J=8.6 Hz, 2H), 6.91 (d,
J=8.8 Hz, 2H), 6.75 (d, J=9.0 Hz, 2H), 6.67 (d, J=9.0 Hz,
2H), 4.48 (m, 1H), 4.15 (m, 1H), 3.87 (dd, J=10.1,5.3Hz,
1H), 3.82 (dd, J=9.9, 5.5 Hz, 1H), 3.65 (dt, J=13.6, 3.7 Hz,
2H), 2.60-3.40 (m, 10H), 1.8-1.9 (m, 2H), 1.32-1.48 (m,
4H), 1.23 (s, 10H), 0.85 (1, J=7.0 Hz, 3H)

[1091] Analysis calc’d for C5;H,,N;O,HCL: C 64.40 H
8.37 N 7.27 found: C 62.47 H 8.27 N 6.94.

EXAMPLE 55

N-(8-Fluorooctyl)-4-[ 4-(2-{[(2S)-2-hydroxy-3-(4-
hydroxyphenoxy)propyl]amino}ethyl)anilino]-1-
piperidinecarboxamide
[1092] Step A. Methyl 9-hydroxynonanoate

[1093] A solution of 9-methoxy-9-oxononanoic acid (aze-
laic acid monomethyl ester) (40.45 g, 200 mmol) in tetrahy-
drofuran (200 mL) was treated via syringe with borane-
methyl sulfide complex, 10.0 M (20 mL, 200 mmol) and
warmed to 40° C. The reaction was stirred for one hour at
ambient temperature. The excess borane reagent was
destroyed with excess methanol and the solvent evaporated
in vacuo to a residue. The residue was dissolved in diethyl
ether and extracted sequentially with 2N hydrochloric acid
and water. The organic phase was dried over anhydrous
sodium sulfate, filtered through a short pad of silica gel, and
the solvent evaporated in vacuo to yield the title compound
(33.88 g, 180 mmol) as a viscous oil, which was used
without further purification.

[1094] ‘H NMR (DMSO-d,, 300 MIz) & 4.32 (t, J=5.2
Hz, 1), 3.58 (s, 3H), 3.37 (td, J=6.7, 5.2 Hz, 2H), 2.48 (t,
J=7.4 Hz, 2H), 1.58 (p, J=7.1 Hz, 2H), 1.40 (p, J=7.1 Hz,
2H), 1.26 (broad s, 8H)
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[1095] Step B. Methyl 9-fluorononanoate

[1096] A stirred solution of methyl 9-hydroxynonanoate
(33.88 g, 180 mmol), in dichloromethane (100 mL) was
treated drop-wise under nitrogen at 0° C. with a solution of
diethylaminosulfur trifluoride, DAST, (31.77 g, 197 mmol)
in dichloromethane (100 mL) over a period of one hour.
After the addition was complete, the mixture was stirred for
two hours and the reaction temperature allowed to rise to 25°
C. The reaction mixture was diluted with dichloromethane
and carefully treated with a solution of saturated aqueous
sodium bicarbonate. The organic phase was dried over
anhydrous sodium sulfate, filtered, and the solvent evapo-
rated in vacuo to a crude oil. The crude oil was re-dissolved
in diethyl ether, filtered through a short column of silica gel,
and the filtrate evaporated in vacuo to afford 32 g of a yellow
oil. The yellow oil was partially purified by flash chroma-
tography on silica gel Merck-60 (eluant: 3:1 hexane-ethyl
acetate) to yield 28.25 g (147 mmol) of a clear oil. The clear
oil was distilled under vacuum twice to yield the title
compound (17.7 g, 93 mmol) as a colorless oil.

[1097] 'H NMR (DMSO-d,, 300 MHz) & 4.41 (dt, Jypp=
47.0 Hz, J 6.0 Hz, 2H), 3.58 (s, 3H), 2.29 (t, J=7.2 Hz, 2H),
1.44-1.72 (m, 4H), 1.20-1.40 (m, 8H)

[1098] Step C. 9-Fluorononanoic acid

[1099] Asolution of methyl 9-fluorononanoate (17.1 g, 90
mmol) in 1,4-dioxane (45 mL) was treated drop-wise with a
solution of lithium hydroxide (2.4 g, 100 mmol) in water (15
mL). The reaction mixture was stirred at ambient tempera-
ture until no starting material remained by thin layer chro-
matography. The reaction mixture was acidified to pH 1.0
with 2N hydrochloric acid and extracted with diethyl ether.
The combined organic phase was washed with water, dried
over anhydrous sodium sulfate, filtered, through a short pad
of silica gel, and the filtrate evaporated in vacuo to yield
9-fluorononanoic acid (12.75 g, 72 mmol) as a clear, color-
less oil, which solidified on standing in the refrigerator. The
product was used without further purification.

[1100] H NMR (DMSO-dg, 300 MHz) d 4.42 (dt, Ty =
475 Hz, 1=9.3 Hz, 2H), 2.19 (t, J=7.5 Hz, 2H), 1.62 (dp,
Jup=25.4 Hz, J=6.9 Hz, 2H), 1.49 (p, J=6.6 Hz, 2H), 1.28
(broad s, 8H)

[1101] Step D. tert-Butyl 4-[(1-{[(8-fluorooctyl)amino]
carbonyl}-4-piperidinyl)amino Jphenethylcarbamate

[1102] The title compound (0.70 g, 1.42 mmol) was pre-
pared from 9-fluorononanoic acid (0.528 g, 3.0 mmol) and
tert-butyl 4-(4-piperidinylamino)phenethylcarbamate (0.958
g, 3.0 mmol) according to Procedure D.

[1103] m.p. 78-80° C.
[1104] MS ((+)ESI), m/z 985 [2M+H]", 493 [M+H]*

[1105] IR (KBr), v 3600, 3300, 1690, 1620, 1520, 1250,
1175 ecm™

[1106] 1H NMR (DMSO-d,, 400 MHz)  6.86 (d, J=8.3
Hz, 2H), 6.78 (t, J=5.5 Hz, 1H), 6.49 (d, J=8.1 Hz, 2H), 6.40
(t,J=5.5 Hz, 1H), 5.25 (d,J=8.3 Hz, 1H), 4.41 (dt, J,; .=47.7
Hz, J=6.1 Hz, 2H), 3.84 (broad d, J=13.4 Hz, 2H), 3.32 (m,
1H), 2.95-3.04 (m, 4H), 2.79 (broad t, J=11.4 Hz, 2H), 2.48
(t, 2H), 1.80 (broad d, J=12.7 Hz, 2H), 1.61 (dp, J;y.p=25.5
Hz, J=6.8 Hz, 2H), 1.35 (s, 9H), 1.24 (s, 10H), 1.18 (m, 2H)
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[1107] '3C NMR (DMSO-d,, 100 MHz) & 157.3 (1C),
155.4 (1C), 146.0 (1 C), 129.0 (2C), 126.1 (1C), 112.5 (2C),
83.7(d, Jp=161.7Hz, 1C), 77.4 (1C), 49.0 (1C), 42.4 (2C),
42.0 (1C), 34.7 (1C), 31.6 (2C), 29.8 (1C), 29.7 (1C), 28.7
(1C), 28.6 (1C), 28.3 (3C), 26.3 (1C), 24.6 (1C), 24.6 (1C)

[1108] Analysis calc’d for C,,H,FN,O,: C 65.82 H9.21;
N 11.37. found: C 64.07 H 9.10 N 11.01.

[1109] Step E. 4{4-(2-Aminoethyl)anilino]-N-(8-fluo-
rooctyl)-1-piperidinecarboxamide

[1110] tert-Butyl 4-[(1-{[(8-fluorooctyl)amino]carbonyl}-
4-piperidinyl)amino] phenethylcarbamate (0.984 g, 2.0
mmol) was reacted according to Procedure F. The formate
salt was partitioned between ethyl acetate and solution of
saturated aqueous sodium bicarbonate, the organic layer was
washed with water, dried over anhydrous sodium sulfate and
taken to dryness in vacuo to furnish the title compound (0.70
g, 1.78 mmol) as an oil.

[1111] Step F. 4-[4-(2-{[(2S)-3-(4-{[(tert-Butyl(diphenyl-
)silyl]oxy}phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-(8-fluorooctyl)-1-piperidinecar-
boxamide

[1112] 4{4-(2-Aminoethyl)anilino]-N-(8-fluorooctyl)-1-
piperidinecarboxamide (0.70 g, 1.78 mmol) was reacted
with tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-
(0.722 g, 1.78 mmol) according to Procedure G (eluant: 50:1
going to 20:1 dichloromethane-methanol) to give the title
compound (0.60 g, 0.75 mmol).

[1113] m.p. 53-55° C.
[1114] MS ((HESD), m/z 797 {M+H)*
[1115] IR (KBr), v 3350, 1610, 1505, 1230, 700 cm™

[1116] 'H NMR (DMSO-d,, 400 MHz) 8 7.65 (dd, J=7.9,
1.5 Hz, 4H), 7.39-7.46 (m, 6H), 6.87 (d, J=8.3 Hz, 2H), 6.68
(d,1=9.2 Hz, 2H), 6.63 (d, 1=9.2 Hz, 2H), 6.48 (d, ]=8.6 Hz,
2H), 6.41 (1, 1H), 5.23 (d, J=8.1 Hz, 1H), 4.98 (broad s, 1H),
4.41 (dt, T,y ,=47.7 Hz, J=6.1 Hz, 2H), 3.71-3.86 (m, 5H),
3.32 (m, 1H), 2.98 (q, J=6.1 Hz, 2H), 2.79 (1, J=13.4 Hz,
2H), 2.66-2.68 (m, 3H), 2.52-2.65 (m, 3H), 1.76 (broad d,
J=12.7 Hz, 2H), 1.61 (dp, J;;z=25.5 Hz, J=6.8 Hz, 2H),
1.14-1.38 (m, 12H), 1.02 (s, 9H)

[1117] *C NMR (DMSO-d,, 100 MHz) 8 157.3 (1C),
152.9 (1C), 148.6 (1C), 1459 (1C), 135.0 (4C), 1323
(20),130.1 (2C), 129.0 (2C), 127.9 (4C), 126.6 (1C), 119.7
(20), 115.1 (2C), 112.5 (2C), 83.7 (d, I p=161.7 Hz, 1C),
70.9 (1C), 67.7 (1C), 52.0 (1C), 51.3 (1C), 49.0 (1C), 42.4
(20), 34.5 (1C), 31.6 (2C), 29.9 (1C), 29.7 (1C), 28.7 (1C),
28.6 (1C), 26.3 (3C), 24.6 (1C), 18.9 (1C)

[1118] Analysis calc’d for C,,H.FN,0,Si: C 70.82 H
8.22 N 7.03 found: C 70.05 H 8.11 N 6.85.

[1119] Step G. N-(8-Fluorooctyl)-4-[4-(2-{[(2S)-2-hy-
droxy-3-(4-hydroxyphenoxy)propyl]amino}ethyl)anilino]-
1-piperidinecarboxamide

[1120] 44-2-{[(2S)-3-(4-{[(tert-Butyl(diphenyl)silyl]

oxy }phenoxy)-2-hydroxypropyl]amino}ethyl)anilino]-N-

(8-fluorooctyl)-1-piperidinecarboxamide  (0.55 g, 0.69
mmol) was reacted according to Procedure H (eluant: 5:1
chloroform-methanol). The residue was dissolved in ethyl
acetate and washed sequentially with a saturated aqueous
sodium bicarbonate solution and water. The organic phase
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was dried over anhydrous sodium sulfate, filtered, and the
filtrate evaporated in vacuo to afford a second oil (0.39 g).
The second oil was re-dissolved in ethyl acetate, filtered, and
the filtrate evaporated in vacuo to afford a third oil. The third
oil was treated with a solution of anhydrous hydrogen
chloride in methanol, followed by diethyl ether. The super-
natant was decanted, and the precipitate stirred with diethyl
ether under nitrogen overnight. The mixture was filtered in
a glove bag under positive nitrogen flow to yield, after
drying in vacuo at room temperature for two hours, the title
compound (0.253 g, 0.39 mmol) as a slightly hygroscopic
solid

[1121] m.p. 148-150° C.
[1122] MS ((+)APCI), m/z 559 [M+H]"

[1123] IR (KBr), v 3300, 1610, 1540, 1510, 1225, 1030,
825 cm™

[1124] 'H NMR (DMSO-d,, 400 MHz) 8 9.16 (broad s,
1H), 8.89 (broad s, 1H), 7.36 (broad s, 4H), 6.76 (d, J=9.0
Hz, 2H), 6.68 (d, J=9.0 Hz, 2I), 6.52 (broad s, 1H), 4.41 (dt,
Jp=47.5 Hz, 1=6.1 Hz, 2H), 4.15-4.20 (m, 11), 3.98 (broad
d, J=13.4 Hz, 2h), 3.87 (dd, J=9.9, 5.1 Hz, 1H), 3.83 (dd,
J=9.9, 5.5 Hz, 1H), 3.51 (broad t, J=11.0 Hz, 1H), 3.16-3.19
(m, 3H), 2.95-3.06 (m, SH), 2.64 (t, J=12.3 Hz, 2H), 1.83
(broad d, J=10.3 Hz, 2H), 1.61 (dp, J;1.p=25.3 Hz, J=6.4 Hz,
2H), 1.47 (m, 2H), 1.24- 1.40 (m, 10H) 13C NMR (DMSO-
d, 100 MHz) 8 157.1 (1C), 151.5 (1C), 151.0 (1C), 129.8
(60), 115.7 (20), 115.5 (2C), 83.7 (d, Jop=161.7 Hz, 1C),
70.4 (1C), 65.0 (1C), 49.6 (2C), 47.9 (1C), 41.9 (1C), 30.8
(1C), 29.9 (1C) 29.8 (1C), 29.7 (1C), 28.7 (1C), 28.6 (2C),
263 (1C), 24.7 (1C), 24.6 (1C)

[1125] TIonic Halogen cale’d for 2CI: 10.34%,
found:10.72%;
[1126] Karl Fischer cale’d for 1 H,O: 3.12%,

found:3.01%;

[1127] Analysis cale’d for C4,H,,FN,0,2HCI+H,0: C
57.73 H 7.91 N 8.62 found: C 58.02 H 7.84 N 8.50.

EXAMPLE 56

4-(4-{2-[(2S)2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenoxy)-piperidine-1-car-
boxylic Acid 4-fluoro-benzylamide

[1128] Step A. N-(4-Fluorobenzyl)-4-hydroxy-1-piperidi-
necarboxamide

[1129] The title compound (5.00 g, 19.8 mmol) was pre-
pared from 4-hydroxypiperidine (2.00 g, 19.8 mmol) and
4-fluorobenzyl isocyanate (2.99 g, 19.8 mmol) according to
Procedure C.

[1130] “H NMR (DMSO-d,, 300 MHz) 6 7.27 (dd, J=8.5,
5.8 Hz, 2H), 7.12 (t, J=9.0 Hz, 2H), 7.05 (1, J=5.8 Hz, 1H),
4.67 (d, J=4.4 Hz, 1H), 4.20 (d, J=5.8 Hz,2H), 3.72 (d1,
J=13.5, 4.4 Hz, 2H), 3.60 (iq, J=8.7, 4.4 Hz,1H), 2.90 (ddd,
J=12.8,9.8, 3.0 Hz, 2H), 1.68 (dq, J=13.5, 3.8 Hz, 2H), 1.26
(dddd, J=13.5, 9.8, 9.8, 3.8 Hz, 2H)

[1131] Step B. tert-Butyl 4-[(1-{[(4-fluorobenzyl)amino]
carbonyl}-4-piperidinyl)oxyJphenethylcarbamate

[1132] A stirred solution of N-(4-fluorobenzyl)-4-hy-
droxy-1-piperidinecarboxamide (2.95 g, 11.7 mmol), and
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solid triphenylphosphine (3.28 g, 12.5 mmol) in anhydrous
tetrahydrofuran (50 mL), was treated drop-wise at 0° C.
under nitrogen with a solution of diisopropyl 1,2-diazene-
dicarboxylate (2.66 g, 12.5 mmol) in anhydrous tetrahydro-
furan (10 mL). A solution of tert-butyl 4-hydroxypheneth-
ylcarbamate (2.85 g, 12 mmol) in anhydrous tetrahydrofuran
(25 mL) was added drop-wise over a period of three hours
while maintaining the reaction temperature at 0° C. during
the addition. The stirred reaction mixture was allowed to
warm to room temperature overnight. Hexane and diethyl
ether were added to the reaction mixture and the precipitate
filtered. The precipitate was triturated with diethyl ether and
re-filtered. The combined filtrates were evaporated in vacuo,
and the resulting residue crystallized from a mixture of
acetone-diethyl ether-hexane (1:1:1) to yield, after filtration
and washing with cold diethyl ether, the title compound
(1.25 g, 2.6 mmol).

[1133] m.p. 126-128° C.
[1134] MS ((+)APCI), m/z 472 [M+H]"

[1135] IR (KBr), v 3400, 1690, 1610, 1525, 1510, 1230,
1180 cm™

[1136] H NMR (DMSO-d,, 400 MHz) 8 7.26 (dd, J=8.8,
5.7 Hz, 2H), 7.11 (1, J=8.8 Hz, 2H), 7.06 (d, J=8.6 Hz, 2H),
7.06 (1H), 6.86 (d, J=8.6 Hz, 2H), 6.83 (t, J=5.7 Hz, 1H),
4.47 (1t,3=7.9, 3.9 Hz, 1H), 4.20 (d, J=5.7 Hz, 2H), 3.68 (d1,
J=14.3, 42 Hz, 1H), 3.12 (ddd, J=12.7, 9.2, 3.1 Hz, 2H),
3.06 (t,J=5.9 Hz, 2H), 2.59 (t, J=7.9 Hz, 2H), 1.84-1.89 (m,
2H), 1.46 ( dddd, J=12.7, 8.8, 8.8, 3.7 Hz, 2H)

[1137] '3C NMR (DMSO-d,, 100 MHz)  161.0 (d, I .=
241.1Hz, 1C), 157.2 (1C), 155.4 (1C), 155.3 (1C), 137 (1),
131 (1C), 130 (2C), 128.8 (d, J.x=8.4 Hz, 2C), 116 (2H),
114.7 (d, Jog=21.4 Hz, 2C), 77 (1C), 72 (1C), 42.8 (2C),
41.7 (20), 40.8 (2C), 34.6 (2C), 30.5 (2C), 28.2 (9C)

[1138] Analysis calc’d for C,H,,FN,O,: C 66.22 H 7.27
N 8.91 found: C 66.12 H 7.18 N 8.72

[1139] Step C. 4-[4-(2-Aminoethyl)phenoxy]-N-(4-fluo-
robenzyl)-1-piperidinecarboxamide

[1140] tert-Butyl 4-[(1-(4-fluorobenzyl)amino]carbonyl}-
4-piperidinyl)oxy Jphenethylcarbamate (1.25 g, 2.6 mmol)
was reacted according to Procedure F. The formate salt was
partitioned between ethyl acetate and solution of saturated
aqueous sodium bicarbonate, the organic layer was washed
with water, dried over anhydrous sodium sulfate and taken
to dryness in vacuo. The residue was purified by flash
chromatography on silica gel Merck-60 (eluant: 5:1 ethyl
acetate-methanol) to furnish the title compound after tritu-
ration with hexane (0.740 g, 2.0 mmol).

[1141] m.p. 130-134° C.

[1142] “H NMR (DMSO-d,, 300 MHz) 8 7.28 (dd, J=8.8,
5.5 Hz, 2H), 7.13 (dd, J=8.8, 6.1 Hz, 2H), 7.10 (d, ]=8.5 Hz,
2H), 7.10 (1H), 6.88 (d, J=8.5 Hz, 2H), 4.49 (i1, J=7.7, 3.4
Hz, 1H), 421 (d, J=5.8 Hz, 2H), 3.72 (dt, J-14.4, 4.4 Hz,
2H), 3.50 (broad s, 2H), 3.14 (ddd, J=12.8, 8.9, 2.8 Hz, 2H),
2.52-2.80 (m, 4H), 1.80-1.94 (m, 2H), 1.48 (dddd, J=12.5,
8.8, 8.8, 3.7 Hz, 2H)

[1143] Step D. 4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]amino}  ethyl)phe-
noxy |-N-(4-fluorobenzyl)-1-piperidinecarboxamide
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[1144] 4-{4-(2-Aminoethyl)phenoxy]-N-(4-fluorobenzyl)-
1-piperidinecarboxamide (0.56 g, 1.5 mmol), was reacted
with tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-si-
lane (0.606 g, 1.5 mmol) according to Procedure G (eluant:
50:1 going to 20:1 dichloromethane-methanol) to give the
title compound (0.47 g, 0.61 mmol).

[1145] Step E. N-(4-Fluorobenzyl)-4-[4-(2-{[(2S)-2-hy-
droxy-3-(4-hydroxyphenoxy)propyl]
amino }ethyl)phenoxy]-1-piperidinecarboxamide

[1146] 4-4-(2-{[(2S)-3-(4-{[tert-butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropylJamino }ethyl)phenoxy]-N-
(4-fluorobenzyl)-1-piperidinecarboxamide (0.335 g, 0.43
mmol) was reacted according to Procedure H (eluant: 8:1
chloroform-methanol) to give the title compound (0.09 g,
0.145 mmol). The free base was treated with a solution of
anhydrous hydrogen chloride in methanol, followed by
diethyl ether and hexane. The precipitate was filtered and,
after drying in vacuo overnight, yielded the title compound
(0.17 g, 0.3 mmol)

[1147] m.p. 160-162° C.
[1148] MS ((+)ESD, m/z 538 [M+H]*
[1149] IR (KBr), v 3250, 1600, 1510, 1230, 820 cm™"

[1150] 'H NMR (DMSO-d,, 400 MHz) 8 9.06 (broad s,
1H), 8.82 (broad s, 1H), 7.27 (dd, J=8.6, 5.9 Hz, 2H), 7.14
(d, 7=8.6 Hz, 2H), 7.11 (1, 1=8.8 Hz, 2H), 6.92 (d, J=8.6 Hz,
2H), 6.76 (d, 1=9.0 Hz, 2H), 6.67 (d, J=9.0 Hz, 2H), 4.50 (it,
J=7.7, 3.5 Hz, 1H), 4.17 (m, 1H), 4.00-4.70 (broad, 1H),
3.87 (dd, J=10.1, 5.3 Hz, 1H), 3.82 (dd, J=9.9, 5.5 Hz, 1H),
3.69 (dt, J=14.1, 5.7 Hz, 2H), 3.10-3.19 (m, 4H), 2.88-3.02
(m, 3H), 1.85-1.88 (m, 2H), 1.46 (dddd, J=12.3,8.8,8.8,3.5
Hz, 2H)

[1151] Analysis cale’d for C5,H;cFN,O5.HCL: C 62.77, H
6.50, N 7.32. found: C 60.79, H 6.29, N 6.93.

EXAMPLE 57

4-(4-{2-[2-Hydroxy-3-(4-hydroxy-phenoxy)-propy-
lamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic Acid [4-(3,4-dimethoxy-phenyl)-butyl]-amide

[1152] Step A. tert-Butyl 4-{[1-({[4-(3,4-dimethoxyphe-
nyl)butyl]amino }carbonyl)-4-piperidinyl]
amino }phenethylcarbamate

[1153] The title compound (0.79 g, 1.80 mmol) was pre-
pared from 5-(3,4-dimethoxyphenyl)pentanoic acid (pre-
pared according to ref: J. Chem. Soc., 1950, 163, and Ind. J.
Chem., 1990, 215,) (0.443 g, 1.86 mmol) and {2-[4-(piperi-
din-4-ylamino)-phenyl]-ethyl}-carbamic ~ acid tert-butyl
ester (0.97 g, 1.75 mmol) according to Procedure D.

[1154] Step B. 4{4-(2-Aminoethyl)anilino]-N-{4-(3,4-
dimethoxyphenyl)butyl]-1-piperidinecarboxamide

[1155] tert-Butyl 4-{[1-({[4-(3,4-dimethoxyphenyl)butyl]
amino }carbonyl)-4-piperidinyl Jamino }phenethylcarbamate
(0.97 g, 1.75 mmol) was reacted according to Procedure F.
The formate salt was partitioned between chloroform and
1N sodium hydroxide, the organic layer was washed with
brine, dried over anhydrous magnesium sulfate and taken to
dryness in vacuo to provide the title compound (0.79 g, 1.42
mmol) which was used without further purification.
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[1156] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-N-[4-(3,4-dimethoxyphenyl)butyl]-1-
piperidinecarboxamide

[1157] 4-4-(2-Aminoethyl)anilino]-N-[4-(3,4-dimethox-
yphenyl)butyl]-1-piperidinecarboxamide (0.79 g, 1.42
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.36 g, 0.89 mmol) according to
Procedure G (eluant: 20:1 chloroform-methanol) to give the
title compound (0.40 g, 0.47 mmol).

[1158] Step D. 4-(4-{2-[2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl } -phenylamino)-piperidine-1-car-
boxylic acid [4-(3,4-dimethoxy-phenyl)-butyl]-amide

[1159] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino}ethyl)anilino]-N-
[4-(3,4-dimethoxyphenyl)butyl]-1-piperidinecarboxamide
(0.40 g, 0.47 mmol) was reacted according to Procedure H
(eluant: 10:1 chloroform-methanol containing 2% triethy-
lamine) to give the title compound (0.26 g, 0.42 mmol).

[1160] m.p 60-62° C.
[1161] MS ((-)ESL, m/z): 619 [M-H]

[1162] Anal. caled. for C;H G N,O, 1.2 H,0+40.33C
[CH,(CH2),],NF: C 63.56 H 8.30 N 7.97 found: C 63.20 I
8.14 N 8.74

EXAMPLE 58

(4-{[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl}-phenylamino)-piperi-
dine-1-carbonyl]-amino}-phenoxy)-acetic Acid

[1163] Step A. Methyl 2-(4-nitrophenoxy)acetate

[1164] To a stirred solution of 4-nitrophenol (22.68 g,
163.0 mmol) in anhydrous N,N-dimethylformamide (150
mL) was added potassium carbonate (29.3 g, 21.2 mmol)
followed by methyl bromoacetate (27.4 g, 179 mmol) over
1 hour. The reaction was stirred for 48 hours and water
added. The resulting precipitate was removed by suction and
washed well with water and dried. The damp solid was
suspended in hexane stirred at ambient temperature for 0.5
hours and filtered. The solid was dried and crystallized from
methanol to give the title compound (27.8 g, 131.6 mmol).

[1165] 'HNMR (DMSO-d,, 400 MHz): d 3.70 (s, 3H), 5.0
(s, 2H), 7.16 (d, 2H), 8.19 (d, 2H)

[1166] Step B. Methyl 2-(4-aminophenoxy)acetate

[1167] Methyl 2-(4-nitrophenoxy)acetate (3.08 g, 14.59
mmol) was dissolved in ethanol (30 mL) and 10% palladium
on carbon (0.75 g) added. The solution was shaken in a Parr
apparatus at 50 psi hydrogen atmosphere for 1.5 hours and
filtered through a Celite pad. The solvent was removed in
vacuoto yield the title compound as an oil (2.61 g,14.4
mmol).

[1168] MS (EL m/z): 181 [M]*

[1169] Step C. Methyl 2-[4-({[4-(4-{2-[(tert-butoxycarbo-
nyl)aminoJethyl}anilino)-1-piperidinyl]
carbonyl }amino)phenoxy Jacetate

[1170] The title compound (0.52 g, 1.0 mmol) was pre-
pared from methyl 2-(4-aminophenoxy)acetate (0.5 g, 2.79
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mmol) and {2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (0.89 g, 2.79 mmol) according to
Procedure C.

[1171] MS ((+)ESI, m/z): 527 [M+H]", 544 [M+NH,]*

[1172] Step D. Methyl 2-{4-[({4{4-(2-aminoethyl)a-
nilino]-1-piperidinyl }carbonyl)-amino Jphenoxy }acetate
formate

[1173] Methyl 2-[4-({[4-(4-{2-{(tert-butoxycarbony-
D)aminoJethyl }anilino)-1-piperidinyl]
carbonyl}amino)phenoxyJacetate (0.52 g, 1.0 mmol) was
reacted according to Procedure F to provide the title com-
pound (0.48 g, 1.0 mmol) which was used without further
purification.

[1174] Step E. Methyl 2-{4-[({4-[4-(2-{[(2S)-2-hydroxy-
3-(4-{[isopropyl-(diphenyl)silyl]-oxy }phenoxy)propyl]
amino }ethyl)anilino]-1-piperidinyl}carbonyl)amino]
phenoxy }acetate

[1175] Methyl  2-{4-[({4-[4-(2-aminoethyl)anilino]-1-
piperidinyl}carbonyl)amino]  phenoxy}acetate  formate
(0.48 g, 1.0 mmol) was reacted with tert-butyl-(4-oxiranyl-
methoxy-phenoxy)-diphenyl-silane (0.25 g, 0.62 mmol)
according to Procedure G (eluant: 20:1 chloroform-metha-
nol) to give the title compound (0.16 g, 0.192 mmol).

[1176] Step F. Methyl 2-{4-[({4-[4-(2-{[(2S)-2-hydroxy-
3-(4-hydroxyphenoxy)-propyl]amino }ethyl)anilino]-1-
piperidinyl}carbonyl)amino lphenoxy }acetate

[1177] Methyl 2-{4-[({4-[4-(2-{[(2S)-2-hydroxy-3-(4-{
[isopropyl(diphenyl)silylJoxy }phenoxy)propyl]

amino }ethyl)anilino Jpiperidinyl }carbonyl)amino]
phenoxylacetate (0.16 g, 0.192 mmol) was reacted
according to Procedure H (eluant: 10:1 going to 5:1 chlo-
roform-methanol containing 2% triethylamine) to give the
title compound (0.64 g, 0.108 mmol)

[1178] Step G. (4-{[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperi-
dine-1-carbonyl]-amino }-phenoxy)-acetic acid

[1179] Methyl 2-{4-[({4-[4-(2-{[(2S)-2-hydroxy-3-(4-hy-
droxyphenoxy)propyl]amino }ethyl)anilino]-1

piperidinyl}carbonyl)amino] phenoxy}acetate (0.064 g,
0.108 mmol) was dissolved in 1N LiOH (0.108 mL) and the
reaction stirred at ambient temperature for 4 days. The
volatiles were removed and the residue lyophilized to yield
the title compound as the lithium salt (0.05 g, 0.085 mmol).

[1180] m.p 175° C. (preceded by change in form 160° C.)

[1181] Anal. caled. for C;;H;,N,0,+1.0 Li+2.75 H,O+
0.40 CHCl;: C 55.31 H 6.34 N 8.22 found: C 5531 H 5.91
N 7.96

[1182] MS ((+) ESI m/z): 579 [M+H]"
EXAMPLE 59
4-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-methane-
sulfonylamino-phenyl)-ethylamino]-ethyl }-pheny-
lamino)-piperidine-1-carboxylic Acidoctylamide
[1183] Step A. 4-{4{2-({(2R)-2-{4-(Benzyloxy)-3-[(me-
thylsulfonyl)amino Jphenyl}-2-[(triethylsilyl)oxy]
ethyl}amino)ethyl]anilino }-N-octyl-1-piperidinecarboxam-
ide
[1184] N-(2-(Benzyloxy)-5-{(1R)-2-iodo-1-{(triethylsily-
Doxy Jethyl}phenyl)methanesulfonamide (E. J. Corey and J.
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0. Link, J. Org. Chem., 1991, 56, 422 and WO 9737646)
(1.0 g, 1.93 mmol) was refluxed in anhydrous tetrahydro-
furan (30 mL) with 4{4-(2-aminoethyl)anilino]-N-octyl-1-
piperidinecarboxamide (1.48 g, 3.98 mmol) and N,N-diiso-
propylethylamine (0.69 mL). The reaction was stirred at
reflux for 7 days. The solvent was removed in vacuo and the
residue was purified by flash chromatography on silica gel
Merck-60 (eluant: 20:1 chloroform-methanol containing 2%
triethylamine) to furnish the title compound (0.92 g, 1.14
mmol).

[1185] MS ((+)ESI, m/z): 809 [M+H]*

[1186] Step B. 4-(4-{2-[(2R)-2-(4-Benzyloxy-3-methane-
sulfonylamino-phenyl)- 2-hydroxy-ethylamino]-ethyl}-phe-
nylamino)-piperidine-1-carboxylicacid octylamide

[1187] 4-{4-[2-({(2R)-2-{4-(Benzyloxy)-3- (methylsulfo-
nyl)amino Jphenyl}-2-[(triethylsilyl)oxyJethyl}amino)ethyl]
anilino }-N-octyl-1-piperidinecarboxamide was dissolved in
anhydrous tetrahydrofuran and tert-butylammonium fluo-
ride (1 M in tetrahydrofuran) added. The reaction was stirred
at ambient temperature for 4 days. The solvent was removed
in vacuo and the residue purified by flash chromatography
on silica gel Merck-60 (eluant: 20:1 going to 10:1 chloro-
form-methanol containing 2% triethylamine) to furnish the
title compound (0.36 g, 0.519 mmol).

[1188]
[1189] MS ((+)ESI, m/z): 694 [M+H]*

[1190] Anal. caled. for C;gH5sNsOS+1.0H,0: C64.11 H
8.07 N 9.84 found: C 64.27 H 8.08 N 9.48

[1191] Step C. 4-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-
methanesulfonylamino-phenyl)- ethylamino]-ethyl}-pheny-
lamino)-piperidine-1-carboxylic acidoctylamide

[1192] 4-(4-{2{(2R)-2-(4-Benzyloxy-3-methanesulfony-
lamino-phenyl)- 2-hydroxy-ethylamino]-ethyl}-pheny-
lamino)-piperidine-1-carboxylicacid octylamide (0.152 g,
0.219 mmol) was dissolved in ethanol (40 mL) and 10%
palladium on carbon (0.05 g) added. The solution was
shaken in a Parr apparatus at 50 psi hydrogen atmosphere for
2 hours, filtered through a Celite pad and the solvent
removed in vacuo. The residue was purified by flash chro-
matography on silica gel Merck-60 (eluant: 5:1 chloroform-
methanol) to furnish the title compound (0.082 g, 0.136
mmol)

[1193]
[1194] MS ((+)ESI, m/z): 604 [M+H]*

m.p 58-60° C.

m.p 160-162° C.

[1195] Anal. caled. for C5;H,oNsO5S+1.00 hydrochloric
acid: C58.15 H 7.87 N 10.94 found: C 58.39 H 8.15 N 10.65

EXAMPLE 60

4-(4-{2-[(2S)-2-Hydroxy-3-(2-0x0-2,3-dihydro-1H-

benzoimidazol-4-yloxy)- propylamino]-ethyl}-phe-

nylamino)-piperidine-1-carboxylic Acidoctylamide
[1196] 4-[4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-
ecarboxamide formate (0.25 g, 0.59 mmol) was reacted with
[(2S)oxiranylmethoxy]-1,3-dihydro-2H-benzimidazol-2-
one (0.123 g, 0.59 mmol) according to Procedure G (eluant:
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10:1 going to 5:1 chloroform-methanol) to give the title
compound (0.079 g, 0.136 mmol).

[1197] m.p 113-115° C.
[1198] MS ((+)ESI, m/z): 581 [M+H]*

[1199] Anal. caled. for C4,H, N O,+1.25 H,0: C63.71H
8.44 N 13.93 found: C 63.63 H 8.12 N 13.7

EXAMPLE 61 and EXAMPLE 62

1-[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl}-phenylamino)-piperi-
dine-1-carbonyl]-piperidine-4-carboxylic Acid Ethyl
Ester

[1200] Step A. Ethyl 1-{[4-(4-{2{(tert-butoxycarbony-
D)aminoJethyl}anilino)-1-piperidinyl]carbonyl}-4-piperidi-
necarboxylate

[1201] The title compound (0.35 g, 0.696 mmol) was
prepared from ethyl 4-piperidinecarboxylate (0.314 g, 2.0
mmol) and (2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (0.64 g, 2.0 mmol) according to
Procedure C.

[1202] Step B. Ethyl 1-({4-[4-(2-aminoethyl)anilino]-1-
piperidinyl}carbonyl)-4-piperidinecarboxylate formate

[1203] Ethyl  1-{[4-(4-{2-[(tert-butoxycarbonyl)amino]
ethyl}anilino)-1-piperidinyl]carbonyl }-4-piperidinecar-
boxylate (0.35 g, 0.696 mmol) was reacted according to
Procedure F to provide the title compound (0.312 g, 0.696
mmol) which was used without further purification.

[1204] Step C. Ethyl 1-({4-[4-(2-{[(2S)-3-(4-{[ tert-butyl-
(diphenyl)silyl]oxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-1-piperidinyl}carbonyl)-4-piperidin-
ecarboxylate

[1205] Ethyl 1-({4{4-(2-aminoethyl)anilino]-1-
piperidinyl}carbonyl)-4-piperidinecarboxylate formate
(0.312 g, 0.696 mmol) was reacted with tert-butyl-(4-oxira-
nylmethoxy-phenoxy)-diphenyl-silane (0.20 g, 0.495 mmol)
according to Procedure G (eluant: 20:1 chloroform-metha-
nol) to give the title compound (0.17 g, 0.21 mmol).

[1206] Step D. 1{4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylaminoJ-ethyl }-phenylamino)-piperi-
dine-1-carbonyl]-piperidine-4-carboxylicacid Ethyl Ester

[1207] Ethyl 1-({4-[4-(2-{[(2S)-3-(4-{[tert-butyl(diphe-
nyl)silylJoxy }phenoxy)-2-hydroxy-propyl]

amino }ethyl)anilino]-1-piperidinyl}carbonyl)-4-piperidin-
ecarboxylate (0.17 g, 0.21 mmol) was reacted according to
Procedure H (eluant: 10:1 going to 5:1 chloroform-methanol
containing 2% triethylamine) to give the title compound
(0.093 g, 0.164 mmol).

[1208] m.p 69-71° C.
[1209] MS ((+)ESI, m/z): 569 [M+H]"

[1210] Anal. caled. for C;;H,,N,0.+1.50 H,0: C62.50H
7.95 N 9.40 found: C 62.41 H 7.62 N 9.06

[1211] Step E. 1{4-(4-{2{(2S)- 2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperi-
dine-1-carbonyl]-piperidine-4-carboxylic acid

Mar. 7, 2002

[1212] 1{4-(4-2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl} -phenylamino)-piperidine-1-car-
bonyl]-piperidine-4-carboxylicacid ethyl ester was dis-
solved in tetrahydofuran (0.5mL) and 1N LiOH (0.109 mL)
added. The reaction was stirred at ambient temperature for
7 days followed by 1 hour at 60° C. The volatiles were
removed and the residue lyophilized to yield the title com-
pound as the lithium salt (0.048 g, 0.088 mmol).

[1213] m.p 135-145° C. (preceded by change in form)
[1214] MS ((-)ESI, m/z): 539 [M-H]"

[1215] Anal. caled. for C,oH,oN,04+1.0 Li+5.50 H,O: C
53.95 H 7.81 N 8.68 found: C 53.88 H 6.63 N 8.28

EXAMPLE 63

4-(4-{2-[(2S)-3-(3- Acetylamino-phenoxy)-2-hy-
droxy-propylamino]-ethyl}-phenylamino)-piperi-
dine-1-carboxylic Acid Octylamide

[1216] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-

ecarboxamide 0.421 g, 1.0 mmol) was reacted with N-{3-
[(2S)oxiranylmethoxy Jphenyl}acetamide  (0.207 g, 1.0
mmol) according to Procedure G (eluant: 20:1 chloroform-
methanol) to give the title compound (0.168 g, 0.289 mmol).

[1217] m.p 73-74° C.
[1218] MS ((+)ESI, m/z): 582 [M+H]"

[1219] Anal. caled. for C;3H5 NO,+1.0 H,O: C 66.08 H
8.91 N 11.68 found: C 65.86 H 8.63 N 11.56

EXAMPLE 64

4-(4-{2-[(2S)-2-Hydroxy-3-(5-hydroxy-3,4-dihydro-
2H-naphthalen-1-ylideneaminooxy)-propylamino -
ethyl}-phenylamino)-piperidine-1-carboxylic Acid
Octylamide

[1220] Step A. 4-[4-(2-{[(2S)-3-({[5-{[tert-Butyl(dimeth-
yDsilylloxy}-3,4-dihydro-1(2H)-naphthalenylidene]

amino }oxy)-2-hydroxypropyl]amino }ethyl)anilino]-N-oc-
tyl-1-piperidinecarboxamide

[1221] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-
ecarboxamide formate (0.254 g, 0.60 mmol) was reacted
with 5-{[tert-butyl(dimethyl)silylJoxy }-3,4-dihydro-1 (2H)-
naphthalenone O-(2S)oxiranylmethylJoxime (0.21 g, 0.60
mmol) according to Procedure G (eluant: 20:1 chloroform-
methanol) to give the title compound (0.10 g, 0.138 mmol).

[1222] Step B. 4-(4-{2-[(2S)-2-Hydroxy-3-(5-hydroxy-3,
4-dihydro-2H-naphthalen-1-ylideneaminooxy)-propy-
lamino]-ethyl}-phenylamino)-piperidine-1-carboxylic acid
octylamide

[1223] 4{4-2-{[(2S)-3-({[5-{[tert-Butyl(dimethyl)silyl]

oxy }-3,4-dihydro-1(2H-naphthalenylidene Jamino }oxy)-2-

hydroxypropyl]amino }ethyl)anilino]-N-octyl-1-piperidin-

ecarboxamide (0.10 g, 0.138 mmol) was reacted according
to Procedure H (eluant: 10:1 going to 5:1 chloroform-
methanol containing 2% triethylamine) to give the title
compound (0.069g,0.11 mmol).

[1224] m.p 85-87° C.
[1225] MS ((+)ESI, m/z): 608 [M+H]"
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[1226] Anal. caled. for C35H53N;0,+1.0 H,O: C 67.17 H
8.86 N 11.19 found: C 66.91 H 8.68 N 11.08

EXAMPLE 65

4-(4-{2-[(2S)-3-(3-Fluoro-4-hydroxy-phenoxy)-2-
hydroxy-propylamino]-ethyl}-phenylamino)-piperi-
dine-1-carboxylic Acid Octylamide

[1227] Step A, N-({4{4-(2-{[(2S)-3-(4-{[tert-Butyl-
(diphenyl)silyl]oxy }-3-fluorophenoxy)-2-hydroxypropyl]
amino }ethyl)anilino]-1-piperidinyl}carbonyl)-N-octylurea

[1228] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-
ecarboxamide formate (0.376 g, 0.87 mmol) was reacted
with tert-butyl{2-fluoro-4-[(2S)oxiranylmethoxy] phenoxy}
diphenylsilane (0.368 g, 0.87 mmol) according to Procedure
G (eluant: 20:1 chloroform-methanol) to give the title com-
pound (0.228 g, 0.271 mmol).

[1229] Step B. 4-(4-{2-[(2S)-3-(3-Fluoro-4-hydroxy-phe-
noxy)-2-hydroxy-propylamino]-ethyl}-phenylamino)-pip-
eridine-1-carboxylic acid octylamide

[1230] N-({4-[4-2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)si-

lylJoxy }-3-fluorophenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-1-piperidinyl}carbonyl)-N'-octylurea

(0.228 g, 0.271 mmol) was reacted according to Procedure
H (eluant: 10:1 going to 5:1 chloroform-methanol contain-
ing 2% triethylamine) to give the title compound (0.126 g,
0.223 mmol).

[1231] m.p 60-62° C.
[1232] MS ((+)ESI, m/z): 559 [M+H]*

[1233] Anal. caled. for C;,H,,-FN,0,+0.5 H,O: C 65.58
H 8.52 N 9.87 found: C 65.32 H 8.98 N 9.54

EXAMPLE 66

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-3-methane-
sulfonylamino-phenoxy)-propylamino J-ethyl}-phe-
nylamino)-piperidine-1-carboxylic Acidoctylamide

[1234] Step A. 4-(4-{2-[((2S)-3-{4-(benzyloxy)-3- (meth-
ylsulfonyl)amino Jphenoxy }-2-hydroxypropyl)amino]
ethyl}anilino)-N-octyl-1-piperidinecarboxamide

[1235] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-
ecarboxamide formate (0.516 g, 1.2 mmol) was reacted with
N-{2-(benzyloxy)-5-[(2S)oxiranylmethoxylphenyl} meth-
anesulfonamide (prepared according to patent WO9604233)
(0.38 g, 1.09 mmol) according to Procedure G (eluant: 20:1
chloroform-methanol) to give the title compound (0.15 g,
0.207 mmol).

[1236] MS ((+)ESI, m/z): 724 [M+H]"

[1237] Step B. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-3-
methanesulfonviamino-phenoxy)-propylamino]-ethyl}-phe-
nylamino)-piperidine-1-carboxylic acidoctylamide

[1238] 4-(4-{2-[((2S)-3-{4-(Benzyloxy)-3-{(methylsulfo-
nyl)amino Jphenoxy }-2-hydroxypropyl)amino]

ethyl}anilino)-N-octyl-1-piperidinecarboxamide  (0.15 g,
0.207 mmol) was dissolved in ethanol (70 mL) and 10%
palladium on carbon (0.043 g) added. The solution was
shaken in a Parr apparatus at 50 psi hydrogen atmosphere for
16 hours, filtered through a Celite pad and the solvent
removed in vacuo. The residue was purified by flash chro-

Mar. 7, 2002

matography on silica gel Merck-60 (eluant: 10:1 going to
5:1 chloroform-methanol containing 2% triethylamine) to
give the title compound (0.052 g, 0.08 mmol).

[1239] m.p 115-117° C.
[1240] MS ((+)APCI, m/z): 634 [M+H]*

[1241] Anal. caled. for C;,H5,N.O,SHCL: C 5734 H
7.82 N 10.45 found: C 57.41 H 7.91 N 10.04

EXAMPLE 67

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid 4-(3-hexyl-ureido)-benzylamide

[1242] Step A.
amino}phenyl)acetic acid

2-(4-{[(Hexylamino)carbonyl]

[1243] To a solution of 2-(4-aminophenyl)acetic acid
(10.0 g, 66 mmol) in 1N sodium hydroxide (72.7 mL) and
acetone was added hexyl isocyanate (8.4 g, 66 mmol) and
the reaction stirred at ambient temperature overnight. Ice/
hydrochloric acid (100 mL) was added and the solid
removed to yield the crude title compound (14.0 g). A
portion of the crude title compound (2.0 g) was partitioned
between 1N sodium hydroxide and ethyl acetate. The aque-
ous phase was washed twice with ethyl acetate and added to
a cooled 2N hydrochloric acid solution. The solid was
removed, washed with water and hexane to furnish the title
compound (1.4 g, 5.03 mmol).

[1244] MS ((+)APCI, m/z): 279 [M+H]*

[1245] Step B. tert-Butyl 4-[(1-{[(4-{[(hexylamino)carbo-
nylJamino }benzyl)amino]carbonyl } -4-piperidinyl)amino]
phenethylcarbamate

[1246] The title compound (0.32 g, 0.54 mmol) was pre-
pared from 2-(4-{[(hexylamino)carbonyl]
amino}phenyl)acetic acid (0.80 g, 2.87 mmol) and {2-[4-
(piperidin-4-ylamino)-phenyl]-ethyl}-carbamic acid tert-
butyl ester (0.92 g, 2.88 mmol) according to Procedure D.

[1247] MS ((+)ESI, m/z): 595 [M+H]"

[1248] Step C.  4-[4-(2-Aminoethyl)anilino]-N-(4-{
[(hexylamino)carbonyl]amino }benzyl)-1-piperidinecar-
boxamide formate

[1249] tert-Butyl 4-[(1-{[(4-{[(hexylamino)carbonyl]
amino }benzyl)aminoJcarbonyl}-4-piperidinyl)aminoJphen-
ethylcarbamate (0.32 g, 0.54 mmol) was reacted according
to Procedure F to provide the title compound (0.29 g, 0.54
mmol) which was used without further purification.

[1250] Step D. 4-[4-(2-{[(2S)-3-(4-{[tert-butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-N-(4-{[(hexylamino)carbonyl]
amino}benzyl)-1-piperidinecarboxamide

[1251] 4{4-(2-Aminoethyl)anilino]-N-(4-{[(hexylami-
no)carbonylJamino }benzyl)-1-piperidinecarboxamide  for-
mate (0.29 g, 0.54 mmol) was reacted with tert-butyl-(4-
oxiranylmethoxy-phenoxy)-diphenyl-silane (0.220 g, 0.54
mmol) according to Procedure G (eluant: 20:1 going to 10:1
chloroform-methanol) to give the title compound (0.143 g,
0.159 mmol).
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[1252] Step E. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid 4-(3-hexyl-ureido)- benzylamide

[1253] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino }ethyl)aniiino]-N-
(4-{[(hexylamino)carbonyl Jamino }benzyl)-1-piperidinecar-
boxamide (0.143 g, 0.159 mmol) was reacted according to
Procedure H (eluant: 10:1 going to 5:1 chloroform-methanol
containing 2% triethylamine) to give the title compound
(0.077 g, 0.12 mmol).

[1254] m.p 141-143° C.
[1255] MS ((-)ESL m/z): 659 [M-H]"

[1256] Anal. caled. for C4,H5,N,O5+1.5 H,O: C 64.61 H
8.06 N 12.22 found: C 64.77 H 7.79 N 11.42

EXAMPLE 68

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic Acid (3-cyclohexyl-propyl)-amide

[1257] Step A. tert-Butyl 4-[(1-{[(3-cyclohexylpropy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[1258] The title compound (0.481 g, 0.988 mmol) was
prepared from 4-cyclohexylbutanoic acid (0.3 g, 1.76 mmol)
and  {2-[4-(piperidin-4-ylamino)-phenyl]-ethyl } -carbamic
acid tert-butyl ester (0.495 g, 1.55 mmol) according to
Procedure D.

[1259] MS ((+)ESL, m/z): 487 [M+H]*

[1260] Step B. 4{4-(2-Aminoethyl)anilino]-N-(3-cyclo-
hexylpropyl)-1-piperidinecarboxamide formate

[1261] tert-Butyl 4-[(1-{[(3-cyclohexylpropyl)amino]car-
bonyl}-4-piperidinyl)-amino]-phenethylcarbamate (0.39 g,
0.81 mmol) was reacted according to Procedure F to provide
the title compound (0.35 g, 0.81 mmol) which was used
without further purification.

[1262] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-(3-cyclohexylpropyl)-1-piperidin-
ecarboxamide

[1263] tert-Butyl 4-[(1-{[(3-cyclohexylpropyl)amino]car-
bonyl}-4-piperidinyl)amino Jphenethylcarbamate  formate
(0.35 g, 0.809 mmol) was reacted with tert-butyl-(4-oxira-
nylmethoxy-phenoxy)-diphenyl-silane  (0.327 g, 0.809
mmol) according to Procedure G (eluant: 20:1 going to 10:1
chloroform-methanol) to give the title compound (0.23 g,
0.291 mmol).

[1264] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid (3-cyclohexyl-propyl)-amide

[1265] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino }ethyl)anilino]-N-
(3-cyclohexylpropyl)-1-piperidinecarboxamide (023 g,
0.291 mmol) was reacted according to Procedure H (eluant:
10:1 going to 5:1 chloroform-methanol containing 2% tri-
ethylamine) to give the title compound (0.11 g, 0.199
mmol).
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[1266] m.p 69-71° C.
[1267] MS ((+)ESI, m/z): 553 [M+H]"

[1268] Anal. caled. for C,,H,(N,0,+1.0 H,O: C 67.34 H
8.83 N 9.82 found: C 67.62 H 8.92 N 9.6

EXAMPLE 69

4-(4-{2-[(2S)-2-Hydroxy-3-(8-hydroxy-2-0x0-1,2,3,
4-tetrahydro-quinolin-5-yloxy)-propylamino]-ethyl} -
phenylamino)-piperidine-1-carboxylicacid Octyla-
mide

[1269] Step A. 4-(4-{2-[((2S)-3-{[8-(benzyloxy)-2-0x0-1,
2,3,4-tetrahydro-5-quinolinylJoxy }-2-hydroxypropy-
DaminoJethyl }anilino)-N-octyl-1-piperidinecarboxamide

[1270] 4{4-(2-Aminoethyl)anilino]-N-octyl-1-piperidin-

ecarboxamide formate (0.431 g, 1.0 mmol) was reacted with
8-(benzyloxy)-5-[(2S)oxiranylmethoxy]-3,4-dihydro-2(1H-
quinolinone (0.325 g, 1.0 mmol) according to Procedure G
(eluant: 20:1 chloroform-methanol) to give the title com-
pound (0.19 g, 0.271 mmol).

[1271] MS ((+)ESI, m/z): 700 [M+H]*

[1272] Step B. 4-(4-{2-[(2S)-2-Hydroxy-3-(8-hydroxy-2-
0x0-1,2,3,4-tetrahydro-quinolin-5-yloxy)-propylamino -
ethyl}-phenylamino)-piperidine-1-carboxylicacid  octyla-
mide

[1273] 4-(4-{2-[((2S)-3-{[8-(Benzyloxy)-2-0x0-1,2,3 4-
tetrahydro-5-quinolinyloxy }-2-hydroxypropyl)amino]
ethyl}anilino)-N-octyl-1-piperidinecarboxamide (0.16 g,
0.228 mmol) was dissolved in ethanol and 10% palladium
on carbon (0.07 g) added. The solution was shaken in a Parr
apparatus at 50 psi hydrogen atmosphere for 4 hours, filtered
through a Celite pad and the solvent removed in vacuo. The
residue was purified by flash silica gel chromatography on
silica gel Merck-60 to yield the title compound (0.05 g,
0.082 mmol).

[1274] m.p 83-85° C.
[1275] MS ((+)ESI, m/z): 610 [M+H]*

[1276] Anal. caled. for C5,H5 N O5+1.5 H,O: C 64.13 H
8.55 N 11.00 found: C 64.14 H 8.29 N 10.81

EXAMPLE 70

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid Cyclopentylmethyl-amide
[1277] Step A. tert-Butyl 4-[(1-{[(cyclopentylmethy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate
[1278] The title compound (1.0 g, 2.25 mmol) was pre-
pared from 2-cyclopentylacetic acid (0.508 g, 3.96 mmol)
and  {2-[4-(piperidin-4-ylamino)-phenyl]-ethyl } -carbamic
acid tert-butyl ester (1.16 g, 3.63 mmol) according to
Procedure D.
[1279] MS ((+)ESI, m/z): 445 [M+H]"

[1280] Step B. 4-[4-(2-Aminoethyl)anilino]-N-(cyclopen-
tylmethyl)-1-piperidinecarboxamide formate

[1281] tert-Butyl 4-[(1-{[(cyclopentylmethyl)amino]car-
bonyl}-4-piperidinyl)amino]-phenethylcarbamate (0.56 g,
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1.26 mmol) was reacted according to Procedure F to provide
the title compound (0.45 g, 1.15 mmol) which was used
without further purification.

[1282] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxy-propyl]

amino }ethyl)anilino]-N-(cyclopentylmethyl)-1-piperidin-
ecarboxamide

[1283] 4{4-(2-Aminoethyl)anilino]-N-(cyclopentylm-
ethyl)-1-piperidinecarboxamide formate (0.38 g, 0.818
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.32 g, 0.792 mmol) according to
Procedure G (eluant: 20:1 going to 10:1 chloroform-metha-
nol) to give the title compound (0.24 g, 0.309 mmol).

[1284] Step D. 4-(4-{2-[2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl} -phenylamino)-piperidine-1-car-
boxylic acid cyclopentylmethyl-amide

[1285] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino }ethyl)anilino]-N-
(cyclopentylmethyl)-1-piperidinecarboxamide (0.24 g, 0.32
mmol) was reacted according to Procedure H (eluant: 10:1
going to 5:1 chloroform-methanol containing 2% triethy-
lamine) to give the title compound (0.095 g, 0.186 mmol).

[1286] m.p 76-78° C.
[1287] MS ((+)APCI, m/z): 511 [M+H]"

[1288] Anal. caled. for C,gH,,N,0,+1.7 H,0+0.1
C,Hg0,: C64.19 H8.47 N 10.18 found: C 6448 H822 N
9.77

EXAMPLE 71

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroU-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic Acid {2-[2-methoxy-4-(3-phenoxy-pro-
poxy)-phenyl]-ethyl}-amide

[1289] Step A. tert-Butyl 4-{[1-({[2-methoxy-4-(3-phe-
noxypropoxy)phenethylJamino }carbonyl)-4-piperidinyl ]
amino }phenethylcarbamate

[1290] The title compound (1.33 g, 2.06 mmol) was pre-
pared from 3-[2-methoxy-4-(3-phenoxypropoxy)phenyl]
propanoic acid (1.21 g, 3.66 mmol) and {2-[4-(piperidin-4-
ylamino)-phenyl]-ethyl}-carbamic acid tert-butyl ester (1.02
g, 3.19 mmol) according to Procedure D.

[1291] MS ((+)ESI, m/z): 647 [M+H]"

[1292] Step B. 4-[4-(2-Aminoethyl)anilino]-N-[2-meth-
oxy-4-(3-phenoxy-propoxy)phenethyl]-1-piperidinecar-
boxamide formate

[1293] tert-Butyld-{[1-({[2-methoxy-4-(3-phenoxypro-
poxy)phenethyl]amino } carbonyl)-4-piperidinyl]

amino }phenethylcarbamate (1.33 g, 3.19 mmol) was reacted
according to Procedure F to provide the title compound
(1.22 g, 2.06 mmol) which was used without further puri-
fication.

[1294] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]-

amino }ethyl)anilino ]-N-[ 2-methoxy-4-(3-phenoxypro-
poxy)phenethyl-1-piperidinecarboxamide

[1295] 4{4-(2-Aminoethyl)anilino]-N-2-methoxy-4-(3-
phenoxypropoxy)phenethyl]-1-piperidinecarboxamide for-
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mate (0.426 g, 0.718 mmol) was reacted with tert-butyl-(4-
oxiranylmethoxy-phenoxy)-diphenyl-silane (0.29 g, 0.718
mmol) according to Procedure G (eluant: 20:1 chloroform-
methanol) to give the title compound (0.27 g, 0.284 mmol).

[1296] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid {2-{2-methoxy-4-(3-phenoxy-propoxy)-
phenyl]-ethyl}-amide

[1297] 4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silylJox-
yphenoxy)-2-hydroxypropyl]-amino}ethyl)anilino]-N-[ 2-
methoxy-4-(3-phenoxypropoxy)phenethyl]-1-piperidinecar-
boxamide (0.25 g, 0.26 mmol) was reacted according to
Procedure H (eluant: 10:1 chloroform-methanol) to give the
title compound (0.11 g, 0.154 mmol).

[1298] m.p 67-69° C.
[1299] MS ((+)ESI, m/z): 713 [M+H]*

[1300] Anal. caled. for C,;H;,N,0,+0.75H,0: C67.79H
742 N 7.71 found: C 67.59 H 7.1 N 7.4

EXAMPLE 72

4-(4-{2-[(2S)-2-Hydroxy-3-(2-0x0-2,3-dihydro-1H-
benzoimidazol-4-yloxy)-propylamino J-ethoxy }-phe-
nylamino)-piperidine-1-carboxylic Acidoctylamide

[1301] Step A. 1-(2-Chloroethoxy)-4-nitrobenzene

[1302] 4-Nitrophenol (18.37 g, 132 mmol) was dissolved
in 2-butanone, 2-chloroethyl-p-toluenesulfonate (31.0 g,
132 mmol) and potassium carbonate (20.1 g, 145.4 mmol)
were added and the reaction heated at 70° C. for 24 hours.
The reaction was cooled, filtered and the residue washed
with acetone. The solvent was removed in vacuo and the
residue partitioned between chloroform and 1N sodium
hydroxide. The organic layer was separated, washed with
brine dried over anhydrous magnesium sulfate and filtered.
The solvent was removed in vacuo and the title compound
obtained as an oil which was used without further purifica-
tion.

[1303] Step B. 1-(2-Azidoethoxy)-4-nitrobenzene

[1304] 1-(2-Chloroethoxy)-4-nitrobenzene (1234 g,
61.21 mmol) was dissolved in anhydrous N,N-dimethylfor-
mamide (90 mL). Lithium azide (3.3 g, 67.4 mmol) was
added and the reaction heated at 90° C. for 12 hours. A
further portion of lithium azide (0.3 g) was added and
heating continued for a further 6 hours. The solvent was
removed in vacuo and the residue partitioned between water
and ethyl acetate. The organic layer was washed with brine,
dried over anhydrous magnesium sulfate, filtered and the
solvent removed in vacuo. The resulting title compound (8.4
g, 40.35 mmol) was obtained as a dark oil.

[1305] Step C. 2-(4-Nitrophenoxy)-1-ethanamine

[1306] 1-(2-Azidoethoxy)-4-nitrobenzene (2.3 g, 11.05
mmol) was dissolved in tetrahydrofuran (30 mL) water (3
mL) was added followed by triphenylphosphine (3.0 g, 11.4
mmol). The reaction was stirred at ambient temperature
overnight, the solvent was removed in vacuo and combined
with a further reaction of the same type. The combined
material was purified by flash chromatography on silica gel
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Merck-60 (eluant: 20:1 chloroform-methanol). The solvent
was removed in vacuo to furnish the title compound as a
solid (2.0 g, 10.99 mmol).

[1307] MS ((+)ESL m/z): 183 [M+H]*

[1308] Step D. tert-Butyl 2-(4-nitrophenoxy)ethylcarbam-
ate 2-(4-Nitrophenoxy)-1-ethanamine (2.0 g, 10.98 mmol)
was dissolved in anhydrous dichloromethane di-tert-butyl
dicarbonate (2.4 g, 10.99 mmol) was added and the reaction
stirred for 48 hours. The solvent was removed in vacuo and
the residue passed through a pad of silica gel eluting with
chloroform. The solvent was removed in vacuo to yield the
title compound (3.0 g, 10.63 mmol).

[1309] Step E. tert-Butyl 2-(4-aminophenoxy)ethylcar-
bamate

[1310] tert-Butyl 2-(4-nitrophenoxy)ethylcarbamate (6.87
g, 24.34 mmol) was dissolved in ethanol, 10% palladium on
carbon (1.0 g) was added followed by ammonium formate
(7.7 g, 122 mmol). The solution was heated to reflux for 0.5
hours. The mixture was cooled to ambient temperature,
filtered through a Celite pad and the solvent removed in
vacuo. The residue was purified by flash chromatography on
silica gel Merck-60 (eluant: 1:1 hexane-ethyl acetate). The
solvent was removed in vacuo to furnish the title compound
(4.94 g, 19.58 mmol).

[1311] Step F. tert-Butyl 2-{4-[(1-benzyl-4-piperidiny-
D)aminoJphenoxy }ethylcarbamate

[1312] tert-Butyl 2-(4-aminophenoxy)ethylcarbamate
(2.34 g, 9.27 mmol) and benzyl piperidone (2.6 g, 13.74
mmol) were dissolved in dichloroethane (40 mL). Anhy-
drous sodium sulfate (13.2 g) was added followed by acetic
acid (2.6 mL). Stirring was continued for 1 hour. Sodium
triacetoxyborohydride (3.93 g, 18.54 mmol) was added and
stirring continued overnight. The mixture was filtered,
diluted with dichloromethane (600 mL), and washed with
40% sodium hydroxide, water and brine. The organic phase
was dried over anhydrous magnesium sulfate. The solution
was filtered and the solvent evaporated to dryness in vacuo.
The residue was purified by flash chromatography on silica
gel Merck-60 (eluant: 20:1 chloroform-methanol). The sol-
vent was removed in vacuo and the resulting oil triturated
with hexane to furnish the title compound (2.4 g, 5.64
mmol).

[1313] MS ((+)ESI, m/z): 426 [M+H]"

[1314] Step G. tert-Butyl 2-[4-(4-piperidinylamino)phe-
noxy Jethylcarbamate

[1315] tert-Butyl = 2-{4-[(1-benzyl-4-piperidinyl)amino]
phenoxy }ethylcarbamate (2.3 g, 5.4 mmol) was dissolved in
ethanol, 10% palladium on carbon (0.3 g) was added fol-
lowed by cyclohexene (4 mL). The solution was heated to
reflux for 80 minutes. The mixture was cooled to ambient
temperature, filtered through a Celite pad, and the solvent
removed in vacuo to yield an oil which solidified on standing
to yield the title compound (1.84 g, 5.4 mmol).

[1316] MS ((+)ESI, m/z): 336 [M+H]"

[1317] Step H. tert-Butyl 2-[4-({1-{(octylamino)carbo-
nyl]-4-piperidinyl}amino)phenoxy Jethylcarbamate

[1318] tert-Butyl 2-[4-(4-piperidinylamino)phenoxy Jeth-
ylcarbamate (0.90 g, 2.68 mmol) was reacted with octyl
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isocyanate (0.416 g, 2.68 mmol) according to Procedure E.
The title compound was obtained (eluant: 1:1 hexane-ethyl
acetate) as a solid (1.0 g, mmol 2.04 mmol).

[1319] MS ((+)APCI, m/z): 491 [M+H]*

[1320] Step I. 4-[4-(2-Aminoethoxy)anilino]-N-octyl-1-
piperidinecarboxamide formate

[1321] tert-Butyl 2-[4-({1-[(octylamino)carbonyl]-4-
piperidinyl}amino)phenoxy] ethylcarbamate (1.0 g, 2.04
mmol) was reacted according to Procedure F to provide the
title compound (0.89 g, 2.04 mmol) which was used without
further purification.

[1322] MS ((+)APCI, m/z): 391 [M+H]*

[1323] Step J. 4-(4-{2-[(2S)-2-Hydroxy-3-(2-0x0-2,3-di-
hydro-1H-benzoimidazol-4-yloxy)-propylamino]-ethoxy } -
phenylamino)-piperidine-1-carboxylic acidoctylamide
[1324] 4{4-(2-Aminoethoxy)anilino]-N-octyl-1-piperidi-
necarboxamide formate (0.32 g, 0.733 mmol) was reacted
with 4{(2S)oxiranylmethoxy]-1,3-dihydro-2H-benzimida-
zol-2-one (0.151 g, 0.732 mmol) according to Procedure G
(eluant: 20:1 chloroform-methanol) to give the title com-
pound (0.085 g, 0.142 mmol).

[1325] MS ((+)ESI, m/z): 597 [M+H]"
[1326] Anal. caled. for C;;H,N,0:+0.5 H,0+0.15

C,H,0+0.15 C,H,0: C 65.59 H 8.81 N 9.64 found: C 65.96
H 8.78 N 9.13

EXAMPLE 73

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethoxy }-phenylamino)-piperidine-1-
carboxylic Acid Octylamide
[1327] Step A. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]
amino }ethoxy)anilino]-N-octyl-1-piperidinecarboxamide
[1328] 4{4-(2-Aminoethoxy)anilino]-N-octyl-1-piperidi-
necarboxamide formate (0.40 g, 0.916 mmol) was reacted
with tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-si-
lane (0.37 g, 0.916 mmol) according to Procedure G (eluant:
20:1 chloroform-methanol) to give the title compound (0.30
g, 0.377 mmol).
[1329] Step B. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethoxy }-phenylamino)-piperidine-
1-carboxylic acid octylamide
[1330] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethoxy)anilino]-
N-octyl-1-piperidinecarboxamide (0.30 g, 0.377 mmol) was
reacted according to Procedure H (eluant: 10:1 chloroform-
methanol) to give the title compound (0.115 g, 0.206 mmol).

[1331] MS ((+)ESI, m/z): 557 [M+H]*
[1332] Anal. caled. for C;H,N,0.+0.5 H,0+0.15

C,H,0+0.15 C,H,0: C 65.59 H 8.81 N 9.64 found: C 65.96
H 8.78 N 9.13

EXAMPLE 74
Dimethyl-carbamic Acid 4-(2-{[4-(4-{2-[(2S)-2-
hydroxy-3-(4-hydroxy-phenoxy)-propylamino]-
ethyl}-phenylamino)-piperidine-1-carbonyl]-
amino }-ethyl)-phenyl Ester
[1333] Step A. Methyl 3-(4-{[(dimethylamino)carbonyl]
oxy }phenyl)propanoate

[1334] Methyl 3-(4-hydroxyphenyl)propanoate (2.0 g,
11.1 mmol) was dissolved in dichloromethane, 4-nitrophe-
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nylchloroformate (1.53 g, 7.59 mmol) was added and the
reaction cooled to 0° C. Triethylamine (3.9 mL, 27.99
mmol) was added and the reaction stirred for 30 minutes at
0° C. Dimethylamine (6.7 mL, 2M in tetrahydrofuran, 13.4
mmol) was added and the ice bath removed. The reaction
was stirred at room temperature overnight. The reaction was
diluted with dichloromethane, washed with 10% aqueous
potassium carbonate, brine and dried over anhydrous mag-
nesium sulfate. The solution was filtered and the solvent
evaporated to dryness in vacuo to give the title compound
(1.72 g, 6.85 mmol).

[1335] MS ((+)ESL, m/z): 252 [M+H]", 269 [M+NH,]*

[1336] Step B. 3-(4-{[(Dimethylamino)carbonyl]
oxy }phenyl)propanoic acid

[1337] Methyl 3-(4-{[(Dimethylamino)carbonyl]
oxy}phenyl)propanoate (1.7 g, 6.77 mmol) was dissolved in
tetrahydrofuran (3 mL) and 1N LiOH added (7.4 mL). The
reaction was stirred at ambient temperature for 48 hours.
The reaction was made acidic by the addition of 1N hydro-
chloric acid, the solvent partially removed in vacuo and
chloroform added. The organic phase was washed with
brine, dried over anhydrous magnesium sulfate and filtered.
The solvent was removed in vacuo and the title compound
obtained (1.4 g, 5.9 mmol).

[1338] MS ((+)EL m/z): 237 [M+H]*

[1339] Step C.  4-[2-({[4-(4-{2{(tert-butoxycarbony-
D)aminoJethyl }anilino)-1-piperidinyl]
carbonyl}amino)ethyl Jphenyl dimethylcarbamate

[1340] The title compound (1.7 g, 3.19 mmol) was pre-
pared from 3-(4-{[(dimethylamino)carbonyl]oxyphenyl)
propanoic acid (1.06 g, 4.47 mmol) and (2-[4-(piperidin-4-
ylamino)-phenyl]-ethyl]-carbamic acid tert-butyl ester (1.24
g, 3.88 mmol) according to Procedure D.

[1341] MS ((+)ESI, m/z): 554 [M+H]*

[1342] Step D. 4-[2[({4-{4-(2-Aminoethyl)anilino]-1-
piperidinyl}carbonyl)amino Jethyl}phenyl dimethylcarbam-
ate formate

[1343] 42-({[4-(4-{2-[(tert-Butoxycarbonyl)amino]
ethyl}anilino)-1-piperidinyl]-carbonyl}amino)ethyl Jphenyl
dimethylcarbamate (1.0 g, 1.8 mmol) was reacted according
to Procedure F to provide the title compound (0.9 g, 1.8
mmol) which was used without further purification.

[1344] MS ((+)ESI, m/z): 554 [M+H]"

[1345] Step E. 4-{2-[({4-[4-(2-{[(2S)-3-(4-{[tert-Butyl-
(diphenyl)silyl]oxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-1-piperidinyl}carbonyl)amino]
ethyl}phenyl dimethylcarbamate

[1346] 4-{2-[({4-[4-(2-Aminoethyl)anilino]-1-

piperidinyl}carbonyl)amino Jethyl}phenyl dimethylcarbam-
ate formate (0.47 g, 0.94 mmol) was reacted with tert-butyl-
(4-oxiranylmethoxy-phenoxy)-diphenyl-silane (0.40 g, 1.0
mmol) according to Procedure G (eluant: 20:1 chloroform-
methanol) to give the title compound (0.22 g, 0.256 mmol).

[1347] Step F. Dimethyl-carbamic acid 4-(2-{[4-(4-{2-
[(2S)-2-hydroxy-3-(4-hydroxy-phenoxy)-propylamino]-
ethyl}-phenylamino)-piperidine-1-carbonyl]-amino} -
ethyl)-phenyl ester

[1348] 4-{2-[({4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]
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amino}ethyl)anilino]-1-piperidinyl)carbonyl)amino]

ethyl}phenyl dimethylcarbamate (0.22 g, 0.256 mmol) was
reacted according to Procedure H (eluant: 10:1 chloroform-
methanol) to give the title compound (0.09 g, 0.145 mmol).

[1349] m.p 86-88° C.
[1350] MS ((+)ESI, m/z): 620 [M+H]*

[1351] Anal. caled. for C5H,sN;O.+0.7 H,0+0.1
C;H 0+40.1 C,H,O: C 64.47 H7.46 N 10.9 found: C 64.71
H 7.1 N 10.49

EXAMPLE 75

4-(4-{2-[(2S)-2-Hydroxy-3-(3-methanesulfon-
lamino-phenoxy)-propylamino J-ethyl}-pheny-
lamino)-piperidine-1-carboxylic Acid 4-fluoro-ben-
zylamide

[1352] 4{4-(2-Aminoethyl)anilino]-N-(4-fluorobenzyl)-
1-piperidinecarboxamide formate (0.591 g, 1.42 mmol) was
reacted with tert-butyl methylsulfonyl{3-[(2S)oxiranyl-
methoxy Jphenyl]carbamate (0.488 g, 1.42 mmol) according
to Procedure G (eluant: 20:1 going to 10:1 chloroform-
methanol) to give tert-butyl 3-{[(2S)-3-({4{(1-{[(4-fluo-
robenzyl)amino Jcarbonyl}-4-piperidinyl)amino]

phenethyl }amino)-2-hydroxypropyl]

oxy }phenyl(methylsulfonyl)carbamate which was dissolved
in formic acid and stirred at ambient temperature overnight.
The solvent was removed in vacuo and the residue purified
by flash chromatography on silica gel Merck-60 (eluant: 5:1
chloroform-methanol) to furnish the title compound (0.1 g,
0.163 mmol).

[1353] m.p 90-92° C.
[1354] MS ((+)ESI, m/z): 614 [M+H]"

[1355] Anal. caled. for C;;H,FN;0.S+0.65 H,O: C
59.53 H 6.66 N 11.20 found: C 59.95 H 6.72 N 10.74

EXAMPLE 76

4-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxY-3-methane-

sulfonylamino-phenyl)-ethylamino]-ethyl }-pheny-

lamino)-piperidine-1-carboxylic Acid 2,5-difluoro-
benzylamide

[1356] Step A. N-(2,5-Difluorobenzyl)-4-[4-(2,2-
dimethoxyethyl)anilino]-1-piperidinecarboxamide

[1357] The title compound (1.13 g, 2.61 mmol) was pre-
pared from (2,5-difluorophenyl) methanamine (0.544 g, 3.79
mmol) and N-{4-(2,2-dimethoxyethyl)phenyl]-4-piperidi-
namine (1.0 g, 3.79 mmol) according to Procedure C (eluant:
1:1 ethyl acetate:hexane).

[1358] Step B. 4-(4-{2-[2-Hydroxy-2-(4-hydroxn-3-meth-
anesulfonylamino-phenyl)-ethylamino]-ethyl}-pheny-
lamino)-piperidine-1-carboxylic acid 2,5-difluoro-benzyla-
mide

[1359] N-(2,5-Difluorobenzyl)-4-[4-(2,2-dimethoxyethy-

Danilino]-1-piperidinecarboxamide (0.30 g, 0.69 mmol) was
added to a pre-prepared mixture of sodium iodide (0.16 g,
1.03 mmol) and trichloro(methyl)silane (0.132 mL, 1.05
mmol) in anhydrous acetonitrile. The reaction was stirred at
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ambient temperature for 10 minutes. Dichloromethane was
added and the reaction washed with 10% sodium thiosulfate
solution, water and brine. The organic layer was dried over
anhydrous magnesium sulfate, filtered and the solvent par-
tially removed in vacuo. The aldehyde solution was used
directly and treated with methanol, acetic acid (0.062 mL,
1.02  mmol), N-{5-[(1R)-2-amino-1-hydroxyethyl]-2-
hydroxyphenyl} methanesulfonamide (0.17 g, 0.69 mmol)
followed by sodium cyanoborohydride (0.047 g, 0.764
mmol). The reaction was stirred at room temperature for 24
hours. The reaction was taken to dryness in vacuo, adsorbed
onto silica and purified by flash chromatography on silica
gel Merck-60 (eluant: 5:1 chloroform-methanol containing
1% ammonium hydroxide) to yield the title compound (0.2
g, 0.32 mmol).

[1360] m.p 116-118° C.
[1361] MS ((-)APCL, m/z): 616 [M-H]

[1362] Anal. caled. for C;yH;,F,N;OS+1.67 H,0: C
55.63 H 6.28 N 10.81 found: C 55.94 H 5.92 N 10.79

EXAMPLE 77

1-{[4-[[4-[2-[[(2R)-2-Hydroxy-2{4-hydroxy[(meth-

ylsulfonyl)amino]phenyl]JethylJaminoJethyl]phenyl]

amino ]-1-piperidinyl]carbonyl]-L-proline, Methyl
Ester

[1363] Step A. Methyl (2S)-1-(1,4-dioxa-8-azaspiro[4.5]
dec-8-ylcarbonyl)-2-pyrrol-idinecarboxylate

[1364] The title compound (4.6 g, 15.42 mmol) was pre-
pared from methyl (2S)-2-pyrrolidinecarboxylate (4.0 g,
24.15 mmol) and 1,4-dioxa-8-azaspiro[4.5]decane (3.46 g,
24.15 mmol) according to Procedure C with an additional
purification by high vacuum Kugelrohr distillation (tem-
perature 250° C.).

[1365] MS ((+)ESI m/z): 299 [M+H]"

[1366] Anal. caled. for C, ,H,,N,O.: C 5636 H 743 N
9.39 found: C 56.42 H 7.36 N 9.46

[1367] Step B. Methyl (2S)-1{(4-oxo0-1-piperidinyl)car-
bonyl-2-pyrrolidinecarboxylate

[1368] Methyl (2S)-1-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl-
carbonyl)-2-pyrrolidinecarboxylate (1.74 g, 5.83 mmol) was
dissolved in formic acid and heated at 70° C. for 2.5 hours.
The solvent was removed in vacuo and the oily residue
dissolved in ethyl acetaete, washed with 1 N sodium hydrox-
ide, brine and dried over anhydrous magnesium sulfate. The
solution was filtered and the solvent removed in vacuo. The
residue purified by high vacuum Kugelrohr distillation (tem-
perature 245° C.) to furnish the title compound (1.23 g, 4.84
mmol).

[1369] Step C. Methyl (2S)-1-([4{4-(2,2-dimethoxyethy-
Danilino]-1-piperidinyl}carbonyl)-2-pyrrolidinecarboxylate

[1370] Methyl (2S)-1-[(4-oxo-1-piperidinyl)carbonyl]-2-
pyrrolidinecarboxylate (1.77 g, 6.97 mmol) and 4-(2,2-
dimethoxyethyl)aniline (1.13 g, 6.24 mmol) were dissolved
in dichloromethane. Anhydrous sodium sulfate (8.9 g) was
added followed by acetic acid (1.9 mL). Stirring was con-
tinued for 1 hour. Sodium triacetoxyborohydride (1.46 g, 6.9
mmol) was added and stirring continued overnight. The
mixture was filtered, diluted with dichloromethane, and
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washed with 1 N sodium hydroxide, water and brine. The
organic phase was dried over anhydrous magnesium sulfate.
The solution was filtered and the solvent evaporated to
dryness in vacuo. The residue was purified by flash chro-
matography on silica gel Merck-60 (eluant: 20:1 chloro-
form-methanol). The solvent was removed in vacuo to
furnish the title compound.

[1371] MS ((+)ESI, m/z): 420 [M+H]*

[1372] Step D. 1[4{[4{2{[(2R)-2-Hydroxy-2-[4-hy-
droxy-3-[(methylsulfonyl)-amino Jphenyl]ethyl]Jamino]
ethylJphenyl]=amino]-1-piperidinyl]carbonyl]-L-proline,
methyl ester

[1373] Methyl (2S)-1-({4-[4-(2,2-dimethoxyethyl)a-
nilino]-1-piperidinyl } carbonyl)-2-pyrrolidinecarboxylate
(1.0 g, 2.38 mmol) was added to a pre-prepared mixture of
sodium iodide (0.837 g, 5.58 mmol) and trichloro(methyl)
silane (0.525 mL, 4.46 mmol) in anhydrous acetonitrile. The
reaction was stirred at ambient temperature for 10 minutes.
Dichloromethane was added and the reaction washed with
10% sodium thiosulfate solution, water and brine. The
organic layer was dried over anhydrous magnesium sulfate,
filtered and the solvent partially removed in vacuo. The
aldehyde solution was used directly and treated with metha-
nol, acetic acid (0.146 mL, 2.43 mmol), N-{5-[(1R)-2-
amino-1-hydroxyethyl]-2-
hydroxyphenyl}methanesulfonamide (0.55 g, 2.23 mmol)
followed by sodium cyanoborohydride (0.154 g, 2.24
mmol). The reaction was stirred at ambient temperature for
24 hours. The reaction was taken to dryness in vacuo,
adsorbed onto silica and purified by flash chromatography
on silica gel Merck-60 (eluant: 5:1 chloroform-methanol
containing 1% ammonium hydroxide) to yield the title
compound (0.05 g, 0.083 mmol).

[1374] m.p 106-108° C.
[1375] MS ((+)ESL m/z): 604 [M+H]*

[1376] Anal. caled. for C,oH, ;N O,S+2.0 H,O: C 54.44
H 7.09 N 11.95 found: C 54.79 H 6.7 N 10.7

EXAMPLE 78

1{T4-[[4-[2-[[(2R)-2-Hydroxy-2-[4-hydroxy-3-[ (me-
thylsulfonyl)amino JphenylJethyl]amino Jethyl]phe-
nyl]amino]-1-piperidinyl]carbonyl]-3-piperidine
Carboxylic Acid, Ethyl Ester

[1377] Step A. Ethyl 1-(1,4-dioxa-8-azaspiro[4.5]dec-8-
ylcarbonyl)-3-piperidinecarboxylate

[1378] The title compound (8.0 g, 24.51 mmol) was pre-
pared from ethyl 3-piperidinecarboxylate (5.22 g, 33.20
mmol) and 1,4-dioxa-8-azaspiro[4.5]decane (4.76 g, 33.24
mmol) according to Procedure C with an additional purifi-

cation by high vacuum Kugelrohr distillation (temperature
250° C.).

[1379] MS ((+)ESI, m/z): 327 [M+H]"

[1380] Step B. Ethyl 1-[(4-oxo-1-piperidinyl)carbonyl]-3-
piperidinecarboxylate

[1381] Ethyl 1-(1,4-dioxa-8-azaspiro[4.5]dec-8-ylcarbo-
nyl)-3-piperidinecarboxylate (2.11 g, 6.46 mmol) was dis-

solved in formic acid and heated at 70° C. for 2.5 hours. The
solvent was removed in vacuo and the oily residue dissolved
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in ethyl acetaete, washed with 1 N sodium hydroxide, brine
and dried over anhydrous magnesium sulfate. The solution
was filtered and the solvent removed in vacuo. The residue
was purified by high vacuum Kugelrohr distillation (tem-
perature 245° C.) to furnish the title compound (1.77 g, 6.27
mmol).

[1382] Step C. Ethyl 1-({4-[4-(2,2-dimethoxyethyl)a-
nilino]-1-piperidinyl }carbonyl)-3-piperidinecarboxylate
[1383] Ethyl 1-[(4-oxo0-1-piperidinyl)carbonyl]-3-pip-
eridinecarboxylate (1.23 g, 436 mmol) and 4-(2,2-
dimethoxyethyl)aniline (0.875 g, 4.83 mmol) were dissolved
in dichloromethane. Anhydrous sodium sulfate (6.87 g) was
added followed by acetic acid (1.45 mL). Stirring was
continued for 1 hour. Sodium triacetoxyborohydride (1.28 g,
6.04 mmol) was added and stirring continued overnight. The
mixture was filtered, diluted with dichloromethane, and
washed with 1 N sodium hydroxide, water and brine. The
organic phase was dried over anhydrous magnesium sulfate.
The solution was filtered and the solvent evaporated to
dryness in vacuo. The residue was purified by flash chro-
matography on silica gel Merck-60 (eluant: 20:1 chloro-
form-methanol). The solvent was removed in vacuo to
furnish the title compound (1.0 g, 2.23 mmol)

[1384] MS ((+)ESI, m/z): 448 [M+H]*, 470 [M+Na]*
[1385] Step D. 1-[4{[4{2{[(2R)-2-Hydroxy-2-[4-hy-
droxy-3{(methylsulfonyl)aminoJphenylJethyl]aminoJethyl]
phenyl]=amino]-1-piperidinylJcarbonyl]-3-rpiperidinecar-
boxylic acid, ethyl ester

[1386] Ethyl  1-({4-[4-(2,2-dimethoxyethyl)anilino]-1-
piperidinyl}carbonyl)-3-piperidinecarboxylate (1.0 g, 2.23
mmol) was added to a pre-prepared mixture of sodium
iodide (0.893 g, 5.96 mmol) and trichloro(methyl)silane
(0.561 mL, 4.77 mmol) in anhydrous acetonitrile. The
reaction was stirred at ambient temperature for 10 minutes.
Dichloromethane was added and the reaction washed with
10% sodium thiosulfate solution, water and brine. The
organic layer was dried over anhydrous magnesium sulfate,
filtered and the solvent partially removed in vacuo. The
aldehyde solution was used directly and treated with metha-
nol, acetic acid (0.156 mL, 2.6 mmol), N-{5-[(1R)-2-amino-
1-hydroxyethyl]-2-hydroxyphenylJmethanesulfonamide
(0.587 g, 2.38 mmol) followed by sodium cyanoborohydride
(0.164 g, 2.38 mmol). The reaction was stirred at ambient
temperature for 24 hours. The reaction was taken to dryness
in vacuo, adsorbed onto silica and purified by flash chro-
matography on silica gel Merck-60 (eluant: 5:1 chloroform-
methanol containing 1% ammonium hydroxide) to yield the
title compound (0.07 g, 0.11 mmol).

[1387] m.p 106-108° C.

[1388] MS ((+)ESI, m/z): 632 [M+H]"

[1389] Anal. caled. for C5,H,sNO,S.HC1+0.25 H,O0: C

5535 H 6.97 N 10.41 found: C 55.36 H7.05N 10.93

EXAMPLE 79
4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid 3-methoxy-benzylamide

[1390] Step A. tert-Butyl 4-(1-{[(3-methoxybenzy-
D)amino]carbonyl }-4-piperidinyl)-amino lphenethylcarbam-
ate

[1391] The title compound (1.0 g, 2.1 mmol) was prepared
from 3-methoxybenzyl amine (0.322 g, 2.4 mmol), and
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{2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-carbamic  acid
tert-butyl ester (0.500 g, 1.6 mmol) according to Procedure
C.

[1392] 'H NMR (DMSO-d,, 300 MHz): & 1.40 (s, 9H),
2.60 (m, 2H), 3 (m, 2H), 3.3 (m, 2H), 3.6 (m, 1H), 3.9 (m,
2H), 4.4 (m, 2H), 6.5 (d, 2H), 6.8 (m, 3H), 7.00 (d, 211).

[1393] Step B. 4-4-(2-Aminoethyl)anilino]-N-(3-meth-
oxybenzyl)-1-piperidinecarboxamide

[1394] tert-Butyl 4-[(1-{[(3-methoxybenzyl)amino]carbo-
nyl}-4-piperidinyl)amino Jphenethylcarbamate (1.0 g, 2.1
mmol) was dissolved in dichloromethane (10 mL). Trifluo-
roacetic acid (4 mL, 52.0 mmol) was added. The-reaction
was stirred for 0.5 hours. The solvent was removed in vacuo.
The residue was dissolved in dichloromethane, washed with
dilute aqueous sodium bicarbonate and water. The organic
layer was dried over anhydrous sodium sulfate. The dichlo-
romethane was removed in vacuo to give the title compound
(0.73 g, 2.0 mmol).

[1395] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]

amino}ethyl)anilino ]-N-(3-methoxybenzyl)-1-piperidin-
ecarboxamide

[1396] 4{4-(2-Aminoethyl)anilino]-N-(3-methoxyben-
zyD)-1-piperidinecarboxamide (0.73 g, 2.0 mmol) was
reacted with  tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane according to Procedure G to give the title
compound (0.53g, 0.67 mmol).

[1397] 'H NMR (DMSO-d,, 300 MHz): & 1.00 (s, 9H),
2.00 (m, 2H), 3.00 (t, 2H), 3.90 (m, 2H), 6.50 (d, 2H), 6.60
(m, 4H), 6.90 (d, 2), 7.40 (m, 6H), 7.65 (m, 4H).

[1398] Step D. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid 3-methoxy-benzylamide

[1399] 4-(4-{2-[2-Hydroxy-3-((4-tert-butyl-diphenyl-sila-
nyloxy)phenoxy)-propylamino]-ethyl} -phenylamino)-pip-
eridine-1-carboxylic acid 3-methoxy-benzylamide (0.53 g,
0.67 mmol) was reacted according Procedure H to give the
title compound (0.210 g, 0.38 mmol).

[1400] MS ((+)ESI, m/z): 549 [M+H]"

[1401] ‘H NMR (DMSO-d,, 400 MHz): d 1.25-1.39 (m,
2H), 1.82-1.85 (m, 2H), 2.51-2.64 (m, 3H), 2.67-2.71 (m,
3H), 2.83-2.89 (m, 2H), 3.30 (m, 1 H, obscured by water),
372 (s, 3M0), 3.73-3.84 (m, 3II), 3.88-3.92 (m, 21I), 4.19-
420 (d, 2H), 4.91-4,95 (broad s, 1H), 5.24-5.26 (d, 1H),
6.49-6.51 (d, 2H), 6.62-6.66 (m, 2H), 6.70-6.91 (m, 5H),
7.01-7.04 (m, 2H), 7.18-7.22 (m, 1H), 8.62 (broad s, 1H).

[1402] Anal. Calcd. for C5,H,(N,0Os+1.5H,0: C 64.62 H
7.47 N 9.73. found: C 64.52 H 7.12 N 9.51

EXAMPLE 80
4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-

carboxylic acid 2,4-difluoro-benzylamide
[1403] Step A. tert-Butyl 4-[(1-{[(2,4-difluorobenzy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[1404] The title compound (0.52 g, 1.1 mmol) was pre-
pared from 2,4-difluorobenzylamine (0.561 g, 3.9 mmol),
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and  {2-[4-(piperidin-4-ylamino)-phenyl]-ethyl } -carbamic
acid tert-butyl according to Procedure C.

[1405] 'H NMR (DMSO-d6, 300 MHz): 5 1.40 (s, 9H), 2
(m, 2H), 3.00 (t, 3H), 3.90 (m, 2H), 6.6 (m, 2H), 6.80 (m,
3H), 7.00 (d, 2H), 7.20-7.40 (m, 211).

[1406] Step B. 4-[4-(2-aminoethyl)anilino]-N-(2,4-difluo-
robenzyl)-1-piperidinecarboxamide formate

[1407] tert-Butyl 4-[(1-{[(2,4-difluorobenzyl)amino]car-
bonyl}-4-piperidinyl)amino Jphenethylcarbamate  (0.52 g,
1.1 mmol) was reacted according to Procedure F to obtain
the title compound.

[1408] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-(2,4-difluorobenzyl)-1-piperidin-
ecarboxamide

[1409] 4{4-(2-aminoethyl)anilino]-N-(2,4-difluoroben-
zyD)-1-piperidinecarboxamide formate (0.477 g, 1.1 mmol)
was reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane according to Procedure G to give the title
compound (0.25 g, 0.032 mmol).

[1410] Step D. 4-(4-{2-[2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl} -phenylamino)-piperidine-1-car-
boxylic acid 2,4-difluoro-benzylamide

[1411] 44-2-([(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]-amino }ethyl)anilino]-N-
(2,4-difluorobenzyl)-1-piperidinecarboxamide  (0.25 g,

0.032 mmol) was reacted according to Procedure H to give
the title compound (0.068 g, 0.012 mmol).

[1412] MS ((+)ESI, m/z): 555 [M+H]"

[1413] Anal. Caled. for C;)H4,N,O,F,+0.5 H,0O: C 63.87
H 6.56 N 9.93. found: C 63.60 H 6.95 N 9.28

EXAMPLE 81

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid [2-(4-fluoro-phenylcarbamoyl)-
ethyl]-amide

[1414] Step A. N-(4-Fluorophenyl)succinamic acid

[1415] 4-Fluoroaniline (11.10 g, 100 mmol) was reacted
according to Procedure K. The title compound was used in
the next step without further purification.

[1416] H NMR (DMSO-d6, 300 MHz): & 2.50 (m, 4H),
7.20 (m, 2H), 7.60 (m, 2H), 10.00 (s, 1H), 12.00 (s, 1H).
[1417] Step B. [2-(4-{1{2-(4-Fluoro-phenylcarbamoyl)-
ethylcarbamoyl]-piperidin-4-ylamino }-phenyl)-ethyl]-car-
bamic acid tert-butyl ester

[1418] N-(p-Fluorophenyl)succinamic acid (1.32 g, 6.0
mmol) was reacted with {2-[4-(Piperidin-4-ylamino)-phe-
nyl]-ethyl}-carbamic acid tert-butyl ester according to Pro-
cedure D to give the title compound (0.310 g, 0.6 mmol).

[1419] MS ((+)APCI, m/z): 528 [M+H]*

[1420] NMR (DMSO-d,, 400 MHz): d 1.15-1.18 (m, 2H),
1.35 (s, 9H), 1.79-1.82 (m, 2H), 2.48-2.51 (m, 4H), 2.78-

Mar. 7, 2002

2.85 (m, 2H), 2.99-3.04 (m, 2H), 3.26-3.32 (m, 3H, overlaps
water and is seen on D,O exchange), 3.82-3.85 (d, 2H),
5.19-5.21 (d, 1H), 6.48-6.50 (d, 2H), 6.56-6.59 (t, 1H),
6.74-6.77 (1, 1H), 6.85-6.87 (d, 2H), 7.08-7.12 (m, 2),
7.57-7.61 (m, 2H), 9.95 (broad s, 1H).

[1421] Anal. Caled. for C,,H; N O ,F+H,0: C 61.58 H
7.33 N 12.82 found: C 61.85 H 7.36 N 2.62

[1422] Step C. 4{4-(2-Aminoethyl)anilino]-N-{3-(4-fluo-
roanilino)-3-oxopropyl]-1-piperidinecarboxamide formate

[1423] [2-(4-{1-[2-(4-Fluoro-phenylcarbamoyl]-ethylcar-
bamoyl-piperidin-4-ylamino } -phenyl)-ethyl]-carbamic acid
tert-butyl ester (0.31 g, 0.6 mmol) was reacted according to
Procedure F to provide the title compound (0.28 g, 0.6
mmol).

[1424] Step D. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-[ 3-(4-fluoroanilino)-3-oxopropyl]-
1-piperidinecarboxamide

[1425] 4{4-(2-Aminoethyl)anilino]-N-{3-(4-fluoroa-
nilino)-3-oxopropyl]-1-piperidinecarboxamide formate
(0.28 g, 0.6 mmol) was reacted with tert-butyl-(4-oxiranyl-
methoxy-phenoxy)-diphenyl-silane according to Procedure
G to give the title compound (0.11 g, 0.13 mmol).

[1426] 'H NMR (DMSO-d6, 300 MHz): & 1.80 (m, 2H),
2.80 (t, 2H), 3.80 (m, 2H), 6.50 (d, 2H), 6.70 (m,5H), 6.90
(d, 2H), 7.20 (t, 2H), 7.50 (m, 6H), 7.60 (m, 6H).

[1427] Step E. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid [2-(4-fluoro-phenylcarbamoyl)-ethyl]-
amide

[1428] 4-(4-{2-[(2S)-2-Hydroxy-3-(4-(4-tert-Butyl-
diphenyl-silanyloxy)-phenoxy)-propylamino]-ethyl}-phe-
nylamino)-piperidine-1-carboxylic acid (2-diethylcarbam-
oylethyl)amide(0.110 g, 0.13 mmol) was reacted according
to Procedure H to provide the title compound (0.04 g, 0.065
mmol).

[1429] MS ((+)ESI m/z): 594 [M+H]"

[1430] 'H NMR (DMSO-d,, 400 MHz): d 1.13-1.22 (m,
2H), 1.79-1.83 (d, 2H), 2.43-2.79 (m, 8H), 2.79-2.84 (t, 2H),
3.24-3.29 (m, 3H, overlaps with water and is seen on D,O
exchange), 3.73-3.86 (m, 5H), 4.98 (broad s, 1H), 5.19-5.21
(d, 1H), 6.48-6.50 (d, 2H), 6.56-6.59 (t, 1H), 6.63-6.66 (d,
2H), 6.71-6.73 (d, 2H), 6.87-6.90 (d, 2H), 7.08-7.13 (t, 2H),
7.57-7.62 (m, 2H), 8.86 (broad s, 1H), 9.96 (s, 1H).

[1431] Anal. Caled. for C,H, N,O.F+1.0 ILO: C 62.78
H 6.87 N 11.44. found: C 63.01 H 6.80 N 11.20

EXAMPLE 82

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid {2-[(4-chloro-phenyl)-methyl-car-
bamoyl]-ethyl}-amide

[1432] Step A. N-(4-Chlorophenyl)-N-methylsuccinamic
acid

[1433] N-methyl-4-chloroaniline (3.5 g, 2.5 mmol) was
reacted according to Procedure K to give the title compound.
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[1434] MS (EI, m/z): 241 [M]*

[1435] 'H NMR (DMSO-d6, 300 MHz): § 2.40 (m, 2H),
3.00 (m, 2H), 7.40 (d, 2H), 7.60 (d, 2H), 12.00 (s, 1H).

[1436] Anal. caled. for C;;H,,NO;Cl: C 54.52 H 4.86 N
5.69 found: C 54.80 H4.92 N 5.78

[1437] Step B. {2-[4-(1-{2-{(4-Chloro-phenyl)-methyl-
carbamoyl]-ethylcarbamoyl}-piperidin-4-ylamino)-phe-
nyl]-ethyl}-carbamic acid tert-butyl ester

[1438] N-(4-Chlorophenyl)-N-methylsuccinamic acid
(0.758 g, 3.0 mmol) was reacted with {2-[4-(piperidin-4-
ylamino)-phenyl]-ethyl}-carbamic acid tert-butyl ester
according to Procedure D to provide the title compound
(0.912¢g, 1.6 mmol).

[1439] MS ((+)ESI, m/z): 558[M+H]*

[1440] 'H NMR (DMSO-d,, 400 MHz): d 1.11-1.14 (m,
2H), 1.35 (s, 9H), 1.76-1.79 (d, 2H), 2.15-2.17 (broad s, 1H),
273279 (1, 2H), 2.98-3.02 (g, 2H), 3.12-329(m, 4H),
3.74-378 (d, 2H), 5.22-5.24 (d, 1H), 6.39-6.40 (broad s,
1H), 6.47-6.49 (d, 2H), 6.76-6.79 (1, 1H), 6.83-6.85 (d, 2H),
7.32-7.34 (d, 2H), 7.47-7.49 (d, 2H).

[1441] Anal. Caled. for C,oH,,Ns0,Cl+0.33 CHCl,: C
5824 H 6.75 N 11.71 found: C 58.63 H 6.25 N 11.13

[1442] Step C. 4-[4-(2-aminoethyl)anilino]-N-[3-[4-chlo-
ro(methyl)anilino]-3-oxopropyl-1-piperidinecarboxamide
formate

[1443] {2-4-(1-{2-[(4-Chloro-phenyl)-methyl-carbam-
oyl]-ethylcarbamoyl }piperidin-4-ylamino)-phenyl]-ethyl} -
carbamic acid tert-butyl ester (0.864 g, 1.55 mmol) was
reacted according to Procedure F to provide the title com-
pound (0.78 g, 1.55 mmol).

[1444] 'H NMR (DMSO-d6, 300 MHz): § 1.80 (m, 2H),
2.80 (m, 2H), 3.80 (m, 2H), 6.60 (d, 2H), 6.80 (d, 2H), 7.40
(d, 2H), 7.60 (d, 2H), 8.40 (s, 1H).

[1445] Step D. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-{3-[4-chloro(methyl)anilino]-3-
oxopropyl}-1-piperidinecarboxamide

[1446] 4-{4-(2-Aminoethyl)anilino]-N-{3-[4-chloro(m-
ethyl)anilino]-3-oxopropyl}-1-piperidinecarboxamide  for-
mate (0.78 g, 1.55 mmol) was reacted with tert-butyl-(4-
oxiranylmethoxy-phenoxy)-diphenyl-silane according to
Procedure G to provide the title compound (0.27 g, 0.3
mmol)

[1447] 'H NMR (DMSO-d6, 300 MHz): 5 1.80 (m, 2H),
2.80 (m, 2H), 3.80 (m, 2H), 6.40 (broad s, 1H), 6.50 (d, 2H),
6.70 (m, 4H), 6.90 (d, 2H), 7.20-7.60 (m, 10H), 7.80 (d, 4H).

[1448] Step E. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid {2-[(4-chloro-phenyl)-methyl-carbamoyl]-
ethyl}-amide

[1449] 44-{2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino }ethyl)anilino]-N-
[3-[4-chloro(methyl)anilino]-3-oxopropyl } -1-piperidinecar-
boxamide (0.27 g, 0.3 mmol) was reacted according to
Procedure H to provide the title compound (0.151 g, 0.2
mmol).
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[1450] MS ((+)ESI, m/z): 624 [M+H]"

[1451] ‘H NMR (DMSO-d,, 400 MHz): d 1.10-1.19(m,
2H), 1.77-2.12 (d, 2H), 2.17-2.19 (broad s, 2H), 2.54-2.79
(m, 8H), 3.08-3.22 (m, 5H), 3.72-3.87 (m, 5H), 4.99-5.04
(broad s, 1H), 5.21-5.23 (d, 1H), 6.39 (broad s, 1H), 6.47-
6.49 (d, 2H), 6.62-6.66 (m, 2H), 6.70-6.74 (m, 2H), 6.87-
6.89 (d, 2H), 7.33-7.35 (d, 2H), 7.48-7.50 (d, 2I),
8.87(broad s, 1H).

[1452] Anal. Caled. for C55H,,N,05Cl+1.0 H,0: C 61.66
H 6.85 N 10.90 found: C 61.80 H 6.81 N 10.61

EXAMPLE 83

4-(4-{2-[2-Hydroxy-3-(4-hydroxy-phenoxy)-propy-
lamino]-ethyl}- phenylamino)-piperidine-1-carboxy-
lic Acid 2-fluoro-4-hydroxy-benzylamide

[1453] Step A.
fluoro-benzonitrile

[1454] 2-Fluoro-4-hydroxybenzonitrile (19.85 g, 145
mmol) was dissolved in dichloromethane (400 mL). Imida-
zole (10.86 g, 160 mmol) was added followed by tert-
butylchlorodiphenylsilane (39.60 mL, 152 mmol). The reac-
tion was stirred at ambient temperature overnight. The
reaction was washed with water, dried over anhydrous
sodium sulfate, filtered and the solvent removed in vacuo to
furnish the title compound (49.28g, 131.2 mmol).

[1455] MS (EI, m/z): 375 [M]*

[1456] 'H NMR (DMSO-d,, 400 MHz): d 1.04 (s, 9H),
6.58-6.61(m, 1H), 6.87-6.90 (m, 1H), 7.42-7.55 (m, 6H),
7.60-7.71 (m, SH).

[1457] Anal. Caled. for C,5H,, NOFSi: C 73.57 H5.91 N
3.73 found: C 73.08 H 6.00 N 3.36

[1458] Step B.
fluoro-benzylamine

4-(tert-Butyl-diphenyl-silanyloxy)-2-

4-(tert-Butyl-diphenyl-silanyloxy)-2-

[1459] To asolution of 4-(tert-butyl-diphenyl-silanyloxy)-
2-fluoro-benzonitrile (2.07 g, 5.52 mmol) in diethyl ether
(17 mL) was added lithium aluminum hydride (6.6 mL, 1M
in tetrahydrofuran) slowly. The reaction was heated at reflux
for two hours the heat was removed and the reaction allowed
to stir overnight at ambient temperature. The reaction was
quenched with 1.17 mL of water, then 1.17 mL of sodium
hydroxide solution (15%), and 1.17 mL of water. The white
solid was filtered and washed with dichloromethane, the
organic solvent was dried over anhydrous sodium sulfate.
The solvent was removed in vacuo to give the title com-
pound (1.66 g, 4.38 mmol) as an oil, which was used directly
in the next step.

[1460] H (DMSO-d6, 300 MHz): & 1.00 (s, 9H), 6.60 (d,
1H), 7.00 (d, 1H), 7.50 (m, 6H), 7.70 (m, 5H).

[1461] Step C. [2-(4-{1-[4-(tert-Butyl-diphenyl-silany-
loxy)-2-fluoro-benzylcarbamoyl]-piperidin-4-ylamino} -
phenyl)-ethyl]-carbamic acid tert-butyl ester

[1462] 4-(tert-Butyl-diphenyl-silanyloxy)-2-fluoro-ben-
zylamine (1.44 g, 3.8 mmol), and {2-{4-(piperidin-4-
ylamino)-phenyl]-ethyl}-carbamic acid tert-butyl ester (1.21
g, 3.8 mmol) were reacted according to procedure C to give
the title compound (0.90 g, 1.3 mmol).

[1463] MS ((+)ESI, m/z): 725 [M+H]"
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[1464] Anal. Caled. for C,,H,N,0,FSi+3.75H,0+0.3
CH,CO,C,Hs: C 6330 H 7.68 N 6.84 found: C 63.10 H
6.79 N 6.79

[1465] Step E. N-(4-{[tert-Butyl(diphenyl)silyl]oxy}-2-
fluorobenzyl)-4-[4-(2-{[(2S)-3-(4-{[tert-butyl(diphenyl)si-
lylJoxy }phenoxy)-2-hydroxypropylJamino }ethyl)anilino]-
1-piperidinecarboxamide

[1466] 4-[4-(2-Aminoethyl)anilino]-N-(4-{[tert-butyl-
(diphenyl)silyl]oxy }-2-fluorobenzyl)-1-piperidinecarboxa-
mide formate (0.855 g, 1.3 mmol) was reacted with tert-
butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-silane
according to Procedure G to give the title compound (0.24
g, 0.2 mmol).

[1467] Step F.  4-(4-{2-[2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl} -phenylamino)-piperidine-1-car-
boxylic acid 2-fluoro-4-hydroxy-benzylamide

[1468] N-(4-{[tert-Butyl(diphenyl)silylJoxy}-2-fluo-
robenzyl)-4-[4-(2-{[(2S)-3-(4-{[ tert-butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]Jamino }ethyl)anilino]-1-pi-
peridinecarboxamide (0.240 g, 0.2 mmol) was reacted
according to Procedure H to yield the title compound (0.045
g, 0.08 mmol).

[1469] MS ((+)APCI, m/z): 553 [M+H]*

[1470] Anal. Caled. for C;oH,,N,05F+1.0H,0: C 63.09
H 6.83 N 9.81 found: C 62.92 H 6.94 N 9.40

EXAMPLE 84

Dimethyl-carbamic Acid 3-fluoro-4-({[4-(4-{2-

[(2S)-2-hydroxy-3-(4-hydroxy-phenoxy)-propy-

lamino]-ethyl}-phenlamino)-piperidine-1- carbo-
nyl]-amino } -methyl)-phenyl Ester

[1471] Step A. [4-(tert-Butyl-diphenyl-silanyloxy)-2-
fluoro-benzyl]-carbamic acid tert-butyl ester

[1472] 4-(tert-Butyl-diphenyl-silanyloxy)-2-fluoro-ben-
zylamine (1.66 g, 4.38 mmol) was dissolved in anhydrous
tetrahydrofuran (9 mL). Di-tert-butyl dicarbonate (1.05 g,
4.82 mmol) was added. The reaction was stirred at ambient
temperature overnight. Diethyl ether was added and the
solution washed with phosphoric acid (7 mL of an aqueous
20% solution), saturated sodium chloride (7 mL), saturated
sodium bicarbonate (7 mL) and brine (7 mL). The organic
layer was dried over anhydrous sodium sulfate, filtered and
the solvent removed in vacuo to give the title compound (2.1
g, 4.38 mmol)

[1473] MS ((+)ESI, m/z): 497 [M+NH,]*

[1474] Anal. Calcd. for CogH,,NO,FSi: C 70.11 H 7.14 N
2.92 found: C 70.02 H 7.22 N 2.85

[1475] Step B. (2-Fluoro-4-hydroxy-benzyl)-carbamic
acid tert-butyl ester

[1476] [4-(tert-Butyl-diphenyl-silanyloxy)-2-fluoro-ben-
zyl]-carbamic acid tert-butyl ester was dissolved in anhy-
drous tetrahydrofuran (5 mL). Tetrabutylammonium fluoride
(4.5 mL of a 1M solution) was added. The solvent was
removed under vacuo and the residue purified by flash
chromatography on silica gel Merck-60 (eluant: 5:1 chloro-
form-methanol) to furnish the title compound (0.46 g, 1.95
mmol).
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[1477] MS ((+)ESI, m/z): 242 [M+HT*, 483 [2M+H]*

[1478] 'H NMR (DMSO-d,, 400 MHz): d 1.37 (s, 9H),
4.01-4.03 (m, 2H), 6.47-6.50 (m, 1H), 6.53-6.56 (m, 1H),
7.05-7.09 (1, 1H), 7.22 (t, 1H), 9.72 (s, 1H).

[1479] Step C. tert-Butyl 4-({[1-(dimethylamino)vinyl]
oxy tmethyl)-2-fluorobenzylcarbamate

[1480] (2-Fluoro-4-hydroxy-benzyl)-carbamic acid tert-
butyl ester (0.70 g, 3.0 mmol) was dissolved in dichlo-
romethane (15 mL), 4-nitrophenylchloroformate (0.585g,
3.0 mmol) was added and the reaction cooled to 0° C.
Triethylamine (1.01 mL, 7.5 mmol) was added and the
reaction stirred for 30 minutes at 0° C. The ice bath was
removed and the reaction stirred at room temperature for a
further 30 minutes. The reaction was cooled again to 0° C.,
and dimethylamine (1.52 mL, 3.15 mmol) added. The ice
bath was removed and the reaction stirred at ambient tem-
perature overnight. The reaction was washed with 10%
aqueous potassium carbonate, 1N sodium hydroxide, brine
and dried over anhydrous sodium sulfate. The solution was
filtered and the solvent evaporated to dryness in vacuo to
give the title compound (0.64 g, 2.0 mmol).

[1481] ‘H NMR (DMSO-d6, 300 MHz): & 1.40 (s, 9H),
3.10 (s, 6H1), 4.10 (d, 2I1), 7.00 (m, 2H), 7.25 (t, 1H), 7.50
(m, 1H).

[1482] Step D. 1-{[4-(aminomethyl)-3-fluorobenzyl]
oxy }-N,N-dimethyl-1-ethylenamine formate

[1483] tert-Butyl 4-({[1-(dimethylamino)vinyl]
oxy }methyl)-2-fluorobenzylcarbamate (0.64 g, 2.0 mmol)
was reacted according to Procedure F to give the title
compound (0.365 g, 1.7 mmol).

[1484] Step E. (2-{4-[1-(4-Dimethylcarbamoyloxy-2-
fluoro-benzylcarbamoyl)-piperidin-4-ylamino]-phenyl} -
ethyl)-carbamic acid tert-butyl ester

[1485] 1-{[4-(Aminomethyl)-3-fluorobenzyl]oxy}-N,N-
dimethyl-1-ethylenamine formate (0.365 g, 1.7 mmol) and
{2-[4-(pieridin-4-ylamino)-phenyl]-ethyl}-carbamic  acid
tert-butyl ester were reacted according to Procedure C to
give the title compound (0.31 g, 0.6 mmol).

[1486] MS ((+)APCI, m/z): 558 [M+H]*

[1487] 'H NMR (DMSO-d,, 400 MHz): d 1.19-1.28 (m,
2H), 1.36 (s, 9H), 1.81-1.85 (d, 2H), 2.89 (s, 5H), 3.01 (s,
S5H), 3.34-4.07 (d, 2H), 4.22-4.24 (m, 3H), 5.25-5.27 (d,
1H), 6.49-6.51 (d, 1H), 6.76 (t, 1H), 6.85-6.87 (d, 2H),
6.91-7.05(m, 3H), 7.26-7.30 (t, 1H).

[1488] Anal. Calcd. for C,oH,N;OF+1.0 H,O: C 60.45
H 7.30 N 12.15 found: C 60.56 H 6.67 N 12.31

[1489] Step F.  4-{[({4-{4-(2-Aminocthyl)anilino]-1-
piperidinyl}carbonyl)amino Jmethyl}-3-fluorophenyl ~ dim-
ethylcarbamate formate

[1490] (2-{4-[1-(4-Dimethylcarbamoyoxy-2-fluoro-ben-
zylcarbamoyl)-piperidin-4-ylamino]-phenyl)-ethyl)-car-
bamic acid tert-butyl ester (0.310 g, 0.6 mmol) was reacted
according to Procedure F to give the title compound (0.225
g, 0.6 mmol).

[1491] 'H NMR (DMSO-d6, 300 MHz): 51.90 (d, 2H),

3.90 (d, 2H), 4.20 (m, 2H), 6.50 (d, 2H), 6.90 (d, 2H), 7.00
(m, 3H), 7.30 (t, 1H).
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[1492] Step G. 4-{[({4[4-(2-{[(2S)-3-(4-{[tert-Butyl-
(diphenyl)silyl]oxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-1-piperidinyl}carbonyl)amino Jme-
thyl}-3-fluorophenyl dimethylcarbamate

[1493] 4-{[({4{4-(2-Aminoethyl)anilino]-1-
piperidinyl}carbonyl)amino Jmethyl }-3-fluorophenyl ~ dim-
ethylcarbamate formate (0.225 g, 0.6 mmol) was reacted
with tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-si-
lane according to Procedure give the title compound (0.125
g, 0.1 mmol).

[1494] 'H NMR (DMSO-d6, 300 MHz): & 1.90 (d, 2H),
2.80 (d, 2H), 4.00 (d, 2H), 4.30 (d, 2H), 6.50 (d, 2H), m6.80
(m, 4H), 6.90-7.20 (m, 6H), 7.30 (1, 1H), 7.50 (m, 6H), 7.60
(d, 4H0).

[1495] Step H. Dimethyl-carbamic acid 3-fluoro-4-({[4-
(4-12-[(2S)-2-hydroxy-3-(4-hydroxy-phenoxy)-propy-
lamino]-ethyl}-phenylamino)-piperidine-1-carbonyl]-
amino } -methyl)-phenyl ester

[1496] 4-{[({4-{4-(2-([(2S)-3-(4-{[ tert-Butyl(diphenyl)si-
lylJoxy }phenoxy)-2-hydroxypropyl Jamino }ethyl)anilino]-
1-piperidinyl}carbonyl)amino]methyl}-3-fluorophenyl dim-
ethylcarbamate (0.125 g, 0.1 mmol) was reacted according
to Procedure H to yield the title compound (0.036 g, 0.06
mmol)

[1497] MS ((-)ESL m/z): 622 [M-H]"

[1498] ‘H NMR (DMSO-d,, 400 MHz): d 1.15-1.25 (m,
2H), 1.60 (m, 1H), 1.81-1.85 (m, 2H), 3.30-3.32 (m, 1 H,
seen on D,O exchange), 4.23-4.24 (d, 2H), 5.26-5.28 (d,
1H), 6.49-6.66 (d, 2H), 6.67-6.71 (m, 2H), 6.72-6.74(m,
2H), 6.88-7.05 (m, 5H), 7.26-7.30 (t, 1H), 8.87(broad s, 1H).

[1499] Anal. Caled. for C4,H,,N,OF+1.0 ILO: C 61.70
H 6.86 N 10.91 found: C 61.45 H 6.78 N 10.48

EXAMPLE 85

4-(4-{2-[(2S)-2-Hydroxy-3-(3-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid 4-fluoro-benzylamide

[1500] Step A. N-(4-fluorobenzyl)-4-[4-(2-{[(2S)-2-hy-
droxy-3-(3-{[isopropyl(diphenyl)silyl]

oxy }phenoxy)propyl]amino }ethyl)anilino]-1-piperidinecar-
boxamide

[1501] 4{4-(2-Amino-ethyl)-phenylamino]-piperidine-1-
carboxylic acid 4-fluoro-benzylamide (0.66 g, 1.6 mmol)
was reacted tert-butyl{3-(2S)oxiranylmethoxy] phenoxy}
diphenylsilane according to Procedure G to yield the title
compound (0.284 g, 0.4 mmol).

[1502] ‘H NMR (DMSO-d6, 300 MIz): & 1.90 (m, 2H),
2.90 (m, 2H), 3.90 (m, 2H), 4.20 (d, 2H), 6.30 (m, 2H), 6.50
(m, 4H), 6.80-7.20 (m, 8H), 7.30 (m, 2H), 7.50 (m, 6H), 7.70
(m, 4H).

[1503] Step B. 4-(4-{2-[(2S)-2-Hydroxy-3-(3-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid 4-fluoro-benzylamide

[1504] N-(4-Fluorobenzyl)-4-[4-(2-{[(2S)-2-hydroxy-3-

(3-{[isopropyl(diphenyl)silyl Joxy }phenoxy)propyl]
amino }ethyl)anilino]-1-piperidinecarboxamide (0.284 g, 0.4
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mmol) was reacted according to Procedure F to yield the title
compound (0.122 g, 0.2 mmol).

[1505] MS ((+)APCL m/z): 537 [M+H]*

[1506] 'H NMR (DMSO-d,, 400 MHz): d 1.15-1.24 (m,
2H), 1.81-1.85(m, 2H), 2.48-2.89 (m, 8H), 3.76-4.08 (m,
5H), 4.19-4.20 (m, 2H), 4.98-5.02 (broad s, 1H), 5.24-5.26
(m, 1H), 6.29-6.34 (m, 3H), 6.49-6.51 (m, 2H), 6.88-6.90(m,
2H), 7.00-7.13 (m, 4H), 7.24-7.29 (m, 2H), 9.32-9.34 (s,
1H).

[1507] Anal. Caled. for CyoH,,N,0,F+3.0 H,0: C 60.95
H 7.28 N 9.48 found: C 61.18 H 6.56 N 9.17

EXAMPLE 86

[3-Fluoro-4-[[[[4-[[4-[2-[[(S)-2-hydroxy-3-(4-hy-
droxyphenoxy)propyl]amino]ethyl Jphenyl]amino]-1-
piperidinylJcarbonyl]amino Jmethyl Jphenoxy Jacetic
Acid

[1508] Step A. [4-(tert-Butoxycarbonylamino-methyl)-3-
fluoro-phenoxyJ-acetic acid methyl ester (2-Fluoro-4-hy-
droxy-benzyl)-carbamic acid tert-butyl ester (0.47 g, 1.95
mmol) was dissolved in anhydrous N,N-dimethylformamide
(5 mL). Methyl bromoacetate (0.203 mL, 2.15 mmol) and
potassium carbonate (0.431 g, 3.12 mmol) were added and
the reaction stirred at ambient temperature overnight. The
reaction mixture was diluted with ethyl acetate and repeat-
edly washed with water. The organic phase was dried over
anhydrous sodium sulfate, filtered and the solvent removed
under vacuo to yield the title compound (0.59 g, 1.85 mmol).

[1509] MS ((+)APCIL, m/z): 331 [M+NH,]*

[1510] 'H NMR (DMSO-d,, 400 MHz): d 1.37 (s, 9H),
3.69 (s, 3H), 4.06-4.07 (d, 2H), 4.80 (s, 2H), 6.74-6.78 (m,
1H), 6.80-6.81(m, 1H), 7.17-7.21 (t, 1H), 7.29(t, 1H).

[1511] Anal. Caled. for C,H, NO,F+0.33 H,0: C 56.37
H 6.47 N 4.38 found: C 56.58 H 6.09 N 4.26

[1512] Step B Methyl 2-[4-(aminomethyl)-3-fluorophe-
noxy Jacetate

[1513] [4-(tert-Butoxycarbonylamino-methyl)-3-fluoro-
phenoxy]-acetic acid methyl ester (0.94 g, 3.0 mmol) was
dissolved in formic acid (13 mL) and heated to 60° C. for 1
hour. The solvent was removed under vacuo and the residue
repeatedly co-evaporated with chloroform and ethanol. The
residue was dissolved in ethyl acetate washed with saturated
sodium bicarbonate. The organic phase was dried over
anhydrous sodium sulfate, filtered, and evaporated in vacuo
to give the title compound (0.56 g, 2.6 mmol).

[1514] ‘H NMR (DMSO-d6, 300 MHz): d 3.70 (s, 3H),
4.00 (s, 2H), 4.90 (s, 2H), 7.00 (m, 2H), 7.50 (t, 1H), 8.40
(s, 1H).

[1515] Step C. [4-({4-[4-(2-tert-Butoxycarbonylamino-
ethyl)-phenylamino]-piperidine-1-carbonyl}-amino)-3-
fluoro-phenoxy]-acetic acid methylester

[1516] Methyl 2-[4-(aminomethyl)-3-fluorophenoxyJac-
etate (0.56g, 3.0 mmol) and {2-[4-(piperidin-4-ylamino)-
phenyl]-ethyl}-carbamic acid tert-butyl ester (0.839 g, 3.0
mmol) were reacted according to procedure C to give the
title compound (0.66 g, 1.2 mmol).

[1517] MS ((+)APCI, m/z): 559 [M+H]*
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[1518] Anal. Caled. for C,gH;,N,O,: C 61.75 H 6.85 N
10.29 found: C 61.52 H 6.91 N 9.79

[1519] Step D. Methyl 2-(4-{[({4{4-(2-aminoethyl)a-
nilino]-1-piperidinyl } carbonyl)amino Jmethyl}-3-fluo-
rophenoxy)acetate

[1520] [4-({4-[4-(2- tert-Butoxycarbonylamino-ethyl)-
phenylamino]-piperidine-1-carbonyl } -amino)-3-fluoro-phe-
noxy J-acetic acid methylester (0.660 g, 1.2 mmol) reacted
according to Procedure F to yield the title compound (0.605
g, 1.2 mmol).

[1521] 'H NMR (DMSO-d6, 300 MHz): & 1.90 (m, 2H),
2.90 (m, 2H), 3.90 (m, 2H), 4.20 (d, 2H), 6.50 (m, 2H), 6.80
(m, 2H), 7.00 (m, 3H), 7.20 (, 1H), 8.40 (broad s, 1H).

[1522] Step E. Methyl 2-(4-{[({4{4-(2-{[(2S)-3-(4-{[ tert-
butyl(diphenyl)silyl]oxy }phenoxy)-2-hydroxypropyl]
amino }ethyl)anilino]-1-piperidinyl}carbonyl)amino Jme-
thyl}-3-fluorophenoxy)acetate

[1523] Methyl  2-(4-{[({4-[4-(2-aminoethyl)anilino]-1-
piperidinyl}carbonyl)amino Jmethyl }-3-fluorophenoxy)ac-
etate (0.605 g, 1.2 mmol) was reacted with tert-butyl-(4-
oxiranylmethoxy-phenoxy)-diphenyl-silane (0.477 g, 1.2
mmol) according to Procedure G to furnish the title com-
pound (0.280 g, 0.33 mmol).

[1524] 'H NMR (DMSO-d6, 300 MHz): & 1.90 (m, 2H),
2.90 (m, 2H), 3,90 (m, 2H), 6.50 (m, 2H), 6.80-7.10 (m,
10HO, 7.30 (1, 1H), 7.50 (m, 6H), 7.70, (d, 4H).

[1525] Step F. Methyl 2-(3-fluoro-4-{[({4-[4-(2-{[(2S)-2-
hydroxy-3-(4-hydroxy-phenoxy)propyl]

amino }ethyl)anilino]-1-piperidinyl}carbonyl)amino]
methyl}phenoxy)acetate

[1526] Methyl 2-(4-{[({4-[4-(2-{[(2S)-3-(4-{[tert-butyl-
(diphenyl)silyl]oxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-1-piperidinyl}carbonyl)am  ino]me-
thyl}-3-fluorophenoxy)acetate (0.280 g, 0.33 mmol) was
reacted according to Procedure H to yield the title compound
(0.107 g, 0.2 mmol).

[1527] 'H NMR (DMSO-d6, 300 MHz): & 1.90 (m, 2H),
2.90 (m, 2H), 3.90 (m, 2H), 6.50 (d, 2H), 6.60-7.00 (m,
10H), 7.20 (t, 1H), 9.00 (broad s, 1H).

[1528] Step G. [3-Fluoro-4-[[[[4-[[4-[2-[[(S)-2-hydroxy-
3-(4-hydroxyphenoxy)propylJamino Jethyl]phenyl]amino]-
1-piperidinyl]carbonyl Jamino Jmethyl]phenoxy Jacetic acid

[1529] Methyl 2-(3-fluoro-4-{[({4-[4-(2-{[(2S)-2-hy-
droxy-3-(4-hydroxyphenoxy)propyl]amino}ethyl)anilino]-
1-piperidinyl}carbonyl)amino]methyl }phenoxy)acetate
(0.107 g, 0.2 mmol) was dissolved in tetrahydrofuran. To
this solution was added 1N LiOH (2 mL, 0.2 mmol) and
stirred at ambient temperature for four days. The solvent was
removed in vacuo and the resulting solid lyophilized to yield
the title compound (0.075 g, 0.1 mmol).

[1530] MS ((+)ESL m/z): 611 [M+H]*

[1531] 'H NMR (DMSO-d,, 400 MHz): d 1.13-1.22 (m,
2H), 1.80-1.83 (d, 2H), 2.56-2.67 (m, 2IT), 2.80-2.87 (t, 2H),
4.15-4.16(m, 2H), 5.26(d, 1), 6.46-6.58 (m, 3H), 6.62-
6.73(m, 4H), 6.87-6.92(m, 3H), 7.09-7.13 (t, 1),
9.05(broad s, 1H).

Mar. 7, 2002

[1532] Anal. Caled. for C5,H N, O F+1.0 Li+4.5 H,0: C
55.04 H 6.73 N 8.03 found: C 55.08 H 5.99 N 7.61

EXAMPLE 87

4-(4-{2-[(2S)-2-Hydroxy-3-(3-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid 2-fluoro-4-hydroxy-benzylamide

[1533] Step A. N-(4-{[tert-Butyl(diphenyl)silyl]
oxy tbenzyl)-4-[4-(2-{[(2S)-2-hydroxy-3-(3-{[isopropyl-
(diphenyl)silyl]oxy }phenoxy)propyl]Jamino }ethyl)anilino]-
1-piperidinecarboxamide

[1534] [2-(4-{1-[4-(tert-Butyl-dipheny-silanyloxy)-2-
fluoro-benzylcarbamoyl]-piperidin-4-ylamino }-phenyl)-
ethyl]-amino formate (1.05 g, 1.59 mmol) was reacted with
tert-butyl-(3-oxiranylmethoxy-phenoxy)-diphenyl-silane
(0.642 g, 1.59 mmol) according to Procedure G to give the
title compound (0.290 g, 0.3 mmol).

[1535] 'H NMR (DMSO-d6, 300 MHz): & 1.90 (m, 2H),
2.90 (m, 2H), 3.90 n(m, 2H), 6.40 (s, 1H), 7.00 (m, 2H), 7.10
(m, 1H), 7.50 (m, 12H), 7.80 (m, 8H).

[1536] Step B. 4-(4-{2-[(2S)-2-Hydroxy-3-(3-hydroxy-
1henoxy)-propylaminoJ-ethyl }-phenylamino)-piperidine-1-
carboxylic acid 2-fluoro-4-hydroxy-benzylamide

[1537] N-(4-{[tert-Butyl(diphenyl)silylJoxy }benzyl)-4-
[4-(2-{[(2S)-2-hydroxy-3-(3-{[isopropyl(diphenyl)silyl]
oxy }phenoxy)propyl]amino }ethyl)anilino]-1-piperidinecar-
boxamide (0.284 g, 0.3 mmol) was reacted according to
Procedure H to give the title compound (0.065 g, 0.11
mmol).

[1538] MS ((-)ESI, m/z): 551 [M-H]"

[1539] Anal. Calcd. for: C3H;,N,05+1.0H,0: C62.11 H
6.90 N 9.66 found: C 62.81 H 7.00 N 9.34

EXAMPLE 88

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid [2-(3-fluoro-phenyl)-ethyl]-amide

[1540] Step A. tert-Butyl 4-[(1-{[(3-fluorophenethy-
D)amino]carbonyl }-4-piperidinyl)amino Jphenethylcarbam-
ate

[1541] The title compound (1.92 g, 4.0 mmol) was pre-
pared from 3-fluorophenethylamine (0.546 g, 4.0 mmol) and
{2-[4-(piperidin-4-ylamino)-phenyl]-ethyl}-carbamic  acid
tert-butyl ester (1.25 g, 3.92 mmol) according to Procedure
C to provide the title compound (1.92 g, 4.0 mmol).

[1542] 'H NMR (DMSO-d6, 300 MHz): & 1.40 (s, 9H),
1.80 (m, 2H), 2.70 (m, 2H), 3.90 (m, 2H), 6.50 (m, 2H), 7.00
(m, 5H), 7.30 (m, 2H).

[1543] Step B. 4{4-(2-Aminoethyl)anilino]-N-(3-fluo-
rophenethyl)-1-piperidinecarboxamide

[1544] tert-Butyl 4-[(1-{[(3-fluorophenethyl)amino]car-
bonyl}-4-piperidinyl)amino Jphenethylcarbamate  (1.92 g,
4.0 mmol) was dissolved in anhydrous dichloromethane (18
mL) and trifluoroacetic acid (7 mL) added. The reaction was
stirred at ambient temperature for 0.5 hours. The solvent was
removed in vacuo. The resulting oil was dissolved in dichlo-
romethane, washed with dilute aqueous sodium hydrogen
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carbonate, water and brine. The organic phase was dried
over anhydrous sodium sulfate, filtered and the solvent
removed in vacuo to yield the title compound (0.622 g, 1.62
mmol).

[1545] 'H NMR (DMSO-d6, 300 MHz): § 2.00 (m, 2H),
2.60 (m, 2H), 3.80 (m, 2H), 6.50 (m, 2H), 7.00 (m, SH),
7.400 (m, 211).

[1546] Step C. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxy-propyl]

amino }ethyl)anilino ]-N-(3-fluorophenethyl)-1-piperidin-
ecarboxamide

[1547] 4{4-(2-Aminoethyl)anilino]-N-(3-fluorophen-
ethyl)-1-piperidinecarboxamide (0.622 g, 1.62 mmol) was
reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane 0.556 g, 1.40 mmol) according to Procedure
G to give the title compound (eluant: 20:1 chloroform-
methanol) (0.46 g, 0.580 mmol).

[1548] 'H NMR (DMSO-d6, 300 MHz): § 2.00 (m, 2H),
2.70 (m, 2H), 3.80 (m, 2H), 6.40-6.80 (m, 6H), 7.00 (m, SH),
7.20-7.40 (m, 8H), 7.70 (m, 4H).

[1549] Step D. N-(3-Fluorophenethyl)-4-[4-(2-{[(2S)-2-
hydroxy-3-(4-hydroxy-phenoxy)propyl]
amino }ethyl)anilino]-1-piperidinecarboxamide

[1550] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino }ethyl)anilino]-N-
(3-fluorophenethyl)-1-piperidinecarboxamide (0.46 g, 0.580
mmol) was reacted according to Procedure H to give the title
compound (eluant: 5:1 chloroform-methanol containing 1%
ammonium hydroxide) (0.125 g, 0.220 mmol).

[1551] MS ((+)(ESI m/z): 551 [M+H]*

[1552] 'H NMR (DMSO-d,, 400 MHz): d 1.15-1.18(m,
2H), 1.78-1.83(m, 2H), 2.50-2.58(m, 3H), 2.64-2.73(m, 5H),
2.77-2.84(m, 2H), 3.19-3.25(m, 2H), 3.71-3.85(m, 5H),
4.87-4.89(broad s, 1H), 5.20-5.21 (d, 1H), 6.48-6.57(m, 2H),
6.62-6.64(t, 1H), 6.65-6.66(m, 2H), 6.70-6.74(m, 2H), 6.88-
6.97(m, 2H), 7.30-7.34(m, 1H).

EXAMPLE 89

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic Acid (2-diethylcarbamoyl-ethyl)-amide

[1553] Step A. N,N-Diethylsuccinamic acid

[1554] Diethylamine (10.3 mL, 100 mmol) was reacted
according to Procedure K to provide the title compound
(2.95 g, 17 mmol).

[1555] 'HNMR (DMSO-d,, 400 MHz): 1.10 (s, 3H), 1.20
(s, 3H), 2.50 (m, SH), 3.40 (m, 4H), 12.00 (s, 1H).

[1556] Step B. (2-{4-[1-(2-Diethylcarbamoyl-cthylcar-
bamoyl)-piperidin-4-ylamino ]-phenyl}-ethyl)-carbamic
acid tert-butyl ester

[1557] N,N-Diethylsuccinamic acid (0.542 g, 3.13 mmol)
was reacted with {2{4-(piperidin-4-ylamino)-phenyl]-
ethyl}-carbamic acid tert-butyl ester according to Procedure
D to give the title compound (0.90 g, 3.0 mmol).

[1558] MS ((+) APCI m/z): 490 (M+H)*
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[1559] 'H NMR (DMSO-d,, 400 MHz) d 0.97-1.00(t,
3H), 1.06(t, 3H), 1.09-1.20(m, 2H), 1.35(s, 9H), 1.78(m,
2H), 2.39-2.43(m, 2H), 2.80-2.83(1,2H), 2.99-3.03(m, 2H),
3.32-3.35(m, 7H), 3.80-3.83(m, 2H), 5.24-5.26(d, 1H), 6.48-
6.50(m, 3H), 6.76-6.80(t, 1H), 6.84-6.87(m, 2H).

[1560] Anal. Calcd. for: C,,H,;N;0,+1.0H,0: C62.57H
8.82 N 14.04 found: C 62.31 H 8.86 N 13.94

[1561] Step C. 4-[4-(2-Aminoethyl)anilino]-N-[3-(dim-
ethylamino)-3-oxopropyl]-1-pieridinecarboxamide formate

[1562] (2-{4-{1-(2-Diethylcarbamoyl-ethylcarbamoyl)-

piperidin-4-ylamino]-phenyl}-ethyl)-carbamic acid tert-bu-
tyl ester (0.90 g, 3.0 mmol) was reacted according to
Procedure F to yield the title compound (0.87 g, 2.0 mmol).

[1563] Step D. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-N-[3-(dimethylamino)-3-oxopropyl]-
piperidinecarboxamide

[1564] 4{4-(2-Aminoethyl)anilino]-N-{3-(dimethy-
lamino)-3-oxopropyl]-1-piperidinecarboxamide formate
(0.872 g, 2.0 mmol) was reacted with tert-butyl-(4-oxira-
nylmethoxy-phenoxy)-diphenyl-silane (0.744 g, 1.84 mmol)
according to procedure G (0.37 g, 0.5 mmol).

[1565] 'HNMR (DMSO-d6, 300 MHz): & 1.00 (m, 15H),
1.80 (m, 2H), 2.80 (m, 2H), 3.80 (m, 2H), 6.50 (m, 3H), 6.70
(m, 4H), 7.00 (m, 2H), 7.50 (m, 6H), 7.70 (m, 4H).

[1566] Step E. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid (2-diethylcarbamoyl-ethyl)-amide

[1567] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxy-propylJamino }ethyl)anilino]-N-
[3-(dimethylamino)-3-oxopropyl]-1-piperidinecarboxamide
(0.37 g, 0.5 mmol) was reacted according to Procedure H to
yield the title compound (0.107 g, 0.2 mmol).

[1568] MS ((+)ESI, m/z): 556 [M+H]"

[1569] ‘H NMR (DMSO-d,, 400 MHz): d 0.97-1.00(t,
3H), 1.05-1.08(t, 3H), 1.12-1.22(m, 2H), 1.79-1.83(m, 2H),
2.30-2.84(m, 10H, overlaps DMSO), 3.13-3.34(m, 7H),
3.72-3.84(m, 5H), 5.21-5.24(d, 1H), 6.46-6.50(m, 2H), 6.62-
6.66(m, 2H), 6.70-6.74(m, 2H), 6.87-6.89(d, 2II),
8.86(broad s, 1H).

[1570] Anal. Calcd. for: C50H,sNsO5+1.0 H,0: C59.04 H
8.36 N 11.48 found: C 58.93 H 7.55 N 10.99

EXAMPLE 90

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-

propylamino]-ethyl}-phenylamino)-piperidine-1-

carboxylic Acid (3-morpholin-4-yl-3-oxo-propyl)-
amide

[1571] Step A. Morpholinosuccinamic acid

[1572] Morphoeine (15.0 g, 150 mmol) was reacted
according to Procedure K to provide the title compound
(1.17 g, 6.3 mmol).

[1573] 'H NMR (DMSO-d,, 400 MHz): d 2,50 (m, 4H),
3.00-4.00 (m, 8H), 12.00 (bs, 1H).
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[1574] Step B. (2-{4{1-(4-Morpholincarbamoyl-cthylcar-
bamoyl)piperidin-4-ylamino]-phenyl}-ethyl)-carbamic acid
tert-butyl ester

[1575] Morpholinosuccinamic acid (0.587 g, 3.0 mmol)
was reacted with {2{4-(piperidin-4-ylamino)-phenyl]-
ethyl}-carbamic acid tert-butyl ester according to Procedure
D to yield the title compound (1.06 g, 2.0 mmol).

[1576] NMR (DMSO-d,, 400 MHz): d 1.13-1.21(m, 2H),
1.35(s, 9H), 1.80-1.83(m, 2H), 2.42-2.51(m, 4H, obscured
by DMSO), 2.78-2.84(m, 2H), 3.00-3.04(m, 2H), 3.17-
3.26(m, 2H), 3.30(m, 1H, obscured by water), 3.40-3.44(m,
4H), 3.51-3.56(m, 4H), 3.80-3.84(d, 2I), 5.23-5.25(d, 1H),
6.50-6.51 (d, 2H), 6.75-6.77(t, 1H), 6.85-6.87(d, 2I1).

[1577] MS ((+)APCL m/z): 504 [M+H]*

[1578] Anal. Calcd. for: C,H,;NsO5+3.0 H,0: C55.94H
8.43 N 12.55 found: C 56.27 H 7.70 N 12.40

[1579] Step C. 4{4-(2-Aminoethyl)anilino]-N-{3-(4-mor-
pholinyl)-3-oxopropyl]-1-piperidinecarboxamide formate
[1580] (2-{4-{1-(4-Morpholin-4-yl-4-oxo-butyryl)-piperi-
din-4-ylamino]-phenyl}-cthyl)-carbamic ~ acid tert-butyl
ester (1.06 g, 2.0 mmol) was reacted according to Procedure
F to yield the title compound (0.9 g, 2.0 mmol).

[1581] Step D. 4]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)
silylJoxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino ]-N-[ 3-(4-morpholinyl)-3-oxopropyl]-
1-piperidinecarboxamide

[1582] 4{4-(2-aminoethyl)anilino]-N-[3-(4-morpholi-
nyl)-3-oxopropyl]-1-piperidinecarboxamide formate (0.90
g, 2.0 mmol) was reacted with tert-butyl-(4-oxiranyl-
methoxy-phenoxy)-diphenyl-silane according to Procedure
G to yield the title compound (0.39 g, 0.5 mmol).

[1583] 'H NMR (DMSO-d,, 400 MHz): d 1.80 (m, 2H),
2.80 (m, 2H), 3.80 (m, 2H), 6.50 (m, 2H), 6.70 (m, 4H), 6.90
(m, 2H), 7.50 (m, 6H), 7.70 (m, 4H).

[1584] Step E. 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic acid (3-morpholin-4-yl-3-oxo-propyl)-amide
[1585] 4-{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino }ethyl)anilino]-N-
[3-(4-morpholinyl)-3-oxopropyl]-1-piperidinecarboxamide
(0.39 g, 0.5 mmol) was reacted according to Procedure H to
yield the title compound (0.103 g, 0.2 mmol).

[1586] 'H NMR (DMSO-d6, 400 MHz): d 1.13-1.22(m,
2H), 1.80-1.84(d, 2H), 2.42-2.84(m, 10H, overlaps DMSO),
3.13-3.56(m, 11H, 3.30 visible with D,0), 3.72-3.84(m, SH),
4.92-4.95(broad s, 1H), 5.22-5.24(d, 1H), 6.48-6.65(m, 2H),
6.65-6.74(m, 4H), 6.88-6.89(d, 2H), 8.86(broad s, 1H).
[1587] MS ((+)ESI) m/z): 570 [M+H]*
[1588] Anal. Calcd. for C;oH, N0 +1.0 H,0: C 61.26 H
7.66 N 11.91 found: C 61.82 H 7.93 N 11.88
EXAMPLE 91
1H-Indole-2-carboxylic Acid (4-{2-[(2S)-2-hy-
droxy-3-(4-hydroxy-phenoxy)-propylamino]-ethyl} -
phenyl)-amide
[1589] Step A. tert-Butyl 4-{[1-(1H-indol-2-ylcarbonyl)-
4-piperidinyl]amino }phenethylcarbamate
[1590] 2-{4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.40 g, 4.38 mmol) was dis-
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solved in anhydrous tetrahydrofuran (20 mL), 1H-indole-2-
carboxylic acid (0.706 g, 4.38 mmol) and 13-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride
(0.742 g, 3.87 mmol) added. The reaction was stirred at
ambient temperature for 2 hours. The solvent was removed
in vacuo. The residue was dissolved in ethyl acetate, washed
with water and brine. The organic layer was dried over
anhydrous magnesium sulfate, filtered and the solvent
removed in vacuo. The residue was purified by flash chro-
matography on silica gel Merck-60 (eluant: 20:1 chloro-
form-methanol) to furnish the title compound (1.16 g, 2.5
mmol).

[1591] MS (EI, m/z): 462 [M]*

[1592] Step B. {4-[4-(2-Aminoethyl)anilino]-1-
piperidinyl}(1H-indol-2-yl)methanone formate

[1593] tert-Butyl  4-{[1-(1H-indol-2-ylcarbonyl)-4-pip-
eridinyl]amino }phenethylcarbamate (0.50 g, 1.08 mmol)
was reacted according to Procedure F to obtain the title
compound (0.44 g, 1.08 mmol) which was used without
further purification.

[1594] MS ((+)ESI, m/z): 363 [M+H]"

[1595] Step C. {4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-1-piperidinyl}(1H-indol-2-yl)metha-
none

[1596] {4-[4-(2-Aminoethyl)anilino]-1-piperidinyl }(1H-
indol-2-yl)methanone formate (0.44 g, 1.08 mmol) was
reacted with  tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.28 g, 0.69 mmol) according to Procedure
G to give the title compound (0.22 g, 0.287 mmol).

[1597] Step D. 1H-Indole-2-carboxylic acid (4-{2-[(2S)-
2-hydroxy-3-(4-hydroxy-phenoxy)-propylamino]-ethyl} -
phenyl)-amide

[1598] {4-[4-(2-Aminoethyl)anilino]-1-piperidinyl }(1H-
indol-2-yl)methanone (0.220 g, 0.287 mmol) was reacted
according to Procedure H (eluant: 5:1 chloroform-methanol)
to give the title compound (0.125 g, 0.236 mmol).

[1599] m.p 95-97° C.
[1600] MS ((+)ESI, m/z): 529 [M+H]"

[1601] Anal. caled. for C;;H;,N,0,+1.75 H,0+0.15
CH,sN C 66.59 H 7.31 N 10.10 found: C 66.34 H7.19 N
9.96

EXAMPLE 92

4-[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl}-phenylamino)-piperi-
dine-1-carbonyl]-piperidine-1-carboxylic Acidocty-
lamide

[1602] Step A. Ethyl 1-[(octylamino)carbonyl]-4-piperidi-
necarboxylate

[1603] Ethyl 4-piperidinecarboxylate (13.94 g, 88.79
mmol) was dissolved with stirring in anhydrous tetrahydro-
furan (90 mL). To the solution was added an anhydrous
tetrahydrofuran (15 mL) solution of octyl isocyanate (13.77
g, 88.79 mmol) at ambient temperature. The reaction was
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stirred for 2 hours. The solvent was removed in vacuo and
the residue stirred overnight in hexane to yield the title
compound as a solid (23.2 g, 74.25 mmol).

[1604] Step B. 1{(Octylamino)carbonyl]-4-piperidinecar-
boxylic acid

[1605] Ethyl 1-[(octylamino)carbonyl]-4-piperidinecar-
boxylate (10.1 g, 32.33 mmol) was heated at reflux in a
mixture of methanol (4 mL) and 1IN sodium hydroxide
solution (42 mL) for 1.5 hours. The solvents were partially
removed in vacuo and the residue cooled and treated with
1N hydrochloric acid solution (50 mL). The aqueous phase
was extracted with diethyl ether washed with brine, dried
over anhydrous magnesium sulfate, filtered and the solvent
removed in vacuo. The resulting oil crystallized on standing
to give the title compound (8.04 g, 28.27 mmol).

[1606] Step C. tert-Butyl 4-{[1-({1{(octylamino)carbo-
nyl]-4-piperidinyl}carbonyl)-4-piperidinyl]
amino }phenethylcarbamate

[1607] 2-{4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (0.635 g, 1.99 mmol) was dis-
solved in anhydrous tetrahydrofuran (20 mL), 1-[(octylami-
no)carbonyl]-4-piperidinecarboxylic acid (0.565 g, 1.99
mmol) and 1-[3-(dimethylamino)propyl]-3-ethylcarbodiim-
ide hydrochloride (0.382 g, 0.199 mmol) added. The reac-
tion was stirred at ambient temperature overnight. The
solvent was removed in vacuo. The residue was dissolved in
ethyl acetate, washed with water and brine. The organic
layer was dried over anhydrous magnesium sulfate, filtered
and the solvent removed in vacuo. The residue was purified
by flash chromatography on silica gel Merck-60 (eluant:
20:1 chloroform-methanol with 1% triethylamine added) to
furnish the title compound (0.49 g, 0.838 mmol)

[1608] Step D.  4-({4-{4-(2-Aminoethyl)anilino]-1-
piperidinyl}carbonyl)-N-octyl-1-piperidinecarboxamide
formate

[1609] tert-Butyl  4-{[1-({1-{(octylamino)carbonyl]-4-
piperidinyl}carbonyl)-4-piperidinyl]

amino }phenethylcarbamate (0.49 g, 0.838 mmol) was
reacted according to Procedure F to obtain the title com-
pound (0.838 mmol) which was used without further puri-
fication.

[1610] Step E. 4-({4-[4-(2-{[(2S)-3-(4-{[ tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-1-piperidinyl}carbonyl)-N-octyl-1-pi-
peridinecarboxamide

[1611] 4-({4-[4-(2-Aminoethyl)anilino]-1-
piperidinyl}carbonyl)-N-octyl-1-piperidinecarboxamide
formate(0.41 g, 0.771 mmol) was reacted with tert-butyl-
(4-oxiranylmethoxy-phenoxy)-diphenyl-silane  (0.27 g,
0.668 mmol) according to Procedure G to give the title
compound (0.16 g, 0.180 mmol).

[1612] Step F. 4[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl }-phenylamino)-piperidine-1-
carbonyl]-piperidine-1-carboxylic acidoctylamide

[1613] 4-({4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)si-
lylJoxy }phenoxy)-2-hydroxypropylJamino }ethyl)anilino]-
1-piperidinyl}carbonyl)-N-octyl-1-piperidinecarboxamide
(0.160 g, 0.180 mmol) was reacted according to Procedure
H (eluant: 5:1 chloroform-methanol) to give the title com-
pound (0.02 g, 0.03 mmol).
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[1614] m.p 88-91° C.
[1615] MS ((+)ESI, m/z): 652 [M+H]"

[1616] Anal. caled. for C;,Hs,N;O5.HCL: C 64.56 H 8.49
N 10.17 found: C 64.75 H 8.56 N 9.98

EXAMPLE 93

1-Hexyl-3-{4-[4-(4-{2-[(2S)-2-hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl}-phenylamino)-
piperidine-1-carbonyl]-phenyl}-urea

[1617] Step A. tert-Butyl 4-{[1-(4-{[(hexylamino)carbo-
nylJamino }benzoyl)-4-Piperidinyl]
amino}phenethylcarbamate

[1618] 2-{4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.00 g, 3.13 mmol) was dis-
solved in anhydrous N,N-dimethylformamide, 4-{[(hexy-
lamino)carbonyl]amino}benzoic acid (0.868 g, 3.28 mmol)
and benzotriazol-1-yloxy-tris(dimethylamino)phosphonium
hexafluorophophate (1.50 g, 3.45 mmol) added together
with anhydrous triethylamine (0.75 mL). The reaction was
stirred at ambient temperature for 16 hours. The solvent was
removed in vacuo. The residue was dissolved in methylene
chloride, washed with 1N sodium hydroxide and brine. The
organic layer was dried over anhydrous magnesium sulfate,
filtered and the solvent removed in vacuo to yield the title
compound (0.957 g, 1.70 mmol).

[1619] Step B. N-{4-({4-[4-(2-Aminoethyl)anilino]-1-
piperidinyl}carbonyl)phenyl]-N'-hexylurea

[1620] tert-Butyl 4-{[1-(4-{[(hexylamino)carbonyl]
amino }benzoyl)-4-piperidinyl]-amino }phenethylcarbamate
(0.478 g, 0.846 mmol) was reacted according to Procedure
F to obtain the title compound (0.846 mmol) which was used
without further purification.

[1621] Step C. N-{4-({4-[4-(2-{[(2S)-3-(4-{[tert-Butyl-
(diphenyl)silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-1-piperidinyl}carbonyl)phenyl]-N'-
hexylurea

[1622] N-[4-({4-[4-(2-Aminoethyl)anilino]-1-
piperidinyl}carbonyl)phenyl]-N'-hexylurea (0.394 g, 0.846
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.308 g, 0.761 mmol) according to
Procedure G to give the title compound (0.232 g, 0.26
mmol).

[1623] Step D. 1-Hexyl-3-{4-[4-(4-{2{(2S)-2-hydroxy-3-
(4-hydroxy-phenoxy)-propylamino]-ethyl }-phenylamino)-
piperidine-1-carbonyl]-phenyl}-urea

[1624] N-[4-({4-[4-(2-{[(2S)-3-(4-{[ tert-Butyl(diphenyl)

silyl]oxy }phenoxy)-2-hydroxypropyl]aminoethyl)anilino]-

1-piperidinyl}carbonyl)phenyl]-N'-hexylurea  (0.160 g,
0.180 mmol) was reacted according to Procedure H (eluant:
5:1 chloroform-methanol) to give the title compound (0.06
g, 0.09 mmol).

[1625] m.p 108-111° C.
[1626] MS ((+)ESI, m/z): 632 [M+H]"

[1627] Anal. caled. for C;4H,(N;O5s.HC+0.50 H,O: C
63.84 H 7.59 N 10.34 found: C 63.83 H 7.53 N 10.55
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EXAMPLE 94

[4-(4-{2-[2-Hydroxy-3-(4-hydroxy-phenoxy)-propy-
lamino]-ethyl}-phenylamino)-piperidin-1-y1]-(5-
methoxy-1H-indol-2-yl)-methanone
[1628] Step A. tert-Butyl 4-({1-[(5-methoxy-1H-indol-2-

yl)carbonyl1-4-piperidinyl}-amino)phenethylcarbamate

[1629] 2-{4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (0.754 g, 2.36 mmol) was dis-
solved in anhydrous tetrahydrofuran (20 mL), 5-methoxy-
1H-indole-2-carboxylic acid (0.452 g, 2.36 mmol) and 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride
(0.475 g, 2.47 mmol) added. The reaction was stirred at
ambient temperature overnight. The solvent was removed in
vacuo. The residue was dissolved in chloroform, washed
with water and brine. The organic layer was dried over
anhydrous magnesium sulfate, filtered and the solvent
removed in vacuo. The residue was purified by flash chro-
matography on silica gel Merck-60 (eluant: 50:1 chloro-
form-methanol) to furnish the title compound (0.695 g, 1.41
mmol).

[1630] Step B. {4-[4-(2-Aminoethyl)anilino]-1-piperidi-
nyl}(5-methoxy-1H-indol-2-yl)methanone formate

[1631] tert-Butyl 4-({1(5-methoxy-1H-indol-2-yl)carbo-
nyl]-4-piperidinyl}amino)phenethylcarbamate  (0.695 g,
1.502 mmol) was reacted according to Procedure F to obtain
the title compound (1.502 mmol).

[1632] MS ((+)ESI, m/z): 393 [M+H]"

[1633] Step C. {4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-1-piperidinyl}(5-methoxy-1H-indol-
2-yl)methanone

[1634] 4-{4-(2-Aminoethyl)anilino]-1-piperidinyl}(5-
methoxy-1H-indol-2-yl)methanone formate (0.30 g, 0.684
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.20 g, 0.495 mmol) according to
Procedure G to give the title compound (0.128 g, 0.161
mmol).

[1635] Step D. [4-(4-{2-[2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl } -phenylamino)-piperidin-1-y1]-
(5-methoxy-1H-indol-2-yl)-methanone

[1636] {4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropylJamino }ethyl)anilino]-1-pi-
peridinyl}(5-methoxy-1H-indol-2-yl)methanone (0.128 g,
0.161 mmol) was reacted according to Procedure H (eluant:
5:1 chloroform-methanol) to give the title compound (0.026
g, 0.046 mmol).

[1637] m.p 101-103° C.
[1638] MS ((+)ESI, m/z): 559 [M+H]"

[1639] Anal. caled. for C;,H,N,O., HCL: C 64.58 H 6.60
N 9.41 found: C 64.46 H 6.86 N 9.06

EXAMPLE 95
[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidin-1-y1]-

(7-nitro-1H-indol-2-yl)-methanone
[1640] Step A. tert-Butyl 4-({1-[(7-nitro-1H-indol-2-y])
carbonyl]-4-piperidinyl}amino)phenethylcarbamate
[1641] 2-{4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.79 g, 5.60 mmol) was dis-
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solved in anhydrous tetrahydrofuran (60 mL), 7-nitro-1H-
indole-2-carboxylic acid (1.16 g, 5.63 mmol) and 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride
(1.2 g, 6.26 mmol) added. Anhydrous triethylamine (0.86
mL) was added and the reaction stirred at ambient tempera-
ture for 4 days. The solvent was removed in vacuo. The
residue was dissolved in chloroform, washed with water and
brine. The organic layer was dried over anhydrous magne-
sium sulfate, filtered and the solvent removed in vacuo. The
residue was purified by flash chromatography on silica gel
Merck-60 (eluant: 1:1 hexane-ethyl acetate) to furnish an
orange solid which crystallized from acetone-hexane to
yield the title compound (1.0 g, 1.97 mmol).

[1642] MS ((+)ESI, m/z): 508 [M+H]*

[1643] Step B. {4-[4-(2-Aminoethyl)anilino]-1-piperidi-
nyl}(7-nitro-1H-indol-2-yl)methanone

[1644] tert-Butyl 4-({1-[(7-nitro-1H-indol-2-yl)carbonyl]-
4-piperidinyl }amino)phenethylcarbamate (0.275 g, 0.542
mmol) was reacted according to Procedure F to obtain the
formate salt. The solid was partitioned between chloroform
and 1N sodium hydroxide. The organic phase was separated,
washed with brine and dried over anhydrous magnesium
sulfate. The solution was filtered and the solvent removed in
vacuo to yield the title compound (0.18 g, 0.442 mmol).

[1645] Step C. {4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-1-piperidinyl}(7-nitro-1H-indol-2-yl)
methanone

[1646] 4-[4-(2-Aminoethyl)anilino]-1-piperidinyl}(7-ni-

tro-1H-indol-2-yl)methanone formate (0.18 g, 0.442 mmol)
was reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.18 g, 0.445 mmol) according to Proce-
dure G to give the title compound (0.117 g, 0.144 mmol).

[1647] Step D. [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl } -phenylamino)-piperidin-1-
y1]-(7-nitro-1H-indol-2-yl)-methanone

[1648] {4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino}ethyl)anilino]-1-pi-
peridinyl}(7-nitro-1H-indol-2-yl)methanone (0.117 g, 0.144
mmol) was reacted according to Procedure H (eluant: 5:1

chloroform-methanol) to give the title compound (0.058,
0.101 mmol).

[1649] m.p 100-102° C.
[1650] MS ((+)ESI, m/z): 574 [M+H]*

[1651] Anal. caled. for C5;H3;sN O+1.90 H,0: C61.25H
6.43 N 11.52 found: C 61.58 H 6.15 N 11.07

EXAMPLE 96

(5-Bromo-1H-indol-2-y1)-[4-(4-{2-[(2S)-2-hydroxy-
3-(4-hydroxy-phenoxy)-propylamino]-ethyl}-pheny-
lamino)-piperidin-1-yl]-methanone
[1652] Step A. tert-Butyl 4-({1-[(5-bromo-1H-indol-2-y1)

carbonyl]-4-piperidinyl}-amino)phenethylcarbamate

[1653] 2-{4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.34 g, 4.20 mmol) was dis-
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solved in anhydrous N,N-dimethylformamide, 5-bromo-1H-
indole-2-carboxylic acid (1.01 g, 4.20 mmol) and
benzotriazol-1-yloxy-tris(dimethylamino) phosphonium
hexafluorophophate (2.02 g, 4.57 mmol) added together
with anhydrous triethylamine (1.0 mL). The reaction was
stirred at ambient temperature for 2 days. The solvent was
removed in vacuo. The residue was dissolved in ethyl
acetate, washed with 1 N sodium hydroxide and brine. The
organic layer was dried over anhydrous magnesium sulfate,
filtered and the solvent removed in vacuo to yield the title
compound (2.73 g, 5.04 mmol).

[1654] MS ((+)APCIL, m/z): 541/543 [M+H]"

[1655] Step B. {4-[4-(2-Aminoethyl)anilino]-1-piperidi-
nyl}(5-bromo-1H-indol-2-yl)methanone

[1656] tert-Butyl 4-({1-[(5-bromo-1H-indol-2-yl)carbo-
nyl]-4-piperidinyl}amino)phenethylcarbamate  (0.36 g,
0.665 mmol) was reacted according to Procedure F to obtain
the formate salt. The solid was partitioned between chloro-
form and 1N sodium hydroxide. The organic phase was
separated, washed with brine and dried over anhydrous
magnesium sulfate. The solution was filtered and the solvent
removed in vacuo to yield the title compound (0.222 g,
0.503 mmol).

[1657] Step C. (5-Bromo-1H-indol-2-y1){4-[4-(2-{[(2S)-
3-(4-{[tert-butyl (diphenyl)silyl]oxy }phenoxy)-2-hydrox-
ypropyl]amino }ethyl)anilino ]-1-piperidinyl} methanone

[1658] {4-[4-(2-Aminoethyl)anilino]-1-piperidinyl }(5-
bromo-1H-indol-2-yl)methanone (0.160 g, 0.363 mmol)
was reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.15 g, 0.37 mmol) according to Procedure
G to give the title compound (0.119 g, 0.141 mmol).

[1659] Step D. (5-Bromo-1H-indol-2-y1)-[4-(4-{2-[(2S)-
2-hydroxy-3-(4-hydroxy-phenoxy)-propylamino]-ethyl} -
phenylamino)-piperidin-1-yl]-methanone

[1660] (5-Bromo-1H-indol-2-y1){4-[4-(2-{[(2S)-3-(4-{
[tert-butyl(diphenyl)silyl]oxy }phenoxy)-2-hydroxypropyl]
amino }ethyl)anilino]-1-piperidinyl} methanone  (0.119 g,
0.141 mmol) was reacted according to Procedure H (eluant:
5:1 chloroform-methanol) to give the title compound (0.031
g, 0.05 mmol).

[1661] m.p 114-116° C.
[1662] MS ((+)ESI, m/z): 607 [M+H]*

[1663] Anal. caled. for C5;H;5BrN,0,HC1+0.8 H,0: C
56.55 H 5.76 N 8.51 found: C 56.73 H 5.7 N 8.15

EXAMPLE 97

[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidin-1-y1]-
(3-methoxy-benzo[ b]thiophen-2-yl)-methanone

[1664] Step A. tert-Butyl
zothiophen-2-yl)carbonyl]-4-
piperidinyl}amino)phenethylcarbamate

[1665] 2-{4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-

bamic acid tert-butyl ester (1.43 g, 4.48 mmol) was dis-
solved in anhydrous tetrahydrofuran (20 mL), 3-methoxy-
1-benzothiophene-2-carboxylic acid (0.933 g, 4.48 mmol)
and 1{3-(dimethylamino)propyl]-3-ethylcarbodiimide

4-({1-[(3-methoxy-1-ben-
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hydrochloride (0.90 g, 4.7 mmol) added. Anhydrous triethy-
lamine (0.9 mL) was added and the reaction stirred at
ambient temperature for 2.5 days. The solvent was removed
in vacuo. The residue was dissolved in chloroform, washed
with water and brine. The organic layer was dried over
anhydrous magnesium sulfate, filtered and the solvent
removed in vacuo. The residue was purified by flash chro-
matography on silica gel Merck-60 (eluant: 50:1 chloro-
form-methanol) to furnish the title compound (0.482 g,
0.946 mmol).

[1666] Step B. {4-[4-(2-Aminoethyl)anilino]-1-piperidi-
nyl}(3-methoxy-1-benzothiophen-2-yl)methanone

[1667] tert-Butyl 4-({1-[(3-methoxy-1-benzothiophen-2-
yl)carbonyl]-4-piperidinyl }amino)-phenethylcarbamate
(0.482 g, 0.946 mmol) was reacted according to Procedure
F to obtain the formate salt. The solid was partitioned
between chloroform and 1N sodium hydroxide. The organic
phase was separated, washed with brine and dried over
anhydrous magnesium sulfate. The solution was filtered and
the solvent removed in vacuo to yield the title compound
(0.365 g, 0.891 mmol).

[1668] Step C. {4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-1-piperidinyl}(3-methoxy-1-ben-
zothiophen-2-yl)methanone

[1669] {4-[4-(2-Aminoethyl)anilino]-1-piperidinyl }(3-
methoxy-1-benzothiophen-2-yl)methanone (0.189 g, 0.461
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.187 g, 0.461 mmol) according to
Procedure G to give the title compound (0.119 g, 0.141
mmol).

[1670] Step D. [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hdroxy-
phenoxy)-propylamino]-ethyl } -phenylamino)-piperidin-1-
y1]-(3-methoxy-benzo[ b thiophen-2-yl)-methanone

[1671] {4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino}ethyl)anilino]-1-pi-
peridinyl}(3-methoxy-1-benzothiophen-2-yl)methanone
(0.148 g, 0.182 mmol) was reacted according to Procedure

H (eluant: 5:1 chloroform-methanol) to give the title com-
pound (0.087 g, 0.151 mmol).

[1672] m.p 84-86° C.
[1673] MS ((+)ESI, m/z): 576 [M+H]"

[1674] Anal. caled. for C;,H;,N;0S.HC1+0.25 H,0: C
62.33 H 6.29 N 6.81 found: C 62.33 H 6.49 N 6.53

EXAMPLE 98

N-{3-[(2S)-2-Hydroxy-3-(2-{41-(3-methoxy-
benzo[b]thiophene-2-carbonyl)-piperidin-4-
ylamino]-phenyl}-ethylamino)-propoxy]-phenyl} -
acetamide

[1675] {4-[4-(2-Aminoethyl)anilino]-1-piperidinyl}(3-
methoxy-1-benzothiophen-2-yl)methanone (0.170 g, 0.415
mmol) was reacted with N-{3-[(2S)oxiranylmethoxy]

phenyl}acetamide (0.086 g, 0.415 mmol) according to Pro-
cedure G to give the title compound (0.06 g, 0.097 mmol).

[1676] m.p 96-98° C.
[1677] MS ((+)ESL, m/z): 617 [M+H]*
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[1678] Anal. caled. for C;,H,,N,0sS.HCI+1.0 H,0+0.1
CHCl;: C59.95 H 6.36 N 8.20 found: C59.72H 6.01 N 7.77

EXAMPLE 99

[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidin-1-y1]-
(1H-indol-3-yl)-methanone

[1679] Step A. tert-Butyl 4-{[1-(1H-indol-3-ylcarbonyl)-
4-piperidinyl]amino }phenethylcarbamate

[1680] 2-{4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (0.503 g, 1.58 mmol) was dis-
solved in anhydrous N,N-dimethylformamide, 1H-indole-3-
carboxylic acid (0.254 g, 1.58 mmol) and benzotriazol-1-
yloxy-tris(dimethylamino)phosphonium
hexafluorophophate (0.766 g, 1.73 mmol) added together
with anhydrous triethylamine (0.384 mL). The reaction was
stirred at ambient temperature for 18 hours. The solvent was
removed in vacuo. The residue was dissolved in ethyl
acetate, washed with 1N sodium hydroxide and brine. The
organic layer was dried over anhydrous magnesium sulfate,
filtered and the solvent removed in vacuo. The residue was
purified by flash chromatography on silica gel Merck-60
(eluant: 20:1 chloroform-methanol) to furnish the title com-
pound (0.45 g, 0.973 mmol).

[1681] Step B. {4-[4-(2-Aminoethyl)anilino]-1-
pi;peridinyl }(1H-indol-3-yl)methanone

[1682] tert-Butyl  4-{[1-(1H-indol-3-ylcarbonyl)-4-pip-
eridinyl]amino }phenethylcarbamate (0.450 g, 0.973 mmol)
was reacted according to Procedure F to obtain the formate
salt. The solid was partitioned between chloroform and 1IN
sodium hydroxide. The organic phase was separated,
washed with brine and dried over anhydrous magnesium
sulfate. The solution was filtered and the solvent removed in
vacuo to yield the title compound which was used directly
in Step C.

[1683] Step C. {4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-1-piperidinyl)(1H-indol-3-yl)metha-
none

[1684] {4-[4-(2-Aminoethyl)anilino]-1-piperidinyl }(1H-
indol-3-yl)methanone (Step C) was reacted with tert-butyl-
(4-oxiranylmethoxy-phenoxy)-diphenyl-silane  (0.20 g,
0.495 mmol) according to Procedure G to give the title
compound (0.03 g, 0.057 mmol).

[1685] Step D. [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl}- phenylamino)-piperidin-1-
y1]-(1H-indol-3-yl)-methanone

[1686] {4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropylJamino }ethyl)anilino]-1-
piperidinyl}(1H-indol-3-yl)methanone (0.148 g, 0.182
mmol) was reacted according to Procedure H (eluant: 5:1

chloroform-methanol) to give the title compound (0.087 g,
0.151 mmol).

[1687] m.p 90-92° C.
[1688] MS ((+)ESI, m/z): 529 [M+H]"

[1689] Anal. caled. for C5;H;,N,0,+1.25H,0: C67.55H
7.04 N 10.16 found: C 66.67 N 6.92 N 9.73
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EXAMPLE 100

[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidin-1-y1]-
(3-methyl-thiophen-2-yl)-methanone
[1690] Step A. tert-Butyl 4-({1-[(3-methyl-2-thienyl)car-

bonyl]-4-piperidinyl }amino)phenethylcarbamate

[1691] 2-{4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.08 g, 3.38 mmol) was dis-
solved in anhydrous N,N-dimethylformamide, 3-methyl-2-
thiophenecarboxylic acid (0.481, 3.38 mmol) and
benzotriazol-1-yloxy-tris(dimethyl-amino)phosphonium
hexafluorophophate (0.766 g, 1.73 mmol) added together
with anhydrous triethylamine (0.384 mL). The reaction was
stirred at ambient temperature for 18 hours. The solvent was
removed in vacuo. The residue was dissolved in ethyl
acetate, washed with 1 N sodium hydroxide and brine. The
organic layer was dried over anhydrous magnesium sulfate,
filtered and the solvent removed in vacuoto furnish the crude
title compound (1.417 g, 3.17 mmol).

[1692] Step B. {4-{4-(2-aminoethyl)anilino]-1-piperidi-
nyl}(3-methyl-2-thienyl)methanone

[1693] tert-Butyl 4-({1-{(3-methyl-2-thienyl)carbonyl]-4-
piperidinyl}amino)phenethylcarbamate  (0.75 g, 0.1.68
mmol) was reacted according to Procedure F to obtain the
formate salt. The solid was partitioned between chloroform
and 1N sodium hydroxide. The organic phase was separated,
washed with brine and dried over anhydrous magnesium
sulfate. The solution was filtered and the solvent removed in
vacuo to yield the title compound which was used without
further purification.

[1694] Step C. {4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-1-piperidinyl}(3-methyl-2-thienyl)
methanone

[1695] {4-[4-(2-Aminoethyl)anilino]-1-piperidinyl }(3-
methyl-2-thienyl)methanone (0.174, 0.507 mmol) was
reacted with  tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.206 g, 0.51 mmol) according to Proce-
dure G to give the title compound (0.083 g, 0.111 mmol).
[1696] Step D. [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydron-
phenoxy)-propylamino]-ethyl } -phenylamino)-piperidin-1-
y1]-(3-methyl-thiophen-2-yl)-methanone

[1697] {4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]amino}ethyl)anilino]-1-pi-
peridinyl}(3-methyl-2-thienyl)methanone (0.083 g, 0.111
mmol) was reacted according to Procedure H (eluant: 5:1
chloroform-methanol) to give the title compound (0.048 g,
0.094 mmol).

[1698] m.p 88-90° C.
[1699] MS ((+)ESI, m/z): 510 [M+H]"

[1700] Anal. caled. for C,;H4sN;0,S.HC1+0.25 H,0: C
61.08 H 6.68 N 7.63 found: C 61.32 H 6.66 N 7.23

EXAMPLE 101
4-[(2S)-2-Hydroxy-3-(2-{4-[1-(3-methyl-thiophene-
2-carbonyl)-piperidin-4-ylamino]-phenyl}-ethy-
lamino)-propoxy]-1,3-dihydro-benzoimidazol-2-one

[1701] {4-[4-(2-Aminoethyl)anilino]-1-piperidinyl }(3-
methyl-2-thienyl)methanone (0.174, 0.507 mmol) was
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reacted with 4-[(2S)oxiranylmethoxy]-1,3-dihydro-2H-ben-
zimidazol-2-one (0.108 g, 524 mmol) according to Proce-
dure G to give the title compound (0.04 g, 0.073 mmol).

[1702] m.p 128-130° C.
[1703] MS ((+)ESI, m/z): 550 [M+H]*

[1704] Anal. calcd. for C,,H;5N0,S.HC1+0.50 C,H,,O+
0.25 H,0: C 5932 H 6.66 N 11.16 found: C 59.01 H 6.53
N 10.75

EXAMPLE 102

[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidin-1-y1]-
(1H-indazol-3-yl)-methanone

[1705] Step A. tert-Butyl 4-{[1-(1H-indazol-3-ylcarbo-
nyl)-4-piperidinyl]amino }phenethylcarbamate

[1706] 2-4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.97 g, 6.17 mmol) was dis-
solved in anhydrous N,N-dimethylformamide, 1H-indazole-
3-carboxylic acid (1.0 g, 6.17 mmol) and benzotriazol-1-
yloxy-tris(dimethylamino)phosphonium
hexafluorophophate (3.0 g, 6.79 mmol) added together with
anhydrous triethylamine (1.5 mL). The reaction was stirred
at ambient temperature for 2 days. The solvent was removed
in vacuo. (1.417 g, 3.17 mmol). The residue was purified by
flash chromatography on silica gel Merck-60 (eluant: 50:1
chloroform-methanol then 1:1 ethyl acetate-hexane) to fur-
nish the title compound (0.90 g, 1.94 mmol).

[1707] MS ((+)ESL m/z): 464 [M+H]*

[1708] Step B. {4-[4-(2-Aminoethyl)anilino]-1-
piperidinyl)(1H-indazol-3-yl)methanone

[1709] tert-Butyl 4-([1-(1H-indazol-3-ylcarbonyl)-4-pip-
eridinyl]amino }phenethylcarbamate (0.90 g, 1.94 mmol)
was reacted according to Procedure F to obtain the formate
salt. The solid was partitioned between chloroform and
saturated sodium hydrogencarbonate solution. The organic
phase was separated, washed with brine and dried over
anhydrous magnesium sulfate. The solution was filtered and
the solvent removed in vacuo to yield the title compound
which was used without further purification.

[1710] Step C. {4{4-(2-{[(2S)-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-1-piperidinyl}(1H-indazol-3-y1)
methanone

[1711] {4-{4-(2-Aminoethyl)anilino]-1-piperidinyl}(1H-
indazol-3-yl)methanone (0.20 g, 0.55 mmol) was reacted
with tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-si-
lane (0.222 g, 0.55 mmol) according to Procedure G to give
the title compound (0.093 g, 0.176 mmol).

[1712] Step D. [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl } -phenylamino)-piperidin-1-
yl]-(1H-indazol-3-yl)-methanone

[1713] {4-]4-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropylJamino }ethyl)anilino]-1-
piperidinyl}(1H-indazol-3-yl)methanone (0.093 g, 0.176
mmol) was reacted according to Procedure H (eluant: 5:1
chloroform-methanol) to give the title compound (0.059 g,
0.111 mmol).
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[1714] m.p 111-113° C.
[1715] MS ((+)ESI, m/z): 530 [M+H]"

[1716] Anal. calcd. for C;H;sNs0, HC1+0.25 CHCl;: C
60.97 H 6.13 N 11.75 found: C 60.92 H 5.94 N 11.41

EXAMPLE 103

1-4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino J-ethyl}-phenylamino)-piperidin-
1-yl]-hexan-1-one

[1717] Step A. tert-Butyl 4-[(1-hexanoyl-4-piperidiny-
D)amino]phenethylcarbamate
[1718] 2-{4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.036 g, 3.24 mmol) was dis-
solved in anhydrous dichloromethane. To this solution was
added hexanoyl chloride (0.46 g, 3.42 mmol) and anhydrous
N,N-diisopropylethylamine (0.721 mL) at 0° C. The reac-
tion was stirred at 0° C. for 30 minutes and then at ambient
temperature for 1 hour. Dichloromethane was added and the
organic phase washed with waster and brine, dried and
filtered. The solution was evaporated to dryness in vacuo
and the residue purified by flash chromatography on silica
gel Merck-60 (eluant: 1:1 ethyl acetate-hexane) to yield the
title compound (1.0 g, 2.39 mmol).
[1719] MS ((+)ESI, m/z): 418 [M+H]"
[1720] Step B. 1-{4-[4-(2-Aminoethyl)anilino]-1-piperidi-
nyl]-1-hexanone formate
[1721] tert-Butyl  4-[(1-hexanoyl-4-piperidinyl)amino]
phenethylcarbamate (1.0 g, 2.39 mmol) was reacted accord-
ing to Procedure F to obtain the title compound (2.39 mmol)
which was used without further purification.
[1722] Step C. 1-{4-[4-(2-{[(2S)-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]
amino }ethyl)anilino]-1-piperidinyl}-1-hexanone
[1723] 1-{44-(2-Aminoethyl)anilino]-1-piperidinyl}-1-
hexanone formate (0.234 g, 0.645 mmol) was reacted with
tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-silane
(0.26 g, 0.644 mmol) according to Procedure G to give the
title compound (0.13 g, 0.180 mmol).
[1724] Step D. 1{4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylaminoJ-ethyl}-phenylamino)-piperi-
din-1-y1]-hexan-1-one
[1725] 1-{414-(2-{[(2S)-3-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-2-hydroxypropyl]-amino }ethyl)anilino]-1-
piperidinyl}-1-hexanone (0.13 g, 0.168 mmol) was reacted
according to Procedure H (eluant: 5:1 chloroform-methanol
containing 1% ammonium hydroxide) to give the title com-
pound (0.058 g, 0.120 mmol).
[1726] m.p 57-59° C.
[1727] MS ((+)ESI, m/z): 484 [M+H]*
[1728] Anal. caled. for C,gH,;N;O,+1.25H,0: C66.44 H
8.66 N 8.30 found: C 66.58 H 8.33 N 8.11

EXAMPLE 104
[(2S)-1-(4-Fluoro-benzenesulfonyl)-pyrrolidin-2-y1]-
[4-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidin-1-y1]-
methanone
[1729] Step A. tert-Butyl (2S)-1-[(4-fluorophenyl)sulfo-

nyl]-2-pyrrolidinecarboxylate

[1730] tert-Butyl (2S)-2-pyrrolidinecarboxylate (2.20 g,
12.8 mmol) in anhydrous tetrahydrofuran (20 mL) was
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treated with anhydrous triethylamine (2.43 mL, 12.8 mmol)
followed by 4-fluorobenzenesulfonyl chloride (2.5 g, 12.8
mmol). The reaction was stirred overnight at ambient tem-
perature. The solids were filtered and the solvent removed in
vacuo to yield the title compound (3.6 g, 10.93 mmol).

[1731] MS ((+)ESL, m/z): 330 [M+H]", 347 [M+NH,]*

[1732] Step B. tert-Butyl (2S)-1-[(4-fluorophenyl)sulfo-
nyl]-2-pyrrolidinecarboxylate (3.6 g, 10.9 mmol) was dis-
solved in formic acid (70 mL) and stirred at ambient
temperature for 6 hours. The solvent was removed in vacuo
to yield the title compound (3.0 g, 10.9 mmol).

[1733] MS ((-)ESI, mlz): 272 [M-H]"

[1734] Step C. tert-Butyl 4-{[1-({(2S)-1-{(4-fluorophe-
nyl)sulfonyl]pyrrolidinyl}carbonyl)-4-piperidinyl]
amino }phenethylcarbamate

[1735] 2-{4-(Piperidin-4-ylamino)-phenyl]-ethyl}-car-
bamic acid tert-butyl ester (1.31 g, 4.1 mmol) was dissolved
in anhydrous N,N-dimethylformamide, (2S)-1-[(4-fluo-
rophenyl)sulfonyl]-2-pyrrolidinecarboxylic acid (1.12 g, 4.1
mmol) and benzotriazol-1-yloxy-tris(dimethylamino)phos-
phonium hexafluorophophate (1.9 g, 4.3 mmol) added
together with anhydrous N,N-diisopropyethylamine (1.24
mL). The reaction was stirred at ambient temperature for 1.5
hours. The solvent was removed in vacuo. The residue was
dissolved in chloroform, washed with water, 1IN sodium
hydroxide, 1IN hydrochloric acid and brine. The organic
layer was dried over anhydrous magnesium sulfate, filtered
and the solvent removed in vacuo to furnish the crude title
compound (2.36 g, 4.1 mmol).

[1736] MS ((+)APCI, m/z): 575 [M+H]*

[1737] Step D. {4-[4-(2-Aminoethyl)anilino]-1-
piperidinyl}{(2S)-1-[(4-fluorophenyl)-sulfonyl]
pyrrolidinyl }methanone formate

[1738] tert-Butyl 4-{[1-({(2S)-1{(4-fluorophenyl)sulfo-
nyllpyrrolidinyl}carbonyl)-4-piperidinyl]

amino }phenethylcarbamate (0.33 g, 0.574 mmol) was
reacted according to Procedure F to obtain the title com-
pound (0.30 g,0.574 mmol) which was used without further
purification.

[1739] Step E. {4{4-Q2-{[(2S)-3-(4-{[tert-Butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-1-piperidinyl} {(2S)-1- (4-fluorophe-
nyl)sulfonyl]pyrrolidinyl} methanone formate

[1740] {4-[4-(2-Aminoethyl)anilino-1-piperidinyl}{(2S)-
1-[(4-fluorophenyl)sulfonyl]-pyrrolidinyl}methanone  for-
mate (0.30 g, 0.574 mmol) was reacted with tert-butyl-(4-
oxiranylmethoxy-phenoxy)-diphenyl-silane (0.232 g, 0.574
mmol) according to Procedure G to give the title compound
(0.11 g, 0.125 mmol).

[1741] Step F. [(2S)-1-(4-Fluoro-benzenesulfonyl)-pyrro-
lidin-2-y1]-{4-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl } -phenylamino)-piperidin-1-y1]-
methanone

[1742] {4-[4-(2-aminoethyl)anilino]-1-piperidinyl} {(2S)-
1-[(4-fluorophenyl)-sulfonyllpyrrolidinyl} methanone (0.11
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g, 0.125 mmol) was reacted according to Procedure H
(eluant: 5:1 chloroform-methanol) to give the title com-
pound (0.06 g, 0.094 mmol).

[1743] m.p 87-89° C.
[1744] MS ((+)APCL m/z): 641 [M+H]*

[1745] Anal. caled. for C;3H,,FN,0,S+0.7 H,0+0.3
CHCl,: C58.03 H 6.24 N 8.13 found: C58.33 H 6.52 N 7.66

EXAMPLE 105

4-[4-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-meth-
anesulfonylamino-phenyl)-ethylamino]-ethyl}-phe-
nylamino)-piperidine-1-carbonyl]-benzoic Acid

[1746] Step A. Methyl 4-({4-{4-(2,2-dimethoxyethyl)a-
nilino]-1-piperidinyl } -carbonyl)benzoate

[1747] N-[4-(2,2-Dimethoxyethyl)phenyl]-4-piperidi-
namine (0.445 g, 1.68 mmol) was dissolved in anhydrous
tetrahydrofuran, 4-(methoxycarbonyl)benzoic acid (0.303 g,
1.68 mmol) and 1-[3-(dimethylamino)propyl]-3-ethylcarbo-
diimide hydrochloride (0.339 g, 1.77 mmol) added. Anhy-
drous N,N-diisopropylethylamine (0.33 mL) was added and
the reaction stirred at ambient temperature for 14 hours. The
solvent was removed in vacuo. The residue was dissolved in
dichloromethane, washed with water and brine. The organic
layer was dried over anhydrous magnesium sulfate, filtered
and the solvent removed in vacuo. The residue was purified
by flash chromatography on silica gel Merck-60 (eluant: 2:1
hexane-ethyl acetate) to furnish the title compound (0.30 g,
0.7 mmol).

[1748] MS (EI, m/z): 426 [M]*

[1749] Step B. Methyl 4-{[4-(4-{2-[((2R)-2-hydroxy-2-
{4-hydroxy-3-[(methylsulfonyl)amino]
phenyl}ethyl)amino Jethyl}anilino)-1-piperidinyl]carbonyl-
benzoate

[1750] Methyl 4-({4-[4-(2,2-dimethoxyethyl)anilino]-1-
piperidinyl}carbonyl)benzoate (0.30 g, 0.703 mmol) was
added to a pre-prepared mixture of sodium iodide (0.264 g,
1.76 mmol) and trichloro(methyl)silane (0.166 mL, 1.4
mmol) in anhydrous acetonitrile. The reaction was stirred at
ambient temperature for 10 minutes. Dichloromethane was
added and the reaction washed with 10% sodium thiosulfate
solution, water and brine. The organic layer was dried over
anhydrous magnesium sulfate, filtered and the solvent par-
tially removed under vacuo. The aidehyde solution was used
directly and treated with methanol (17 mL), acetic acid
(0.043 mL, 0.75 mmol), N-{5-[(1R)-2-amino-1-hydroxy-
ethyl]-2-hydroxyphenyl} methanesulfonamide  (0.127 g,
0.516 mmol) followed by sodium cyanoborohydride
(0.048g, 0.764 mmol). The reaction was taken to dryness in
vacuo, adsorbed onto silica and purified by flash chroma-
tography on silica gel Merck-60 (eluant: 5:1 chloroform-
methanol containing 1% ammonium hydroxide) to yield the
title compound (0.127 g, 0.208 mmol).

[1751] Step C. 44-(4-{2-[(2R)-2-Hydroxy-2-(4-hy-
droxy-3-methanesulfonylamino-phenyl)-ethylamino]-
ethyl]-phenylamino)-piperidine-1-carbonyl]-benzoic acid
[1752] Methyl  4-{[4-(4-{2-[((2R)-2-hydroxy-2-{4-hy-
droxy-3-[(methylsulfonyl)amino]-phenyl}ethyl)amino]
ethyl}anilino)-1-piperidinyl]carbonyl}benzoate  (0.127 g,
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0.208 mmol) was dissolved in methanol (12 mL) and 1N
sodium hydroxide (0.416 mL) added. The reaction was
stirred at reflux for 24 hours. A further portion of 1N sodium
hydroxide (0.1 mL) was added and the reaction stirred at
reflux for a further 24 hours. The solvent was removed in
vacuo. The residue was extracted with ethyl acetate and the
solvent removed in vacuo. The residue was extracted with
methanol, filtered through Celite and the solvent removed in
vacuo to furnish the title compound (0.032 g, 0.054 mmol).

[1753] m.p >200° C.
[1754] MS ((-)APCI, m/z): 595 [M-H]"

[1755] Anal. caled. for C;)H;N,0,S.HC1+1.33 H,O: C
60.39 H 6.08 N 9.39 found: C 52.65 H5.31 N 7.86

EXAMPLE 106

[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylsulfanyl)-piperidin-1-
yl1]-(3-methyl-thiophen-2-yl)-methanone

[1756] Step A. (4-Hydroxy-1-piperidinyl)(3-methyl-2-
thienyl)methanone

[1757] To a solution of 3-methyl-2-thiophenecarboxylic
acid (1.76 g, 12.39 mmol), 1-[3-(dmethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (2.85 g, 14.87 mmol),
1-hydroxybenzotriazole (2.18 g, 16.10 mmol), N-methyl-
morpholine (1.88 g, 18.58 mmol) and 4-hydroxypiperidine
(1.25 g, 12.39 mmol) in N,N-dimethylformamide (50 mL)
was stirred at room temperature for 72 hours. The reaction
mixture was poured into water (100 mL) and extracted with
chloroform. The combined organic extracts were dried over
anhydrous sodium sulfate, filtered and evaporated. The
residue was purified by flash chromatography on silica gel
Merck-60 (eluant: ethyl acetate) to afford the title compound
(1.78 g, 7.9 mmol).

[1758] MS ((+)ESL, m/z): 226 [M+H]*

[1759] 'H NMR (DMSO-d,, 300 MHz) d 7.35 (d, J=5.0
Hz, 2H), 6.90 (d, J=5.0 Hz, 2H), 4.74 (d, J=4.4 Hz, 1H), 3.82
(m, 2H), 3.65 (m, 1H), 3.01 (m, 2H), 2.22 (s, 3H), 1.77 (m,
2H) and 1.34 (m, 2H).

[1760] Step B. (4-Bromo-1-piperidinyl)(3-methyl-2-thie-
nyl)methanone

[1761] (4-Hydroxy-1-piperidinyl)(3-methyl-2-thienyl)
methanone (1.78 g 7.90 mmol) was reacted according to

Procedure L to afford the title compound (2.18 g, 7.56
mmol).

[1762] Step C. tert-butyl 4-({1-[(3-methyl-2-thienyl)car-
bonyl]-4-piperidinyl }sulfanyl) phenethylcarbamate

[1763] (4-Bromo-1-piperidinyl)(3-methyl-2-thienyl)
methanone (1.76 g, 6.09 mmol) and S-(4-{2-[(tert-butoxy-
carbonyl)amino Jethyl}phenyl) O-ethyl carbonodithioate
(2.08 g, 6.09 mmol) were reacted according to Procedure M
to afford the title compound (1.08 g, 2.34 mmol).

[1764] Step D. (4-{[4-(2-aminoethyl)phenyl]sulfanyl}-1-
piperidinyl) (3-methyl-2-thienyl)methanone

[1765] tert-Butyl 4-({1-{(3-methyl-2-thienyl)carbonyl]-4-
piperidinyl}sulfanyl)phenethylcarbamate (0.748 g, 1.62

mmol) was reacted according to Procedure N to afford the
title compound (0.57 g, 1.58 mmol).
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[1766] MS ((+)ESI, m/z): 361 [M+H]"

[1767] Step E. (4-{[4-(2-{[(2S)-3-(4-{[tert-butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)phenylJsulfanyl-1-piperidinyl)(3-methyl-2-
thienyl)methanone

[1768] (4-{[4-(2-Aminoethyl)phenyl]sulfanyl}-1-pip-
eridinyl)(3-methyl-2-thienyl)methanone (057 g, 1.58
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenylsilane (0.58 g, 1.44 mmol) according to
Procedure G to give the title compound (eluant: 20:1 chlo-
roform-methanol) (0.656 g, 0.858 mmol).

[1769] MS ((+)ESI, m/z): 765 [M+H]"

[1770] Step F. (4-([(4-2-{[(2S)-2-hydroxy-3-(4-hydrox-
yphenoxy)propylJamino }ethylphenyl]sulfanyl}-1-piperidi-
nyl)(3-methyl-2-thienyl)methanone

[1771] [4-(4-[2-{2-Hydroxy-3-(4{[tert-butyl(diphenyl)si-

lylJoxy }phenoxy)-propylamino ]-ethyl } -phenylsulfanyl)-pi-
peridin-1-yl]-(3-methyl-thiophen-2-yl)-methanone (0.654 g,
0.856 mmol) was reacted according to Procedure H to give
the title compound (eluant: 20:3 chloroform/methanol)
(0.140 g, 0.266 mmol).

[1772] m.p. 135-144° C.
[1773] MS ((+)ESI, m/z): 527 [M+H]"

[1774] 'H NMR (DMSO-d,, 400 MHz) d 8.88 (s, 1H),
7.54(d, J=5.0 Hz, 2H), 7.31 (d, 1 8.1 Hz, 2H), 7.18 (d, J=8.1
Hz, 2H), 6.90 (d, J=5.0 Hz, 2H), 6.71 (d, J=9.0 Hz, 2H), 6.64
(d, J=9.0 Hz, 2H), 4.97 (br s, 1H), 3.90 (br s, 1H), 3.80 (m,
3H), 3.42 (m, 1H), 3.1 0 (1, J=1 1.0 Hz, 2H), 2.77 (m, 2H),
2.70 (m, 3H), 2.60 (m, 1H), 2.14 (s, 3H), 1.90 (m, 2H) and
1.39 (m, 2H).

[1775] Anal: caled. for C,oH,;,N,0,S,: C 63.85H 6.51 N
5.32: found C 63.81 H 6.65 N 4.77

EXAMPLE 107

[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}benenesulfonyl)-piperidin-1-yl]-
(2-methyl-thiophen-3-yl)-methanone

[1776] Step A. tert-Butyl 4-({1-[(3-methyl-2-thienyl)car-
bonyl]-4-piperidinyl }sulfonyl)phenethylcarbamate

[1777] tert-Butyl 4-({1-{(3-methyl-2-thienyl)carbonyl]-4-
piperidinyl}sulfanyl)phenethylcarbamate (0.330 g, 0.716
mmol) was reacted according to Procedure O to afford the
title compound (0.315 g, 0.639 mmol).

[1778] Step B. (4-{[4-(2-aminoethyl)phenyl]sulfonyl}-1-
piperidinyl)(3-methyl-2-thienyl)methanone

[1779] (tert-Butyl 4-({1{(3-methyl-2-thienyl)carbonyl]-
4-piperidinyl}sulfonyl) phenethylcarbamate (0.748 g, 1.62
mmol) was reacted according to Procedure N to afford the
title compound (0.57 g, 1.58 mmol).

[1780] MS ((+)ESI, m/z): 393 [M+H]*

[1781] Step C. (4-{[4-(2-{[(2S)-3-(4-{[tert-butyl(diphe-
nyl)silyl Joxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)phenylJsulfonyl]-1-piperidinyl)(3-methyl-2-
thienyl)methanone
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[1782] (4-{[4-(2-Aminocthyl)phenyl]sulfonyl}-1-pip-
eridinyl)(3-methyl-2-thienyl) methanone(0.207 g, 0.527
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenylsilane (0.182 g, 0.448 mmol) according to
Procedure G to give the title compound (eluant: 20:1 chlo-
roform:methanol)(0 195 g, 0.245 mmol).

[1783] MS ((+)ESL, m/z): 798 [M+H]*

[1784] Step D. [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylamino]-ethyl } -benzenesulfonyl)-piperidin-
1-y1]-(2-methyl-thiophen-3-yl)-methanone

[1785] [4-(4-{2-[2-Hydroxy-3-(4--{[tert-butyl(diphenyl)
silylJoxy }phenoxy)-propylamino]-ethyl } -phenylsulfonyl)-
piperidin-1-y1]-(3-methyl-thiophen-2-yl)-methanone (0.195
g, 0.245 mmol) was reacted according to Procedure H to
give the title compound (eluant: 20:3 chloroform-methanol)
(0.108 g, 0.193 mmol).

[1786] MS ((+)ESI, m/z): 559 [M+H]"

[1787] 'H NMR (DMSO-d,, 400 MHz) d 8.87 (s, 1H),
7.72(d, 1=8.4 Hz, 2H), 7.55 (d, J=4.8 Hz, 211, 7.51 (d, J=8.4
Hz, 2H), 6.91 (d, J=4.8 Hz, 2H), 6.71 (d, J=9.0 Hz, 211), 6.64
(d, J=9.0 Hz, 2H), 4.94 (br s,1H), 4.10 (br s,1H), 3.83-3.70
(m, 3H), 3.55 (m, 2H), 3.30 (m, 1H), 2.90 (m, 2H), 2.83 (brs,
4H), 2.70 (m, 1H), 2.60 (m, 1H), 2.10 (s, 3H), 1.86 (m, 2H)
and 1.39 (m, 2H)

[1788] Anal. caled. for C,gH4,N,OS,: C60.19 H6.13 N
5.01 found: C 59.55 H 6.45 N 4.62.

EXAMPLE 108

1-Hexyl-3-{4-[4-(4-{2-[(2S)-2-hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl}-phenylamino)-
piperidine-1-sulfonyl]-phenyl}-urea

[1789] Step A. N-Hexyl-N'-phenylurea

[1790] To a stirred solution of phenyl isocyanate (11.23 g,
94.3 mmol) in anhydrous tetrahydrofuran (170 mL) at 0° C.
was added hexylamine (9.54 g, 94.3 mmol). The reaction
was stirred at 0° C. for 1 hour. The solvent was removed in
vacuo and the crude title compound (21.2 g, 96.23 mmol)
used without further purification.

[1791] Step B. 4-{[(Hexylamino)carbonyl]
amino }benzenesulfonyl chloride

[1792] N-Hexyl-N'-phenylurea (6.0 g, 27.23 mmol) was
added with stirring over 20 minutes to chlorosulfonic acid
(17 mL) at 0° C. The reaction was heated at 60° C. for 2
hours. The mixture was cooled and poured cautiously into
ice with stirring. The aqueous phase was extracted with ethyl
acetate and washed with brine. The organic layer was dried
over anhydrous magnesium sulfate, filtered and the solvent
removed in vacuo. The residue was purified by flash chro-
matography on silica gel Merck-60 (eluant: 3:1 ethyl hex-
ane-acetate) to furnish the title compound (6.2 g, 19.45
mmol).

[1793] MS ((-)ESL m/z): 317 [M-H]"

[1794] Step C. tert-Butyl 4-({1-[(4-{[(hexylamino)carbo-
nylJamino }phenyl)sulfonyl]-4-
piperidinyl}amino)phenethylcarbamate

[1795] To a stirred solution of 2{4-(piperidin-4-ylamino)-
phenyl]-ethyl}-carbamic acid tert-butyl ester (0.8 g, 2.5
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mmol) in anhydrous dichloromethane at 0° C. was added
4-{[(hexylamino)carbonyl]amino }benzenesulfonyl chloride
(0.88 g, 2.76 mmol) and anhydrous N,N-diisopropylethy-
lamine (0.567 mL). The reaction was stirred at 0° C. for 2.5
hours, diluted with dichloromethane and washed with 1N
sodium hydroxide, brine and water. The organic layer was
dried over anhydrous magnesium sulfate, filtered and the
solvent removed in vacuo. The residue was purified by flash
chromatography on silica gel Merck-60 (eluant: 1:1 fol-
lowed by 2:1 ethyl acetate-hexane) to furnish the title
compound (0.92 g, 1.53 mmol).

[1796] MS ((+)ESI, m/z): 602 [M+H]"

[1797] Step D. N-[4-({4-[4-(2-aminoethyl)anilino]-1-
piperidinyl}sulfonyl)phenyl]-N'-hexylurea formate

[1798] tert-Butyl 4-({1-[(4-{[(hexylamino)carbonyl]
amino }phenyl)sulfonyl]-4-
piperidinyl}amino)phenethylcarbamate (0.92 g, 1.53 mmol)
was reacted according to Procedure F to obtain the title
compound (0.84 g, 1.53 mmol) which was used without
further purification.

[1799] MS ((+)ESI, m/z): 502 [M+H]"

[1800] Step E. N-{4-({4-[4-(2-{[(2S)-3-(4-{[tert-Butyl-
(diphenyl)silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-1-pirperidinyl}sulfonyl)phenyl]-N'-
hexylurea

[1801] N-[4-(4-[4-(2-Aminoethyl)anilino]-1-
piperidinyl}sulfonyl)phenyl]-N'-hexylurea formate (0.327 g
0.597 mmol) was reacted with tert-butyl-(4-oxiranyl-
methoxy-phenoxy)-diphenyl-silane (0.242 g, 0.598 mmol)
according to Procedure G to give the title compound (0.180
g, 0.199 mmol).

[1802] Step F. 1-Hexyl-3-{4-[4-(4-{2{(2S)-2-hydroxy-3-
(4-hydroxy-phenoxy)-propylamino]-ethyl }-phenylamino)-
piperidine-1-sulfonyl]-phenyl }-urea

[1803] N-[4-({4-[4-(2-{[(2S)-3-(4-{[ tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-1-piperidinyl}sulfonyl)phenyl]-N'-
hexylurea (0.18 g, 0.199 mmol) was reacted according to
Procedure H (eluant: 5:1 chloroform-methanol) to give the
title compound as the hydrochloride salt (0.1 g, 0.142
mmol).

[1804] m.p 165-168° C.
[1805] MS ((+)ESI, m/z): 668 [M+H]*

[1806] Anal. caled. for C4sH, o NsOS.HC1+2.0 H,O: C
53.77 H 6.96 N 8.96 found: C 53.82 H 7.21 N 8.86

EXAMPLE 109

1-{4-[4-(4-{2-[(2S)-3-(4-Fluoro-bhenoxy)-2-hy-
droxy-propylamino]-ethyl}-phenylamino)-piperi-
dine-1-sulfonyl]-phenyl}-3-hexyl-urca

[1807] N-[4-({4-[4-(2-Aminoethyl)anilino]-1-

piperidinyl}sulfonyl)phenyl]-N-hexylurea formate (0.20 g
0.365 mmol) was reacted with (2S)-2-[(4-fluorophenoxy)m-
ethylJoxirane (0.061 mL, 0.365 mmol) according to Proce-
dure G to give the title compound (0.078 g, 0.116 mmol).

[1808] m.p 86-88° C.
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[1809] MS ((+)ESI, m/z): 670 [M+H]"

[1810] Anal. caled. for C35H,sFNsOsS+1.0 H,O: C 61.11
H 7.33 N 10.18 found: C 61.36 H 6.89 N 9.92

EXAMPLE 110

N-[4-({4-[4-(2-{[(2S)-3-(2-allylphenoxy)-2-hydrox-
ypropylJamino }ethyl)anilino]-1-
piperidinyl }sulfonyl)phenyl]-N-hexylurea

[1811] N-[4-({4-[4-(2-Aminoethyl)anilino]-1-
piperidinyl}sulfonyl)phenyl]-N'-hexylurea formate (0.172 g
0.314 mmol) was reacted (2S)-2-[(4-fluorophenoxy)methyl]
oxirane (0.06 g, 0.315 mmol) according to Procedure G to
give the title compound (0.04 g, 0.058 mmol).

[1812] MP: 68-70° C.

[1813] Anal. caled. for C33H53NsO5S+1.75 H,O: C 63.09
H 7.87 N 9.68 found: C 63.33 H 7.42 N 9.3

EXAMPLE 111

4-[(2S)-2-Hydroxy-3-(2-{4-1-(octane-1-sulfonyl)-
piperidin-4-ylamino]-ethyl}-phenylamino)-piperi-
dine-1-carboxylic Acid Octylamide

[1814] Step A. tert-Butyl 4-({1-(octylsulfonyl)-4-piperidi-
nylJamino }phenethylcarbamate

[1815] To a stirred solution of 2{4-(piperidin-4-ylamino)-
phenyl]-ethyl}-carbamic acid tert-butyl ester (1.0 g, 3.13
mmol) in anhydrous dichloromethane at 0° C. was added
1-octanesulfonyl chloride (0.732 g, 3.43 mmol) and anhy-
drous N.N-diisopropylethylamine (0.65 mL). The reaction
was stirred at 0° C. for 2.5 hours, diluted with dichlo-
romethane and washed with 1N sodium hydroxide, brine
and water. The organic layer was dried over anhydrous
magnesium sulfate, filtered and the solvent removed in
vacuo. The residue was purified by flash chromatography on
silica gel Merck-60 (eluant: 1:1 followed by 2:1 ethyl
acetate-hexane) to furnish the title compound (1.3 g, 2.62
mmol).

[1816] Step B. N-[4-(2-aminoethyl)phenyl]-11-(octylsul-
fonyl)-4-piperidinamine

[1817] tert-Butyl 4-{[1-(octylsulfonyl)-4-piperidinyl]
amino }phenethylcarbamate (0.609 g, 1.23 mmol) was
reacted according to Procedure F to obtain the title com-
pound (1.23 mmol) which was used without further purifi-
cation.

[1818] Step C. (2S)-1-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-3-[(4-{[ 1-(octylsulfonyl)-4-piperidinyl]
amino }phenethyl)amino]-2-propanol

[1819] N-[4-(2-aminoethyl)phenyl]-1-(octylsulfonyl)-4-
piperidinamine (0.547 g, 1.23 mmol) was reacted with
tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-silane
(0.375 g, 0.93 mmol) according to Procedure G to give the
title compound (0.196 g, 0.245 mmol).

[1820] Step D. 4-[(2S)-2-Hydroxy-3-(2-{4-{1-(octane-1-
sulfonyl)-piperidin-4-ylamino]-ethyl } -phenylamino)-pip-
eridine-1-carboxylic acid octylamide

[1821] (2S)-1-(4-{[tert-Butyl(diphenyl)silyl]

oxy }phenoxy)-3-[(4-{[ 1-(octylsulfonyl)-4-piperidinyl]
amino }phenethyl)amino]-2-propanol (0.196 g, 0.245 mmol)
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was reacted according to Procedure H (eluant: 5:1 chloro-
form-methanol) to give the title compound (0.02 g, 0.035
mmol).

[1822] m.p. 64-68° C.

[1823] Anal. caled. for C30H,,N;05S+1.25 H,0: C 61.67
H 8.54 N 7.19 found: C 61.61 H 8.14 N 6.96

EXAMPLE 112

4-[(2S)-2-Hydroxy-3-(2-{4-[1-(toluene-4-sulfonyl)-
piperidin-4-ylamino]-phenyl}-ethylamino)-pro-
poxy]-phenol

[1824] Step A. tert-Butyl 4-({1-[(4-methylphenyl)sulfo-
nyl]-4-piperidinyl}amino)phenethylcarbamate
[1825] To a stirred solution of 2-[4-(piperidin-4-ylamino)-
phenyl]-ethyl}-carbamic acid tert-butyl ester (1.03 g, 3.22
mmol) in anhydrous dichloromethane at 0° C. was added
4-methyl-benzenesulfonic acid annhydride (1.05 g, 3.22
mmol) and anhydrous N,N-diisopropylethylamine (0.475
mL). The reaction was stirred at 0° C. for 2.5 hours, diluted
with dichloromethane and washed with 1N sodium hydrox-
ide, brine and water. The organic layer was dried over
anhydrous magnesium sulfate, filtered and the solvent
removed in vacuo. The residue was purified by flash chro-
matography on silica gel Merck-60 (eluant: 1:1 followed by
2:1 ethyl acetate-hexane) to furnish the title compound (0.9
g, 1.9 mmol).
[1826] Step B. N{4-(2-Aminoethyl)phenyl]-1-[(4-meth-
ylphenylsulfonyl]-4-piperidinamine
[1827] tert-Butyl 4-({1-[(4-methylphenyl)sulfonyl]-4-
piperidinyl}amino)phenethylcarbamate  (0.307 g, 0.65
mmol) was reacted according to Procedure F to obtain the
title compound (0.65 mmol) which was used without further
purification.
[1828] Step C. (2S)-1-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-3-{[4-({1-{(4-methylphenyl)sulfonyl]-4-
piperidinyl}amino)phenethyl Jamino }-2-propanol
[1829] N-[4-(2-Aminoethyl)phenyl]-1-[(4-methylphenyl)
sulfonyl]-4-piperidinamine (0.275 g, 0.65 mmol) was
reacted with  tert-butyl-(4-oxiranylmethoxy-phenoxy)-
diphenyl-silane (0.251 g, 0.62 mmol) according to Proce-
dure G to give the title compound (0.130 g, 0.167 mmol).
[1830] Step D. 4{(2S)-2-Hydroxy-3-(2-{4-r1-(toluene-4-
sulfonyl)-piperidin-4-ylamino]-phenyl } -ethylamino)-pro-
poxy]-phenol
[1831] (2S)-1-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-3-{[4-({1-{(4-methylphenyl)sulfonyl]-4-
piperidinyl}amino)phenethylJamino }-2-propanol (0.130 g,
0.167 mmol) was reacted according to Procedure H (eluant:
5:1 chloroform-methanol) to give the title compound (0.035
g, 0.064 mmol).
[1832] m.p 89-92° C.
[1833] Anal. caled. for C,gH4,N,O.S.HC1+0.33 H,O: C
59.84 H 6.69 N 7.22 found: C 59.76 H 6.68 N 7.08

EXAMPLE 113
4-[(2S)-2-Hydroxy-3-(2-{4--(1-methyl-1H-imida-
zole-4-sulfonyl)-piperidin-4-ylamino ]-phenyl}-ethy-
lamino)-propoxy]-phenol
[1834] Step A. tert-Butyl 4-({1-[(1-methyl-1H-imidazol-

4-y1)sulfonyl]-4-piperidin } -amino)phenethylcarbamate
[1835] To a stirred solution of 2-[4-(piperidin-4-ylamino)-
phenyl]-ethyl}-carbamic acid tert-butyl ester (1.3 g, 4.1
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mmol) in anhydrous dichloromethane was 1-methyl-1H-
imidazole-4-sulfonyl chloride (0.77 g, 4.27 mmol) and
anhydrous N,N-diisopropylethylamine (1.1 mL). The reac-
tion was stirred at ambient temperature for 4 days, diluted
with dichloromethane and washed with brine and water. The
organic layer was dried over anhydrous magnesium sulfate,
filtered and the solvent removed in vacuo. The residue was
purified by flash chromatography on silica gel Merck-60
(eluant: 20:1 chloroform-methanol) to furnish the title com-
pound (1.47 g, 3.17 mmol).

[1836] MS ((+)ESI, m/z): 464 [M+H]*

[1837] Step B. tert-Butyl 4-({1-[(1-methyl-1H-imidazol-
4-yhsulfonyl]-4-piperidinyl }-amino)phenethylcarbamate

[1838] tert-Butyl 4-({1-{(1-methyl-1H-imidazol-4-yl)sul-
fonyl]-4-piperidinyl}amino)phenethylcarbamate  (0.40 g,
0.86 mmol) was reacted according to Procedure F to obtain
the title compound (0.35 g, 0.86 mmol) which was used
without further purification.

[1839] Step C. (2S)-1-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-3-{[4-({1-[(1-methyl-1H-imidazol-4-yl)sul-
fonyl]-4-piperidinyl}amino)phenethyl]amino }-2-propanol

[1840] tert-Butyl 4-({1-{(1-methyl-1H-imidazol-4-yl)sul-
fonyl]-4-piperidinyl}amino)-phenethylcarbamate (0.353 g
0.86 mmol) was reacted with tert-butyl-(4-oxiranyl-
methoxy-phenoxy)-diphenyl-silane (0.35 g, 0.87 mmol)
according to Procedure G to give the title compound (0.15
g, 0.195 mmol).

[1841] Step D. 4-[(2S)-2-Hydroxy-3-(2-{4-r1-(1-methyl-
1H-imidazole-4-sulfonyl)-  piperidin-4-ylamino]-phenyl}-
ethylamino)-propoxy]-phenol

[1842] (2S)-1-(4-{[tert-Butyl(diphenyl)silyl]

oxy }phenoxy)-3-{[4-({1-{(1-methyl-1H-imidazol-4-yl)sul-
fonyl]-4-piperidinyl}amino)phenethyl]amino }-2-propanol
(0.14 g, 0.182 mmol) was reacted according to Procedure H
(eluant: 5:1 chloroform-methanol containing 1% ammonium
hydroxide) to give the title compound (0.09 g, 0.17 mmol).

[1843]
[1844] MS ((+)ESI, m/z): 530 [M+H]"

[1845] Anal. caled. for C, H;N;0.S+0.7 H,0+0.1
CHCl,: C54.64H6.40N 12.11 found: C54.4H6.2N 11.71

m.p 93-95° C.

EXAMPLE 114

N-{4-[4-(4-{2{(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl}-phenylamino)-piperi-
dine-1-sulfonyl]-phenyl}-acetamide

[1846] Step A. tert-Butyl 4-[(1-{[4-(acetlamino)phenyl]
sulfonyl }-4-piperidinyl)-amino Jphenethylcarbamate

[1847] To a stirred solution of 2{4-(piperidin-4-ylamino)-
phenyl]-ethyl}-carbamic acid tert-butyl ester (1.56 g, 4.88
mmol) in anhydrous dichloromethane at 0° C. was added
4-(acetylamino)-benzenesulfonyl chloride (1.25 g, 5.37
mmol) and anhydrous N,N-diisopropylethylamine (1.02
mL). The reaction was stirred at 0° C. for 2.5 hours, diluted
with dichloromethane and washed with 1N sodium hydrox-
ide, brine and water. The organic layer was dried over
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anhydrous magnesium sulfate, filtered and the solvent
removed in vacuo. The residue was purified by flash chro-
matography on silica gel Merck-60 (eluant: 1:1 followed by
2:1 ethyl acetate-hexane) to furnish the title compound (1.24
g, 2.32 mmol).

[1848] MS ((+)ESI, m/z): 517 [M+H]*

[1849] Step B. N-{4-({4-[4-(2-Aminocthyl)anilino]-1-
piperidinyl}sulfonyl)phenyl]acetamide

[1850] tert-Butyl  4-(1-{[4-(acetylamino)phenyl]sulfo-
nyl}-4-piperidinyl)amino Jphenethyl carbamate (0.557 g,
1.08 mmol) was reacted according to Procedure F to obtain
the title compound (1.08 mmol) which was used without
further purification.

[1851] Step C. N-{4-({4-[4-(2-{[(2S)-3-(4-{[tert-Butyl-
(diphenyl)silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-1-piperidinyl}sulfonyl)phenyl]aceta-
mide

[1852] N-[4-({4-[4-(2-Aminoethyl)anilino]-1-
piperidinyl}sulfonyl)phenyl]acetamide  (0.500 g, 1.08
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.4 g, 0.973 mmol) according to
Procedure G to give the title compound (0.185 g, 0.225
mmol).

[1853] Step D. N-{4{4-(4-{2-[(2S)-2-Hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-  ethyl}-phenylamino)-pip-
eridine-1-sulfonyl]-phenyl}-acetamide

[1854] N-[4-({4-[4-(2-{[(2S)-3-(4-{[ tert-Butyl(diphenyl)
silyl]oxy }phenoxy)-2-hydroxypropyl]

amino }ethyl)anilino]-1-piperidinyl}sulfonyl)phenyl] (0.185
g, 0.225 mmol) was reacted according to Procedure H
(eluant: 5:1 chloroform-methanol) to give the title com-
pound (0.115 g, 0.19mmol).

[1855] m.p 98-104° C.

[1856] Anal. caled. for C5,H;N,0S.HCI+0.7 CHCl;: C
52.47 H 5.69 N 7.97 found: C 52.05 H5.55 N 7.7

EXAMPLE 115

N-(5-{[4-(4-{2{((2R)-2-hydroxy-2-{4-hydroxy-3-
[(methylsulfonyl)amino Jphenyl}-ethyl)amino]
ethyl}anilino)piperidin-1-yl]sulfonyl}-4-methyl-1,3-
thiazol-2-yl)acetamide

[1857] Step A. N-[5-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl-
sulfonyl)-4-methyl-1,3-thiazol-2-yl]Jacetamide

[1858] To a solution of 1,4-dioxa-8-asaspiro[4.5]de-
cane(1.98 g., 13.83 mmol) and triethylamine (1.40 g, 13.83
mmol) in dichloromethane at 0° C. was added 2-acetamido-
4-methyl-5-thiazolesulfonyl chloride (3.52 g., 13.83 mmol)
and this mixture was stirred overnight. The reaction mixture
was washed with water, dried over anhydrous sodium sul-
fate, filtered and evaporated to dryness in vacuo. The title
compound (2.38 g., 6.58 mmol) was obtained pure by
crystallization from a mixture of solvents comprising
acetone, acetonitrile and diethyl ether.

[1859] Step B. N-{4-methyl-5-[(4-0xo0-1-piperidinyl)sul-
fonyl]-1,3-thiazol-2-yl }acetamide

[1860] N-[5-(1,4-dioxa-8-azaspiro[4.5]dec-8-ylsulfonyl)-
4-methyl-1,3-thiazol-2-ylJacetamide (1.83 g, 5.07 mmol)
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was dissolved in formic acid and heated at 60° C. for 2.0
hours. The solvent was removed in vacuo and the oily
residue treated with water (100 mL). The pH was adjusted
to neutral with an aqueous sodium hydrogen carbonate
solution. The solid was filtered, washed well with water and
the solvent removed in vacuo to yield the title compound
(1.44 g, 5.05 mmol).

[1861] Step C. N-[5-({4-[4-(2,2-dimethoxyethyl)anilino]-
1-piperidinyl}sulfonyl)-4-methyl-1,3-thiazol-2-yl]aceta-
mide

[1862] N-{4-methyl-5-[(4-ox0-1-piperidinyl)sulfonyl]-1,
3-thiazol-2-yl}acetamide (1.44 g, 5.04 mmol) and 4-(2,2-
dimethoxyethyl)aniline (0.91 g, 5.04 mmol) were dissolved
in dichloroethane. Anhydrous sodium sulfate (7.17 g) was
added followed by acetic acid (1.52 mL). Stirring was
continued for 1 hour. Sodium triacetoxyborohydride (3.21 g,
15.14 mmol) was added and stirring continued overnight.
The mixture was filtered, diluted with dichloromethane, and
washed with 1 N sodium hydroxide, water and brine. The
organic phase was dried over anhydrous magnesium sulfate.
The solution was filtered and the solvent evaporated to
dryness in vacuo. The residue was purified by flash chro-
matography on silica gel Merck-60 (eluant: 20:1 chloro-
form-methanol). The solvent was removed in vacuo to
furnish the title compound.

[1863] MS ((+)ESI, m/z): 481 [M+H]"

[1864] Step D. N-(5-{[4-(4-{2-[((2R)-2-hydroxy-2-{4-hy-
droxy-3-[(methylsulfonyl)amino J-phenyl}ethyl)amino]
ethyl}anilino)piperidin-1-yl]sulfonyl}-4-methyl-1,3-thia-
zol-2-yl)acetamide

[1865] N-[5-({4-[4-(2,2-dimethoxyethyl)anilino]-1-
piperidinyl}sulfonyl)-4-methyl-1,3-thiazol-2-yl]acetamide
(0.46 g, 0.953 mmol) was added to a pre-prepared mixture
of sodium iodide (0.357 g, 2.38 mmol) and trichloro(meth-
yDsilane (0.224 mL, 1.91 mmol) in anhydrous acetonitrile.
The reaction was stirred at ambient temperature for 10
minutes. Dichloromethane was added and the reaction
washed with 10% sodium thiosulfate solution, water and
brine. The organic layer was dried over anhydrous magne-
sium sulfate, filtered and the solvent partially removed in
vacuo. The aldehyde solution was used directly and treated
with methanol, acetic acid (0.146 mL, 2.43 mmol), N-{5-
[(1R)-2-amino-1-hydroxyethyl]-2-

hydroxyphenyl} methanesulfonamide (0.235 g, 0.953 mmol)
followed by sodium cyanoborohydride (0.06 g, 0.953
mmol). The reaction was stirred at ambient temperature for
24 hours. The reaction was taken to dryness in vacuo,
adsorbed onto silica and purified by flash chromatography
on silica gel Merck-60 (eluant: 5:1 chloroform-methanol
containing 1% ammonium hydroxide) to yield the title
compound (0.045 g, 0.067 mmol).

[1866] MS ((+)ESI, m/z): 666 [M+H]*
EXAMPLE 116

N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-[2-(4-{1-[4-(3-
octyl-ureido)-benzenesulfonyl]-piperidin-4-
ylamino }-phenyl)-ethylamino]-ethyl}- phenyl)-
methanesulfonamide

[1867] Step A. N-Octyl-N'-phenylurea

[1868] To a stirred solution of phenyl isocyanate (21.0 g,
176 mmol) in anhydrous tetrahydrofuran (200 mL) at 0° C.
was added octylamine (22.79 g, 176 mmol). The reaction
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was stirred at ambient temperature for 2 hour. The solvent
was removed in vacuo and the crude title compound tritu-
rated with hexane to obtain the title compound (21.2 g, 96.23
mmol) which was used without further purification.

[1869] Step B.
amino}benzenesulfonyl chloride

4-{[(Octylamino)carbonyl]

[1870] N-Octyl-N'-phenylurea (5.0 g, 20.13 mmol) was
added with stirring over 5 minutes to chlorosulfonic acid (18
mL) at ambient temperature. The reaction stirred at this
temperature for 1 hour. The mixture was cooled and poured
cautiously into ice with stirring. The aqueous phase was
extracted with ethyl acetate and washed with brine. The
organic layer was dried over anhydrous magnesium sulfate,
filtered and the solvent removed in vacuo. The residue was
triturated with hexane to furnish the title compound (6.0 g,
17.3 mmol).

[1871] MS (EI m/z): 346 [M]*

[1872] Step C. N-{4-({4{4-(2,2-Dimethoxyethyl)anilino]-
1-piperidinyl}sulfonyl)phenyl]-N'-octylurea

[1873] To a stirred solution of N-[4-(2,2-dimethoxyeth-
yl)phenyl]-4-piperidinamine (0.52 g, 1.97 mmol) in anhy-
drous dichloromethane at 0° C. was added 4-{[(octylami-
no)carbonyl]-amino }benzenesulfonyl chloride (0.684 g,
1.97 mmol) and anhydrous N,N-diisopropylethylamine
(0.422 mL). The reaction was stirred at ambient temperature
for 16 hours, diluted with dichloromethane and washed with
1N sodium hydroxide, brine and water. The organic layer
was dried over anhydrous magnesium sulfate, filtered and
the solvent removed in vacuo. The residue was purified by
flash chromatography on silica gel Merck-60 (eluant: 50:1
chloroform-ethanol) to furnish the title compound (0.90 g,
1.57 mmol).

[1874] MS ((+)APCI, m/z): 575 [M+H]*

[1875] Step D. N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-r2-
(4-{1-[4-(3-octyl-ureido)-benzenesulfonyl]-piperidin-4-
ylamino}-phenyl)-ethylamino]-ethyl}-  phenyl)-methane-
sulfonamide

[1876] N-[4-({4-[4-(2,2-Dimethoxyethyl)anilino]-1-
piperidinyl}sulfonyl)phenyl]-N-octylurea (0.53 g, 0.92
mmol) was added to a pre-prepared mixture of sodium
iodide (0.346 g, 2.31 mmol) and trichloro(methyl)silane
(0.217 mL, 1.85 mmol) in anhydrous acetonitrile (27 mL).
The reaction was stirred at ambient temperature for 10
minutes. Dichloromethane was added and the reaction
washed with 10% sodium thiosulfate solution, water and
brine. The organic layer was dried with anhydrous magne-
sium sulfate, filtered and the solvent partially removed in
vacuo. The aldehyde solution was used directly and treated
with methanol, acetic acid (0.066 mL, 1.1 mmol), N-{5-
[(1R)-2-amino-1-hydroxyethyl]-2-
hydroxyphenyl}methanesulfonamide (0.227 g, 0.92 mmol)
followed by sodium cyanoborohydride (0.063 g, 0.92
mmol). The reaction was stirred at ambient temperature
overnight. The reaction was taken to dryness in vacuo,
adsorbed onto silica and purified by flash chromatography
on silica gel Merck-60 (eluant: 5:1 chloroform-methanol
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containing 1% ammonium hydroxide) to yield the title
compound (0.097 g, 0.128 mmol).

[1877] m.p 134-136° C.
[1878] MS ((+)APCI, m/z): 759 [M+H]*

[1879] Anal. caled. for C; H,N,O.S,HCI+0.5 H,0: C
5524 H 7.02 N 10.45 found: C 55.29 H 7.15 N 10.39

EXAMPLE 117

4-[(2S)-2-Hydroxy-3-(2-{4-[ 11-(4-phenyl-thiazol-2-
yl)-piperidin-4-ylamino]-phenyl}-ethylamino)-pro-
poxy]-phenol

[1880] Step A. N-(1,4-Dioxa-8-azaspiro[4.5]dec-8-ylcar-
bothioyl)benzamide

[1881] 1,4-Dioxa-8-azaspiro[4.5]decane (17.55 g, 122.56
mmol) was’dissolved in acetone (200 mL). To this stirred
solution was added, initially at 000C, benzoyl isothiocyan-
ate (16.5 mL, 122.8 mmol). The reaction was allowed to
warm to ambient temperature and stirred overnight. The
resulting precipitate was filtered and washed with hexane.
The filtrate was evaporated partially in vacuo and the solid
removed and washed with warm acetone. The solids were
combined to yield the title compound (15.5 g, 50.59 mmol).

[1882] MS ((+)ESI, m/z): 307 [M+HT*, 613 [2M+H]*

[1883] Step B.
bothioamide

[1884] N-(1,4-Dioxa-8-azaspiro[4.5]dec-8-ylcarbothioyl)
benzamide (14.54 g, 47.47 mmol) was heated at reflux for 24
hours in methanol (160 mL) and water (60 mL) containing
potassium carbonate (13.1 g). The volume was reduced by
half in vacuo and extracted with ethyl acetate after a dilution
with saturated potassium carbonate. Several extractions with
ethyl acetate were combined dried over anhydrous magne-
sium sulfate, filtered and the solvent removed in vacuo to
furnish the title compound (8.5 g, 42.02 mmol).

[1885] MS ((+)ESL, m/z): 203 [M+H]*

[1886] Step C. 1-(4-Phenyl-1,3-thiazol-2-y1)-4-piperidi-
none

[1887] 1,4-Dioxa-8-azaspiro[4.5]decane-8-carbothioam-
ide (4.6 g, 22.74 mmol) and 2-bromo-1-phenyl-1-ethanone
(4.3 g, 21.60 mmol) were dissolved in anhydrous N,N-
dimethylformamide (20 mL) and heated at 70° C. for 2 days.
The solvent was removed in vacuo and the residue purified
by passage through a pad of silica gel eluting with chloro-
form. The solvent was removed in vacuo and the residue
dissolved in tetrahydrofuran (5 mL). 2N hydrochloric acid
(25 mL) was added and the reaction heated at 70° C. for 2
hours. The solution was cooled and extracted with ethyl
acetate which was washed with saturated sodium hydrogen-
carbonate solution and brine. The solvent was removed in
vacuo to yield the title compound (2.14 g, 8.28 mmol).

[1888] MS ((+)ESI, m/z): 259 [M+H]*
[1889] Step D. tert-Butyl 4-{[-(4-phenyl-1,3-thiazol-2-
yl)-4-piperidinylJamino }phenethylcarbamate formate

[1890] tert-Butyl 4-aminophenethylcarbamate (1.92 g,
8.13 mmol) and 1-(4-phenyl-1,3-thiazol-2-yl)-4-piperidi-
none (2.1 g, 8.13 mmol) were dissolved in dichloroethane.

1,4-Dioxa-8-azaspiro[4.5]decane-8-car-
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Anhydrous sodium sulfate (11.5 g) was added followed by
acetic acid (2.3 mL). Stirring was continued for 45 minutes.
Sodium triacetoxyborohydride (2.6 g, 12.27 mmol) was
added and stirring continued overnight. The mixture was
filtered, diluted with dichloromethane, and washed with
40% sodium hydroxide, water and brine. The organic layer
was dried over anhydrous magnesium sulfate. The solution
was filtered and the solvent evaporated to dryness in vacuo.
The residue was purified by flash chromatography on silica
gel Merck-60 (eluant: 3:1 hexane-ethyl acetate) to furnish
the title compound (2.24 g, 4.68 mmol).

[1891] MS ((+)ESI, m/z): 479 [M+H]"

[1892] Step E. (2S)-1-(4-{[tert-Butyl(diphenyl)silyl]
oxy }phenoxy)-3-[(4-{[1-(4-phenyl-1,3-thiazol-2-y1)-4-pip-
eridinyl]amino }phenethyl)amino]-2-propanol

[1893] tert-Butyl 4-{[1-(4-phenyl-1,3-thiazol-2-yl)-4-pip-
eridinyl]amino }phenethylcarbamate formate (0.40 g 1.04
mmol) was reacted with tert-butyl-(4-oxiranylmethoxy-phe-
noxy)-diphenyl-silane (0.42 g, 1.04 mmol) according to
Procedure G to give the title compound (0.25 g, 0.319
mmol).

[1894] Step F. 4-[(2S)-2-Hydroxy-3-(2-{4-[1-(4-phenyl-
thiazol-2-yl)-piperidin-4-ylamino ]-phenyl } -ethylamino)-
propoxy J-phenol

[1895] (2S)-1-(4-{[tert-Butyl(diphenyl)silyl]

oxy }phenoxy)-3-[(4-{[1-(4-phenyl-1,3-thiazol-2-y1)-4-pip-
eridinyl]amino }phenethyl)amino]-2-propanol (0.25 g, 0.319
mmol) was reacted following general Procedure H (eluant:
5:1 chloroform-methanol) to give the title compound as the
hydrochloride salt (0.12 g, 0.22 mmol).

[1896]
[1897] MS ((+)ESI, m/z): 545 [M+H]"

[1898] Anal. caled. for C;;H;N,0,S+1.0 H,O: C 66.17
H 6.81 N 9.96 found: C 66.03 H 6.56 N 9.64

m.p 80-82° C.

EXAMPLE 118

(R)-N-{2-Hydroxy-5-[ 1-hydroxy-2-(2-{4-[ 1-(4-phe-
nyl-thiazol-2-yl)-piperidin-4-ylamino ]-phenyl}-ethy-
lamino)-ethyl]-phenyl}-methanesulfonamide

[1899] Step A. N-{4-(2,2-Dimethoxyethyl)phenyl]-1-(4-
phenyl-1,3-thiazol-2-yl)-4-piperidinamine

[1900] 4-(2,2-Dimethoxyethyl)aniline (0.280 g, 1.55
mmol) and 1-(4-phenyl-1,3-thiazol-2-yl)-4-piperidinone
(0.40 g, 1.55 mmol) were dissolved in dichloromethane.
Anhydrous sodium sulfate (2.2 g) was added followed by
acetic acid (0.46 mL, 7.7 mmol). Stirring was continued for
45 minutes. Sodium triacetoxyborohydride (0.361 g, 1.70
mmol) was added and stirring continued overnight. The
mixture was filtered, diluted with dichloromethane, and -
washed with 1N sodium hydroxide, water and brine. The
organic layer was dried over anhydrous magnesium sulfate.
The solution was filtered and the solvent evaporated to
dryness in vacuo. The residue was crystallized fro ethyl
acetate/hexane to furnish the title compound (0.42 g, 0.99
mmol).

[1901] MS ((+)APCI, m/z): 424 [M+H]*
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[1902] Step B. (R)-N-{2-Hydroxy-5-[1-hydroxy-2-(2-{4-
[1-(4-phenyl-thiazol-2-y])-  piperidin-4-ylamino]-phenyl} -
ethylamino)-ethyl]-phenyl}-methanesulfonamide

[1903] N-[4-(2,2-Dimethoxyethyl)phenyl]-1-(4-phenyl-1,
3-thiazol-2-yl)-4-piperidinamine (0.415 g, 30 0.98 mmol)
was added to a pre-prepared mixture of sodium iodide
(0.367 g, 2.45 mmol) and trichloro(methyl)silane (0.229
mL, 1.95 mmol) in anhydrous acetonitrile (70 mL). The
reaction was stirred at ambient temperature for 10 minutes.
Dichloromethane was added and the reaction washed with
10% sodium thiosulfate solution, water and brine. The
organic layer was dried with anhydrous magnesium sulfate,
filtered and the solvent partially removed in vacuo. The
aldehyde solution was used directly and treated with metha-
nol, acetic acid (0.088 mL, 1.47 mmol), N-{5-[(1R)-2-
amino-1-hydroxyethyl]-2-

hydroxyphenyl} methanesulfonamide (0.241 g, 0.98 mmol)
followed by sodium cyanoborohydride (0.067 g, 0.97
mmol). The reaction was stirred at ambient temperature
overnight. The reaction was taken to dryness in vacuo,
adsorbed onto silica and purified by flash chromatography
on silica gel Merck-60 (eluant: 5:1 chloroform-methanol
containing 1% ammonium hydroxide) to yield the title
compound (0.092 mmol, 0.151 mmol).

[1904] m.p 142-145° C.
[1905] MS ((+)APCL m/z): 608 [M+H]*

[1906] Anal. caled. for C;;H5,N;0,S,.HCI+2.5 H,0: C
54.02 H 6.29 N 10.16 found: C 54.03 H 6.03 N 9.98

EXAMPLE 119

N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-[2-(4-{1-[4-
(piperidine-1-sulfonyl)-phenyl]-piperidin-4-
ylamino{-phenyl)-ethylamino]-ethyl}-phenyl)-meth-
anesulfonamide

[1907] Step A. 1-[(4-FluorophenyDsulfonyl]piperidine

[1908] Piperidine (5.64 g, 66.24 mmol) was stirred at 0° C.
in anhydrous tetrahydrofuran. 4-fluorobenzenesulfonyl
chloride (11.72 g, 60.22 mmol) and anhydrous N,N-diiso-
propylethylamine (13.64 mL, 78.30 mmol) were added. The
reaction was stirred at this temperature for 2 hours. The
solvent was removed in vacuo and the residue partitioned
between water and ethyl acetate. The organic layer was
separated washed with 1 N hydrochloric acid and brine,
dried over anhydrous magnesium sulfate and filtered. The
solvent was removed in vacuo and the residue crystallized
from ethyl acetate/hexane. The title compound was used
without further purification.

[1909] MS ((+)APCI, m/z): 244 [M+H]*

[1910] Step B. 8-[4-(1-Piperidinylsulfonyl)phenyl-1,4-di-
oxa-8-azaspiro[4.5]decane

[1911] 1-[(4-Fluorophenyl)sulfonyl]piperidine (5.17 g,
21.28 mmol) and 1,4-dioxa-8-azaspiro[4.5]decane (3.05 g,
21.28 mmol) were dissolved in anhydrous N,N-dimethyl-
formamide (3 mL). Potassium carbonate (3.53 g, 25.54
mmol) was added and the reaction heated at 100° C. for 16
hours. The solvent was removed in vacuo and the residue
dissolved in chloroform and washed with water and brine.
The organic layer was dried over anhydrous magnesium
sulfate, filtered and the solvent removed in vacuo. The

Mar. 7, 2002

residue was twice crystallized from ethanol to provide the
title compound (4.1 g, 11.19 mmol).

[1912] Step C 1-{4-(1-Piperidinylsulfonyl)phenyl]-4-pip-
eridinone

[1913] 8{4-(1-Piperidinylsulfonyl)phenyl]-1,4-dioxa-8-
azaspiro[4.5]decane (1.0 g, 2.73 mmol) was dissolved in
formic acid and heated at 60° C. for 1 hour. The solvent was
removed in vacuo and the residue crystallized from ethanol
to give the title compound (0.70 g, 2.17 mmol).

[1914] MS ((+)ESI, m/z): 323 [M+H]"

[1915] Step D. N-[4-(2,2-Dimethoxyethyl)phenyl]-1-4-(1-
piperidinylsulfonyl)phenyl]-4-piperidinamine

[1916] 4-(2,2-Dimethoxyethyl)aniline (0.387 g, 2.14
mmol) and 1-[4-(1-piperidinylsulfonyl) phenyl]-4-piperidi-
none (0.69 g, 2.14 mmol) were dissolved in dichlo-
romethane. Anhydrous sodium sulfate (3.0 g) was added
followed by acetic acid (0.63 mL, 10.66 mmol). Stirring was
continued for 45 minutes. Sodium triacetoxyborohydride
(0.50 g, 2.36 mmol) was added and stirring continued
overnight. The mixture was filtered, diluted with dichlo-
romethane, and washed with 1N sodium hydroxide, water
and brine. The organic layer was dried over anhydrous
magnesium sulfate. The solution was filtered and the solvent
evaporated to dryness in vacuo. The residue was purified by
flash chromatography on silica gel Merck-60 (eluant: 50:1
chloroform-methanol) and crystallized from ethyl acetate/
hexane to yield the title compound (0.47 g, 0.964 mmol).

[1917] MS ((+)APCL m/z): 488 [M+H]*

[1918] Step E. N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-[2-(4-
{1-[4-(piperidine-1-sulfonyl)-phenyl]-piperidin-4-

ylamino }-phenyl)-ethylamino]-ethyl}-phenyl)-methane-
sulfonamide

[1919] N-[4-(2,2-Dimethoxyethyl)phenyl]-1-[4-(1-pip-
eridinylsulfonyl)phenyl]-4-piperidinamine (0.395 g, 0.81
mmol) was added to a pre-prepared mixture of sodium
iodide (0.303 g, 2.02 mmol) and trichloro(methyl)silane
(0.191 mL, 1.62 mmol) in anhydrous acetonitrile. The
reaction was stirred at ambient temperature for 3 minutes.
Dichloromethane was added and the reaction washed with
10% sodium thiosulfate solution, water and brine. The
organic layer was dried with anhydrous magnesium sulfate,
filtered and the solvent partially removed in vacuo. The
aldehyde solution was used directly and treated with metha-
nol, acetic acid (0.06 mL, 1.01 mmol), N-{5-(1R)-2-amino-
1-hydroxyethyl]-2-hydroxyphenyl} methanesulfonamide
(0.20 g, 0.812 mmol) followed by sodium cyanoborohydride
(0.056 g, 0.81 mmol). The reaction was stirred at ambient
temperature for 4 hours. The reaction was taken to dryness
in vacuo, adsorbed onto silica and purified by flash chro-
matography on silica gel Merck-60 (eluant: 10:1 chloro-
form-containing 1% ammonium hydroxide) to yield the title
compound (0.130 mmol, 0.19 mmol).

[1920] m.p 118-120° C.
[1921] MS ((+)APCI, m/z): 672 [M+H]*

[1922] Anal. caled. for C53H,sNsO0S,+2.0 H,O: C 55.99
H 6.98 N 9.89 found: C 55.73 H 6.81 N 9.59
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EXAMPLE 120

4-[4-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-meth-
anesulfonylamino-phenyl)-ethylamino]-ethyl}-phe-
nylamino)-piperidin-1-yl]-benzoic Acid Ethyl Ester

[1923] Step A. Ethyl 4-(1,4-dioxa-8-azaspiro[4.5]dec-8-
yl)benzoate

[1924] Ethyl 4-fluorobenzoate (7.80 g, 46.38 mmol) and
1,4-dioxa-8-azaspiro[4.5]decane (7.30 g, 46.43 mmol) were
dissolved in anhydrous N,N-dimethylformamide. Potassium
carbonate (7.7 g, 55.71 mmol) was added and the reaction
heated at 100° C. overnight followed by a further 24 hours
at 120° C. The solvent was removed in vacuo and water
added. The resulting solid was removed and washed with
water and hexane. The dried residue was crystallized from
methanol to yield the title compound (4.0 g, 13.73 mmol).

[1925] MS (EI, m/z): 291 [M]*
[1926] Step B. Ethyl 4-(4-oxo-1-piperidinyl)benzoate

[1927] Ethyl 4-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)ben-
zoate (1.56 g, 5.4 mmol) was dissolved in formic acid (15
mL) and heated at 67° C. for 1 hour. The solvent was
removed in vacuo and the residue dissolved in chloroform,
washed with water, saturated sodium hydrogen carbonate
solution, brine, dried over anhydrous magnesium sulfate and
filtered. The solvent was removed in vacuo to generate the
title comound (1.15 g, 4.65 mmol) which was used without
further purification.

[1928] MS ((+)APCI, m/z): 248 [M+H]*

[1929] Step C. Ethyl 4-{4-[4-(dimethoxymethyl)anilino]-
1-piperidinyl}benzoate

[1930] 4-(2,2-Dimethoxyethyl)aniline (0.842 g, 4.65
mmol) and ethyl 4-(4-oxo-1-piperidinyl)benzoate (1.15 g,
4.65 mmol) were dissolved in dichloromethane. Anhydrous
sodium sulfate (6.6 g) was added followed by acetic acid
(1.1 mL, 18.32 mmol). Stirring was continued for 45 min-
utes. Sodium triacetoxyborohydride (1.1 g, 5.19 mmol) was
added and stirring continued overnight. The mixture was
filtered, diluted with dichloromethane, and washed with 1N
sodium hydroxide, water and brine. The organic layer was
dried over anhydrous magnesium sulfate. The solution was
filtered and the solvent evaporated to dryness in vacuo. The
residue was purified by flash chromatography on silica gel
Merck-60 (eluant: 50:1 chloroform-methanol) and crystal-
lized from ethyl acetate/hexane to yield the title compound
(0.63 g, 1.53 mmol).

[1931] MS ((+)APCI, m/z): 413 [M+H]*

[1932] Step D. 4{4-(4-{2-[(2R)-2-Hydroxy-2-(4-hy-
droxy-3-methanesulfonylamino-phenyl)-ethylamino]-
ethyl}-phenylamino)-piperidin-1-yl]-benzoic  acid  ethyl
ester

[1933] Ethyl 4-{4-[4-(dimethoxymethyl)anilino]-1-
piperidinyl}benzoate (0.63 g, 01.53 mmol) was added to a
pre-prepared mixture of sodium iodide (0.572 g, 3.82 mmol)
and trichloro(methyl)silane (0.36 mL, 3.07 mmol) in anhy-
drous acetonitrile. The reaction was stirred at ambient tem-
perature for 3 minutes. Dichloromethane was added and the
reaction washed with 10% sodium thiosulfate solution,
water and brine. The organic layer was dried with anhydrous
magnesium sulfate, filtered and the solvent partially
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removed in vacuo. The aldehyde solution was used directly
and treated with methanol, tetrahydrofuran, acetic acid
(0.091 mL, 1.53 mmol), N-{5-[(1R)-2-amino-1-hydroxy-
ethyl]-2-hydroxyphenyl} methanesulfonamide  (0.377 g,
0.1.53 mmol) followed by sodium cyanoborohydride (0.105
g,1.53 mmol). The reaction was stirred at ambient tempera-
ture overnight. The reaction was taken to dryness in vacuo,
adsorbed onto silica and purified by flash chromatography
on silica gel Merck-60 (eluant: 5:1 chloroform-methanol
containing 1% ammonium hydroxide). The hydrochoride
salt of the title compound was generated from anhydrous
etheral hydrochloric acid in ethyl acetate (0.14 g, 0.221
mmol).

[1934] m.p Discolors at 155° C. Foams >210° C.
[1935] MS ((+)ESI, m/z): 597 [M+H]"

[1936] Anal. caled. for C;;H,(N,0.S+2.0 HCl+2.00
H,0+0.6 C,H,0,: C 52.89 H 6.75 N 7.39 found: C 52.70 H
6.46 N 7.23

EXAMPLE 121

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-
carboxylic acid 4-fluoro-benzyl Ester
[1937] Step A. 4-Fluorobenzyl 4-(4-{2-[(tert-butoxycar-
bonyl)aminoJethyl}anilino)-1-piperidinecarboxylate

[1938] 4-Fluorophenyl)methanol (0.50 g, 3.96 mmol) was
dissolved in dichloromethane (20 mL) 4-nitrophenylchloro-
formate (0.8 g, 3.97 mmol) was added and the reaction
cooled to 0° C. Triethylamine (1.38 mL, 9.9 mmol) was
added and the reaction stirred for 30 minutes at 0° C.
tert-Butyl 4-(4-piperidinylamino)phenethylcarbamate (1.16
g, 4.17 mmol) was added and the ice bath removed. The
reaction was stirred at room temperature overnight. The
reaction was diluted with dichloromethane, washed with
10% aqueous potassium carbonate, brine and dried with
anhydrous magnesium sulfate. The solution was filtered and
the solvent evaporated to dryness in vacuo to give the title
compound (1.363 g, 2.89 mmol).

[1939] MS ((+)ESI, m/z): 472 [M+H]"

[1940] Step B. 4-Fluorobenzyl 4-{4-(2-aminoethyl)a-
nilino]-1-piperidinecarboxylate formate

[1941] 4-Fluorobenzyl 4-(4-{2-(tert-butoxycarbony-
D)aminoJethyl }anilino)-1-piperidinecarboxylate  (1.36 g,
2.88 mmol) was reacted according to Procedure F to obtain
the title compound which was used without further purifi-
cation.

[1942] Step C. 4-Fluorobenzyl 4-4-(2-{[(2S)-3-(4-{[tert-
butyl(diphenyl)silyl]oxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-1-piperidinecarboxylate

[1943] 4-Fluorobenzyl 4-[4-(2-aminoethyl)anilino]-1-pip-
eridinecarboxylate formate (0.33 g, 0.792 ) was reacted with
tert-butyl-(4-oxiranylmethoxy-phenoxy)-diphenyl-silane
(0.32 g, 0.792 mmol) according to the method described in
Procedure G to give the title compound (0.18 g, 0.232
mmol).

[1944] Step D. 4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroa-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid 4-fluoro-benzyl ester

[1945] 4-Fluorobenzyl —4-[4-(2-{[(2S)-3-(4-{[tert-butyl-
(diphenyl)silyl]oxy }phenoxy)-2-hydroxypropyl]
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amino }ethyl)anilino]-1-piperidinecarboxylate (0.18 g, 0.232
mmol) was reacted according to Procedure H (eluant: 10:1
chloroform-methanol) to give the title compound (0.125 g,
0.197 mmol).

[1946]
[1947] MS ((+)ESI, m/z): 538 [M+H]"

m.p 60-62° C.

[1948] Anal. caled. for C; H;FN;05+0.5 H,O: C 65.81
H 6.83 N 7.67 found: C 65.44 H 6.74 N 7.04

EXAMPLE 122

4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-
carboxylic Acid 2,5-difluoro-benzyl Ester

[1949] Step A. 4-[4-(2-tert-Butoxycarbonylamino-ethyl)-
phenylamino]-piperidine-1-carboxylic acid 2,5-difluoro-
benzyl ester

[1950] 2,5-Difluorobenzyl alcohol (0.430 g, 3.0 mmol)
was dissolved in dichloromethane (15 mL), 4-nitrophenyl-
chloroformate (0.600 g, 3.0 mmol) was added and the
reaction cooled to 0° C. Triethylamine (1.03 mL, 7.5 mmol)
was added and the reaction stirred for 30 minutes at 0° C.
The ice bath was removed and the reaction stirred at room
temperature for a further 30 minutes. The reaction was
cooled again to 0° C. and 4-[4-(2-tert-Butoxycarbony-
lamino-ethyl)-phenylamino]-piperidine (1.0 g, 3.15 mmol)
was added. The ice bath was removed and the reaction
stirred at ambient temperature overnight. The reaction was
washed with 10% aqueous potassium carbonate, 1N sodium
hydroxide, brine and dried over anhydrous sodium sulfate.
The solution was filtered and the solvent evaporated to
dryness in vacuo to give the title compound (0.690 g, 1.4
mmol).

[1951] MS ((+)ESI m/z): 490 [M+H]"

[1952] 'H NMR (DMSO-dg, 400 MHz): d 1.18-1.23(m,
2H), 1.35(s, 9H), 1.85-1.89(d, 2H), 3.40(m, 1H), 3.88-
3.91(d, 2H), 5.10(s, 2H), 5.28-5.30(d, 1H), 6.49-6.51(d, 2H),
6.78-6.80(t, 1H), 6.86-6.88(d, 2H), 7.23-7.29(m, 3H).

[1953] Anal. Caled. for C,Hs,N;0,F,: C63.79 H6.79 N
8.58 Found C 63.27 H 6.56 N 8.19

[1954] Step B. 2,5-Difluorobenzyl 4{4-(2-aminoethyl)a-
nilino]-1-pireridinecarboxylate formate

[1955] 4{4-(2-tert-Butoxycarbonylamino-ethyl)-pheny-
laminoJ-piperidine-1-carboxylic acid 2,5-difluoro-benzyl
ester (0.690 g, 1.4 mmol) was reacted according to Proce-
dure F to yield the title compound (0.609 g, 1.4 mmol).

[1956] 'H NMR (DMSO-d,, 400 MHz): d 1.80 (m, 2H),
2.80 (m, 2H),;3.80 (m, 2H), 6.50 (d, 2H), 7.00 (d, 2.00),
7.20-7.40 (m, 3H), 8.40 (s, 1H).

[1957] Step C. 2,5-Difluorobenzyl 4-[4-(2-{[(2S)-3-(4-{
[tert-butyl(diphenyl)silyl]oxy }phenoxy)-2-hydroxypropyl]
amino }ethyl)anilino]-1-piperidinecarboxylate

[1958] 2,5-Difluorobenzyl 4-[4-(2-aminoethyl)anilino]-1-
piperidinecarboxylate formate (0.609 g, 1.4 mmol) was
reacted with tert-butyl-(4-oxiranylmethoxy-phenoxy)-
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diphenyl-silane according to Procedure G to yield the title
compound (0.260 g, 0.3 mmol).

[1959] 'H NMR (DMSO-d,, 400 MHz): d 1.80 (m, 2H),
2.80m (m, 2H), 3.80 (m, 2H), 6.50 (d, 2H), 6.70 (m, 4H),
6.90 (d,2H), 7.30 (m,3H), 7.50 (m,6H), 7.80 (m, 4H).

[1960] Step D. 4-(4-[2-{(2S)-2-Hydroxy-3-(4-hydroxy-
phenoxy)-propylaminoJ-ethyl } -phenylamino)-piperidine-1-
carboxylic acid 2,5-difluoro-benzyl ester

[1961] 2,5-Difluorobenzyl 4-[4-(2-{[(2S)-3-(4-([tert-bu-
tyl(diphenyl)silyl Joxy }phenoxy)-2-hydroxypropyl]
amino}ethyl)anilino]-1-piperidinecarboxylate (0.260 g, 0.3
mmol) was reacted according to Procedure H to give the title
compound (0.038 g, 0.066 mmol).

[1962] MS ((-)ESI, m/z): 554 [M-H]"

[1963] 'H NMR (DMSO-d,, 400 MHz): d 1.18-1.27(m,
2H), 1.85-1.89(m, 2H), m 5.09(s, 2H), 5.26-5.28(d, 1H),
6.48-6.51(d, 2H), 6.63-6.66(m, 2H), 6.70-6.74(m, 2H), 6.88-
6.90(d, 2H), 7.21-7.31 (m, 3H), 8.86(broad s, 1H).

[1964] Anal. caled. for C5oH;35sN30,F,+1.0 H,O: C 62.76
H 6.45 N 7.32 Found C 62.88 H 6.78 N 7.01

What is claimed is:
1. A compound of formula I having the structure

I

QLI AL

wherein,

(a) a 5-6 membered heterocyclic ring having 1-4 heteroa-
toms selected from O, N, and S, substituted with (R*),;

(b) a phenyl ring substituted with (R'),;
(c) a naphthyl ring substituted with (R')_; or

(d) a phenyl fused heterocycle selected from the group
consisting of

H
7 N 7
. O
0; ;
A | g \/\

Rl m (Rl)m
®) \_/
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-continued
e
» ~
(P |
(Rl)m g O; and // H

U is —OCH,— or a bond;

Vis O or a bond;

W is O, S(0),; NR?, or NCOR?;

X is SO,, CO, —(CH,),—, a bond, or Ar;

Y is —NR?R*, Het, Ar, alkyl of 1-8 carbon atoms, or

—O(CH,)R>;
R! is alkyl of 1-8, carbon atoms, alkenyl of 2-7 carbon
atoms, —OR®, halogen, cyano, trifluoromethyl,

—CO,R®, —CONR®R”, —NHCOR®, or NHSO,R?;

R? is hydrogen, alkyl of 1-8 carbon atoms, or arylalkyl
having 1-8 carbon atoms in the alkyl moiety;

R? and R* are each, independently, hydrogen, alkyl of 1-8
carbon atoms, cycloalkyl of 3-8 carbon atoms, arylalkyl
having 1-8 carbon atoms in the alkyl group,
—(CH,),R®, —(CH,),COR®,
—(CH,);CR'R*"(CH,);R®, or —(CH,),CONR'*R"?;
or R® and R* may be taken together together with the
nitrogen to which they are attached to form a 3-7
membered saturated heterocycle, which may optionally
contain 1-2 additional heteroatoms selected from O and
S, and said heterocycle may optionally be substituted
with R4,

R is hydrogen; alkyl of 1-8 carbon atoms optionally
substituted by 1-3 substituents selected from hydroxy,
halogen, and aryl; cycloalkyl of 1-8 carbon atoms; Ar
or Het;

R° R’, and R® are each, independently, hydrogen, or alkyl
of 1-8 carbon atoms, or aryl of 6-10 carbon atoms;

R® is hydrogen; alkyl optionally substituted with 1-3
substitutents selected from hydroxy, halogen, and aryl;
cycloalkyl of 3-8 carbon atoms; Ar, or Het;

R'° and R* are each, independently, hydrogen, alkyl, or
aryl optionally substituted with alkyl of 1-8 carbon
atoms or halogen; or R and R are taken together to
form a spiro fused cycloalkyl ring of 3-8 carbon atoms;

R'? and R*? are each, independently, hydrogen, alkyl of
1-8 carbon atoms, aryl optionally substituted with alkyl
of 1-8 carbon atoms or halogen; or R**> and R'® are
taken together with the nitrogen to which they are
attached to form a 3-7 membered saturated heterocycle,
which may optionally contain 1-2 additional heteroat-
oms selected from O and S, and said heterocycle may
optionally be substituted with R'%;

R'* is CO,R™ or aryl optionally substituted with a 1-3
substituents selected from —OR*® and cycioalkyloxy
of 3-8 carbon atoms;

84
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R* is alkyl of 1-8 carbon atoms or arylalkyl having 1-8

carbon atoms in the alkyl moiety;

Ar is an aromatic ring system containing 1-2 carbocyclic

aromatic rings having 6-10 carbon atoms optionally
mono-, di-, or tri-substituted with R*S;

Het is (a) a 5-6 membered heterocyclic ring having 1-4

heteroatoms selected from O, S, and N which may be
optionally mono- or di-substituted with R*®; or (b) a
heterocyclic ring system optionally mono- or di-sub-
stituted by R® containing a 5-6 membered heterocyclic
ring fused to one or two carbocyclic or heterocyclic
rings such that the heterocyclic ring system contains
1-4 heteroatoms selected from O, S, and N;

R*¢ is aryl, halogen, alkyl of 1-8 carbon atoms, —OR'’,

cycloalkyl of 3-8 carbon atoms, trifluoromethyl, cyano,

—CO,R",—CONR'R®, —SO,NR'R’®,
—NR™CONR'R'™®, —NR'7R'§, —NR!COR’®,
—NO,, —O(CH,),CO.RY7, ~ —OCONR'R™,

—O(CH2)q0R17, or a 5-6 membered heterocyclic ring
containing 1-4 heteroatoms selected from O, S, and N;

RY7, R*®, and R'® are each, independently, hydrogen,

alkyl of 1-8 carbon atoms, arylalkyl having 1-8 carbon
atoms in the alkyl moiety, or aryl optionally mono-, di-,
or tri-substituted with halogen, cyano, nitro, hydroxy,
alkyl of 1-8 carbon atoms, or alkoxy of 1-8 carbon
atoms; or when R*” and R*® are contained on a common
nitrogen, R*” and R*® may be taken together with the
nitrogen to which they are attached to form a 3-7
membered saturated heterocycle, which may optionally
contain 1-2 additional heteroatoms selected from O and
S;

a=0-2;

b=1-6;
d=0-3;
g=0-6;
h=0-6;
=0-6;

k=0-6;
m=0-2;
p=1-6;
q=1-6;

or a pharmaceutically acceptable salt thereof.

. The compound according to claim 1, wherein

@,

is
(a) a 5-6 membered heterocyclic ring having 1-4 het-
eroatoms selected from O, N, and S, substituted with

(RY),;
(b) a phenyl ring substituted with (R"),;
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(c) a phenyl fused heterocycle selected from the group
consisting of

7 | X
e
| AN
// g O; and

R

U is —OCH,— or a bond;

Vis O or a bond;

W is O, S(0),; or NR%;

X is SO,, CO, —(CH,),—, a bond, or Ar;

Y is —NR?R*, Het, Ar, alkyl of 1-8 carbon atoms, or
—O(CH,)R>;

R* is alkyl of 1-8 carbon atoms, alkenyl of 2-7 carbon
atoms, aryl of 6-10 carbon atoms, —ORS, cycloalkyl of
3-8 carbon atoms, halogen, cyano, trifluoromethyl,
—CO,R%, —CONR®R’, —NHCOR®, NHSO,RS,
—NR°PCONR’R®, —NR°R’, alkenyl of 2-7 carbon
atoms, S(O),RS, NO,, —O(CH,),CO,RS,
—OCONR°R’, —O(CH,);{OR®, or a 5-6 membered
heterocyclic ring containing 1 to 4 heteroatoms selected
from O, S, and N;

R? is hydrogen, alkyl of 1-8 carbon atoms, or arylalkyl
having 1-8 carbon atoms in the alkyl moiety;

R? and R* are each, independently, hydrogen, alkyl of 1-8
carbon atoms, cycloalkyl of 3-8 carbon atoms, arylalkyl
having 1-8 carbon atoms in the alkyl group,
—(CH,),R®, —(CH,),COR?,
—(CH,),CR™R™(CH,);R®, or —(CH,),CONR™R"?;
or R® and R* may be taken together together with the
nitrogen to which they are attached to form a 3-7
membered saturated heterocycle, which may optionally
contain 1-2 additional heteroatoms selected from O and
S, and said heterocycle may optionally be substituted
with R';
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R® is hydrogen; alkyl of 1-8 carbon atoms optionally
substituted by 1-3 substituents selected from hydroxy,
halogen, and aryl; cycloalkyl of 1-8 carbon atoms; Ar
or Het;

R®,R’, and R® are each, independently, hydrogen, alkyl of
1-8 carbon atoms, aryl of 6-10 carbon atoms,
cycloalkyl of 3-8 carbon atoms, or arylalkyl having 1-8
carbon atoms in the alkyl moiety;

R® is hydrogen; alkyl optionally substituted with 1-3
substitutents selected from hydroxy, halogen, and aryl;
cycloalkyl of 3-8 carbon atoms; Ar, or Het;

R and R** are each, independently, hydrogen, alkyl, or
aryl optionally substituted with alkyl of 1-8 carbon
atoms or halogen; or R'° and R** are taken together to
form a spiro fused cycloalkyl ring of 3-8 carbon atoms;

R'? and R*? are each, independently, hydrogen, alkyl of
1-8 carbon atoms, aryl optionally substituted with alkyl
of 1-8 carbon atoms or halogen; or R** and R*® are
taken together with the nitrogen to which they are
attached to form a 3-7 membered saturated heterocycle,
which may optionally contain 1-2 additional heteroat-
oms selected from O and S, and said heterocycle may
optionally be substituted with R'%;

R'*is CO,R™ or aryl optionally substituted with a 1-3
substituents selected from —OR'® and cycloalkyloxy
of 3-8 carbon atoms;

R*® is alkyl of 1-8 carbon atoms or arylalkyl having 1-8
carbon atoms in the alkyl moiety;

Ar is an aromatic ring system containing 1-2 carbocyclic
aromatic rings having 6-10 carbon atoms optionally
mono-, di-, or tri-substituted with R¢;

Het is (a) a 5-6 membered heterocyclic ring having 1-4
heteroatoms selected from O, S, and N which may be
optionally mono- or di-substituted with R'S; or (b) a
heterocyclic ring system optionally mono- or di-sub-
stituted by R'® containing a 5-6 membered heterocyclic
ring fused to one or two carbocyclic or heterocyclic
rings such that the heterocyclic ring system contains
1-4 heteroatoms selected from O, S, and N;

R*¢ is aryl, halogen, alkyl of 1-8 carbon atoms, —OR'’,
cycloalkyl of 3-8 carbon atoms, trifluoromethyl, cyano,

—CO,R",—CONR'R®, —SO,NR'R’®,
—NR17OR18, _NRIQCONR17R18, —NR17R18,
—NRYCOR', —S(0),RY7, —NO,,
—O(CH,),CO,R", —OCONR'R,

—O(CH2)q0R17, or a 5-6 membered heterocyclic ring
containing 1-4 heteroatoms selected from O, S, and N;

RY7, R*®, and R'® are each, independently, hydrogen,
alkyl of 1-8 carbon atoms, arylalkyl having 1-8 carbon
atoms in the alkyl moiety, or aryl optionally mono-, di-,
or tri-substituted with halogen, cyano, nitro, hydroxy,
alkyl of 1-8 carbon atoms, or alkoxy of 1-8 carbon
atoms; or when R'” and R*® are contained on a common
nitrogen, R*7 and R*® may be taken together with the
nitrogen to which they are attached to form a 3-7
membered saturated heterocycle, which may optionally
contain 1-2 additional heteroatoms selected from O and
S;
a=0-2;
b=1-6;
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d=0-3;
e=1-6;
f=1-6;
g=0-6;
h=0-6;
=0-6;
k=0-6;
m=0-2;
n=0-2;
p=1-6;
q=1-6;

or a pharmaceutically acceptable salt thereof.
3. The compound of claim 1, which is

a) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid 4-fluoro-benzylamide;

b) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid cyclohexylamide;

¢) 4-(4-{2-[(2S)-3-(4-Fluoro-phenoxy)-2-hydroxy-propy-
lamino]-ethyl}-phenylamino)-piperidine-1-carboxylic
acid octylamide;

d) 4-(4-{2-[(2S)-3-(2-Allyl-phenoxy)-2-hydroxy-propy-
lamino]-ethyl}-phenylamino)-piperidine-1-carboxylic
acid octylamide;

e) 4-(4-{2-[(2S)-3-(6-Amino-pyridin-3-yloxy)-2-hy-
droxy-propylamino]-ethyl } -phenylamino)-piperidine-
1-carboxylic acid octylamide;

) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid [2-(3-methoxy-phenyl)-ethyl]-amide;

g)  4-(4-{22-(3-Carbamoyl-4-hydroxy-phenyl)-2-hy-
droxy-ethylamino]-ethyl } -phenylamino)-piperidine-1-
carboxylic acid octylamide;

h)  4-{Acetyl-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl}-phenyl)-amino]-piperi-
dine-1-carboxylic acid octylamide;

i) 4-(4-{2-](2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid methylamide;

i) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid ethylamide;

k) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid isopropyl-amide;

D) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid (3-cyclopentyl-propyl)-amide;
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m)  4-(4-{2{(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl } -phenylamino)-piperidine-1-car-
boxylic acid (2,2,2-trifluoro-ethyl)-amide;

n) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid diethylamide;

0) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid [2-(4-fluoro-phenyl)-ethyl]-amide;

p) 4-(4-{2-[(2S)-3-(2-Chloro-4-hydroxy-phenoxy)-2-hy-
droxy-propylamino]-ethyl }-phenylamino)-piperidine-
1-carboxylic acid octylamide;

q) [4-(3-Cyclopentyloxy-4-methoxy-phenyl)-piperidin-1-
yl}-[4-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidin-1-y1]-
methanone;

1) 4-(4-{2](2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid amide;

s)  4-[4-(2-{(2S)-3{4-(3-Ethyl-ureido)-phenoxy]-2-hy-
droxy-propylamino }-ethyl)-phenylamino]-piperidine-
1-carboxylic acid [2-(4-fluoro-phenyl)-ethyl]-amide;

t) 4-(4-{2-(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid 2,4-dichloro-benzylamide;

u) 4-(4-{2(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid 3,4-dichloro-benzylamide;

v)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-methanesulf  ony-
lamino-phenoxy)-propylamino]-ethyl} -phenylamino)-
piperidine-1-carboxylic acid octylamide;

w)  4-(4-{2(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
boxylic acid (3-thiophen-2-yl-propyl)-amide;

x) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid 3,5-difluoro-benzylamide;

y) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid 2,3-dimethoxy-benzylamide;

z) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid 2-fluoro-benzylamide;

aa)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
boxylic acid 3-fluoro-benzylamide;

bb)  4-(4-{2-{(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
boxylic acid (3-ox0-3-p-tolyl-propyl)-amide;

cc)  4-(4-{2{(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
boxylic acid (3-p-tolyl-propyl)-amide;

dd)  4-(4-{2{(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl } -phenylamino)-piperidine-1-car-
boxylic acid [2-(4-ethyl-phenyl)-ethyl]-amide;
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ee)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-car-
boxylic acid (2,2-diphenyl-ethyl)-amide;

ff) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid 2,6-difluoro-benzylamide;

gg)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-car-
boxylic acid 2-trifluoromethyl-benzylamide;

hh)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-car-
boxylic acid 4-pyrazol-1-yl-2-trifluoromethyl-benzyla-
mide;

i) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid (3-methyl-butyl)-amide;

i) 4-(4-{2{(2R)-2-(3-Chloro-phenyl)-2-hydroxy-ethy-
lamino]-ethyl}-phenylamino)-piperidine-1-carboxylic
acid octylamide;

Kk)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-car-
boxylic acid 2,5-difluoro-benzylamide;

1) 5-L(S)-3-[[2{4-[[1-{[[(2,5-Difluorophenyl)methyl]
amino]carbonyl]-4-piperidinyl]amino Jphenyl]ethyl]
amino]-2-hydroxypropoxy]-2-hydroxybenzoic acid;

mm)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethoxy } -phenylamino)-piperidine-1-car-
boxylic acid 4-fluoro-benzylamide;

mn)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylsulfanyl)-piperidine-1-car-
boxylic acid phenylamide;

00)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylsulfanyl)-piperidine-1-car-
boxylic acid hexylamide;

pp)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylsulfanyl)-piperidine-1-car-
boxylic acid 4-fluoro-benzylamide;

qq)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylsulfanyl)-piperidine-1-car-
boxylic acid (1-phenyl-cyclopentylmethyl)-amide;

)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-benzenesulfonyl)-piperidine-1-
carboxylic acid hexylamide;

ss)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-benzenesulfonyl)-piperidine-1-
carboxylic acid 4-fluoro-benzylamide;

tt) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-benzenesulfonyl)-piperidine-1-car-
boxylic acid (1-phenyl-cyclopentylmethyl)-amide;

w)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-benzenesulfonyl)-piperidine-1-
carboxylic acid octylamide;

w)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-3-methyl-
phenoxy)-propylamino]-ethyl } -benzenesulfonyl)-pip-
eridine-1-carboxylic acid octylamide;
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ww)  4-(4-{2-[(2S)-3-(Benzo[ 1,3]dioxol-5-yloxy)-2-hy-
droxy-propylamino]-ethyl}-benzenesulfonyl)-piperi-
dine-1-carboxylic acid octylamide;

xx) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-3-methane-
sulfonylamino-phenoxy)-propylamino]-ethyl}-pheny-
lamino)-piperidine-1-carboxylic acid 2,5-difluoro-ben-
zylamide;

yy)  1]4-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-meth-
anesulfonylamino-phenyl)-ethylamino]-ethyl}-pheny-
lamino)-piperidine-1-carbonyl]-piperidine-4-carboxy-
lic acid ethyl ester;

zz)  14-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-meth-
anesulfonylamino-phenyl)-ethylamino]-ethyl}-pheny-
lamino)-piperidine-1-carbonyl]-piperidine-4-carboxy-
lic acid;

aaa) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
boxylic acid octylamide;

bbb)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl } -phenoxy)-piperidine-1-carboxy-
lic acid octylamide;

cee)  4-(4-{2{(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
boxylic acid (8-fluoro-octyl)-amide;

ddd)  4-(4-{2-[(2S)2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl } -phenoxy)-piperidine-1-carboxy-
lic acid 4-fluoro-benzylamide;

eee) 4-(4-{2-[2-Hydroxy-3-(4-hydroxy-phenoxy)-propy-
lamino]-ethyl}-phenylamino)-piperidine-1-carboxylic
acid [4-(3,4-dimethoxy-phenyl)-butyl]-amide;

)  (4-{[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl }-phenylamino)-piperidine-
1-carbonyl]-amino }-phenoxy)-acetic acid;

ggg) 4-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-methane-
sulfonylamino-phenyl)-ethylaminoJ-ethyl}-pheny-
lamino)-piperidine-1-carboxylic acid octylamide;

hhh) 4-(4-{2-[(2S)-2-Hydroxy-3-(2-0x0-2,3-dihydro-1H-
benzoimidazol-4-yloxy)-propylamino]-ethyl }-pheny-
lamino)-piperidine-1-carboxylic acid octylamide;

iii) 1-{4-(4-{2{(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
bonyl]-piperidine-4-carboxylic acid ethyl ester;

i) 1{4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
bonyl]-piperidine-4-carboxylic acid,

kkk)  4-(4-{2-[(2S)-3-(3-Acetylamino-phenoxy)-2-hy-
droxy-propylamino]-ethyl }-phenylamino)-piperidine-
1-carboxylic acid octylamide;

1) 4-(4-{2-{(2S)-2-Hydroxy-3-(5-hydroxy-3,4-dihydro-
2H-naphthalen-1-ylideneaminooxy)-propylamino -
ethyl}-phenylamino)-piperidine-1-carboxylic acid
octylamide;

mmm) 4-(4-{2-[(2S)-3-(3-Fluoro-4-hydroxy-phenoxy)-2-
hydroxy-propylamino]-ethyl]-phenylamino)-piperi-
dine-1-carboxylic acid octylamide;
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nnn) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-3-methane-
sulfonylamino-phenoxy)-propylamino J-ethyl}-pheny-
lamino)-piperidine-1-carboxylic acid octylamide;

000)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-car-
boxylic acid 4-(3-hexyl-ureido)-benzylamide;

ppp)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-car-
boxylic acid (3-cyclohexyl-propyl)-amide;

qqq) 4-(4-{2(2S)-2-Hydroxy-3-(8-hydroxy-2-0x0-1,2,
3,4-tetrahydro-quinolin-5-yloxy)-propylamino -
ethyl}-phenylamino)-piperidine-1-carboxylicacid
octylamide;

rrr)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-car-
boxyaic acid cyclopentylmethyl-amide;

sss)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl4-phenylamino)-piperidine-1-car-
boxylic acid {2-[2-methoxy-4-(3-phenoxy-propoxy)-
phenyl]-ethyl}-amide;

ttt)  4-(4-{2-[(2S)-2-Hydroxy-3-(2-0x0-2,3-dihydro-1H-
benzoimidazol-4-yloxy)-propylamino]-ethoxy }-phe-
nylamino)-piperidine-1-carboxylic acid octylamide;

uuw)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethoxy } -phenylamino)-piperidine-1-car-
boxylic acid octylamide;

vvv) Dimethyl-carbamic acid 4-(2-{[4-(4-{2-[(2S)-2-hy-
droxy-3-(4-hydroxy-phenoxy)-propylamino]-ethyl} -
phenylamino)-piperidine-1-carbonyl]-amino }-¢thyl)-
phenyl ester;

www)  4-(4-{2-[(2S)-2-Hydroxy-3-(3-methanesulfony-
lamino-phenoxy)-propylamino]-ethyl} -phenylamino)-
piperidine-1-carboxylic acid 4-fluoro-benzylamide;

xxx) 4-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-methane-
sulfonylamino-phenyl)-ethylamino]-ethyl}-pheny-
lamino)-piperidine-1-carboxylic acid 2,5-difluoro-ben-
zylamide;

yyy) 1-{[4-[[4-[2-[[(2R)-2-Hydroxy-2{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl]ethyl]aminoJethyl]
phenyl]amino]-1-piperidinyl]carbonyl]-L-proline,
methyl ester;

727) 1-{[4-[[4-[2-[[(2R)-2-Hydroxy-2{4-hydroxy-3-
[(methylsulfonyl)amino]phenyl]ethyl]aminoJethyl]
phenylJamino]-1-piperidinyl]carbonyl]-3-piperidine
carboxylic acid, ethyl ester;

aaaa) 4-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-phenoxy)-
propylaminoJethyl}-phenylamino)-piperidine-1-car-
boxylic acid 3-methoxy-benzylamide;

bbbb) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-car-
boxylic acid 2,4-difluoro-benzylamide;

ceee)  4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidine-1-car-
boxylic acid [2-(4-fluoro-phenylcarbamoyl)-ethyl]-
amide;
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dddd) 4-(4-{2{(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
boxylic acid {2-{(4-chloro-phenyl)-methyl-carbam-
oyl]-ethyl}-amide;

eece) 4-(4-{2{2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidine-1-carboxy-
lic acid 2-fluoro-4-hydroxy-benzylamide;

ffff) Dimethyl-carbamic acid 3-fluoro-4-({[4-(4-{2-[(2S)-
2-hydroxy-3-(4-hydroxy-phenoxy)-propylamino]-
ethyl}-phenylamino)-piperidine-1-carbonyl]-amino} -
methyl)-phenyl ester;

gggg) 4-(4-{2(2S)-2-Hydroxy-3-(3-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
boxylic acid 4-fluoro-benzylamide;

hhhh) [3-Fluoro-4-{[[[4-{[4-[2-[[(S)-2-hydroxy-3-(4-hy-
droxyphenoxy)propyl]amino Jethyl]phenylJamino]-1-
piperidinyl]carbonyl]amino Jmethyl Jphenoxy Jacetic
acid;

iiil)  4-(4-{2{(2S)-2-Hydroxy-3-(3-hydroxy-phenoxy)-
propylamino]-ethyl} -phenylamino)-piperidine-1-car-
boxylic acid 2-fluoro-4-hydroxy-benzylamide;

i 4-(4-{2-(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
boxylic acid [2-(3-fluoro-phenyl)-ethyl]-amide;

KkKk) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
boxylic acid (2-diethylcarbamoyl-ethyl)-amide;

m  4-(4-{2{(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl} -phenylamino)-piperidine-1-car-
boxylic acid (3-morpholin-4-yl-3-oxo-propyl)-amide;

mmmm)  [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl }-phenylamino)-piperidin-1-
yl1]-(1H-indol-2-yl)-methanone;

nnnn) 4-[4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-
pheroxy)-propylamino J-ethyl}-phenylamino)-piperi-
dine-1-carbonyl]-piperidine-1-carboxylic acid octyla-
mide;

0000)  1-Hexyl-3-(4-[4-(4-{2-[(2S)-2-hydroxy-3-(4-hy-
droxy-phenoxy)-propylamino]-ethyl}-phenylamino)-
piperidine-1-carbonyl]-phenyl } -urea;

pppp) [4-(4-{2-{2-Hydroxy-3-(4-hydroxy-phenoxy)-pro-
pylamino]-ethyl}-phenylamino)-piperidin-1-y1]-(5-
methoxy-1H-indol-2-yl)-methanone;

qqqq) [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl }-phenylamino)-piperidin-1-
y1]-(7-nitro-1H-indol-2-yl)-methanone;

rrrr) (5-Bromo-1H-indol-2-y1)-{4-(4-{2-[(2S)-2-hydroxy-
3-(4-hydroxy-phenoxy)-propylamino]-ethyl}-pheny-
lamino)-piperidin-1-yl]-methanone;

ssss) [4-(4-{2(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl } -phenylamino)-piperidin-1-y1]-(3-
methoxy-benzo[b]thiophen-2-yl)-methanone;

tttt) N-{3-[(2S)-2-Hydroxy-3-(2-{4-[ 1-(3-methoxy-benzo
[blthiophene-2-carbonyl)-piperidin-4-ylamino]-phe-
nyl}-ethylamino)-propoxyJ-phenyl } -acetamide;
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uuuu) [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl } -phenylamino)-piperidin-1-
y1]-(1H-indol-3-yl)-methanone;

vVVv) [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl } -phenylamino)-piperidin-1-
y1]-(3-methyl-thiophen-2-yl)-methanone;

WWWW) 4-[(2S)-2-Hydroxy-3-(2-{4-[i-(3-methyl-
thiophene-2-carbonyl)-piperidin-4-ylamino]-phenyl} -
ethylamino)-propoxy |-1,3-dihydro-benzoimidazol-2-
one;

XXXX) [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl } -phenylamino)-piperidin-1-
yl]-(1H-indazol-3-yl)-methanone;

yyyy)  1{4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl } -phenylamino)-piperidin-1-
yl]-hexan-1-one;

zzzz)  [(2S)-1-(4-Fuoro-benzenesulfonyl)-pyrrolidin-2-
yl}-[4-(4-{2-[(2S)-2-hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl}-phenylamino)-piperidin-1-y1]-
methanone;

aaaaa) 4-[4-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-
methanesulfonylamino-phenyl)-ethylamino]-ethyl} -
phenylamino)-piperidine-1-carbonyl]-benzoic acid,

bbbbb) [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl } -phenylsulfanyl)-piperidin-
1-y1]-(3-methyl-thiophen-2-yl)-methanone;

ceeece) [4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl }-benzenesulfonyl)-piperi-
din-1-y1]-(2-methyl-thiophen-3-yl)-methanone;

ddddd) 1-Hexyl-3-{4-[4-(4-{2{(2S)-2-hydroxy-3-(4-hy-
droxy-phenoxy)-propylaminoJ-ethyl}-phenylamino)-
piperidine-1-sulfonyl]-phenyl } -urea;

eecce) 1-{4-[4-(4-{2-[(2S)-3-(4-Fluoro-phenoxy)-2-hy-
droxy-propylamino]-ethyl } -phenylamino)-piperidine-
1-sulfonyl]-phenyl}-3-hexyl-urea;

fIfff) 1-{4-[4-(4-{2-[3-(2-allyl-phenoxy)-2-hydroxy-pro-
pylamino]ethyl}-phenylamino)-piperidine-1-sulfonyl]-
phenyl}-3-hexyl-urea;

gggeg)  4-(2S)-2-Hydroxy-3-(2-{4-[1-(octane-1-sulfo-
nyl)-piperidin-4-ylamino]-phenyl }-ethylamino)-pro-
poxy]-phenol;

hhhhh)  4-[(2S)-2-Hydroxy-3-(2-{4-[ 1-(toluene-4-sulfo-
nyl)-piperidin-4-ylamino ]-phenyl }-ethylamino)-pro-
poxyJ-phenol;

zole-4-sulfonyl)-piperidin-4-ylamino ]-phenyl }-ethy-
lamino)-propoxyJ-phenol;

noxy)-propylamino]-ethyl } -phenylamino)-piperidine-
1-sulfonyl]-phenyl}-acetamide;

Kkkkk) N-(5-{[4-(4-{2-[((2R)-2-hydroxy-2-{4-hydroxy-
3-[(methylsulfonyl)aminoJphenyl}ethyl)amino]
ethyl}anilino)piperidin-1-yl]sulfonyl}-4-methyl-1,3-
thiazol-2-yl)acetamide;

111y N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-[2-(4-{1{4-(3-
octyl-ureido)-benzenesulfonyl]-piperidin-4-ylamino} -
phenyl)-ethylamino]-ethyl } -phenyl)-methanesulfona-
mide;
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mmmmm) 4-[(2S)-2-Hydroxy-3-(2-{4-[ 1-(4-phenyl-thia-
zol-2-yl)-piperidin-4-ylamino]-phenyl}-ethylamino)-
propoxy]-phenol;

nnnnn)  (R)-N-{2-Hydroxy-5-[ 1-hydroxy-2-(2-{4-[1-(4-
phenyl-thiazol-2-yl)-piperidin-4-ylamino ]-phenyl} -
ethylamino)-ethyl]-phenyl }-methanesulfonamide;

00000) N-(2-Hydroxy-5-{(1R)-1-hydroxy-2-2-(4-{1-[4-
(piperidine-1-sulfonyl)-phenyl]-piperidin-4-ylamino} -
phenyl)-ethylamino]-ethyl } -phenyl)-methanesulfona-
mide;

PPPPD) 4-[4-(4-{2-[(2R)-2-Hydroxy-2-(4-hydroxy-3-
methanesulfonylamino-phenyl)-ethylamino]-ethyl} -
phenylamino)-piperidin-1-yl]-benzoic acid ethyl ester;

q99qq) 4-(4-{2-[(2S)-2-Hydroxy-3-(4-hydroxy-phe-
noxy)-propylamino]-ethyl }-phenylamino)-piperidine-
1-carboxylic acid 4-fluoro-benzyl ester;

rrrrr) - 4-(4-{2(2S)-2-Hydroxy-3-(4-hydroxy-phenoxy)-
propylamino]-ethyl }-phenylamino)-piperidine-1-car-
boxylic acid 2,5-difluoro-benzyl ester

sssss) or a pharmaceutically acceptable salt thereof.

4. A method of treating metabolic disorders mediated by
insulin resistance or hyperglycemia in a mammal in need
thereof which comprises providing to said mammal, an
effective amount of a compound of formula I having the
structure

I

QLI AL+

wherein,

(a) a 5-6 membered heterocyclic ring having 1-4 heteroa-
toms selected from O, N, and S, substituted with (R*),;

(b) a phenyl ring substituted with (R'),;
(c) a naphthyl ring substituted with (R')_; or

(d) a phenyl fused heterocycle selected from the group
consisting of
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-continued

//

R

O; and

TZ,

U is —OCH,— or a bond;

Vis O or a bond;

W is O, S(0),; NR?, or NCOR?;

X is SO,, CO, —(CH,),—, a bond, or Ar;

Y is —NR’R?, Het, Ar, alkyl of 1-8 carbon atoms, or

—O(CH,)R>;
R! is alkyl of 1-8 carbon atoms, alkenyl of 2-7 carbon
atoms, —OR®, halogen, cyano, trifluoromethyl,

—CO,R®, —CONR®R’, —NHCOR®, or NHSO,R¥;

R? is hydrogen, alkyl of 1-8 carbon atoms, or arylalkyl
having 1-8 carbon atoms in the alkyl moiety;

R? and R* are each, independently, hydrogen, alkyl of 1-8
carbon atoms, cycloalkyl of 3-8 carbon atoms, arylalkyl
having 1-8 carbon atoms in the alkyl group,
—(CH,),R®, —(CH,),COR®,
—(CH,);CR'R*"(CH,);R®, or —(CH,),CONR'*R"?;
or R® and R* may be taken together together with the
nitrogen to which they are attached to form a 3-7
membered saturated heterocycle, which may optionally
contain 1-2 additional heteroatoms selected from O and
S, and said heterocycle may optionally be substituted
with R4,

R is hydrogen; alkyl of 1-8 carbon atoms optionally
substituted by 1-3 substituents selected from hydroxy,

halogen, and aryl; cycloalkyl of 1-8 carbon atoms; Ar
or Het;

R° R’, and R® are each, independently, hydrogen, or alkyl
of 1-8 carbon atoms, or aryl of 6-10 carbon atoms;

R® is hydrogen; alkyl optionally substituted with 1-3
substitutents selected from hydroxy, halogen, and aryl;
cycloalkyl of 3-8 carbon atoms; Ar, or Het;

R'° and R* are each, independently, hydrogen, alkyl, or
aryl optionally substituted with alkyl of 1-8 carbon
atoms or halogen; or R and R are taken together to
form a spiro fused cycloalkyl ring of 3-8 carbon atoms;

R'? and R*? are each, independently, hydrogen, alkyl of
1-8 carbon atoms, aryl optionally substituted with alkyl
of 1-8 carbon atoms or halogen; or R** and R*? are
taken together with the nitrogen to which they are
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attached to form a 3-7 membered saturated heterocycle,
which may optionally contain 1-2 additional heteroat-
oms selected from O and S, and said heterocycle may
optionally be substituted with R*%;

R'*is CO,R™ or aryl optionally substituted with a 1-3
substituents selected from —OR?* and cycloalkyloxy
of 3-8 carbon atoms;

R* is alkyl of 1-8 carbon atoms or arylalkyl having 1-8
carbon atoms in the alkyl moiety;

Ar is an aromatic ring system containing 1-2 carbocyclic
aromatic rings having 6-10 carbon atoms optionally
mono-, di-, or tri-substituted with R*S;

Het is (a) a 5-6 membered heterocyclic ring having 1-4
heteroatoms selected from O, S, and N which may be
optionally mono- or di-substituted with R'S; or (b) a
heterocyclic ring system optionally mono- or di-sub-
stituted by R'® containing a 5-6 membered heterocyclic
ring fused to one or two carbocyclic or heterocyclic
rings such that the heterocyclic ring system contains
1-4 heteroatoms selected from O, S, and N;

R*® is aryl, halogen, alkyl of 1-8 carbon atoms, —OR'7,
cycloalkyl of 3-8 carbon atoms, trifluoromethyl, cyano,

—CO,RY,—CONR'R™, —SO,NRR®,
—NR™CONR'R'®, —NR'R'®, —NRCOR,
—NO,, —O(CH,),CO.RY7, = —OCONR'R™,

—O(CH2)q0R17, or a 5-6 membered heterocyclic ring
containing 1-4 heteroatoms selected from O, S, and N;

R'7, R*®, and R*® are each, independently, hydrogen,
alkyl of 1-8 carbon atoms, arylalkyl having 1-8 carbon
atoms in the alkyl moiety, or aryl optionally mono-, di-,
or tri-substituted with halogen, cyano, nitro, hydroxy,
alkyl of 1-8 carbon atoms, or alkoxy of 1-8 carbon
atoms; or when R*” and R*® are contained on a common
nitrogen, R*” and R*® may be taken together with the
nitrogen to which they are attached to form a 3-7
membered saturated heterocycle, which may optionally
contain 1-2 additional heteroatoms selected from O and
S;

a=0-2;
b=1-6;
d=0-3;
g=0-6;
h=0-6;
1=0-6;
k=0-6;
m=0-2;
p=1-6;
q=1-6;

or a pharmaceutically acceptable salt thereof.

5. A method of treating or inhibiting type II diabetes in a
mammal in need thereof which comprises providing to said
mammal, an effective amount of a compound of Formula I
having the structure
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I

PSSPy S gt

wherein,

(2) a 5-6 membered heterocyclic ring having 1-4 heteroa-
toms selected from O, N, and S, substituted with (R*),;

(b) a phenyl ring substituted with (R?)_;
(c) a naphthyl ring substituted with (R"),; or

(d) a phenyl fused heterocycle selected from the group
consisting of

x

£

R

TZ,
o

U is —OCH,— or a bond;

Vis O or a bond;

W is O, S(0),; NR?, or NCOR?;

X is SO,, CO, —(CH,),—, a bond, or Ar;

Y is —NR’R?, Het, Ar, alkyl of 1-8 carbon atoms, or
—O(CH,)R>;

R* is alkyl of 1-8 carbon atoms, alkenyl of 2-7 carbon
atoms, —OR®, halogen, cyano, trifluoromethyl,
—CO,R%, —CONR°R”, —NHCORS, or NHSO,R?;

R? is hydrogen, alkyl of 1-8 carbon atoms, or arylalkyl
having 1-8 carbon atoms in the alkyl moiety;

R? and R* are each, independently, hydrogen, alkyl of 1-8
carbon atoms, cycloalkyl of 3-8 carbon atoms, arylalkyl
having 1-8 carbon atoms in the alkyl group,
—(CH,),R®, —(CH,),COR?,
—(CH,);CR'R*"(CH,),R®, or —(CH,),CONR**R"?;
or R® and R* may be taken together together with the
nitrogen to which they are attached to form a 3-7
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membered saturated heterocycle, which may optionally
contain 1-2 additional heteroatoms selected from O and
S, and said heterocycle may optionally be substituted
with R4,

R® is hydrogen; alkyl of 1-8 carbon atoms optionally
substituted by 1-3 substituents selected from hydroxy,
halogen, and aryl; cycloalkyl of 1-8 carbon atoms; Ar
or Het;

R®,R’, and R® are each, independently, hydrogen, or alkyl
of 1-8 carbon atoms, or aryl of 6-10 carbon atoms;

R® is hydrogen; alkyl optionally substituted with 1-3
substitutents selected from hydroxy, halogen, and aryl;
cycloalkyl of 3-8 carbon atoms; Ar, or Het;

R*® and R** are each, independently, hydrogen, alkyl, or
aryl optionally substituted with alkyl of 1-8 carbon
atoms or halogen; or R*° and R** are taken together to
form a spiro fused cycloalkyl ring of 3-8 carbon atoms;

R*? and R*? are each, independently, hydrogen, alkyl of
1-8 carbon atoms, aryl optionally substituted with alkyl
of 1-8 carbon atoms or halogen; or R** and R*? are
taken together with the nitrogen to which they are
attached to form a 3-7 membered saturated heterocycle,
which may optionally contain 1-2 additional heteroat-
oms selected from O and S, and said heterocycle may
optionally be substituted with R*%;

R'*is CO,R™ or aryl optionally substituted with a 1-3
substituents selected from —OR?* and cycloalkyloxy
of 3-8 carbon atoms;

R*® is alkyl of 1-8 carbon atoms or arylalkyl having 1-8
carbon atoms in the alkyl moiety;

Ar is an aromatic ring system containing 1-2 carbocyclic
aromatic rings having 6-10 carbon atoms optionally
mono-, di-, or tri-substituted with R¢;

Het is (a) a 5-6 membered heterocyclic ring having 1-4
heteroatoms selected from O, S, and N which may be
optionally mono- or di-substituted with R'S; or (b) a
heterocyclic ring system optionally mono- or di-sub-
stituted by R'® containing a 5-6 membered heterocyclic
ring fused to one or two carbocyclic or heterocyclic
rings such that the heterocyclic ring system contains
1-4 heteroatoms selected from O, S, and N;

R*® is aryl, halogen, alkyl of 1-8 carbon atoms, —OR'7,
cycloalkyl of 3-8 carbon atoms, trifluoromethyl, cyano,

—CO,RY,—CONR'R™, —SO,NRR®,
—NR™CONR'R'®, —NR'R'®, —NRCOR,
—NO,, —O(CH,),CO,R', =~ —OCONR!’R'®,

—O(CH2)q0R17, or a 5-6 membered heterocyclic ring
containing 1-4 heteroatoms selected from O, S, and N;

RY7, R*®, and R'® are each, independently, hydrogen,
alkyl of 1-8 carbon atoms, arylalkyl having 1-8 carbon
atoms in the alkyl moiety, or aryl optionally mono-, di-,
or tri-substituted with halogen, cyano, nitro, hydroxy,
alkyl of 1-8 carbon atoms, or alkoxy of 1-8 carbon
atoms; or when R'” and R*® are contained on a common
nitrogen, R*7 and R*® may be taken together with the
nitrogen to which they are attached to form a 3-7
membered saturated heterocycle, which may optionally
contain 1-2 additional heteroatoms selected from O and
S;
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a=0-2;

b=1-6;
d=0-3;
g=0-6;
h=0-6;
1=0-6;

k=0-6;
m=0-2;
p=1-6;
q=1-6;

or a pharmaceutically acceptable salt thereof.
6. A method of modulating glucose levels in a mammal in

need thereof which comprises providing to said mammal, an
effective amount of a compound of formula I having the
structure

I

QLA A

wherein,

®,is

(2) a 5-6 membered heterocyclic ring having 1-4 heteroa-
toms selected from O, N, and S, substituted with (R*),;

(b) a phenyl ring substituted with (R?)_;
(c) a naphthyl ring substituted with (R"),; or

(d) a phenyl fused heterocycle selected from the group
consisting of

H
oy
R

(O™

|\
/o

R

g O; and / P ;

U is —OCH,— or a bond;
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V is O or a bond;
W is O, S(0),; NR,, or NCOR?;
X is SO,, CO, —(CH,,),—, a bond, or Ar;

Y is —NR’R*, Het, Ar, alkyl of 1-8 carbon atoms, or
—O(CH,),R%;

R! is alkyl of 1-8 carbon atoms, alkenyl of 2-7 carbon
atoms, —OR®, halogen, cyano, trifluoromethyl,
—CO,R®, —CONRC°R’, —NHCORS, or NHSO,R?;

R? is hydrogen, alkyl of 1-8 carbon atoms, or arylalkyl
having 1-8 carbon atoms in the alkyl moiety;

R? and R* are each, independently, hydrogen, alkyl of 1-8
carbon atoms, cycloalkyl of 3-8 carbon atoms, arylalkyl
having 1-8 carbon atoms in the alkyl group, (CHZ)gRQ,
_(CHz)hCORQ,lz 13—(CH2)£CR1°R11(CH2)]-R9, or
—(CH,),,CONR*“R*%; or R® and R* may be taken

together together with the nitrogen to which they are
attached to form a 3-7 membered saturated heterocycle,
which may optionally contain 1-2 additional heteroat-

oms selected from O and S, and said heterocycle may
optionally be substituted with R*%;

R® is hydrogen; alkyl of 1-8 carbon atoms optionally
substituted by 1-3 substituents selected from hydroxy,
halogen, and aryl; cycloalkyl of 1-8 carbon atoms; Ar
or Het;

R®,R’, and R® are each, independently, hydrogen, or alkyl
of 1-8 carbon atoms, or aryl of 6-10 carbon atoms;

R® is hydrogen; alkyl optionally substituted with 1-3
substitutents selected from hydroxy, halogen, and aryl;
cycloalkyl of 3-8 carbon atoms; Ar, or Het;

R*® and R** are each, independently, hydrogen, alkyl, or
aryl optionally substituted with alkyl of 1-8 carbon
atoms or halogen; or R*° and R** are taken together to
form a spiro fused cycloalkyl ring of 3-8 carbon atoms;

R*? and R*? are each, independently, hydrogen, alkyl of
1-8 carbon atoms, aryl optionally substituted with alkyl
of 1-8 carbon atoms or halogen; or R** and R*? are
taken together with the nitrogen to which they are
attached to form a 3-7 membered saturated heterocycle,
which may optionally contain 1-2 additional heteroat-
oms selected from O and S, and said heterocycle may
optionally be substituted with R*%;

R'*is CO,R™ or aryl optionally substituted with a 1-3
substituents selected from —OR?* and cycloalkyloxy
of 3-8 carbon atoms;

R*® is alkyl of 1-8 carbon atoms or arylalkyl having 1-8
carbon atoms in the alkyl moiety;

Ar is an aromatic ring system containing 1-2 carbocyclic
aromatic rings having 6-10 carbon atoms optionally
mono-, di-, or tri-substituted with R¢;

Het is (a) a 5-6 membered heterocyclic ring having 1-4
heteroatoms selected from O, S, and N which may be
optionally mono- or di-substituted with R'S; or (b) a
heterocyclic ring system optionally mono- or di-sub-
stituted by R'® containing a 5-6 membered heterocyclic
ring fused to one or two carbocyclic or heterocyclic
rings such that the heterocyclic ring system contains
1-4 heteroatoms selected from O, S, and N;
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R'¢ is aryl, halogen, alkyl of 1-8 carbon atoms, —OR?'7,
cycloalkyl of 3-8 carbon atoms, trifluoromethyl, cyano,

—CO,R"—CONR''R'®, —SO0,NR'R8,
—NR"CONR'R'®, —NR'R'®, —NR'COR’®,
—NO,, —O(CH,),CO,R", —OCONR'"R'®,
—O(CH,),OR"’, or a 5-6 membered heterocyclic ring
containing 1-4 heteroatoms selected from O, S, and N; .
N,
R'7, R*®, and R'® are ecach, independently, hydrogen, 7 | — 0. ®)
alkyl of 1-8 carbon atoms, arylalkyl having 1-8 carbon ~ ’ 0
atoms in the alkyl moiety, or aryl optionally mono-, di-, X N
or tri-substituted with halogen, cyano, nitro, hydroxy, (GO
alkyl of 1-8 carbon atoms, or alkoxy of 1-8 carbon
atoms; or when R*” and R*® are contained on a common
nitrogen, R*7 and R*® may be taken together with the
nitrogen to which they are attached to form a 3-7 AN
membered saturated heterocycle, which may optionally |
contain 1-2 additional heteroatoms selected from O and / L
S: N O; and 3
; R H ;{
N
a=0-2; |
b=1-6; | X
d=0-3; A
g=0-6; Ry
h=0-6;
) U is —OCH,— or a bond;
1=0-6; V is O or a bond;
k=0-6; W is O, S(0),; NR?, or NCOR?;
m=0-2; X is SO,, CO, —(CH,),—, a bond, or Ar;
—1-6: Y is —NR’R*, Het, Ar, alkyl of 1-8 carbon atoms, or
p=1 —O(CH,),R®
q=1-6; R! is alkyl of 1-8 carbon atoms, alkenyl of 2-7 carbon
. atoms, —OR®, halogen, cyano, trifluoromethyl,
or a pharmaceutically acceptable salt thereof. —CO,R®, —CONR°R’, —NHCOR?®, or NHSO,R¥;

7. A method of treating or inhibiting urinary incontinence
in a mammal in need thereof which comprises providing to
said mammal an effective amount of a compound of formula
I having the structure

R? is hydrogen, alkyl of 1-8 carbon atoms, or arylalkyl
having 1-8 carbon atoms in the alkyl moiety;

R? and R* are each, independently, hydrogen, alkyl of 1-8
carbon atoms, cycloalkyl of 3-8 carbon atoms, arylalkyl
having 1-8 carbon atoms in the alkyl group,

I —(CH,),R®, —(CH,),COR?,

—(CH,),CR™R™(CH,);R®, or —(CH,),CONR™R"?;

OH H or R® and R* may be taken together together with the

@\ )\/II\] N OWCN_X_Y nitrogen to which they are attached to form a 3-7

u v membered saturated heterocycle, which may optionally

contain 1-2 additional heteroatoms selected from O and

wherein, @ is S, and said heterocycle may optionally be substituted
with R';

R® is hydrogen; alkyl of 1-8 carbon atoms optionally
substituted by 1-3 substituents selected from hydroxy,
halogen, and aryl; cycloalkyl of 1-8 carbon atoms; Ar
or Het;

(b) a phenyl ring substituted with (R"),,; R®,R’, and R® are each, independently, hydrogen, or alkyl
of 1-8 carbon atoms, or aryl of 6-10 carbon atoms;

(2) a 5-6 membered heterocyclic ring having 1-4 heteroa-
toms selected from O, N, and S, substituted with (R*),;

(c) a naphthyl ring substituted with (R")_; or

R® is hydrogen; alkyl optionally substituted with 1-3

(d) a phenyl fused heterocycle selected from the group substitutents selected from hydroxy, halogen, and aryl;
consisting of cycloalkyl of 3-8 carbon atoms; Ar, or Het;
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R'° and R* are each, independently, hydrogen, alkyl, or
aryl optionally substituted with alkyl of 1-8 carbon
atoms or halogen; or R and R are taken together to
form a spiro fused cycloalkyl ring of 3-8 carbon atoms;

R'? and R*? are each, independently, hydrogen, alkyl of
1-8 carbon atoms, aryl optionally substituted with alkyl
of 1-8 carbon atoms or halogen; or R**> and R'® are
taken together with the nitrogen to which they are
attached to form a 3-7 membered saturated heterocycle,
which may optionally contain 1-2 additional heteroat-
oms selected from O and S, and said heterocycle may
optionally be substituted with R'%;

R'* is CO,R™ or aryl optionally substituted with a 1-3
substituents selected from —OR™ and cycloalkyloxy
of 3-8 carbon atoms;

R' is alkyl of 1-8 carbon atoms or arylalkyl having 1-8
carbon atoms in the alkyl moiety;

Ar is an aromatic ring system containing 1-2 carbocyclic
aromatic rings having 6-10 carbon atoms optionally
mono-, di-, or tri-substituted with R*¢;

Het is (a) a 5-6 membered heterocyclic ring having 1-4
heteroatoms selected from O, S, and N which may be
optionally mono- or di-substituted with R'S; or (b) a
heterocyclic ring system optionally mono- or di-sub-
stituted by R*® containing a 5-6 membered heterocyclic
ring fused to one or two carbocyclic or heterocyclic
rings such that the heterocyclic ring system contains
1-4 heteroatoms selected from O, S, and N;

R'¢ is aryl, halogen, alkyl of 1-8 carbon atoms, —OR?'7,
cycloalkyl of 3-8 carbon atoms, trifluoromethyl, cyano,

—CO,R'—CONR'R, —SO,NR'R?®,
—NR™CONRYR'®, —NR'R', —NRCOR,
—NO,, —O(CH,),CO,R', ~ —OCONR'R',

—O(CH2)q0R17, or a 5-6 membered heterocyclic ring
containing 1-4 heteroatoms selected from O, S, and N;

R'7, R*®, and R'® are ecach, independently, hydrogen,
alkyl of 1-8 carbon atoms, arylalkyl having 1-8 carbon
atoms in the alkyl moiety, or aryl optionally mono-, di-,
or tri-substituted with halogen, cyano, nitro, hydroxy,
alkyl of 1-8 carbon atoms, or alkoxy of 1-8 carbon
atoms; or when R'” and R*® are contained on a common
nitrogen, R*7 and R*® may be taken together with the
nitrogen to which they are attached to form a 3-7
membered saturated heterocycle, which may optionally
contain 1-2 additional heteroatoms selected from O and
S;
a=0-2;
b=1-6;
d=0-3;
g=0-6;
h=0-6;
1=0-6;
k=0-6;
m=0-2;
p=1-6;
q=1-6;

or a pharmaceutically acceptable salt thereof.

Mar. 7, 2002
94

8. A method of treating or inhibiting atherosclerosis,
gastrointestinal disorders, neurogenetic inflammation, glau-
coma, or ocular hypertension in a mammal in need thereof,
which comprises providing to said mammal an effective
amount of a compound of formula I having the structure

I

OH }II
< ) )\/ N /< >—W N—X—Y
wherein, @7 is

(a) a 5-6 membered heterocyclic ring having 1-4 heteroa-
toms selected from O, N, and S, substituted with (R*),;

(b) a phenyl ring substituted with (R'),;
(c) a naphthyl ring substituted with (R')_; or

(d) a phenyl fused heterocycle selected from the group
consisting of

~ N
[ —
Y N
(GO H
| x
(ngm/ g O; and
Y
|
| X
S P

GO ;

U is —OCH,— or a bond;

V is O or a bond;

W is 0, S(0),; NR?, or NCOR?;

X is SO,, CO, —(CH,),—, a bond, or Ar;

Y is —NR’R*, Het, Ar, alkyl of 1-8 carbon atoms, or
—O(CH,)4R%;

R! is alkyl of 1-8 carbon atoms, alkenyl of 2-7 carbon
atoms, —OR®, halogen, cyano, trifluoromethyl,
—CO,R®, —CONRC°R’, —NHCORS, or NHSO,R?;
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R? is hydrogen, alkyl of 1-8 carbon atoms, or arylalkyl atoms in the alkyl moiety, or aryl optionally mono-, di-,

having 1-8 carbon atoms in the alkyl moiety; or tri-substituted with halogen, cyano, nitro, hydroxy,
alkyl of 1-8 carbon atoms, or alkoxy of 1-8 carbon
atoms; or when R'” and R*® are contained on a common
nitrogen, R*7 and R*® may be taken together with the

R? and R* are each, independently, hydrogen, alkyl of 1-8
carbon atoms, cycloalkyl of 3-8 carbon atoms, arylalkyl
having 1-8 carbon atoms in the alkyl group,

—(CH,) gRQ, —(CH,),COR?®, nitrogen to which they are attached to form a 3-7
—(CHz)jCRlORn(CHz)jRQ, or —(CH,), CONR"*R"?; membered saturated heterocycle, which may optionally
or R® and R* may be taken together together with the contain 1-2 additional heteroatoms selected from O and
nitrogen to which they are attached to form a 3-7 S;

membered saturated heterocycle, which may optionally

contain 1-2 additional heteroatoms selected from O and a=0-2;
S, and said heterocycle may optionally be substituted be1-6:

. 14 =1-9,
with R*%;

R is hydrogen; alkyl of 1-8 carbon atoms optionally d=0-3;
substituted by 1-3 substituents selected from hydroxy, =0-6;
halogen, and aryl; cycloalkyl of 1-8 carbon atoms; Ar ’
or Het; h=0-6;

R° R’, and R® are each, independently, hydrogen, or alkyl :20-6:
of 1-8 carbon atoms, or aryl of 6-10 carbon atoms; ] ?

k=0-6;

R® is hydrogen; alkyl optionally substituted with 1-3
substitutents selected from hydroxy, halogen, and aryl; m=0-2:
cycloalkyl of 3-8 carbon atoms; Ar, or Het; ’

R*° and R* are each, independently, hydrogen, alkyl, or p=1-6;
aryl optionally substituted with alkyl of 1-8 carbon g=1-6;
atoms or halogen; or R*° and R** are taken together to ’
form a spiro fused cycloalkyl ring of 3-8 carbon atoms; or a pharmaceutically acceptable salt thereof.

R?? and R*? are each, independently, hydrogen, alkyl of 9. A method of increasing the lean meat to fat ratio in a
1-8 carbon atoms, aryl optionally substituted with alkyl mammal in need thereof, which comprises providing to said
of 1-8 carbon atoms or halogen; or R** and R*? are mammal an effective amount of a compound of formula I
taken together with the nitrogen to which they are having the structure

attached to form a 3-7 membered saturated heterocycle,

which may optionally contain 1-2 additional heteroat-

oms selected from O and S, and said heterocycle may I
optionally be substituted with R*%;

OH H
R¥ is CO2R15 or aryl optionally susbstituted with a 1-3 @\ )\/IL o~ W N—X—Y
substituents selected from —OR?' and cycloalkyloxy U v

of 3-8 carbon atoms;
R' is alkyl of 1-8 carbon atoms or arylalkyl having 1-8 wherein, ®_ is

carbon atoms in the alkyl moiety;

Ar is an aromatic ring system containing 1-2 carbocyclic

aromatic rings having 6-10 carbon atoms optionally (a) a 5-6 membered heterocyclic ring having 1-4 heteroa-

mono-, di-, or tri-substituted with R*¢; toms selected from O, N, and S, substituted with (R*),_;
Het is (a) a 5-6 membered heterocyclic ring having 1-4 (b) a phenyl ring substituted with (R%),;

heteroatoms selected from O, S, and N which may be

optionally mono- or di-substituted with R'S; or (b) a (c) a naphthyl ring substituted with (R"),,; or

heterocyclic ring system optionally mono- or di-sub-
stituted by R*® containing a 5-6 membered heterocyclic
ring fused to one or two carbocyclic or heterocyclic
rings such that the heterocyclic ring system contains
1-4 heteroatoms selected from O, S, and N; R*® is aryl,
halogen, alkyl of 1-8 carbon atoms, —OR?'7, cycloalkyl
of 3-8 carbon atoms, trifluoromethyl, cyano,
—CO,RY",—CONR''R*%, —SO,NR''R*®,

(d) a phenyl fused heterocycle selected from the group
consisting of

—NR™CONR'R', —NRVR™, —NRVCOR', ~ g
—NO,, —O(CH,),CO.R", ~ —OCONRR', | >=O;
—O(CH,),OR", or a 5-6 membered heterocyclic ring S/

containing 1-4 heteroatoms selected from O, S, and N; ®Y),, E

R'7, R*®, and R'® are each, independently, hydrogen,
alkyl of 1-8 carbon atoms, arylalkyl having 1-8 carbon
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-continued
| AN
S
(Rl)m ! O; and

(GO ;

U is —OCH,— or a bond;

Vis O or a bond;

W is O, S(0),; NR?, or NCOR?;

X is SO,, CO, —(CH,),—, a bond, or Ar;

Y is —NR?R*, Het, Ar, alkyl of 1-8 carbon atoms, or
—O(CH,)R>;

R* is alkyl of 1-8 carbon atoms, alkenyl of 2-7 carbon
atoms, —OR®, halogen, cyano, trifluoromethyl,
—CO,R%, —CONR°R”, —NHCORS, or NHSO,R?;

R? is hydrogen, alkyl of 1-8 carbon atoms, or arylalkyl
having 1-8 carbon atoms in the alkyl moiety;

R? and R* are each, independently, hydrogen, alkyl of 1-8
carbon atoms, cycloalkyl of 3-8 carbon atoms, arylalkyl
having 1-8 carbon atoms in the alkyl group,
—(CH,),R®, —(CH,),COR®,
—(CH,);CR'R*"(CH,);R®, or —(CH,),CONR'*R"?;
or R® and R* may be taken together together with the
nitrogen to which they are attached to form a 3-7
membered saturated heterocycle, which may optionally
contain 1-2 additional heteroatoms selected from O and
S, and said heterocycle may optionally be substituted
with R4,

R is hydrogen; alkyl of 1-8 carbon atoms optionally
substituted by 1-3 substituents selected from hydroxy,
halogen, and aryl; cycloalkyl of 1-8 carbon atoms; Ar
or Het;

R° R’, and R® are each, independently, hydrogen, or alkyl
of 1-8 carbon atoms, or aryl of 6-10 carbon atoms;

R® is hydrogen; alkyl optionally substituted with 1-3
substitutents selected from hydroxy, halogen, and aryl;
cycloalkyl of 3-8 carbon atoms; Ar, or Het;

R*° and R* are each, independently, hydrogen, alkyl, or
aryl optionally substituted with alkyl of 1-8 carbon
atoms or halogen; or R and R are taken together to
form a spiro fused cycloalkyl ring of 3-8 carbon atoms;

R'? and R*? are each, independently, hydrogen, alkyl of
1-8 carbon atoms, aryl optionally substituted with alkyl
of 1-8 carbon atoms or halogen; or R**> and R'® are
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taken together with the nitrogen to which they are
attached to form a 3-7 membered saturated heterocycle,
which may optionally contain 1-2 additional heteroat-
oms selected from O and S, and said heterocycle may
optionally be substituted with R'%;

R'*is CO,R™ or aryl optionally substituted with a 1-3
substituents selected from —OR'® and cycloalkyloxy
of 3-8 carbon atoms;

R*® is alkyl of 1-8 carbon atoms or arylalkyl having 1-8
carbon atoms in the alkyl moiety;

Ar is an aromatic ring system containing 1-2 carbocyclic
aromatic rings having 6-10 carbon atoms optionally
mono-, di-, or tri-substituted with R¢;

Het is (a) a 5-6 membered heterocyclic ring having 1-4
heteroatoms selected from O, S, and N which may be
optionally mono- or di-substituted with R*®; or (b) a
heterocyclic ring system optionally mono- or di-sub-
stituted by R'® containing a 5-6 membered heterocyclic
ring fused to one or two carbocyclic or heterocyclic
rings such that the heterocyclic ring system contains
1-4 heteroatoms selected from O, S, and N;

R*® is aryl, halogen, alkyl of 1-8 carbon atoms, —OR'7,
cycloalkyl of 3-8 carbon atoms, trifluoromethyl, cyano,

—CO,R',—CONR'R?®, —SO,NR'R'®,
—NR™CONR'R', —NR!7R'§, —NR!COR’®,
—NO,, —O(CH,),CO.RY7, ~ —OCONR'R™,

—O(CH,),OR"’, or a 5-6 membered heterocyclic ring
containing 1-4 heteroatoms selected from O, S, and N;

RY7, R*®, and R'® are each, independently, hydrogen,
alkyl of 1-8 carbon atoms, arylalkyl having 1-8 carbon
atoms in the alkyl moiety, or aryl optionally mono-, di-,
or tri-substituted with halogen, cyano, nitro, hydroxy,
alkyl of 1-8 carbon atoms, or alkoxy of 1-8 carbon
atoms; or when R*” and R*® are contained on a common
nitrogen, R*” and R*® may be taken together with the
nitrogen to which they are attached to form a 3-7
membered saturated heterocycle, which may optionally
contain 1-2 additional heteroatoms selected from O and
S;

a=0-2;
b=1-6;
d=0-3;
g=0-6;
h=0-6;
1=0-6;
k=0-6;
m=0-2;
p=1-6;
q=1-6;

or a pharmaceutically acceptable salt thereof.
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10. A pharmaceutical composition which comprises a R? and R* are each, independently, hydrogen, alkyl of 1-8
compound of formula I having the structure carbon atoms, cycloalkyl of 3-8 carbon atoms, arylalkyl
having 1-8 carbon atoms in the alkyl group,
—(CH,),R®, —(CH,),COR®,
[ —(CH,);CR'R*"(CH,);R®, or —(CH,),CONR'*R"?;

or R® and R* may be taken together together with the

@\ o }|I nitrogen to which they are attached to form a 3-7
U)\/N\/\V W N—X—Y membered saturated heterocycle, which may optionally
contain 1-2 additional heteroatoms selected from O and

. @_ . S, and said heterocycle may optionally be substituted
wherein, is . 14
with R*%;

R® is hydrogen; alkyl of 1-8 carbon atoms optionally

L. . substituted by 1-3 substituents selected from hydroxy,
(2) a 5-6 membered heterocyclic ring ha.Vlng 1-4.1 hetegoa- halogen, and aryl; cycloalkyl of 1-8 carbon atoms; Ar
toms selected from O, N, and S, substituted with (R%),,,; or Het:

(b) a phenyl ring substituted with (R"),,; R®,R’, and R® are each, independently, hydrogen, or alkyl

(c) a naphthyl ring substituted with (R"),; or of 1-8 carbon atoms, or aryl of 6-10 carbon atoms;

R® is hydrogen; alkyl optionally substituted with 1-3
substitutents selected from hydroxy, halogen, and aryl;
cycloalkyl of 3-8 carbon atoms; Ar, or Het;

(d) a phenyl fused heterocycle selected from the group
consisting of

R*® and R** are each, independently, hydrogen, alkyl, or
aryl optionally substituted with alkyl of 1-8 carbon
atoms or halogen; or R*° and R** are taken together to
form a spiro fused cycloalkyl ring of 3-8 carbon atoms;

R*? and R*? are each, independently, hydrogen, alkyl of
1-8 carbon atoms, aryl optionally substituted with alkyl
of 1-8 carbon atoms or halogen; or R** and R*? are
taken together with the nitrogen to which they are
attached to form a 3-7 membered saturated heterocycle,
which may optionally contain 1-2 additional heteroat-

RN oms selected from O and S, and said heterocycle may

optionally be substituted with R*%;

R'*is CO,R™ or aryl optionally substituted with a 1-3
substituents selected from —OR?* and cycloalkyloxy
AN of 3-8 carbon atoms;

| R*® is alkyl of 1-8 carbon atoms or arylalkyl having 1-8

/ Y N O and % carbon atoms in the alkyl moiety;
N ; ;

1
R Ar is an aromatic ring system containing 1-2 carbocyclic

aromatic rings having 6-10 carbon atoms optionally
mono-, di-, or tri-substituted with R¢;

| Het is (a) a 5-6 membered heterocyclic ring having 1-4
/ P heteroatoms selected from O, S, and N which may be

optionally mono- or di-substituted with R'S; or (b) a
heterocyclic ring system optionally mono- or di-sub-
stituted by R'® containing a 5-6 membered heterocyclic
ring fused to one or two carbocyclic or heterocyclic

U is —OCH,— or a bond, rings such that the heterocyclic ring system contains

Vis O or a bond; 1-4 heteroatoms selected from O, S, and N;
W is 0, S(0),; NR2, or NCOR?; R*® is aryl, halogen, alkyl of 1-8 carbon atoms, —OR'7,
cycloalkyl of 3-8 carbon atoms, trifluoromethyl, cyano,
X is 80,, CO, —(CH,),—, a bond, or Ar; —CO,R"—CONR''R'®, —SO,NRYR,
Y is —NR?R*, Het, Ar, alkyl of 1-8 carbon atoms, or —NR*CONR'"R™*, _NRleg’ _NRNCBRE’
—O(CH,),R%; —NO,, —B(CHz)pcozR , —OCONR. R ,
—O(CH,),0R", or a 5-6 membered heterocyclic ring
R is alkyl of 1-8 carbon atoms, alkenyl of 2-7 carbon containing 1-4 heteroatoms selected from O, S, and N;
atoms, —OR®, halogen, cyano, trifluoromethyl, 17 o1s 10 .
—CO,R%, —CONR°R”, —NHCOR®, or NHSO,R; R/, R*°, and R* are each, 1ndependen.tly, hydrogen,
alkyl of 1-8 carbon atoms, arylalkyl having 1-8 carbon
R? is hydrogen, alkyl of 1-8 carbon atoms, or arylalkyl atoms in the alkyl moiety, or aryl optionally mono-, di-,

having 1-8 carbon atoms in the alkyl moiety; or tri-substituted with halogen, cyano, nitro, hydroxy,
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alkyl of 1-8 carbon atoms, or alkoxy of 1-8 carbon h=0-6;
atoms; or when R*” and R*® are contained on a common _0-6:
nitrogen, R*” and R*® may be taken together with the =0
nitrogen to which they are attached to form a 3-7 k=0-6;
membered saturated heterocycle, which may optionally

contain 1-2 additional heteroatoms selected from O and m=0-2;
S; p=1-6;
a=0-2; q=1_6;
b=1-6; or a pharmaceutically acceptable salt thereof, and a

d=0-3: pharmaceutical carrier.

g=0-6; % % % % %



