(12) PATENT granted by (19) AP
AFRICAN REGIONAL INTELLECTUAL PROPERTY

ORGANIZATION (ARIPO) 1346
11 ( A)

@21)  Application Number:  AP/P/2001/002101 (73) Applicani(s)
PFIZER PRODUCTS INC

(22) Filing Date: 10/09/1999 Eastern Point Road,
Groton,

(Z‘f) Date Otj Grfint & 15/12/2004 Connecticut 06340,

(45) Publication UNITED STATES OF AMERICA

(30)  Priority Data (72) Inventors: (See Overleaf)
DeNINNO Michael Paul

(33) Country: Us 9 Hermitage Drive,
Gales Ferry,

(31) Number: 60/100,860 State of connecticut 06335,
UNITED STATES OF AMERICA

(32) Date: 17/09/1998

i (74) Representative

(84)  Designated States:

GALLOWAY & COMPANY
GM GH KE MW SL SD UG zw P. 0. Box WGT 28, Westgate

Harare
ZIMBABWE

B A T ...
(51) Intermational Classification : €o7D215/42 A61K 31/47
C07D407/04 C07D409/12

(54) Title
4-Carboxyamino-2-substituted-1,2,3,4- tetrahydroquinolines as CETP inhibitors.
(57) Abstract :

Cholesteryl ester transfer protein inhibitors of the formula (I), a prodrug
thereof, or a pharmaceutically acceptable salt of said compound or of said . 0
prodrug, pharmaceutical compositions containing such inhibitors and the use

of such inhibitors to elevate certain plasma lipid levels, including high : 3

density lipoprotein-cholesterol and to lower certain other plasma lipid levels, OR‘
such as LDL-cholesterol and triglycerides and accordingly to treat diseases
which are exacerbated by low levels of LDL- cholesterol and/or high levels
of LDL-cholesterol and triglycerides, such as atherosclerosis and
cardiovascular diseases in some mammals, including humans.

)

(56) Documents Cited : EP 0 818 448 A



Inventors

MAGNUS-ARYITEY George Tetteh RUGGERI Roger Benjamin WESTER Ronald Thure
18 Meetingrouse Lane, 53 Twin Lakes Drive, 48 Seabury Avenus,
Ledyard, Connecticut 06339, Waterford, Pledyard,

UNITED STATES OV AMERICA Coennecticut 66385, Connecticut 16339,

UNITED STATES OF AMERICA UNITED STATES OF AMERICA



n

a
(§])

20
paa

(§]]

ch

APL01346

+CARBOXYAMINO-2-SUBSTITUTED-1,2.3,4-TETRAHYDROQUINOLINES AS CETP INHIBITORS

KEROUND OF INVENTION

TNIs INvention reiates ¢ choiesteryi ester ransfer proiein (CETP) Inniditors.
pharmaceuncal compesitions cenizining such inhibitors ana the usz of sucn inhibitors

C eievate certain plasma lipic ievels, including high eensity iiDoprotain

~

(HDL -cnolesterol and to lowsr cerain other plasma iinid leveis. sucn as low density
linocrotein (LDL-cholesteror and trigiycerides anc accordingly 1o ezt dissasas which
arz zifsctec by low levels ¢f 5DL cnolesterol and/cr nigh leveis ¢f LDL-cholesterol

SUcCh as aineroscieresis and cardiovascular ciseases in cenain

(I)

ang triclvcenas
mamma's (Le.. those which nave CETP in their piasma ), Inciuding numans.

Atherosclerosis and s associated coronary anery dissase (CAD) is tne
leading cause of moriality in tne industriaiized worlc.  Despite atampts 1o modify
seconaary risk factcrs fsmioking. ohesity. lack of exerciss! and treatment of
cysiipicemnia with dietary medification ancd drug therapy, ccronary near: diseass
(CHD) remains the most commen cause of death in the U.S.. whera cardiovascuiar
Cisease accounts for 424% of all deaths. with 332% cf these associated with
ainheroscierotic coronary hear: disease.

Risk for aevelocment of this condition has beer snown to be strongly
correlated with certain plasmae linic ievels. While eievared LDL-C may be the most
ecognizec form of dysiinidernia. it is by no means tne onty significant fipid associatec
contridutor to CHD. Low HDL-C is aiso a known risk facior for CHD (Gorgon. D.J.. et
ai... "High-density Lipoproisin Cholesterol and Cardiovascuiar Disszse”. Circulation,
(1289), 7¢: 8-13).

Figh LDL-cheiesisret and trigiycerice levels ars oesitively correlatad. while
high leveis cf HDL-cheiestaror are necauvely cerrelated with the nsk for Geveicping
Cargiovascuiar diseases. Thus. dyslinidemia is not 2 uniiary nsk prefile for CHD but
may te comonseac cf one or more lisic anerrations.

Among the manv facicrs centrolling plasma levels of thess disease
cetenaent oanciDles. cnoiesiery: esier ranster protain (CETR acuvity affects all
ftnis 72000 zzlen siasma o giyccorsien fcunc in g numeoer of 2nima:

adlesisnt egisr gng nonve e Zetweer

AP/T/01.02101
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ipsprotein parucles, inciuding nign density lipoproteins (HDL), iow censity ipooroteins

(LIDLY, very low density hpoproteins (VLDL), and chylomicrons. The nert res:

CETT= acuvity 1s a iowenng of DL cholesterol and an increase in LUL cnaiester 3:.
mis effect on ipoproten profile is belleved to be pro-atherogenic. ssoeqiatv in
suMecls wnose ipic profiie comstitutes an increased nsk for CHD.

No wnolly sausfacicry =DL-glevating therapies exist. Niacin =z czn sgnificanty
mergase HDL, but has senous 1oleration issues which reguce compiiance. Fibrates

~~

and ine HMG CoA reguciase innipitors raise HDL-C oniy mocesty (- 13-12%). As a

regull there 1s a significant unmet medical nead for & well-tolerated &

3

mt which can

gnificanty eievate piasma HOL levels, therey reversing or siowing & nrogression

Thus, althoucn thers are 3 variety of anii-ainerosclerosis tharames, thers

Takd 3 -

CONLNUING NEEC anc & contnuing search in this field of art Tor aiternatve terapies.

BUanycrocuInoiines anc anaings as cholesteryl ester transfer orotein mrisitors.

to D ST f 4 nettiras 4 T
oo o Fal No. 2227 100 discloses a class of 4-substituisd 1.7 & .

teranyoraguinolines that possess an acidic C gQroup (or grous converisis tneretn

m

VIVO1 3t ing Z-position that are specific antagonists of N-methvi-D-aspanats (NMDA

recariors end are therefore useiul in the treatment and/or preventian of
newrpgegensraive disoraers.
U Pat. No. £.282.725 aiscioses pyrroloquinoiine bragvkinin 5 EQONISS .

IMMARY OF THE INVENTION

s mvention 1s direciad to compounds of Formuia |

AN /\OR-‘

N
|
i
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prodrugs thereof, and phamaceuticaily acceptabie salts of said comoounas and said
proarugs; 33
wnerein R’ is nyarogen. Y, W-X or W-Y: ‘s}
wnerein W s a caroonyi, thiccarponyl, suifinyi or sulfony::
X s -O-Y. -8-Y. -N(H)-Y or -N-(Y),;

wnerein Y for each occurrence is ingepencenty Z or a fully saturatec.
parually unsaturated or fully unsaturatesd one to ten memperac straight or branchec
carpon chain wherein the caroons, other tnan the conneciing carton. may optionaliy
e rediaced with one or two heteroatoms selected incepenaently from oxyvgen. sulfur
anc nitrogen anc saic caroon 1s optionally mono-. di- o iri-substituted ingependently
with halc. saic caroon 1s opuonally mono-substitutec with hvaroxv. said carbon is
couonally mono-substituted with oxo. said suifur :s opuanzily mone- or gi-substituted
with oxc. said nitrogen is optionaily mono-. ©r ci-sucsuiuied witn 0xC. anc saic
carpen chain is optionallv mono-substitutes with Z. ’

wnerein Z is a partially sawrated, fully saturaiec or fully unsaturaied three to
eignt mempered nng cpticnally naving one 1o four NeIercaioms seectad
independently from oxygen, sulfur and nitrogen. or & picycic nng consisting of two
fused partially saturated. fully saturated or fully unsaturated three 10 six membered
rngs, taken inaependently, optionally having one to four neieroatoms salected
incependently from nitrogen, suifur and oxygen;

wherein saild Z substituent is optionally monc-. ci- or tri-substitutes
independentiy with haic. (C,-Cs)alkeny!, (C4-Cs) alkvi. nyerexy. (C--Csialkoxy, (C.-
Ca)alkylthio, amino, nitro. cyano. oxo, carooxy. (C.-C:lalkyioxycaroony!, mono-N- or
di-N,N-(C,-Cg)alkylamino wherein said (C4-Cglalkyl suzstituent 1s cotionaliy mono-.
di- or tn-substituted independently with halo, hyaroxy. (C.-Cs)alkoxy. (C.-C,)alkyithio.
amino, niro, cyano. oxo. carsoxy, (C.-Cslalkylexvearoony:, mone-N- or di-N.N=(C.-
Cs)alkylaminc, said (C;-Cs)aikyi substituent is aisc ccucnaily suzsiwited with from
one to nine fluorines:
R%is a partially saturated, fully saturated or fully unsaturatec one tc six membered
sUraignt or drancnec carobon cnain wnerein the carocns. other tnan the connecting
caroen. may optionally be replaced with one ¢ twe neiercaloms selectes
ingepenaently from cxvgen. suifur anc nirogen wnersim sa&il Zarmon 2ems ars

oouCnally meonc-. - Or IN-SUDSUIUIEZ nCEeDencEnty wilh nail. s&z Zerneon s

AP/T/ 01102101
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cplonaily mono-substituted with oxo, said caroon is cotonally mone-sunsttuted with

mvoroxsy . sald sulfur s optionaliv mono- or dé~su;qstituted WItn OX2. sai¢ nirogen is

orio- or ci-substituzies with oxc: or seid R° is & partually saurated fully

}
12 or ully unsawurates three 10 seven memoersc nng optionally Kaving one

0oms selected ingenendently from oxvoen. suffur anc ruy
said RTongis aotzonaiiy atiacnad through (C.-Calalkyl;
wneren said R* n ng g cotionally mono-, di- or iri-substiiue ndependently

wir s, (Co-Colalkeny!, (C..Cg) alkyl, hycroxy, (C. -Csialkoxy
S St 5/ b, b b y

amino, mire. gyanc. oxeo, carsoxy, (C,-Calalkyvioxyvearponvl, mono-iv- o0 di-N N-(C.-
C TN wnerein saic (L-Cgjalkyl substituent is opuenally o rotne

-~

Ty Vs rhe ooy ; ;{ P i v LT LT i
OUY Wi Nzie, n\, ToxXy, (L.-uzia KOX;’. (At ™y WREN

<2
=
H
i
3
el
7]
Qg
4]
3
Q
(Y

~nzrein LS 2 fully sawrated, partally unsawraise or fully unzaiuraac one

am wpersin t rman

he connetung caroon. may cotionally be repiacss with one heernst

orm o selected

;.

from oxvgen, sulfur and nitogen and said caroon s ooticnasiy

SUDSIUISS ingeDpenaentiv with haic, said carbon Is oo onallty

TVITOXY. S3C CArbon IS oRtcnaily mono-substitutes with oxo. said

MCne- O clh-substitutec with oxo, said nitrogen is cotionally mona- o Shsubstituted
WL OXC. 2nt said Carbon chizin is optionally mone-sunstituted with

whnerein Vis a partiaily saturatad, fully saturarsd

BIZ7 METDArEC ring optionally naving one tc four netercaioms

neaoententy from oxygen. suifur and nitrogen. ¢r = aicyclic rin

fussz partially saturateq, fully sawrated or fully unsaturated

nNgs. t@<en ingependentv, coucna lly having cne o four hetercatoms

noEnandentlly rom nirogen, suliur and oxygen,;

wheren sald

ntis cotionally mone-, di- e, ra-sunsitutes

al Py s o ot i ot -~ o~ ~ " Y s -~
ngeengenty with halo, (o ~Ceiaikvl, (C5-C4) ialkenvi nvoroxy, 12, Ly, e
o~ i e - s N -

SHERINC 2MING. NS, ovans. OX0. Carcoxamov. monc-N- o o

AP/T/01/02101
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mono-, di- or ti-subsututed independently with hyaroxy, (C.-Cglalkoxy, (C-.-
Ca)alkyithic, aminc. nitro. cyano, oxo. carboxy, (C,-Cs)alkyioxycaroonyi, mono-N- or
ci-N.N-(C1-Cs)alkyiari,mo, said (C4-Colalkyl or (Ca-Cglalkenyi suosiituents are aiso
opudnaliy substitutes with from one to nine fluorines;
R'isQ orv’:

wnerein G a fully satwrated i, partially unsaturated or fuliv unsaturatec one to
Six mempered straight or branched carbon chain wnerein the Caroons. otner than the
connecting carbcn. may optionally be repiacec with one hetercaicm selected from
oxycen. sulfur and nifrogen and said carpon is optionaily mono-. Z.- or iri-substituted
Incedendently with haic. saic carbon is optionaliy Mono-sussituied with hydroxy,
said caroon is opuonally monc-substituted with oxe. saic suifur 1s cotionaliy mono- or
di-suDSUIUIEd with OXO. saic nirogen IS optionally monc- ¢r di-susstituted with oxc.
anc saic carbon chain is cpuonally mono-substituted with v

wherein V'is is a carually saturated, fully saturatec or fully unsaturated three

ic six mempoerad nng cotionally having one 1o two netercaioms seieciac

5

aepengentiy from oxygen. sulfur and nitrogen;

wherein saic V' supstituent is optionally mono-, di-, tri-, or ietra-substitutec
indepenasntly with halo. (C4-Cs)alky!, (C4-Cs)alkoxy, amine. nitre, cvanc, (C.-
Cs)alkyloxycarbonyl, mono-N- or di-N,N-(C,-Cg)alkylamino whereir said ( C.-Cg)alky!
supstituent is optionally monec-sutstituted with cxo, said (C.-Cs)alky! substituent is

also opuonally substituted with from one to nine flucnnes:

AP// 0102 101

wherein either R® mus: contain V or R must contain V'
R®.R® R and R®are each independentiy hydrogen. z bond, nitre ¢r naic wherein
said bond 1s substitutec witn T or a partially saturatec. fully saturatec or fully
unsaturated (C4-Cs,) straight or branched carbon chain wnerein caroon may
cetionally be replaced with one or twe heiercatoms seiectec inaecencently frcm
oxygen, sulfur and nirogen wherein said carbon atoms are optcnally meono-, di- or . -
tri-suzstituted incepenaentiy with halo, saic caroon s coticnally mono-susstituted
with hycroxy, said carben is eotionally moneo-substituted with oxc. said sulfur is
couonally mono- cr ci-susstitutec with oxe. saic nitrogen is ootenally monc- or di-

suosttuted with ©XT, anc saic carpon is oolcnali v mene-subsinutes with 7,

[@}

wnerein T is & cariaily saturatac, fully saiuraec or fullv unsaturaiec three 1o

€:gnimemberec nng coucnany naving cne 1o fcur netercaicms ssiesies
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incieperigently from oxygen. sulfur and nirogen, or a bicyclic ring corsisung of wo
fusec parually saturated. fully saturated or fully unsaturaisd three 1o 21 memberae
nnIs. laken incependenty. oononaily having one to four netercaioms ssiscied
meenancently rom nitregen, suifur and oxvgen:

wnerern saild T supsiiuent is  opuonaily monc-. Ci- o7 in-substitutec

noztencently with naio, (C.-Cgialkyl, (C4-Tslalkenvi, hyaroxy, {Co-lgiakoxy, (Ce-

3

Celalkviiiio, aming, nitro. cyans, OXo. Carpoxy, (C.-Cs)alkyioxvecarse

SelNUN-{L-Calatkylamine wherain saig {C,-Celalkyl substituent is ozuonaily. mono-,
S 07 Ui-subsututec ingspencently with nvaroxy. (Cy-Cslalkoxy . (O-Cgalkvithue,
©. oxc. carnoxy. (C4-Cslalkyioxvearzonvi, mono-n. or Gi-NN-{C.-

a3 owith from

said (Cy~Cqjalky! substituent i1s aiso ootionaily subst

rated optionally having one 1o thres hetercaioms

» nitrogen. sulfur anc oxyger;

a3
=

wigrsir saig nin iormec by R™and R or R%and B zncior R and

& couonaily mone-, oi- or ri-substituted independentiy with hais. (C.-Cgialky:,

Ly Coakvisulfony, (C.-Calaikeny!, hydroxy. (C.-Cg)alkoxy, (C.-C.ia

W

3
5

%
Q
o
3
)
0
x
Y

)

arooxy. (Cy-Celalkyloxycarponyl. mono-N-  or  di-N.N-{C.-

Cshamviermine wnerem said (C.-Cglalkvl substituent is epuenzliv mo

O e i pr e ¢ =n PSR S . oIl Y™ ~ ™ oy pidam g o, om .
suastiwes maedendently with hyaroxy, (C,-Celalkoxy, (C.-C.ialkyitnis. amino. e,

“vano. oxg. carpoxy, (C.-Cslalkyioxycaronyl, mono-N- or Gi-N.N-{C.-0: askv faminc,

saic (Co-Coialkyt substiiven: is aiso optional v substitutes with frorm ong 1o mins

Wil he proviss that when 27 i carboxyi or (C.-Caialkyicarnoxyi. iman R 1 not

A~ preferrea grous of COmMRCuUNCs, designaied tne A Group, conians these
ToCunas having the Formuis | s shown above whersin

o L+ ey o s
= mats,

ne 7 nirdgan s Deta

s

PPN
[ R VAN 1
P WS

A mono-N- or

AP/T/01,02101
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W is caroonyl, thiocarbonvi or -SO--;
X is -O-Y-, S-Y-, N(H)-Y- or -N-(Y)-;
Y for eacn occurrence s independentiy Z or (C.-Cujalkyt. saic (C.-Cyjaikyl optionaliy

supsututea with from one ¢ nine fluonnes or nvaroxy, or saig {C,-C.jaikyl oouonally

mono-subsittuted with Z;

[8]]

wnerein Z is 2 partially saturated. fuily saturated or fully unsaturated three to
six memperad ring optionally naving one 1o two neteroatoms selected incependentty
from oxygen, sulfur and nitrogen;

wherein saic Z substituent s optionaily mono-. Ci- ¢ tr-substituted

10 indepengentiy with haio. (C.-C.)alkyl, (C4-C.lalkoxy, (C.-C.lalkvlinic. nitro, cyano,

oxe. or (Ci-Cg)alkvioxycaroonvi. said (C:-C,)alkyl 1s ooticnaily  substituizg with from
ong 10 nine fluornes:
R isa partally saturatec. fuliv saturatec cr fully unsatwrzatec one to four membperec
straight or orancned carcon chain wheren the carpens, oiner than ng connecting

rern

carbon. may optionaily 22 replacec with one netercamom s

[§)]

lected incependently

in

from oxXygen. suiiur anc nitregen wherein saic caroen gioms are oguonally mono-, di-
or i-sunstitiiec indepenaently with haic, said carbon 1s optionally mono-substituted
with oxc. said carbon is opuonally mono-substituted with hycroxy, said sulfur is
optionally mono- or di-substituied with oxc, said nitrogen is optionally mono- or di-
20  substituted with oxo: or said R is a partally satrated. fully sawrated or fully
unsaturated tnree 10 five mempoered ring optionally naving cne hetercatom selectec
incdepenaently from oxygen, suifur ang nitrogen;
wherein said R fing is optionaliy mono-. di- or tn-substituted incependently
with halo, hvdroxy, (C.-Ce)aikoxy or (C,-Cs)alkoxycaroonvi;
25 R’is Q-Vwherein Qis ( C.-Cylalkyl and V is a five or six memberea partialiy
saturaied. fully saturates or fully unsaturated ring ontionaity having one 1o three
heteroatoms selected incependently from oxygen. sulfur and nitrogen;
wherein said VvV nn¢ 1s ogtionally monec-, ai-, tr- cr tetra-supbstituted
indecenc’énﬁy with halo. (C.-Cglalkyl, nydroxy, (C,-Cslalkoxy. miro, cvano or oxo
wnerein said ( C1-C;)alkyi supstiueni optionally has from one to nine fiucnnes:

R* is (C-Caalkvl:

(g8
O

AP/F/ 01702101
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R7 anc R are each indepe naently H, haio. T or (C.-Calalkyi. said (T, s alkyl

cotionaiy having from one o nine fluonnes or said (C,-Ce)alkyl is ozt onally mane-

ot diE b o
Fudsmliec witn b

wneremn T 1S @ paruahy sawrated, fuily sawratec or fully ¢
i< MEMDEred nng optionaily naving one 1o two NEISr0atoms S21ecies Incepenaently
rom oxvgen. sulfur ang mirogen;

wnersmnm said T suDstuent is opuonally monc-, G- o resunstituted

!

witr nale. {C.-Cgjalkyl, hvdroxy. (C.-Cslalkoxy

~Cajalkyithio,

<. caroxy, (C.-Csizikvioxycaroonyi, meno-N- or di-N.N-{{.-]

alkyizaming

cotanally has frem one 120 nine nuornes: and

XUmno R oare H
E70 DhEmmaceuticaiy w2 salts therect.

uz of compounds which is preferrec among

SIMIDoUNCs,

¢ ine B Grous, Soniams these compouncs whersin

Yos (C.-Liainvi, said (C4-Cylalky susstituen: ooronzilv sunstituies
Wit frorm one 1o nine fiuorines or nydroxy;

-Laiaikvl ane Vis phanyl, pynidinyl. or pyrirmidinyt;

wneremn said V ning is eotonally monc-. gi- of tri-substituted indanandently

win nan, (L.-Celalkyl, nyaroxy, (C4-Cglalkoxy, nitro. cvano or oxo wns

nsaid { \\..n'

ws iKY SUDSTIUENT oplionally nas from one 1o nine fiuornes:

ity sawrated (C,-C, ) sraignt or branchec carbon cnain; or 54

urams inrze 10 five membsrad nng; wherem saic R R* chain or nn

M-, di- O tri-substituted ing =1 noentrv with haic:

- =7 and R are each incependentlv hydrogen. halo or {Ca-Calalkyl, sair { L -Cqalkyl

colionally having from one to nine fluorines: an
pharmeceuucally accepanie saits thereof,

- e,

unas which s preferreg ameng the 3 Groun o

w8 1"!"‘155?"‘;\,’1 anc Vs DnEﬂm or ZqumVl

whersin said Voning s oouonally mone-, o

AP/F/01/,02101
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Especiaily preferrec compcounds of Formuia | are the compouncs

12S.48) 4-{{3,5-bis-triflucrometnyi-benzyl)-methoxycarpony -aminoj-2-iseoropyi-6-
triflucrometnyi-3.4-cinvaro-2H-quinoiine-1-carpoxylic acic i oropyi esier;
1285.48] =1 {3.S-Dis-mﬂuorcmemyl-benzyl)-methoxycamonyc1ammo}-6—cmcro—2-
cyvcicorenyi-3,4-dinvaro-2H-guinoiine- 1-carpoxyiic acic 1scoropyt ester:
[2S.4S] 2-cyciopropvi-2-{ 3,5-cichloro-penzyl)-metncxycarcenyl-aminoi-g-
triflucrometnyl-3,4-dinvaro-2H-guinoline-1-carboxylic acic xsooroo_vi esier;
[2S.4S] £-[(3,5-bis-trifilucromethyi-benzyl)-methoxycaroonyi-aminoj-2-cveiogropyi-6-
trifiusromeinyi-3,4-dinyare-2H-quinoline-1-carooxylic acic tert-butyi ester:

(25.451 -3, :—bis-tr;ﬁucrometnyl-benzyl>-methc><y roonvi-amingi-2-cycicoropyl-8-
rifiuoromethyi-3.4-dinvero-2H-quinoiine-1-carboxvic 2Cic 1ISopreoyt eser
[28.48) 2-/(3.5-bis-tnflucrometnyi-benzyi -methoxycaroonyl-aming;-2-cveiooutyi-c-
rifiucromeinyi-3.4-dinyare-2H-quinoiing- 1-carboxyiic acic 1scproby! ester

and charmaceutically accepiabie salts of saic compounas.

M
0
0
)
0
O
Q
3
0
(73]

Especially creferred compouncas cf Formule | are in
[2R.43] £-1(3,5-bis-triflucromernyi-nenzyij-methoxycarconyl-amino:- 2-ginyi-5-
triflucromethyi-3,4-dinygro-2H-quinoling-1-carboxyiic acic iscprepyt estar
[2S.48] 4-[(3,53-bis-trifluoromeinyl-benzyl)-methoxycarconyi-aminoj-2-
methoxymethyl-6-trifiuoromethyi-3.4-dinydro-2H-auinciine-1-carocxylic acid iscpropy!
ester,

[2R.48] 2-[{3.5-bis-triflucromethyl-benzyl)-metncxycarcenyl-amingi-2-stnyi-&-
trifiuoromethyi-3.4-dinyero-2H-guinoline- 1 -carboxyiic acic 2-hycroxy-einy: esier;
[2S.48] <-[(3,5-bis-triflucrometnyi-benzyl)-methoxycaroonyi-aminoi-2-Cycloprepyi-6-
tifluoromethyl-3.4-dinyero-2H-guinoiine-1-carpoxyiic acic ethyl ester;

[2R.48] 4-{(3.5-bis-tifluoromethyl-benzyl)-methoxycarconyi-aminoj-2-einyi-o-
triflucromethyi-3.4-dihyaro-2H-guinoline- 1-carsoxyiic acid einyl estar

[28.,4S] 4-[(3.5-bis-triflucromethyl-benzvi}-methoxycarbonyi-aminol-2-cvciopropyi-8-
triflucrcmethyl-3.4-cinvdro-2H-quinoiine-1-carcoxylic asic propyi ester,

[2R.48] 4-[(3,5-bis-trifiuoromethyi-benzyi}-metnoxycarsonyl-aminoi-2-ethyi-5-
tnfluorometnyl-3.4-cinyero-2H-quinoiine-1-carcoxyiic acic preoyvi ester,

anc oharmaceutically acceptanie salt thereof

— . : ~
zsdelaily preremrel COMPOUnIs wilnin n2 o Greus cf ccmocouncs ars

AP/T/ 01702101
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R° 15 mopropyl;

15 3,5-bas—tdﬂuoromemytaneiytmemya;

- .

1 tnyi;

1
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o

1]
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i

T s rifluoromethyi: anc

@
o

oY g isopropyl;

R s cvaioorony;
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T Y s en-buv
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20 R7ais cvolooropyi,
= o.b-Dis-tflucromeinvichenvimethyl
o
= 15 meinv
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F° s cvolopropyl,

R s 3.5-bis-tnfluorometnvicranvimethvi:
=" methyl
R" rflucrometnyl; anc
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R is 3.5-bis-trifiucromethyviphenyimethyi;
R is methy!;

R® triflucromethyt; and

R’ is H:

C. Y s 1sopropyi;

R*is ethyl;

* is 3.5-bis-triflucromethyiphenyimethyl;

U

[ind

R is methyl;

PD
R is H:

is trifluoremethyi; anc

-

h. Y is isopropvt;
R® is methoxvmetnvi:
R is 2.5-bis-trifiuoromethviphenvimetnyl;

is methy!;

g o

<

1s trifluoromethyi: and

-

Ris H;

I. Y is 2-hyaroxyethvi;

R?is ethyi:

R’ is 3,5-bis-trifluorometnylonenyimethyi:
R is methyl:

R%is triflucromethyi; anc

R is H:

j. Y is ethyl;

R? is cyciooropyi;

R’ is 3,5-bis-triflucromethylonenvimethyi;
R* is metny!;

R® is trifluorcmetnyvi; anc

R is H:

K. Y s ethyl;

R’ is 3.5-bis-triflucromainyvionenvimetny':

01.02101
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z nyipnenvimethvi;
Pt Yol
Lanc
YOS reDrony
4~ ﬁ»“’:; i
C =T
. P . o
L D-nsermuoromenvionenvimethyh
iv aeceptable salts of saic comooungs.
12 Cther preferres comnounds are the compounds

anzyll-methoxvearconvi-aming -2

quinoling-1-carpoxviic acic iscpropyvi asie:

s-irifiuoromeihyl-benzylj-methoxycarbonyi-armino

:W:uaft,, Fie :».-~-’1ln‘v'O o2

naiina%carboxylic acid isopropyvi esizr

N e
A

20 [28.48] Z-cveiooropyi-2-{(E B-dichioro-benzyl)-metnoxycarponyi-am

shugromethvl-2 4-dinvdre-2--cumncline- 1-carpoxvhic acid isopran

:thyl-banzyl)-methoxycaroenyvi-aming!

- . A i o TR RTIRN H “ H 1 [T
trfiucrometnyi-3 d-dinyare-2H-aumnoline- 1-carpoxyiic acid ter-buty

{3 S-pis-trifiucrometnyi-benzyvl)-methoxycarnonyi-aming!

22 ~zuinoline-1-carboxyiic acid iscoropy! asie:;
nyi-benzvl)-methoxycaroonyvi-amino)-
o-ZH-cuinoline-1-carboxylic acid iscoropy!
-Denzyij-metnoxycarconyi-aming)--
wifiugrometnvi-2 &dinvaro ZH-gquinoline-1-carboxyiic acic iscoroovi este

+3) =~ 2.5-Dis-trflucrometnivi-penzyli-methoxycarconyi-amino)-

5 4-dihydro-2H-quinciine- 1-camoxy

61.62101
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[2R 48] £4-(2.5-bis-triflucrometnyl-benzyi}-methoxycarocnyi-aminol-2-ethyl-6-
trifiucromethvi-3.4-dinygro-2H-quinoline-1-carpoxyiic acic 2-hveroxy-ethy! ester;
[28.4S] 4-[(2.5-bis-trifluorometnyl-benzyl)-methoxycaroonyi-amino}-2-CySiopropyl-6-
wifluorometnyvi-3.2-ginvero-2H-auinoiine- 1-Carcoxyvic acic etny! esier
[2R.48;] 4-[{Z 5-bis-trifluoromethyi-benzyi-methcxycarpbonyi-aminol-z-ethyi-6-
trifiuorcmethyi-3 4-dinvaro-2H-quinoline-1-carboxylic acic ethyi ester;
[2S.48] 4-[(3.5-pis-trifluoromethyi-benzyi)-methoxycaroonyi-aminoj-2-cyciopropyi-6-
trifluoromethyi-3 2-dihydro-2H-guinoiine-1-carboxylic acic propyi ester,
[2R.48] 4-[{Z 3-bis-trifluorometnyi-benzyl)-methoxycarbonyl-aminci-2-sthyi-5-
trifiuorometnyvi-3 £-cihyGro-2H-quinoiine-1-carboxylic acic proovi ester,
anc oharmeaceutcally accepianie salts of saic compeuncs.

A preferrec groun of compounds, aesignated the £ Grour. contains tnese
compouncs having the Formulz | as shown above wnearein
R* is beta:
the C° nitregen is betz;
R s W-X:
W is carbonyl, thiccarbonyl! or sulfonyi;
Xis -C-Y-, S-Y-. N{H}-Y- or -N-(Y),-,
Y for each occurrence is independentiv Z or (C.-Clalkyi, saic (C.-Cy)alkyl optionalty
having from one to nine fluonnes or saic (C,-Cuialkyi oplicnally mono-substituted
with Z: ‘

wnersin Z is a partially saturaiec. fuliy sawratec or fully unsaturated three 10
six membered nng optionally having one tc two hetercaioms selacied indebendently
from exygen. suifur and nitrogen;

wherein said Z substituent is optionally monc-, di- or tn-supstitutec
incependently with halo, (C,-Culaikyl, (C.-Cyalkexy, {C,-Cyjalkyvithio. nitre, cyano,
cxa. or (C4-Cq)alkyloxycaroonyi, said (C.-Cyjalkyi sucstiuent couonally substituted
with from one 1o nine fiuornes;
Risa partially saturated. fullv sawrated or fully unsaturated one tc four membered
SraIght or brancnec carbon chain wnerein e caroons, other than the connecting
caroen, may couenaily be reniacec with ¢cne netercaiom seiectec indegencentiy
irom oxygen. suliur anc nircgen wnerein saic Caroon aisms &re Soucnalty monc-, G-

P Y - TR LY SRl Y e Pty -~ s e -~ o~ — - o~ — e em ey ey IRl .o g
CrAD-SUSSUTUIEC INCetancanty wilh *all. sa:8 Z38rCC2n e Z2uchaly menc-sutstiuiec
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RYis W-Y ;
W is carponyl, thiocarbonyi or suffonyi; a
Y 15 {C.-Cglalkyi. said (C.-Cs)alkyi optionally having frcm one 1o «" ¢ ficonnes or saic
{C--Cs;alkyi cpucnaiiv meno-supstitutes with Z:

wnerein Z is a partially saturated, fuly saturaiea or fully unsaturaiaa tnree to
six mempoerad nng opuonally having one to two heteroatoms s&iecied Incepencently
from oxygen, sulfur anc nitrogen;

wherein said Z substituent is optionaily mono-, ci- or tri-substituted
incecencently witn haie, (C4-Culalkyl, (Cy-Cyalkoxy. (C4-Calalkvitnic. niro. cvano,
oxo. cr {C,-Cs)alkyloxyearbenyi, said (C.-C,)alky! cotionainy  suostituied with from
cne @ nine fiuonines:
R sz carually sawratec, fullv saturated or fully unsaiurgtea one i iour mempered
straigni or brancnec Csroon chain wnerein the cardocns. CINEr than ng connecung

carcon. may optionally be repiaced with one heteroatom seiecieC incepenaently

-

rom oxvgen. sulfur anc nitrogen wherein said caroon gtoms are osuonally mong-, ¢i-
o7 IN-SUBSUIUIRC Incepencendy with halo, said carzer i oCZuonaly Monc-susstutes
with ©Xo. said carpon is optonally mono-substitutec wnn hveroxy. saic sulfur is
optionaily mono- or di-sudbstiwted witn oxe, said nitrogen is cpucnally monc- or di-
substituted with oxo; or said R° is a partially satwuratec. fully saturated or fully
unsaturated three 1 five mempered nng cptionaliy naving ons neieroatom seiected
mcepandantly from oxygen. sulfur anad nitrogen;

wnerein said R’ ri rng is optionally mono-, Gi- Cr ri-suCsutuiec incepencently
with haio. hyaroxy, (C.-Cslalkoxy or (C.-Cs)alkoxvcarconyi:
R®is Q-V wherein Q is (C.-Cajalkyl and V is a five or six mempered parually
saturated, fully saturatec or fully unsaturated ring cptionally having one 1o tnres
herercaloms seleciad incependently frem oxygen, sulfur anc nitrogen:

wherein said V nng s optionally mono-, di-, tri- or 1era-subsuuec
independently with haic. (C.-Cs)alkyl, hydroxy, (C.-Csjalkoxy. nitre, cvanc cr cxo
wnerein said (C,-Cg)alky! substituent opticnally has from one tc nine fiucrines:

-

R’ is (C.-Cy)alkyi;

R®and R are each ir naepenaently (C4-Cglalkyl or (C.-Calaikoxy. saic (C.-Cslalkyvi cr
(C.-Calalkoxy sussutuents couonaily having from one 1@ nine fucnnes or said (C.-

-~ e e SN i e i Cam e anem T
w2 @IKSXV OF {we-ws:3lKy SUDSTWUENTS Suonally mMCnC-sulDsSiilises with 1.

/01702 101
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Ris 2 arually saturated. fully saturated or fully unsatratec one 1o four membered
straight or orancned caroon cnhain wherein the carpons. other than the connecting
carbi:. may ogtionally be rebiaced with one heteroalom seteclec incepenaentiy

b

from bxygen. suifur anc nirogen wherein saic caroon aioms are osuonaily mono-, di-

Or N-SUDSUIUIEC Ingepencenty with haie. said caroon is coucnally mono-substituted
with CXC, saiC caroon is coucnally mono-substituted with hveroxy, saic sulfur is
optionally mono- or di-substituted with 0xo. said nitrogen s optionally mono- or di-
substituted witn oxo; or saic R° is a partially saturatec. fully saturated or fully
unsaturaied inres (¢ five membered ring optionaily having one neiercaicm selected
ncenanaenily from cxXygen. suffur and nitrogen;

wherain saic R* fi nng s optionally monc-. i- O tri-sudsututes inoepkndently
with nzlo. nvcroxy. (C.-Cyialkoxy or (C.-Cglaikoxvcaroony::

*is Q-V wnerein Q is {C.-C. izlkyl anc V is & five or six memperec cariially
sawurated. fully saturatec or fully unsaturated ring ogtionaily having one 1o thres
hetercaioms seieciec indepenaently from oxygen. sulfur and nitrogen:

wnersin saic V' nng s optionally mono-. C-, in- Cr {slra-sussttuted
incepanaently with naio. (C;-Cglalkyl, hydroxy, (C--Ce}aikoxy. nirs, cyanc of 0xo

wnerein said (C,-Cs)alkyl substituent optionally has from one 10 nine fiuorines;

R® and R’ are sach incepencently (C4-Cg)alkyi or (C.-Cglalkoxy. said (C,-Cglalkyl or
(C4-Cslalkoxy sucstituents optionally having from one e nine fluonnes or saic (C.-

Cslalkexy cr (C.-Csjalky! substituents couenally meono-sunstituted witn 7T,

AP/C/01/02 “0,1

wnerein T is & partialiy saturatec, fully satrates or fully unsaturaied five to
six memberec nng coucnaily naving one to wo hetercatems seiectec independently
frcm oxygen. sulfur and nitrogen;

wnerain said T substituent is optionally mons-, di- or tri-substituted
incependentiy with haio. (C.-Cg)alkyl, nydroxy. (C.-Cgialkoxy, (C.-C,)alkylthio,
amino. oxc, carooxy, (C.-Cgjalkyioxycaroonyl. meno-N- or ¢i-N N-(C,-Cs)alkviamino
wherain saic’ (C.-Cqlalkyl supstituent cotonaily has frcm one to nine flucnnes:
or R anc R are taken togewner and form one nng that s a canially saturatec or fully
unsaturated five or six memzerad nng optonaliv having cne to two neteratoms

incesencenty selectes o™ nitrogen. sulfur anc cxveer
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wneremn said ning formed by R° and R s optionally monc- di- or -
aikeryl

sunsituied incependently with naio, (C.-Cqajalkyl, (C-Cplalkyisuifonyi. |

nvaroxy. (C-Cualkoxy, (Z.-Z,salkyithio, amino. nitre, cvanc. ox

Gi-N.N-{C.-C.jalkviamino wnersir

T R + P
’91:.': ‘vaBOﬁyi TON et

suzgiiuent souonally nas irorm sne 1o nine fluornes;

gre M and pharmaceutically acceptabie salts tnereof.

= preterred group of cormpounds, designatec the H Group, coniams those

uiz | 25 shown above wnheramn

g oy ipee s e i e
Yo RTOSEM 18 DEla
-«
=

ully unsaturated three w0 5

3l DAVING ONe 10 T RSISrcaoms selected incenengently

SUTT &N neErogen,

PRt s e ey

AGEMY WD Naic, HRIRN AN Yahic,

[EER S O LT L

Iy saturatec or fully unsaturatsd one tg

HENL T Drancheg carnon thain wﬁﬂrem tne carbons, other than the o

v ootionally be remaces with one hetercalom seleciad

rein saic carson S1oms are oonlics

witn halc. saic carbon s optionally mor

WY OXT.S8IT £3rD0n 1S optonally monc-substtuted with nvadroxy.

ocpuanaly mone- of gi-suDstiuies with oxo, said nitrcaen is optonaity

s partially sawratec, fully sawrated o &

Tneres nng cpuonally having one hetern

angently from «

wreraln sgic R ang 12 cotonally mone-. di- or ti-substituted in

N e
;“t}ﬁﬂ!":X}. Daremos )

or (Ce-Colalkoxvearnonyi;

wharein 0 0

1S @ five or Six memaoeres oo

unsawranec nng cousnally naving &rns im inre

ans nrsge
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wheren said V rnng is optionally monec-. Ci-, - COf ietra-substituted
indepenaently with haic, (C,-Cg)alkyl, hydroxy. (C,-Cg)alkoxy. nitro, cyanc or oxo
wherein saic (C4-Cslalky! supstituent optionally nas from one 10 nine fiucnnes;
R*is (C.-Cajalkyl:
R®and R are eacn inaenencently (C4-Cg)alkyi or (C.-Cgjalkoxy. saic (C.-Cg)alkyl or-
(C4-Cs)alkoxy sunstituents optionally having frem one 10 nine fluonnes or said (C.-
Cglalkoxy or (C,-Cs)alkyi substituents optionally mono-substitutec with T:

wnerein T is a panialiv saturated. fully saturatec or fully unsatwraied five 10
six memberec nng opucnally having one to two Netarcaioms seiecied incenendently
from oxygen, sulfur anc nitrogen:

wherein said T substituent is optionaliy mono-. - ¢r i-substituted
indepenagently witn hae, (C.-Cglalkyl, hyaroxy. {C.-Cslaikoxy, (C.-C,lalkylthio.
aming. oxc. carboxy, {C.-Csialkvioxvearbonyl, meno-N- or ci-N.N-{C.-Cs)alkyiamino

wherein said (C.-Csjalkyvi supstituent optionally has irom one ¢ nine fiucrines:

or R®and R’ are 1gken cgeiner and form one nng tnat is a sarually sawrates or fully

«

-

unsaiuraie

(&)

Ve or six membearac ang opuonally naving cne 1t wo Neteramems
independently seiectec from nitrogen. sulfur and oxygen:

wherein said rnng formed by R® and R’ is optiocnally monc-, G- or tri-
substituted independentiv with haio, (C4-Cy)alkyl, (C,-C.)alkvisutionyl. (C.-Cylalkenyl,
hyaroxy, (Cs-Cilalkexy, (C.-Culalkvithio. aminc. nitro. cvanc. oxo. camoxy. (Cs-
Caalkyioxycarsonyi, menc-N- or di-N.N-(C.-C;)alkyiamino wnerein saic (C.-Cy)alkyl
substituent optionaiiv nas frem cne to hine fluonnes:
R® and R® are H; anc cnarmaceuticaily acceptanie salts thereo?.

A preferred croud cf compounds, desicnaiec the | Grouo. contains those
compounds having the Formuiz | as shown above wnerein
R? is beta:
the C* nitrogen is beta:
R"is W-Z:
Wis mmdny!, thiocaroenvi cr sulfony!;
Zis g partiaily satwuraied. fully saturateg or fully unsaturated tnree 1o six mempered
nng couonaliv Raving one 1o two hetergaioms ssiecied inaepencently from oxygen.

sulfur anc nitrcgen:

AP/T/01/02101
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or R° and R’ are taken together and form one ning that is a parually satwrated or fuily
unsaturatec five or six membered rning optionally havirg one to two netercatoms
independenily seiecled from nitrogen, sulfur ana oxyg tr,

. . = - } Ny
wnerein saic ring formea py R® anc R’ is cpuonai, mcnc-. G- oF Ti-susstituted

incepencenty with haio, (C.-C.lalkyl, (C--Cajaikyisuifonyt, (C--Ciialkenyl. hyeroxy.”

(C.-Coalkoxy. (C4-Cylalkyitnic. amuno. nitre.  cvanc. oxe.  camexy. (C.-
C.)alkvioxycaroonyi, mono-N- or di-N.N-(C,-C,)alkviarmine wnerain saic (C,-C,)alkyl
substituent optionaliv has from one 1o nine fiuonnes;

RiancR® areH ora pharmaceuticaliy accepiabpte saits tnereoi

A preferred group of compounds. assignaiec tne J &

1)

=1
O
.

o. contains these
ccmpouncs having the Formulza | as shown above wnereimn

R® Is beia;

.
tne C” nitrogen is beta:
R is W-X:
W is caroonyi. thiccarpcnyi or sulfony!;
X5 -0-Y-, S-Y-  N{H)-Y- or -N-(Y)2-;
Y for eacn occurrence is indepencenty Z or (C.-Cuaikyl said {C.-C.aikyi
substituent opticnally having from one 10 nine fiuorines or saic (C.-C.ialkyi opuonaliy
mono-substituted with Z:

wherain Z is a pariially saturated, fully sawratec or fully unsaturated tnree to
six mempered ring opticnaily having cne 10 two Neterogioms selectec ingenenaently
from oxyvgen. sulfur anc nirrogen:

wherain said Z supstituent is opticnaily monc-, &i- of tri-substituted
indepenaently with halo. (C.-Caalkyl. (C.-C.lalkoxy. {C.-Csialkyitnic. niiro. cyanc,
oxo, or (C4-Cglalkyloxvcarbonyl, said (C,-C,)alkyl supstituent couonaliy substituted
with from one to nine fluorines:
Riisa partially saturated. fully saturated cr fully unsaturaied one to four memopered
straicht or prancned cartcon chain wnerein the caroons. Siner than the Conrecung
caroon. méy cpticnaily be replaced with cne hetercaicm selected incependently
from oxygen, suifur anc nitrogen wherein saic carcon atoms are optonally mene-, di-

or ti-supstituted indepencently with halo. sald carcen is opterally mone-susstitutec

Wwiln Cx0. S3iG carpor 1S ootonaly mOonc-sulstiLiss wiin nveroxy. said sulfur s
cousnaliy moNc- OF Qi-SUSSHIUISC Wilth COXC. S&iC "MUCTen s STUChREdy MCNe- of Ci-

AP/T/ 01702101
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msutyies with oxe: or said R° is a parually sawratec. fully

unsaturated three 1 five membered ring opuonally having one nete

‘from oxygen suifur inc nitrogen:

, Cen L : o
whersin said BT ring 1o ogtonally meno-. di- of r-sunsiit

iz, nvaroxy, (Cy-Csiaikoy or (C4-Caialkoxvearoonyi;

Y o . N,
g -V wnerein Qs (C.-0

sikyl @and Vs a five or six memoere

sziuraed, full Iy saturatec cr fuily unsaturated Baisls couonaily navm“ Qr nres

:J'

zrogoms seiected ingependently from oxyagen, suifur and nitrogen

wnersin saig V' onng s optionally mone-, G- e of

~sunstiuted

nzenty with haio, (O.-Caalkyl, nvaroxy, (C.-Csjalkoxy, nims craro o oxo

nt optonally has from one 1o nine

is (-0 alkoxy ang atleast one of R° an

Kyi and 1 C-Cylalkoxy substituents cpuonaliy

r'l ”vrﬂ “f‘w

srcanty

wherenr said 7 substs

21t IS optionally mono-. di- or tri-subsii

maenenaenty with hate, (C.-Caalkyl, nvdroxy. (C.-Celalkoxy.

% el b
g R IEHTND

;. oxo, carnaxy, (C.-0s

whigrain saic (C,-Cqlalkyvi su

R ang

nacesubcally accentable saits therao

f Inis invenuon (s cirectad 1o methods for reaung

atharnscieros:s, penpneral vascuiar diseass. dysiinidemiza. nvperneia

DIOIBIMSNE,

iphaiinoproteinemia. hyozrenolesteroiemia, hypenngiveendemis

arolemia, carievascuiar cisoroers, anging, 1scnamia, o2

sUoKe. myocardial infarcuon. reperfusion injury. angicdiastic resiencs

OYREDENSION,

vy Or encowxemia in g

nciue ng oz

nalconroeme

'l

;01:/02101
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hypertriglyceridemia, familial-hypercholesterolemia. caraiovascular disoroers. angina,

ischemia. iardiac ischemiz. stwoke, myocardial infarcticn. reperfusion injury.
angioplast } restenosis. nyoenensicn, vascular comolications of diadetes. coesity or
encotoxemia treating amount of a Formule | compounc. g progrug therecs, or a
phamaceutically acceptabie sait of saic compounc cr of saig proarug.

Yet another aspec: of this invention is directed (¢ 2 methed for treaung
atherosciercsis in @ mammai (including @ human peing) by acministennc 0
mammal in need of sucn treatment an atherosclerotic treating amount of & Formula |
compound. & prodrug thersof. or a2 pharmacsuticaily accedtabie salt of saic
compound or of said procrug.

Yet anotner aspec: of this invention is directec 1o 2 memnod for treating
peripneral vascular cisezse in & mammail (including 2 numan Deing) by acministenng
10 2 mammai in need of sucn trsaiment & penoheral vascuiar disease :reaz'nc
amount of @ Formuia | compound. 2 progrug thereof, or 2 onarmaceutically
acceptable salt of said compound or of said proaruc.

Yet another aspec: of this invention is directed ¢ a2 methed for reating
dyslipidemia in @ mammai {inciuding a2 numan being) by adminisienng o & mammal
in need of such treatment 2 dyslipidemia treating amouni of a Fermula | compound, a
procrug thereof, or a pharmaceuticaliy accepiabie salt of saic compoung or of said
prodrug.

Yet anotner asosc: of this invenuon is direciec ¢ a metnca for treaung
hyperpetalipoproteinemiz in @ mammal (including @ human deing; by acministanng tc
a mammal in need of sucn reatment a hyperpetaiipcproteinermia treating amount of a
Formula | compounc, a credruc thereof. or a pnarmaceuticaliy acceptabie salt of said
compound or of said procruc.

Yet another aspect of this invention is directec ¢ 2 meincc ior reating
rypcalphalipeproteinemiz in 2 mammal (inciuding a numan deing; by acministarning 1o
a mammal in need of such reatment 2 hypeainhaiicceroteinemie treating amount of
a Formula | compoung. z crogrug thereof. or a2 chammaceutically accediabie sait of
saic compounc or of saic crocrug.

Yet anctner asoaz: of this invenuon is cirectec 10 2 meanec for reaun
nypercnoiesteroiemig It @ Mmammal (INCILCING @ human DEINS! SV ECMInSienng e &

mammai In N2ec ¢l suCh rgaiment g nvoer

o1/ 02101
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such treatment a stroke treaung amount of a Formuia | compounc. a prodrug thereof,
or a pharmaceutically acceptable sait of said compouna or of said prodrug.

Yet another aspect of this invention is directed tc @ methoc for treaung a

mvccardia infarclicn In 2 mamma! (INCIugINg 8 numan 2eing) Dy acminisienng ¢ a
mammai in need ¢f sucr reatment 2 myocardiai infarcucn reaung amount of a
Formuia t compounc. a oroarug thereof, or a pnarmaceutically accepiabie salt of said
ccmocunc or of said orogrug.

Yet another aspect of this invention is directec 10 @ method for treatng
recerfusion injury in & mammai (including a human being) by adminisSIEnng 10 a
mamma! in need of such rsatment a reperiusion injury treaung amount of 2 Formula
{ compoung. 2 orocruc tnereci. or a ;harmaceuticaily acceptable saft of said
CCMOCUNC OF Of said proaruc.

Yet another aspec: of this iInvenuon is cirectec 1 & method for treaung
angicpiasic resiencsis in @ mammal (inciuding & numan deing) by adminiétering 1o a
mammai in nead of sucr traaiment an angioplastic resiencsis treatng amount of 2
Formuia | compouns. & crocrug thereot. or @ pnarmaceuticaliv accepianie salt of said
compoung cr of said proarug.

Yet another aspec: of this invention is directed to & method for treating
hvpertension in @ mammai (including 2 human bemng) by administenng ¢ 2 mammal
in need of such treatment 2 nypenension treating amcun: of 2 Formula | compound.
& orocrug thereof. or & oharmaceutically acceptadle salt of saic cempound or of said
procrug. '

Yeat another aspect of this invention is directed to a method for reatng the
vascuiar compilications ¢f diabees in a mammai (including 2 human being) by
administering 10 a mamma! in need of such treatment a vascular complications of
ciabetes reating amount of 2 Formuia | compound. a precrug thereof, or 2

srarmaceutically accepiabie salt of said compouna ¢r of said oredru

(P

Yet ancther asoec! ¢f this invention is directed 10 a method for treaung obesity
N & mammai (inciuding 2 numan being) by aagministenng t¢ a mammal! in need of
sucnh r2atment gn czesity treaung amount of 2 Formuia | comzound, 2 progrug

thereoi. cra phnarmaceutcaliv accentabie salt of saic cecmpound ¢r of saic oredrug.

4+ ~e . e . . ~
Yet anctner asoec: of s Invenuon 'S cireciecd 1 a menec for treatng
SNCCZISXETUE M 2 MamMmE T CILSINC 2 nUmMEan Taing Ty 2iminisienng 1T g meamma!

AP/C/01/02101
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o pmy

n e of Sush reatmen: an sndotoxemia reating amount & fa Formua | co SoUnC,

W or of sad

a prograg thereof, or a pharmaceuucally acceptable salt of saic comue

P
et v e

sout 0.001 w 100 maikgrcay of g Form

= O. & Droorug theress o & pharmaceuucaily acceptanie sai -
CCTIDOUNG OF F saic progcrug. An especially preferred cosage s anc
wind, g prodrug tnerecf. or a
acogniabie sai of saie compound or of said proarug.
TTHS MVENUON IS aisc crraecied to pharmaceutical con
‘ ie 2 therapeuncaly effecive srount of 2 compounc of Formuiz |, & oron
- : TgseLucally acceptatie salt of said compouna ¢r of said proar &
Tnis mvention is aise crrested 10 DRAMMaceulcal Comoositons
rioneral vascular dissase. dysimicsm
12 hynerneaisoproInemia. nyncaiphaliposroteinemiz. nyperchoiests
nvpercholesterolemiz. cardiovascuiar o E00INE
sroxa, myocardial infarcuon
£11SI0N, vascular complications of ¢
ammai {inciuding a human being) which compriss ¢
20 unt ot a compound of Formula |, 2 orocrug inareei, or &
oRarmiaceuncaly accentabie camer
3

s invention s alse crracted to pnarmaceutica €o

T of atheroscierosis i 2 mammal (inclucing a numa

25 yount of a compound of Formuiz |, a oroan
ohermaceutically acceplanie camer.
Thus invenuon is 2iso cirected 1o DhaMmaceutcal cComposiions ¢
tment of penoneral vascuiar disease in a mammal {including a nu
30 WRILT CIMDNSe & pericneral vasoular disease raating amount of 2 ¢

Formuiz | a orogrug thereof, or @ pnarmaceutcally acceptanie sakt o

A oy o
SMooUnc

=oautcally acceptabie camer

AP/?/01/02101



APU0134¢

-27-

This invention is aiso directed to phamaceutical compositions for the
a reatment of dyslipidermia in a mammal (inciuding 2 human being) which ccmpnse a
{ cysiipidemia treating amount of a compounc of Formuia |, 2 orocrug thereof, or 3

onarmaceutcaliy accepiaple satt of saic compound or of saic Drogrug anc z

h

onarmaceutically accentanie camer.

This invention is giso directed {0 bharmaceutcal cocmposiuons for the
treatment of nyperbetaiipopreieinemia in a mammal (inciuding a numan peing) which
comprise a nyperbetalipoprotsinemia treaung amount of a compound of Formuiz |, 2
procrug thereof, or a pharmaceutically acceptable salt of saia comgounc or of saic

o 10 orodrug anc & pharmaceutically acceptabie camer.

"

Yo

This invention is aisc arecied to bharmaceuucal CoMPosIuoNsS ior the
treztment of hypozalphaiipoproginemia in @ mammat (INciucing & numan ceing) which
Smprise a nypoalphaiipcproieinemia treating amount of a compounc of Fermula |, 2

orocrug thersof, or 2 pharmaceutically accepiable satt of saic compound or of said

—
($1)

Srocrug anc e pharmaceutically acceptabie camer

This inventcn is 2isc cirected {C phammaceutical comoesilions fer ine
treatment of hyperchoiesigroiemia in 2 mammal (inciucing 2 human 2eing) wnicn
comprise a hyperchoiesteroiemia traating amount of 2 comoounc of Formuie 1. &
prodrug thereof; or a pharmacsautically accepiable salt of said compounc or of saic
20  predrug and 2 pnarmaceuticaliy acceptable camer.
This invention is aiso cirectec ¢ pharmacesuucal compesitons for the

treatment of hypernriglycenicemia in @ mammail (inciuding a numan Deing) wnich

mn

B

comprise 2 nypertriglvcendemiz treating amouni of 2 comoound of Formuia L.
proarug thereof, or a pnarmaceautically accestabie salt of saic comzouna or of saic
25 prodrug and a pharmaceuticzliy accepiabie camer.

This inventon is aiso direcied 1© sharmaceulcal compoesiuons for the
rreatment ¢f famiiial-hypercnciesterotemia in a mammal (inciuding 3 numan semng’
which ccmpnse a familiai-nypercnoiesteroiemiz treaung amount of 8 compeunc of
Fermula |, a prodrug thereof, or a pharmmaceutically accedtable sait of saic ccmbound

- of said orocrug anc @ cnarmnaceuticaily accenadle camer,

)
(]

This invenuor 1s aisc ciraciad 10 ohanmacautca! comoesiions for the

=~
e

1)

vra . i R ; . . -~
r2alment 27 2angina im 2 memmal inCilCing 2 tuman 28Ing WhICh CCmIrts

...... e S e Y S
TE2Ung ameLni i g cocmozunc Sliag [ g Droaruc inersst. or s

AP/T/ 01702101
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This invention is aiso directed to pharmaceuucal composttons for the
reatment of hypertension in 2 mammal (including & human Seing) which comprise a

hvoeriension treating amoun: of & compound of Formuia i 3 orocrug thereof, or a

i
snarmaceutcally accenianie sait of saic compounc or of sai b srocrug anc

U

narmaceutcaily acceoiabpie camer.

This invention is aiso directed (o pharmmaceuticai compoesiuens for the
reatment of the vascuiar complications of diabetes in @ mamma! (inciuding a human
peing) which comprise & véscular compiications of diabetes trsating amount of a
comeound of Formulz |z predrug thereof, or a pharmmaceutically acceptable salt of
said compocund or of saic procrug and a phammaceutically accepiabie camer.

This invenuon is aiso directed 1o phamaceutcal comoosiuons for the

-

reatment of obesity in a mammal (inciuding @ numan Deing) which COMPrise an
opesity reatng amount ¢f & compound of Formuiz |. @ proarug thereof, or a
onarmaceutically accenizble sah of said compouna or of saic procrug and a
cnarmaceutcally accesiabie camer.

This invention is zisc cirectad to pharmaceutical compositions for the
reatment of endotoxamiz in @ mammal (inclucing 2 human being) which compnse an
endotoxemia treating amount of a compound of Fommuia |, a prodrug thereci. or a
pharmaceutically accentabie salt of said compound or of said prodrug and a
onarmaceutically acceptable camer.

This inventon is aiso directed to a pharmaceuticai combination composition
comprising: & therapeuucally effecuve amount of a compasition comprising

a first compounc. said first ccmpound being a Formula | compound. a prodrug
thereof, or a pharmaceutically accentable szlt of said compounc or of said prodrug;

a second compound, said seconc compound being an HMG-CoA reductase
inhibitor, an microsomai triglyceride transfer protein (MTP)/Apo B secretion inhibitor,
a PPAR activator, a bile acic reuntake inhibitor, a cholestaro! abscrption innibitor, a
cnolesierol syntnesis inhibitcr, a fibrate, niacin. an icn-exchange resin. an
annoxidaﬁt. an ACAT innibitor or a biie acid seguestrant. and/or cotionally
3 pharmaceuuca! camer.

Preferrec among the second ccmpouncs are an HMG-CoA reduciase

—

nnizitor ane 2 MT=/Apc 2 sacranon inhibitor.

{'.
1

1/02101
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A paruculary preferreg HMG-CoA recuctase inhibiter s lovas izt
sinastating pravastatin, fiuvasiaun, atorvasiatir or rivastatin.

Anotner asoect of this invention is 2 me 3‘:xi for reaunc amne

mETINE COMDNSINg acministenng 1o 8@ mammai suffering frem amnere

@ TIrst COmMpounc. saic first COMPOoUNd being & ~ormula | comoourn:

of. or & pharmaceuticaliv accepiabie sait of saic compound or & ssis olgelel RloN

second compounc, saic second compound being an HMG-O

(i

i, an MTR/Ape B secrenon inhibitor. 2 cholesierol aosorpuon iy
cnoiesiers syntnesis mnititer. @ fibrate, niacin, an on-excnangse

antoxicant. an ACAT inhibiug 3 bile acic seguestrant wherein the 5

3l B8N0 SeCona CoOMpoUnds resUil in g therapeuuc effect
& preferred aspect of the apove Method Is whnerein e s2sond Compound is

-

1G-CoA reductase inniitor or an MTP/ADC B secretion inhibitos

grraa gspect of the ebove msathod is wnersin

niditor I8 lovasiann, simvasiat in. pravasizting, f

Y&t anotner aspect of Mis nventon is a kit comprsing:

a afirst compoung. said first compound b enga Formuia t com

prodrug tnereol. or g pnarmaceutcally accaptable sait of saic
yrrm

DrOTIUC @nc 2 pharmaceuicaily acceptable camerin & first unit

. ol asecond com

aune, said seconc compound oel cankH

recuctase inhibitor, an MTP/An0 B secretion inhibitor, 2 cholesters!

innDidr. a cholesterol svnmesis nhibitor. & fibrate. niacin, an on-exo

antoxiaant, an ACAT inhibitor or & bile acid seguestrant ang a phnamns
atceniane camerin a seconc unit dosage form: anc

¢ means for contsining said first and second dosags ic

am of tne first ang secanc compouncs result in & the rapeuuc
A preferred seconc compoound is an HMG-CoA recuciase ifnizimr o7 an

S TN -
T Apo B secreuon Halatiofitetal

L paracularly preferres G- eciuctase MnIDRor 1S iovas

O
o)
by

D e

oravasieur r Uy

siaun ¢ rvastaun,
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As used herein the term mammais is meant to refer to ali mammals which
contain CETP in their piasma. for exampie. rabbits anc pnmates such as monkeys
and humans. Ce%ain otner mammals e.g.. dogs, cats. cattie, gtja‘fs. sneeo anc
norses do not con ‘am CEZTP in therr piasma ang so are not inciuced heramn,

The term "trsaung”, “wreat” or “reatment” as usec Nersn INCiuges preveniiauve

ng,

O

(e.c.. orophylactc) anc palliative treatment.

By "pharmaceutcally acceptable” is meant the camer, ciluent, excicients,
and/or salt must be compatibie with the other ingrecients of the formuiatcn. and not
deletsnous 10 the recipient thereof.

10 The expression "srocrug” refers to compoungs tnat are crug precursars which
foilowing agministration. release the drug /n vIve via SOME cnemicai or pnysiciogical
Drocess (€.G., @ prodrug on ceing trought to the pnysiolcgical D or tnrougn enzyme

cion is converied to the desired crug form). Exemoiary Drocrucs upen cieavage
release the comesponcing free acid, and such nycrolyzadie ester-iorming resiaues of

tne Formula | compouncs inciude but are not limitec 10 nose Naving & Carooxyi

n

moiety wherein the free nydrogen is repiacec by (C.-Cyjalkyi. (Co-

C,)alkanoyloxymetnyi, < -{alkanoyloxy)etnyi having from 2 tc & caroon atoms., -

methyi-1-(alkanoyloxyj-sthyl having from S 1o 10 caroen atom

wn

alkoxycarbonyloxymetiyvl having from 3 to 6 carbon atoms, -

20  (alkoxycarbonyioxyjethvl naving from4to 7 cérbcn atoms. -meinyl-1-
{aikoxycarbenytoxylethyt having from S to 8 carbon atoms. N-
(alkoxycarbonylaminometnyl having from 3 to § caroon atoms. 1-(N-
(alkexycarponyljaminoiethyl having from 4 to 10 carcon atoms, 3-phthaiicyi, 4-
crotonolactonyl, gammaz-putyrojacton-4-yi, di-N,N-(C.-C.)alkyiamino(C.-Cajalkyi

25  (such as b-dimetnylaminoethyl), caroamoyl-(C;-Cajalkyl. N.N-GI(C;-
C,)alkylcarpamoyi-(C,-C,jalkyi and piperidino-, pyrrolidino- or merpnolino(Cx-Calalkyl.

The following paragranns descrive exemptary nng(s) for the genenc nng
cescrplions containes nerain.
Exémplary five to six membperec aromatc nngs cotonaily having one or two

30  hetercatoms selected incepenaenty frem oxygen. nircgen anc sulfur inciuce pnenyi,
furvl. thienvi. pyrroivi, oxazoly!. thiazolyl, imicazatyl. oyrazoiyi. 1sexazoly!. Isotiazoivl,

cyndinyl, DYRCIEZINYI. pvnRmiISinvi aNC Dyrazmny!.

1
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xempiary paruaily samrated, fully sawraiec or fully unsawrasd five © aeignt
mempersd nnNgs optionally naving one 1o four hetersaioms selected &

r nciude cyclopenvl. cvaiohexyl, oy

axemplary five memperec i

rosnvl, pyrroidinyi, 1 3-aiexcianyi

Z-DYITonnvi,

gazoiinyl. imidazoticinyi, pyraz

7 J

Sh-imidazon. Z-im

. 4 .

zoliinyt, isoxazoivi. isciniazolyl, 1,2-dithiolyl. 1.5-dithiclyi

Lo o H ~
~OXBOIAZCIVE, 1.2 44

PR

1,3.2 ulOXc..S N

mEmberad rnngs incwge 2H-pyranyi. ¢

1.3-dioxinyl, 1.4-dioxanyl. morpn

-

nered rings Ncluce azepi

Furiner exempiary eignt memoered rings inciu

; Dicyciic rings consistng of twe

SWramI or Hy unsaturated fivs or six membeare;

{

@]
‘:
-

I*
o3

03

<

syt and oxvgen inciude ,sA,AJ‘,m,.f"v'a, lnGDIH, cince

[ /%A
y 1 ovranof3.4-opyrre

serzoitnenyl, berzoic

oivi. ingoxazinyi, benzoxar

micazoyl, benm

arinyl. 4H-quinolizinyt, au

P

onthalazinvi, o

amoimyl, guinoxakny!, 1.

Somaeny
[ER LS. b

e s o
-oenIcovrany:

-;;,..-.‘\,.J—.p.\,‘
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By alkylene is msant saturated hvcrocaroon (straicht chain or oranchec )

wherein a nydrogen atcm is removed from each of the terminal carcons. Exempiary

of such croups (assuming the gesignated lengtn encompasses the sarucular

exampie!

neptylene .

3By haic is mezan:

are metnyiens.

sinviene,

sniore. oromo. ioce, or fluerc.

oropyieng, butviene. pantyleneg. nexviene,

By alkvi is mezan: srai antch ain saturated hydrocarson or orancned chain

saturated hvcrocarcon
lenctn encompasses tns oarucuiar example) are metnyl,
DUTVI. SBC-DUlVL teruarny sutyl. D!

methylbutyi.

-~

By alkoxy is meant straighi en

alkvt bonce

gasignaied fengtn

tnrougn an oxy.

£ropoxy.

1SCDIreDCXy.

neope

C,)alkyi moiety taken i

nioxy. tertary pe

DUISXV.

i

=

"’\""\

=
ncene

1SODUIC

TITXV. NEXCXY.

integers).

It is to be unc

poncac or otnerwise Tachec 0 & cesignalac su

without denoting

whether through &

ersiooc that

id

Sxemoian

XV.

- -r c L
g speziiz pomt of att

example. the term "pyncy!” means 2-,

3-thieny!, and so fortn.

References (e.c.. claim 1) 0 "saic caroon”

cntionally monc-. gi- ¢r i-sucsluiute

cotionally mono—s.,:s:‘:'..’:c Wi

with oxo” refares 10 eacn of (ne caroons In the caroen cnam mcluding

Refarences i "murocen...

mngi T

ARFCGEN W RiZn COnstt

in sawurate

1eruary DUt

cnment, then all o

3-. or 4-pyneyl. the ierm

in 1ne term mono-N- or di-N N-(C,-Clalkvi... 1

AS usec nerei

encently when it is di-N.N-{C.-Calkvi...{

ifa C&"DOCVCH&, or heteroc

. for exampie. a invaient nitrcgern. atom.

. =xemoiary of such alkyl groups {2ssuming the designatec
2inyi, prepyl. 1Iscoropyt,
entyl, isopentyl. neopenty:, teruary pentyl, -
2-methyizunyd. 3-methvibutyl, hexvi. tso‘nexyi. neptyl anc octvl.

a alkyi or brancnec cnain sawraes
v of sucn alkoxy croups {assuming the

enccmoassss the particular exampie) are methoxy, inoxy,

Xy, Denioxy, IScCHentoxy,

1SONexXcxy, Neptoxy and STioxy .

£iers 1o the (

(x refers 1c

~
s

clic moiety may be
:bstrate througn diffenng rning atoms

gssibie DoINts are intengec.

t-»'\r
i

“thieny!” means 2-, or

In the pnrase "saic carson !s

¢ independently with haio. saic caroon is

UlSg 2 nitrs iuncionaiity.

S-SUDsULIRC With

,\

naramn (g

in hyvarexy. said caroen is coucnally mono-substituted

tne connecung

« .
ciaim o iirerer

~
PO
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i.e.. "“C. radioisotopes are particularly preferred for their ease of preparauon anc
detectabiiity. Radiolabelied compounas of Formuta | of this invention anc ;T*drugs
thereof can generally be prepared by methods well known tc these skillec ir tne art.
Ccnveniently, such raciciabelied compounas can be precares by camying out the
procecures disciosed in the Schemes and/or in the Examples anc Presaratons

below by substitting a readily avaiiabie radiolabeliec reagent for a non-radiolabeliec
reagent.

D77 means dithiothraitol. DMSO means cimetnyi sulfoxide. EDTA means

etnvienediamine tetraacetc acid.

Otner features and acvantages of this invenuon will be apparant frem this

specification and the appendant ciaims which descnoe the invention.

DETAILED DESCRIPTION OF THE INVENTION

In general the compeuncs cf this invention can 2e made Dy processes wnich
inciude processes analcgous 10 those known in the cnemicat ars. panicux‘iariy in light
of the description comaines herein. Certain processes for the manufzaciure of the
compaounds of this invenuon are provided as funtner features cf the invention anc are
illustratec by the following reacticn schemes. Other processes may be descrided in
the expenmental section.

AP/ 01702401
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SCHEME VI
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SCHEME VIII
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As an initial note. in the creparauon of the Fermulz | comoouncs it is noted
tnat some of the precaration methoas useiui for tne preparauon of the comoounds
cescriped herein may reguire orotection of remote functionaiity ie.c., cnimary amine.

seconcary aming. carooxyi it Formula | precursors. The neasg for suzn srotecuon wil

i i

vary Cepencing on the nawrs ¢

-

tne remot2 funcucnailny anc e

- :
ore2araudn MmMemCIs. i Ne NeSC IS sUCh Trotecucn s T
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aluminum trichionde, atkvi aiuminum dichionde, dialky! aiuminum chioride or vtterpium

(11 trifiate; preferably beron tifluoride etherate) or @ prouc acic sucn as a2

nycronalogenic acic (e.g.. fiuore, cnioro. bromo or iodc). an aiky! suifonic acid (e.g.. o-

toluens. metnane Cr miicrometnane) or carnoxyiic acic i€.2.. formic. acetc.
rifiuorcacsuc or benzois; at & temperature of from aoout -78°C ¢ anout 50°C
(preferaniy ampoient temcerature) for C.1 to 24 hours (preferabiy & hourl,
Altemazatively, the Formula |l amine and approonaie carooxaidenvde may be
concensed by reating a solution of the amine and an zlkyi amine base (preferably
retnyiamine; In @ Doiar 2oroiic sotvent (preferably dichiorometnane) with tiianium

=3
o

istrachionce in 2 polar asrotic solvent (preferably in cichicromeathans) g
i@mperature between asout -72°C o about 40°C (preferanly C°C) foliowed oy
treatment with the carooxaldenvds at @ temperature between about -78°C t1© anout
40°C {oreferaziv 0°C). The reaction is aliowec to preceec for about €.1 to about 10
hours (preferanly 1 hour at 2 lemperature detween apout 0°C tc aocut 40°C
‘oreferaoly room temperzwirs; vielding e imine which is raacted with the N-vinyl
species 25 sDove.

Thne compouncs of Formuie 1V wnerein R R PR R an ¢ R are as

described above and P’ anc P* are protecting groups may be precarec from the

.- corresponding Formuiz il amine by various amine reacticn routes knoewn to those

skilleg in the art.

Thus. the Formuiz IV compounds wherein R'. R°. 2% 2% R’ and R%are as
described apove and P and P- are appropriately differentiatec orotectng groups fer
the amine moieties are creparsd from tne corresponding Formula [l
tetranvdroquinoline emgcioving stancard methods for dernvatizing amines into the

functional groups descrided for R’ above, see Richard Larock, Comprehensive

Organic Transiormaucns. VCH Pubiishers Inc.. New York, 1888 anc Jerrv March,

Advanced Organic Chemisiny, Jenn Wiley & Sons. New Yzork, 1885, For example, a

-

Formuia 1l comzeung is reated with the acoropnate caroony! cnlonce. sulfonyl
chionde. or suifiny! chionce. isccvanate or thioisccvanate 1n a pelar 2orotc soivent
ioreferadly cichiorcmetnane: in the presence cf & bass (oraferadly oyncing) at 2
remperature of from azowi -78°C ¢ about 100°C (praferasiv starunc a1 2°C and letung
224 hours ioreferaciv T2 noUrs:.

. . atiroy §
WwWarm o reem iemoeragiure c

VA [ S =42 -
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Formuia IV carbamate and urea compounds iwheremn R s Y=

3-Y, or NY,) may be nrepared from the Formuia il amines via

NG caroamovi chicnoes by reating the Formuia il amins witn 2 o

nvarocaroen soivaent {prev erably (oiuens; ai a temperatur:

- &ng aoout 200°C (oreferadly at refiux

Lprersraniy I nours;

The corresponding ureas may be prepared by treaung 2 soiu

FaEmov cninndes (preparec 23 gescribed aboves with the aporopna

STuNe i &

tipreferably cichisrometnane) at a temperaiurs henween -78°C an

N CL:')!’“."ESDOT‘GH"C carparnaie may De preparec Dy reating & sowion of the

DEMOVE ChIonaes (prepares as gescnbad above with the aporop

3 ;cmc carbamats may be prep

solution of the car amovi chicriges ata iemperature betwesn

ooy oo Gy e g - “ o -
‘he 2oprobrate aicohot for between 1 and 240 hours (pr

1
e“-{a
1

Formula IV compound wherein R’ is Y may be prepared L w methods

Kndswi 1o those skilled i tne art 1o introcuce Y SubSHILents such as ar

. Methocs inzivae, for exampie, formation of the arr

Formuia Hil aming and an activated carboxyiic acid foliowed Dy reducticn o7 the armide

SUCh as tetranyarofuran. Aliematively. ih: alkvi or

Formuia

:npenced Dy reducton after conaensing

e with the requirec ca

LoV CoMtaIning reacant.

=1 willh the gpprocnate alxyi or aryl halice accorcing o memeds krown to those

Trus. the Formuta fif amine ang an acid (e.¢.. nalogenic, sulfur:

- LTEISrably acelc: ars frzated with the ansroprate carsonvl &

T @ polar soiven: (rrateranly etanc

AP/T/01/02101



(4]}

-
(8]]

20

APU01346

-47-

followed by treatment with a hydride source (e.g., sodium borohydnde. sodium
cvanoborohydride, preferably sodium triacetoxyboronydnde) at a temperature of
apout 0°C to apout 10C°C (preferanly ambient iemperature) for 0.1 to 100 hours
(preferably 5 hours).

The Formula V amine wherein R\, B*, R . R® | R, anc R®are as aescribec
apove and P’ is a protecting group may be prepared from the corresponding Formula
IV compound by deprotection ( = using methods known to these skilled in the ari.
inciuding hydrogenolysis, treatment with an acid (e.¢.. trifluoroacetic acic.
nvarobromic), a base (sodium hydroxice), or reacton with a nucteophiie (e.¢. scaium
metnvithiolate, sodium cyanide, etc.) and for the trialkyisilylethoxy caroonyi group 2

-
™

flucride is"used (e.g.. tetrabutyi ammonium fiuoride). For removai of &
benzyvioxycarony! groug, nydrogenoiysis is performed dy treating the Formuia IV
compound with a hydrice source (e.g., 1 10 10 atmesoneres of nvarogen gas.
cvcionexene or ammonium formate) in the presence of 2 suitabie catalyst (e.g., 5-
20% palltadium on carbon, paliadium nydroxide; creferably 10% palladium on carzon)
in & polar solvent (e.¢.. meinanol. ethano! cr ethyi acetate; preferadly emnanoi) at e
temperature between apout -78°C and about 100°C. preferadly amoient temperature,
for 0.1 to 24 hours, preferably 1 hour.

The compounds of Formula Vi wherein R\, R%. R®, R* ,R® R’ and R®are as
described above and P is a protecting group as cescribed above may be prepared
from tne corresponding Formula V amine by varicus amine reacucn routes known to
those skilied in the art.

The Formula V! secondary amine wherein R’ is as describec above may be
prepared using methods known ic those skilled in the art to introcuce R? substituents
such as an alkyl or alkyl linked substituent. Methods inciude, for example. formation
of an amide from the Formula V amine and an activatec carpoxyiic acid followed by
reduction of the amide with borane in an etheral soivent sucn as tetranvdrofuran.
Altemnatively, an alkyl or zlkyl linked substituent may be anpended by recuction of the
acproor&até imine, the imine being formed by conaensing the Formuia V amine with
the recuirec carponyl containing reactant. Aiso. the Formula V amine may be reacied
witn the appropnate alky! halice according to methocs known tc those skilled in the

e
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AP//01/02101



L0120/ L0/2dV

¢

y di

umnoline

lio
pr
avy-

; preferan
e
X1 dihy

-~
ot

!
A W o
W.w o e 9l ¢ e -
Vo P ; R m kS <
Mw 0 n@(v = m w 1 & i @ m,w
- f o " ~ - . e i
. o) 3 {3 o iy Lo - i3 m.w iy S
<+ v e e N {1 Lo i
& o & a = o P ! I
4] 5 a4 5] :
i} i - ww & K
@ -0 ug i | G
WL g e o B . £ v O
1 U 7] =
e 8 8 5 9 & ¢ @ > 8 =
o 2 mw w2 P i & 14 MH 5 o % @ a
Q. 23 -~ 0 - g -~ bad 35 . by
g a E o 3 E o ® 4 Co S @ U oo
w 90 0 9 @ (o e e 3 £ ¢ . wc -
z 3 3 - = )
€ w g mw a = . . G . 8 = 0 3 5!
oy t
I = I e . O % 0 ) H [ oo [ a0
o ¢ s o N : 0 I S L e 0 o
J g o o & : . g @ @B 6 o 2
o« 14 i o3 3 B4 o 3 5
©
o

N
una t
5 gescrbed abpove R

O O

bom
ic

(preferani
oroisclien s

treated with

e
(F
)
i

srotormaile

rably room temperziure)

n
o}
ormuta Vi cor

nc oy m
€
ula X g

naie a
]

2 and an acid (&
yar
nt

iorometnans

onyange
g Formuiz X cumnoiinas b

> eguivalents)

Ty @ )] i3 = . N L
. =4 > hots Pl u...n_ th. A m.«w W.H

i e e = = €3 e {3 IS - a4 - e

S G B 5] A {3 T wy SIS 73
@ o & S T 2 i v 0t S I T
: ST SIS & R & b ISR S Q- HE R,
sooa 8 O 4 ¢ i 2 Ly Goowo 9

LG T \ 3 - IS - I [ v )] W r .

@ 5 8 oo 0oy 8] . oo i : I
= o 0w > o M O e b SR 1 o i Y - = . o "

S 2N e F 00 L= g O E & s 0B oA 3oLy
mm . c o= o= £ 2 9 = o o 0 T iy O 9w oo @ £ w 2
G Mvu.. - 8 £ 53 9 8 g U 2 5 6 T o 9 5 o 9 g ©

E - = : i P et wz -4 4 Y =
“.oowm £ oo ¢ 8 e 2 5 g £ o 0 5 § % 6 2 W T

» o 9 e 3 2 = @ £ 4 00 0 o ; g 2 E & £ g 2o

£ 0w 5oy 9 o - S - 0 i 0 - W O
A L B A s ’ oo oo U S T L B T mod

WG @y e b5 £ 0 w0y R - ; © )

o1 . g ¢ P L S e LI T2 i} g
L0 W oy z I { i 2 I ; R I B T S & LS | ¢
£ 2 o o O o o 3 A TR < SN A
3 < i : 3 jo4 - e} k- z Li 1y ~ i 45 b

SR 15 G0 I - a w; e o e
a & e S O ;o0 : P
8 O & Booa 2 72 £ Y »og i £oom
SR R S = . S R
§ o ) M6 ; 5 6 e @ a0 ! -

3 4304 " 8 7% i { ¥ = " 344 At # -
IS T T ¢ & B8 Gofrom B e 5 At % 9 o

i ,aw W - if) £



on

-

(91}

w

(93}
(o)

APv01346

45

1 molar hyarochioric acid) anc mixed vigorously fcr between 0.1 and 24 hours
(preferaniy 1 hour, & untl hycroivsis of the intermediate enol ether 1s determined to
be compiete:. \

Of course. the Formuia X1 compounds are the Fermuie XVI comoounas
wnerein R is -C(OYOY ¢r P is -C{O)OP " without further transiormation.

The Formuiz XV comoounds wnerein R©. R, R® R and R® ars as
cescribec sbove may e prepared from the corresponaing Formuia Xl
gihvdrocuinoicne (wherein compounc XI contains P Dy apprconate geprotection
(inciuding soontanecus cecarooxyiation) as descrided for the ransformation of the
Sormuia 1V compounc 1o the Formula V compound.

The Sormuiz XV comoounds wnerein RL R4 R> . R® 2 and R® are as
cescribec apove anc P is & orotecting croup may De prepared from the
corresponding Formuiz XV dinvdroquinolone as cescriced for ine ransicrmation of
the Formuia Hll comzoouns tc tne Formuia IV compounc. in cernain cases wnere the
s2gent has aiso reaciec on tne 4-pesiticn caroenyl oxygen. the substituent may be

convenientiv removed oy rearment with acid (e.c., aguecus HCii or oase (e.q.,
agueous sodium nycroxide:.

Again. for those Formuia XVI compounds wherein P or PYis the same as for
the Formuia Xl compound such transformation as described above is not needed.
R® R andR®

The Formuia Vi amine compounds wherein R’ R RS R
are as cescrnbed 2oove and P is a Droteciing group may be presarsd from tne
comrespending Formuiz XV! dinycroguinoione Dy a reguciive aminalon seguence.
The Formula XVI dinvgreguinoione. an ess (preferabiy 1.1 ecuivaients) of an R*-
amine and an excess {oreferapiv 7 ecuivaients) of an amine base (preferably
riethylamine) in a poiar scivent (preferadiy dichicromethane) ars treatea with 0.5 te
1.0 eguivaients (preferanty C.23 eguivaients) of titanium tetracnicride as a soiution in

e suiiable poiar soivent (preferabiy dichiorcmetnane; at @ temceraurs ceween abcout
anc aoout 40°C (preferaniy amolent iemperature; for netwesn 1 to 24 hours
ne resuiting Fermuia Xil imine 1s recucec Sy treatment with 2
reCUCING agent (preferadly sccium COrONYCnce) in an aparconate oeiar scivent

£ = Ly e - ~am - - . e/~ g QRO . s
ipreferadly einano:: a: 2 iemceraturs cetween acout 0°C anc acout 3070 (orereradn

- AP/l 01/021901
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apout -20°C ana apout 40°C (preferably ambient temperature) for between 1 and 24
hours (preferably 12 hours) to yieid the Formula | compound.

Alternatively, accorcing tc Scneme I, wnere acprepnate. i tng funcucnaiity at
R’ is incompatibie with tne reacticn ¢ form the Formula | comocunc, then the P
orotactec Formula VI ccmoounc may be transformec to the Formulz | ccmpounc
throucn proleclon/aeprotectcn segquences anc introguctcen of the gesirec
supstituents. Thus, the Formuia VI amine is treatec with tne appropnais reagent
(e.g., protecting group precursor, activated carbonate (e.g., chloroformate,
dicarponate or caroonyi imicazole)) in a poiar soiven! (preferabiy dichiorcmetnans) in
the prasence of an excess of amine base (preferadiy pynding} &t a iemoperature
between about -20°C anc about 40 °C (praferably ampient temperature; ior netween
1 anc 24 hours (preferably 12 hours) to yieid the Formuia XX ccmpounc .

Also. the Formula XX ccmpounas. wnerein P is oresent may be cotained as
shown in Scheme | for the Fermuia Vil compounds (navmc L

The Formuia XX! 2amines wnerein R, R°, R®* . R® R R*anc K~ are as
gescrioec above anc P~ is & Sroeclng Grous may 0e precarec rom ne Formuia XX
compound by selective ceprotection of P

When P is. for exampie. i-butoxycarponyi. tne Fermuiz XXI ccmzound is
conveniently prepared by treatment with an acic {preferabiv trifiuorcacenc acid)) at 2
termperature between acout 0°C and anout 100°C (oreferaciy rcom temoerature) for
0.1 1o 24 hours (preferaziv 1 hour).

The compounds cf Formuia | or ccmpeuncs of Formuia XXIi (wnarain R'is as

described above) may o€ orepared from tne corresoending Formula XX! amine

<
-..

{(wherein R™ ¢r Piis prasent respectvely) Dv vanous amuns reacton reuies KNown o
those skilied in the arti: for exampie, those gescribed in Scheme i for the

transicrmatucn of the Formuia !l comoound to the Formula IV compounc.

The Formuia XXl amines may be precared from the Fermuig XX

cempeu ncs by surtable cecrotection. When'! P s, fo r example, benzyioxvcarocnyi,
the Fermula XXl comocuna is prepared by treaiment with an excess of a nydnce
source (e.c.. cycionexene, hvarogen gas or oreferably ammonium fermaie) in the
sresence of 0.01 to 2 ecuvaients {oreferably .1 eguivaient) ¢f 2 suitabie catalys:

roreferaciv 10% paiacium on Zarcon In 2 ooiar soiven: (orefergnyy ethanci; at

TGy T

[\H]
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EImnerare between apowt 0°0 and apout 100°C (preferabiy room s wira ) for

.\
@
23'
@
(ﬁ

-

0.7 o 24 hours (preferabilv 1 hour
The Formmula | compound wherein R*1s as cescribec anove risy He sr 2parec

US T the memods cescnned for the conversion of the Formuia Voo

I rFormule o comoouna in Screrma (1 above.
~ccorzing 1© Scneme 1V the Formula V compouncs where) R

described apove. and R is an ether linkea moiety can

o the Formula XXX quinoicnes naving a oP’ moiety. wherein P~ i

R® position emizioving the folliowing methods. I additicy

oS JOQLUE manner such crocesses may be used to orapare the con
cormpouncs wherein RO R or 27 are an ether linkec moiety Siaring
R o
1= EEE :j::rer’era::ly sodiurm geeiEe ) in
stween about 2°C ang 2
at 1 ours (preferabiy 2 heurs) to vield the +
wiln an excess (praferacty «x aquivalienis)
ZC potassium hydrexice) and an &
rinum ailoy (preferanity 1:1 by weights 1 & oolar
re netween abpout 0°C ana L
n 0.25 and 24 hours {praferabiv 2 hours)
Sung
23 > stzndard methoas if the oxime
Altlernatively. the Formuia XXX compound may de cenrotentar
B FT Dy Mmetnods Known o
oxime (wnarein B iz

< wnerain R7 s an oxy-inkeg moety

ot .
XXX giconol uncer, for exar
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condiuons. Thus, the Formuta XXXl phenol is treated with a phosphine (preferabiy
triphenylpnospnine) and an azodicarooxylate (preferarly bis-(N-methyipiperazinyl}-
azodicarooxamide) anc the reguired alcohol in a poiar solvent (preferabiy benzene).

Of course. via Schemes | and |l the resulting Fo’rmuta V compounc may be
wransformec into the Formula VI precursors for the Formuia | compounas of this
invention.

Alternanvely, the Formuia XX compound wherein R® is an ether linked moiety
and wherein R', R?, R* and R* are as described above and P' and P* are protecting
grougs may be prepared from the Formuia XXXII alconois as gescribed beiow. in
addition. 1n an analogous manner such processes may be used to prepare the
corresnanding compounas wherein R°, R, or R® are an etner linked moiety staning
from tne corresponding Formula XXXIi compound anc thus ulimately the Formuiz
XXX compound (i.€., the Formuia XXX compound having a P>0- at either the R R
or R® positions).

The Formuia XXXIll secondary amine wherain R’ is as described above may
De preparec from the comrespending Formuia XXXl compounc accorging 1© methoas
in Scheme | cescribed above for the conversion of the Formula V ccmpounc 1o the
Formuia VI compounc.

The Formula XXXIV compounds wherain R is as cescribed above may be .
orepared from Formula XXXIIl amines by methods analogeus to that described in
Scheme lil for the transformaton of the Formuia VI compoung to the Formuia |
compoung.

The Formula XXXV phenol may be sslectively ceproteciac for example when
R*0,CO- 1s present by treating the Formuia XXXIV caroonate with pctassium
camonate in a polar soivent (preferably metnanol) at 2 temperature between apout
C*C anc apcut 100°C (preferably ambpient temperatura) for between 1 and 24 hours
(preferably 12 hours). . x

Tne{ correspencing XX ethers may be prepared from the Formuia
XXXV _a'nehcl using. for example, the Mitsunoou conc’i%fcns described above
for tne conversion of the Formuia XXXIl compouncs 12 the Fomuia V

compgouncs.

AP/P/ 01702101
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or tnicalkoxide at a temperawre between about 0°C and about 100°C
(preferaply at room temperature) for between 1 and 24 hours (preferably 6
nours;.

Altematively, the Formuia LIl ethers anc thioetners mayv be prepared
Dy realing tne comesponaing Formuia LIV aiconois anc tniois (i.e., Y'is S or
0), wnerein X is a substituent linked directly througn carzon to the methylene
moety, with a base (preferabiy sodiumn hydride) anc the reauisite alkylating

agentin a polar soivent (preferably N, N-dimethylformamide) at a temperature

(e}

eween about C°C and about 100°C (preferably at rocm temperature) for
ceween 1 and 50 hours (preferably 18 hours).
a

The Formuia LV comoounds wnerein R, R*. R*. 2°, R> R’ and R®
are as gescribec zpove, P’ and P~ are protecting groups, the R® pesition
inciuces alkyi haiides (e.g., fluondes) and X' is a substituent that is carbon
iinked directly to the methyiene moiety may be prepared by treaung the |
comesponging Formuia LI aiconsl with 2 naicgenaung agent. For exampie,
the aiccnoi is reated with a fluonnating agent (preferabiy diethyiaminosulfur
trifiuoride) in a poliar solvent (preferably 1,2-dichiorostnane) at 2 temperature
between about 0°C and about 100°C (preferabiy 80 °C) for between .1 and
10 hours (preferadiy 0.75 hours).

The Formula LVII amide compounes wnerein R°, R*, R*. R*, R* , R’

AP/T/ 01 /02101

and R® are as described above. P’ and P° are proecung grouns and wherein
R” inciudes an amide functionality (such that X is a substuent tnat is carbon

.o
ki

linked directly to the carponyi moiety and R and R'" are substituents
selected 1o vieid the desirad R® substituent defined anove) may be prepared
from the corresponding Formula LVI carpoxylic acid whicn may in turn be
oreparsg from the comrespencing Formula L carooxyiic ester.

Thus, the Formula L ester is treated with an aqueous hydroxide
(preferaoly lithium, soditm cr potassium) in 2 peiar soivent (preferably
tetranyarofuran and/er methanot) at a temoerature between about 0°C and
aocut 10C°C (preferaply room temperature) for betwesr C.1 ana 100 hours

(oreferanlv 1 hour:.
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The Formula LVl armide may be prepared from the corresgenain Q
Formula LV acid by stan&*?"' methods. Preferred is conversion of the

carsoxyic acid to the acic i;maraoe by dissoiving the acid in thionvt chigrizs

H

and mamniaining the soluton 21 & iemperature between abcut 0°C ana anout

8C°C (praferadly at reflux: for bewween 0.1 and 24 hours (preferably © nowr)
4 .

betore evaporation of the excess thionyl chioride. This step is followed by

trealng tne resulting acid chicnaos residue in a poiar soivent (preferaniy

dichlorometnane) with the appropnate amine, selected 1o vield the am

Hist o]

wncuonality. and optionally an amine base (preferabiy triethylamine) 2! =

emperature between about -72°C and about 100°C (oreferadly room

emperature) for between (1 an¢ 100 hours (prefer. abiv 1 hour;
Altnougn the following gescnotion of Scheme Vi is directes o

mociiications of the R® position those skilled in the ant will appraciate ma!

. ‘ 5 8. T e
2nalogous metnods may e zoplied to the RY | R and R’ positions.

ACTording 1o Schems Vi the Formmuiz LX) compounc whersin = 25
el i pm :i‘} ;ST

R TR and R are as cescriped above and P and P are proteciing

grouss may be prepared from: the comresponding Formuia LX compounic By
niretion. The Formula LX compound is treated with nitrosyitrifiate in 2

naiogenatec soivent, sucn as dichioromethane at a temperature of anciu:

X

820 to about 0°C for about £.5 nour to about 3 hours followed by warming
10 amment lemperature.

fne Formulz LXI amine wherein R, R R 8% R R% and B o as
aescribed ancve and P and BT are protecting groups may be presaras rom
tne cormesopeonding Formuiz LX1 compound by reducticn. The Fommuis |

COMpoUNC s hydrogenated v reatment with hydrogen gas in the orese

ot @ neole metal catalyst (&.2.. calladium on caroon) i a polar scivert su0n as

ethancl at a temperature of 250wt 2°C o about 100°C for aoout * o
at elevated pressure (e.c., 1 io I 5tmospneres).

- . N —~1 <
ine =ormule LXIH compound wnerein R RS B°.

@
0
IS
J
tn

are as gescnbed aoove. P anc ¥ are protecung groucs and RS s an amins

“r!'\‘* ot }' "ﬂ'*v—sqa !*-\, n-aav ’\:. o ¥

ol
[ gl
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Briefiy, the Formuia LXI| amine is denvatized following procedures
analogous ty those aescribed in Scheme | for the conversion cof the Formula
Il compoun { to the Fermuia IV compound.

The Formuia LXIV compound wherein R', R~ R*, R*, R

w

 R® and R’
are as oescribed above and P’ and P* are proleclng groups may be prepared
from the corresponding Formula LX!! compound. The Formuta LXI! amine is
treated with t-butyl nitrate and anhydrous cupric halide in a poiar soivent at a
temperature of about 30°C to about 100°C for about 1 hour to about 24 hours.

Of course, one skilled in the art wiil understanc that the haiice may be
derivauzed 10 a variety of functional groups using stancarc methocs. for
exampie, as described in Larock or March.

According tc Scheme V! the Formula LXXI heterocycies wnerein R’
R R* R®, R®and R®are as describec above, P’ and P are protecting
groups and R¥ is a nitrogen containing heterocycle fusea to the auinoiine' ring

structure, may be precared from the Formuiz LXX comoouns. whersin 27 is

a protecting groug, by seiective deproiection.

When P is for example, benzyloxycarbony!, the Formuia LXX
ccmpound is convenientiy cleaved to yield the Formula LXX! compound by
treatment with a hydrogen source (preferably 3 atmospheras of hycrogen
gas) in the presence of a suitable catalyst (preferably 10% paliadium on
caroon) in a polar soivent (preferably ethanol) at a temperature between
about C°C and about 100°C {preferabiy room temperature) for €.1 tc 24 hours
{preierably 1 hour).

The compounds of Formula LXXIl, wnerain R*. R*, R®, R*. R° and R®
are as described above, P' and P? are protecting groups. R™ is a nirogen
containing heterocycle fusea to the quincline nng siructure. anc the
“Substtuent” is seiectec 10 afford the desirec compounas descrived above.
may be prepared from tne corresponding Formula LXX! amine by vanous
amine reacticn routes known 10 those skilled in the art: for example, these
describec in Scheme | for the transformauon of the Formuia Il comzounds to

the Formula IV compouncs.

AP/S/ 01702101
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The comgotines of Formula LXX may be prepared accorging i the

ethocs aescnped in Scnemes i 1] and . For exampie. in Scheme i the

=" comonse & ng as cescribec apove. These DICYCC arviamines are aisc
YNINESIZES DV & vanely of mamnoas Known to those skilied in the art. Suzn

DICVCHT arviamines are usad in the sequence of transformatons as illustrates

in Schermes | and il to prepare the desired compounds

ne comoouncs of Formuia LXX may aisc be obtained from

compouncs of Formuiz | wrersin RT and RS, RPand R, or R and R® contain

1

uncuonaiity amenanie 1o cycuzauon, for exampie accorcing 1o Scheme Vil

NUs forming e Cesirec nng. empioyving Metnods Known 1o those skilied in
ne art to cychize such supstitusns.
For exampie, the Formuia XXX compounc of Scneme Vil is
reacied with P'NH, to give ine ¥ protected isoincoiine.
ASTOTZING 10 Scnems Vi the Formuia LXXX diesters are recuced

affording e comesponcing Formmula LXXX] diaiconols azzording 1o menocs
et jod = -

analogous 1o inose describes in Scheme V for the transformation of the

Formuiz L compounds to the Formula LI compounds. Activation of th
aiconels for eiectrophiilic 2ttacx may be achieved by a number of stancars

MeWoCs. suCh as conversicn 1o 2 halide or sulfonate (preferably conversion
w e Formuis LXXXI Bis-oramice by treatment with two eduivaients o
dibromotnonenyioncsencrane . Formation of the Formuia XXX thiacvsie
may de achieved by reatment of the bis-bromide with a sulfide (preferabiy
$TCIUM suifide) In an aguecus;organic immiscibie scivent system (preferanly

& waler anc loiiene mixura; Soriaining & sunanie phase transier

{preferably nethvihexviammeonium bromide) at & iemperature betweasn ghoul

W
[

100°0 ¢ Fa e e s L g g 15 ST
cut 160 w {greterany room temperatura’ ior between SN R

b

CyCles may D& 1ormeg usins:

i

cing 2 nucieconiliic cispiacemen:

Epm Mal= e
Tom tNe Coresoongin

&%)

)

AP/T/ 01 /02101



(8]

Y
h

(O]
(&)

APuU01346

LXXXIl compound. For example, formation of the oxacvcle may be achieved
by treatment of a bis-bromide N an agueous immiscible solvent (preferably
benzene) with an aguecus nvaroxide soiution (preferabiy 30% scdium
hycroxide) containing a suitadie onase transfer catalyst (preferably benzyi tri-
n-butylammonium chiorice; at a temperature beween aopout 0°C and about
10C°C (preferaply 80°C) for cetween 1 and 100 hours (preferably 4 hours).

The Formula LXXXV anc LXXXVI lactones, wherein R', R?, R®, R*,
R® and R are as cescriped znove and P! and P? are protecting groups, may
be formed using standarc iacionization methods inciuding an oxicative
cyciization pf the corresponding Formuia LXXX! dialconcl.  Thus, a suitabie
bis-aicohol is treated witr an cxidizing agent (preferably pyndinium
chiorochromate) in a poiar aprotic solvent (preferanly dichlorcmethane) at a
temnperature between about £°C anc about 100°C {conveniently room
temperature) for between 1 and 100 hours (preferabiy 24 hours) to prepare a
mixidre of the Formula XXXV and Formuia LXXXV! lactones which may be
separated by standarg methocs.

Procrugs of the compeunds of Formula | may be prepared according
to methods known to those skilled in the art. Exemplary processes are
described below.

Procdrugs of this invention where a carboxyi group in a carboxylic acid
of Formuiall is replacec by an ester may be prepared by combining the
carboxylic acid with the appropriate alkyl halide in the presence of a base
such as potassium carocnate in an inert soivent such as dimethyiformamide
at a temperature of about 0 to 100°C for apout 1 to about 24 hours.
Alternatively the acid is combined with appropriate alcohol as soivent in the
presence of a catalytic amount of acic such as concentrated sulfuric acid at a
temperature of apcut 20 o 10C°C, preferably at a refiux, for about 1 hour 1o
about 24 hours. Another method is the reaction of the acic with a
stoichiometnc amount of the aiconol in the presence of a cataivtic amount of
acic in an inert soivent sucn as toluene or tetranvarsiuran, with concomitant
removal of the water being crocuced oy pnysical ‘2 2. Dean-Siark rad) or

cnemicai (e.q., meiecular

4

EVEeSs! means.

AP/ 01702101
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Prodrugs of this invenuon where an aiconol funcuon has beer
aenvatzed as an ether may be prepared by combining mne alconoi with the
aopreonate aikyl bromice oriocice in the presence of a base such as
oolassiurm carbonate in an inen soivent such as ametnylformamids at &
temperature of asout 0 t¢ 10C*C for apout 1 to about 24 hours.
Alkanoviaminometiyl etners may be obtained by reaction of the aiconol with &
bis-(alkanoylamino)metnane i tne presence of 2 catalytic amount of zcic in
an mnen s0Ivent such as tetranvarofuran, according 10 @ metncc deszrndad in

LS 4.887.584. Aliematively, tnese compounds may be preparac by ine

menogs cescrbed oy Hofiman st al. in J. Org. Chem. 1884, 59, 3520
&

-~

siveosides are prasared Dy reaction of the aiconc! and a carbonvdrate
In an nert soivent such as wiuens in the presence of acic. Typicaily the water
formed in the reaction is removed as it is being formec as described above.
AN allermnate procedure is the raacuon of the alcohol with a2 suitably proiected
gtycosyi nalice in the presence of Sase followed by deprotection.

N-(1-hvdroxvalkvly amices, N-(1-hydroxy-1-{alkoxycaroonylimeaihivl)
2rmIaes may De preparec Dv ine reaction of the parent amide witn the
appropnate aldenyde uncer neutral or basic conditions (e.g., sodium ethoxide
in etnanol} at temparatures betwsen 25 and 70°C. N-alkoxymethy! or N-1-
(alkoxy)alky! derivatives can be obtained by reaction of the N-unsubsiituied
compound with the necessary aikyl halide in the presence of a base i 2~
nert sovent,

The compounds of this invention may alse be used in conuncion with otner
pnarmaceutical agents (e.¢.. LDL-cholesterol iowenng agents, tiglyzence iowenng
agents) for the treatment of the disease/conditions described herein. For example,
ney may be used in compinaton with choiesterol synthesis inhibitcrs, choiestersi
aoserption innisiters, MTP/Aze B secretion inhibitors. and otner cholesiersi lowenng
agents such as fibrates. niacin, wn-excnange resins, antioxidants. ACAT inhibitors
ana oile acic sequesirants. in combination therapy treatment. beth the compounds of
tnis Invenuen ancd the otner crug tnerapies are agminisierad o mammais (8.G..
numans. male or fernaie’ by canventional methods.

Ay HMG-CoA recucizss mhibitor may & UseC as the $2C0nT Somooune in

My i
reuliass nnionRer

1>

& - " -~ - & S m s, hn ol
2 ZOMDINalln asosect o7 this imvention. Tne term HMG-Co

AP/T/01/02101
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refers tc compounds which inhibit the bioconversion of hydroxymetnyiglutaryi-
coenzyme A to mevalonic acid cataiyzed by the enzyme HMG-CoA reductase. Such
innhibition 1s readily determinec by those skilled lrw‘the an accorging to standard
assays (e.G., Meth. Enzvmol. 1981; 71:453-508 a‘nc‘ references cined therem). A
vanety of these compounds are described anc referencec below however other
HMG-CoA reductase inhibitors will be known to those skilled in the art. U.S. Pat. No.
4,231,838 (the disclosure of which is hereby incorporated dy reference) discloses
cenain compounds isolated afier cultivation of 2 microorganism belonging to the
genus Aspergilius, such as lovastatin. Also, U.S. Pat. No. 4,444,784 (the disciosure of
which is hereby incorporaied by reference) discicses synthetic denvatives of the
aforementonad compoungs, such as simvastatin. Alsc, U.S. Pat. No. 4.732,073 (the
disclosure of which is incorporated by reference) discloses cenain substituted
indoles. such as fiuvasiatin. Also, U.S. Pat. No. 4.346.227 (the disclosure of which is
incorparated by reference) discloses ML-236B denvatives, such as pravastatin. Also,

S-401226A (the disclosure of which is incorporated by reference) discioses cenain

m

0

vrdvidinydroxyheptenoic acics, such as nvasiaun. in addition, U.S. Pat. No.

273,985 (the disclosure of which is incorporated by reference) discloses cenain 6-

(&

[2-(substituted-pyrrol-1-ylalkyl}pyran-2-ones such as atorvastatin.

Any MTP/Apo B secretion (microsomal triglyceride transfer protein and or
apolipoprotein B) inhibitor may be used as the second compound in the combination
asoect of this invention. The term MTF/Apo B secretion inhibitor refers to compounds
which inhibit the secretion of triglycences, cholesteryl ester. and phospholipics. Such
innibition is readily determined by those skilled in the art according to stancard
assays (e.g., Wetterau. J. R. 1882; Science 238:298). A variety of these compounds
are described and referenced below however other MTP/Apo B secretion inhibitors
will be known to those skilled in the art.

WO 86/40640 and WO 98/23533 are wo exempiary pubiicztions.

For example, the following MTP/Apo B secretion innibitors are parficutarly usefut:
4'-trifiuorometnyl-biphenyl-2-carboxyiic acid [2-(1H-1.2,4 triazol-3-vimethyl)-1,2.3 4-
tetrahydro-isoquinciin-6-yl}-amide:

4'-trifluoromethyi-biphenyi-2-carcoxylic acid [2-(2-acetviamino-ethy!-1.2.3 4-

tetranyaro-isocuinolin-8-yil-amide:

AP/T/ 01702101
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(2-{6-[(4 -trifiuoromernyl-oipnenvi-2-carbonyij-aminoj-3.4-dinyaro- * r-isoquinoiin- 2-yi}-

stnyh-caroamic acic metnyvi asiar, %

e N
MRS I

- X . R ! : : At -~ > «n-\.
4 -trifluoromethyl-bisnenvi-Z-zarod flic ac: [2-(1H-micazsi-2-vimetnyi:

@Uranyaro-isocuInoin-g-yil-armgs,

r 2

4 -influcrometnyi-dipnenyi-Z-czrooxyiic acig (2-(2.2-alonenyi-ethvi-1.2.3 L-etranyaro-~

Isoquinoln--yil-amice: ang
4'-tnﬂuoromethyl-bt nenyi-Z-carpoxyiic acid [Z2-{2-ethoxy-etnyl -1.2.% S-tetranycro-
Isoaunolin-B-vil-amice.

Any HMG-CoA syninzse inhibitor may be usec as the secend compound in
ine comoination asoec: of thig invention. The term HMG-CoA syntnase innhibior raters
1o compouncs which nhizit the biosynthesis of hydroxymetnylgiutarvi-cosnzyme A
from acetyl-coenzyms A anc acetoacetyi-coenzyme A, catalyzed dv ine enzyme
HMG-CoA synthase. Sucn inninition is readily getermined by those sxiiies in the an
according to standarc assays (Meth Enzymol. 19753; 35:155-180: Meth. Enzvmoi.

07 tNese ComoCuncs are

-
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cescrnbed ana referencec nziow, however other HMG-CoA svntnase inhititors will be
known 1o those skilied in tne 2= U.S. Pat. No. 5,12 € (the disciosure of wnich is
neredy incorporated by reference) discioses ceriain beta-lactam cenvatives. U.S. Pat.
No. 5,064,856 (the disclesure of which is hereby incorporatec by raierznce) discloses
ceriain spiro-lactone cerivatives prepared by cultunng a microorganism (MF5253).
U.S. Pat. No. 4.847.271 (ine disclosure of which is hereby incorporaied v reference)
discioses certain oxeiane comoounds such as 11-(3-hvaroxymethyl-2-oxo-2-oxetayij-

2.2 7-tnmethyl-2 4-unceca-cienaic acid denvatives.

h

Any compound that gecreases HMG-CoA reguctase gens axprassion may be
usec as the second compound in the combination aspect of this inventucr. These
agents may be HMG-CcA recuciase ranscription inhibiters tha: bicck 1he

ranscription of DNA cr transizuon inhibitors that prevent ransiaten of mRENA coding

-

for HMG-CoA reduciase into proisin. Such compouncs may eitner affect tanscnption
07 ransiation directly, or mav ne biotransformed to compounds *hat have the
aforementoned acuvites oy cne or more enzvmes In the cholesiarol binsviithetic

cascade or may ieac 1© the azzumulation of an isooren

vem b o

o~ — o~ -~ -~ -~ — - g m dn o cpm . - 3
@7 aniorcing 1o siancars zzsavs ‘Meth, Byl
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cOompounas are descripec anc referenced beiow. however other inhibitors of HMG-
CoA recuctase gene expression will be known to those skilied in the art. U.S. Pat. No.
2.041.4 tne disciosure of wnicn IS INCorporatec oy refarance aisclosas cenain 13-

SUDSUIUIEE 1gnosiere: cenvauves. Other oxygenatec siercis that subpress svnthesis

(¢

o S Lo P Yotnd
£3.32:257-

v~

re ciscussed by £.0. Mercer (Prog.liz. Res. 1

ANy sZualene syrnneizse INNIDIor may be USec as the Seconc comoound of

tnis invention. The term sgualene syntnetase inhibitor refers 1o compouncs which
iNnioit the condensation of 2 moiecules of farmesyipyroonesonats 1© form squaiene
calalvIsc by tne enzyme sauaigne synthetase. Such innibition 1s readily aetermineg

-

oV INCse skiliet in tNe &7 2CCorcIng 10 stancarc assavs (Metn. Enzymel. 188¢; 15

C

(H

383-234 and Meatn. Enzvmol. 1983; 110:358-373 anc references contained therein).
s ars described in and referencec beiow hcowever other
squaiene synmineiase inrioiters will be known te those skiliea in the ar. U.S. Pzt Nc.
2.026.352 (ine discicsure of wnich is incorporated by reference) discioses
farmeniauon Crocucts of tne micrcorganism MFS4ES (AT7CC 72011 inciuding
Zaracczic aGic. A summary of other paienied squaiene syntneiase innibitors has
neen compiled (Curr. Oz, Ther. Patents (18€3) 86131
Any scuaieng eccxidase inhibitor may be used as the second compound in
the compination aspes: o7 this invention. The term scualene epoxidase innibitor refers

o COMDOUNGS WRICH INnioit the bioconversion of scuatens anc molecular oxygen Intwo

AP/T/0'1/02 101

squalene-2.3-2poxice. ca:alvzad by the enzyme scualsne epoxicase. Such innibition
1s reacily determineg oy :ncse skilied in the art according to stancarc assays
(Biochim. Biopnys. Acia 1882, 734:466-271). A variety of thesa ccmpouncs are
gescriped and referenced below, however other squaiene epoxidase inhibitors will be
known {0 tnose skilled in the art. U.S. Pzt Nos. 5,071,889 anc 5.064.864 (the
disclosures of which are :nccroorated oy reference) discicse cerain fluoro anaiogs of

gualene. EP pubiicaucn 382.788 A ithe discicsure of which is incorporated by

0

reference) discicses cerain suosttutec allviamine cenvauves. PCT publicaton WO
312028 A (the ciscicsurs of wnich Is heraby INCorooraiec oy reference) ciscioses
cerar aminc aicohe! asnvauves. U.S. Pat. Nc. $,021. 534 (the giscicsure of which is

+ ‘ ) e me =
Nerglyv INCorooratet 2w "gierence JIsTicsas

cemamn CVCiCoroovicXy-sguaiensg
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Any scuaiene cyciase mnibitor may be used as the secona cameonent in the
compmnauen aspect of this invenuon. The term squaiene cyciase inhibitor refers 1o

compounas which innitit the oicconversion of sgualens-2Z.3-e00xide 1 i:anosterol,

i~ omn e g
(O30S L

1Y
b

¢ by ihe enzvms sgualene cyclase. Such mnnibiucn s

S ingse skileC N INE art accorzing 10 stanaard assays (FESS Lett 1886.234:347-350.).
I aodiion. the COMpounas C2scroed anc references peiow are scuziens cvclase
INRIDICTS. nowever other sguaiene cyciase Innibitors will also be known 1o those
skiliec ir ing art. PCT pusiicauon WOS410150 (the disclosurs of whicr s hereby
incorcorated Ly reference ) aiscicses cenain 1.2.3.5.8.7 .8 8x-octizhvors-I 3 Bafbeta -

10 mmenvi-S-isocumoiineamine genvatives, such as N-trifluorcaceivi-1 2.2.5.8.7.3 8a-

w

Ul

L()
N

ozianvaro-2-alivi-£, (pezi-tnmeatnvi-6{beiaj-iscaunolinezming . Frencn satent
discioses ceriain beta. betz-cimetnyi-t-giperidine ethanoi derivatives suzh as 1-

(% I8-tnmetnyigecyl-bez nata-dimethvi--pipericinestnanc.

o

COMDINgs scuzlens eocxidase/sgualens cyciase inninilor mav e ussd
28 Ne $2CoNC Component in (N combdination aspect of this Inventicr. Tns erm
comiined sjualene esoxidase/squalene cyclase innibitor refers 1© compounds that

inhi2it the bicconversion of sguaiene {0 lancsterci vie a sguaiens-2 2-enoxide

ntermediate. In some assavs it is Not pessible to disin guish betwesr scuziens

)
L]

ecoxigase innibitors anc scuaene cyclase innibitors. however, these zssavs are
recognizec oy those skiilec 1 the art. Thus. inhibition oy comoinea ssuzene
epoxicase’squalene cyciase mniditors is readily determinad by thess skilied in an
according to the aforementionsd stancarc assays for squalene cvciase or sguaiene

epoxicase inhiditors. A variety of these compounds are descrinec arc refsrenced

8]
s

beiow, nowever other scuaiens epoxicdase/sgualene cvelase inhiditors will be known
(nose skilled in the art. U S, Pat Nos. 5,084,461 anc 5.278,171 (e oisciosures of

WRiCh ars incorporated oy refsrence) disciose cenain azadecain dervauves. £5

cushicauon 468.434 (the ciscicsure of which is incorporated by reference discioses

ceriain pipency! ether anc this-siner denvatves such as 2-( T-pipendviipentyl

[9%]
(]
7
O
(9]
11
3
2
n
oy
8\
%
[0}
[
Y]
s |
Q
~

'

-mimencyijethyl etnyl sulfide. PCT pubiicaucn WO

A A4 i Vs A8 o~ ;s E S i
8401204 (tne discicsurs o wmion s "1‘:‘?‘30\’ incoroerated avrergrance. tisticses

AP/T/ 01702101



e

AT

(U

\

(#1]

10

A
(62

[\
w

AP001346

etnyl)pipendine. U.S. Pat. No. 5.1C2.,915 (the disclosure of which s hereby
incorporated by reference) discloses certain cyciopropyloxy-squalene gerivatives.

The starting matenals anc reagents for the apove descrioed Formuia |
compoungas. &re aisc rezaily available or can be easily synthesized dy these skilled in
tne an using Convenucna: metnoas of organic synthesis. For example. many of the -
compounds used herein. are related 1o, or are denved from compounds in which
there is a large scientific interest and commercial need. and accordingly many such
compounds are commercially available or are reported in the literawre or are easily
prepared from other commenly availabie substances by metnocs which are reporied
in e literature.

Some of the Fermuia | compounds of this invenuon ¢r intermediates in their
SVNINesIs have asymmernc carpon aloms and therefore are enantiomers or
diastersomers. Diasiarcmeric mixiures can be separated into their individuai
diastereomers on the bzsis of their physical chemical differences by methods known

per sz,. for axamoie. by chromatography anc/or fractional crystallization. Znantomers

(N

can de separated by. for exampie, chiral HPLC metnocs or convertng the
enantomeric mixture intc a ciasteromenc mixture by reaction with an appropnate
optically active compourd (e.g.. aicohol), separating the diastereomers anc
converting (e.g., hydroivzing) the individual diastereomers to the corresponding pure
enantiomers. Also. an enantiomeric mixture of the Formula | compox;xncs oran
intermediate in their svnthesis which contain an acidic or basic moiety may be
separated into their ccmpounding pure enantuomers by forming a diastereomenic salt
with an optically pure chiral base or acid (e.g.. 1-phenyl-ethyl amine or tahtaric acid)
and separating the diasieromers by fractional crysialiization foliwed Dy neutralization
to break the salt. thus providing the corresponding pure enantiomers. All such
isomers, including diastereomers. enantiomers and mixtures tnereof are considered
as pan of this invention. Also. some of the compounds of this invention are
aropisomers (e.g.. sutsttuted biaryls) ana are considered as part of this inventon.
More specificallv. the Formula | compounds of this invention may be obtained
in enantiomencally ennched form by rasolving the racemate of the final compound or
an intermediate in its syntnesis (oreferably the finai ccmeound) emoioying
caromatcgranny (preferzniv nign prassure liquic cnromatograsny (HPLCH on an

asymmerric resin (preferaniy Chiraice!™ AD or OO [ooiainec from Chiral

AP/T/ 01702191
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Tecnneiogies, Exton, Pennsyivanial) with 2 mobiie cnase consistung of a nvdrocaroon

eC

(preferadiy neptane or nexane: containing petween C and 50% iscoropanol

. N -~ - g at o I} - - /1
ipreferanly petweer Z ang 27 %) anc between 0 anc 3% of an alkyi amine
ccrefzraoty C 1% of semmviamine . Concentranon of he orocul! cont@ining fractons
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Some of the Formuiz | compouncs ©F RIS Nvention are acicic and they jorm a

ccedtable caucn. Some of the Formuiz | compounds of

)
1Y)
st
s
<
=
°r
)
!
o5
Y]
3
=
I
0O
@®
[4
:
1
f
i

s INVenuon are basic anc thev form a salt with a pnarmaceutically acceniabie

anion. Al SUCh salts ars within tn2 scope of this Invenucn anc they ¢an ne preparec

3 - L.
SICICZNICMeINC 7auC. It &lther &0 2CUBCUS. NON-3QUEdLs Or panially aguecus medium,
25 gpprepnals. Tne sans are recovered aither ov filtrauon. v precioiation with a non-

saivent followe oy filraticn. ov evaporauon of the sovent, or. in the case of aguecus
soluuens, Dy lyoonifizzlcn, 2s aopropriate.  The comoounds can be ontained in
crysiaiing forT Dy CISSOILLon In 8N SDPronriate soivant(s) sUCh as enarsl. hexanes
of waler/aihano! mixwrse.

In 2adition. wnen tne Formuia | compounds of this invenuon form nvdrates or
solvates thev are aiso within tne scope of the Invenusn

salts of

)

The Formuia | compeeounas of this invention. ther procrugs and th
sucn compounds anc precrucs are all adaptad to therapeutc use as agents that

imhidit cnolesterol ester ransiar protemn acuvity in mammals, paricuiar v numans.

ot
ﬂ)

Thus. the compounds of s mvenuon elevate niasma HDL choiesterc!, its associated
cormponents. and the funcuons oerformed by them in mammais. carucuiarly humans.
By virtue of therr activity, (ness agents also recuce ciasma leveis of rigiveendes,
VLDL cnoiesterol LDL choiesterol and their associated components N mammals,
partcularly humans. Hencs, these CoOMEouncs ars useful for the reatment and
correcuon of the vanous cvsiinicemias cbserved tc oe associated with the
development ang Incicence of 2Nerosclerosis and cardiovascuiar disease. inciuding
nyocaionaiipoprotenemiz. nyoersetaiinesrolinemia. nypert mgiycendermia, and

farmiiial-hypercnolesiarciemz

ol e

FUnner inrcucuon ¢ & functional CETP gens into an animai lacking CETP

IS it ~ N = A i D oar et oS [ N SOG4 oo
imouse: results inrecucec HOL ievais (Agelion. LE. stz / Bl Che Go1: 288
ANTED _ADG A L me T FR - BN P ¢ i

(O et R A 2NC INCTe23el SUSTeZUDIty 12 atherssciercsis (Maren W = et an
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Nature (1983) 364: 73-75.). Also. innibition of CETP acuvity with an innibitory

anuboay raises HDL-cnoiesterol in hamster (Evans. G.F.. et at J. of L‘aid Research

{1€C4) 35, 1634-1645.} z2nc ranbit (Whitiock. M.E.. et ai J. Ciin. /nves:“{1989) 8a-
128-137%. Suppression of increased piasma CETF Dy inravenous INIecton witk

anusense oligeceoxynucieouces against CETP mRNA recuced atherosciercsis in
choiesterol-fed ranbits (Sugane. M.. et ai: J. of Bioi. Chemn. (1988} 273: 5033-5C3¢6 .
imporantly, numan subjects ceficient in plasma CETP. cue 10 2 genal'c mutauon
necssess markedly eievatec piasma HDL-cnolesierol levels anc abciipoprotein A-1, the
maijor apoprotein comperent ¢f HDL. In addition. mest demonsirate markedly
cecreasad piasma LDL cnolestero! anag apolipoprotein B {the maior aponnoorotain

cmponent of LDL. (lnazu. A.. Brown, M.L., Hesler. C.B.. et ai.. N. Engl. J. Meg.
{1990} 323: 1234-1238.;

Given tne nagative correiation petween the leveis of HDL cholesterol anc
HDL associatec iipoproteins. anc the positive correlation between triglycerides, LDL
cnoiesterol, and their 2assooiaies apolipoproteins in bloca witn the ceveicoment of
cardiovascuiar. cereprai vascuiar anc peripheral vascuiar diseases, the Formuiz |
compouncs cf this invenucn., tneir prodrugs anc the salts of such compounds and
prodrugs. by virue of thar pnarmacoiogic action, are useful for the preventon,
arrestment and/or regression of atheroscierosis and its associatec disease siates.
Tnese include cardiovascular gisoraers (€.g., angina. cargiac iscnemia anc
mvocardial infarction), compucaticns cue 10 cardiovascuiar disease therapes (e.¢.,
reperfusion injury anc angiopIastic restenasis), Nyperension, stroke. and
atheroscierosis asscciglec with organ transplantation.

Because of the beneaficial effects widely associated with eievated HDL ievels,
an agent which inhibits CETP activity in humans, by virue of its HDL increasing
ability, aisc proviges vaiuatis avenues for theraoy in g number ¢ other disease areas
as well.

Tnus, given tne azility of the Formula | camoouncs of this invention. their
prodrugs and the saits cf such compouncs and proarugs to alter lincprotein

compgesiticn via innibition of cholesterol ester tensier, they ars ¢of use in e reatment

of vascular compiications associated with diabetes. Hyperipidem:a is oresant in mes:
sudiects win digbetes mellitus (Howarc, BV 1887 U Limic Res. 28, 813 Evenin

. m mC mr—
ine oresencs ST nehmal

1C I2vels,
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carociovascular disease (Kanne!. W.B. and McGee. D.L. 167S

CzTP-meaqiated cnolestervi ester transfer is known 10 be aonormaily
oth insunn-gepenaent {Ragcaae, J.D., Suoba‘an
Chr lnves. 2

1. 161) anc non-insulin depenge

—

v.C. Lane. J. and Subpaiah. 183, Atherosciercsis 102, 885 It nas
ina: the abnormal increase in cnolesterol transfer results in cnanges i
composiion. parocuiariy for VLDL and LDL. that are more atherogeric
J.O. Wagner, J.D., Rudei, L.

ngsg cnanges would ne: necessaﬂ'iy be opservec

N # 7
P V. ang Ritter, 11 C

L... anc Clarkson, T.E. 1885, J. Lioid Res. 3

Dianetes Care 2. 1200\,

ncreased in

QG e

EIR~R - S

.. Ritter.

Deen suggesiec

1 ipoDrotein

{Bagcage,

(93]

75¢\.

cunng rouune {010 sTraening.

= useful in requc ng e nsk of vascular complications

Tne gescrided agenis are useful in tne reatment of coesity. in D3N humans

(Rageau. 7., Lau, P.. Roob. M. McDonnell. M., Alinaud. G. anc McPnerson, &

{1’

©oZ. Joumnai of Lipid Researcr. 38 (12):2832-81) and nonnuman srimates (Quine:,

=. Tall. AL Ramakrishnan, R, and Rudel, L., 1881, Journai of Clinics! investiganon.
E7 (3):1328-68) mRNA for CZTF is expressec nieve's I acipose tssue. The
acicose message increases wiln fat feeding (Martin. L. J.. Conneiiy. = V., Nancoe,
O.. Wood. N., Zhang. Z. J., Maguire, G., Quinet. £.. Tall. A. R.. Marcel, ¥ L. and

McPnerson. R., 1883, Joumnal of Lipid Research. 34 (3):437-48), and i« rranslates

inmo functional transfer protein and througn secretion contributes significantly to
piasma CETP leveis. In numan a

dipocytes the butk of cholesterol is provided by

and HDL (Fong. £ 3., and Angei, A.. 188S. Biocrumica = Ziophysic
Acte: 1004 (1):53-80). The vz
on CETF (Benoist, F.. Lau, 7. i
R.. 18€7. Journal of Bioiogica!
stumuiate HDL cholesteryi usiaks. coupied with the ennanced binding of HDL ¢

aqipocytes in obese sudjects (Jimenez, J. G.. Fong, .. Juilen, P., Des:

U3
3
=3
(U

Rotstein, L. and Ange!, 4., 1$RE. Intemnational ;)ouma/ of Opasiry. 13 (51888-70%)
sucgests a roie for CETP. not oniy in generating the iow HDL phencrvos for these
sullecs. butin the ceveicomen: of coesity itself by promoting cnolesters:

accumulation. Inhibitors of CET activity that biock tnis process thereiorz serve as

useful aciuvants tc cislary nerasy 1N Causing waighi rasusy

oW
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CETP inhibitors ars usefui in the treatment of inflammation gue tc Gram-
negative sepsis anc senuc srock. For example. the svstemic toxicity of Gram-

negalve Sepsts is In iarge sar due 10 enaotoxin. & incoolysaccnariae (LPS) releasec

-1

rom 1N QUIET SUriace Cf tne cacienia. WnIch causes an exiensive infiammatory

(9]}

response. Lipopolysaccnarnice can form compiexes with npoproiens (Uleviteh, R.J..
Jonnston. A.R., and Weinstein. D.5.. 1981. J. Clin. Invest. 67. E27-37}. in vitro
studies have cemonsiraiec that binding of LPS tc HDL subsianually requces the
progucuon anc reiease of mediators of inflammation (Ulevitch, R.J.. Johnston, AR,
127&. J. Chn. invest. 82, 1313-24}. In vivo studies snow &t ransgenic mice

- 10 exprassing human apc-Al and stevaied HDL leveis are oretectec from sedtic shoek
(Leving, D.M.. Parker, T.2.. Donnelly. T.M., Waisn, A.M.. anc Rubin. A.L. 1963, Proc.
Natl. Acad. Sci. €C, 1204042, imgonanty, administrauon of recenstitutec HDL o
hurmans challenged with encotoxin resulted in a cecreasec inflammatory response
(Pajkrt. D.. Doran. J.Z., Koster, 7., Lercn, P.G.. Arnet. E.. van der Poll, 7. ten Cate.

a4

1601-081. The CET!

-2
[ tad

-
(01}

JW.. ard van Daventer. S0+, 1888. J. Exp. Mec.
nnibitors, by viriue of tne fact tnat they raise HDL ievels, atienuaie the cevaicoment
of inflammation and se2uc snock.
The utility of the Formuiz | compouncs of the invention, their procrugs and the
saits of such compouncs and procrugs as medical agents in the treaiment of the
20  above described disease/conditions in mammals (e.c. humans. male or female) is
demonstratec by the activity of the compouncs of this invenuon in conventionai
{ } assays and the in vivo assay aascribed dbeiow. The In vivo assay (with appropnaie
St
maodifications within the skill in the art) may be used w0 cetermine the acuvity of other
lipid or triglycende controliing agents as well as the compeunges of this invenuon. The
25 combination protocol cescribed below is useful for demonstrating the utility of the
combinations cf the iipic and triglycende agents (e.¢.. the compounds of this
invention) described herein. Such assays aiso provice 2 means whereby the actvities
of the Fermula | compouncs of this invention. their crocrugs anc the saits of such
compounds and Drocrucs (or the Cther agents aescrnzec nerein) can be ccmpared to

eacn other and with the activities of other known comocuncs. The resuits of these

w
(@]

compansons are usaful for determinin g leveis in mammais. including

2
o }
©
Q.
(o]
0
Q)
@

numans. for the treaimen: of sucn ciseases.
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acrministerec dy orai cavage In an emuision venicle containtilg oiive oii and sodium
taurccnoiate. Blooa is taken from mice retroorbitallv before dosing. At vanous times
afier SoSING. ranging from 4k 1o 24h. the amimais are sacrificec. DICOJ obtained by
nean DUNCWUre. anc igic sarametars measuras. incluging total cholesterol, HDL and

L cnclesteron anc tngiycendes. CETP acuvity is aetermined by @ metned similar o
ihat gescribed above excedt tnat 3!—i-c'r';olesteryl oieate containing LDL is usad as the
gonor source as oopesec 1o HDL. The values obtained for lipids and transier activity

arz comparec o these ebtained prior to dosing and/or 1o those frem mice receiving

PLASMA LIPIDS ASSAY

@

he acuvity Of tnese compounds may also be aemonstrated by cetermining
he amount of agent recuired 10 alter piasma lipid levels, for examoie HDL choiesterol
levels. LDL cnoiesizro: ieveis. VLDL cholesterol levels or triglycerides, in the piasma
cf cerain mammals. for example mammeoesets that oessess CETP activity and a
clasma lingoroten orofiie simiiar to that of humans (Crook et al. Artericsclerosis 10,
62Z, 1€80). Acult marmosets are assigned 1o weatment grouds so that each group
nas a similar mean =80 for wotal, HDL. and/or LDL piasma choles:erol
concentraticns. After gcroup assignment. marmosets are desed daily with compound
as a dietary admix or by intragastric intubation for from one to eight days. Control
marmesets receive onty the dosing vehicle. Plasma total, LDL, VLDL and HDL

cholesterol vaiues can oe determined at any peoint curing the study by obtaining biood

AP/T/01/02101

from an antecuditai ven ang separating plasma lipcoroteins into their individual
sudciasses by aensity gradient centrifugation. and by measuring cnolesterol
ceneentraticn as previousiy aescribed (Crook et al. Arienosclerosis 10, 8625, 1280).

IN VIVO ATHEROSCLERQSIS ASSAY

Anti-athercsciercuc efiects of the ccmpouncs can be determined by the
amount of ccmpoung reguired to reduce the iipid cesesition in radbit acrna. Male New
Zeaianc White rabbits are fec a diet containing 0.2% cnolesteroi and 10% coconut oii
for 2 cavs (meal-fec once per cay). Rabbits are bied from the marginal ear vein and
ctal clasma cnolesieroi values are determined from tnese samptes. The rabbits are
then assigneg 1o reatment crouss so that each ¢roud nas a simiiar mean =SD for

ol ciasma cnolesiers! concentrauen, HOL cnolesiarct concentratien, tnglycerice

CCNCENITBUCH anCST croiesienyi ester ransiser or

—~ —~ Ao o .~
cenlenital =g ioNeN Zign achivity. =g Qroul
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anumals wnich have been acminisiered a CETP
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agsigniment. raboits are cosed daily with compound given as a Qigwary aamix or on a

smalt piece of QE!E&"H"’ nases confection. Control rabbits receive ol v

N e
F il

te e r the food or the geiatn confecten. The cholesteroiicod:

i ol

tnnued aiong with ine

ne compounc aoministraten througneut the &1
CULHESIErol values anc cnoesigryi esier rransier prowin aclvity Car

v pomt Sunng the swiay oy «

by

@ining biood from the marainal ear ven A

mOMnEg, Ne rabbits are sacrificed and the aonae are removed o

i aren

o the mranch of ine ihac arteres. The goriae are cieaned of ti

nE, opened

en staines with Sucan 1V as aescribed by Hoimar

7, 42-47). Tne percant of the surface area siained s o

carnsnomelry uling an Cptmas Image Anatyzing System (image Procsasing

Svsiems) Reduced lipid cenosition 1s INGicated dy a reducuon in the

2 SIAMNEC N the comoounc-receiving group in cempanson with i

ANTIOBESITY PROTOCOL

Tne abiity of CETF innibitors 10 cause weight loss can be as:

incex (BMI) = 20 karm”. Doses of mininix

zomrsterss sufficient o rasuit in an increase of

= 25% in HDL cno
Ehi anc bady fat distibution. defined as waist (W) to hip (H) ratic | | are
P auning the course of the 3-6 month studies. and the results

npared o thoss racsiving placebo.

N VIVO SEPSIS ASSAY

1 vivo studies snow nat transgenic mice expressing numarn &nc- A

slevated HDL levels are protectad from septic shock. Thus the abiiity »F 2ETE

innibitors o protect from sepiic shock can be demonsirated in ransgsns m

exuressing both human apc-Al and human CETP transgenes (Levins, 1. i
z. Donnelly, T. M., Wais!

SR Ia e

ARGy LPS denived from = coil is administerac

M. and Rubin, A.L., 1883, Proc, Nat

at 30mg/kg by Lo injection to

LR IR

st i3

~ inhibitor at an approprnai dose io

1.

on cf HDL The rumber of surviving mice is determine!

Times up

S injecuon anc compared to these mice administerac venicie {(minus

Lo T imhoior ony
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Admunistration ¢f the compounds of this invenuon can be via any method
which delivers 2 compeund of this invention systemically and/ecr iocaly. These
MENCASs INCIUGE oral roules. parenteral. intragucdenai rouies. eic. Gﬁ.xnerauy. the
compouncs of this invenuon are administerec orally. bu nierai 2aominIsraon
£.C.. INtravenous, ntramuscular. subcuianeous or intrameculiary) may oe utilizea, for
exampie. wnere orai acminisiration is inappropnate for the target or wnere the patient
'S unajia 10 ngest the arug,.

In general an amount of a compound of this invenuon 1s used that s sufficient
tc acnieve the therapeutc effect desired (e.g.. HOL elevation).

In general an effective dcsage for the Formuia | comoouncs of this invention,
the!r prodrugs anc the satts ¢f such compouncs anc procrugs 1s in the range of 0.07
¢ 10 ma/ka/iday, preferably 0.1 to 5 mg/ka/day.

A desage of the combination pharmaceutical agents 10 be usec i conjuction
witn tne CETP inhibiters 1s usad that is effective for the incication being treatec.

=or exameie, tyoically an effective dosage for HMG-CoA recuciass inhibitors
is in the range of 0.01 1¢ 100 mgikg/cay. In generai an efiect cosage fcr ne
MTP/Apo B sacration innibitors is in the range of 0.01 1c 100 mgikg/day.

The compounds of the present invention ars generaliy agministerad in the
form cf a2 pharmmaceuticai composition comprising at ieast one of the combpcunds of
this invention together with a pharmaceutically acceptable vehicie. ciluent or camier.
Thus. the compounds of this invention can be administerec indivigually or togetner in
any conventional cral, parenieral, rectal or ransdermal desage form.

For oral administration 2 pharmaceutical compesition can iake the forr of
soiutions, suspensions. tablets, pilis. capsules. powcers, anc the like. Tabiets
containing various excipients such as sodium citrate, calcium carbenate anc calcium
phosphate are empioyec aiong with various disintegrants such as siarch anc
preferably potato or tapicca starch and certain compiex siiicates. together with
binding agents sucn s dolyvinylpyrroiidone, sucrese, gelatin anc acacia
Additionally, lubricating agents such as magnesium stearate. soaium lauryi suitate
and taic are often very useful for wabletting purposes. Solic comoesitions of a similar
type are aiso employec as filers in soft and hard-filled geiaun caosules: creferred
matanals in this connecucn also include lactese or mitk sugar as wail as nigh,

Dl'e rr:,q .ﬁ,——-—u.-an,-\.-l 1S 2 SSI4LCh o7
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sucnh compoound Or procrugs and @ Seconc compound as gescrioed above. The Kit
mprses ms—.‘ns for contaming the separate CoOmMpCsilicns SUCN &s @ container. a

gdivicec totis c'* g civices ‘cii packet. Tyoically the kit ccmonses cirecuens {or the

—

acministration of the sesaraie comoenents. The Kit form s caruculary agvantageous
when the saparate comoonents are preferably acdministerec in Ciriierent desage forms
(e.g.. cral anc parenterai’. are adgmnistered at different cosage intervails. or wnen
titraton of ine individual components of the combination s gesireC oy the prescribing
physician.

An exampie of suzn a Kitis a so-called blisier pack. Blister packs are well
known In the packaging incustyy and are being widely ussd for ine sackaging of
pharmaceuucal unit cesege forms (tablets. capsutes. anc tne like:. Blister packs
generglly consist of 2 snest of reiatively stiff matenal covereg with 2 foii of a

preferaciy rransparent siesuc matenal. Dunn

(e}
-~
ju s
m
(@)
)
(%]
X
5}

()
.

{9}
O
=y
O
)
[$)]
(0]
(73]
-
4]
)
[
(4]
n
()]
n
V)

-
Y

(I)

formed in the plastc foil. The recesses have the size anc shape of the tadiets or

capsules 1o be packed. N&xi the izblets or capsuies ars olecad in the recesses and

the shneet of relatively s matenai is seaied against the piastic foil at the face of the
foil which is copesite frem the direction in which the recesses wers formed. As a

result, the @blets or capsuies are sealed in the recesses betwesen tne piastic foil and
the shest. Preferably the strength of the shast is such that the tablets or capsules
can be remeved from tne dilster pack by manually applying prassure on the recesses
wneredy an coening is icrmac in the snest at the place of the recess. The @diet or
capsuie can then be remoeved via said opening.

It may be gesiradie 10 provide 2 memeory aic on the kit, .3., in the form of
numbers next o the tabiets ¢r caosuies wnereby the numbers corespond with the
days of the regimen which the tablets or capsules sc specified snould be ingesied.
Anocther exampie of such 2 memery aid is a calencar printed cn the carc, 2.¢.. as
follows "First Week. Mcnceay. Tuesday. ...e1c.... Seccne Week, Mencay, fuescay,..”
etc. Other vanations of memory aics will be readily acparent. A "Caily aose” can be
a singie tablet or capsuie or several dills or cacsuies ¢ be @Ken cn a given day.
Also, a daily dese of Fermuia | compeunc can consis: of one iaciet or capsule while 2
caily dose of the seconc ccmpounc can consist of saveral ‘asiels or caosues anc

vice versz. The memor, 27 sneuil reflect s,

/01702101
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in anether specific emnbodiment of the inventon,

one Al g time In the order ©f therr intends

BLne aIsdenser s esuinpe th & memory-aid. so as o

comphancs with the reg

AN example of sucn @ memerv-ais 15 &

N
¥
1
3

Tounier whish indicates s

numper of cally dosas tnat has neen oisg

Mory-a:C 1S a battery-powersd mMICro-chip meam

Of aulivie reminger signal which, for exampe rean

neen taken anc/or raminds one w

& ine compounds of

L NVENUON entner aione orin
0

Cimer or sther compouncs generally will be adminisierag

ickowing Tormulation. sxampies only are iliustrative

ne scons of the present

" follow, "acuve ingredient” means & cornpouns of tus

Pt

S

15
& Toilowing:
Quanty ¢
TActve raredient
Starch, NF
mtEren fowabie powes:
wwone Aud 356 cenusionas '
~ tablet formulation 1s preparsg using the ingredients beiow:
Formdiation 2: Tablets
ingradient
ailin
20 The Ci’DWTDCﬂeﬂIS erg Diended and compressas (o form tabie's.
@anies 25-7C0m are
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Fermulatior 3: Tabiets
Ingredient Quanuty (mgriadle:;
Acuve ingradient C.25-10C
Starcn 45
Celiuloss. microcrysiaiiine 35
Poivvinyipvrrolicone (as 10% sciution in water) 2
Sodium carooxymethyi cellulese 4.8
¢.5

Magnesium sigaraie

Talc

Tne acuve ingrecients. siarch. and &siiulose are passed througn & No. 45
mesn U.S. sieve anc mixeg thoroughly. The soiution of ootvvinvipyrroiidone s mixed

with the resuntant powaers wnicn are then gasseac througn a No. 14 mesh U.S. sieve.

W

The granules so procuced are dried at 50° - 80°C anc passed througn a Nc. 18 mesh
caarmra

i ~ ¢ - : .
ne sccium carooxvmethyl siaren, megnesium sigaraig, anc aic.

ranuiss wnicn.

[fe}

oreviously passsc throucn g INo. 80 U.S. sieve, are then azaged « the
afier mixing. are compressec on g tablet machine tc vieid tablets.
Suspensions each containing €.25-100 mg of active ingredient per 5 mi dose
10 are made as follows:

Formulation 4: Suspensions

ingredient Quanuy (Mz/S mil)
Acluve ingreaient : £.25-100 mg
Sodium carboxymetnyvl celiulose 50 mg
Syrup i.25mg
Benzoic acic sciution C.10mL
Fiavor G.v.

Color q.v.
Purified Water ic Smb

The acuve increcient is passed throuch & No. 43 mesh U.S. sieve and mixed

with the sedium carboxymethy! celiulose and syrup to form smootn paste. The

(98

Denzcic acid soiution. flaver. and color are diluted with some of the watler ang acdae

i winsumng. Sufficent warer s then 2¢Ceg 10 Drocuce the recuires volume.
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e aclve ingrecient above may aiso be a comoinglion cf agents.

GENERAL EXPERIME NTN PROCEDURES

oraed on a Vanar! XL-20C “anan Co.. Paic Alte.

NM®R sopecira were rec
Califormiai. 2 Bruker AM-3C0 spectrometer (Bruker CC.. Suenca. Massacnusens; or a

Vanan Unity 400 at apcut 23°C at 300 MHz for oroton anc 75.4 mkz for carbon
wciei. Chemica: shifts ars expressea in paris per million cownifigic from
tetrametnyisiiane. The peak snapes are denoied as follows: s. singiet; d, coublet;
triclet, ¢, quariet. m, muiupie: os=oroad singlst. Resonances designated as
exchangeabia ¢ Not azoear in 2 separate NMR expenment wnere the sampie was
snaken with several creos ¢of 5,0 in the same solvent. AlrmesDneric pressure

cnemicanionizauon (AFPCH mass spaecira ware obiainec o g Fisons Platiorm

)

Speciremeter. Chemical IcniZston mass spectra wers ociaines on & Hewiett-Packarg

S38C instrument (Hewien-Pazkard Co.. Paio Alte, Califormial (ammonia icnization.

FPEMS'. Whers e intensity of chionne or Dromins-containing 1Ions are gescrived. ine

=~ N - . y ! —~ - 2 - “""' "
expecisd intensity ralic was coserved {gpproximately 217 o “Cl-containing iong!

<

NG IoNs) anc the tensity of eniy the lower mass 1on s

Column chromatsgraony was performed with either Baker Sieiice Gel (40 pm;
(J.T. Baker, Phillipsourg. N.J.) or Silica Gel 60 (EM Sciences, Gibbstown. N.-J.) in
giass columns under low nitrogen pressure. Radial Chromatograpny was performed
using a Chromatron (moaei 78247, Hamson Research;. Uniess otnerwise specified,
reagents were usec as coiamed frormn commercial scurces. Dimetnylformamice, 2-
cropancl. tetranydrofuran. and dichlorcmetnane useg as raactcon soivents were the
annydrous crade suppiied oy Aldrich Chemicai Company (Miiwaukee, Wisconsin).
Microanalyses were pericrmed by Schwarzxopf Microanaivucal Laboratory,
Woaocsige. NY. Trne terms “concentated” and “evaocrated” refer 1o removal of
solvent gt water asoirator pressure on a rotary evaporater witn a séth temcerature of
less than 4S°C. Reacuors conguced at "C-20°C" or "3-22°C" were concduciec with
mitial ccoiing of the vessei in an insulated ice baih which was aliowed o warm (¢
room temperature over several nours. Tne abbreviauon "min” ang "h" sianc for

"minutes” and "hours” resoecuveiv.
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ma). "M NMR (CDCl3) 5 0.8 (t. 3H), 1.4 {m. 5H), 2.5 (m. 1H). 3.8 (d, 8H), 6.9 (s, 1H),
7.2 (s. 1H;.
Exampie 4

-~ -

r1s-4-13 5-Bis-triflucrometnvi-nenrviaming -6 . 7-dimeinoxy-3 2 -dinverc-2=-guinoline-

Tc & solution of <-amino-8,7-

© Z-dicarpoxvlic _acic Z-butyi egter t-athvl esiern

dimetnoxy-3.4-dinydro-24-cuinoiine-1,2-dicarboxviic acic 2-butyl ester i-ethyl ester
{(Examoie 3) (500 mg. 1.30 mmol) in annycrous aichioroetnang (30 mL; was adaed
acetc acic {78 mg, 1.30 mmol). foliowed by 3.5-bis(trifiuorometnyl)benzaldehyde
(318 mg, 1.30 mmol) anc socium triacetoxyboronyance (418 mg. 1.€7 mmol). The
reacuon was surred at rocm temperawre for 30 min. T

L

dilutec wnin chioroform ang washed with 1IN NaOH. The orgamic laver was

RE reacuon mixiurse was then

separaiec. dned over magnssium suifaie. fiiterec anc concentraiec in vacuo to afiord
the cruae title compounc (zooroximately 500 mg) wnich was usec directly in Example
5

Exampie 3

ci1s-4-1{3 5-Bis-triflucromethvi-nenzvil-metnoxvearponvi-amingl-8 7 -dimenexy-3 4-

gdinyaro-2H-guinoiine-1.2-cicamoxvlic_acig 2-butvl ester 1-ethvi ester. cis~4-(3,5-Bis-

trifluorometnyl-benzylamino}-8,7-dimethoxy-3,4-dinydro-2H-quinctine-1.2-dicarooxylic
acid 2-butyl ester 1-etnyl ester (Example 4) (2pproximately 500 mg. 0.83 mmol) and
pyridine (185 mg, 2.5 mmoi) were dissoived in anhydrous dichlorometnane (100 mL)
and coolec 0 0 °C. Methyi chioroformate (185 mg. 2.1 mmol) was adcad slowly.

The reacton was stired at C °C for 1 h, then at room temperature for 18 h. The
reaction mixture was then giluted with chioroform, and washed with 1N HClL. The
crganic iayer was cried over magnesium sulfate, filtered and concentraied /n vacuo.
Purification by silica gei cnromatography using 15% ethyl acetate/hexanes as eluent
afforced the title procuc: (400 mg). MS mz 664.2 (M™ ), 'H NMR (CDCi») 5 0.8 (¢
3H), 1.3 (L 3H). 1.5 {m. 24}, 2.85(s. 3H). 4.0 (L. 2H) 6.3 (s. 1H). 7.8 (s, 1H).

Exampie 6 h

trans-4-1(2 5-Bis-triflucrcmetnvi-nenzvil-mathoxvearbonvi-aminol-8. 7-dimethoxy-3 4-

dinvdro-2H-quinoiine-1 2-dicarpoxviic acic 2-butv! ester 1-sthvl ester. trans-4-Amino-

g.7-dimetnoxy-3.4-dinycro-2H-quinohne-1.2-dicarooxyiic acid 2-butyi ester 1-ethyl

ester was 1Solates as @ mincr Comgponent cunng the precaraten &f Examote . anc

AP/T/01 102101
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ohase was washed twice witn @ 2M hvdrcchionc acic soiution. cried cver magnesium

sulfate, filtered ang concentrated in vacuo 1o afford the cruge product wnich was

= ; e L et AOL1SCL armw srora ana i
ourfiec by s;:i»\.j:e: cnramatocraony using 1C0-15% eny, acsigienexanss as ejuent
: = < \ G )
o i e~ ..\---_ = MY T QT R 4 28 s Al 4 s 2
(o aficrd <0 ¢ of tne utis orocuch H NMR (ICDC;; 0082 L St T.28 (L 3H 1.4-1.8
. o~ zm . : - R o L am . - L
m. 3HL 223 im, e < 22 (mL ZHL 42T m Tl 80 rm, im S84 (m, GH), 518

cis<-Aminc-2-sthvi-B-trifiyoromethvi-3 4-dinvdro-2H-guingiine- t -carocoxviiz acid ethv!

sster: A soiution of  cis=s-penzyioxycaroonviamino-Z-sthyl-o-trifluoromethyl-3.4-

dihvare-2H-guinoling-1-carooxyvic acid ethyl ester (Exampis 7C) (18.C g, 40 mmol) in

a

1530 mL eacn ¢ cyvciohexense ang ethanol was treatac witn 10% pailacium on carbon

{10.0 ¢. 30% water by weignt:. After neatng at reflux for 1 n. the coolec mixwure was

~

filterad throucn Celte® anc concentrated /in vacuc 1o afiore the cruge procuc!, whicn

~— -

was purified ov siica ge! cnromatography using 23-50% einyl acetaie’hexanes as

giuent 10 aficrc &.8 g of the titie oroduct. H NMR (CDCiy; 3 0.83 (1 3H), 1.25 (M. 4H),
145 (m, 1H) 1o m. THY 228 (m, THG 2.8 (mL 1L 4.2 imL ZHL 4.4 iml 1H), 74T

. -

{m, 28), 7.88 (s. 1H}.
=xample 75

~

cis=4-(3 5-Bis-trifiugromethvl-nenzviamino)-2-sthvi-8-triflucromethy!-3 £-ginvaro-2H-

guinoiine-1-carboxviic zcid  ethvl _esterr A sociution of cis-¢-amino-2-ethyi-6-

triftuoromethyl-3.4-dinycro- 2H-guinoiine-1-carooxyiic acic etnv! ester (Example 7D)

~

(8.8 g, 27.8 mmoi) was trzaied seguentialiv with aceuc azig (2.8 3. 2.2 mmol), 2.5-

bis-trifiluoromethyl-benzaicenyas 74 ¢, 27.8 mmoi), fcllowec by sodium

(€
triacetoxyboronydnde (2.5 138.2 mmol). After stming 2t room temperature for

(_O

24h. the mixture was compined with 530 mL of 1M potassium hydroxide, and the
acueous laver was extraciec with dichiorcmetnans (2 x 22C mi). The combined
organic phases were cried over magnesium sulfate, filterec and concentrated |
vacuo te afford the cruce product, which was ‘purified by siiica gel chromatograpny
using 5-10% ethyl acetztenexares as eluent 1o afford 12.8 g of the title oroduct. *H

R(CDCis} 3 0.88 {0 2H). ©.27 {im. 4H), 1.45 (m, 2+ 1.87 im. 1+, 2,88 (m. 1H).

Via

)

S (M. IHL 4123 (m 4y 222 (m 1HL 748(C 1H. =88 HD 722 (. 1H. U =

S5 H> TT8e 4 T T2 PRET Jor s
oRol e KON A SN i R R - e - S, £

AP/T 017102101
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js-4-{(3 5-Bis-trifluoromethvi-penzyvll-methoxycarbonvi-aminoj-2-cveloprepvi-6 . 7-

gimethvi-3 &-dinvaro-2H-auinoiine-1-carpoxviic_acid tsopropvi ester. MS m=z 588.3

M) 'H NMR (CDCis) & 2.8 is. 37), 8.7 (s, 1HL.

Zxample 12

o15-A-1{2 3-Bis-tflugromemyvi-nanzyll-metnsxycarmonyi-amingi-2-CvEiopronyi-5-

Dentaﬂuoroerhvé-’jv&-dihvcrc-'?—i-ﬂu:noime-1-carooxvlic 2cIc__ethyl estar MS mz

882.4 (M" ). 'H NMR (CDCl3) 3 2.7 (s, 3H). 7.1 (s. 1H).

Exampie 13

~

cis-2-[{2 5-Bis-tnfluoromernvi-nenzyl -meinoxyearoenyi-gminoi-2-cveie prepvi-o-

C

srfiuorcmetnoxy-3 d-dinvdro-ZH-cuinoline-1-carpoxviic 2ci1d isgopropyvi esier MS myz

3

8423 (M ) 'H NMR (CDCl;:33.8¢(s. 3H1L. £75 (s. 1

Y

T

Exampie 14

cis-4-1/2 5-Bis-trifiuoromernvi-benzvil-metnoxvecarbonyi-amingi-2-cveiooropyi-7-

trifluoromethox-2 4-dihvdro-2H-cuinoline-1-carboxviic a2id isppropyi esz . MS mz

842.3 (M7 ) 'H NMR (CDClyi 5 2.8 (s, 33, 7.0 (m, 1HL.

cis-4-T{3 A-Bis-iflucromeinvi-nenzvi-meinoxvearponvi-2mingi-2-ethvi-¢-

trifiuorometnvi-3 4-dinvdro-2H-auinoiine-1-carboxviic_agi? iscoropyl ester. MS mz

814.5 (M) "THNMR (CDCl3) 5 3.8 (s. 3H). 7.1 (s, 1H).

Exampie 16

cis-4-[(2 3-Bis-trifluoromernvi-penzvli-meInoxycarponvi-amins:-2-2roovi-A-

trifiuorometnvi-3 4-dinvdro-2=-guinoline-1-carnoxviic_agig iscpropyi ester. MS m/z

328 (M - 300); 'H NMR (CDCi3) 3 3.8 (s, 3H), 7.1 (s. 1H).

Example 17

cis-2-[{3 5-Bis-triffuoromethvi-benzvil-metnoxvcarbonvi-aminoi-2-sec-butvi-2-

rifiuorometnyi-3 &-dihvere-2H-quinoline-1-carpoxviic acid :socropyt esier. MS mz

842.5 (M™); "H NMR (CDC!y: 3 3.8 (s, 3H). 7.0 (s, 1H).

=xample 1'8

cis-2-{3 8-RBis-trifluoromethvl-nanzvil-isonropgxycarscnvi-aminoi-2-cveicpropyvi-6-

mfiugromethvi-3 2-ginvero-2=-quinoiine-1-caroxviic 2cic isopropvi ester. MS myz

-

-3
835 (M™ = 13 'THNMR (CDCl:1 8 0.8 (5r, 1HL 2.4 (br, 1H). 7.1 (s, 4H0. 7.0 s  1HL 7.7

A = PR
| p— - g H 3
{a [T =2R - T

i g
S RS
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-87-

mz 842.5 (M7 B NMR (CDC,i 5 1.2 1 3H). 2.8 (s . ML 6.5 (s, 1H). 7.7 (s. 1H). 7.8
(5. 2H), 7.85 (s, 1H)

Zxampie 28

~re-d-l 3 A-Big-infiyoromeinyi-nenovil-mainoxycaroonyi-amingi-2-cveioaropyi-S 8-

A

cimethvi-3 2-ginvaro-2H-tuincine- 1-carpoxviic agic etnvi ester. MS mz 572.7 (M

"HNMR (CDClj & 1.3 (1 341 1.7 (d. 3H}. 1.8 (d. 35}, 3.8 (d. 3H}. 4.3 (m. 2H), 6.€ (c.

THY 7.1 (C KL 7.2 (s 1M, T3 (s, 1R 7.5 (s, 18
7 !

c:5-4-1 2 5-Bis-inflyuoromeinyi-nenovii-methoxvcarponyvi-aminoi-2-cveiesropyi-6 7 -

me 1nyl-3 d-dinyaro-2k-tuingiine-1-carooxviic acic etnvt esier. MS miz 272.7 (M7
oos; "HNMR (CDCi 2 72 (d. BH). 3.8 (5. 3H). 8.

7.7 (m. 3HY

= o]
I -

(93}
[8}]

(s. iHL 7.2 (s, 1H).

)

Zxampie 28

cre-2.1{3 5-Bis-trifluoromarnyi-nenzvi)-mathoxvcarnonvi-amingi-2-cveiopropvi-7-

mflusromenoxy-2 &-dinvo-o-S=-gumngcine-1-carncxviic acid einvi ester MS mz 842.2

(M™Y. 'H NMR (CDCliyj 3 2.2 (s, 3HL 7.4 (8, 1H). 7.8 (s, TH}.

Example 2¢

cis-4-1(3 5-Bis-trifiugrometnvi-benzyvh-mathoxvearbonyl-amingl-2-cvZiooropvi-6-

01/02101

trifiuoromethvi-3 4-dinvoro-2H-quinoline-1-carboxyviic acid 2.2 2-tnchiore-* 1-dimethvi-

emnvi ester. MS mz 7422 (M47) 'H NMR (CDCly) § 1.6 (s, 3H), 2.0 (s. 3H), 38 (s. £ »
3H). 71 (s, 1HL 7.8 (s 1E.

A

Exar‘nale 30

cis-4-113 5-Bis-triflugrometnyi-benzvii-meinoxycarnonvi-amingi-2-cveiepropvi-o-

meathvisulfany!-3 4-dinvero-24-gquinoiine-1-carpoxviiz_acic _isgpropvl _esterr MS mz
604.5 (M), 'H NMR (CDCi.y 3 2.2 (s. 3H), 3.8 (s, 3H), 6.8 (s, 1H), 7.1 (d, 1H), 7.4 (s,
TH). 7.7 {(m, 3H).

Zxample 31

cis=4.1{2 8.Bis-tnfluorometnvi-benzvl-metnoxyvcaronvi-aminci-2-cysionropvi-5-

methanesulfonvi-3 4-dinvere-2H-cuiroiine-1-carnoxviic acic_isopropvt ester. MS mz

837.5 (M= 1) HNMR CDCiy) 3 1.2/m, 8H). 2.1 ¢s. 3H). 3.8 {s. 3H}. 7.5 (s. 1H).

=xamoie 32
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SIS--{3 S-Bysrifluorometnvi-nanmyl-ethoxvearDonvi=amino -2 -1s gy

riluorometnyi-3 4-8invaro-H-cuinolgne-1-cardoxvie  acic isonropy:

HNMR (SO0, SCed ey, T {br, TR T T s T T m

mRETTIOE D0

(g3 S.Bs-triflusromettvi-nen oy -methoxVearponvi-aminol-f-ch 3

cvoiooropyi-T-trifluoromeinvi- = S-dinvarg-2H-quingiine-1-cardoxviis &

(&

esier 9y "H NMR (CDCla) 8 7.03 (o, "4 3.87 (¢
e
3

vi-renmvi-methoxvearoonvi-amingi-2 7.

Aiwlejaife -carooxviic gaid 1sooropyi esisr 1S mvz 8I7

oo s i &

SIU RS 7.00{s. 14}, 2.87 (s, 31
Exampta 532

ore-ne{ 3 S Ssairflygromernvi-henrvhi-methoxvearnonyvi-amingl-2- v

ounsiine-1-Csroxyvi

~ NMR (CDCl) 6 7.4

Sis-ae12 5. 8i5-triflusrom einvi-nenzvil-methexyearoonvi-amingi-7-Coior - . -

ovoinaronvi-torifluoromeny Sivere-24-gquinoline-1-carnoxviic as

3.81 (s, 3H).

asyer M NMR (CDCl) 8 718 161

Cis=ai 3 B-Bis-triflucromeinvi-ne v -methexVeardonvi-aminei- 2-sysiesr

triflucromethvi-3 4-dinvdro-2H--guinoiine-1-carboxyviic acid iso

(M7 =1 TI2(M7+ 225 = MR (CDCia) 6 8.01 (s, 1H),

i8-8 B.Bistrflugrometng 7y -MetnNgXYCarconVi-gmingi-2-oyei

<

bLetrifiugrometnvi-3 d-dinvers. 2o uinoline-1-carnoxviic acis is

(@]
9]
il
()
&

RS Y DIy o MDY L B ~ z . - fo o ihed
BAE N P o2 (M = 18 = NMR{(CDCia) 8 7.81 (5, 1=, 3.81 (g Ty

APIT/01/0210
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~

cis-4-[{3 S-Bis-trifluoromethvi-nenzvil-ethoxvcarbonvi-amingl-€ 7-dimethoxv-2-phenvl-

3.4-dihvdro-2H-quinolirg-1-carboxvlic acid ethvi ester. MS mz 654.6 (M™ ); 'H NMR

et e it

{COCLY S 11 (L 3L 2. im, 14y, 3.8¢(s. 3H). 2.8 ¢s. 3H). €845, 1H:, 7.8 {br. 2HL 7.7
(br. 1)
Example 40

cis=2-113 B-Bis-trifluoromethvi-nenzvil-ethoxvearbonvi-amingl-2 7-cimamnoxy-2-{4-

v oA g

tnfluoromethvi-ohenvii-3 2-dinvgro-2H-quinoline-1-carboxviic acig ethvi ester. MS mz
7226 (M), H NMR (CDCly: 53 1.2 (4 3H), 3.8 (s. 3H), 3.9 (5. 3H). £.3 (s, 1H), 7.3 (¢,
2HY. 7.5 (d. 2H), 7.7 (br. 25). 7.8 (br, 1H)

Exampie 41

cis-£-l{2 5-Bis-trifiuoromeatnvi-nenzvh-methoxvearoonvi-amingl-2_7-gimethoxy-2-

thigpnen-2-yi-3 £-dinvdro-2H-cuinoline-1-carnoxvic acig etnvi ester. MS maz 646 (M~
), H NMR (CDCl3) 5 1.2 (%, 3H). 3.8 (s, 3H), 6.4 (s, 1H). 8.8 (m. 2K). 7.1 (m, 2H). 7.5
(or. 1H). 7.6 (br, 1H). 7.8 (or, 1H) '

18-3-1{3 5-Bis-triflugrometnvi-nenzvil-methoxvecaroonvi-amingi-o-cniore-2-

K)
())

cvcleprepvi-3 4-dihvdro-2H-quinoline- 1-carpoxvlic acic iscoropvi ester. MS m/z 594
(M™+1),611 (M"+ 18): 'H NMR (CDCl;) 8 6.9 (C3. s. 1H).

Example 43

cis-2-l{4-Bromo-thiophen-2-vimetnvi}-methoxvecaroonvi-amingi-2-cveioproovi-g-

trifiucromethvi-3 4-dinvere-24-guinohna-1-carnoxviic acic isoprooyt ester. MS miz

-

576 (M~ + 1), 883 (M~ + 18); ‘o NMR (CDCls) 3 2.45-2.5C (m, 1H), 3.86 (s. 3H).
Exampie 44

crs-2-Cyclopropyvi-d-(metnoxvaartonyi-thiopnen-2-vimethvi-aming -3-trifiuoromethvi-

3 -‘-dihvdro-ZHﬂuinoiineJ-carboxvtic acid_isopropyl_ester. MS myz 486 (M™ ), 514
(M™+ 18); "H NMR (CDCl3) 5 3.88 (s, 3H), 7.26 {s. 1H).
Example 45

cis-2-Cvclopropvi-£-I(3 Sdicnioro-benzvil-methoxvcarnonyi-aminoi-A-tifiusromethvi-

3 4-dihvdro-2H-quinciine-1-catoxviic acid isopropyl ester. MS miz 538 (M™), 'H
{m.

NMR (CDCls) 3 2.45-2.34

(])

1H). 3.80 (s, 3H].

Exampie 48

017023101
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T3 THNMR (CDCiy) 5 1.2 48 3H). 2.
s. 2H). 7.8 (s, 1H).

K

-h

o

N
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gis—4-1.2 Z-Bis-rfluoromaryi-nenTvil-menoxveamonyi-amirgi-2-2veIic propvi-A-

mnfiucrometnyi-= -dinvers-2=-guinoiine-1-carboxvilc 22id_1sopropvi ester. MS m/z

(M= 20835 (M + 22 HNMR(CDClj 3 3.78 s, 3K, 7.20 (s, 1H).

gis~=-I/3 5-Bis-triflucromathvi-nentvll-mehoxyvearnonvi-amingi-2-cveicnronvi-7 -

metnvi-B-trifluoromstnyi-3 L-cinvgro-2H-guinoiine-1-carooxviic  acid iscprosvl esier.

MS myz 642 (N = 2, 828 1L = 18) 'H NMR (CDCis) & 2.48 (s, 3H). 3.80 (3H..
LM
Exampie 3¢

o~ -

c1s=4-I{3 S-Bis-nflucromst~yi-nenzvii-methoxycardonvi-aming - 2-iern-bunvi-A-

trifluorometnvi-3 2-2invero-2=-guinoiine- 1 -carpoxyiic scic isgpropvl ester. MS miz

843 (M™ ) '"HNMR (CDCi.5 2 3.5 (s, 8H). 1.1 (br, 8. 2.8 (s, 3H). 7.1 (s, 1H), 7.5 (br,

AL T e A, T2 At
[ (S, 1ML .08 L

ST (s,
Zxampig 57

cis-2-{(5-Chioro-2-irifiucromeainvi-opvrdin-2-vimetnvh-meathoxvcaroonvi-aminol-Z-

cyciceropvi-B-triflucrometnvi-3 £-4invaro-25-quingiine- 1 -caroeoxviic acid iscoroovl

er. MS.msz 595 (M = 2. 812 (M™+ 18): 'H NMR (CDCi;) 3 3.78 (s, 3H). 7.15 (s,
1.

)]

- e
—Xampie o2

cis=2-1{2 B-Bis-tnfluoromernyi-nenzvi)-metnoxvearsonvi-amingi-2-cveionexyl-A-
trifluoromethvl-3 4.dinvero-2H-guinoline-1-carnoxviic azid isopropvl ester. MS mvz
88S.1(M™ = 13 'HNMR /CDCl3) 3 3.8 (s. 3H), 7.7 {s. 1H). 7.5 {br, 1H)L. 7.7 (s. 1H..

7.8 (s, 2H).

Exampie 5¢
cis~4-1{3 S-Bis-triflunromearvi-banzvi-methoxvezmonvi-aminai-2-cysicnrapyi-A-

ethvisulianvl-3 2-dinvgrc-2=-~uingiine-*-carmoxviic acid isonrcovi estar. MS mAa 218

(M- 3001 "= NMR /CSCih. 3 1.3 (4 3H). 2.8 (¢, 2H}. 3.8 (s, 3H}. 8

©

{s. 151 7.4 (s,

1HY 7.8 (s, 1HL 7.0 e HL T

[0}
Zj;
-

m

0
N

()]

xamole

1/02101
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UOrOmEnyi-nenzy -memnoxXVCarnonyi-aming -2

2-ginvaro-2--auinoiine-1-Carnoxyiic aCic

HNMR (COC & 2.0 (s, 3H1. 2.8 (. 3H), 7.1 45, 1H)

e T

a7
o T

cSe 1002 Semis-triflucrometnyyi-ohenvli-etrvil-meinoxveamonvi-armis

]

roovi-a-trifluoromeriivi-2 d.dinvdro-2H-quinoline-1 -carsoxviic :

L Tand
L

e iha . ad
s i " i v mmm W
e T TT Q;\u e8!

THNMR (CDCI3) 5 1.28 (. 34 120 = 7

P T2 ML T ES (o 1 TS (s 2H1. 778 (s, 14

]

. 1.7

“rvli-methaxycarbonvi-aminel-

carbexviic acic propvi ester 845 ma

PRI e -
‘ 7 - fomn Sl
ST o e T G —

nfiuorometnyi-sensvil-methoxvearbonvi-amingl-Z-oyeis

S-nexahvdro-cvciorantalaiauinoline-1-carhoxviic acid eihvi =

"HNMR (CDCly 5 3.8 (s, 3H), 8.8 (s, TH), 7.3 (s, 1H),

metivi-henzvli-methoxvearbonvi-aminol-2-cu s

ginznesulfinvi-3 4dinvdro- 2. cungline-1-carboxviie zcic

1), 4.1 (Z), 3.8 (s, 3H). 7.8 (s, 1H)

flucrometnvi-nenzvi-methoxyCamonvi-amingi-2-cv s rrsovi-H-

L=CV L

sinanesulionyi-3 4-dinvdro-2H-quinoline-1-carboxviic_acic isanronyi ssisr MS
S51 1M TH NMR (SR

27 (s, H}L 7.5 (s, 1HL

i (3 E-Ble-rriflucrometnvi- e n 2vi -MethoxvCartonvi-aminal- S —cy =i 3

wien T E-rexanvdro-oveionaniziciquinoline- 1 -carboxvilc _agid 1so

Spranyl ester

nve

MS
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mz 288.3 (M” - 300); "H NMR (CDCly) 5 2.9 (1, 4H). 3.3 (s, 3H3. 8.8 (s. 1H). 7.6 (s.

1H), 7.7 (s. 1H), 7.8 (s, 1H).
Exampie 68 \
cis=2-I/ 3 S-Bis-triflucromernyi-nenzvi-mengxvearnony:-amrol-Z .oy sionenvi-S-

P

i-carpoxviic_azic isonropy estar. MS mz

. 'HNMR (CDCly) ¢ 3.8 {s. 3H). 7.1 (s. iH: 7.2 {br. 2H1

yoromeinvi-3 4-dinvero-2H-quinoiine-

—
u
=
C

)
Example 6S

P

cis-4-1(3 5-Bis-triflugcromathvil-henzvii-methoxycarbonvi-amingi-2-cveioputyi-6-

trifucrometnvi-3 4-ginvdro-2H-guinoiine-1-carpoxviic_sgic_1sopropyt esier MS mz

£40.1 (M7). '"H NMR (CCCls) 3 3.8 {s. 3H), 7.1 (s, 1H;, 7.2 (zr, 2K

3

-~ -

cis=2-1{3 3-Bis-trfiuoromeatnvi-nenzvii-metnoxvearbonvi-amingi-2-cveioproovi-7-

me:noxv-6-triftupromethvi-3 4-dihygro-2H-guinotine-1-carsoxviic 22158 1sQpropvl ester.

MS m/z 858 (M™ + 2). 675 (M~ + 18); 'H NMR (CDCl:) § 3.88 {s. 3H), 3.78 (s. 3H).

= ~ia T4
b-xa ! diad ot

cis=4-[/ 3 S-Bis-trifiugromatnvi-densvi-MetnoxXyearnonyi-2mingi-2 -Sveiooropyi-

&-hexanvdro-cvciopentaigjauinoline-1-carooxviic_acic 1-sihvi-propvi _ester.

MS mvz 325.8 (M- 300); ‘H NMR (CDCl3) 6 3.8 (s, 3H), 8.8 (s, 1H). 7.2 {s, 1H).

Example 72

-~

cis=4-[{2 5-Bis-trifluoromethvi-benzvl-methoxvcarbonvi-aminoi-Z-cveiopropvi-

-tofiyoro-athy!

3H), 6.8 (s.

)
(S]

2.3 2 8.7 B-nexahvaro-cvclopentalgiguinoline-1-cardoxviic.  acic 2.2

esier. MS mz 338.1 (M~ - 300); H NMR (CDCiy) & 2.8 (m, 4+
1H).
Exampie 73

CIs-2-

B

o

(@]

L .

234 8 7 8-hexahvdro-cyciopenialajquinoiine-1-carboxviic 2cid

ester. MS mz 250.2 (M™ - 3C0): *H NMR (CDC!

izvcloproovimerhy!

Q

)3 3.8 (s SH) 8.8 (s. 17

[ 8

Exampie 74

cis-(3.5-Bis-tnfluoromethvi-benzvi)-{2-cvciopropyl-1-trifluorcacen!-2 34 6 7 8-

nexanvdro-1H-cyciopenta{giquingiin=4-vi\-carbamic _acid _metnvi _esier  'H  NMR

(CDCl3) 8 3.8 (5. 3H). 8.6 (or. 1H). 7.8 (br, 2H).

Example 72

01/02101
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cis-4.1{3 S-Bis-mﬂuoromethvh-':)enz“/!‘\-methow./carconvi-ammch’;‘-cvcfoburvl—s-

trifluoromethvi-3 2-ditvero-2H-quinoiine-1-carpoxviic acic ethvi ester MS m~z 325

(M™- 3001 = NMR 3200, 53,805 3H) 7.7 15, 157 T2 iar o

Zxampie 84 )

gis=2-1 2 S-Bis-mrifiugromethryi-aen ~MEeNeX/Carsenvi-2mingi-2-2mnyi-6-
tnfluoromethvi-2 A-dinver o-2H-cuinoline-1-carnoxviic acid 2-hvaraxv-eiy| aster. MS

m/z 3181 (M7 - 3001, = NMR (CDCly) 5 3.6 (5. 3H). 7.5 15, 11"

Exampie &3

O

18412 5—5is-triﬂuor:meshvi—-:x-:-r*::"-/i‘\-methoxvcarnor\.v;-arﬂmo‘i-i’-cvcioourvi-é-

trifluprometnyi-3 2-2irvars- 2--oyiraiing-1 1 -CE7TD0XVIC 3212 Z-nvCroxv-2ihyl ester MS

oo 4 /e ~yL T I [l YaIJETENE ; g WRY A . A S
mz 8421 (M ~ 2V THNMR ‘COCH; 33.8(m. SHY T 7 i ey 3

¥ :‘f"v('—)qlli_

.~'§

C18=2-1(2 3-Bis-nflucromernvi-nanzyi ‘-methoxvcer:*onv@-ammol-Z-met'ﬁcxvmemv!-&

triflucrometnvi-3 4-dinvgro- 2H-cunoiine-1-carcoxviic azis isanronvi esiar ‘M NMR

PR .
o 70 (s 1H).

,,\
3
)
>
2
o
7
(&3]
I
(]
(@3]

"
: ¢

w

Examoie £7

cis-4-I{Z .S-B!s-!rfﬁucromeznv:-aenz\/l\-me‘thowcarbor‘.v;-amlr 0i-Z-Metnoxvmetvi-5-

tiflucrometnvi-3 4-dinvdra-2H-guinsiine- 1 1-carpoxviic acid ethvi ester "= NMR (CDCi,
6 3.1 (s, 3H). 3.8 (s, 3HY T4 (s 1H
Example 88

cis-2-1{3 5-Big-triflucromernvi-nenzvi -metnoxvearbenyi-amingi-2-metnoxvmethvi-A-

triflucromethyi-3 . 2-dibveors 2~wusnoszn=-1—3roow113 g2iC oropvi ester. MS m~
830.9 (M7 ); "M NMR (C 26 3.2(s. 3H). 3.8

LIy oA 4N
s, 3H, 7.1 (s,

Exampie 8¢

cis-2-Cvciopropvi-4- -Imetnoxyearhonvl-i4-methvi-2 S S-bis-triflucromethvi-benzvi-

aminoi-B-triflucromethvi-3 4--3'ih'.'cro~2H-cuinoiine-1-ca. rooxvic acid isppronyt aglar

MS mvz 840.8 (M™); 'H NMR (CDCl) 5 2.55 (s, 3H). 373 (5. 3"

-

Exampie 80

cIs=2-1(2 8-Bis-trifluoromestnvyi. -Dicneryi-d-vimethyl’-metnox/sar onvi-amingi-2-

cvciepronvi-a-trifiucromeatsvi-3 ==2invaro-2H-quingiine-1-camoxviic 2C:¢ isooropvi
g

MSmz 7C3 (M7 - 2 705 (M™ + 2 ) 'H NMR (C3Ci 321522

\ \VJVI"_!

(bs. 3H)

AP/T/01/021Q1.
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to afford 35 mg of the title cis produc: of Example 3. 'H NMR (CDCl3) 6 0.78 (d,

3H), 0.88 (d. 3H), 1.26 (t. 3H), 1.25 (m, 1H), 1.2 (m, 1H), 2.43 (ddd, 1H), 3.57 (dd
1) 2.85 (s. 3H), 3.87 (s. 3H}. 3.83 (d. 1H). 4.07 (d. 1K} 4,18 (m. 1H), £.25 (m. 2H],

8.85 is. 1H), 7.83 (s, 15, T.25-7.45 (m, 3H). Further elution of the siiica gai witn

40% ethyl acetate in hexanes afforcec 13C mg of the titie trans product of Examoie

i NMR {CDCl3) 56 C.78 13, 3H), 0.88 (¢, 3H), 1.28 (t. 3H), 1.8 (m, 1H), 2.08 (t,
ZH), 3.70-3.85 (m. 3H). 2.87 (s, 6H). 4.10-4.35 (m. 3H). €.80 (s. 1H), 7.10 (s, 1H),

(e}
o>
I

Examoie 85

cis-4-/Benzvi-methoxveanenvl-amine)-2-isopropvi-€ 7 -dimethoxy-3 £-dihvgro-2H-

guingiine-i-carnoxviic _zcic _ethvl _aster To z solution ¢f cis-t-benzviamine-6.7-

dimeinoxy-2-isopropyi-3.4-dinydro-2H-quinoiine-1-carooxyiic  aad  etnyl  ester
(Exampte €3) (22 mg. 0.05 mmoi) anc pyndine (C.50 mi. 6.2 mmoi) in anhydrous
dichlorcmethane (1 mL) was added methyl chioroformate (C.10 mL, 1.3 mmol) while
ccoled in anice bath.  After stming at room temperature ovemight. watsr (10 mb),
surrec for 30 min, then the mixture was extracted with ethyl acetigie (2 x 10 mL). The
mbined anc wasned with TN HC! (2 x 12 mL;. 2 saturate

sodium bicarponate solution (10 mL). and brine (10 mL). The organic layer was dried
over sodium suifate. filterec and concentratec in vacuo 1o give 88 mg crude proauct.
Purificauen py siiica get chromatography using 0-40% ethvl acetate/hexanes as
eiuent afforoed the title procuct (12 mg, 50%). MS mvz 471 (M™ = 1), 488 (M™ + 18;
'H NMR (CDCls) 3 0.8-0.8 (m. 6H), 1.25 (t. 3H). 1.4 (m. 1H), 1.8-2.3 (m. 3H), 3.8 (s,
BH}. 3.85 (s. 3H), 4.0-4.2 {m. SH). 5.1 (m, 1H). 6.88 (C8. bs. 1H). £.42 (CE, bs, 1H),

.
i

".2-7.4 ({m, SH).
Example ©6 was prepared from Exampie €4 in an anzlogous manner to
Exampie ¢5.
Exampie 9-:.
rrans-4-{Berzvi-metnoxycarconyl-amino)-2-isopropyi-5 7-dimetnoxy-3 4-dinvaro-2H-

guinciine-1-carcoxyiic acid emnvi ester. MS myz 471 (M™ = 1), 488 (M™ + 18). "H NMR

J

(CDCl,) 3 3.88 (CB-OMe. s, 3H), 3.77 (C7-OMe. s, 3H).

AP/IT/01/02101
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shionge

bromo-g-cycioorepyl-e-tnfiusromethyl-3,4-dihydro-2H-quinciine- 1-ca:

(Exampie 100D) (1.5 @) i suoropanol wis neateg to refiux for 4 ne reachon
and the % residue was chroma

1.0 gl MS m=z

apred {(3-10%

L i =l NMR

was cooles and conceniratsd

£

xamoie 1024

Crs-a-l3 S-Ris-trifluorometnvi-henzvil-methoxvearponvi-aming-2-o oDV

-

wryorgmethyl-3 d-dinvdrg-2--cuinoline cis-(3,5-Bis-trifiuoremathyi-ns

-

cvaicoreovi-i-trifilucroaceryi-E-trifiuorometiyi- 1,2, 3. 4-tetranvaro-guine

carsamic acic methyl esier (Zxampie 47 (300 mg. 1241 mmol) was

oL of memthanol and 80 mi o wmuanydrofuran befors adding lithium o

3
P
[
£
m

cueous solution, 1.5 mmol) 1o the solution. After 2 h a:

. 100 mi of water was added and the mixiure exiracias vt

The combined i ganic exracts were washed with S0 mi =7 orine. driad

¢ In vacuoic

as used witnout further punficaucn.

). 0.55 (rm, 2H). 0.8 (m, 141

Crewaa (3 SeBis-triflugromeinvi-nenzvl-methoxvearbonvi-amin

rfiuoromenvi-3 2-dinvdre-o

Juinoline-1-carbonyt chioride A solutio of cis-t-f{3 5-

vis-tifluorometnyi-nenzyi-mamoxycarnonyi-aminol-2-cyCiocropyi-&-

AP/I/01/02101

-

3. <-dinyidro-2H-quinciine {Exa

mple 102A) (180 mg. 0.33 mmol) ir 7

noluens was heated o reflux for 1 .

i

removes Dy purging with n 2n. and the resulting solution was o7

atfors the crude title procuct

ol mg} wnich was used without furtha:

L) 8 (m, 1H;, C.45 (m, 2H), 0 45 ik 078 (o,
Exampie -
grE-4103 E-Bis-rrifluorometnyi-nerzvi-methoxvearnonvi-aminasl-2-cu

grometni-3 dadinvaro-”

samnoline-1-carnoxviic acid 2.2 2-trfiun

~ apiution of

wis-triflucrometnyl-benzvi -metnox, oz

sronyo-rflucrome - 1 a-dinydro-2--quingiire- -carmany:




W

10

(8]}

20

)
(@]

LEPU01346

-101-

102B) (20 mg) in 2.2.2-triflucroethancl (5 mL) was heated 1o refiux. After 1 h, the
reaction was cooled and Tmcemrated. and the resicdue was chromatographed (5-

10% EtOAc/hexane) 1o aficia e titie proauct (22 mg. 77%). MS mvz 885 (M™ + 19);

H NMR (CDCl5) 8 3.82 {s. 3r}, 7.17 (C&, s, TH).

Exampies 103-106 were preparec using e acorognate aiconol in an

anaiogous manner 1o the sequence of reactions usec in =xampies 102A-102C.
Example 103

cis=2-[(2 5-Bis-triflucrometnvi-henzyl)-methoxvcarbonvi-aminol-2-cveicpropvi-6-

trifiuoromethvl-3 4-dihvaro-2H-guinoiine-1-carpoxviic__acic _cvclepropvimetnyl  aster.
MS m/z 640 (M~ = 2). 857 (M~ = 19); H NMR (CDCisj ¢ 2.8% (s, 3H). 7.14 (CE, s,
1H).

Zxampie 104

cis-2-[(3 5-Bis-trifluoromethvi-haenzvll-metnoxvcarnonvi-2mingi- 2-cveionropvi-g-

trifiucrometnvi-3 4-dinvero-2H-quinoiine-1-carooxviic_acig bupyd ester. MS myz 842

(M™ = 2), 858 (M™+ 19); "M NMR (CDCl.) 5 3.81 (s. 3H' 7.12(C3.s. 15

Example 105

cis-4-[(2 S5-Bis-trifiuoromethvi-henzvil-methoxvearonvi-aminoi-2-cvalieoropyi-g-

trifluoromethvi-3 4-dihvdro-2H-quinoline-1-carboxviic acic 2. 2-dimethvi-proov! esier.
MS msz 656 (M™ + 2). 673 (M™ + 19); TH NMR (CDCly) 373.81 (s. 3H), 7.14 (C5. s,
1H).

Example 108

cis=4-1{3 5-Bis-trifluoromernvi-henzvil-meatnoxvcarbonyi-amingi-2-cvaiopropvi-2-

trifiuoromethyi-3 4-dinvcro-2H-cuinoline-1-carboxviic_zcid pentvi ester. MS mz 865¢

(M™ +2), 873 (M + 19); 'H NMR (CDCl;) 5 3.81 (s, 3H). 7.14 (C5. 5. 1H).

Exampie 107A

cis4-{IN-Benzvicxvecarbonvi-N-tert-butoxvecarbonvliiamine-2-cveicoropyi=-a-

trifluoremethvi-3 A-dinyoro-2--auinoline-1-carpoxviic acid term-bund  agre: 7o 2

=309

sciution  of is-(2-cycicpropyl-6-trifiuorometnyi-1.2,3 . 4-ietranvaro-cunciin-4-yi;-
carsamic acic benzvi ester (4.0 ¢, 10.3 mmoal) (prepared from 2-tnflucremethvianiiine

and cvciopropanecarcoxalcenvce as in Exampie T in 13C ™ annydrous

tetranvarofuran was acdec <-dimethvaminopyacine (2.0 £ anc  deter-buty!

h

gdicarconate (8.¢

"o . = i yoi arme o PR
C. &7 Mmoo ant the resulung ssiyten Wwas surec o

APITI01702101
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rEacion mixiure was pourssd o 100 mi 2N HCI anc was extraciss 2 x 200 ml

The combines extracts were cned (MgSQ.), fitered arn: concentrated to
M ONMR

the btle producgt (3

[ o~ g s
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o e (8 2y el
% by
il

g r-Butoxvearonviamina- 2-cveleoropyvi-8-trifiuorome
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= v i St e ey 1o FRTIEN
Janoline- T -carboxviic a &

outyl esier (Exampie 1074 (8.5 ¢

50 mi ovoonexens was rafluxed

vas fitereq throuar Ceiite® anc ¢

e e ey g
oIS wWas o

e L
N
R R I

4
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220X

a soiyton of

er-butvi ester. Trfiuoroacstic acis

Cis -8 r-DULOXYCardonyiaming- Z-Cycicorop vi-8-trifh
cuensiing-1-carmoxviic acid utvl ester {(Zxample o n 150

M dicnioromethane, and reacticn was stirres unii no Starios maenal was

s o e, A b —~ R b
mVES DY Rine-lg ~ small amount ¢f 1IN
Y e R Y FE i o - Wy g e - -
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cnioroformate as in Examole 5) to afford 2.4 g of the title compound. MS mvz 640
(M™); 'H NMR (CDCl3) 5 1.5 (s. 9H), 3.8 (s, 3H), 7.1 (s. 1H), 7.5-8.0 (m, 4H).

=xamples 108-111 were prepared for the appropnate siarting matenals in an
analcgous manner 1o the seguence of reactions aescnbec for Exampies 107A-107D.
=xample 108

cis-4-1{3 5-Bis-trifluoromethvi-benzvil-metnoxycarbonvi-sminoi-2-cvelopropvi-6-

irifiuoromethoxv-3.4-dihvdro-2H-guinoline-1-carboxylic acic ten-butvi ester. MS m~
857.3 (M™}; "H NMR (CDCl) 5 5 3.8 (s. 3H), 6.8 (1, 1H).

=xamoie 108

’ -~

gis-2-13 3-Bis-triflusromainvi-nenzvi)-mathoxycarnonyi-smingi-2-sihvi-8-

iriflucrometnhvl-3 2£-dinvdro-2H-quinoline-1-carboxviic _acic ten-puny! estier MS mz

528.1 (M7 - CO2-tBu);, "= NMR (CDClaj 3 0.8 (t, 3K} 1.4 (s. SH), 8 (s. 3H), 7.4 (s.

cis=4-1{3 5-RBis-triflucromerhvi-nenzvil-methoxvearborvi-2minoi-2-iSopropvi-H-

rifluoromethvi-3 24-dinvcro-2H-gquinoiine-1-carnoxviic_acic _teri-butvi_ester  'H NMR
(CDCia) 86 1.4 (s, 8}, 3.8 (s, 3H), 7.1 (s. 1H), 7.8 (br. 2H).

Example 111

(n
w

(\

crs-2-1(3 5-Bis-triflucromethvi-henzvil-methoxvearbonvi-aminoi-2-cveionroovi-

234

8.7 8-hexanvdro-cvcionantalalquinoline-1-carboxviic _acid tert-butvl ester MS
m/z 513.2 (M7 - CC2-8L): "= NMR (CDCly) 8 2.1 (1. 2H). 2.¢ (m. 4H), 3.8 (s, 3H). 6.8

{s. 1H. :

Exampie 112A

{2.5-Bis-triftuorometnyvi-nerzyi:-{7 8-dimethoxv-1-0x0-2 35 4 S-tetranvaro-2-oxa-gh-

-—

gza-cvclopentalalnaphthalen-3-vil-carbamic acid methvi ester: To 2 solution of cis 4-

[(3.5-bis-trifluoromethyl-benzyl)-metnoxycarbonyi-amino]-8, 7-dimethoxy-3.4-dihydro-
2H-quinoline-1,2-dicarboxyiic acid 2-butyl ester 1-ethy! esier (Example 5) (100 mg,
.78 mmol) in 8.5 mL methanoi at C°C was added socium boronydride (57 mg, 1.5
mmoi) and the resulung mixture was stired at room temperature for 1h reaction
mixture was pourec into water anc extractec wice with ethy! acetate. The combined
extracts were cned over magnesium suffate. filterec and concentrate. The residue

was cnromatogranhec using 80% einyl acetate/nexanes 1 affore the title orocuct (70

AP/T/01'02101
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L 2.4 {(br, 15}, 2.8 (s, 3H), 85 by k), T A {or
A-(8 T-dimethoxy-Z-matnvisuifanvirn: 3 e

DXCICmounoNn=S-vii-arming . 70 a solution of (8.5-bis-tnfiucrometnvi-nenzvi -7 8-

QTR Ky 1-0%0-3,3a.4. 5-istranvaro-2-o0xa-8b-aza-cyclopentajajnanninzien- Syl -

;

mEmide |

caroamic ans methyt ester (Example 1124) (700 mg) in dimethy! i

- .
oo Py
iad !i}i'}

was 2doed sodium metnvithiioiaie (105 mg, 1.5 mmol) and the resuling solution was

zaction was coolez. water was acds no e midturs

vi zcetate. The extracts were cried (Mg fiitered and

sae/nexanes

o

. cnromategrapned using 25% ety

oy i
o ahore the il product |

s 3 S.Risamflugrometnvi ovli-ethoxvearponvi-amingi-~ 7 -dim

meinvisylfanvimethvl-3 4-dinvero-ZH-quineiine-1-carhoxviic_acid eyl sater. Ta an

1Ce~0o0 SoiunLon of

nvimetnyi-1,2.% é-tzrahvaro-q uinoiin«’»»yi}-amine (E

dmne (0.50 miy i dooni

i he solution was g i at 0°C for 30 min and then at r:

12 1 Ths reaction was guensned with water and the mixiure w

ne comomed exracts wers dried over

is-triflucrometyi.

novh-methoxvcaronvi-amingi-2-/2-r

gveicpropyvl-B-trifluorometinvi-7 4-dinvero-2H-quinoiine- 1-carnoxviic SDropy
To & soluton of crs-4-[{3.3-bis-trifluor omeathvi-panzyil- XYCArDonvi-

-~

ooropyl-o-trifiucrometnyi-3 £

{Exampie 33) (100 mg, 014

7

AR//01702101
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The aguecus jayer was extracted again with ethyi acetaie and the combined extacts

were aned (MgSO,), filterea and concentrated. The resiaue was cnromatograpned

with 15-20% etnyi acetats/hexane o afford the title procuct (22 ng). MS mvz 8657.2
_— g e A B
(M7 5 "M NMR (CDCia) 8 3.8 (s, 3H}, 2.€ (g, 1H). 7.1 48, 150 7. 3 s, 2H), 7.7 (5. 1H).

Zxampies 114-122 were prepared In opucaliy enncnec form Dy resoiution of

tne correspencing racemate indicated, or an intermediale In iiS syntnesis, using the

methods gescrbed in the specification.
Exampie 114

~/

4/8)-i{2 5-Bis-triflucrometnvi-henzvii-meathoxvearconvi-amingi-2{S -i1sopronvi-6-

trflucrometnyi-3 £-dinvdro-2H-quinoline-1-carboxviic 22i¢ isonroovi ester.

Enantiomer of the title proguct of Exampie 20.
Exampte 115

4(38)-I'3 5-Bis-triflucromeinvi-nenzvl i-methoxvecarbonvi-aminol-2(Si-cveicnropyi-6-

(1)

wfluoromernvi-3 4-dinvero-2H-quingiine-1-

Enanticmer of the title procuct of Exampie 10.

4!\
~
(7

..Xc:r"lD g1

&(8-I{Z 3-Bis-trifiuoromeinvi-benzvil-methoxvearsonyvi-amingi-2/ S -cveiooronvi-A-

trnfluorometnvi-3 4-dinvcro-2H-auinoiine-1-carpoxviic acid 1er-nuryi esier,

Enanticmer of the titie product of Exampie 107D.

Zxampie 117

4{8S%-[{3.5-Ris -cveiopropvi-6-

-triffluoromeihvi-henzvii-methoxvcarponvi-smingi-2/8

tnflucromethvl-3 4-dihvcro-2H-quinoline-1-carpoxylic acic oropv ester.

Enantiomer of the titie produc: of Exampie 63.

Exampiz 118

2{S}I(3 5-Bis-trifluoromethvi-henzvil-methoxycarbonvi-gminoi-2/ R —athyl-A-

nfluoromethvi-3

-+

£-dinvdro-2H-quinoline-1-carboxviic acic iscprooyvi ester

Enantiomer of the title product of Example 15.
Zxampie 118

4(SY-[(3 5-Bis-mrifluorome:nvi-benzyi-methoxvcarnonvi-armingl-27S —ovsiopropvi-8-

irifluorgmetnyi-3 4-dinvero-2--quingline-1-carooxviic 3010 ethy! ester

Enanticmer of the titie product of Exampie 78.

4~

zXamole 120

AP/C/01/02101
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A SEN o

A5W103 S-RBis-trifiugromeinvi-nenzyvh-methoxvearbonvi-amimnol-2 (R sty

wifivorometnyi-3 4-dihvdro- 2H-quinoline-1-carbosviic acid ethyvl ester

o

Znanuomer of the title proauc: of Sxampie 7F.

kS e L o

L

O
HERMIDIE LT

W

L7807 B.Es-triflugrometnyi-nenzvil-mermnoxvearnonyi-amino - 205 -

riigoromethvi-3 d-dinvd o2 aginofine- 1-carboxviig 218 oro

i T

Zrannomer of me title progus: of Exampie 7€

Lo
{ dnin

(7

-Bis-irflucrometnvi-nanzvi-maihoxvearponvi-aming - 20 F et

thvi-3 4-dinvdro-2H-quinoline-1-carpoxviic acic

lag!

h]
(T

nomer of Example 84

AP/7/01/02101
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Having now particularly descrihed and
CLAIMS acertained my/our said irveirion and in
= What manner the samy is 10 be portormed

1. A compouna of the Formuia | lrw. declare that what I/vw ¢ Civin is

S
(@]

Formula |

& proarug iner

®
Q
(@)
-1
m
U
3

armaceutcally accepiabie salt of saic compouna or of saic
progrug;
wherein R’ is nycrogen. Y. W-X cr W-Y;
wheremn W is 2 carbonyi, thiscaroonyi, suifinyt or suifonyi;
Xis -0-Y, -8-Y, -N(H}-Y cr -N-{Y)a:

wherein Y for eacn cccurrence is indepenaently Z or a fully saturated,
parually unsaturated or fully unsaturaied one to ten membered straight or
tranched carpon cham wnerein the carpons. other than the connecting

carpon. may optionally be repiaced with one or wo heteroaloms seiected

AP/T/ 0102101

incependently frem oxygen, suifur anc nitrogen and said carben s couonally
mono-, di- or ri-subsututec ingependently with haio, said carbon is cptionally
mono-substituted wiith hvarcxy, saic carbon is ootionéﬂy mcno-substituted
with oxo, said sulfur i1s cptonally mono- or di-substituted with coxc, said
nitrogen is optionaily mono-. or di-substituted with oxo. anc saic carcon chain
is couonally mono-sunsiutea with Z;

wneren Z1s a cariaily sawraied. fully saturated cr fully unsatraec
tnree 10 eiéht memperec nng optionally having one 1o four hetercatoms
setectec incepencently irom oxygen. sulfur and nitrogen. or a dicyciic nng
consisting of wo fusec cartally sawrated. fully sawrated or fully unsaturatec
nree 10 six Memperac nngs. aken ndepencently, couonaily having cne o
fcur N2tercatoms seisciss i

anoAanzs
T iT

DUV ITCM nircgen. sultur anc oxvgen:



~

LAY
(8 H

APU01 345

wnerein said Z substituent is optionally mono-, di- or i

'

naenendently with halo, (C.-Cijaikenyl, (C4-Cg) alkyl, hyaroxy, {Ti-00

GkyITUC, amine. niro. ovane. oxo, carboxy. {Cy-Cyialkvicx

maono-N- or S=NUIN-(CL-Cyjancdamino wheren said (C.-Cgralkyl su

wesunstiuted independgently with haic,

g BIKONY Ce-Caialkylthic.  amino, nifre.  cvanc.  OXo, {Z,
Celawyloxycaroony!, mono-iN- or Gi-NLN-(Cy-Cyjalkytamine. said - L alkyt

sunsiiiuent s also optionaily substituted with from ane to ni

Roie oz peruglly saturatsd.

saturated or fullv uns

caroen chain wherem the ca

COMECUNG Carbon. mav optionally be reolaced
nElErcaIoms selecies indapencently from oxygen. sulfur anc nirogen wnere:r

vy Mono-. di- Or Im-substitutas ingen

fiy mono-3uDsUuies with CXo. &%

nally mono-sudstitutad wiin hvaroxy, said suiiur 1s optionally

SUDELIEC Wil OxD, sa&i nirogen 1S oplionally mono- or al-subsy

is & parualiv saturated, fully sawrated or fully urassraes

optionally naving one to two

en, sulfur and nitrcgen. wherain
is sptionatly zttached throuan (0.-Cyalkyt;

whereir said B

cendgnty with halo, (C.-Osiaikenyl, (C-Cs) alkyl,

-qeikvitic, amine . UYAN0. OXO. carboxy,

PN
b 45 i

G e 4 LS5 S e
=i (0 a.ls"?‘\l,h«'a\.u,'\,:;mi?*

cnuonaily meno-, di- or tri-substituted ingependently with halo, hvaroy (O,

Coaimkoxy C,-Cy)alkvitnie
with the proviso that R° 5 not methvi
R s nvarngen or Q
wneren Qg a fully or raes

ey g oy o
Sd A

r«nyman L erim
ICw\?«\— CEEE

AP/T/01/02101
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optionally mono-substituted with hyaroxy, said carpon is opticnally mono-
supstituted with oxo, said sulfur is optionaily mono- or di-substituted with oxo.
said nitrogen is ootonailv mono- or Ci-substiiutec with cx2. anc saic carbon
chain is optionally mene-substituted with V;

wherain V is a partally saturated. fully saturatec ¢r fully unsawraieg
three 1o eight membered nng optionally having one to four neteroatoms
selected independentiv frem oxygen, sulfur and nitrogen. or a bicyciic nng
consisting of two fusac cartially saturated, fully saturatec or fully unsaturated
three to six memberea rings, taken independently. optionaily naving one ¢
four hetercatoms seleciad independently from nitrogen, suifur and oxygen;

wherein saic V substituent is optionally monc-. di-, - or tetra-
substituted indepenaoenty with halo, (C.-Cs)alkyl, (C,-Cslalkanvi, hvaroxy. (C.-
Csjalkoxy, (C,-Cylalkyithio, amino, nitro, cyano. 0xo. carcoxamoyt, mono-N-
or di-N.N-(C.-C;s) elkyicarooxamovi. camoxy, (C.-Csjalkyicxyvearpony!, monc-

~ _~

N- or di-N.N-(C.-Cglalkviaminc wherein said (C.-Cglalkvi or (C--Cslalkenvi
substituent is copticnaliy mone-. di- or tn-substitutec incepencenty with
hyvarexy, (Cs-Csjalkoxy, {C.-C.)aikylthic. amino, nitro, cyano. oxo. camoxy,
(C.-Cs)alkyioxycarbonyi. mono-N- or di-N.N-(C,-Cjlalkviamine. saic (C.-
Cs)alkyl or (C5-Cglalkenyvi substituents are atso optionally substitutaeg with from
one to nine fluorines:

R'isQ'orvh

wnerein Q' z fuliv saturated, partially unsaturatec or fully unsaturated

0

cne 10 six memberec sitaight of drancned carbon chain wnerain the czmoon
other tnan the connectng carbon. may optionally be repiaced witn onre
heteroatom selectec from oxvgen. sulfur and nitrogen anc sai¢ caroon is
couonally mono-. di- or n-sudstitulec incepencently with haio. saic caroen is
cptionaily mono-subsuiiza with hycroxy, saic carocn is cptcnally monc-
substituted with oxo. saic suifur is opuonally mono- or di-suostituted with oxe.
saic nitrogen IS coucnaily mono- or Ci-substitutad with Cx2. and saic carben
cnain is optionally mcno-sucsytutad with V'

wnerain V'is 1s 2 Darually saturated. fully sawratec or fuliv
Lnsawraied ree 1IC six mempoerac nng colcnally naving one 1o e
NEIBr0SICMS s2Ie el inceengenly o OXVEen. suiiur ars ~urscern

vvvvv - . A% [ ' ESROLO <IN

AP/IT/01/02101
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wheremn said V' sunsituent Is optionallty mono-. di-, in-, or i&

substtuied ncependently with halo, (Cy-Cglallyl, (C.-Ceialkoxy. ameng nitre

(C-Caralkyioxyoaroryi, mono-N- or diiN.N-{C.-Csialkyiamms wheremn

saws {C.-Cgalkyl substituent ¢ cptonally mono-sudsttuisd with oxe. sain (S

Z g alkyl supsutuent s aisc opucnally substtuted with from one o n

wnersin either R mus: contain V or R must conmaim V'

R and R are eazn %?"sf}“DGﬂO“ﬂt!V UVO OC&N. 2 3Cna, Nitre «

3

WhErEn saic pond Is subsuines with T or a partially saturatec. 1

1o zight or brancned caroon oh
resiaced with Ong OF two NSIErcaIoms s&is
ncepenaently from oxygen. suiiur and nittogen whereir said zaroonr
#re opuonally mono-, di- or mesubsttuted indepenaently with naic.
carson s opuonaily meno-suosniutas with hyarexy. saic camon s o
1 mone-substit I with ox: i sulfur is cptionally mong- or di-suls

nally mono- or di-substium®eg with oxl.

a with

tres o aight Fnng aptonally having one to four

20 cted independently from Dy ul ogen
g 31 twe fus or fully ur
2 10 S membersd Yy, COUO
T hatarcatoms seie
wherem said T susstivent is optionaily
25 enily with hailo. (Co-Daalkvl, (C5-Cgalkenyl,
jziRvitnie, armino, oVane, OXS. carboxy,
- of di-N N-A(C.-Caiglrviamino wnerein saig (C.-C
atvv mone-. di or osttuted independently with hyar {Ca-
iZ-Calalkvliio,  aming, nrre. cyans. oxo. Cart
37 o CS-N.N-{Cx'ct—,}aﬁKy’?am:. c. sald

eSS0 Wt
SLsBUTUIRC WiT

- TN ;—“ -
PR LY e T Sy o - g -~
i€ mooanic o~ L Loanc ™

are foaur o

AP/IT/01/02101
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saturated or fully unsawratec optionally having one i¢ tree nhetercatoms

indepenaently setected f;om nitrogen, sulfur and oxygen:

o)

whereln saic rng lor nngs formed Dy R®and R°. or R® and R’, andior
R’ and R® are ootionaily monc-, gi- or tri-sudstiwuted incesencently with haic,
(C.-Cg)alkyl, (C+-Calalkyisuifcny:, (C,-Csjalkenyi, hyarexy. i C.-Cgjalkoxy, {C.-
Cualkyitnio, aminc, niro, cvanc, 0OXx0, carboxy, (Cs-Csialkyloxycaroony!,
mono-N- or di-N,N-(C,-Csjalkviamino wherein said (C.-Cs)alkvi substituent is
cotionally monc-. ¢i- ¢r tri-substituted independently with hydroxy, {(C.-
Calalkoxy, (C.-Ciaikyltnic. amino, nitro, cyanc. Ox2. caroboxy, (C.-
Celalkyloxycaroonyi, mono-N- ¢r ¢i-N.N-(Cy-Cs)alkviamire. saic (C,-Csjalky:
supstituent is aisc octionelly sucstituted with from one ¢ nine fitonnes;
with the proviso that wnen R is carpoxyi or (C-Cgjalkyicarnexyl. then R’ is
not hycrogen.
2. A Compounc as recres ir ciaim 1 wnerem
R?is bea:
the C” nitrogen 1s baiz:
R is W-X
W is carbenyl. thiocarbony! or -SO,-;
Xis -0-Y-, S-Y-. N{H»Y- or -N-1Y)--;
Y for each occurrence is incependently Z or (C.-Ciialkyi. said (C4-C.)alkyi
ootionally supstitutas with from one to nine fiuonnes or nverexy. or saic (C.-
C.)alkyi optionaily mone-sunstituted with Z;

whereir Z is a partialiy saturated. fully saturatec or fully unsaturatec
three to six memboerec nng couonally having one 10 two heleroatoms saiectac
independently from oxygen. sulfur and nitrogen;

wherein sai¢ Z supstutuent is optionalliv mong-. 0i- or tri-subsututed
indepencently with haie, (C.-Cy)alkyl, (C,-C.laikoxy. (C.-Cualkyithic, nitro.
cyanc. oxo. or (C.-Cgiaikyloxycarsonyl. said. (C.-C.lalkyi is opuonaily
substituted with from one 1o nine fluonnes:
R? is 2 paruziiy saturatec. iuly saturated cf fully unsaturatec one to four

mermoerad sraight or brancned carbon chain wnerain tn2 caroons. other Han

~ ~zrmA v A - = r ¥ -

the ccnhnacung C8roCn. ma3y Chuonglly De redlacec wilh Cre natercails
~—ta e alal~latd <~ — - - Ny e~ -~ -~

seigClel ingecentently from IXvgen suliur anC nirzgen wnersn said carcen

APIT/01/02101
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TS a&re [ale} ;\, mo ,"w'

or ri-substituted indepenc 2Nty wih

e = s
mon s O

.,-,,%onauv monc-supstitutec with oxo. saig carmoen i«

JNC-SUDEHIL B with

saic suffur =

IS cpucnaily monc- or Ji-s

(S5
= : 1ec or fully
g on
s from oxygern suifur anc nirogen;
wharein said B 15 opucnally meno-,
o anendantly Caralkoxy or (C,
0OR TV ownerel anc Vis a five or six m
siurated, f sSawraled ring ooticnaily havi
muepengentiv from oxvaen. suifur ;
optionaily mono-, di-,
naic. :alkyl, hvdroxy, (C.
15 oxs substituent cptionaliv has om !
= s vl
R®an¢ R ars each iy H. naic. T or (Cy-Ca)aikyi said
& fluonnes.or said (C.-Calalkvl is
26
wnerem said 7 osunstivent s opticmally MOoNo-, O OF -5
28 ependently with haic, aikyl, hvcroxy, (C,-
caroexy. Le-Lgalkviexycarcony! mongete or g
Kyiaming wneraein saic (O ~Cajalkyl substituens: opucnain Ras o i
32 theras”
“ COIMDOUNG 28 rennes o whersir

oy g,
e~

1102101
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Xis O-Y wherein Y 1s (C.-C,)alkvl, said (C,-C,4)alkyl subsutuent optionally
substituted with from one tc nine fluonines or hydroxy:
Qis (Cs-Cyjalkvi anc Vs snenyi. pyndinyi. or pynmidinvt.

wnerein said V ring is cotionally mono-, di- or n-substituiec
ingezencentiy with haie. (C,-Csjalkyi, hydrexy. (Cs-Cslalkoxy. nitre. cvanc or
oxo wnerein said (C,-Csjalkyi substituent optionally has frocm one 1o nine
fluonnes:
Ris a fully sawratec (C.-C,) siraight or branched caroon chain: or said R is
& fully sawrated three to five memoered ring; wherein saic R* chain or nng is
opuonally mono-, di- or th-substituted mceocndontiv with naic: anc
R® and R are sach indepencgently hydrogen, haio or (C.-Cslalkvi. saic (C.-
Csialkvl optionally having from one 10 nine fluorines:
Or @ oharmaceutcaily accepizbie salt thereof.
4. A compounc as recied in ciaim 3 wherein

Q is methyi and V is pnenvi or pyricdinyl;

wnersin saic V' nng is opticnaily monc-. Ci- ¢ In-suzstituteg
incepenaentiy with naic. {C.-Cylalkyl, or nitro wnerei szic (C.-Cslalkyl
optionally has from one te five fluorines,
cr a-pharmaceuticaliy acceptable salt thereof.
2. A compound as recited in ciaim 1 wherein said compounc is

[25.48] £-[{Z.2-bis-irifluoromeinvi-benzyl)-methoxvcarbonyvi-aming!-Z-

isoprepyi-o-trifluorometnyi-3.4-dinydro-2H-guinoiine-1-carcoxyviic acic
ISQPropyi ester:

[28.48} 4-[(3.5-bis-trifluoromethyi-benzyl)-metnoxycarbonyi-aminol-8-chioro-

-~

2-cycleoropyl-3.4-dihydre-2H-quinoiine-1-carboxylic acid isopropyi ester;

.~

[128.48] 2-cvei carosvr—-‘--{.g S-dichioro-nenzyli-metnoxvearbenyi-amino]-6-

triflucrometnyi-3 nycro-28-auinoiine-1-carsoxylic acic iscoronvi 2ster
~e A

(25.48] 4-{(2.5-bis-tnfiucromenyi-oenzyl)-methoxycaroonyt-aminol-2-

cycicerapyi-s-trflucromenvi-2 . 2-dinvdro-2H-guinoiine- 1 -carooxyic aoic ten-

QAR AR S . N
128.48) 4112 3-bis-influcrometnvi-oenzyli-methoxvearsonvi-aming'-2-
- —~vemy T —~ 4 -~ -
CYCISOreovi-C-tafiLeromeinyi-3 4-Cinvars-2H-cuinonng- 1-carooniic asis

AP/T/01/02101
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48] 4-{(C S-bis-triflucrometnvi-benzyl)-methoxycarsecnvi-amine

cveobutyl-O-trifluoromethyi- 3, 4-dihygro-2H-quinoline- 1-camoxylic ac::

- i o,
SOV 2518

o @ ongrmeaceuticaily accesiahie sait of said comoounes

oL COMDOUNS a8s rected i ciaim 1 wherein said ccmpouny (s

]

FL45] 212 S-bis-infiuoromernvi-benzyi-methoxycamonyi-2mino -

1

SUINOINE-1-carDoXyiic acic 1ISopropyi «

-Dis-triflucromeinyl-penzyl)-methoxycaracnvi-aming - -

4-3.4-dihydro-2H-quinoiing- 1 -2arnoxy

g ropvl ester
S31 &2 B-pis-influcrom aen Zyi)-methoxycaroonyvi-a:
rituorometnyi-3.4-dinyare-Z--cuinoline- t-carboxyviic acic 2-Av
nzyli-rmethoxycaroonyi-2
e da-ginvdre-Z2H-quinoiing-1-carexyic o
vi-penzyl-meatnoxycarmonvi-am
~-guineline-1-camoxyiic acic einy!
i-benzyi-methoxycaroonyi-arn
20 3.2-dinycro-2H-quinoiing-t-car < arapyl
% 2R.48 i-penzvll-methoxycarconv-aming
¥

srorienys 3 4-ginvdr -suinoline-1-carboxviic aaic pronvi estar

of & pnanmaceutically aceasianie salt thereot,

25 T, oA compound as recites in claim 4 wherein
R Telat sl eyt

ns-trifuorometnyi

s}
73

aoremmatnve and

nammaceutcaly mrrenabie sait theran:

AP/T/01/0210Q1
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Y is isopropvi;

R%is cyclopropyi;

R® is 3.5-bis-triflucromarnyionenyimetny:;
=" is methyi;

= is chiorc: and

R is H, or 2 pharmaceutcailv accentabie salt thergof.

o

. A compounc as recitsc in ctaim 4 wnerein
Y is isopropyi;

R* is cyciopropyt,
R” is 3.5-dicnlcropnenvimetnyi;
=7 is fnethyl;

R® is trifiuoromethvi: and

A

an~

1T A CoOmMpOoUNC 33 reciisc (o clalm & wneremn
Y 18 eri-butvi;

R™is cvciopropv;

R~ is 3.5-bis-tnfiuerometnyipnanvimetny:;

R* is methy!:

R® trifluoromethyi: and

1. Acompounc &s reciec n ciaim 4 wherein
Y is 1SODropyi:

Ris cvcicpropyi:

R%is 3.5-b'is-tn’ﬂuoromethyi:nenylmemy!:

R* is methy;

R® trifluorometnyi: and

R isH.ora pharmaceauucaliv acceptabie sait therect,
12. A compounc as reciac in Slaim £ wnerein
Y is Isopropvl:

R™ is cyciobutyi,

R’ is 3.5-bis-tri :usrcmetny::nénytmetnys:

=718 methv!, ' -

" 1s H. or a pharmaceuuca:y accepiahia salt thereoi.

R’ is H. or a pnamaceutically acceptable salt thereof.

APIT/01,02 101
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= is M, or 2 pharmaceuncs cceptlable salt therec!,

slaim & wnergin

imetnyl:

orometny, anc

caccentanie salt thereot

eSO

|

oiEaim 4 wnerein

nveroxvethyl

ora r“ nanmmace UUCI}H /

mcepiable salt thereol

compound as reciad i

Rl

im 4 whers!

ropvi;

-ois-trfiuorometny

eulicaly soceptatie salt the
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R? is ethy;
R’ i3 3.5-bis-trifluorometnylpnenyimethy!;

R* 1 metnyl;

3

R i¢ rifiuorcmetnyl; anc

R isH.ora pharmaceuticaiiv acceptadie salt thereci.
18. A compounc as reciied in ciaim 4 wherein

Y is n-propvi;

R? is cyciopropyi;

R” is 3.5-bis-trifiucrometnyipnenyimethyi;

Y]

Is methvl,

R® is trifiucromethyl; anc

RisH.cra pharmaceutically accepiadie salt therect,

18. A compounc as recited in claim ¢ wherein

Y is n-propyl:

Ris ethyl

R’ is 3.3-bis-trifluorometnyipnanyimethy!;

R* is methyl;

R® is trifiuoromethyl; anc

R isH,ora pharmaceuucally acceptable sait thereof.

20. A compound seiected from the group consisung of

[28.48S] 4-{(3,5-bis-tnfluorome:nyi-benzyi)-metnoxvcarmenyi-amingj-2-
1sopropyl-8-triflucromethyi-3. 4-dinydro-2H-quinoling- 1-carooxyviic acic '
Isopropy! ester, *

[2S.48] 4-[(3,5-bis-trificoromethyi-benzyl -meoxycaroonyi-aminoi-5-cnioro-
2-cyciopropyl-3.4-dihydro-2H-quinoiine-1-carboxvic acid iIsopropy! ester;
[28.43) 2-c§1ciopr,opyi-‘~-[(3,5«::‘icn%cro—benzyl}-memoxy:ersony‘-ammo}—&
trifiuoromethyi-3.4-dinydro-2H-quinociine- 1-carcoxylic acid isoprooyi ester,
[25.45] 4-{(3.5-bis-triflucromethyi-benzyl}-metncxycarccnyi-aminci-
cyciopropyl—&tn'ﬂuorometnyi-3.~1-dihycro-2H-cumcime-1 -caroexyiic acic en-
outyl ester,

[23.48] £-[(C.5-bis-triflucrometnyi-cenzyl -metnoxycaroenyi-amino)-2-
Cvelooropvi-6-tniiucremeinyi-2 2-3ihvers-Z--cuinciine-1-2amsoxvic acic

ISCOrcy! ester:

APIT/G1/02101
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iw 48] 4-[(3,5-bis-trifluorormetivi-benzyl -methoxycaroonvi-aminci-. -
cycisputyi-G-infiuoromethy!-3 <-dinyaro-2H-quinciing-1-carexyiic aci:

.
isooropyi ester

F. 48] 4-{{ 3, 5-bis-influcromemivi-Denzyi-MetNOXYCaoonvVI-aminG -

rificsrometnyi-3,4-dinvere- 2 auinoiine- 1-carpoxyic acic sepropy &

(25 48] 4-{(3,5-bis-triflucrsmemvi-benzyi-metnoxXycarnonyi-amino - -

HY

moxymethyi-b-trifluoromet -3, 4-dinycro-2H-quinoiine-1-carpox i as

soropyt estar

451 4-{(3. 5-his-trifiucrometnvi-penzyi-methoxycarcenvi-aming -

k¥

rometnyi-3.4-dinyare-2--guinoline-1-caroxyiic acid 2-1yGroxy

ix]

vi-Denzyi)-metnoxycarponyi-amingi -

> 2-dinydro-2H-quinoling-1-carsoxyvhe

=iV

i-penzyi-methoxyearconvi-amimol-

hyl-3.4=ginyaro-2=-guinoling-i-carboxyic acic athvi esiar

1 =-I{Z, S-pis-tnflucromeatnyi-benzyi)-methoxycaroonyi-amingi--

cyciooronyi-g-irfiuoromethvi-2 A -dinyaro-2H-quinoling- 1 -carpoxyic sut rony!

2 2-Dis-triflucrom

wi-benzvl-metnoxycarbonyi-amino,

influsremetnyl-3.4-dihydro-2+-cuinoiine- 1-carpoxviic acia oropvi esie:

or 2 nhamaceutically accepianie salt thereof. '

21 A compound as recited i ciaim 1 wherein

gacn occurrence s indepsndently Z or (C.-Cualkyl, saig (O al

- . —~

iy naving rom one o mine fluonnes ¢ saig (C.-Cyalky!

.

mens-suDsiituted with 7
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wherein Z is a partially saturated, fully saturated or fully unsaturated
three to six membered r'ng optionally having one to two heteroatoms selected
incependently from oxygen. suifur and nitrogen; 3
wnerein saic Z supstituent is optionally mono-, di- or m-subsﬂ.,tutec'
incependenty with haio, {C.-C,)alkyl, (C4-Cs)alkoxy, (C.-C,)alkyithic, nitro,
cyano. oxo. or (C4-Cs)alkyioxycarbonyl, said (C4-Cy)alky! substituent opticnally
substituted with from one to rine fluonnes;
R?is a partially saturated, fuily saturated or fully unsaturated one to four
membered straight or brancned carbon chain wherein the carbons. other than
the connecting carbon. may optionally be repiaced with one hetercatom
seiected indepenaently from oxygen. sulfur and nitrogen wherein said caroon
atoms are optionally mono-, ¢i- or tn-substituted independentiv with haic. said
caroon is optionally mono-substituted with oxo, said carbon 1s optionally
mono-substituted with hydroxy, said sulfur is optionally mono- or di-
substituted with oxo, saic nitrogen is optionally mono- or di-substituted wifh
oxo: or said R* is a partially sawrated, fully saturatec or fully unsaturatec
three to five mempered nng optionally having one netercatom seiecied
inaependently from oxygen, sulfur and nitrogen;
wheren said R° ring is optionally mono-. G- or tri-substituted
incependently with halo. hycroxy, (C4-Cs)alkoxy or (C,-Cs)alkoxvearoony!;
R’is Q-V wherein Q is ( C,-Cilalkyl and V is a five or six membered partially
sawrated. fully saturated or fuily unsaturated ring opuonally having one to
three heteroatoms selected independently from oxygen, sulfur ang nitrogen:;
wherein said V ring is optionally mono-, di-, tri- or tetra-substituted
incependently with halc, (C,-Cs)alkyl, hydroxy, (Cs-Cs)alkoxy. nitro. cyano or
oxo wherein said (C.-Cs)alkyl substituent optionally has from one tc nine
fluonnes; |
R*is (C.-Cy)alkvl; anc
R®and R°. orR®and R, or R and R® are taken together and form one ring
that 1s a parualiy saturated or fully unsaturated five or six membperes ang
optonally having one to two neteroatoms indepenaently selected from

nitrcgen. suifur anc oxvgen;

AP/T/01/02 1401
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wheren said ring farmed by R and R% or RPanc R or &

o

cotonally mone-, di- or mesupstituted independently with niaie,

ifonyt, (C ikenyi, nvaroxy, (C.-Cgjalkoxy. (T,

cvane, oxo. carpoxy, (C,-Cajalkyioxyecarbonvi, mons - or gi-

e Ca-Cysaikyiamine wneran saig (C.-Cujalky! substient s cotonaily

dr o n-substituied ingepenagently with hvarexy, (C.-Cy

amINC. mwT, ovano., oxo, carpoxy, (C.-Cilalkvicx

o GENUN-(CL-

akylamino or said (C.-C.aikyi

sins fluonnes;

sndior RT | as ine case may 2&. inatl 4o nohorm

it

i@ salt thereol,

b

COMDOUNa as reciied in aim 1 wherein

(\?

Vs carbonyl. thiocaroem

sutfonyi;

'

kvl optionally having from ons 1o nir

or said (C.-Cslalkyl optionally mono-substituted with Z;

wherain Z s a parualy saturated, fully saturatea or fuily u

three o six memberad nng cotonally having one 1o wo hatersatoms &

mogpengenty from oXvean

ur and nitrogen.

wherain said Z substiuent is optionally mene-, di- or o

wf,alkv'l {C"u;)dtk:«}"v’

oxycarbonyi, said {(C,-Cylalkyl
i fluonnes:
satsrated or fullv unsawrates ¢«

caroon chain wnerain the carmons,

rrwimibered stral

ootionally be replaced with one »

moygen. sulfur anc nitrogen wherain sac marhon
Lan

wi- Or N-substtuted incependently witn

moopuonally me SEUTUTED win OxC. salc

SIS 20|
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substituted with oxo, said nitrogen is optionaily mono- or di-substituted with
oxg; or said R is a partally saturated, fully sawrated or fully unsaturated
tnree {0 five mempered ring optionally having one neteroastom seiected
indepengently from cxygen, sulfur anc nitrogen;

wherein said R* nng is optionally monc-. di- or tri-substituted
inaependentiy with haic, nydroxy, (C4-Cs)alkoxy or (C,-Cg)aikoxycarconyl;
R® is ©-V wherein Q is (C.-C,)alkyl and V is a five or six memperec partially
saturated, fully saturated or fully unsaturated ring optionally having one to
tres netercatoms selectad independently from oxyagen. suifur and nitrogen;

wheremn said V ring is optionally mono-, di-. tri- or tetra-substitutad
ingependently with halo. (C.-Cs)alkvl, hvdroxy, (C.-Cglalkoxy, nitro. cyano or

"

oxo wnerein said (C.-Cs)alkyi substituent optionally has from one 0 nine
fluonnes:
R*is (C.-C.)alkyt:
R and R' are each indepencently (C4-Cqlalkyt or (C.-Cs)alkexy, said (C.-
Cs)alkyl or (C.-Cg)alkoxy substituents ootionally having from one 1o nine
fiuorines or said (C.-Cs)alkoxy or (C4-Cg)alky! substituents cptionaily mono-
substituted with T,

wherein T is a parially sawrated, fully sawrzaieg or fully unsawraizd
five to six membered ring optionally having one to two heteroatoms selectec
incependentiy from oxygen. sulfur and nitrogen:;

wherein saic T substtuent is optionally mono-, Gi- or tr-substitutec
independentiy with halo, (C4-Cg)alkyl, hydroxy, (C-Cslalkoxy, (C4-Cys)alkylthio,
aminc. oxo, carboxy, (C.-Cgalkyloxycarpony!, mono-N- or di-N,N-(C,-
Cs)alkylamino wherein said (C,-Cg)alky! substituent optionally has from one to
nine fiuorines;
or R® and R are taken tcgethner and form one nng that s & partally saturated
or fully unsaturated five or six membered ring optionaliy having one to twe
hetercatohs indeoendently selected from nitrogen. sulfur and cxygen;

wherein saic ring formed by R®and R is ootionally mono-. di- or tn-
substitutec ingepengently with halo. (C,-Caialkyl, (C.-C.)alkylsulfonyl, (C—
Caalkeny!, hvdrexy, (C.-C,laikoxy /C.-C,ialkyithic. aminc. nitro. cvang. oxe.

caroexy.  (C.-Chialkviexvearoonyl, monce-N- o7 Ci-N.N-(C.-Calkytaming

AP/C/01/02301
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wrieren said {Cy-Cyjalky! subisttuent opticnally has from one o nine fiuonnes;

2% ang B are H,
] ﬁr‘arrr‘a..eutluall‘v accasianie salt {'IETEOT

2L . comDouUnc as recies in siaim 1 wheremn

15 1 Ca-Ugjatkenyl or (C-Ugiaikyl, said (Co-Co)alkenyi or (C.-Cy)alr

s

souonaly naving from one to ming fiucrnes or said (Co-Cejalkenyi or /o

Coakvi opuonally mono-substiuted with Z;

WHEramn £ 15 2

saturated. fully saturatec or fully unsg

ng cotionally having one 1o two heteroat

waently from oxygen, swifur and nitrogen;

wneren said Z sugsituent is opuonaily monc-. di- of tres

cvans. oxd, or (Cy-Calalkvioxycarbonyl. said (C4-C.lalkyl subsuuen: ¢

wred wih from one 1o nine fiuonnes;

F" s 2 parvaily saturated, fully saturated or fully unsaiurated one o

rabered sraight or branchas carbon chain wherein the caroons, ol

he connecung carton, mav optonally be replaced with one neteroa

sygen, sulfur and nitrogen wherein saic “arpon

or ti-substituted independentiy with

carzon iz onuonally monc-sunsiiuted with oxo, saig carbon s cption

marno-substituted with nysroxy, said suifur is optionaliy mono- or di-

sussited with oxe, saild nirrogen is optionally mono- or di-substituies w

. orsaid R™1s a parually satwrated, fully saturatec or fully unsaturs

¢ five memberad nng optonally having one neteroatom seieciad

ncesengently from oxygen, suiiur and nitrogen
wneran said R onng g cpuonally monc-. di- or

moenenasnty with palo, m

AC.-Calalkoxy or (C.-Colalkexycarnnmy

v owith haie, {(T-Taalkvl, (Ce-Clalkoxy, (C.-Cualkviimio, nitre,

AP/T/01/02101
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R®is Q-V wherein Qiis ( C.-Cys)alkyl and V is a five or six membered partially

saturated, fully saturatec or fuily unsaturated ring optionaily naving one tc

three hetercatoms ssieciled independently from oxygen, suifu.'\and nitrogen;
wneremn said V ring is optionaily mono-, di-, tn- or ::tra-supstituteg

indepenaently with haio, (C,-Cglalkyl, hydroxy, (C4-Cgjaikexy. nitre, cyano or

~

oxo wherein said (C4-Cg)alkyl substituent cptonally has frcm one to nine
fluorines;
R is (Cs-Ca)alkyl;
R®and R” are each ingependently (C4-Cs)alkyt or (C4-Cq)aikoxy, said (C,-
Cslalkyl or (C.-Cglalkoxy substituents optionally having from one tc nine
fluorines or said (C,-Cg)alkoxy or (C,-Cg)alky! substituents aotionalty mono-
supstituted with T,

wherein T is a partially saturated. fully saturated or fully unsawrated
five 10 six mempered ring cptionally having one to two heteroatoms selected
ingependently from oxygen, sulfur and nitrogen;

wherein said 7 substitwent is cptionally monc-, gi- or tri-supstituted
incependently with haic. (C,-Cs)alkyl. hydroxy, (Cs-Cs)alkoxy, (C.-C4)alkylthio,
amino, oxc, carboxy, (C,-Cg)alkyloxycarbonyl, mono-N- or di-N,N-(C,-
Cs)alkylamino wherein said (C,-Cg)alkyi substituent optionally has from one to
nine fluorines:
or R®and R are taken tcgether and form one ring that is a partiaily saturated
or tully unsaturated five or six membered ring optionally having one 1o twe
heteratoms independently selected from nitrogen, sulfur and oxygen;

wherein said rinc formed by R® and R’ is optionally mono-, di- or -
substitutec independently with halo, (Cs-Cy)alkyl, (C,-Cy)alkylsulfonyl, (C.-
Calalkeny!, hydroxy, (C.-C.)alkoxy, (C,-Cs)alkylthio, amino, nitro, cyano. xs.
carpoxy, (C.-C,lalkyloxycarbonyl. mono-N- or di-N.N-(C.-C,)alkylaminc
wherein said (C4-Cy)alkvi substituent optionally has from one to nine fiuonnes:
anc

R ancR® areH.ora cnarmaceuticaily acceptabie satt thereof.
2%, Acompcunc as reciiad in claim 1 wherein

R?is beta:

AP/T/ 01702101
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o, o

" i3 & partially saturatec, fullv saturated or fully unsaturates one o &

rmemoered suaignt or brancned caroon chain wherein the caroons, ciher thar
the cornectng carcon, may cotionally be replacea with one neteros

setecied independently from oxygen, sulfur and nitrogen wnerain s

zims are cobionally mono-, - or n-substituted indepencently with:

carpon s opuonaily mons-sunstituted with oxo, said carbon is ocpuonaliy

mone-substtuted with hydroxy, said sulfur is optionally mono- or g

i
<
“
=
oy
e

substiiviee with oxo. said nitrcgen is optionally mono- or di-substituiz: wi

oxo or said R is a parialiy sswrated, fully saturated or fully unsaus

tive membered nng cononally having one heterocziom seiec

naenendently from oxygen, suilur and nitrbgen;
wherain said R re s optionally mone-, ¢

identy with halo, hvdroey, (C,-Cglalkoxy or (Cy-

FUoz G-V ownerein Qs (G- atkvi and Vs a five or six memperen

saturaied, fully saturated or twily unsaturated nng ogtionally Raving ¢

inree neweroaloms selectey incapendently from oxyeen, sulifur and ns

ng ¢ optonally mono-, di-, - or etra-s

z'~

incependentiv with halo, sealkyl, hydroxy, (C-Cslatkoxy, mitrs, <

o

Oxa wheremn said (Crﬁgi}&‘z'ﬁi}w substituent optionally has from ong @ nine

ey

LOTnes:

5
{

By

5 {C-Cojaikyt;

4

pun SO

R anc R ars each indepencently (C4-Cglalkyl or (C,-Cslalkoxy, saic 7.
£ £

Capairyvt or (Gy-Cglalkoxy substituents optionally having from one to nins

flunnnes or said (C.-Cglalk:

or (Cy-Cglalkyl substituents
substiutes with 7,

wneren TS a paruaily sawrated, fully saturated or fuily unsaira

Ve o six o memperes nng optionaily having one to two hetersaioms samoed

nceperdently from oxygen, st

fur and nitrogen;

wngrem said T substiuent is optuonally mono-, di-

ndsoercently with naic, ~wesalkyvl, hydroxy, (Cy-Colaikoxy. (C.-o, jasvithin,
arrenc.  oxe. carooxy.  (L.-lgalkvioxycaroony!, mono-N-  or gl MO

T S p—— N P T
CadiRVEEMMO wnersin s (O

sisikvi substituent optonally

01/02101
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or R® and R’ are taken together and form one ring that is a partially saturated
or fully unsaturated five or six membered ring optionally having one to two
heteroatoms independently seiected from nitrogen. sulfur anc oxygen:;
wheren said ring formec by R® and R’ is optionally morno-, di- or tri-
substituted incependenty with haic, (C4-Cs)alkyl, (C.-Cyjalkvisulfonyl, (C,-
Cajalkenyl, hyaroxy, (C,-Cy)alkoxy, (C+-Ca)alkylthio, amino, nitro, cyano, oxo.
carooxy, (C4-Cqlalkyloxycarbonyl, mono-N- or  di-N,N~(C,-C,)alkviamino
wherein said (C4-C.)alky! substituent optionally has from one to nine fluorines:
and
R® and R® are H, or a pharmaceutically acceptable salt thereof
26. A compound as recited in ciaim 1 wherein
R? is peta:
the C* nitrogen is beta;
R'is W-X;
W is carponyl, thiocaroony! or suifony!;
X'is -0-Y-, S-Y-, N(H)-Y- or -N-{Y),-;
Y for each occurrence is independently Z or (C4-Calalkyl, said (C4-Cy)alkyl
substituent optionally having from one to nine fiuonnes cr said (C4-C,)alkyl
optionally mono-substituted with Z

wherein Z is a partially saturated, fully saturatad or fuily unsaturated
three 1o six membered ring optionally having one to two heteroatoms selected
independently from oxygen. sulfur and nitrogen;

wherein said Z substituent is optionally mono-, di- or tri-substituted
indepencently with haio, (C,-Cyaikyl, (C4-Cys)alkoxy, (C.-Cy)alkylthio, nitro,
cyano. oxo, or (C,-Cg)alkyloxycarbonyl, said (C4-Cy)alky! substituent optionally
substituted with from one to nine fluorines;
R%is a partially satwraied. fully saturated or fully unsaturated one to four
membersd straight or tranched carpon chain wherein the carpons, other than
the conneéting carbon. may optionally be repiaced with cne heteroatom
selected independently from oxygen, sulfur and nitrogen wnerein said caroon
atoms are opuonally mono-. di- or tri-substituted independently with halo, said
caroon is optionally mono-substituted with oxc. sai@ caroon s opucnally

mone-sussttutec with  nvaroxy. saic suifur s couonally monc- or di-

AP/T/01/02101
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substituted with oxo, said nitrogen is optionally mono- or di-substiluted wit:
oxo, or said R® is a partially saturated, fully saturated or fully unsaturated
ihree (o five membered ning optionally having one heteroatorr. selected
mdependently from oxygen, sulfur and nitrogen;

wherein said R° ring is optionally mono-, di- or ir-substituted
ndependenily with halo, nyaroxy, (C4-Cg)alkoxy or {C,-Cgjalkoxycaroanyl;
R 15 O-V wherein Q is (C+-Cglalkyl and V is a five or six memberes partially

saturated, fully saturated or fuily unsaturated ring optionally having ¢

ihree heteroatoms selectad independently from oxygen, sulfur and nitrogen;,

wherein said V ring is optionally mono-, di-, tri- or tetra-suostituted
ndependentiy with halo, (C.-Cglalkyt, hydroxy, (C4-Cglalkoxy, nitre. cyano o7
axo wherein said (C,-C.jatkyl substituent optionally has from one ¢ nine
fuonnes,
27 s (C.-Cyatkyl,
st least one of R® and R is (C4-Cy)alkoxy and at ieast one of R® ariz R is (Cy-
Cealkyl, said (C4-Cglalky! and (C4-Cs)alkoxy substituents optionaity i:aving
from one to nine fiuorines or said (C4-Cs)alkyl and (C4-Csjalkoxy sunstituents
aptionally rmono-substituad with T,
wherein T is a partially saturated, fully saturated or tully unsaiurated
five to six membered ring optionally having one to two heteroatom:: seiected
naependently from oxygen, sulfur and nitrogen;
wherein said T substituent is optionally mono-, di- or tri-sutsnisied
independently with haio, {C,-Cglalkyl, hydroxy, (Ci-Celalkoxy, (Ci-s jatkyitrio.
amino. oxo, carboxy, (C-Cglaikyloxycarbonyl, mono-N- or di-N,M-({.--
Celalkvlamino wherein said {C4-Cg)alkyl substituent optionally has o one o

nine fiuorines; and

AP/P/01/70210 1
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27. Use of a compound of claim 1, a prodrug thereof, or a pharmaceutically
acceptable salt of said compound or said prodrug for the manufacture of a
medicament effective when administered in a treating amount to a mammal (including
a human being either male or female) in the treatment of atherosclerosis, peripheral
vascular disease, dyslipidemia, hyperbetalipoproteinemia, hypoaliphalipoproteinemia,
hypercholesterolemia, hypertriglyceridemia, familial-hypercholesterolemia,
cardiovascular disorders, angina, ischemia, cardiac ischemia, stroke, myocardial
infraction, reperfusion injury, angioplastic restenosis, hypertension, vascular

complications or diabetes, obesity or endotoxemia.
28 Use of a medicament as claimed in claim 27 for the treatment of atherosclerosis.

29. Use of a medicament as claimed in claim 27 for the treatment of peripheral
vascular disease.

30. Use of a medicament as claimed in claim 27 for the treatment of dyslipidemia.
31. Use of a medicament as claimed in claim 27 for the treatment of

hyperbetalipoproteinemia.

32. Use of a medicament as claimed in claim 27 for the treatment of

hypoalphalipoproteinemia.

33. Use of a medicament as claimed in claim 27 for the treatment of

hypercholesterolemia.

34. Use of a medicament as claimed in claim 27 for the treatment of

hypertriglyceridemia.

35 Use of a medicament as claimed in claim 27 for the treatment of cardiovascular

disorders.

AP/P/01/0210 1
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3. A pharmaceuticai composition wnich comprises a therapeutically effective
amount of a compound of ciaim 1, a prodrug thereof, or a pharmaceutically
acceptable salt of said compound or of said prodrug and a pharmaceutically
socepiable camer.

A pharmaceuticai composition for the treatment of atheroscierosis, peripheral

L

vascuiar disease, dyslipidernia, hyperbetalipoproteinemia, hypoalphalipoproteinemia,
fyperchoiesterolemia, hypertriglyceridemia, familial-hypercholesterciemnia,
cardiovascular disorders, angina, ischemia, cardiac ischemia, stroke, myocardial
irrarction, reperfusion injury, angioplastic restenosis, hypertension, vascuiar
complications of diabetes, obesity or endotoxemia in a mammal which comprise a
therapeutically effective amount of a compound of claim 1, a prodrug thereof, or &
snarmmaceutically acceptable salt of said compound or of said prodrug and 2

snarmaceutically acceptable camer.

A pharmaceutical composition for the treatment of atherosciesosis in a

mammal which comprises an atherosclerosis treating amount of & cormpound of claim

AP/P/ 0170210 1
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1, a prodrug thereof, or a pharmaceutically acceptable salt of said compound or of

said prodrug and a pharmaceutically acceptabie carrier.
38. A pharmaceutical combination composition comprising: a therapeutically

effective amount of a compaosition comprising
a first compound, said first compound being a compound of claim 1, a

prodrug thereof, or a phamaceutically acceptable salt of said compound or of said

progdrug;
a second compound, said second compound being an HMG CoA reductase

inhibitor, an MTP/Apo B secretion inhibitor, a PPAR activator, a bile acid reuptake
inhibitor, a cholesterol absorption inhibitor, a cholesterol synthesis inhibitor, a fibrate,
niacin, an ion-exchange resin, an antioxidant, an ACAT inhibitor or a bile acid
sequestrant; and

a pharmaceutical carrier.
40. A pharmaceutical combination composition as recited in claim 39 wherein the

second compound is an HMG-CoA reductase inhibitor or a MTP/Apo B secretion
inhibitor.

41. A phamaceutical combination composition as recited in claim 39 wherein the
second compound is lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin or
rivastatin.

42. Use of a compound of claim 1, a prodrug thereof, or a pharmaceutically
acceptable salt of said compound or said prodrug; and a second compound, said
second compound being an HMG CoA reductase inhibitor, an MTP/Apo B secretion
inhibitor, a cholesterol absorption inhibitor, a cholesterol synthesis inhibitor, a fibrate,
niacin, an ion-exchange resin, an antioxidant, an ACAT inhibitor or a bile acid
sequestrant, wherein effective amounts of the first and second compounds are
combined to prepare a medicament exhibiting a therapeutic effect in the treatment of

atherosclerosis in a mammal.

43. Use of a medicament as claimed in claim 42 wherein the second compound is an

HMG-CoA reductase inhibitor or a MTP/Apo B secretion inhibitor.
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44 Use of a medicament as ¢laimed in claim 42 wherein the second compound 13

jovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin or rivastatin.

25 4 Kit compnsing:
first compourici. said first compound being a compounia of claim 1, &
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prodrug thereof, or @ pharmaceutically acceptable salt of saic comps
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prodrug ana 2 pharmaceuticaily acceptable carmer in a first unit ocsage orm
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5. & second compound, said second compound being an HiG Coh

reguciases mubitor, an MTP/Apo B secretion inhibitor, & cholesteroi absorplon
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inmibitar. a cnolesterol synihess inhibitor, a fibrate, niacin, an ion-e=change resin, an

riowicant, an ACAT innibitor or a bile acid sequestrant ang a pharmacauticaily

ceceptable camer in a second unit dosage form; and
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¢ means for contairing said first and second desage fonm
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45 A Kiv as racited in clairm 45 wherein said seconc compound s an ~kG-Cak

reduciase inhibitor or an MTF/4po B secretion inhibitor.
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47 A kit as recited in claim 43 wherein saicd second compound is |

gsimvastatin, pravastatin. fiuvastatin, atorvastatin or rivastatin.
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