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liver. diabetes mellitus (NIDDM), wherein patients produce insulin and even exhibit
hyperinsulinemia (plasma insulin levels that are the same or even elevated in

20  comparison with non-diabetic subjects), while at the same time demonstrating
hyperglycemia. Type 1 diabetes is typically treated with exogenous insulin
administered via injection. However, type 2 diabetics often develop "insulin
resistance”, such that the effect of insulin in stimulating glucose and lipid metabolism
in the main insulin-sensitive tissues, namely, muscle, liver and adipose tissues, is

25  diminished. Patients who are insulin resistant but not diabetic have elevated insulin
levels that compensate for their insulin resistance, so that serum glucose levels are not
elevated. In patients with NIDDM, the plasma insulin levels, even when they are
elevated, are insufficient to overcome the pronounced insulin resistance, resulting in
hyperglycemia.

30 Insulin resistance is primarily due to a receptor binding defect that is
not yet completely understood. Resistance to insulin results in insufficient activation
of glucose uptake, diminished oxidation of glucose and storage of glycogen in muscle,
inadequate insulin repression of lipolysis in adipose tissue and inadequate glucose
production and secretion by the liver.
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insulin-resistant tissues. However, dangerously low levels of plasma glucose can
result, and an increased level of insulin resistance can ultimately occur.

Biguanides increase insulin sensitivity, resulting in some correction of
hyperglycemia. However, many biguanides, e.g., phenformin and metformin, cause

25 lactic acidosis, nausea and diarrhea.

The glitazones (i.e. 5-benzylthiazolidine-2,4-diones) form a newer
class of compounds with the potential for ameliorating hyperglycemia and other
symptoms of type 2 diabetes. These agents substantially increase insulin sensitivity in
muscle, liver and adipose tissue, resulting in partial or complete correction of the

30  elevated plasma levels of glucose substantially without causing hypoglycemia. The
glitazones that are currently marketed are agonists of the peroxisome proliferator
activated receptor (PPAR) gamma subtype. PPAR-gamma agonism is generally
believed to be responsible for the improved insulin sensitization that is observed with
the glitazones. Newer PPAR agonists that are being developed for treatment of Type



believed to be responsible for the inproved insulin sensitization that is
observed with the glitazones. Newer PPAR agonists that are being devel oped
for treatwenB/1ef20Type -2 WO 03/ 104207 PCT/ US03/ 17898 2 di RoeEtuse3/sised or
dyslipidem a are agoni sts of one or nore of the PPAR al pha, gamma and
delta subtypes. There is a continuing need for new nethods of treating

di abetes and related conditions. The present invention neets this and

ot her needs. 5 SUWARY OF THE | NVENTI ON The present inventi on reI ates to a
compound represented by Formula 1: NN 3 NR ABR
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6al kenyl ,. phenyl or naphthyl, said al kyl, al kenyl, phenyl, naphthyl, and

t he al kyI5 portions of -OCl_6al kyl and -SCl_6al kyl being optionally

substi t ut ed SUMMARY QF AHISINEENEEONd from hal o, OH, CH3O, CF3 and OCF3;
and 20 when taken tog o SSER E4)d ene
optionally substitut egﬁlﬁm%ﬂﬁaﬁgg%% I%&?égggé CB&EB -25%3&3%%%5 V\hdéér/tel n Ra
represents Cl_3al kyl, OCl _3al kyl, C6_|oarCl_6al kyl ene or phenyl optionally
substituted with 1-3 halo groups, or (b) C2_ 5al kanediyl such that they
forma 3-6 nenbered ring with the c at ojp-tpp Which 25 they are
attached, said ring optionally(Roat@iniing 1 Mouhl e bond or 1-2 heteroatons

N«%\w ng optionally

selected fromO, S and N, said 3-6
substituted with A

10 or a pharmaceutically acceptable salt or solvate thereof, wherein:

A and B may be taken separately or together;

when taken separately,

A represents halo, Cy_galkyl, OCi.¢alkyl or phenyl, said alkyl, phenyl
and the alkyl portion of OCj_¢alkyl being optionally substituted with 1-3 halo groups;

15 and

B represents represents H, halo, Cy.salkyl, -OCysalkyl, -SCi¢alkyl, Cy.
¢alkenyl, phenyl or naphthyl, said alkyl, alkenyl, phenyl, naphthyl, and the alkyl
portions of -OC;galkyl and -SC;.salkyl being optionally substituted with 1-3 groups
selected from halo, OH, CH30, CF3 and OCF3; and

20 when taken together,

A and B together represents (a) Cj.salkylene optionally substituted
with 1-3 halo groups, and 1-2 R? groups wherein R" represents Cy_salkyl, OC;.zalkyl,
Cs.10arCy_galkylene or phenyl optionally substituted with 1-3 halo groups, or (b) Cs.
salkanediyl such that they form a 3-6 membered ring with the carbon atom to which

25 they are attached, said ring optionally containing 1 double bond or 1-2 heteroatoms
selected from O, S and N, said 3-6 membered ring being optionally substituted with
C.4alkylene, oxo, ethylenedioxy or propylenedioxy, and being further optionally
substituted with 1-4 groups selected from halo, Cy4alkyl, haloC;.4alkyl, Cy.3acyl, Cs.
sacyloxy, Cy.salkoxy, Ci¢alkylOC(O)-, C,.4alkenyl, Cy 4alkynyl, Cq3alkoxyCysalkyl,



Cl_4al kyl ene, oxo, ethyl enedi oxy or propyl enedi oxy, and being further
optionally substituted with 1-4 groups selected from hal o, Cl_4al kyl,
hal oC1_4aWwkyB/104207 3acyl, Cl_  3acyl oxy, Cl_3al koxy, Cl_6alPkyIuScs/ 0898
C2. 4al kenyl , C2_4al kynyl, Cl1_3al koxyCl_3al kyl, -3 WD 03/104207
PCT/ US03/ 17898 Cl1_3al koxyCl_3al koxy, phenyl, CN, OH, D, NH2, NHRa and
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bei ng optionally substRtat e ttdken tQuethelr or gppeIAtly; when taken separately,
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aromatic monocyclic or bicyclic group being optionally substituted with 1-6 halo

atoms, and 1-4 of OH, Cy.salkyl, OC, ;alkyl, haloC salkyl, haloCysalkoxy, and
20  phenyl, said phenyl being optionally substituted with 1-4 groups independently
selected from halo, Cy.3alkyl, OC1-3alkyl , and said Cj-3alkyl and the C1-3alkyl
portion of OC1-3alkyl being optionally substituted with 1-3 halo groups;
when taken separately,
R?is selected from the group consisting of: (a) Ci.isalkyl optionally
25  substituted with 1-6 halo groups and 1-3 substituents selected from OH, OCj-3alkyl,
and phenyl, said phenyl being optionally substituted with 1-4 groups independently
selected from halo, OCHs, OCF3, CH; and CFs, and said C1-3alkyl portion of OCj.-
3alkyl being optionally substituted with 1-3 halo groups; (b) phenyl or pyridyl
optionally substituted with 1-3 halo, OH or R* groups, with R* as previously defined;
30  (c) Cp.10 alkenyl, optionally substituted with 1-3 substituents independently selected
from halo, OH and OCj-3alkyl, said C1-3alkyl portion of OC1-3alkyl being
optionally substituted with 1-3 halo groups; (d) CH2CO2H; (e) CH2CO2C1-6alkyl;
(f) CHoC(O)NHR? wherein R? is as previously defined; (g) NHa, NHR" and N(R"),

wherein R” is as previously defined;



optionally substituted with 1-3 halo, OH or Ra groups, wth Ra as
previously defined; 30 (c) C2-10 al kenyl, optionally substituted with 1-3
substi t uewbD3iindependent |y sel ected from hal o, OH and OCPc3aiskyi789%ai d

Cl- 3al kyl portion of OCl-3al kyl being optionally substituted with 1-3 halo
groups; (d) CH2CO2H;, (e) CH2CO2Cl1-6al kyl; (f) CH2C(O NHRa wherein Ra is as
previously defined; (g) NH2, NHRa and N(Ra)2 wherein Ra is as previously
defined; -4 WD 03/104207 PCT/US03/17898 and R3 is selected fromthe group
consisting of: Cl_14al kyl,, C2-10al kenyl, SCl.6al kyl, C6_1O0aryl,
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DETAILED DESCRIPTION OF THE INVENTION
The present invention relates to a compound represented by Formula I:
OSSN
N~ R
I
20 or a pharmaceutically acceptable salt or solvate thereof, wherein:
A and B may be taken separately or together;
when taken separately,
A represents halo, Cy_galkyl, OC,.¢alkyl or phenyl, said alkyl, phenyl
and the alkyl portion of OCy_galkyl being optionally substituted with 1-3 halo groups;
25 and
B represents represents H, halo, C;.galkyl, -OCy_galkyl, -SCy_galkyl, Cs.
salkenyl, phenyl or naphthyl, said alkyl, alkenyl, phenyl, naphthyl, and the alkyl
portions of -OCy.¢alkyl and -SC;.¢alkyl being optionally substituted with 1-3 groups
selected from halo, OH, CH;0, CF; and OCFs; and
30 when taken together,



when taken separately, A represents halo, Cl_6al kyl, OCl_6al kyl or phenyl,
said al kyl, phenyl and the alkyl portion of OCl 6al kyl being optionally
subst i t utwo 0ai104202- 3 hal o groups; 25 and B represents repcedsnd/s7sbg hal o,
Cl_6al kyl, -0OCl_6al kyl, -SC1_6al kyl, C2 6al kenyl, phenyl or naphthyl,
said al kyl, al kenyl, phenyl, naphthyl, and the aIkyI portions of

- OC1_6al kyI and SCl 6al kyl being optionally substituted with 1-3 groups
sel ected fromhalo, OH CH3O CF3 and OCF3; and 30 when taken together, -5
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optional Iy substitut t's 1 ndependent ted from
hal o, OCH3, @BFBting AHIOHORH0fAdioplkEn (i-salkirarasdiCog ey, %éﬁyhoaké’ &ptwaéyim ly

substi tuted dttﬁe &nél %@h@n oﬂC?%b@l@onyfemth@)uBﬁalgf é%l‘léﬁ’@tufeﬁkﬁiﬂl 1-991%10*"%

represent_ a used or ring may be o
subst it uted KL hﬂzﬂmﬂo?r rmah@wbgrﬁgw WH@PE?WI R‘éd P%Phé@}f Q@b R2
and R3 are tafsiut-dosihens ebstgegas aidepsndently selected from halo, OCH3, OCF3,

CHs, CF; and phenyl, wherein said phenyl is optionally substituted with 1-3 halo

groups,
or two R* groups taken together represent a fused Cs.galkyl or aryl ring,
20  which may be optionally substituted with 1-2 OH or R* groups, wherein R” is as
defined above;
R? and R are taken together or separately;
when taken together, R” and R? represent (a) a C 3.3 alkanediyl forming
a fused 5-10 membered non-aromatic ring optionally interrupted with 1-2 double
25  bonds, and optionally interrupted by 1-2 heteroatoms selected from O, S and N; or (b)
a fused 6-10 membered aromatic monocyclic or bicyclic group, said alkanediyl and
aromatic monocyclic or bicyclic group being optionally substituted with 1-6 halo
atoms, and 1-4 of OH, Cy.3alkyl, OC, ;alkyl, haloC y3alkyl, haloCi.;alkoxy, and
phenyl, said phenyl being optionally substituted with 1-4 groups independently
30 selected from halo, C;.salkyl, OC1-3alkyl , and said C1-3alkyl and the C1-3alkyl
portion of OC1-3alkyl being optionally substituted with 1-3 halo groups;

when taken separately,

R*is selected from the group consisting of: (a) Cj.jsalkyl optionally
substituted with 1-6 halo groups and 1-3 substituents selected from OH, OC1-3alkyl,

35  and phenyl, said phenyl being optionally substituted with 1-4 groups independently

-6-



when taken together, R2 and R3 represent (a) a C 3-8 al kanediyl formng a
fused 5-10 nenbered non-aromatic ring optionally interrupted with 1-2
doubl e 25wbendes20and optionally interrupted by 1-2 heteroConsoyeisext ed
fromO, Sand N, or (b) a fused 6-10 nmenbered aromati ¢ nonocyclic or

bi cyclic group, said al kanediyl and aromatic nonocyclic or bicyclic group
being optionally substituted with 1-6 halo atons, and 1-4 of OH,

Cl 3al kyl, OC1_3al kyl, haloC 1 3al kyl, hal oCl_3al koxy, and phenyl, said
phenyl bei ng opti onaIIy substituted with 1-4 ups i ndependent |
sel ect ed fr dalerigHdtonchalgaPiyis, OCEL -G 4odICFsapndl @&F@lﬁﬁ 3’£ poeiipn aﬂécﬂhe

Cl- 3al kyl  pQuiti Bé‘ﬁng%p%l}%@hﬁéﬂtut@@m 1@%1@%%&@& &y bstehtldrggridylt h 1- 3 hal o

groups; when taken Separatély, R2 is selec fromthe group consisting of:
(a) Cl_14al keptiongty shatituied @@béﬁ haln, 31 o Rharouss, fafhoR gasdiipgoushydeingd;
substi tuent cp equ@taﬁ@nf/lr optiétdlly OBsti@atkyith 1-35ubnitugplieingépendaitly spleetl

per) Usoar 7 haly Bt i pE AN A PR e RIEREOET Buldbitod'D 0 04207
Cl1- 3al kyl parptiooailypfub@ibted3witk 43 Hadi gngupﬁpt(d)o ﬁﬁﬁ@ﬁlﬂd@l GHAGRR G- 6¢1k5ﬂ 3 halo

groups; (b) V&W%@ga@g B a'uﬂﬁékelﬁQRbgsg‘gﬁ;'ﬁ%\%?&g?%fiﬂégg@g ai N}, INER Barfiat @?),0H or

Ra groups, evi ous lenyl, opti onal |y
substi t ut ed whdrbin®R*3s aupsvloulsﬂerdbﬁnetdadependent ly selected 5 from hal o, OH

and CCl-3al kyl, said Gl lgggle&ggi ﬁ%oﬁggt@gop % %@tl onal | y

bstituted with 1-3 h kyl f
Sdljzsé( I0) NiRa ﬁ\fmmqaéieﬁylﬁaléﬂ S éf’ @W ﬁ‘b‘h‘get f&j‘lyfd “%%‘éﬂ’ N( (Ra§ 2

wherein Ra 'eﬁylaﬁetﬁfdéy&l ﬁéﬁérdi@;fllaﬁ@dae BﬁldnSofss@l%@lk l(be‘iﬂg)cﬁptifohﬂl}gr oup

t | k ?
et er ocyclyl® ﬁf&uwétvwfbébﬁ e A
het eroaryl aNH2tNECahdtiyl, E&Eﬁw&yl)mfclsﬁky]@é]%ﬁalbﬂ» ady. @pnalb‘ﬂ&@)y Whefeln

o o A RIS G Sy e e

C1_4al kyl5s( opd Gherlsil and qglﬂa _1125%“1%18 Oérs mgppp iopgliysepstituted”

C1_4al kyl NHSQR ﬁélﬂrl(iﬁi; HY ADSA4a. 15 sai d Cl_4al kyl and the Cl1-4al kyl
portions of saf1 groups %géncg o& i'onal |y substitut ed wi th heH%L) and 1-3
of e SIQHRI b

hal o groups, and R is Bdf&le MeFERYE YL eteyparyl r?é‘flé‘f"ﬂaﬁayf P§l, said

group bei ng omjumbyaibsiittsedosith fl vt grdups setected4ram belos Cs efabkol, €4- 4a1kyﬂ|$((hh+,o,

Cl-dalkyl, CL A2l KXY QIR defined, €14 alkylSO,NH-, HNSO,-, CpyalkyINHSOy-, (C1s

20  alkyl),NSO,-, CN, OH, OC]_4alkyl, and, said C1-4alkyl and the C1-4alkyl portions

of said groups being optionally substituted with 1-5 halo and 1 group selected from
OH and OCj-3alkyl.

As used herein the following definitions are applicable.
“Ac” is acetyl, which is CH3C(O)-.

25 "Alkyl", as well as other groups having the prefix "alk", such as alkoxy

and alkanoyl, means carbon chains which may be linear or branched, and
combinations thereof, unless the carbon chain is defined otherwise. Examples of
alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, sec- and tert-butyl, pentyl,
hexyl, heptyl, octyl, nonyl, and the like. Where the specified number of carbon atoms
30  permits, e.g., from C3-Cjo, the term alkyl also includes cycloalkyl groups, and

combinations of linear or branched alkyl chains combined with cycloalkyl structures.
When no number of carbon atoms is specified, Ci.¢ is intended.

"Alkenyl" means carbon chains which contain at least one carbon-

carbon double bond, and which may be linear or branched or combinations thereof,



wWith x as previously defined, Cl1_4 al kyl SO2NH, H2NSO2-, C _4alkyl1NHSO2-,
(C1_4 20 al kyl)2NS02-, CN, OH, OC1l-4al kyl , and, said Cl 4al kyl and the

Cl- 4al | cywopanod2ons of said groups being optionally substcratsesiiispg h 1-5
hal o and 1 group selected from OH and OCl-3al kyl. As used herein the
followi ng definitions are applicable. "Ac" is acetyl, which is CH3C(O)-.
25 "Alkyl", as well as other groups having the prefix "alk", such as al koxy
and al kanoyl, neans carbon chains which nmay be |inear or branched, and
conbi nati ons thereof, unless the carbon chain is defined otherw se

Exanpl es of umlesk e eraipehainis datiecdetheryiise. dinagnplest aienyl inglyde vyl alldut yi |
sec- and tersohbbod g él peBRhYI, hexeﬁ?lxMépte ,plt—ﬁo§ @ﬂt?/l)uteﬁﬁnylmetl@fﬂQ bikten %' ke.

inere e PRl B WRREpSTpS S LSRR D, RO L3 8 ARG 10

the term al k3pd i near

or branched @k Ifeﬂn dtkaiyhslsé ﬁmnldaedym:ﬂke@ygﬂoapé layiﬂ CSlﬁlbﬂl@thl’(Sﬁﬁ linedhen no
nunber c b

of to S ecifi n: gea
car bon ci’?al n @ﬁﬂ@%ﬁh&isﬁﬁg‘&urﬁseﬁlﬁ rhwué%?ebo Carcgrr1 %tomsﬁ‘élé% Mcleﬁltm%jG ﬂand
whi ch may beintendedr or branched or conbi nations thereof, -7 WD 03/104207
PCT/ US03/ 17898  unl ess,,AlPﬁfﬁaﬁE% &P@dn"bhla@ %ﬂé}f‘&qlt@fl@ eg\gt%g kgl es of

al kenyl include vi nijlalb I Sopropeny ent en exeny hept enyl ,
0

1- propenyl , bt taipia bongd, ard which may bedingis or bé?fﬁ?h?% ar WW‘@““‘M’@ theregie
specific nun@m Es SRR HeRide B, bfopafyll 3-mEh9I HontGhf, 2- hé]‘bl?nﬁ%hm

al kenyl Iudes cycl oal kenyl" groups, and conbi nati ons of near
branched1 h&}‘/‘lg?l c structures. When no nunber of carbon atons is
speci fi ed, CZ 6 is intehdadliyl” Atk mny tirbome alsnctnbas bifhadtimaalwhichtascont ai n

at | east one C(ﬁ%bc(@ HAS b(tgﬁ-e&)@' Phdt th@ﬂﬂe Aﬂ&n%&?%koﬁ@m@ﬁnédr%?ﬁfan@ﬁed

branched or I nat 1"'ons r'eof . | es of al i ncl ude et hynyl ,
propar gyl , 3umessiofhervissdndigated. Fozcmmrysnm allgyl grous atrm@omﬂaectlonnl kanedi yl "

refers to carbon chai neaf Rheod %s@dlfléi@ﬁltﬂafw@i!o’ mﬁ&nor%omch&mz
-(CH2)3-, and the like. ane groups are linear or branched, unless

ot her wi 5195 i nﬂla&ta‘fk@éthlpé}ghééﬁﬂéﬂ’%% al kyl groups are nmonofunctional .
"Al kyl ene” as used her m:ybwaeﬁﬁfﬁ a bkt GARIMONarAl 10MAR A serkhedcebaiyolid Hiag 15

's attached l%atlvrlr?gug spec1f{je(c)i num%er 01rl carbon atoms. Examples of cycloalkyl include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and the like. A
cycloalkyl group generally is monocyclic unless stated otherwise. Cycloalkyl groups

20  are saturated unless otherwise defined.

"Aryl" means a mono- or polycyclic aromatic ring system containing
carbon ring atoms. The preferred aryls are monocyclic or bicyclic 6-10 membered
aromatic ring systems. Phenyl and naphthyl are preferred aryls. The most preferred
aryl is phenyl.

25 “Heterocycle” and "hetercyclyl" refer to saturated or unsaturated non-
aromatic rings or ring systems containing at least one heteroatom selected from O, S
and N, further including the oxidized forms of sulfur, SO and SO,. Examples of
heterocycles include tetrahydrofuran (THF), dihydrofuran, 1,4-dioxane, morpholine,
1,4-dithiane, piperazine, piperidine, 1,3-dioxolane, imidazolidine, imidazoline,

30  pyrroline, pyrrolidine, tetrahydropyran, dihydropyran, oxathiolane, dithiolane, 1,3-
dioxane, 1,3-dithiane, oxathiane, thiomorpholine and the like.

"Heteroaryl" means an aromatic or partially aromatic heterocycle that
contains at least one ring heteroatom selected from O, S and N, (including SO).
Heteroaryls thus include heteroaryls fused to other kinds of rings, such as aryls,

35 cycloalkyls and heterocycles that are not aromatic. Examples of heteroaryl groups
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"Cycloal kyl" is a subset of alkyl and neans a saturated carbocyclic ring
havi ng a specified nunber of carbon atons. Exanples of cycloal kyl include
cycl opr opyb,03a9£2bpbut yl , cycl opentyl, cycl ohexyl, cycl ohepCylusoanmsos he

i ke. A cycloal kyl group generally is nmonocyclic unless stated otherw se.
Cycl oal kyl groups 20 are saturated unless otherw se defined. "Aryl" neans
a nono- or polycyclic aromatic ring systemcontaining carbon ring atons.
The preferred aryls are nonocyclic or bicyclic 6- 10 nenbered aromatic ring
systens. Phenyl and naphthyl are preferred aryls nost preferred aryl
i's phenyl. 28cludgmeriolcierazalyl isqidaeqidlyBYprolyk er/eiiyl{ %aé%lt‘/h paRdiazobyl,

unsat urat ed HQQiaz lé/?rfﬁitaké] 1, irﬂ%z&f/l Eﬁd%GIyi;MétE%EllCiﬂﬂH&lnﬁtlﬁ , Bfiedlygast one
het er oat om sel ect e rom 6

rt he n di zed forns
of sul fur, SO YS@ZIWQ%}%eEC@PXW&IebW9 Faégg'rllg’ ffglela 1@%& Lydr of uran
(THF), ddi hyddlﬁifdtb&hzoﬂureﬂnyltl ind6ingl, plyﬁdaﬂmﬁ; mdazolyﬂ #omidblyl,ane, pi perazi ne,
pi peri di

i m.d
pyrrol i d| ne &P%qrf)féwabjane é’lﬁg,gh&fanrzrl?f@rubnﬁylrz %1 i@g&(@? ﬁ% Bﬁthaﬁ%a?l{ﬁﬁﬁ%’idqﬁyl’l 3-
di oxane, 1, BHathtHyndne'l calsbazﬁ'yhhe)ZOdmxo]ryﬂquamﬂmaheylaplmrtyhecutaz?aefl "Het eroaryl "

means an ar O@B’ﬁénﬁ%l%ﬁra rﬁén@ Jh%ﬁa% n?gﬁéﬂéﬁfd?ﬁ'ﬁﬁ r&?X&hf%n&lr@ﬁclucﬁﬁé‘S-%‘xﬂﬁ) at | east

one ring heteroat sel ecte . Hetéeroaryls
thus i ncl udequieelsk sdojylsiseqieelyh dibsnrrtprarylnpaptayrigyl ﬁ‘@f&theéﬁféhlgalé aryls, 35

cycl oal kyl s gk raaylei I §n d3Qnd M@kt s cExainit geEor 3- fretienear y!
groups -8 WO 08?}@1 7 . S%% f$898g% [ nclrﬁgg pyrrol yl gef|$osoxazol yl,
i

2
i sot hi az{ yls are 4 d¥¥#S- oxazol yl, oxadi azolyl, thiadiazol yI
thiazolyl, im dazol yl, "Iﬂalb'azn:d YHalogeat' tefzioloyluorihel ohllqrirtey bramiimydmd ibtiinenyl
pyrim dyl | .S0xa e I [ azol yl,
Y v o vl . bens P iR Alifline €1 énera?gp%xx%ema ﬁﬁ%hg 78b prefge&rg di
di hydrobenzob%?&eﬂi‘?lare suhétéﬂlreﬁquwm lﬁ’lltioﬁélﬂ(%y Epup (&8 é azi nyI

qui nazolinyl, napht hyThgte%"' &ﬁ{a@é\ﬁféhb’éom&ﬁﬁﬁﬂd'eﬁé%%pﬁksesq m&allnyl
purinyl, furazan I Yo}

enzyl f urany benzi m daz : enzof
benzot hi Enyl cqmm%rhﬁgceveowg@é)ems)q@dmawer r%‘a%lﬁ)w any, EREHe g@ s,
di benzof ur anyirectl@p intifecdy, frai thetddentindti@n, cﬁﬁﬁple)tmioﬁl’oﬁ@ggrhg'dtloﬁm aﬂﬁtved oar yI
Groups. 119520 0 A0 SISk SR AL BB T TR bl 0o
brom ne and ioeh efithe ingredients. Accordmgly, the pharmaceutical composmons of the present
invention include those made by admixing a compound or compounds of the present

20 invention and a pharmaceutically acceptable carrier.

Compounds of Formula I may contain one or more asymmetric centers
and can thus occur as racemates and racemic mixtures, single enantiomers,
diastereomeric mixtures and individual diastereomers. All such isomeric forms are
included.

25 Some of the compounds described herein contain olefinic double
bonds. Both E and Z geometric isomers are included in pure form as well as in
admixture.

Some of the compounds described herein may exist as tautomers,
which have different points of attachment of hydrogen accompanied by one or more

30 double bond shifts. For example, a ketone and its enol form are keto-enol tautomers.
The individual tautomers as well as mixtures thereof are included.

If desired, racemic mixtures of compounds of Formula I may be
separated so that individual enantiomers are isolated. The separation can be carried
out by methods well known in the art, such as the coupling of a racemic mixture of

35  compounds of Formula I to an enantiomerically pure compound to form a
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Chlorine and fluorine are generally preferred. Fluorine is nost preferred
when the hal ogens are substituted on an al kyl or al koxy group (e.g. CF30
and CF3CHRQO)03/1T42@7 t er m " phar maceuti cal conposition” enconpasase3/&sps oduct

15 conprising the active ingredient(s) and a carrier, as well as any
product which results, directly or indirectly, fromthe conbi nation,

conpl exati on or aggregation of any two or nore of the ingredients, or from
a dissociation or another type of reaction of one or nore of the

i ngredi ents. Accordingly, the pharnmaceutical conpgsitions of the present

i nvent i on i rlipsiereompids Bl HSe WhichdS HierispRAr e SHp Sy b dLSHERAMAIEPYT t he

present 20 dgant ieihodd)duéh RRIRBESA W sealization & ERloaltagraiy! o codgligounds
of Formula | may Qon%%% e%r)le or r’r?rsglfas rmetrlc,centei t hus occur

! s _and.ca
as racenat estCATHPISE TPRaiioaof salissing A apti R @lly PBfea%icg?re ric
m xt ur es andThgdlhstérdurtic dieasitaes amptisen b donsertdl th sobeearitiallf pnres ar e

i ncl uded.. 25 So of ,the co un descri i [ Lni c: doubl e
bonds. Bot h @ﬂgﬁ%ﬂﬂg&h Vg %%dﬁegrcﬁgégsg?ﬁ%ﬁﬁ%ﬁ%ﬁgﬁg@?gﬁ%&g@ﬁ%| | as
in adm xture. Sone of Thdmcemivpoixtius ofl hecoinipeun ofim cax pisp bas

t aut omrer s, J i j : ﬁg@ﬁ ;
acconpani ed h%%gh%ﬁé@t%glﬁiﬂlﬁ%gﬁgoﬁﬁh? %gﬁgdiﬁél?zﬁ S. F%)ar1 &fggg}yrf%* gr%%gs’ket one
and its enol whighmethedsiess welk kBown #uthe®r s. The indi vi dual tautoners as wel |

as mxtures thereof ar gikmalivdednatto®s bf esmpdimee bf e FeudrblRsmafa Inaapounds
of Formula | separ at.ed. so ttgat i ndi vi d%g enant '.orrerf are isolated.

b |
The sepattati ‘E‘ﬁqg%%ﬂﬁg‘ﬂ)gyé ORI VG YIRS IR gt : Y PUIR GRS MAFHE'SFt | such

as the couplieagenmd. a racem c m xture of 35 conpounds of Fornmula | to an

enant  orer i cal Ty pure_goumoung.d g FREMA 0 003104207, BETI IS0 47898
di ast ereoneric mxture, HCR T s_ff en separated i nto I ndivi dua
di ast er eonrer eonyyoundtod fiotanuda hwhérethsA agd Brere saken sagethenand epyesediCei zat i on or

chromat ogr aphyican {6 SRy %At %95-6 Aol ideSis 96rhRA Wilteht ChbBh i &f whight S

usi ng an enantionerica pure acid_or base. _The d})&ﬁeer{) ric derivatives
may t henlbe tekeeratieghadssaid e gRtiprallyFopigung 1 dauble Pls 'g&e@F‘@é‘?}P%g t he
added chir al sdi@séd6mi0 Badd e, Hidsbenanbaed fing beRg vpionallyRebstiacedrivithm xt ur e
of the conmpoynd f Formul.a.l can also b eparated di.rectly..
chr omat ogr apﬁﬂ-ﬁaﬁ]ﬁgﬁ%a§o’ﬁlﬁl?"fﬁ¥%y &h PFOQP'I%Q‘?‘iP?% ¢ gelﬁﬁ L bidHaty

substituted with 1-4 groups selected from halo, Cy.salkyl, haloCy.4alkyl, Cisacyl, Ci.

sacyloxy, Cy.3alkoxy, Cy.6alkylOC(O)-, Cy.4alkenyl, C;4alkynyl, Ci.salkoxyCi.salkyl,

20  CysalkoxyCjsalkoxy, phenyl, CN, OH, D, NH,, NHR" and N(R"), wherein R*
represents Cy_salkyl, OCysalkyl, Cs.10arCi.¢alkylene or phenyl optionally substituted
with 1-3 halo groups. Within this aspect of the invention, all other variables are as

defined with respect to formula L

Another aspect of the invention that is of more particular interest is a
25  compound as described above wherein A and B are taken together and represent a Ca.4
membered alkanediyl group such that a 3 to 5 membered ring is formed with the
carbon atom to which they are attached, optionally substituted with 1-2 groups
selected from halo, Cy.4alkyl, haloC;_4alkyl, C;salkoxy, CisalkoxyCisalkyl, Cy.
salkoxyCy_szalkoxy and phenyl. Within this aspect of the invention, all other variables

30 are as defined with respect to formula I.

Even more particularly, an aspect of the invention that is of interest
relates to a compound as described above wherein A and B are taken together and
represent a Cy 4 alkanediyl group such that a 3-5 membered ring is formed with the

carbon atom to which they are attached, said ring being unsubstituted or substituted
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whi ch nethods are well known in the art. Alternatively, enantioners of
conpounds of the general Formula | may 10 be obtained by stereosel ective
synt hesi swogBngroptical ly pure starting materials or rea@€Emtusn3/O8e8 aspect
of the invention that is of particular interest relates to a conmpound of
formula | wherein A and B are taken together and represent C2_ 5al kanedi yl
such that a 3-6 nenbered ring is fornmed with the carbon atomto which 15
they are attached, said ring optionally containing 1 doubl e bond or 1-2
heteroatons selected from0, S and N, said 3-6 nenbered ring being

optional |y swlsdihaleearaups.nWithin g aspee b thegruentioprall eherdy 8 ahableg pre o

propyl enedi Caé‘fme@.(;\[ﬂtht}@gﬁégttf)l.ff)ﬁmﬁloptl onally substituted wth 1-4 groups
sel ected from hal o, Cl1 4al kyl, hal oCl 4al kyl, Cl 3acyl, Cl_ 3acyl oxy,

Cl_3al koxy, Cl1_6al kyl @(@more@rtﬁﬁlldﬁ@tlyﬂ asp@é’t dfalh&mmyﬂtmn(ﬁiaﬁabkmmtéél 3al kyl ,

20 C1_3al kox al kox erein Ra
represents C)ég%ei?{%?lcon@'i&g %ﬁ?nbcg@b%%‘fvgﬁreglaﬁ‘? Ng%k) rg% ang?lgor\é?l onal | y
substi t utsed groips WitBintthlsaspeoo apthe iWentiom, allitberampelles ot as definadweith i on, al |

ot her vari abljeglgec Oefo ula§efined with respect to formula I. Another aspect
of the inventi I's of nore particular interest is a 25 conpound as

descri bed above Vmere'ﬁa%oﬁi%ga@eétr& tB@iﬁ%@nﬁ&Qtﬁ&ﬂl@bf ﬁﬁéiegteﬁécﬁﬁmhd%f C2.4
menber ed al kanedi yI a}ﬁ such that g 3 s formed with
the carbon BreHalds FIBF'th‘H]éeyfelért%{Oﬁ tgé%%dep%i?ﬂlf g‘;?é‘gl %i‘? 1GtREEOH; 1 h

é1239|r EUDSClt%@gﬁﬁip%niéé @ bl O, lﬁlo‘@ﬂ balkyl ﬁa&a‘ldl@kﬁlhﬁﬂl(wmar}@lsaﬁﬂ(jkoxy,

al ko an en spect
of the i en]t"f'l éﬁqaryéfaﬂ%a’e\ﬁilfﬁﬁﬂﬁ 58 8’(%11%&8%? ¥tn°n3}{v%s%ﬁ}uetgdp§g 'Ito 0
formula I. %mamm{ €1 daboll,pheyyl oanaptsd@roups, saibphanykand rephthiyhibeing of
rerest rebfidtng G fRIPOHR 4. A eRclt Qagct@th}Xﬁl B! G foepd diar e

taken togeth represent group suc

nenber ed ri ngFi and I@hemé]d whictein %%Ph%%{} isowtigndhi StUBSW'iCéHVIﬂh]e? h&]roe%fa‘ﬂl%sac hed,

sai d ring bepagidAsdRSELIH RN 0EntAPSN bihef SFiabled Ard/Me RBhdDHAA fespect to
PCT/ US03/ 178 8 with 1-2 halo groups. Wthin this aspect of the |nvent| on,

all ot hek? vatormglads are as defl ned with respect to formula |I. Even nore
par LUl 2 250eChy St ARl SRR LR e LB Bl BT © @
a compound of formula I wherein one R! group represents H and two R'groups are
selected from the group consisting of: OH, halo, Cy_jpalkyl and Cy.salkoxy, said C.
10alkyl and the alkyl portion of C;_galkoxy being optionally substituted with 1-3 halo
20  groups. Within this aspect of the invention, all other variables are as defined with
respect to formula L

Even more particularly, an aspect of the invention that is of interest
relates to a compound of formula I wherein two R! groups represent halo or methyl.
Within this aspect of the invention, all other variables are as defined with respect to

25 formulal

In another aspect of the invention, a compound of formula I is
disclosed wherein R? is taken separately from R? and is selected from the group
consisting of: (a) Cj.1salkyl optionally substituted with 1-6 halo groups and 1-3
substituents selected from OH, OC1-3alkyl, and phenyl, said phenyl being optionally

30  substituted with 1-4 groups independently selected from halo, OCHjs, OCF3, CH; and
CFs, and said C1-3alkyl portion of OC1-3alkyl being optionally substituted with 1-3

halo groups; (b) phenyl or pyridyl optionally substituted with 1-3 halo, OH or R?
groups; (c) Cp.10 alkenyl, optionally substituted with 1-3 substituents independently
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5 groups. Wthin this aspect of the invention, all other variables are as
defined with respect to fornmula |I. In another aspect of the invention that
i s of intwpestig4287 conpound of forrmula | is disclosed whePerruSoauwshe gr oups
represent H and one Re is selected from the group consisting of: OH halo,
Cl | oal kyl, d _6al koxy and CG |loaryl, said G _ 10 |loal kyl, C6_loaryl and
the al kyl portion of Cl_6al koxy belng optional |y substltuted wth 1-3
hal o, OH, OC1_3al kyl, phenyl or naphthyl groups, said phenyl and napht hyl
being optionally substituted with 1-3 substituents sel ected from hal o,

OCH3, OCF3, seigted froms baled OphandyPC 1 aakkwb isaldSGli-galbHaroption &f Qpt3akkal bging
sgﬁstl tut ed Shtfokally %b@ﬁﬂu&&ﬁ%@% halcy\éltdilp@ an G{ﬁﬁggt(epfclﬁfcﬁ)g@yga&ypn al |
ot her variab es e Q ormul a

particul arl gﬂf?g Sﬁ-{'&o r&ﬁ@%@ﬁﬁ@fﬁ“ﬁh\é@ J2g 8¢ |nt erest relates to a
conmpound of for mul a I wherein one Rl group represgliraj H and t groups

are selected from t heRgreatrsentd hepakylngCosalkh Lo nally s2lExlens g nd
Cl_6al koxy, &RicdalGlsubsti@@ddayith &%dl@groﬁbKYWIM thmns @cft o@iheﬁﬁ{f&moyi, fei ng

optlonally su stltu ed wth 1 hi s aspect of the
i nvention, Clotaa e?/ﬁﬁﬁaﬁlﬁ’lngsnag?@ ﬁ’se(g‘@%l Be%t% ect to fornula I.
Even more pa”' cul ar| yw%$8%9®%¥ naEEe%t bf‘r}ﬁ%”ﬁ\%@ﬂoﬁ Ila&lsaésefifwﬂefbﬁr?kﬁﬁ‘ o of

relates to a conpound © S Trepresen
met hyl . W ttaken &emam@:sﬁemRmfndtlhélmall@hoptmnallasmbs@t withr}-abilossravps as

defined wt haﬂdeﬁB@%stﬁ&nts?&lJcﬁﬂdﬂﬂrﬁdH cb(nl_gmmymla phepciaidphdnyebdingent i on,
a conmpound of fornula is disclosed wherein R2 is taken separately from

R3 and i ¥ seprtionally W‘%SHUE%W@]P édbgfoﬁb?ﬂslfi‘éﬁqnﬁﬂﬁb’fsel%w from balg) RGHsopt i onal Iy
subst it ut ed OCFy AHSandalle, gudithp llkyhgortios of Oihsyalkyldaing cs)abedtyesxhbﬂtlmwda-l

OCl1- 3al kyl, sa he bei n tionall subs tut ed with
1-4 groups iWﬁgﬂg’hhﬁagﬁlgf‘i}l@e%@Plégﬁ?? A gnﬁfﬂ&? @3&8‘ eﬁc?re T3, and
sai d Cl- 3al kytfigipaltyt defimedfwihGssat toyibrineahg optional |y substituted with 1-3

hal o groups; (b) phenyl or pyridyl optionally substituted with 1-3 halo, OH
or Ra gr oups (c) C2-Egemimkeaparticuwbity, enaspept efithe iriventienthaj is lof pargicular

bsti /
e ORI g AU ST a1

opt i onal |y SEBEEPIBmEyYoE FyClopsopd| OVidrin s asnes ol chpttophiior 4 other
CH2CO2CL- 6al kytiables are as originally defined with respect to formula L
In a different aspect of the invention, a compound that is of interest is
defined in accordance with formula I wherein R? is taken separately from R*and is

20  selected from the group consisting of: Cj.isalkyl, Co-jpalkenyl, SCy.salkyl, Cs.10aryl,
heterocyclyl and heteroaryl, said alkyl, alkenyl, aryl, heterocyclyl, heteroaryl and the
alkyl portion of SC;alkyl being optionally substituted with (a) R; (b) 1-6 halo
groups and (c) 1-3 groups selected from OH, NH;, NHC;_4alkyl, N(Cy.4alkyl),, Cy.
aalkyl, OC1-4alkyl, CN, C;.4alkylS(O)4- wherein x is 0, 1 or 2, Cy.4alkylSO,NH-,

25  HoNSO;-, Ci4alkylINHSO,- and (C;.4alkyl),NSO,-, said Cj.4alkyl and the C1-4alkyl
portions of said groups being optionally substituted with phenyl and 1-3 halo groups,
and R is selected from heterocyclyl, heteroaryl and aryl, said group being optionally
substituted with 1-4 groups selected from halo, C1-4alkyl, Ci.4alkylS(O),-, with X as
previously defined, Cy.4 alkylSO,NH-, HoONSO»-, C1.4alkyINHSO,-, (Cy.4 alkyl)sNSO»-

30 ,CN,OH, OC1-4alkyl, and, said C1-4alkyl and the C1_4alkyl portions of said groups
being optionally substituted with 1-5 halo and 1 group selected from OH and OC1-
3alkyl. Within this aspect of the invention, all other variables are as originally defined

with respect to formula I.
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(f) CH2ZC(O NHRa and (g) NH2, NHRa and N(Ra)2 , and Ra represents Cl_3al kyl,
OC1_3al kyl, C6_10arCl_6al kyl ene or phenyl 5 optionally substituted with 1-3
hal o gr owwe.03Mé£2h7 n t hi s aspect of the invention, all otirer/vsas/1mbs es are
as originally defined with respect to formula |I. Mre particularly, an
aspect of the invention is disclosed wherein R2 is taken separately from
R3 and is Cl_14al kyl optionally substituted with 1-6 halo groups and 1-3
substituents selected from OH, 001 3al kyl and phenyl, said phenyl being 10
optionally substituted with 1- roups i ndependently sel ected from hal o,
OCH3, OCF3, CH3 and cﬁﬂsre@aﬁ@cqlﬁ , 8ICRIPPOVR i obntesestisdefiaad iBei ng

optional |y sibstihddetveith foMnuth IwiRerbialFo 9t SepatitdIifiont R @ncﬁls @ﬁ@&te@froﬁhe
i nventi on, r.espect to

th I | | f
forml a1 heESB e e L o s uSb e t@f;‘qcy&mﬂaeq% SRS o
particul ar bking spteneldy substiatabwitio (2 Ep(rhsb)ciuﬁlﬂalofgrcblq:smnﬂzﬁc)ll -Mgeropsn R2 1S
t aken se?ar %Ef%'céédfffo%"dfﬁ Na%d Nﬁﬁl%ﬁc%'ﬂ@l g@kﬁ)@ cQ. 4alg3y1cd)@@rﬁmfl] C%V(t;pl nthis

aspect of the invention, vari abl es are as ori gi nall ef I ned
with respectatplSOmuherdin xin0al di 3,iGrelylSQapEEt HINS@neCi-ralled )22
conmpound t haic, i, gx@f,NIO.r @it C| alkylehd hed j_falREGRIEEROE siitl tghodpe beiia |
wherein R3 is taken separately fromR2 and is 20 _selected fron}the group
consi sting ofptiomally subskifed wish phraykaml]-3 halergraupskWithinghisggpeef 0

het er ocycl ylind@ioReAILb®BF Viriabkediack & dfitinaligldefinyd withragpecthe fainey ! yl
heteroaryl and the alkyl portion of SCl1_6al kyl being optionally
substitufoed wth (a) REvdhoie-fartialaly, gcompsurrittiat(is pf indGegriodgmed @ ect ed

i OH, NH2, NHCI1 4al CN,
1 aal Kyt S oo P Yoo et Bing b el SpnrfBy S g Rlekicdiitin,
C1_4al kyl NHSgR2up eorsisticg mwwymm;onagas@smmgw@ megind or Hleengl- piwmklyl
portions of ép’%io?l aﬂﬁﬁtu‘?eﬁ!ect egabl eﬁanm%me %E?c?odf‘ﬂ/lts@le%ﬁ%dm and 1-3

hal o groups, from het eérocycly ete oar aryl,
sai d group b‘?ﬁnﬁ ﬁqlﬂnmdpib’l bepprfvrapyh cpd qubeaﬂ&kl@msé sad] 'i?fc@ﬂylf rom
hal o, Clr#Aal k¥lips Kelnglaptionadi Qbstituted WhhXaRR; (B &0 Iils byouge b @9d,3 @b ugk

| Ky 1S02NH- H 1 S
ECiJ01y4aI Kyl ,Seg% %%%qléﬁéﬁﬁﬁliﬁ%g %%’]tl\ﬁgcéfﬁ%@f %1421}% H@?: Zgangltl sai ?groups
bei ng opti on@lkny(S).)psx/lnetrmhadsm 1 br 2,-Gy_akiytS uNdH-] HeNSO0p-, Q&thzﬂkalbl&]{&()zam OH and
CCl- 3al kyl . Bﬁ&woﬂﬂ)é @M@?aaneﬁ ahﬁ'ﬁle' @ygﬂkywbm@flsl of%hﬂ&%/ les are

as orlglnally resE formula 1. - 420
PCT/ US03/ 178@@8ionally substltuted with phenyl and 1-3 halo groups and R is selected from

20  heterocyclyl, heteroaryl and aryl, said group being optionally substituted with 1-4
groups selected from halo, C1-galkyl, OH, OCj_4alkyl, and, said C1-4alkyl and the

C1-4alkyl portions of said groups being optionally substituted with 1-5 halo groups
and 1 group selected from OH and OC1-3alkyl. Within this aspect of the invention,

all other variables are as originally defined with respect to formula L

25 In a different aspect of the invention that is of interest, a compound of
formula I is described wherein R? and R® are taken together and represent: (a) a Csg
alkanediyl forming a fused 5-10 membered non-aromatic ring optionally interrupted
with 1 double bond, and optionally interrupted by 1 heteroatom selected from O, S
and N; or (b) a fused 6-10 membered aromatic monocyclic or bicyclic group,

30 said alkanediyl and aromatic monocyclic or bicyclic group being
optionally substituted with 1-3 halo atoms, and 1-2 of OH, Cy.3alkyl, OC, jalkyl,

haloC 1.3alkyl, haloC;_salkoxy and phenyl, said phenyl being optionally substituted
with 1-2 groups independently selected from halo, Cyzalkyl, OC1_3alkyl , and said
C1-3alkyl and the Cj_3alkyl portion of OC1-3alkyl being optionally substituted with
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More particularly, a conpound that is of interest is defined in accordance
with formula | wherein R3 is taken separately fromR2 and is selected from
t he groupwomndiedi ng of : Cl_14al kyl, C6_ | oaryl, heterocyclPgiT/tzns17898

het eroaryl, said groups being optionally substituted with (a) R (b) 1-6
hal o groups and (c) 1-3 groups 5 selected from OH NH2, NHCL_4al kyl,

N(Cl_4al kyl )2, Cl1_4al kyl, OCl-4al kyl, CN, Ci1 4al kyl S(O)X wherein x is O,

1 or 2, C_4al kyl S2NH, H2NSCe-, C1 4a1ky1NHSO2- (Cl1l_4al kyl ) 2NS02-, said
Cl_4al kyI and the Cl-4al Kyl portl ons of said groups, bein optionally
substit uted Wﬂlhbpﬁi@wr Wﬁ@nﬁh@ aRACHOGNS HHELYY, @Hu%ﬁtfﬁ?%%i%@é?s of the

i nvention, RlIRRkfivad WallEpearts fasn@i1.gi nal |y defined with respect to
formula I. gEven nore particularly, a conpound that is of interest is
defined in accor dance Mbrelpaftultilyar aspbarcfitie lﬁsentmntthmmoﬁmmmsammys and is

|l ected f th t t ut ed
wth et hy! B rmegnd SERERT TR EeR SR Bl At Bl | e
or OCF3; 5Shetaylbsaiglgrapl tcemtguptfon@]ﬂxy substitoiod witle bidyHalo gnodpd a11id 1-Bgrovgs ur anyl
and di hydr obs%[%féfd%(ﬁ:ﬂ 4 dchm@nsv@)w whSeBHOKIS 1ReNg; pznkylsO@NHy
Ll

rom O NN, Bl NG (Gar Wy R, G Gl QA rid B T

from OH, NHZHZW%I _
4al kyl S(O), , gald@neihe 1481kl p 01’[101118 & saidl gréapskping@inlidn a1 1HANS@Rted with 1-3

port ons of 53 treypoind Fstitmyeen e ot P R Pl islpdToLHs 4

hal o gr oMps, ing&&didg, h1$ othet e@imsfamm &(glﬂi‘eﬁlyefeﬂﬁg’d:{vyth,redped:teoﬂmrmﬂa hnd aryl,
sai d group being opti onally substituted with 1-4 groups selected from

hal o, Cl-4al kyl, OH OGpediat Katling within tbasabpCof thelikydntiantholuds the@e- 4al kyl

portions of r. S | ot oups
and 1 group (Zg‘} gcet%eglﬂ%r W agﬁﬁsl&%?%t‘%{k H&%ﬁgﬁéﬁ%ﬂ}p}{? sd?gspg?:l{ﬂﬁ%]?) f?{ ee

i nvention, piebenditventiomibiabigr dehibiters Qﬁlﬂ?ii]épnhﬁlefh‘é?@fq Hedfollovig espect to
formula |. 28 Jchurd ihfigeent aspect of the invention that is of interest, a
compound of formula | is described wherein R2 and R3 are taken together
and represent: (a) a C3_8 alkanediyl formng a {used 5-10 nenbered
non-aromatic ring optdlonal ly interrupted with doubl e bond, and
optionally interrupted B3 het eNoat omsel ect ed om0, S and N, or (b) a
fused 6-10 nenbered arofms noc or bicy group, 30 said

al kanediyl and aromatic I or bi cyclic ¢ ing optionally

substituted with 1-3 halo at Ons, 1-2 of OH, CI\3alKyl,, OCl 3al kyl,
hal oC 1_3al kyl, hal oCl_3al kg and! phenyl, said phefy IQe}\ngl ]opti onal |y
substituted with 1-2 groups ndep ndently sel ect hal C1_3al kyl,

frgm
OCl1_3al kyl , and said 4
15

Cl
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Cl-3al kyl and the Cl-3al kyl portion of OC1-3al kyl being optionally
substituted with -13 WO 03/104207 PCT/US03/17898 1-3 halo groups. Wthin
thi s aspewO oofio2be i nvention, all other variables are as POTIUS03IHISHS
defined with respect to fornmula I. Mre particularly, an aspect of the
Invention that is of interest relates to a conpound of fornmula | wherein R
Is selected fromheterocyclyl, heteroaryl and 5 aryl, said group being
optionally substituted with 1-4 halo groups and 1-2 groups sel ected from
Cl-4al kyl, C1_4al kylS(O X , wherein x is 0, 1 or 2, ClL 4 %Iép/l SO2NH-,
H2NSOR-, Cl _4al ky1NHSCR- (C1 Llal kyl') 2NS02- . CN, OH and dal kyl, said

Cl- 4al kyl and t@k C1- 4a| kyI ons of sai GI qr oups being optse aIIy
~ eqy T i @
al o her iabI es are

substituted with 1-
OCl1- 3al kyl . Wthin
as originally defined—w Bispect toforrrulal neei 68 falling within
the scope of the inventi i n&l ude those disclosed/ 'R thé exanpl es.
[Ilustrative but nonli g exanpl es of conpounds the present
i nvention that are inhibVtors of 11(3-HSD-1 are thosg of the follow ng
structural formulae: Cl C NN N\ N—N F15C NCFNON NN F F -14 WO
03/ 104207 PCT/ US03/ 17898 Cl NNNN F

F3CO

%@ @KM

and the pharmaceu’ucally acceptable salts and solvates thereof.

In a different aspect of the invention, a pharmaceutical composition is
5  addressed comprising a compound in accordance with formula I or a salt or hydrate
thereof, in combination with a pharmaceutically acceptable carrier.

In another aspect of the invention, a method of treating hyperglycemia,
diabetes or insulin resistance in a mammalian patient in need of such treatment is
addressed, which comprises administering to said patient an effective amount of a

10  compound in accordance with formula I or a salt or solvate thereof.

In another aspect of the invention, a method of treating non-insulin
dependent diabetes mellitus is disclosed in a mammalian patient in need of such
treatment comprising administering to the patient an anti-diabetic effective amount of
a compound in accordance with formula I.

15 In another aspect of the invention, a method of treating obesity in a
mammalian patient in need of such treatment is disclosed comprising administering to
said patient a compound in accordance with formulaIin an amount that is effective to
treat obesity.

In another aspect of the invention, a method of treating Syndrome X in

20  amammalian patient in need of such treatment is disclosed, comprising administering
to said patient a compound in accordance with formula Iin an amount that is effective
to treat Syndrome X.
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Cl GO NN NNF3COand ~ NN F and the pharmaceutically acceptable salts
and solvates thereof. In a different aspect of the invention, a

phar macewpa®alioLonposition is 5 addressed conprising a c@cpalsns1ises
accordance with formula | or a salt or hydrate thereof, in conbination
wi th a pharmaceutically acceptable carrier. In another aspect of the

I nvention, a nethod of treating hyperglycem a, diabetes or insulin
resistance in a manmalian patient in need of such treatnent is addressed,
whi ch conprises adm nistering to said patient an effective anmount of a 10
conpound i n accor dancelhviineter ipaeH ol the igventiogap megrodf|tieating # Hpidghordgry

anot her aspeglecRt ffdif thd Ve Esting oTay1Rfdedhial Kiypatlipidentign- i nsul i n

dependent di abetes mechei t.u%é{i S ﬁi scl Ofe iln alﬂlgfm?:hﬁk tient in.need of
such  treat TOREMEBNETISTHE hyprrehelsterrlonga g WL pat' ARG | ¢

ef fective anmuisht iafneedotarrhaentthennisatisbosdd,moenpaisiny ddorinigteaing to $bd patiemhot her
aspect of. the inventi.on, a.neth ti | ' |.an
pati ent i5n nae%odn%(}ung de ﬁcctog%ag %Vﬁtﬂ f?émglfigc %Igga&gﬁr%rﬁpawss‘%fﬁeﬁa\é%{@%%% a{eﬂ?lli ng to
sai d pati entlimddooplsund i n accordance with formula | in an anmount that is

effective to treat ObgSijher Esg)e@trlﬁttﬁk?fnvéﬁ%?ﬁ n¥ihdd 6 M B hithBdscldrosRt hod
of treating Syndrone In 20 manmal | an patient in need of such treatnent

i s di scl osed] aoB#prIalahgatiEahinicst of Fig repbneiydiselpsedneoBPRYMpound i n
accordance Wdniinfs ltg séid'gﬂtiéﬁﬂ a@BRPBEnd thodccorBavdel e forRuld lantah @aloufsy ndr one
X. -15 03/.104207 PCT/ US03/17898 | n anot her aspect of the invention, a

met hod t rdfCHMG fuTeat BIGr NP St er sel ected from the group conisting of
dysl i pi dem a, hyperl i pIndewiter aspeytipefithe ingbyticer, i denthal offiygating hobmltiar ol em a,

i scl osea, oy MR ol ERRIAAR opf T iRkl el F%) v R SsC oRAMTEN! 1<
accor dance wi3) Hnswinmesistance, {4 hebesiiyut® limadisprless, 16 dyyepidemiar d} sai d
th E'efogglsg[ glglfpserﬂﬂ?dé}ﬁ% 1% hygsRE8ceAlierhiae(9) RYSREANEsterdleiih, h 0£0)QbwHISB! | Ng

15 levels, (11) high LDL levels, (12) atherosclerosis and its sequelae, (13) vascular
restenosis, (14) pancreatitis, (15) abdominal obesity, (16) neurodegenerative disease,
(17) retinopathy, (18) nephropathy, (19) neuropathy, (20) Syndrome X, and other
conditions and disorders where insulin resistance is a component, in a mammalian
patient in need of such treatment is disclosed, comprising administering to the patient

20  acompound in accordance with formula I in an amount that is effective to treat said
condition.

In another aspect of the invention, a method of treating a condition
selected from the group consisting of (1) hyperglycemia, (2) low glucose tolerance,
(3) insulin resistance, (4) obesity, (5) lipid disorders, (6) dyslipidemia, (7)

25  hyperlipidemia, (8) hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL
levels, (11) high LDL levels, (12) atherosclerosis and its sequelae, (13) vascular
restenosis, (14) pancreatitis, (15) abdominal obesity, (16) neurodegenerative disease,
(17) retinopathy, (18) nephropathy, (19) neuropathy, (20) Syndrome X, and other
conditions and disorders where insulin resistance is a component, in a mammalian

30 patient in need of such treatment, comprising administering to the patient an effective
amount of a compound as defined in formula I and a compound selected from the
group consisting of:

(a) DP-IV inhibitors;
(b) insulin sensitizers selected from the group consisting of (i) PPAR

35 agonists and (ii) biguanides;
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in a manmal i an patient in need of such treatnent is disclosed, conprising
adm nistering to said patient a conpound in accordance with formula I in an
anount IWOeBfierdi ve to treat atherosclerosis. In another pagasod/ 118 t he
invention, a method of treating a condition selected fromthe group
consisting of: (1) hyperglycema, (2) |ow glucose tolerance, (3) insulin
resi stance, (4) obesity, (5) lipid disorders, (6) dyslipidema, (7)
hyperli pi dem a, (8) hypertriglyceridema, (9) hyperchol esterol em a, (10)

| ow HDL 15 levels, (11) high LDL levels, (12) atherosclerosis and its
sequel ae, (13) vascul &F) Mpin @xgasWin muatickancreatitis, (15) abdom nal

obesity, (16) neurodeggp ﬁﬂ%ymeea@llaﬁ@@ﬁﬁrmsﬁlﬂéecm dgdga@sat hy, (18)

nephr opat hy, (19) neuro)oa'gély :é} \§ndroma X, and other conditions and
di sorders where insul i ¢&ijeosidatedn 11r'Bﬂfst';orrponent in a manmalian patient
in need of such treat ngngludagonireptos ettaganisrpr i si ng adm nistering to the

patient 20 a conpound pGggc]gcﬁ?%%%n}vT\nlekcsnoﬁ%ﬁIPal {ecéﬁopggo%li?eynt that is

effectivé to treat sai a aspec e’invention, a
met hod of treating a dbh6iR,GoNmimeties rediGIF teeptheagpnéily consi sting of (1)

hyper gl ycem a, (2) | 4
o%gsi '?yy (5) Ii [(Z)IZZI d?go)?géggaff %ﬁpﬁpﬁl@ms ﬁéaPA@'%%ﬁ fe@eﬂt&%‘ %& |de (a) (8)

én a
hypertriglyceridenia, (0)99}101139&9@?1&%‘815@@ @B‘Séﬁﬁeﬁted%@@) thle(%PLHDIPnSlPté%? (11)
high LDL levels, (12) at(b@ﬂ@@C@@A@@d@ta@@dqm&m@ Qﬁy@qa@straﬁtksomyﬁs@tmyar

ottt e G aAes AR I LN 1o RTINS
neur opat hy, (20) Syndr orePARogndualtdzenistsc ofvd)iihhibitersad dholiegemtigysorpsivar e
(nsulln resistance | s a Copanenh. Ho%s?er&eagg@ﬁhﬁ&a?eomﬂﬁﬂo?@%ﬁ Q- of

such treatnment, conprisi gamnls erin I'ent an’e tive
anount of a corrpound as @reddnted in forrrul a | and a conpound sel ected from
the group consisting Ppg@)g a@gmlsgg inhibitors; (b) insulin sensitizers
selected fromthe gr OUP consisting of (i) PPAR 35 agoni sts and (ii)

bi guani dés; -16 WO 03/ im@?CWP@@GBP 57898 (c) insulin and insulin

mmetics; (d) sul fonyl gneasianBiloidierahdpsrtbt hib@er et agogues;  (e)
a-gl ucosidase inhibit O(n% anti-inflammatory agents excluding glucocorticoids; and

(o) protein tyrosine phosphatase-1B (PTP-1B) inhibitors,
said compounds being administered to the patient in an amount that is effective to

20  treat said condition.

In another aspect of the invention, a method of treating a condition
selected from the group consisting of hypercholesterolemia, atherosclerosis, low HDL
levels, high LDL levels, hyperlipidemia, hypertriglyceridemia and dyslipidemia, in a
mammalian patient in need of such treatment is disclosed, comprising administering

25  to the patient a therapeutically effective amount of a compound as defined in formula
I and an HMG-CoA reductase inhibitor.

More particularly, in another aspect of the invention, a method of
treating a condition selected from the group consisting of hypercholesterolemia,
atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia,

30 hypertriglyceridemia and dyslipidemia, in a mammalian patient in need of such
treatment is disclosed, wherein the HMG-CoA reductase inhibitor is a statin.

Even more particularly, in another aspect of the invention, a method of
treating a condition selected from the group consisting of hypercholesterolemia,
atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia,

35  hypertriglyceridemia and dyslipidemia, in a mammalian patient in need of such

-17 -



(f) glucagon receptor antagonists; 5 (g) GP-1, GP-1 mnetics, and G.P-1
receptor agonists; (h) AP, AP mnetics, and AP receptor agonists; (i)
PACAP, PAgoR3fmi4re1 i cs, and PACAP receptor 3 agonists; (j) PchaiSeyimsosl

| owering agents selected fromthe group consisting of (i) HMG CoA
reductase inhibitors, (ii) sequestrants, (iii) nicotinyl 10 alcohol,
nicotinic acid and salts thereof, (iv) PPARa agonists, (v) PPARc/y dual
agoni sts, (vi) inhibitors of cholesterol absorption, (vii) acyl

CoA: chol esterol acyltransferase inhibitors, and (viii) anti- oxi ggnt S;
PPARS agoni $tegtmensis(dijclessei whessinttye EdG St éeduefﬁie lahlbiltpébﬂ a ftingse
transporter gghinRld&ip ddhbisBng bf ﬂd\fakt%ﬁﬂ’%ﬁ%(st@eﬁﬁ@fa&aﬁ%tﬁi Wi Agatin,

gl ucocorticoi ds; and, {m%@p[}&) I} ﬁgOSI ne. hosphat ase- 1B (PTP—lB)

i nhi bi tors, AVt EmiY ‘{? 2% ! Hl"%stt%ti d to the patient in an anount
that is effect| ve to Iﬁ@ncbthaadspsalodtlfethrﬁnonm method fat theating afhestsclefosishe
inventio od of treatin C : up
consi st i ﬁg d?%ﬁ@?@ﬁtﬁ%& Y ﬁlu%h P(g {ﬁ\erosc S?r%o%&é&%feflﬁ Hﬁﬁﬂﬁ gée s, high
LDL | evel s, rbgystask indiibiemiing stiipend furthley cenpriring adraingstating) 4 qholesierad, in a

manmal i an paatbk(g‘g{l ﬁﬂlhﬂﬁ{%g of such treatnent is disclosed, conprising
adm ni stering 14 atient a therapeutical] % effectl ve ago(i#]t of a
Ahe

conpound as defined i rMP@rH?ﬂ‘llC&ﬂarlya shenoher aRrscaiAhe BHGRtHER @ MEIRDI%or . More
par Ejl tCUl arl Xfeah? gﬂﬁ%@&éﬁo@i%ﬁﬁﬁhuﬁfanﬁ)ﬁﬁeﬂt?ﬂﬁégd cg@lrllcfﬁtrémﬁlbﬁltds dfsclolﬁdfd?at ing a
condition sel ecte con sting o rol e

at her osdPer o%begelnlt}b?/\}[[&& Oe@g‘?cg" ﬁﬂﬂf 13 %ﬁ@?%a%z%gﬂﬁ%] %f’rc‘f ArgrP T@B

hypertri gl ydghibitenis@zetmibdys| i pi dem a, in a manmmualian patient in need of

such treatment is di Slﬁlagﬁ’%g{ aS\ﬁh&rO?itlrl% #b&tﬂl}{eﬁ gﬁ%ﬂ'[ ?Q.HI% OQItElopllg Or is a

statin. Even nore particula I'n another as e |n entlon
nmet hod of tdmzi@sedgvlmlt@mmﬁ@n sel ected fromthe group consi sting of

hyper chol est@gf ol effhAounddk Ghes@shisr, | ow HOL levels, high LDL |evels,
hyper i p| denqi5 g ﬁeunert%ﬁ%% ceridem a and, dy S|tlpl dem a, in a mammalian

pati ent 5n r@é da @@mgw@ﬁl se]_egtpd from the group consistifig o
(a) DP-IV inhibitors;

(b) insulin sensitizers selected from the group consisting of (i) PPAR

agonists and (ii) biguanides;
(c) insulin and insulin mimetics;
20 (d) sulfonylureas and other insulin secretagogues;
(e) o-glucosidase inhibitors;
(f) glucagon receptor antagonists;
(g) GLP-1, GLP-1 mimetics, and GLP-1 receptor agonists;
(h) GIP, GIP mimetics, and GIP receptor agonists;
25 (i) PACAP, PACAP mimetics, and PACAP receptor 3 agonists;
(j) cholesterol lowering agents selected from the group consisting of
(i) HMG-CoA reductase inhibitors, (ii) sequestrants, (iii) nicotinyl alcohol, nicotinic
acid or a salt thereof, (iv) PPAR agonists, (v) PPARo/y dual agonists, (vi)
inhibitors of cholesterol absorption, (vii) acyl CoA:cholesterol acyltransferase
30 inhibitors, and (viii) anti-oxidants;
(k) PPARS agonists;
(1) antiobesity compounds;
(m) an ileal bile acid transporter inhibitor;
(n) anti-inflammatory agents other than glucocorticoids; and
35 (o) protein tyrosine phosphatase-1B (PTP-1B) inhibitors;
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WO 03/ 104207 PCT/ US03/ 17898 treatnment is disclosed, wherein the HVG CoA
reductase inhibitor is a statin selected fromthe group consisting of

| ovast at iwp ogiteazast atin, pravastatin, fluvastatin, atorva®Cattisni/17898
itavastatin, ZD 4522 and rivastatin. In another aspect of the invention, a
met hod for treating atherosclerosis 5 in a human patient in need of such
treatnment is disclosed, wherein the HMCo A reductase inhibitor is a
statin and further conprising adm nistering a chol esterol absorption
inhibitor. Mdre particularly, in another aspect of the invention, a nethod
for treating atherosc®rosis in a human patient in need of such treatnent

i s di scl osedg) 1Qpﬁ\g}ﬁ{a@émichn§aéﬂy§iagé Ardegduct ase inhibitor is a statin and
t he chol est er ol absorg,y&o-n i,,n{n bitor. i ezetigrli be., | n_anot her aspect of
the invention, a phar maceGPcBRAEBHPFESALY girepte edf%éc‘ieﬁ@g%g) FBWPQ%ﬁpri ses
(1) a COWpQUﬁQmQIhﬁ?ﬁad:bﬂ@caﬂl@ ateprabllebdses dbac{d®)includiogpourpahis et eghmed bhsesm t he
group consi st of . a). DP-1V inhi ki tors. ' R Lt

Jel ot od T r ot Hegpis s Ren et S0k B eiomt Mo BR bl A, bl

bi guani des; gminohiusy Icaleivam copperufernic, dgmetsi htéiu@m§@ﬁ§i§m, fagnganie e8dis, and

ot her i nsul 'gaﬁ%aasg,@g%g§aa&o§@égc 0 2 PGt MR PIpttfad & incd| ucagon

receptor antagoni sts; ] m netics, and GLP-1 recept.or

agoni sts:  (MPMENEM, GRIPTH.FRagNes s petasypn aad edslipn saliprydlisdn tk?@OE‘EforpACAP,
PACAP mi net i gy edBcinPASHAhdnesRRI@tal 3tragaR, Sidinay hlso 68 &l @8tfemobf hyaleed ng
agent s Sf(iect eqd flro t he group consisting of (1) HMS CoA reductase

i nhi bi tot's, Bo}é@’gff’égstrants, (iii) nicotinyl alcohol, nicotinic acid or
a salt thereof, (iv) PPARceaiyodimhsphampceRBRédylaccehiatile arganicdtasss ifislije

i nhi bitors of | est r Rkl -ugégﬁ[' - I

acyl transfer %asltg angﬁlr%ﬁf ’ g‘li:ctogi?%? agﬁ E&E’ @lﬁy%héashﬁ | - J[cl)t><| arlljltq1 g 94 ﬁ?{}‘)ﬂ{n%&,&&léauy

agoni sts; ( 19)cca_lnmgﬂgl@stiimgﬁd@@ﬁm| pyfdic amines, and basic ion exchange resins, such as
arginine, betaine, caffeine, choline, N,N-dibenzylethylenediamine, diethylamine, 2--

15  diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-
ethyl-morpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine,
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine,
polyamine resins, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine and the like.

20 When the compound of the present invention is basic, salts may be
prepared from pharmaceutically acceptable acids, including inorganic and organic
acids. Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric,
ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic, hydrochloric, isethionic,
lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, pamoic, pantothenic,

25  phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid and the like.
Particularly preferred pharamaceutically acceptable acids include citric, hydrobromic,
hydrochloric, maleic, phosphoric, sulfuric, and tartaric acids. In most cases,
compounds of the present invention are basic because the triazole ring is basic. The
triazole compounds of this invention may also be made and handled as non-

30 pharmaceutically acceptable salts (e.g. trifluoroacetate salts) during synthesis before
they are used in making pharmaceuticals.

It will be understood that, as used herein, references to the compounds
of Formula I are meant to also include the pharmaceutically acceptable salts, and also
salts that are not pharmaceutically acceptable when they are used as precursors to the
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(m an ileal bile acid transporter inhibitor; (n) anti-inflanmatory agents
ot her than glucocorticoids; and 35 (0) protein tyrosi ne phosphat ase-1B
(PTP-1B) wolihifors; -18 WO 03/104207 PCT/ US03/17898 anaC8)S03(17898
pharmaceutically acceptable carrier. The term "pharnaceutically acceptable
salt" refers to salts prepared from pharmaceutically acceptabl e bases or
acids including inorganic or organic bases 5 and inorganic or organic
acids. Salts derived frominorgani c bases i ncI ude al um num ammoni um
cal cium copper, ferric, ferrous, lithium nesi um. mangani ¢ salts,
nmanganous, ;fmeas@mpaﬁmd%@dh@hphazm@e@ﬁ@lx ?Féeﬂ’tﬁ salfs01tip Othea synfhelicef erred are
thfa da][rm)nl qﬁamlglﬁjlt%ﬂgm magnesi um potassium and sodiumsalts. Salts in the
sol i orm nay exist jn nore than ope cr al str ure, al,so be
in the formof hydrat e§°1"f€?3a‘i‘1“t“}{] laaavwk?fﬁ%ﬁyér%? Pg&’ﬁé’PWBHn 5,3 gl
phar rrgceutl qg!ré Mlcﬂﬁl@@ﬂiﬁhbb@es@ﬁtgﬂwgﬂlobasa&lll nclude salts of primary,
secondary and tertiar stitute

: é yl\éﬁ{rhglé tes 8§®F compon (ﬂ o%%é‘ﬁ%ghﬂ‘&l fﬁg{ 419 ¥ 'éﬁﬁéehl&esi ns.

occurring substituted nes i'on exchange
such as ar gictiveend thet @ alsp dcﬁﬁédab}hEQmuﬁ@I qmm@]so within the scope of this

N, N - di benzy. h%gg%l)h o Ocﬁi 1 eﬁg cox[qg(%rmé k %ongeﬂe'ﬁ d 'tﬁérlﬁ'p/éuﬁ%lﬁ%hbé‘ nol

2-di met hyl am anol am ne, et hyl enedi am ne, - m)rphol i ne,
N- et hyl pi perqoanpwnds@,asab@mrﬁ@elr@l 9@6@@&‘#@4@ afpjalent gr Aler th?ﬂh%l“ﬁé’ﬁ?‘he

Ipls gg; Iog?/ L:m dlﬁgg?lsbaé?nédr}g .21r esEﬁ‘rY Igbaeadiwich HBMmBElO¢s dinotMapetheztri@ures
rocai rines
triet hyl&m rfémt%hhﬁ@erh;huaw:h@ arg’fﬁ’r}vﬁ‘r't?)‘&ﬂ % VR 8°m?9%%§gﬁémrgn]@'e%%%% i ke.

20 V\hendt Pe hwmﬁemdrﬁlhsltrlaﬁ@sm mbmvetitih patidns, dcapiodrugs ahd sremay be
prepare ro arqaceuti.ca cC I I ni ¢ and
organi c aci ‘f? po@ﬂé{a tetglsdgvenﬁ cfeg‘g%:h%? a%tl @gégﬁ%tgﬁ*}%g%agkhﬁ enzoi c,

canphor sul f dfmroulai.tric, et hanesul fonic, fumari c, gluconic, glutamc,

hydr obromi ¢, hydrochl thé:corh]liﬁﬁhb ABcbed heédSihizfo sIIRAiOL SahiBRRrt 6f themndel i c,
net hanesul fon| C, nmucic, nitr

toth
succi ni cl5 sul ¥HSP1 enaymeyr Thus, QQH%ﬁ%E‘%?%@%IégH“%G%?ﬁ@ q%QJéng

Particul arl %nﬁﬂﬁtf)?fdr%lmﬂﬁgQlﬁ@féﬂﬂ&th&adchyltﬁ@icﬂm H}bir@)(}&far@iﬂ dehyirogh@ae, tri c,
hydr obr omi c, gdrochl oric, nalei

acids. In mo¥hic é%@épons%ﬁ%ﬁlﬁd%on(’ﬁ’mf%é)% P&?B’Pﬁ o Cr%tésr?{l %ﬁceggd %Osllléélr iogcause

the triazol eassddiged svithasingerouBhdisorders, including NIDDM, obesity, dyslipidemia, insulin
resistance and hypertension. Administration of the compounds decreases the level of

20  cortisol and other 11B-hydroxysteroids in target tissues, thereby reducing the effects of
excessive amounts of cortisol and other 11B-hydroxysteroids. Inhibition of 113-HSDI
can be used to treat and control diseases mediated by abnormally high levels of cortisol
and other 11B-hydroxysteroids, such as NIDDM, obesity, hypertension and
dyslipidemia.

25 The present invention includes the use of an 113-HSD1 inhibitor for
the treatment, control, amelioration, prevention, delaying the onset of or reducing the
risk of developing the diseases and conditions that are described herein, as mediated
by excess or uncontrolled amounts of cortisol and/or other corticosteroids in a
mammalian patient, particularly a human, by the administration of an effective

30  amount of a compound of formula I or a pharmaceutically acceptable salt or solvate
thereof. Inhibition of the 118-HSD1 enzyme limits the conversion of cortisone, which
is normally inert, to cortisol, which can cause or contribute to the symptoms of these
diseases and conditions if present in excessive amounts.

NIDDM and Hypertension
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triazol e conpounds of this invention may al so be made and handl ed as non 30
phar maceutically acceptable salts (e.g. trifluoroacetate salts) during

synt hesi swbaBe407 t hey are used in maki ng pharmaceuti cal sPCIrtuses/1189%be
understood that, as used herein, references to the conpounds of Formula I
are neant to also include the pharnmaceutically acceptable salts, and al so
salts that are not pharnmaceutically acceptable when they are used as
precursors to the -19 WO 03/104207 PCT/US03/17898 free conmpounds or their
pharmaceutically acceptable salts or. in other synthetic._.manip i.ons.

"Sol vates, and in par tihesompoungieoftiigineadonpretsy Ct&ﬁ%‘g@ ‘Bcfﬁbg'&#gpa I
are i ncl udegyk tIESPRESWAtle IHRVAHIbIHOA 0dS 1 PEISD] & uvblubheredw@giortidod
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active met adevels efselionse imhe liyer.i Prtignisyvhorlready Bavye impaue SGrielsTaES cr i bed
herein are sghgglsiestripidiabilitpbsdefeldphes thpe 2 UabetdSih the phssynee. of Ebuermalllye

pr esent |nve}Et|}%n relates to the use of the 11(3-HSD 1 inhibitor for

i nhi bi tilﬁg theh fexels Of §QLisqet i vi ty of 11(3-hydroxysteroid dehydrogenase,

whi ch is responsibl e fHightloeelcainoetisol ontissfiescghdre $wmeinemlaortidogbiecelBRC es s
cortisol is. associ at i QUS 1.84; K [ JdMs obesity,
dysl i pi deni & Pfeﬁgs)“&loﬁtﬁgq?a\gﬁ’E‘t"g‘%@&gﬁdl 1%2?’?2%2%@&%@2%m on of the
conpounds demriéws end cdrEsonsiinlspesifiQ@sseesy i favir offertisePfer 11( 3- hydr oxyst er oi ds

in target tissues, thesgbvnikefidaiond didigefitARtFreefive S46@E DI ¥e1 BPRISDIS- Of
cortisol and other 11(3-hydroxysteroi

| OLT ; ds. Inhibition of 11(3-HS n be
used t o ¥ edfhibiar BEHCFGYE @it §%§°Pr%€iliﬁ§$é We]é?fﬂté?g’ré‘le |S¥3‘Bﬁ°&ﬁ[fw@'%}%@§ of
cortisol angdoidhghistdtider dyhhepapaitRaly efective amoasnt oYl dDONP-K8IBS irthybitor on

hyper t ensi on, and, OSLL AR 7R oSkl SRDALYSRELRRY LGS (he use

Obesity, Metabolic Syndrome, Dyslipidemia
Excessive levels of cortisol have been associated with obesity, perhaps

20  due to increased hepatic gluconeogenesis. Abdominal obesity is closely associated
with glucose intolerance, hyperinsulinemia, hypertriglyceridemia, and other factors of
Syndrome X, such as high blood pressure, elevated VLDL and reduced HDL.
Montague et al., Diabetes, 2000, 49: 883-888. Thus, the administration of an
effective amount of an 11B-HSD1 inhibitor is useful in the treatment or control of

25  obesity. Long-term treatment with an 11B-HSD1 inhibitor is also useful in delaying
or preventing the onset of obesity, especially if the patient uses an 11-HSD1
inhibitor in combination with controlled diet and exercise.

By reducing insulin resistance and maintaining serum glucose at
normal concentrations, compounds of this invention also have utility in the treatment

30 and prevention of conditions that accompany Type II diabetes and insulin resistance,
including the metabolic syndrome ("Syndrome X"), obesity, reactive hypoglycemia
and diabetic dyslipidemia.

Atherosclerosis
As described above, inhibition of 113-HSD1 activity and a reduction

35  in the amount of cortisol are beneficial in treating or controlling hypertension. Since
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the treatnment, control, amelioration, prevention, delaying the onset of or
reducing the risk of devel oping the diseases and conditions that are
descri bedwbesad4207 as nedi ated by excess or uncontrol |l ed aoowrsoy17pH8
cortisol and/or other corticosteroids in a manmalian patient, particularly
a human, by the adm nistration of an effective 30 anount of a conpound of
formula | or a pharmaceutically acceptable salt or solvate thereof.

I nhibition of the 11(3-HSD 1 enzyne limts the conversion of cortisone,
which is normally inert, to cortisol, which can cause or contribute to the
synpt ons of hyperisssion e skyelipideraiaconiibuiedadhe devglopmsnt of fherwdasesive amount s.

NI DDM and Hypghifishiddbf a graeh@i Qﬂf%&?vd%@dddsaslaﬁ1898{sﬂhﬁlhﬂmasp@ﬂﬂﬂ§ of
this invention are selectlvel hlbtors of 11%3 H(ﬁ ]tﬁé Whi | e
Lhe i nhi bi t FBHPREPn Tpe P ol SISt R I it SR G SRl g 16 PassbPLoTand
treating congédentng athefostletbsisher et o, inhibition of 11(3-HSD2 is associated

wth serlsous si de effﬁgﬁ eiﬂﬁ,igh as hypertension. 5 Cortisol is an inportant
and wel |l “recogni zed a tory hornone, which also acts as an

ant agoni st to the act i Bire fotlowingdisaasésndisbudetsiandiconditiens canthattrertedul i n

sensitivity | evat ed
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pr efence of @afstaiﬁieksy (ﬁiQiylm SlerhiRY et73 hferig@térnmo(8) hlyb@ﬁigllﬁ}éﬁ??nﬂf l(gt;o(r]I t |t sol
In tissues where the mineralgco ce res en lead to
hypert e \r,y‘] PREF RIS ey @@ %’“ﬂ-g%;d@}ﬁfﬁft@tlgﬁ’égquﬁ tisol and
corti sone [ mthmesulefrbms tmdssslmluellaef(a&masaﬂamestbmssmé14);pdmrnatr_ttsr(alﬁbon of a

t her apeuti cal ve ris

ef fective in t afl ﬁéé té’oﬁ%ﬁ%m"d%%{%%@%iﬁ%r at(li!‘7 é&ﬁd«?ﬂ m}’bnéi%rs NI DDM

and admi ni stmhrqpnﬂvf (E9)trieurapathiyt |(%Qa)| Pyndsphe s ﬁv(éo'glﬁb@lﬁ@fdéﬂs werelipewirysp 1

i nhi bitor Orkes@taﬁc%gla% ftst. del ays or prevents the onset of NIDDM.. . .
particularly in

mans esity Metabolic Syndrone [%/ ﬁ m a Exc ssi ve
level s o cortisol havéh %@&Ye%%’%{l@ﬁowtﬂ%s&ﬁ%??ﬁ?a %B‘f'l &ﬂ? COBWOYT
[ 'ncrhealsed he(ﬂthﬁllllglﬂﬁiﬁl‘i@@@ﬁﬁﬁﬁﬂscanBbd@lmmﬁbredlﬁ@pteﬁlynt:(ﬁ réﬂuOSdﬂie)tlSRSﬁOCI at ﬁd
with glucose.intoleranc per.i nsul.i ne Ltr ceriden.a ot her
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reduced HDL. of 11B HSD2 may have deleterious side effects or may actually i 1ncrease the amount

of cortisol in the target tissue where reduction of cortisol is desired, selective
20 inhibitors of 11B-HSD1 with little or no inhibition of 11B-HSD?2 are desirable.

The 11B-HSD1 inhibitors of formula I generally have an inhibition
constant IC5( of less than about 500 nM, and preferably less than about 100 nM.

Generally, the IC50 ratio for 113-HSD2 to 11p-HSD1 of a compound is at least about
two or more, and preferably about ten or greater. Even more preferred are compounds
25  with an IC50 ratio for 11B-HSD2 to 113-HSD1 of about 100 or greater. For example,
for compounds having an IC5( the compounds ideally demonstrate an inhibition
constant IC5(0 against 113-HSD2 greater than about 500 nM, and preferably greater

than 1000 nM.
Compounds of Formula I may be used in combination with one or
30  more other drugs in the treatment, prevention, suppression or amelioration of diseases
or conditions for which compounds of Formula I or the other drugs have utility.
Typically the combination of the drugs is safer or more effective than either drug
alone, or the combination is safer or more effective than would be expected based on
the additive properties of the individual drugs. Such other drug(s) may be

35  administered, by a route and in an amount commonly used contemporaneously or
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Mont ague et al., D abetes, 2000, 49: 883-888. Thus, the adm nistration of
an effective anount of an 11(3-HSD 1 inhibitor is useful in the treatnent
or controwoaB/1@20Dbesity. Long-termtreatnent with an 11( ®CHEB0d/178shi bi t or
is also useful in delaying or preventing the onset of obesity, especially
if the patient uses an 11(3-HSD1 inhibitor in conmbination with controlled
di et and exercise. By reducing insulin resistance and nai ntai ning serum
glucose at normal concentrations, conmpounds of this invention also have
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of 11(3- HSD2 hgﬂf1 ¥e) and other P?’tﬁ il(g)éjnsds Slnc(:jludlngff’pf’%lfod?rdun?ggo%?sttéj %Ahyasllagﬁease the

anmount
297, and PPAR« agonists such as gemfibrozil, clofibrate, fenofibrate and bezafibrate,

and (ii) biguanides, such as metformin and phenformin;
20 (¢) insulin or insulin mimetics;

(d) sulfonylureas and other insulin secretagogues such as tolbutamide
and glipizide, meglitinide and related materials;

(e) o-glucosidase inhibitors (such as acarbose);

(f) glucagon receptor antagonists such as those disclosed in WO

25  98/04528, WO 99/01423, WO 00/39088 and WO 00/69810;

() GLP-1, GLP-1 mimetics, and GLP-1 receptor agonists such as
those disclosed in W0O00/42026 and WO00/59887,

(h) GIP, GIP mimetics such as those disclosed in WO00/58360, and
GIP receptor agonists;

30 (i) PACAP, PACAP mimetics, and PACAP receptor 3 agonists such as
those disclosed in WO 01/23420;

(j) cholesterol lowering agents such as (i) HMG-CoA reductase
inhibitors (lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, rivastatin,
itavastatin, rosuvastatin, and other statins), (ii) sequestrants (cholestyramine,

35  colestipol, and dialkylaminoalkyl derivatives of a cross-linked dextran), (iii) nicotinyl
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of cortisol in the target tissue where reduction of cortisol is desired,
selective 20 inhibitors of 11(3-HSD 1 with little or no inhibition of
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properties ofsohfifs dnd%hibicBhials, SHd RIS adréneesic pédRplor dgsigéts) may be 35

adm ni stered,” by a route and i n an_anount conmpnly used cont enpor aneously
or -22 WD 03/104207 F@v/ausival hijeeed trapsgaesi NBIPKGGWi t h a conpound of

Formula |I. hw\eg a conp@yagendd inkpdsdfor uge iﬁnﬂ&ﬁ%at&?ﬂbﬂdfﬁ@ﬁsﬁom@usdrydw t? ;)ne
or nore qther, dru i nat.i.on uct . cont ai ni n ch ot rug(s
and t he 1% H?RT08¥C°Fgr?H9 &S PSRUEILAIO fsg‘?rP’éié‘l a‘ﬁb\)ﬁ@@lmaq% %?a?% gﬁ&{“ﬁer gpy

al so incl ud&&ldtdj'e]roapymasenzsaﬂnouheirhﬂntmmaodnd of Fornula | and 5 one or
nore ot her drugs are &lﬁ? agmﬁggnﬁ?h&?ﬁ&% pé @@ri@gghlgg schedules. It is

contenpl ated that when active_ingredients,
the conpound of the pTlecsdmvelcnmbman@msmﬁluﬂﬁécemn@lﬁnda%ftfp%wﬁgqf@d| ent or

both may be ﬁﬁ‘ﬁﬂace%ﬁf:ﬁ%dc\'ﬁ%tﬁ(blb Balt %Wate‘iﬁ%%ﬁvaﬁélﬁ&e\ﬁh @6t &3¢ RvithSond D8 ehoré one.

Accordingly, i cal ositions 0 Wgr esent jnvent |$
i ncl ude k os@hﬁl‘rﬁéﬂv‘é6WPH‘PWdén§°EdHBI|UnEﬁ?‘%mBIFﬁE¥C LH]EtCP aHgR% %‘JCé’mPQ}m th
addition to & ERmRUNGiRiws6er fdtedactive ctﬁh?dSlIﬂd@Sel@cfte@ﬁbﬁr bigednides, i ngr edi ent s

that may be a ster |nat|o Wi t E I, and
ei t her adni n?‘g{né‘%ae%e@g{’rdé&é’we PRy mtflﬁléo@aﬁ%g%ﬁg? Ilpfé]gllgftqzlg}err(lf)%a tion,
i ncl ude, butDa¥ inbibitbismntdedtitabesi(yedonthopegds.i dyl pepti dase IV (DP-1V)

i nhi bitors;

Any suitable route of administration may be employed for providing a

20  mammal, especially a human, with an effective dose of a compound of the present
invention. For example, oral, rectal, topical, parenteral, ocular, pulmonary, nasal and
the like may be employed. Dosage forms include tablets, troches, dispersions,
suspensions, solutions, capsules, creams, ointments, aerosols and the like. Preferably
the compound of Formula I is administered orally.

25 The effective dosage of the active ingredient varies depending on the
particular compound employed, the mode of administration, the condition being
treated and the severity of the condition. Such dosages may be ascertained readily by
a person skilled in the art.

When treating or preventing the diseases and conditions described

30  herein, for which compounds of Formula I are indicated, satisfactory results are
obtained when the compounds of the invention are administered at a daily dosage of
from about about 0.1 to about 100 milligram per kilogram (mpk) of body weight,
preferably given as a single daily dose or in divided doses about two to six times a
day. The total daily dosage thus ranges from about 0.1 mg.to about 1000 mgs.,

35  preferably from about 1 mg. to about 50 mgs. In the case of a typical 70 kg adult
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15 (b) insulin sensitizers including (i) PPARy agonists such as the
glitazones (e.g. troglitazone, pioglitazone, englitazone, MCC 555,
rosiglitawong/loend the |ike) and ot her PPAR |igands, i nclpaaiusg3/PBgcc/y
dual agonists, such as KRP- 297, and PPARa agoni sts such as genfi brozil,
clofibrate, fenofibrate and bezafi brate, and (ii) biguanides, such as
metformn and phenformn; 20 (c) insulin or insulin mnetics; (d)

sul fonyl ureas and other insulin secretagogues such as tol butam de and

glipizide, neglitinide and rel ated materi al | u d hi bi t
(such as acdmweshetw}d@w@wlr%@é&%ﬁ%&&a@% E)[‘g’og |lgg§$%gel e

di scl osed i ryodke BBy 884 é&&ﬁto ﬁ@&%ﬁfmw@rg@(ﬁe&aﬁo@ad WD 00/ 69810; (g)
GP-1, GP-1 mnetics, g&g C%%cetor lsts§ t hose 1dlsclosed
i n W00/ 42026 and WDOOMBYBEASPYG, P %"' fes@“#ng? relafcs fo cﬁpg %‘1se di scl osed
i ndvg(ggqg%%m}@@ﬂ:on@lﬂch eqepises aagmpomtcboffﬂﬁn@a)l PACHIrmRgDARally neti cs,

an rece I | . 0; (]
chol est et50I 3[8%50?1%53@93&{ S (gtﬁg ﬂ%l%otfﬁ%%%@kﬁa fio Egﬁla%@]aw%%ﬂlgﬁﬁ’rzs )
(l ovastati n,acseptwldst:mn pr avast atl n, fluvastatin, atorvastatin,

rivastatin, itavastatiy, cOrASOAU AR ?ﬁdh!iﬂe c%ﬁ%o@ih@% sﬁiaﬁk'fﬂﬁéral (ckdtal,
sequest rant s (chol estér am ne, 35 col estipagl, and di am noal k
deri vati ves t@pical, prigairal |(WR]é’€mc$e°'}éP?‘~§?i‘)eou*‘(’|1Pti”)m'11ﬁCE]@f’|aﬁ Imtravﬁléo‘\?\sb%glﬁio4207

PCT/ USO3/ 178(9(@1:h@1n‘ﬁ@ﬁ@ﬂansd&1ﬁ@lt lﬁlhibnaﬁyi @agl ofbsoghitinhilei®@0f or rfakal) i nhi bitors

f chol est b

bet a i (0t crprmeggyor effovdiAfe moREabhisFORET Fnif Tl MLe it Aihendondbe  sucn

as for exanphaurwadsedcbiey ofthd c(m/dlmorahd:mg umtddiamctthswcthveamgmﬂmbu cbiey mxy)

PARE 290N ShecorSUihdrpibland ' I PSEd i MPEIARLARy By bitheaRiIRReES! Ly
en l'uram te

conpounds such ram ne, m ne, si butram ne,
orlistat, neWﬂltlrbepWh@etWE?ﬂQfmhm@D’s CBl receptor inverse agonists and

ant agoni sts, and 03 ad‘l‘ﬁé‘@érﬂf)&mﬁ%%hﬁﬁlaqg%lb§I:é?mblﬁﬁ&w@tﬁthéﬂidnnb(tduﬁcﬂm d
transporter inhibitor; (n) agents .intended.for use in mflam*rat&
@f%l dal

condi ti ok OFEF acRinglg C@PYF&’(S‘@B? liphapnaggutical cpmpRUNdde FEhIaYesy,
anti -i nfl ammakek yvids vgtety 82k dFesxample, carriers for oral liquid compositions

include, e.g., water, glycols, oils, alcohols, flavoring agents, preservatives, coloring
agents and other components used in the manufacture of oral liquid suspensions,
elixirs and solutions. Carriers such as starches, sugars and microcrystalline cellulose,
20  diluents, granulating agents, lubricants, binders, disintegrating agents and the like are
used to prepare oral solid dosage forms, e.g., powders, hard and soft capsules and
tablets. Solid oral preparations are preferred over oral liquids.
The oral solid dosage forms may also contain a binder such as gum
tragacanth, acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a
25  disintegrating agent such as corn starch, potato starch, alginic acid; a lubricant such as
magnesium stearate; and a sweetening agent such as sucrose, lactose or saccharin.
Capsules may also contain a liquid carrier such as a fatty oil.
Various other materials may be present to act as coatings or to modify
the physical form of the dosage unit. For instance, tablets may be coated with shellac,
30  sugar or both.
Tablets may be coated by standard aqueous or nonaqueous techniques.
The typical percentage of active compound in these compositions may, of course, be
varied from about 2 percent to about 60 percent on a w/w basis. Thus, tablets contain
a compound of formula I or a salt or hydrate thereof in an amount ranging from as low
35  asabout 0.1 mg to as high as about 1.5g, preferably from as low as about 1.0 mg to as
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and cycl ooxygenase 2 selective inhibitors, and (o) protein tyrosine
phosphat ase- 1B (PTP-1B) inhibitors. The above conbinations include a
conpound wh oBao4rt a 1, or a pharmaceutically acceptabl e artusohymsoat e or
solvate thereof, not only with one or nore 15 other active conpounds.
Non-limting exanples include conbinations of conpounds of Fornmula | with
two or nore active conpounds sel ected from bi guani des, sul fonyl ureas,

HMG- CoA reduct ase i nhibitors, PPAR agonists, PTP-1B inhibitors, DP-1V

i nhibitors and antl -b$e5| ty corrpounds Any suitable roujﬁ of ad | stration
may be enpl &4 g rgorepEet] Fom @ lpw: ps, ot ngrfﬁﬁs taﬁ an
effective d%autoﬁooamgorrpound of the present i nvention. For exanple, oral,

rectal, topical, pare ocu nas and .t may be
enpl oyed. Dosage f or e %ﬁaﬁﬁﬂlﬂﬂﬁs‘{c t?lséwglps P %B%é@aya‘f ng)aél?é? 8%%&01{1 {soutglﬁeny ons,
sol uti ons, c:aatjscuingae,dlm sammse 84 nswentsng ageng suwdtyl and ptdpylardbens #r ef er abl y

the Cowp%ung)rgierdaan iyt ohda BT gﬁﬁgcﬁn@i@m%éﬂw& ef fective dosage

of the aCtive I ngre vari es articul ar conpound
enpl oyed, the rmde of %@d«rﬁtq:rua§ta:rwmallyzrh e dermalPf 2 emiutil oiguspangigned and t he

severity of {hes hirb®@With WY, M@g%awﬁqcpﬂll@gsa:wﬁa@taﬂ@ﬁlch%@dI ! y by a
person skilléed in the art. Wien treatin entln E—%&Q and
condi tions JWEEYBERYlcgBulqes. dPMPerFigns G rEQﬁ"fﬁ ﬁﬁ%ﬁc g‘?l ' P]g'e Yéie

i ndi cat ed, s;,aydow‘ artahyureetidtdos itbits. Dlpicalln@etpategions that sre i dilutdd fam t he

i nventi ar n}fmster ed @t a daily dosage of from about about 0.1 to
about 1 q‘é’r“ BEFSKI A3t am (npk) of body weight, preferably given as
a single dal |y dose orThapfdlnnamdcai(m]e@a@ibdu&agle\immmlr@ludimg' apsows day. The

total daily s%gﬁggg aﬁ&aﬁpé@l{ag; %&m&gfb%h&exkrﬁporh&oa?gwpa&ﬁgﬁofrgs 35

preferably froma out e ca

cal 70 kg
adult -24 \AEGQQPMQMIPHP@}TSAI@BHQP&SZS%& Sqr:sgﬁlﬂlﬁ angl Hélstbﬁﬂvlddaﬁhe;ﬁxg% ghafj | |

range from 8&@%45 yringdBidity &:9st&RRM m3KbetBble diitics thedﬁﬁ&ﬁ@nmmﬁhﬁlfﬁﬁhﬂé&h@d to
provide the o

I th t oth of th
D e L el SRS SRS AL D ESRRCL o L RESSE ™
conpound of Iﬁedhmml @ntainiog, far phaipiecedts, edhhhgl, polpadept gptesols plopylehydrate ot r
sol vate ther Ei cdl anﬁI hqufgib oi'}%ttﬁy?erhevﬁl};c%l)?sﬁﬂ%fe%&%%é ﬁl@l'eloy, ana(ilgge%bqg L)ﬁs.

carrier.

ASSAYS: MEASUREMENT OF INHIBITION CONSTANTS

20 In vitro enzymatic activity was assessed for test compounds via a
Scintillation Proximity Assay (SPA). In short, tritiated-cortisone substrate, NADPH
cofactor and titrated compound were incubated with 113-HSD1 enzyme at 37°C to
allow conversion to cortisol to progress. Following this incubation, a preparation of
protein A coated SPA beads, pre-blended with anti-cortisol monoclonal antibody and

25  anon-specific 11B-HSD inhibitor, was added to each well. The mixture was shaken at
15°C and was then read on a liquid scintillation counter suitable for 96 well plates.
Percent inhibition was calculated relative to a non-inhibited control well and IC5(
curves were generated. This assay was similarly applied to 113-HSD2, whereby
tritiated cortisol and NAD were used as the substrate and cofactor, respectively. To

30  begin the assay, 40uL of substrate (25n1M 3H-Cortisone + 1.25mM NADPH in 50mM
HEPES Buffer, pH 7.4) was added to designated wells on a 96 well plate. Solid
compound was dissolved in DMSO at 10mM followed by a subsequent 50 fold
dilution in DMSO. The diluted material was then titrated 4 fold, seven times. 1uL. of
each titrated compound was then added in duplicate to the substrate. To start the

35 reaction, 10uL of 11B-HSD1 microsome from CHO transfectants was added to each
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The conpositions include conpositions suitable for oral, rectal, topical,
parenteral (including subcutaneous, intramuscular, and intravenous), ocular
(opht hal mve)os/1042ensder mal , pul monary (nasal or buccal i nhacatuses)7ssor nasal
10 admi ni stration, although the nost suitable route in any given case w ||
depend on the nature and severity of the condition being treated and the
active ingredient. They may be conveniently presented in unit dosage form
and prepared by any of the nethods well-known in the art of pharmacy. The
conpound of Forrmula | can be conbi ned vvlth t he ut| cal b carrier
accor di ng t el 6hibenpPoRERptesRAPIPHALNR focueld cpmesiTAY aﬂﬁ(rT%t G O MRt & r i er s

take a w destﬁﬁfn’g%éﬁe&il frof Hﬁma?@éal&ﬂﬁfﬂh' (ﬁ ,peﬁ‘o%ﬁt’ in8ibstidm & sexiesl of IWe(ulG lvd:re
conpos itions

wat er ol oi.ls, alca ,
agents, pr eé‘éci‘aéi;f‘fft\?%eseéquép? sl H’@‘gﬂ%{‘? ?ﬂfhmazf LIRS c&ﬁﬁ%qlel%ttcé) n t?%nee i Egt he
manuf act ur es@j‘str@treaiutﬂduqumﬂp@uﬁlpﬁ rRaLyms(backdrowid) sanelrmothet sdt it sont@ardi er s

such as stalghes SHOREIaRdMGLOCLYBhald (R AL %n%&e’Th%gﬂﬂésl wgats,

granul atT SI n egr ts and the |ike
are used tstrImré]yeatada\lv sg@ﬂdllda(stm@geftglpﬁﬁl th@ffglgentbdmlé yithigdr d and sof t

capsul e andqnds gl miROl bl Ald iREAARRH: 59N 187 22n PRI GiduRe Y A5 DR

| i qui ds. The oral orns al so cont ai er such as gum
t ragacant h, SRé&dsiads, Pé%ﬁuﬁp%%%d’}‘iﬂb‘?nt’g@f%q 1 paonoglangy ang ggg%%‘?fﬂ“(}i’ssl’ﬂ? | Ci u?n
g lhglsghgt e; 31535319 lﬁ)rﬁhlm&g iRkd Aled§@BichSIIh ThS phdswat assehled pat dtakerst ar ch,

i c_aci ubrica si um st earat e; eni n
agent st@n §§nt§h{°f‘ geeater t Iq}fé‘tloég aBTSOgag)n ?%C(ﬁlte@'gggﬂla %‘%e ga&dﬁlggﬁi:ont algn a
li qui d carriseihtiBatich mn&r futhtag adidpcoter To oentol fierinkhihitemi ca?lastlwagtlsrgb pr esent

to act as tcgmglléqncgr?c o%Bm%% g%str&t@%pﬂ%%& Hifhal. 25% 'B]@f cdrfi1908ag8eduni t . For

i nst ance, € Co gar or both Tabl et s

may be coat ddsipyated angiar\fd“:l]aq dBbgs 200 MM)%HHIBF&’@ S}Wtsé’éﬁﬂ fqrash of thewe Wil cal
percentage %i%lg%l'tﬁ’ dﬁ?%ﬂfé‘i‘ 1ﬂs'EbaHQ>?§ d&@“%@x%r' cTalcQIhﬁedﬁHMblt@ﬁ waouhs®, be.

varied from cent to_ about erce on a h
t abl et s 18 ontcampound WErssa dVIB}thPGP%?léM? 198 t%?@é‘mlb%jry WB? S? é‘stfeﬁgﬁ‘ggf in an

anount rangi ng from as low 35 as about 0.1 ng to as high as about 1.5g,

preferably fr R% ﬁiﬁﬁﬁﬁéﬁ N\/\O 03/ 104207
PCT/ US03/ 178§§§Rﬁg %éFW(g :lru‘)énééef er ablly fromas | ow as
about 10 ng to as hi gHnasneraltems, fi@Gestgompound was dosed orally to a mammal and

a prescribed time interval was allowed to elapse, usually between 1 and 24 h. Tritiated

20 cortisone was injected intavenously, followed several min later by blood collection.
Steroids were extracted from the separated serum and analyzed by HPLC. The relative
levels of 3H-cortisone and its reduction product, 3H-cortisol, were determined for the
compound and vehicle-dosed control groups. The absolute conversion, as well as the
percentage of inhibtion, were calculated from these values.

25 More specifically, compounds were prepared for oral dosing by
dissolving them in vehicle (5% hydroxypropyl-beta-cyclodextrin v/v H;O, or
equivalent) at the desired concentration to allow dosing at typically 10 milligrams per
kilogram. Following an overnight fasting, the solutions were dosed to ICR mice
(obtained from Charles River) by oral gavage, 0.5 mL per dose per animal, with three

30  animals per test group.

After the desired time had passed, routinely either 1 or 4 h, 0.2 mL of 3
uM 3H-cortisone in dPBS was injected by tail vein. The animal was caged for two
min followed by euthanasia in a CO, chamber. Upon expiration, the mouse was
removed and blood was collected by cardiac puncture. The blood was set aside in a

35  serum separation tube for no less than 30 min at room temperature to allow for
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Oral liquids such as syrups or elixirs may contain, in addition to the
active ingredient, sucrose as a sweetening agent, nethyl and propyl parabens
as 5 preswpwatidazes, a dye and a flavoring such as cherry @cTarsangs9$ | avor.
Parenterals are typically in the formof a solution or suspension,
typically prepared with water, and optionally including a surfactant such
as hydroxypropyl cellul ose. D spersions can be prepared in glycerol, liquid
pol yet hyl ene gl ycol s and m xtures thereof in oils. Typically preparations
that are in d(iluted orm 1 contain a preservatlve The
phar maceut i c&ICUMHF &egegtiony %@eﬂw%twn PEiodeblegd atge senssated iskuisdramdyand
di spersi ons amttifpgaviter s 3000X§h@CeYerUHﬁfnaneous preparation of injectable
sol utions or dlsper5|0ﬁxg are t% o) s en{ne and st be fluid to the extent
that easy syringabi | ity°&RF &% FiREosind eBeéu@tt &Y wergrtehextecd $#8i t i ons of
manuf act ur e engenic 36lvento Adl2 mdnublame ofiserainl wyasurasfsieddo a fleen ﬁrﬁdfrbb&{tnﬁu'gés
i ncl udes 4 he I I exa wat er,
et hanol , 5:30 t;/lgg Ty&ms L O%?&hﬂeﬁgﬂ{ﬁ%&é&%ﬁgéﬁe aﬂ YoweaLWd” Vet hyl ene
gl ycol ), sui YW@%@WW@E@ Aé]%“(kfspll‘amia waereceilitige pelieted IASSAYSIUS serum
MEASUREMVENT  §5teliiNHinB! T BN dGRNSTANE v

$% §u}?&nm nétht b85 Mg@%%h)};é} o?%}sn'lé’éﬁa%%g%

ds .vi a tillation

assessed for teﬁe grot cg;un

short, triti SPEHIEGHP R Engﬁsgqm%ﬁugetmmpmdnééﬂaa@w eﬁﬁ@lplel\t/&sat ed corrpound
were inc ubat lteshspemdedlﬁ 02350Shl. oEDMISE® catitaidfife 4 Bigh Bbh@WMrERIVET BHA™nL Snd

corti so é?&sanaggiblbg\/ﬁgg%t his incubation, a preparation of protein

A coat e SPA with anti-corti soI nonocl onal anti body and
25 a non- speci f| c 11(3AIQSIQth|sbnpbmasvi/aﬁcmd@enb 4 Meexahdm \Wdrisil Fhe m xture
was shaken atp c |l Iat|o

rorﬁ%lg@aﬂﬁ?l @@ﬁnﬁl@ﬁﬂﬂﬁ?zﬁgd 91n3 %{e%hgl SCUBEM lingfin exg tantc%g SQ? b ve to

suitable for 9 Per cent tion was calcu
a non-i nhi bi®™ a’?:Q;ﬁPPaéﬁteQéhel targabsteronty; Slmﬂt@@@uﬂm@@e@ba%a 2ZiindM aSsay

was sinilar Itjzle a@lﬂsta&daﬁd@ 1&%3edﬂ%s1o%%fﬁ%ﬁ acflelllab hf’f‘hﬁ&n&l%%dgﬁ@ TR NAD.
e

Wer e us Elhe sub trat‘g‘%ﬁ‘E %st]lf?fa resp ectlveﬁw I'n the
assay, 1“ g]ﬁ’bsé% @S i ]tolc omatagraphysieiacieatiatiuplea ta {9EPES
Buf f er, pH 7soﬁt)vawmﬁ)radﬁlysis fﬁedﬁﬁlegﬂ&h@érsiﬁmldfﬁ‘mébrﬁs&ﬁ t¥BHLcdigHl Quas Sol i d

compound ves iR KEfe i DIl MG ALY L R AT ISRyt

times. 1L ofcos#®h titrated conmpound was then added in duplicate to the

substrate. To start t h?h&i%ll[)@/ﬁ%l‘b&!ﬁﬁé)lésodre Alusdt &'ﬁ?&nﬂh%ﬁ?dsnor{%ef rom CHO

t r ansf e(‘ztoant was added to ea
construed as limiting the invention.

EXAMPLE 1
General Scheme
0 1. TFFH, Hydrazine, N—N
Et;N, DMF
P Ay
R OH 2. 120°C, 12 hours R N
Starting Material N ?Ha
(S.M.) A\
25 imino ether A
Substance Amount Conc. Mmol
SM.inDMF | 714 uL 0.14 M in 0.1
DMF
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themin veh?dieS pEoheryydBesrsriapfinipe CHSE $2) weredeple P\/aﬂﬂg‘@ affy solvents

equi val ent) uﬁlheaﬂa@l;d@%
mlligranms per
dosed to I CR mce
dose per ani $mithesisi t h t hree
tinme hadupassed routlf
dPBS was 1 njected by tai

Bl Yo iEch B 1f

theQalﬁe %lo

was ca

dt8G@sgoncentration to all ow dosing at typically 10
kil ogram Follow ng an overni ght fasting,
(obtai ned from Charles River) by ora

the solutions were
gavage, 0.5 nL per

30 animal s per test group. After the desired

g,f 353t V%xlﬁ'a&ﬁﬁf

ne in
Iomed

by eut hanasi zided tama @GR 18 mlnféted Nipdad I@acmornawteiss%un o @itFARAB éﬂﬂdﬁL
mmol, 0.14 M in N,N-dimethylformamide (DMF)). Fluoro-N,N,N’,N’-

tetramethylformamidinium hexafluorophosphate (TFFH) (200 uL, 0.1 mmol, 0.5M in
DMF) followed by triethylamine (400 uL, 0.2 mmol, 0.5 M in DMF) and hydrazine

15

(240 pL, 0.12 mmol, 0.5 M in DMF) were added to the reaction vessel under nitrogen.

The reaction was aged 1 h at 25 °C; the reaction was gas agitated (1 second pulse

every 5 min) during the age. 8-Methoxy-2,3.4,5,6,7-hexahydroazocine (imino ether
A, 600 uL, 0.15 mmol, 0.25 M in DMF) was added to the reaction vessel under
nitrogen. The reaction was aged 12 h at 120°C while gas agitating (1 second pulse

20

every 5 min) and then cooled to room temperature. After cooling, the crude reaction

mixture was analyzed by LC-MS (Method 1). The crude reaction was purified by

preparative HPLC using mass based detection (Method 2). The collected fractions

were then analyzed for purity by LC-MS (Method 1); fractions found to be greater
than 90% purity were pooled into tared 40 mL EPA vials and lyophilized.

25
HPLC Conditions
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renmoved and bl ood was coll ected by cardi ac puncture. The bl ood was set
aside in a 35 serum separation tube for no less than 30 mn at room

t enper at Wwe osaoebt ow for -27 WO 03/ 104207 PCT/ US03/ 17898 PCadsqssses

coagul ation. After the incubation period, blood was separated into serum by
centrifugation at 3000Xg, 4C, for 10 mn. To analyze the steroids in the
serumthey were first extracted with organic solvent. A 0.2 nL vol une of
serumwas transferred to a clean mcrocentrifuge 5 tube. To this a 1.0 nL
volume of ethyl acetate was added, followed by vigorous vortexing for 1

m nute. A qéinelytiedil{ Methodd:crocentrifuge pelleted the aqueous serum

proteins angoflmig:i fied the vyigEnis PS14EE 0188 AB0 mbh B9.61angf5.¢ jue upper
organi ¢ phase was transferre o.a fresh m nt«i f uge tube and dri ed.
The dri ed sgﬁtﬂ“é s resuQple%fdt‘ﬂﬂ‘fqo?fﬁé%ﬁmﬂﬁ}g&eﬁ@@{e&ont ai ning a high
concentr at i et Beor ti sone 0aing THEA i Acttosindilef or anal ysis by BPLC. A 0. 200
m. sanpl i.nj.ected ont t ri.si - o y colum
equi li brgt \évgﬁf“?‘]e 0% net han I%%sﬁ%ﬂdnggﬁgf%a}%e%gkgﬁg%%rriet anol

separ at ed t Fbow:ar get st er oi2dsmléiinil t aneous nonitoring by W at 254 nM of
the cold st%g%gg%jn?mtaﬁﬁe:_rﬁéspensi on solution acted as an internal

standard. The 15 tritium signal was collected by a radi ocht ogr aphy
det ect or t hamjeetsincapRiRtdat & #loof wikluigsudegeactiognpgiure Ofmlé“f%@%%ﬁfm'

conver si on QfeteddfoROr ti sone Y adbbegid28aimwas cal cul ated as the ratio of
AUC for cortisol over the I AUC for cortisone_and } The

fol | ow ﬁé Exanmpl es are ill ﬁ@g?éﬁf'gé 19HFHoRH8° %Bﬁfsdscﬁ%{a%gi%é@g%%?)r ued as
limting the invention. EXAWHIE LighGScateahg Beletor O 1. TFFH, Hydrazine, N-N

"I Et3N, DVF / IxlI \ 25 C, | hour ROH 2. 120 C, 12 hours R N Starting
Material N (1J_0 | Ha (S.MczzD 25 imno ether A

Preparative LC Metho

Column: MetaChem Polaris C-18A, 100 mm X 21.2 mm, 10 um
15 Eluent A: 0.1% TFA in Water

Fluent B: 0.1% TFA in Acetonitrile

Pre-inject Equilibration: 1.0 min

Post-Inject Hold: 1.0 min

Gradient: 10% B to 100% B in 6.0 min, hold at 100% B for an additional
20 2.0 min, ramp back from 100% B to 10% B in 1.5 min.

Flow: 20 mL/min.

Column Temperature: ambient

Injection amount: 1.5 mL of undiluted crude reaction mixture.

Detection: MS: API-ES ionization mode, mass scan range (100-600 amu), fraction
25  collection triggered by detection of M+1

Lyophilization Parameters
Initial Freeze Setpoint: 1 h at—70°C
Drying Phase Condenser Setpoint: -50°C

30
Drying Phase Table:
Shelf Temperature (°C) | Duration (min) Vacuum Setpoint (mTorr)
-60 240 25
-40 240 25
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Subst ance Anmount Conc. Mml S M in DVF 714L 0.14 Min 0.1 DWW -28 WO
03/104207 PCT/US03/17898 TFFH in 200 L 0.5 Mn 0.1 DVF DVF Tri et hyl am ne
400 L 0. 5whlosho202 in DVF DM Hydrazine in 240 L 0.5 M i mCO/UBB3/1130~ DVF
Imno ether A 600 L 0.25 Min 0.15 in DW DW The follow ng synthesis of a
one-di nensi onal, single, pure conpound Ilibrary was perforned on a Myri ad
Core System All reaction vessels were dried under a streamof nitrogen at
120C for 12 h prior to use. Solvents were dried over sieves for 5 at |east
12 h prior to use Reagents and subunits—{carbexyHec—-aectds—and3- nmet hoxy-
2,3,4,5,6,7-hexahyds oazoci ne| (i m ngget her A)) were d2Ssol ved in| appropriate
sol vent s nedi ate2 y prior ffo use]rQ Eynt hesis 10 Th§5car boxyl it acid shown
inthetabﬂhﬂ|nm19c Qf::rflnn nat vO Was added Lua\uy, 10rTLfr|tted
Myriad reacti on vessel under n| trogen (714 L, 0.1 muol, 0.14 Min
NN—dlrrethy mde r NN' , N - tetranethyl f or mam di ni um
hexaf | uor op {f‘él?ﬁ*%g@ @818[% 0.5Min DWF) foll owed by
triethyl am ne (400 , 0.2 nmol, 00113 Min DI\/F) and hydrazine 15 (240 L, 0.12
mmol, 0.5 Min DW) were added to the reaction vessel under nitrogen. The
reactlon was aged 1 h at 25 C, ther {qy was gas agitated (1 second
pulse every 5 mn) during the age. bt h), y 2,3,4,5, 6, 7- hexahydr oazoci ne
(imno ether A 600 L, 0.15 nmol, 0.7 ¥n OMF) was added to the reaction
vessel under nitrogen. The reaction wa ed 12 h at 120C whil e gas
agitating (1 second pul se 20 every 5 m R

agnd then cooled to room
tenperature. After cooling, the crude reas ion mxture was anal yzed by

LG M5 ( Met hed—)+—TFhe—erdde—t+eacttonrwas—ptrified—by —preparative HPEC
usi ng nass|based|detection (Method 2). The collected frE@tﬁﬂfémS MS ESI
Cpd Structure Name Time (m/z)
(min)
1-1 3-[1-(4- 1.77 329.87
chlorophenyl)cyclo
o N( //NO pentyl]-5,6,7,8,9,10-
N hexahydro[1,2,4]triazol
o[4,3-a)azocine
trifluoroacetate salt

5 Example 2

Procedure 2A
General Scheme

CHs
. ‘<o NHzNHs 6 R _,{'“Q‘

oH  TFFH, EtgN,DMF  120°C @

Preparation of 3—(1,1—dipheny1pr0py1)—5,6,7,8,9,10—hexahydro[1,2,4]triazolo[4,3-

alazocine (2-1)

10
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were then anal yzed for purity by LCGM (Method 1); fractions found to be
greater than 90% purity were pooled into tared 40 nL EPA vials and

| yophi | i 2&0.032842HPLC Condi tions -29 WO 03/104207 PCT/ USO3/p,TCTAS83/18p&l yti cal
LC Method 1: Columm: MetaChem Polaris C18A, 30 nm X 4.6 mm 5.0 pm El uent
A 0.1 % Trifluoroacetic acid (TFA) in Water Fluent B: 0.1 % TFA in
Acetonitrile 5 Gadient: 5 %Bto 95 %Bin 3.3 mn, ranp back to 5 %B in
0.3 mn Flow 2.5 n./mn. Colum Tenperature: 50C Injection anount: 5 L of
undi | uted crude reaction mxture or purified fractlon Det ection: UV at
220 and 254 nm 10 Ms: ES i oni zation n range (100-600
amu) ELSD: Light Scatte g Dete%tor Prep ra |ve LC 2 Col um:

Met aChem Pol ari's C-184, »16Q 0.1% TFA in
Water Eluent B: 0.1% opcetfonfdyiMFe PP i nj e w“i i b ation: 1.0 min
Post-Inject Hold: 1.0 min Gadient: 10%B to 100%B|n6 n, hold at

0 0, 0,
o a0 Ao S o A LR 0B b 15
of undi | ut edP¥HI@S3 @bt FloarodN¥, 0 &' -t@etneath ylfommatdiinidi hﬁSﬂumpH haw node,
(r:IrEeltSthsfgn :)?QNN??’ g?%plﬁgp?@%%’%ﬁ%ar anf@{‘agué@ I(%lojg }“Eﬁwﬁpeaedtﬁirga %gcf Slsﬂ }/1011 h at
-70C Dr dtg Vden Lter é@t‘lﬂﬁi Iitdrazimpgonohydrate (6.5 pL) was added. After
stlmng at room temperature for 30 min, HPLC/MS showed complete conversion to
2,2-diphenylbutanohydrazide. 8-Methoxy-2,3,4,5,6,7-hexahydroazocine (38 mL,
0.249 mmol) was added, and the solution was stirred at 120°C overnight. After
warming to room temperature, the product was purified by preparative HPLC and
10 isolated as the trifluoroacetate salt. The salt was added to a saturated sodium
bicarbonate solution and extracted with ethyl acetate to give the free base. The extract
was dried over magnesium sulfate, filtered and concentrated to give the purified
triazole (2-1) as a white solid; MS ESI (m/z) 346.3.
Compounds 2-2 to 2-23 were prepared by essentially the same
15 procedure using the appropriate carboxylic acid S.M. Product formation was

monitored by HPLC/MS.
S.M. Starting Material S.M. Starting Material
for: R-COOH for: R-COOH
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30 Drying Phase Tabl e: Shelf Tenperature (C) Duration (mn) Vacuum Set
point (mflorr) -60 240 25 -40 240 25 -30 WD 03/104207 PCT/US03/17898 5
480 25 200100001285 The starting material for Exanpl e 1-1PC3/US03/QO8GH
Retention M5 ESI Cpd Structure Name Tine (fn/z) (mn) 1-1 3-[1-(4- 1.77

329.87 chl orophenyl)cyclo Nent 156 a~pY]-, ,7,8,9,10 N
hexahydro[ 1, 2, 4]triazol o[4,3-alazocine trifluoroacetate salt 5 Exanple 2
Procedure 2A GCeneral Schene CH3 NH2NH2 R--1' R OH TFFH, Et3N, DWVF 120 C

N 10 Preparationof-
3-(1,1-diphenykpropyl)-5,6,7,8,9,10-hexahydrb[1,2,4]triazol0[4,é- a]J azoci ne

(2-1) -31
O
7 HO
H
O

L

2-8 2-9
0 o)
OH OH
F
2-10 2-11
o]
OH 0
OH
2-12 2-13
< > ’ fp o)
OH OH
2-14 2-15

-33-



WO 03/ 104207 PCT/US03/17898 CH3 N- / C NH2NH2 NV pH TFFH, Et3N, DWVF 120
C\ N 2,2-Di phenyl butanoic acid (39.6 ng, 0.166 nmol) was dissol ved in DWVF
(0.33 nmL)womBaoeno? N, N, N , N -tetranet hyl f or mam di ni um hexafricaarsopimssphat e
(TFFH, 43.6 ng) and anhydrous triethylamne (46.4 L) were added and the
solution 5 was cooled to OC. After 10 mi n, hydrazi ne nonohydrate (6.5 L)
was added. After stirring at roomtenperature for 30 mn, HPLC/ M5 showed
conpl ete conversion to 2, 2-di phenyl but anohydrazi de.

8- Met hoxy- 3,4, 5 6 7- hnynhydr gazocihe (QR - 0249 mol ) was, added, and
the solutian avas stirred at 120C overni ghi7 After warmng to rpom
tenperature, the produst was purified]by preparatve HPLC and 1D i sol ated
as the trif|l uoroag was afded t)p—& sat urat ed| sodi um
bi car bonat € sol uti ; r & ted w gh ethyL acet Q give the free
base. The gxtract ) esi um sul f at &=\ Jteed apd
concentrategd to gi ijazol e (2-1) as g2 ite so|lid; Ms ES
(mz) 346.3. Conpg e prepared by € tially|the sane
15 procedurfe usi ng a¥a boxyli¢ acid S. M~ Product| formation
was nonitared by |HPLC/ MS. S M Startl ng Material S.M Starting| Materi al
for: R COOHforRCOOH T 2=20of 23 2 2-5—cTci——=QuoHH | -32 WO
03/ 104207 ACT#-U803/ 17898 2-6 2-7 o 219
0
OH
2-20 2-21
OH
0 _~<C::>F§%‘*(
OH
2-22 2-23
HO Cl o
o H
OH
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HOH O02-8 2-9 0 OH\

OH 2-14 2-15 C

OH 2-18 woldn1@2e

c

OOH OH

/| OH F
HOO OH -3
IOH OH 2-20

2-10 2-11 HO OH 2-12 2-13 o0 ~ ~.
3 WO 03/104207 PCT/US03/17898 2-16 2-17 OH
O O\ / OH

2-21 OH C

0 O

@dTAssB21 8993  HO -

Structure

Name

Retention
Time

(min)

MS ESI
(m/7)

2-2

Q6

\z
s

Cx

3-(1,1-
diphenylpropyl)-
5,6,7,8,9,10-
hexahydro[1,2,4]tr
iazolo[4,3-

alazocine

277

346.3

2-5

@s

3-(1-methyl-1-
phenylpropyl)-
5,6,7,8,9,10-
hexahydro[1,2,4]tr
iazolo[4,3-

alazocine

224 .

284.3 .

3-(8-phenyl-1,4-
dioxaspiro[4.5]dec
-8-y1)-5,6,7,8.,9,10-
hexahydro[1,2,4]tr
iazolo[4,3-

alazocine

368.2
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-34 WO 03/104207 PCT/US03/17898 Retention M5 ESI Cpd Structure Nane Tinme
(infz) (mn) 2-2 3-(1,1- 2.77 346.3 di phenyl propyl)- / 5,6,7,8,9,10- NN
hexahydr owd,03/144207 i azol o[ 4, 3- a] azocine 2-5 3-(1-nethyl PCTNBR024789284. 3
phenyl propyl)- ~ 5,6,7,8,9,10- hex ahydro[1,2,4]tr N iazolo[4,3 a] azocine
2-6 3-(8-phenyl-1,4- 2.22 368.2 dioxaspiro[4.5]dec N_N
-8-yl)-5,6,7,8,9,10 hexahydro[1,2,4]tr Niazolo[4,3- 0 ~0o a] azocine ~-35
WD 03/ 104207 PCT/ US03/17898 2-7 3-[1-(4- 3.16 352.3 cycl ohexyl phenyl) -
~N' N 1- et plethyl]-—0 N5,6 789 10-
2-7 3-[1-(4- 3.16 352.3
cyclohexylphenyl)-
N

N/ N | 1-methylethyl]-

Q 5,6,7,8.9,10-
hexahydro[1,2,4]tr

iazolo[4,3-

alazocine

2-3 3-[1-(1- 2.51 332.3

naphthyl)cyclobuty

11-5,6,7,8,9,10-

hexahydro[1,2,4]tr
LN iazolo[4,3-

OO

alazocine

2-8 3-(1- 1.91 268.2
phenylcyclopropyl)
-5,6,7,8,9,10-

hexahydro[1,2,4]tr

iazolo[4,3-

\Z/

aljazocine

2-9 3-[1-(2- 2.15 314.2
fluorophenyl)cyclo
pentyl]-
5,6,7,8,9,10-
hexahydro[1,2,4]tr
iazolo[4,3-

alazocine

P4 \z
~/
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hexahydro[ 1, 2,4]tr iazolo[4,3- aJazocine 2-3 3-[1-(1- 2.51 332.3 \ /
napht hyl ) cycl obuty 1]-5,6,7,8,9, 10- hexahydro[ 1, 2,4]tr N iazolo[4,3

a] azoci newo23804201 1- 1.91 268.2 phenyl cycl opropyl) -5, 6PCT8IS03/1B9% "I
hexahydro[ 1, 2,4]tr N h iazolo[4,3- alJazocine 2-9 3-[1-(2- 2.15 314.2
fl uorophenyl)cyclo F _ pentyl] N 5,6,7,8,9,10- ~N N. hexahydro[ 1, 2,4]tr
i azol o[ 4, 3- a]azocine -36 WD 03/104207 PCT/US03/17898 2-10 3-(1- 2.29
296. 3 phenyl cycl opentyl) -5,6,7,8,9,10- hexahydro[1l,2,4]tr iazolo[4,3-
alazocine 2-12 3-{l-pethyl-1- 1 97 270 3
2-10 3-(1- 2.29 296.3
phenylcyclopentyl)
-5,6,7,8,9,10-
hexahydrof1,2,41tr

iazolof4,3-

\2/

alazocine

2-12 3~(1-methyl-1- 1.97 270.3
phenylethyl)-
5,6,7,8,9,10-
hexahydro[1,2.4]tr
iazolo[4,3-

2;\2
\z/

alazocine

2-13 3-(1- 2.13 282.3

phenylcyclobutyl)-
5,6,7,8,9,10-
N hexahydrof1,2,4]tr
- ;N iazolo[4,3-

@ alazocine

2-14 3-[1-(4- 2.21 282.2
/N “‘T methylphenylcycl
N opropyl}-
O 5,6,7,8,9,10-
hexahydro[1,2.4]tr
iazolo[4,3-
alazocine
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phenyl ethyl)- 5,6,7,8,9, 10- hexahydro[1l, 2,4]tr iazolo[4,3- aJazocine 2-13
3-(1- 2.13 282.3 phenyl cycl obutyl)- 5,6,7,8,9,10- N hexahydro[1,2,4]tr /N
i azol o[ 4, 80N3apeaDci ne 2-14 3-[1-(4- 2.21 282.2 NN b netrlaylysezmsby cycl
opropyl]- 5,6,7,8,9,10- hexahydro[ 1,2,4]tr iazolo[4,3- aJazocine -37 WD
03/ 104207 PCT/US03/17898 2-11 3-[1-(3- 2.53 310.2 net hyl phenyl)cycl
opentyl] ~N 5,6,7,8,9,10- ¢c?' N hexahydro[1, 2,4]tr iazolo[4,3- a]Jazocine
2-15 3-[1-(4- 2.47 316.2 cl chlorophenyl)cyclo butyl]- 5,6,7,8,9,10 ,
hexahydr o[ 1,-2,-4] lLazol o[ 4 3-

2-11 3-[1-(3- 2.53 310.2
methylphenyl)cycl

opentyl]-

N, 5,6,7,8,9,10-
hexahydro[1,2,41ir
1azolof4,3-

alazocine

N
=z

o

2-15 I 3-[1-(4- 2.47 316.2
c chlorophenyl)cyclo

butyl]}-

1\ 5,6,7,8,9,10-
"O hexahydrof1,2,4}tr
1azolo[4,3-

alazocine
2-16 3-[1-(4- 2.53 310.2
methylphenylcyel

opentyl]-
5,6,7,8,9,10-

A hexahydro[1,2,4]tr
iazolo[4,3-

'z
./

alazocine

2-17 3-[1-(4- 245 314.2

fluorophenyl)cyclo
pentyl}-
5,6,7.8,9,10-

/N\N hexahydro[1,2,4]tr

N iazolo[4,3-
alazocine
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a] azoci ne
5,6,7,8,9, 10-

hexahydro[ 1, 2, 4] t
2-18 3-(2-methyl -
hexahydro[ 1, 2, 4] t
vi nyl cycl opropyl)
a] azoci ne 2-20 3-

r
| -
r

N/

1.01 312.2

2-16 3-[1-(4- 2.53 310.2 net hyl phenyl)cycl \
.~N\'N hexahydro[ 1, 2, 4] tr
3-[1-(4- wo45/180d7 2 F fl uorophenyl)cyclo

N i azol o[ 4, 3 a] azoci ne

I azol o[ 4, 3 a] azoci ne
pentyl] 5,6, 7, ®CI/US03/178

-38 WD 03/104207 PCT/ US03/ 17898
2.27 296.2 phenyl cycl obutyl)- \ 5/6,7,8,9,10- 5 --
N i azol o[ 4, 3 a] azoci ne
N-N 5,6,7,8,9,10- 5 hexahydro[1,2,4]tr
[1-(5,6,7.8 9 1

f opentyl]
2- 17

N

2-19 3-(1-phenyl -2- 2.25 294.2

i azol of 4, 3-

2-18

N—n

3-(2-methyl-1-
phenylcyclobutyl)-
5,6,7,8,9,10-
hexahydro[1,2,4]tr
iazolo[4,3-

alazocine

LA ZAN %1

2.27

OH hnvahy

refi274]tr

O =7,

296.2

2-19

N—~N

3-(1-phenyl-2-
vinylcyclopropyl)-
5,6,7,8,9,10-
hexahydro[1,2,4]tr
iazolo[4,3-

alazocine

2.25

294.2

2-20

3-[1-(5,6,7,8,9,10-
hexahydro[1,2,4]tr
iazolo[4,3-
alazocin-3-
ylcyclopentyliphe
nol

1.91

312.2

2-21

Cl

3-[1-(4-
chlorophenyl)-1-
methylethyl]-
5,6,7,8,9,10-
hexahydro[1,2,4]tr
iazolo[4,3-

alazocine

2.09

304.2
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Il azol o[ 4, 3- N-N a] azocin-3- N yl)cycl opentyl]phe nol 2-21 3-[1-(4- 2.09
304.2 <ci \ chlorophenyl)-1 nmethylethyl]- NNJ5,6,7,8,9, 10-

hexahydr oW0,03/144201 i azol o[ 4, 3- a] azocine -39 WD 03/ 10420 PCPAKO%/BB38 17898
2-22 3-[1-(5,6,7,8,9,10- 1.63 286.2 OH hexahydro[1,2,4]tr iazolo[4,3- N
aljazocin-3-yl)-1 N nethylethyl]pheno N/ 1 2-23 3-[1-(4- 2.25 302.2 N-N
chl or ophenyl )cyclo N D propyl]- 5,6,7,8,9,10- hexahydro [ 1,2,4]tr

i azol o[ 4, 3- aJazocine 2-4 3-[1-(2,4- 2.32 336.2 N-N di chl orophenyl)cyc D
| opropyl]- Nc 5 6,7 89 10- hexahydro [ 1.2 4]

2-22 3 [1-(5, 6 7,89, 10 1.63 286.2
i hexahydro[1,2,4]tr
iazolo[4,3-
. alazocin-3-yl)-1-
l /\N methylethyl]pheno
N

1

2-23 3-[1-(4- 2.25 302.2

“ f\i’N\ chlorophenyl)cyclo
\QXKNO propyl]-
5,6,7,8,9,10-
hexahydro[1,2,4]tr
iazolo[4,3-
alazocine

2-4 3-[1-(2,4- 2.32 336.2

cl N dichlorophenyl)cyc
\QXKO lopropyll-
5,6,7,8,9,10-
hexahydro[1,2,4]tr
iazolo[4,3-

alazocine

Procedure 2B

General Scheme

Ry Ry Ry Ry
Ry N 0 'Y o NN
N y OH —_— o= N 2 \ N
< H

Preparation of 3-[1-(2-fluorophenyl)cyclobutyl]-5,6,7 ,8,9,10-
hexahydro[1,2,4]triazolo[4,3-a]azocine (2-24)

- 40 -



i azol o[ 4, 3- a] azocine Procedure 2B GCeneral Scheme RL RLI R ~ R N O NH2
NN OHH ND 5 Preparation of 3-[1-(2-fluorophenyl)cyclobutyl]-5,6,7,8,9, 10-
hexahydr ov0,02/144207 i azol o[ 4, 3- a] azoci ne (2-24) -40 WO 03/ 1@¢20503/17898

PCT/ US03/ 17898 Step 1\ iNBr~iBr i // 'i KOH F F Potassium hydroxide
(1.78 g) was dissolved in dinmethyl sulfoxide (5.8 5 nL) [1].

(2-Fl uorophenyl)acetonitrile (0.97 g, 7.2 nml) and 1, 3-di br onopropane
(0.95 m, 9.3 nml) were dissolved in ethyl ether (2 nL), and this mxture
was added dropwi se to the potassi um hydroxi de sol ution while vigorously
stirring at room tenperature. After st®®Ping at room tenperature for one
h, the reaction was quenched by adding ice-cold water (3.8 nmL). The

m xture was filtered through a pad of celite 10 which was washed with ether

(20 mL). The filtrate was add to a separatory nnel, and the aqueous

| ayer was extracted with ethe M P53 h ic layers were _
conbi ned, dried over magnesi umisu fate, fPftered concentrated to give
alight yellowoil (1.0 g). Pure 1-(2-FluorophenylYcycl obutanecarbonitrile

(0.45 g) was obtai nedpghiim Bl Re 988 &) (V(Bgﬁfsgcg(/@&)ﬁydim%f?lyﬁ 1 TR xfie (%1.8 KOHL

91-_ O 5 mL) [1]. (2-Fluorophenyl)acetonitrile (0.97 g, 7.2 mmol) and 1,3-dibromopropane
(0.95 mL, 9.3 mmol) were dissolved in ethyl ether (2 mL), and this mixture was added
dropwise to the potassium hydroxide solution while vigorously stirring at room
temperature. After stirring at room temperature for one h, the reaction was quenched
by adding ice-cold water (3.8 mL). The mixture was filtered through a pad of celite

10 which was washed with ether (20 mL). The filtrate was added to a separatory funnel,

and the aqueous layer was extracted with ether (3 X 10 mL). The organic layers were
combined, dried over inagnesium sulfate, filtered, and concentrated to give a light
yellow oil (1.0 g). Pure 1-(2-Fluorophenyl)cyclobutanecarbonitrile (0.45 g) was
obtained after silica gel chromatography.

15 Step 2

N 0
V4 KOH
—— - OH
E ethylene glycol F

1-(2-Fluorophenyl)cyclobutanecarbonitrile (0.21 g, 1.15 mmol) and
potassium hydroxide (0.194 g) were dissolved in ethylene glycol (2 mL). After
refluxing for three h at 198°C, the reaction mixture was poured into water (5 mlL) and
20  extracted with ether (2 x 5 mL). The aqueous solution was acidified with HC1 and
extracted with ether (3 X 5 mL). The extracts were combined, dried over magnesium
sulfate, filtered and concentrated to provide the crude carboxylic acid.

Step 3

o o] NS
NHoNH NH
OH 22 . Nl Ly
F TFFH, EtsN, DMF F H DMF, 120 °C B
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et hyl ene glycol F F 1-(2-Fluorophenyl)cycl obutanecarbonitrile (0.21 g, 1.15
nml ) and potassi um hydroxide (0.194 g) were dissolved in ethylene glycol
(2 nm). AvOoes/10402ef| uxing for three h at 198C, the reacti ORCRIUSOHITINAS
poured into water (5 nmL) and 20 extracted with ether (2 x 5 nL). The
aqueous solution was acidified with HCl and extracted with ether (3 x 5
m.). The extracts were conbi ned, dried over magnesium sulfate, filtered
and concentrated to provide the crude carboxyl i c aci d. Step 3 CCH3 Q"O OH
NH2NH2 pe- O /NH2 N' N N TFFH, Et 3N, 120. i N 3) WD 03/.104207
PCT/ US03/ 17898  1- ( 2- rcﬂaxﬁlwﬁﬁwwlﬁw&béwﬁ%%ﬁ%wﬂlﬁ&ﬁ WL ]?(63‘ 1Hg

I(z I 264 ml"\rlD:\l) WA s 1SS0 SIVE (0. 5PMILY @115&01111-)\1 IF]I’ N'- ]Eeltramethylformarmdmmr_rrlFFH h e
uor o- -te exaf l.u

T, 0. 282 nwa?iuawaham'@ %ﬁ%ﬁt PR, Ot mnio) 30 40 RRORIROB B o [
addF;j at rogm.0 RIESEY theol) wefearld&d atiraomaethpetaions Afténaimay ianeydtds L, C0 N%lg
Mo er in t

showed the g%&?@?‘? E)]&P %If %&51(9"211%% Bglr?aos %gér:a lfﬂ%ﬁ%{?ﬁﬁ%?‘t alfrcl)gf-’nt IHW?F fr(]!;zIg |b de in
good i eI d. nBa I\Iﬁ]}:@MS 2h@yet] the qu?nahexé)ﬁi/d swpegibaeyl}-ayc QbUt@e412 mol ) was

added to the, g f (fd.| uor ophenyl) cycl obut anecar bohydr azi de, and
the 10 reac?| on ésﬂ(g%@rgr&gyz?ﬁ 120C overnight. After cooling, the solution

}[Nan lconcent r ?t f‘d ??@ M@@loﬁfl Q@L,W,S 6Wa§exﬁlﬁjdrf)az§bd1d@)(4’p m{mdm nmml)—l@hzc as the
rifluoroacetate sa a sa ed. sod

bi car bonat e 24 e |ﬂEﬁ1S°é‘HtPne9ft%‘é&tﬁ%ﬁogﬁ@%&@pﬂf{%maﬂﬁ%ﬁéﬁ@iy e, Pfet f: he

freebas ?O thh@cﬁé;ﬁ wae Etlﬂ‘ﬁ:ﬁatd]lgow owteightregfiesicotingthé salatiorf Why @meehtratedy .
evaporated to,give ur ounds
50t 5 3ot dTagis PRl el GRPRAHE FPLE tﬁ“ﬁ?@@%ﬂﬁtﬁ T Mo the
appropri at e spghenyhddeddo arsamlratd:dasodnm l:m‘@tboil@tﬁ selution apgextrasindywiteethylyy

HPLG VB S. Motk 30 EivRIndBEDab! Tie dMiraditvidstdrled JVeE ﬁlragﬁésmn{ gﬂfaié) ffﬂtered

and evaporated to give the purified triazole (2-24) as a solid.

15 Compounds 2-25 to 2-32 were prepared by essentially the same
procedure using the appropriate phenyl acetonitrile. Product formation was monitored
by HPLC/MS.

S.M. Starting Material S.M. Starting Material
for for
- p Cpd: P
e O e Ol
2-24 2-25
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& F/O\//
F
2-26 2-27
F
- \©\///N

_42 -



Rl Cpd.: R
2-32 Br
3-[1-(2- 2.10 300.2
hexahydro[ 1, 2, 4] tri
fl uor ophenyl ) cycl ob
azol o[ 4, 3-a] azoci ne

N Cpd: N 2-24 2-25 NF I /
03/ 104207 PCT/ US03/ 17898 2-28 2-29 N 2-30 2-31 F3C |
Reoantioor M5 Cpd Structure Name Tine ESI

~N F 2-26 2-27

\ F -~
~/ N |

-42 WO
/' N CF3

(m n) @Eera)SoY173498

fl uorophenyl)cyclob N\ utyl]-5,6,7,8,9,10 F "

azol o[ 4, 3-a] azoci ne

2-25 3-[1-(3- 2.24 300.2 F /

| utyl]-5,6,7,8,9,10- N hexahydro[1, 2,4]tri
2-26 3-[1-(2- 2.32 296.2 N nethyl phenyl)cyclo - N

2-28 2-29
Q/N /©\/// "
2-30 2-31
FsC
1o O
CF3
2-32
Br
Retention MS
Cpd Structure Name Time ESI
(min) (m/z)
2-24 3-[1-(2- 2.10 300.2
fluorophenyl)cyclob
™ utyl]-5,6,7,8,9,10-
F N hexahydro[1,2,4]tri
azolo[4,3-a]azocine
2-25 3-[1-(3- 2.24 300.2
F - fluorophenyl)cyclob
»; utyll-5,6,7,8,9,10-
O hexahydro[1,2,4]tri
azolo[4,3-a]azocine
2-26 3-[1-(2- 232 296.2
NN methylphenyl)cyclo
I butyl]-5,6,7,8,9,10-
I\O hexahydro[1,2,4]tri
azolo[4,3-ajazocine
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| D butyl]-5,6,7,8,9,10- hexahydro[1,2,4]tri

azol o[ 4, 3-a] azoci ne

-43 WO

03/ 104207 PCT/ US03/ 17898 2-27 3-[1-(4- 2.26 300.2 F fluorophenyl)cycl ob

N N utyl |wb,08/174287 9, 10- hexahydro[ 1, 2, 4] tri
3-[1-(4- 2.44 296.2 nethyl phenyl)cyclo

hexahydro[ 1, 2, 4]

met hyl phenyl ) cycl o
azol o[ 4, 3-a] azoci ne

tri

56 7 89 10-

2 Altri

azol o[ 4, 3- a] »2%¢

enyl ] cycl obuty
enyl ] cycl obut yl }

IOy

line 2-31 3-{ 1-
-F

T

N/N
I\
N

3-[12(429 350. 3 (
fluorophenyl)cyclob
utyl]-5,6,7,8,9,10-

hexahydro[1,2,4]tri
azolo[4,3-alazocine

B N

trif.beior ongoy|

2-28

RIS
N

3-[1-4-

methylphenyl)cyclo
butyl}-5,6,7,8,9,10-
hexahydro[1,2,4]tri
azolo[4,3-a]azocine

244

296.2

2-29

-N
M

N

3-[1-(3-

methylphenyl)cyclo
butyl]-5,6,7,8,9,10-
hexahydro[1,2,4]tri
azolo[4,3-a)azocine

245

296.2

2-30

CF;

3-{1-[4-
(trifluoromethyl)ph
enyl]cyclobutyl }-
5,6,7,8,9,10-
hexahydro[1,2,4]tri
azolo[4,3-alazocine

2.62

350.3

2-31

F3C

3-{1-[2-
(trifluoromethyl)ph
enyljcyclobutyl }-
5,6,7,8,9,10-
hexahydro[1,2,4]tri
azolo[4,3-alazocine

2.29

350.3
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2-30 3-{1-[4- 2.62 350.3 CF3 (trifluoronethyl)ph
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3 NNJ5,6,7,8,9,10 N hexahydro[1,2,4]tri azolo[4, 3-a]Jazocine -44 WO
03/104207 PCT/ US03/17898 2-32 3-[1-(4- 2.50 360.2 Br bronophenyl)cyclo
butyl]-5,w00380£2010- N hexahydro[1,2,4]tri N azol o[ 4, 3- @CaAAS03/NMBIS
Procedure 2C Ceneral Schenme Rlb Rlb Rlb Rlb N Rl a,”if N R a4-11 O R a0
R aN HOH 5 Preparation of

3-[1-(3, 4-di fl uorophenyl)cycl obutyl]-5,6,7,8,9, 10
hexahydro[ 1, 2, 4]tri azol o[ 4, 3-a] azocine(2-33) Step 1 F / Br.~,Br // F/
rifHKOH FI (3,4-Difluorophenyl)acetonitrile was-—converted-to-1-(3,4 10

di f 1 uor ophenyso)|cycl obut anecar bori3-fi-{4 fol | owi ng tB80nmet/hdeb.2desscri bed in
Procedure |2B, |Step 18r Std F F|R._ ..~ F./ (il}l Ol BAL-H F(]0O NaCllO2 F O -40.
IC toluene H 2 met hylbut - 2- ene |GPTEPBBIAYLCBucH, THE | 15

butyl]-5,6,7,8,9,10-

hexahydro[1,2,4]tri

/N\[\l
D azolo[4,3-a]azocine

Procedure 2C

—\U

General Scheme

R
R1b Rip 2 R1b D b N
R1a{°/ N Rw\"'/“\/ (@] R‘]a\'ﬂ\/\/ Q R1a\(\/\ N‘ N\
\42{ T vg\H_* S Jon T TN

5 Preparation of 3-[1-(3,4-difluorophenyljcyclobutyl]-5,6,7,8,9,10-
hexahydro[1,2,4]triazolo[4,3-alazocine(2-33)

Step 1
F. N
F Bra~-Br W
__—_—_>
. N KOH F

(3,4-Difluorophenyl)acetonitrile was converted to 1-(3,4-
10 difluorophenyl)cyclobutanecarbonitrile following the method described in Procedure

2B, Step 1.
Step 2
F. K F.
o) 0
N - NaCIO.
F gy _DIBALH_ H 2 > F oH

toluene 2-methylbut-2-ene

NaH2P04, t'BUOH, THF

15
1-(3,4-Difluorophenyl)cyclobutanecarbonitrile (384.5 mg, 1.99 mmol)
was dissolved in toluene (30 mL), and cooled to —78°C. Diisobutylaluminum hydride
(DIBAL-H) (1.0 M solution in hexanes) (3.98 mL, 3.98 mmol) was added dropwise.
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1- (3, 4-Di fluorophenyl)cycl obut anecarbonitrile (384.5 ng, 1.99 mol) was

di ssolved in toluene (30 nL), and cooled to -78C. Diisobutyl al um num

hydri de WDIoBAM2B) (1.0 M solution in hexanes) (3.98 ni, ¥PCIAISIDISY8 was
added dropwi se. -45 WD 03/104207 PCT/US03/17898 After stirring at -78C
for 30 mn, 5%sulfuric acid (2 nL) was added. The reaction was warned to
roomtenperature, stirred for 20 mn, and filtered through a pad of
celite. The pad was washed with ethyl acetate, and the entire filtrate was

added to a aratory f I shed with water. The organic |ayer was
dried over s%ﬁgh‘fﬂm%g éhﬂgg(?goréﬁdm@o Geipae aeidi(d gvsiaddedi eEherteactioindehy de.
1- (3, 4- Di f | uenophemd thayehabupatresshatdrivdenin24Q was
dlgsolvedlné%?tlp tbg’/tep %@"S /% o Ibig%d?&“eh%l% 3. m_zlo

6 e=olved | Rl rpuhanol] ekt anysialuranie meYLOUL % orc, (30 L
(243.4 ny, szsp@@tqmﬂr)nehmd wadied withi watelr denphasphgtey{SkEdovepsoduf8 mol )
vere di 5spl veraiuddto %te@m%lmea%gr&aqgﬁg% opui se to the above

solution. After stlrrln "the reaction was conpl ete.
The vol atile sol vents 3 -Ridlwernphenyiigelobwtaesarbabdetiyden@4@Hauk) dt22nas

diluted wit hnMﬁil)exK/asi e WRASH 88 - PhiaRoNEX AN dfdrals ﬁmethiﬁ%&@%%?yé 9k 1 on

was acidifie ({) ? N.aqueous hyg]gochl or| c acid ter extraction
with ethyl %YL gLy gng s Cﬁtl)%ofoel A BT rEpeBtyan iSedivay erleriigg243 4 mgnvashed
with brine (B6rymolinisbdiaciitygnesphutbisut (3700l mb 1.6 o) 98 GagRRAt Lt ed
t
Neen 2 VLD NP AR AR B o it B bagichy Rty g fongreth, 20
1- (3, 4- Di f | uBGsheisd the yerctibuwvan ecmplets yTtevodatilelsolmentc wareatinoded ender |
1-(3,4-difl | I

( i f1 uplcoRieny tﬂ%ﬁﬁ’& Wa\é dhgfeﬁ vflt}} ngtelgth%g \Jﬁ@ﬁ@i@% gé)gge Gy in

124]tr|az 6[590@ Z0Ci ne t he
Procedure 28D 50‘8?'5 opgyas acidifigd with 6N a@lﬂ@pﬁ)hﬁh‘gcmomambt@pﬂ8 wer e
gr epgr ed by ﬁﬁa??dtﬂaadlérywith eg{l@@%&@tﬁ%(ﬂé 00 ?ﬁ?r %e%?hﬂ%%eﬁ%‘?ga%@oofa%}ﬁ hRke

I substi t§‘j te 4% (? WXt%%%ente?g Irnlt)I dﬁaed ovre(fJ rrya%nesu?ng gﬁlffllte filtered, and concentrated to

provide the desired carboxylic acid (125 mg).

Step 3
OCH3

F
NHoNH,
F OH "TFFH, EtgN, DMF DMF 120°C D

1-(3,4-Difluorophenyl)cyclobutanecarboxylic acid was converted to 3-
[1—(3,4-difluorophenyl)cyclobutyl]-5,6,7,8,9,10-hexahydro[1,2,4]triazolo[4,3-
ajazocine (2-33) following the method described in Procedure 2B, Step 3; MS ESI
(m/z) 318.2.

Compounds 2-34 to 2-38 were prepared by essentially the same
25  procedure using the appropriate disubstituted phenylacetonitrile. Product formation
was monitored by HPLC/MS.

Starting Material Starting Material

R
“/\\

1b R
SM. RT3 S.M. Rl 5
W w
for: for:
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was nonitored by HPLC/M5. Starting Material Starting Material S M Ra 9-1
Rib SM 1Rib NRa-~~ Nfor: for: -46 WO 03/104207 PCT/US03/17898 2-33
2-34 F FWwO353/124286 <ci ci 2-37 2-38 F CF3 C Retenti onPlB/USps178p$ uct ur e
Narme Tine ESI (min) (nz/z) 2-34 3-[1-(2,4- 2.16 318.2 F

di fl uorophenyl )cycl N_N obutyl]- F - r~ 5,6,7,8,9,10- hexahydro[1, 2,4]tr
azol o[ 4, 3-a] azoci ne -47 WD 03/104207 PCT/US03/17898 2-35 3-[1-(2,4- 2.51
350.1 cl dichl orophenyl)cycl obutyl] ci 5,6,7,8,9,10- N--N

hexahydr o[ 1724+

2-33 2-34
F R
N N
F 4 7
F
2-35 2-36
al cl
N N
Q/// ol V4
cl
2-37 2-38
R CF4
N
N Y
Vi 7
Cl
cl
Retention MS
Cpd Structure Name Time ESI
(min) (m/z)
2-34 ; 3-[1-(2,4- 2.16 318.2
difluorophenyl)cycl
N-—N\ obutyl]-
|
y N 5,6,7,8,9,10-
hexahydro[1,2,4]tri
azolof4,3-aJazocine
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N azol o[ 4, 3-a] azocine 2-36 3-[1-(3,4- 2.65 350.1
obutyl] N, 5,6,7,8,9,10- hexahydro[1, 2,4]tri
3-[1- (2- cWbasae4207 2. 29 334.2 F fluorophenyl)cycl ob
N hexahydro[ 1, 2,4]tri

roi

384.2 ci i

azol o[ 4, 3-a] azoci ne
(trifluoromethyl)ph
56,7,8,9,10- CF3 hexahydro[ 1, 2,4]tri

cl C, dichlorophenyl)cycl

azol o[ 4, 3-a] azoci ne
utyl ] PETAISE3/87898 10- G

2-38 3-{ 1-[2-chloro-6- 2.56

}-

Procedure 2D

1 ,~ N enyl]cycl obutyl
azol o[ 4, 3-a] azoci ne

2-37

.+ N

General Scheme -48 WO 03/104207 PCT/US03/17898 OCH3 R NH2NH2 RO RAN OCH3
et hyl ene glpreol-R-HN-NH2 t ol uene, 120 C heat Preparati of
3-(1- (4- chli@-3&phenyl ) cycl ohexyl ) { 5,[6,(Z48, 9, 10- 2.51 350.1
hexahydro[ 1, 2, 4] tri azobo[ 4, 3-a] a:z&%m%%oéh%hs’}&ycF cl d Cr
obutyl]-
o 5,6,7,8,9,10-
/N\‘N hexahydrof1,2,43tri
N azolo[4,3-alazocine
2-36 3-[1-(3.4- 2.65 350.1
o i dichlorophenyl)cycl
obutyl]-
E\N 5,6,7,8,9,10-
! hexahydro[1,2,41tri
O azolo[4,3-alazocine
2-37 3-[1-(2-chloro-4- 2.29 334.2
I fluorophenyl)cyclob
utyl]-5,6,7,8,9,10-
ol p hexahydrof1,2,4]tri
'O azolo[4,3-alazocine
2-38 3-{1-[2-chloro-6- 2.56 384.2

(trifluoromethyl)ph
enyl]cyclobutyl }-
5,6,7,8,9,10-
hexahydrof1,2,4]tri

azolo[4,3-alazocine

General Scheme

Procedure 2D
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~CH3 NHZNH2 ~NHZ \ / 1 -ethylene glycol H toluene heat heat 5 Methyl

1- (4-chl or ophenyl ) cycl ohexanecar boxyl ate (277 ng) and hydrazine hydrate
(0. 30 nmL)wessao4dssol ved in ethylene glycol (5 nL) and heacCedsoa178260C f or
15 h. The solution was cool ed and water was added (5 nL). The resulting 10
precipitate was collected by filtration and dried under vacuumto give the
acyl hydrazide (108 ng) as a white solid. Anhydrous toluene was added to a
m xture of 1-(4- chlorophenyl)cycl ohexanecarbohydrazi de (62 ng) and

8- met hoxy- 2, 3, 4,5, 6, 7- hexahydroazoci ne (40.1 ng),, The reaction vessel was
heated to 120C overni ght, 15 whereupon it was oled to room tenperature
and t he sol vent was evaporat “H The cryude pr@t was pyxipfied by col um
chromat ography to gi -2 R —_— . R’?

chl or ophenyl ) cycl ohexy <)Hs5 Byl 285D, 10- eNahydret 209, 4] tri azol o[ 4, 3-a] azoci n
e (2-39) as a white solid. 2?? Preparative LC NEthod for le 2: Col um:
YMC - PACK ODS, 100 mMm X 20 mm 5.0 m Eluent A 0.05 % TFA in Water El uent
E: ? ?5_ % TE’@H%iiagatJAﬁeifGdlt(nidhmrolﬂreay])cgckﬁlexﬂ&]ﬁid7 BPa0-on: 1.0 min 25

ost - | nj ect pent - to 100 % B : Between 1 and 16
mn ranp toh%awd’é’ 1% m%}g@g?@%%l%gc%%%%ﬁ) ranp to 100 % B and hold at 100
% B for 2 mn; ranp back from 100 9%Bto 10%Boverl mn , -49 WD 03/104207

PCT/ US03/ 17898°_ F| ow: 20 mi/min. Golum Terrper v I'njection
fection: l\proZ odi ¢ %y raxH A al t|
/ 3

anount: 5.0 m d for
Exanpl e 2: ., N
ethylene glycol toluene
heat heat
5

Methyl 1-(4- chlorophenyl)cyclohexanecarboxylate 277 mg) and
hydrazine hydrate (0.30 mL) were dissolved in ethylene glycol (5mL) and heated to
150°C for 15 h. The solution was cooled and water was added (5 mL). The resulting

10  precipitate was collected by filtration and dried under vacuum to give the acyl
hydrazide (108 mg) as a white solid.

Anhydrous toluene was added to a mixture of 1-(4-
chlorophenyl)cyclohexanecarbohydrazide (62 mg) and 8-methoxy-2,3,4,5,6,7-
hexahydroazocine (40.1 mg). The reaction vessel was heated to 120°C overnight,

15  whereupon it was cooled to room temperature and the solvent was evaporated. The
crude product was purified by column chromatography to give 3-(1-(4-
chlorophenyl)cyclohexyl)-5,6,7,8,9,10-hexahydro[ 1 ,2.4]triazolo[4,3-alazocine (2-39)

as a white solid.

20  Preparative LC Method for Example 2:

Column: YMC — PACK ODS, 100 mm X 20 mm, 5.0 pm
Eluent A: 0.05 % TFA in Water
Eluent B: 0.05 % TFA in Acetonitrile
Pre-inject Equilibration: 1.0 min
25  Post-Inject Hold: 1.0 min

Gradient: 10 % B to 100 % B : Between 1 and 16 min ramp to 50 % B; between
16 and 21 min ramp to 100 % B and hold at 100 % B for 2 min; ramp back from 100
% B to 10 % B over 1 min.
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Col um: Waters- XTerra C18, 5m 4.6x50 mm Eluent A: 0.60 % TFA in Water
Eluent B: 0.50 % TFA in Acetonitrile 10 G adient: 10 %B to 90 %B in 4.5
m n, hol owD@3/104267 m nute, ranp back to 10 %8 in 0.5 m n PCOWSOR19I8$rL/ m n
(going into the M5=250 L) Columm Tenperature: 30C Injection anount: 10 L
of undiluted crude reaction mxture. 15 Detection: DAD: 190-600 nm N5:
API - ES positive ionization node, Variable mass scan range: LC-XLo =
50-500 amu LCl-Low= 150-750 amu 20 LCl- Med= 300-1000 amu

LC1- Hi gh=500-2000 anu Exanple 3 Procedure 3A 25 Preparation of
1-(4-ch|oroﬁhﬁhyl)cyclobutgaéﬁdﬁﬁ%hydrazide FC N~NC \ OC \ O FF
NH2NH2 [ NH2C o fdthPYéhfrBird: afiént ACCN H - CH2C12

1- (4-Chl orophenyl ) cycl obut gne carboxylic acid (10.0 g) was dissolved in
dichloronetﬂ&ﬁ@oP B ) a33“@§oled to -10C in an ice/brine bath. Pyridine
30 (3.84 nlpewrsomdded f ol phyediody anyanuric fluoride (8.9 nL in 25 nL

di chl oroget hane). After stirring at roomtenperature for one h, TLC showed
that the® -50 WD 03/104207 PCT/ US03/ 17898 reaction was conpl ete. The

sol uti on wagunabtied It t lefinnel containing ice (150 nl). After

Vi gor ous shaki . the or gaRy§els@%qe @8 8! SIFRVEEx50Hled over magnesi um
sul fate, fi t(iadr}lg% and concent ?zgt edeto ive the carbonyl fluoride. Anhydrous

hydr azi ne (El@2tAt) was di 98 PdA i Weltonitrile (100 nl)

Eluent B: 0.50 % TFA in Acetonitrile
10  Gradient: 10 % B to 90 % B in 4.5 min, hold for 0.5 minute, ramp back to
10 % B in 0.5 min
Flow: 2.5 ml/min (going into the MS=250 uL)
Column Temperature: 30°C
Injection amount: 10 pL of undiluted crude reaction mixture.
15  Detection: DAD: 190-600 nm.

MS: API-ES positive ionization mode,
Variable mass scan range:
LC1-XLo = 50-500 amu
LC1-Lows= 150-750 amu

20 LC1-Med= 300-1000 amu
LC1-High=500-2000 amu

Example 3
Procedure 3A

25  Preparation of 1-(4-chlorophenyl)cyclobutanecarbohydrazide

F
cl A

NSN Cl o Cl o
Q F)\N"k;: NH,;NH, NH,
OH I F o> N/
pyridine EzN, AcCN H
CH,Cl,

1-(4-Chlorophenyl)cyclobutane carboxylic acid (10.0 g) was dissolved
in dichloromethane (150 mL) and cooled to —10°C in an ice/brine bath. Pyridine
30  (3.84 mL) was added followed by cyanuric fluoride (8.9 mL in 25 mL
dichloromethane). After stirring at room temperature for one h, TLC showed that the
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5 and cooled to OC. Triethylam ne (12.8 nL) was added fol |l owed by 1-(4-

chl orophenyl ) cycl obut anecarbonyl fluoride (10 g) in acetonitrile (25 ni).
After stworngi2at room tenperature for one h, the acetoniPCTiusSe3/«3ss r enoved
by evaporation. Product was obtained after silica gel chromatography.
Procedure 3B 10 Preparation of 1-(4-chlorophenyl)cycl opropanecarbohydrazi de
F C N-~NC ClL 0O FANJDIF NH2NH2 OH pyridine F Et3N, AcCN N..NH2 CH2C12
H 1-(4-Chl orophenyl)cycl opropanecar bohydrazi de was made fol |l ow ng
Procedure 3A, _using 1- (4 chl or ophenyl e} ro anecar I|c aci d.
Procedure 3@%@@% Iptgn The salipign Waﬁlé‘%{%ﬂﬁg HEeroll ﬁ@’&t&’r"ﬂ)%ﬂ‘iﬁr azi de

Step 1 F F 1@O>fn]L\§ BB A @s"s‘ﬁﬁlﬁg théofgamic Bayef Na@rdtmd\ladmndd over
2- met hyl but - 2- ene

OH THE F NH2 0
OH pyri di neT’—E’aE‘E‘%“F\‘I“P Nal&-&’%tf“f—du Q%egﬁt{?ﬁdﬁyé} ofP‘gc%gn%H%NnﬁéGNTZ%I ;: V\A/;ls
((Zil6 sggl ved | n d| rret hyI Asiydrous kﬂ;eir@zlﬁ)@(?nﬂ&) mL} as dﬁscﬂmﬁbnwh@nynl)ea(d;@(@ oWtrile
di ssol 8e5d i Fin%f(ho '?dg% lp{%bh %ﬂkgifgﬁﬁ)%%%&ﬁ@o\%g bgq (3, m(;rlr)l)gjwvfreet o]

the vi gor ouslillyr@tnﬂmylkdclpblﬂtaswth@nﬁk/@#%}dedéo gbinacpieniteate (2p é@r}l #difBer at ur e.
Af ter St i r :ﬁﬁ_t%gm%% rc;oWPtelih e}ﬁi&erf&a&{éfp'ﬂlé’\@:'étoﬂ}tﬁfbc\k’@&eﬁibvéﬁﬁy Bépbsioncol d

wat er he mxtuewas tered through a pad of cellte whi ch was
washed V\nthPEfiqﬁlé‘rW(iﬁ@@ali‘?E‘} afteFﬁéhCFilge%?}gP’é‘aW&Eangded to a separatory funnel,

and t he
Procedure 3B

10  Preparation of 1—(4—chlorophenyl)cyclopropanecarbohydrazide

NHZNH2
OH pyrldme F EN, AcCN
CH,Cl,

1-(4-Chlorophenyl)cyclopropanecarbohydrazide was made following Procedure 3A,

using 1-(4-chlorophenyl)cyclopropanecarboxylic acid.
Procedure 3C

15  Preparation of 1-(4-fluorophenyl)cyclobutanecarbohydrazide

Step 1
F F
F. Br\/\/Br //N DIBAL-H O NaClOz
—_— —_— -
\©\///N KOH toluene H 2-methylbut-2-ene

NaH2P04, t-BuOH, THF

_NEGNH,
OH pyrldme F BN, BN, ACN
CH,Cl,

Potassium hydroxide (8.2 g, 146.1 mmol) was dissolved in dimethyl
sulfoxide (100 mL) [1]. (4-Fluorophenyl)acetonitrile (6.87 g, 50.8 mmol) and 1,3-

20  dibromopropane (5.4 mL, 53.3 mmol) were dissolved in ethyl ether (10 mL), and this
mixture was added dropwise to the vigorously stirred potassium hydroxide solution at
room temperature. After stirring for two h, the reaction was quenched by adding ice-
cold water (10 mL). The mixture was filtered through a pad of celite which was
washed with ether (100 mL). The filtrate was added to a separatory funnel, and the
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-51 WD 03/104207 PCT/US03/17898 aqueous |ayer was extracted with ether (3
X 100 m.). The organic |ayers were conbined, dried over magnesi um sul fate,
filtered wod3aeneentrated to provide the product (8.85 gpcagisas/pmbe yel | ow
oil. 5 Step 2 Crude 1-(4-fluorophenyl)cycl obutanecarbonitrile (8.85 g, 50.5
mmol) was dissolved in anhydrous toluene (100 niL), and cooled to -78C

Di i sobutyl al um num hydride (DI BAL-H) (1.0 Msolution in hexanes, 60.6 nl)
was 10 added dropwi se. The reaction was nonitored by TLC (Hexane : Ethyl
acetate 9: 1). After stirring at -78C for one h, 5 %sullfuric acid (20 nL)
was added. &eousdayarivens exiaciedaithethor 63 ¥d8 ORCOL SN 1a¥eTs WEBY for 20

mn, and filsened UREQWIL RadRGuh] sulfer) filtered The chadniasd wasibeide thet h et hyl
acetate, and the entire fi s added to a separatory funnel and

ltTrate
washed vvithpmdt“ér(g-girgéa%?@%lﬁiygﬁ?‘ﬁ? r was dried over sodium 15 sulfate,
filtered and concentrated to dryness to give the desired al dehyde.
1- (4-Di f) uorophenyl ) cycl obut anecar bal dehyde (8.8 g, 49.4 nmmol) was
di ssol v in tert-butanol (90 nlL), tetrahydrofuran (30 nm.) and
2-met hyl but-2-ene (30 nl) and stirredSigpgorously at room tenperature.

Sodiumchlorite (9.8 3¢al. j I hsesphass) (15. 0
g, 108.7 mol) vvfare dI@g%%%ﬂ?&é}%&%nﬁ@?%i&%%ﬂé%bﬁ%gﬂgg drgpw’ s?a(to t he
above sol ut e disgglved ingmhydropgtofusine §HYO ML) Preced§d&'8 e reacti on was
conrplj_elt ei gb‘?isglﬂltﬁ’é{u'lrﬁnﬁﬁlh‘ff@ﬂaﬁ?%mﬁfflﬁ l(rlr)].UM soladér intmmunm 6Md nilk)evaspr oduct
was diluted w Wat er then washed wit| a . OHS
sol ut i of0 waddded; dppWiset {KF‘E Wagtﬂ?rh?i%@ﬂglt?{ﬁ‘gf’?ﬁ@ﬁp(()ﬁeéa%eci %tﬁ?loa%%%?ez? :A?'t er
extraction Asiel Briinlg )t h’m@f@bﬁ@e(lﬁ 5X% 8iBurid Jcid (Zﬁlembd pwhs asigdt Abe traghaen c
| ayers were washed wth 25 bri i ] ate,
fi ?/t ered and'® &ﬁ&@ﬁﬁ"a’?&@ kg @pgr;lgl\ﬂé%%n%@for it aHé{ﬁfteﬂ?&%@ﬁgHWbMﬁ
(4- f | uor opheelyte) e pabwaawestedhastysthyl asefate, pgl e gptirefilirate wasiddsd to@ aci d
was convert E\Qpa&) o%ftgﬁﬁeﬁ 'a%%%%ﬁb%ﬂ%‘tﬁ Gtk OPHE 8REnic Gafeb QRY dried bte sodilmg

.~ Proce 30 Pre

Procedure 3 ure aration of i
1- (4-f | bdr ophidaigd fileoyed @pir@aa%@éﬁdﬁeﬁlmeé%ﬁ%ﬂéve the slesjgsdpidepyds o7
PCT/ US03/ 17898 1-(4-Difluorophenyl)cyclobutanecarbaldehyde (8.8 g, 49.4 mmol) was

dissolved in tert-butanol (90 mL), tetrahydrofuran (30 mL) and 2-methylbut-2-ene (30
ml) and stirred vigorously at room temperature. Sodium chlorite (9.8 g, 108.7 mmol)
and sodium dihydrogenphosphate (15.0 g, 108.7 mmol) were dissolved in water (54
20 L) and added dropwise to the above solution. After stirring for one h, TLC showed
the reaction was complete. The volatile solvents were removed under vacuum and the
product was diluted with water then washed with hexane (3 mL). The aqueous
solution was acidified with 6N aqueous hydrochloric acid to pH 2. After extraction
with ethyl acetate (3 x 150 mL), the combined the organic layers were washed with
25  brine (20 mL), dried over magnesium sulfate, filtered and concentrated to provide 1-
(4-fluorophenyl)cyclobutanecarboxylic acid (3.0 g).
This carboxylic acid was converted to 1-(4-fluorophenyl)cyclobutane-

carbohydrazide using Procedure 3A.
Procedure 3D

30  Preparation of 1-(4-fluorophenyl)cyclopropanecarbohydrazide
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FI1 \ gr'~C FF/ DBAL-H\ 5%NaCOH TEBAC toluene H FFF NC Q2 OO0O1
\ 0 2-nethylbut-2-ene J OH F 311. NHNH2 NaH2PO4, t-BuCH, THE

1- (4- Fl uowophameb) acetonitrile (3.77 g, 27.9 mmol), 1-bromoTArSo¥8es oet hane
(5.0 g, 34.9 muol) and benzyltriethyl ammoni um chl oride (TEBAC, 5 127.6 ny
0.56 Mol ) were added to a flask and stirred vigorously [2]. Potassium

hydr oxi de (50%in water, 195 mmol) was added dropw se. After stirring at
40C for 5 h and then at roomtenperature overnight, the reaction was
diluted with water and extracted with dichl oronet hane. The organic |ayer

was col | ected, washe#l 'th IN  aifuedlis hy hI I’Iﬁ Eg id: sped with
wat er, and dr| ed over o- |@W 3 A t
evaporatl on of dichloronet’hane, the crude pr uct wf % obt ai ned.

1- (4- Fuuor ophenyl ) cycl opr opanecar boxylic aci d was prepar ed romthe crude
1- (4-f 1 uorophenyl)cycl opropane&arbonitrile asing the method described in
Procedure 3C, Step 2.MFR:s cgrb ,@.9 vertedfintQ 1-(4 15

fl uorophenyl ) cycl o@m@phtrfréerar bohy rRzrete) usi ng Rroeedure v’ megcedure 3E
General Schene X "RIRRR:BYOH IHR ~ MOTf R3 NAMt~1'I R3 2AN OR Ow R
Tol uene, Et3N R2 20 Preparation of

3, 4-di cycl opropyl -5-(1- phenyl cycl obutyl)-4 H1,2,4-triazole (3-1) / N NH2
[~ HMOTf H In-Y N 1-(4-Fluorophenyl)acetonitrile (3.77 g, 27.9 mmol), 1-bromo-2-

chloroethane (5.0 g, 34.9 mmol) and benzyltriethylammonium chloride (TEBAC,

5 127.6 mg 0.56 mmol) were added to a flask and stirred vigorously [2]. Potassium
hydroxide (50% in water, 195 mmol) was added dropwise. After stirring at 40°C for 5
h and then at room temperature overnight, the reaction was diluted with water and

extracted with dichloromethane. The organic layer was collected, washed with 1N
aqueous hydrochloric acid, washed with water, and dried over magnesium sulfate.

10 After filtration and evaporation of dichloromethane, the crude product (4.5 g) was
obtained.

1-(4-Fluorophenyl)cyclopropanecarboxylic acid was prepared from the

crude 1-(4-fluorophenyl)cyclopropanecarbonitrile using the method described in
Procedure 3C, Step 2. This carboxylic acid was converted into 1-(4-

15 fluorophenyl)cyclopropanecarbohydrazide) using Procedure 3A.

Procedure 3E
General Scheme
H , 3
3 R
R g _MeOTt /N\ 7/
O O Toluene, EtgN

20  Preparation of 3,4-dicyclopropyl-5-(1-phenylcyclobutyl)-4 H-1,2,4-triazole (3-1)

H
MeO
ANg _MeOTt &KN Q@
\/ OMe Toluene EtzN

0
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"7 ~ Ov Ow V Toluene, Et3N -53 WO 03/104207 PCT/ US03/17898 Met hyl
trifluoronethanesul fonate (89.1 L) was added to N o

cycl opr opybogad£2pr opanecar boxam de (98.6 ng, 0.788 nmol ). PATIUGSN3/$1898 ri ng at
60C for 30 mn, NVR showed cl ean conversion to nethyl _ _
N-cycl opropyl cycl opropane- carboxim doate. 5 Toluene (2 ni), triethylamne
(223 L) and 1- phenyl cycl obut anecar bohydrazi de (90 ng) were added to methyl
N- cycl opropyl cycl opropanecar boxi nmi doate and stirred at 60C for 3 h and
110C for 1 h. After coolin t he reaction was concentrated, and the

resi due was purified byletiyldpflperompthapputionsie (35bUE) was adledhie N-

trifluor oacetm@rspﬁ;y&éﬁwpm&drbm@a&ma@ﬁﬁ%t ‘tﬁl%r @7§Qn§ﬁt§l§”§¥t@pstﬁﬁﬁl%&r§ °C

bi car bonat e ti.on ted wit acetate to give
base. The or ?%Ib%?néﬁ%réwnﬁﬁ@??ggi ehexlerrapdcyciqnreraned and
concent r at edcarboxigiidaate.

| 3-1 M5 ESI
?nfz;jl (2:%8fk gpr_?_ﬁye/l ot5h(er1 §E1§%%Lf%ﬂsi Futéilg%ﬁle%%g\%?é % gpzjgr :d( by )essentl ally
the 15 saneP @é@l@b@taumar@hwn@zxdoK?@mgbwdrer@deditdamxmm Ne and acyl
Chrpound. 3- 1?“‘98‘”%“{?&“2%%85 EARAE A Wick ol OF MUY B 0Lk 71
ou
me{nﬁyl am de &?éc?ﬂi’é‘ﬁa‘ihédeacﬂ%maﬁ ﬁ@iqen@%$¢¢,eﬂ§§éhftﬁeﬁl§u©rw&yun@@tlar S and

met hyl ami ne pl@pmgtlveHPLesdnabédlﬁb@ds the G OhR tatel E!ﬁt Oﬁﬂé%lt%&ﬂs daged5 a8
conveni ery |y car boxyl1c aci %s and

|
ani nes usi ng a? %ﬁﬁﬁ lﬁgﬂr@m ﬁ ?t?é@f@?%@aetgﬁ? Wd@l qthﬁlééetaﬁﬁ‘?igﬂéﬁ}lleoﬁrﬁﬁe as
t he reagent msd pub brglhmtxp'act(,\eamm over mggrreahmomlﬁ%e ffﬂlit@reﬂ%ﬂ coﬁbéﬂfrﬁtéti dA§§|
i L (13 ) rtin g
S M dEZfLBQE‘%%{’e %ﬁiﬁ’% Eongtar ey L e s S Bt 0 R

N~R2XnR3~ 2 Xn 00 3-1H132Cl1

The other compounds of Example 3 were prepared by essentially the

15 same procedure using the corresponding carboxamide and acyl hydrazide.
Acetonitrile was used as solvent in the preparation of 3-2. Compound 3-19 was
isolated as a byproduct in the synthesis of 3-18. The methyl amides were prepared
from their corresponding methyl esters and methylamine using well established
protocols. The other amides were conveniently prepared from commercially available

20 carboxylic acids and amines using 1-(dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride as the reagent and published procedures. Preparation of the acyl
hydrazides was described in Procedures 34, 3B, 3C and 3D.

Starting Acyl Starting Acyl
S.M. Carboxamide Hydrazide | S.M. Carboxamide Hydrazide
for: for:
R? N X n R3 N X n
~ “R2 ' ~R2
o) 0
3-1 H 1 3-2 Cl 1
N N
O O
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I—~TT

H N1~1-y N OO0 -54 WD 03/104207 PCT/US03/17898 3-3 d 1 3-4 Cd 1 OY
3CO/ H H HO 0350 1360 1HFSCO NoH ylyNOOCF,3 3-7F
3-8 F wWoM3HEe2y NH OO 3-9 F0O 3-10 F0O HHOO 3-PcT@sSo1B9d42 C O
FSBCONo Il HY " Iy NOIVJ O 3-13 F0 3-14 C 1 ""OYH F3CO loy HOO O

55 WO 03/104207 PCT/ US03/ 17898
3-3 Cl 1 3-4 Cl 1
F4CO.
H H
N\ Qr“\
Q
o)
3-5 Cl 1 3-6 Cl 1
FaCO
H H
N\V H
O o] CF3
3-7 F 1 3-8 F 1
H FaCO
N H
W N
e} o
3-9 F 0 3-10 F 0
%)/H H
No N
O o “
3-11 Cl 4] 3-12 Cl 0
FaCO.
H
N H
Y, OY”\
's) o}
3-13 F 0 3-14 Cl 1
FgCO HO
H H
N\ N\
8] Q
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3-15C 13160 HH N COYOHO0O03-17d 13-18d 1 ~ H \ NHH
SANNMN CLOIl 003200 13210 1 O:0y N9y N 0 CF30 0 3-22 d 1
3-24 O WOMMOMF O CH3 0 3-25 O 1 3-26 O .2 /s y )yPCHI®I®1B9S-27 C
0330F HH NNOO -56 W 03/104207 PCT/US03/17898 3-31 O 1 3-32 O
H3CO HO H H

3-15 Cl 1 3-16 Ci 1
H H
Q\WN\ OO N
OH © 5
3-17 Cl 1 3-18 Cl 1
H
N
H
N__ H
o (O
G 0
0
3-20 Cl 1 3-21 Cl 1
o.
(0] CF0 O
3-22 Cl 1 3-24 Cl 1
SN ;
N__ N
F 0 CHy O
3-25 Cl 1 3-26 Cl 1
S
ﬁ N\ H
~ N N__
CHz0O O o
3-27 C1 0 3-30 F 1
ZCX\\W/H\\ Zﬁl\wr/H\
N N
O O
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)::) N FV\ NOO3-334d 13-34Ad 1 NH \O 3-350d 13360 H N
3-37 d 13380 G N\VF\ N\ OO 3-399d 1340dd 1 R3C/ Ca I H
N N Qv0lo3@42057 WO 03/ 104207 PCT/ US03/ 17898 Retenti omCVEISESI78G8 d
tructure Name Time (mn) (ni/z) 3-1 3,4- 2.17 280.2 dicyclopropyl-5- (1
, N~ phenyl cycl obutyl N /N)-4H1,2,4- triazole 3-2 3-[1-(4- 2.52 314.2

cl chl orophenyl)cyc |obutyl]-4,5- dicycl opropyl

wWITom

l

3-31 Cl i 3.32 Ci 1
HaCO HO
H H
F AN F AN
O O
3-33 Cl 1 3.34 Cl 1
H ©\/o
N Q(H
V4 -
O o]
3-35 Cl 1 3-36 Cl 1
‘ N
SN : >
o)
Q
3-37 Ci 1 338 Cl 1
ci
H H
N - N._
o o)
3-39 Ci 1 3-40 Cl 1
FsC. Cl
H H
N
~ \QYN\
© g O
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INN4H 1,2, 4-triazole O-'T" N 3-3 3-[1-(4- 2.75 324.2 O

chl or ophenyl )cyc f Iobutyl]-4- nethyl-5-phenyl- 4H1,2,4-triazole iN.NN

-58 WO 03wo®m42020PCT/ US03/ 17898 3-4 3-[1-(4- 3.33 408.1 PCiT/US03/17898
chl orophenyl )cyc I|obutyl]-4- nethyl-5-14 AN (trifluoromethox |

y) phenyl ]-4H OCF3 1, 2,4-triazole 3-5 3-[1-(4- 2.59 328.3 C

chl or ophenyl )cyc | obutyl]-4- cyclopropyl-5- (1 / N N nethylcycl oprop
yl)-4H1,2,4- triazole 3-6 3-[1-(4- 3.85 476.0 cl chlorophenyl)cyc

| obutyl]-4-(2, 2, 2-

Retention MS ESI
Cpd Structure Name Time (min) (m/z)
3-1 34- 2.17 280.2
dicyclopropyl-5-
(1-
N phenylcyclobutyl
W -4H-1,2,4-
V/ $ triazole
3-2 3-[1-(4- 2.52 314.2
- chlorophenyl)cyc
lobutyl]-4,5-
dicyclopropyl-
=N, 4H-1,2 4-triazole
N~¢ N
v
3-3 3-[1-(4- 2.75 324.2
cl chlorophenyl)cyc
lobutyl]-4-
methyl-5-phenyl-
4H-1,2 4-triazole
/N\
N
/N<©
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trifluoroethyl)-5- i N[4 N (trifluoromethox F3C y)phenyl]-4H
1,2,4-triazole OCF3 3-7 4-cyclopropyl-3- 2.34 312.3 F [1-(4

f I uor ophewolopay£207 | obutyl ] -5-(1- N nethyl cycloprop y Nyl ) PECHABIR]7898
triazole -59 WD 03/104207 PCT/US03/17898 3-8 3-[1-(4- 3.04 392.1 F
fl uorophenyl)cyc N-N | obutyl]-4- N OCF3 nethyl-5-[4- (trifluoronethox
y)phenyl ]-4H 1,2,4-triazole 3-9 3,4- 2.07 284.2 d icyclopropyl-5- Fb

[1-(4- t~ N N fluorophenyl)cyc JL |opropyl]-4H ~~~"" 1,2,4-triazole 3-10
4- cycl opropyl-3-—2.28 2908, 2
3-4 3-[1-(4- 3.33 408.1
& chlorophenyl)cyc
lobutyl]-4-
N methyl-5-[4-

N4 (trifluoromethox
J\Qm% y)phenyl]-4H-

1,2,4-triazole

3-5 3-[1-(4- 2.59 328.3
chlorophenyl)cyc
lobutyl]-4-
cyclopropyl-5-
N (-
N’ methylcycloprop
V/ \% y)-4H-1,2,4-

triazole

3-6 3-[1-(4- 3.85 476.0
¢ chlorophenyl)cyc
lobutyl]-4-(2,2,2-
trifluoroethyl)-5-
2\ [4-
/ N (trifluoromethox
FsC y)phenyl]-4H-

1,2,4-triazole
OCF4

3-7 4-cyclopropyl-3- 2.34 312.3
[1-(4-
fluorophenyl)cyc
lobutyl]-5-(1-
=N, methylcycloprop

N y1)-4H-1,2.4-
—\; triazole
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F_[1-(4 |

N~ fl uorophenyl)cyc
yl)-4H1,2,4- triazole 3-11 3-[1-(4- 2.47 314.1
~ | opr opyWwp-0d/1d20ycl opropyl -5 A (1 methyl cycl oprop vyl)-4BCIT/UBH178p% | azol e
-60 WD 03/104207 PCT/US03/17898 3-12 3-[1-(4- 3.16 394.1 qA N

| opropyl ] -4- nethyl-5-[4-

chl or ophenyl ) cyc |

y) phenyl | - 4H
NNtoral
y) phenyl ] - 461,

2
=

s ockF,

A-triazole 3-14 4-{5

nmet hyl - 5-[ 4-

cl

1,2,4-triazole 3-13 3-[1-(4- 2.49 378.1
-4 N1/ oCF3 P Ay ]

-[1-(4- 2 41
L A

N | opropyl ]-5-(1- nethyl cycl oprop

chl or ophenyl ) cyc

(trifluoronethox

340.1__ Cl

fl uorophenyl)cyc
(trifluoronmethox

3-8

F

BN i e

N-N
] \
N OCF3
\

3-[1-(4-
fluorophenyl)cyc
lobutyl]-4-
methyl-5-[4-
(trifluoromethox
y)phenyl]-4H-

1,2, 4-triazole

3.04

392.1

3-9

Q-
A

3.4-
dicyclopropyl-5-
[1-(4-
fluorophenyl)cyc
lopropyl}-4H-
1,2,4-triazole

2.07

284.2

3-10

4-cyclopropyl-3-
[1-(4-
fluorophenyl)cyc
lopropyl}-5-(1-
methylcycloprop
yD-4H-1,24-
triazole

2.28

298.2

3-11

Cl

3-[1-(4-
chlorophenyl)cyc
lopropyl]-4-
cyclopropyl-5-
(1-
methylcycloprop
yh)-4H-1,2,4-
triazole

247

314.1
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chl orophenyl)cyc N N J off |lobutyl]-4- methyl-4H1,2,4- triazol-3 1 |
phenol 3-15 2-15-[1-(4- 2.48 340.1 <ci HQ chl orophenyl)cyc -~ |obutyl]-4-
nmet hyl - 4Hv0,03/14201 r i azol -3 1} henol 3-16 3-[1-(4- 3.12 372CI/USCH/17898

chl orophenyl)cyc N N~ " J J lobutyl]-4- nethyl-5-(2- naphthyl)-4H
1,2,4-triazole -61 WO 03/104207 PCT/US03/17898 3-17 3-(2- 2.94 358.0 a
ci chlorophenyl)-5 NNN[1-(4- N lobutyl]-4- nethyl-4H1,2,4- triazole 3-18
6-{5-[1-(4- 2.01 364.1 c chlorophenyl)cyc |Iobutyl]-4- N, NN

nmet hyl - 4H 1,24

3-12 3-[1-(4- 3.16 394.1
al

chlorophenyl)cyc
N-N

Ly ocF, lopropyl]-4-

\ methyl-5-[4-
(trifluoromethox
y)phenyl}-4H-
1,2,4-triazole

3-13 3-[1-(4- 2.49 378.1
F

fluorophenyl)cyc
“}'NN\ lopropyl}-4-

OCF,
k methyl-5-[4-
(trifluoromethox
y)phenyl}-4H-
1,2 4-triazole

3-14 4-{5-{1-(4- 241 340.1

v}

chlorophenyl)cyc
NN
i N\>\©\OH lobutyl]-4-

\ methyl-4H-1,2.4-
triazol-3-
yl}phenol

3-15 | 2-{5-[1-(4- 248 340.1
C

chlorophenyl)cyc

HO
l\'!*'\{: b lobutyl}-4-
'\\' methyl-4H-1,2 4~
triazol-3-

vl }phenol

3-16 3-[1-(4- 3.12 374.1
ci

chlorophenyl)cyc
'7’:\ lobutyl]-4-

! methyl-5-(2-
naphthyl)-4H-
1,2, 4-triazole
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| 1 triazol-3-yl}-1H N benzi m dazole 3-19 6-{5-[1-(4- 2.37 378.1 ¢c

chl or ophenyl )cyc lobutyl]-4- N, NN nethyl-4H1,2,4- 1~ triazol-3-yl}-1- N
met hyl - | WWbenao4mdazol e 3-20 3-[1-(4- 2.55 366.1 cl chl ecoaisesyisygyc

| obutyl]-5-(2,3- N, Ndihydro-1- N/ benzofuran-5- o yl)-4-nethyl-4H
1,2,4-triazole 3-21 3-[1-(4- 3.11 408.1 cl chlorophenyl)cyc |obutyl]-4 N
~N OCF3 nethyl-5-12 i \ (trifluoronmethox vy)phenyl]-4H 1,2,4-triazole -62

WO 03/ 104207 PCT/ US03/17898 3-22 3-[1-(4- 2.66 342.1 C

| obut yl ] -5-(2-

NN F

fluoro hen 1 4

A

chl orophenyl ) cyc

3-17

cl
cl
r\ll’hl\>\©
N
\

41 2
O .l_,

=

N—pet-hy!
3-(2-
chlorophenyl)-5-
[1-(4-
chlorophenyl)cyc
lobutyl]-4-
methyl-4H-1,2,4-
triazole

2.94

358.0

3-18

? (N‘N

6-{5-[1-(4-
chlorophenyl)cyc
lobutyl]-4-
methyl-4H-1,2,4-
triazol-3-yl}-1H-

benzimidazole

2.01

364.1

3-19

Cl
1
bﬁ““
P
C

2

6-{5-[1-(4-
chlorophenyl)cyc
lobutyl]-4-
methyl-4H-1,2,4-
triazol-3-yl}-1-
methyl-1H-
benzimidazole

2.37

378.1

3-20

S

O

3-[1-(4-
chlorophenyl)cyc
lobutyl}-5-(2,3-
dihydro-1-
benzofuran-5-
y1)-4-methyl-4H-
1,2,4-triazole

2.55

366.1

3-21

|
4
N
/
1
/N"IN
N
/ N
%
cl
4
/
cl
N.
éé—{(/ N OCFs
N

"0

3-[1-(4-
chlorophenyl)cyc
lobutyl]-4-
methyl-5-[2-
(trifluoromethox
y)phenyl]-4H-
1,2,4-triazole

3.11

408.1
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triazole
cHs net hyl

354.1 Cl wblosnepbenyl )cyc
4-met hyl -4H 4-nethyl -4H 1,2,4-triazole

chl orophenyl ) cyc

3-24 3-[1-(4- 2.84 338.1
5-(2-N net hyl phenyl )- 4H1,2,4-tri azol e
| obutyl]-5-(2- ti-N OCH3 net horgphesayi)s9s

ct chl orophenyl)cyc

1,2,4-triazole

| obutyl]-4- N'N

3-25 3-[1-(4- 2.70

3-26 2.82 382.1

| obutyl]-4- N N nethyl-4H1,2,4- N triazol-3-yl}- s'N

1, 2, 3 benzot hi adi azol e

| opropyl]-4,5- N-N dicyclopropyl- 4H1,2,4-triazole

PCT/ US03/ 17898

3-27 3-[1-(4-

2.33 300.1 d chlorophenyl)cyc

-63 WD 03/104207

3-22

3-[1-(4-
chlorophenyl)cyc
lobutyl]-5-(2~
fluorophenyl)-4-
methyl-4H-1,2,4-
triazole

2.66

342.1

3-24

Ci

3-[1-(4-
chlorophenyl)cyc
lobutyll-4-
methyl-5-(2-
methylphenyl)-
4H-1,2,4-triazole

2.84

338.1

3-25

Cl

3-[1-(4-
chlorophenyl)cyc
lobutyl]-5-(2-
methoxyphenyl)-
4-methyl-4H-
1,2, 4-triazole

2.70

354.1

3-26

S5-{5-[1-(4-
chlorophenyl)cyc
lobutyl]-4-
methyl-4H-1,2,4-
triazol-3-yl}-
1,2,3-
benzothiadiazole

2.82

382.1

3-27

Cl

3-[1-(4-
chlorophenyl)cyc
lopropyl]-4,5-
dicyclopropyl-
4H-1,2,4-triazole

2.33

300.1
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- 2.17 298.2 F dicyclopropyl-5 [1-(4- NN fluorophenyl)cyc

-4H 1,2,4-triazole 3-31 3-[1-(4- 2.80 372.1 4 chlorophenyl)cyc

YWP-08404£207J ~ OCH3 fl uoro-4 F net hoxyphenyl)- 4- nPChiSo3H898

i azole 3-32 4-{5-[1-(4- 2.51 358.1 cl chlorophenyl)cyc NN

-4- methyl-4H1,2,4- NF ONtriazol-3-yl}-2- fluoro henol 3-33
2.92 350.2 <ci N,. chlorophenyl)cyc |obutyl]-4- cyclopropyl-5-

H1, 2,4- triazole 3-34 3-[4- 3.32 430.1 ' Ho (benzyl oxy) phen

- ( chl-orophenyl)cyc

3-30 34- 2.17 298.2

dicyclopropyl-5-

[1-(4-

[,‘“N fluorophenyl)cyc

)
N lobutyl]-4H-
A 1,2, 4-triazole

3-31 3-{1-(4- 2.80 372.1
cl

— DN == N

chlorophenyl)cyc
NN lobutyl]-5-(3-
/N)\Qﬂgc,., s fluoro-4-

F methoxyphenyl)-
4-methyl-4H-
1,2,4-triazole
3-32 4-{5-[1-(4- 2.51 358.1

chlorophenyl)cyc
NN lobutyl]-4-
N)QOH methyl-4H-1,2,4-
/ triazol-3-yl}-2-

fluorophenol

3-33 3-[1-(4- 2.92 350.2

“ NN \>/® chlorophenyl)cyc
‘ lobutyl]-4-

A cyclopropyl-5-
phenyl-4H-1,2 4-
triazole
3-34 3-[4- 332 430.1
a o VOOFO (benzyloxy)phen

\ y11-5-[1-(4-
chlorophenyl)cyc
lobutyl]-4-
methyl-4H-1,2,4-
triazole
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| obutyl]-4- methyl-4H1,2,4- triazole -64 W 03/104207 PCT/US03/17898 3-35
3-(1,1" -bi phenyl- 3.30 400.1 N N 4-yl)-5-[1-(4 chl orophenyl)cyc

| obut yl ] -wo oggod291 - 4H 1, 2, 4- triazole 3-36 3-(3- 3.09 358PCT/GSOM 94

chl orophenyl )-5 cl chl orophenyl)cyc |obutyl]-4- nethyl-4H1,2,4- triazole
3-37 3-(4- 3.04 358.1 <cl chlorophenyl)-5- \ [1-(4 %N chl orophenyl)cyc iIN
| obutyl]-4- nethyl-4H1,2,4 ol triazole 3-38 3-[1-(4- 2.78 342.1 cl

chl orophenyl )cyc [|obutyl]-5-(3 N fluorophenyl)-4- N A nethyl-4H1, 2,4- \
triazole E

3-35 3-(1,1-biphenyl- 3.30 400.1
o o 4-y])-5-[1-(4-
%\I\{ chlorophenyl)cyc
lobutyl}-4-
methyl-4H-1,2.4-
triazole
3-36 3-(3- 3.09 358.1

“ v N chlorophenyl)-5-
[\{ Cl [1 _(4_
chlorophenyl)cyc

lobutyl]-4-
methyl-4H-1,2,4-
triazole

3-37 3-(4- 3.04 358.1
chlorophenyl)-5-
[1-¢4-

Z N chlorophenyl)cyc
A lobutyl]-4- |
methyl-44-1,2 .4~
triazole
3-38 3-[1-(4- 2.78 342.1
chlorophenyl)cyc
lobutyl]-5-(3-

/N~N fluorophenyl)-4-
AN methyl-4H-1,2,4~
triazole

Cl
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-65 WO 03/104207 PCT/US03/17898 3-39 3-[1-(4- 3.30 392.1
| obutyl]-4- nethyl

chl or ophenyl ) cyc

-5-

[4- (trifluo

ci
romet hyl)

CF3
phenyl ]

1,2, 4-trivpaBao2e70 3-[1-(4- 3.40 392.1 O chl orophenyl) ®@ga/Us03/17898

| obutyl]-5-(2, 4-
cl
Exanpl e 2 was used.
used were identical

i, N di chl orophenyl) -
Preparative HPLC Met hod for

Anal yti cal
to those described in Exanple 2

LC Met

N ' 4-rmet hyl

hod for

-4H ci

-4

1,2,4-triazole
Exanpl e 3: The procedure described in
Exanpl e 3: 5 The procedures

Exanpl e 4 Procedure

4A Prepar at i-on—of—3-—1-{4-chl nanhnn\/ Y-{ZL)-3-(n t hoxy)cyclo yl]-
5,6,7,8,9, 1-ae ahydr o[ 1 2,4]triazol o] #331-84-azoci ne| ( 4- 3)30and 392.1
?E§ 13( ?né?'hﬁiﬁﬁl‘?%'xci dﬂ’o}b@'}of 5, 6, PHOEPRIONSYGhydr of 1, 2, 4] tri azol p[ 4, 3
- a]azoci ng (4- Eg‘) - 66 /104207 PCT/ 0808414898 €I C F /N /FC | O
IN'YNO djCl ¢ KOH F I N_ methyl-5-[4-
(trifluoromethyl)
phenyl]-4H-
1,2 4-triazole
3-40 3-[1-(4- 3.40 392.1
¢ chlorophenyl)cyc
Iobutyl]-5-(2,4-
AN dichlorophenyl)-
N 4-methyl-4H-
al 1,2 4-triazole
Cl
Preparative HPLC Method for Example 3:
The procedure described in Example 2 was used.
Analytical LC Method for Example 3:
5  The procedures used were identical to those described in Example 2.
Example 4
Procedure 4A
Preparation of 3-[1-(4-chlorophenyl)-(Z)-3-(methoxymethoxy)cyclobutyl]-
5,6,7,8,9,10-hexahydro[1,2,4]triazolo[4,3-alazocine (4-1) and 3-[1-(4-chlorophenyl)-
10 (E)-3-(methoxymethoxy)cyclobutyl]-5,6,7,8,9,10-hexahydro[1,2,4]triazolo[4,3-

alazocine (4-2)
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KCH, DIV{SO Et hyl ene pyridine glycol CHZCH2 CI C DC 11", N N\ NH2NH2
NNHZ NN, N H+ Et3N, AcCN Tol uene 00~ p\/0 0~~0 Potassi um hydr oxi de
(2.57 g) wa3diespl ved in dinethyl sulfoxide (8.0 nl). PCT/US03/17898

(4- Chl or ophenyl )acetonitrile (1.58 g, 10.4 mml) and 1, 3-dichloro-2 5

(met hoxymet hoxy) propane (1.993 g) were dissolved in ethyl ether (3 ni), and
this mxture was added dropwi se to the vigorously stirred potassium

hydr oxi de solution at roomtenperature. After stirring at roomtenperature
for one h, the reaction was qugnched by adding ice-cold water (5.5 ni).
The mixture was filtered throughvaspad of cel "te-whi ch Wag"yésh&d it h
ether (30 nL). The fil tT&t® was gd to a 10 sory fphel , & tihe

aqueous Iay‘é exgyacé it h &the /(3 xKotg argani c laysysT™
wer e conbi ned ' OV efonBRENESI U e» f at envefei | te , and¥“eoncent rd.

The product was purified by silica g¢l chrogr’f%ﬂograpy to provide 1-(4
chl orophenyl ) - 3- (et hoxymet hoxy) cycl ehutanecar boni t P8~ (1.28 g) as a~°~
m xture of isonmers (ca. 2:1). 15 The nitrite (1.28 g) and potassium

hydroxide (2.2 g) were dissolved i et hyl ene glycol (13 nL). After heating
for six h at 198C, the reaction mXture W cooled to rodi npenat ur e,
poured into water (15 o and waghed wt \/ 20 \/e\ gqugous
sol ution was camnghul | i fed Wit aquedwus ﬁgrdmochl ric a Sand
extracted with gtiEy (2 0' L) ~_The or gani c/Nayers feré conmbined, dri ed
over 20 magnesium sulfatey filteré¥*8nd concenvrated to give tRE product as

a brown oil (0.9068 g). o._o_ 5. o 6.0
1- (4- Chl or ophenyl) - 3- (net hoxynet hoxy) cycl obut anEgar\boxyI ic acid \(/0. 9068 Q)
and pyridine (0.40 nL) were dissolved in dichloromethane (12 nL) and

((380 'rrﬁf' tzg éﬁgcaddq/e 3”3'ﬁo@as&hﬂﬂ’f}jd?&i&e]@g’v@)_msji@bmd luv éignditiny] dilédnlide @t hane
reaction wadlad (g@-(glhggggggr\fyégcétgni%nffg (1r§8a l((;:,tllo(.)é{1 nlrnﬁo)ftzlljnrclel',3—é;cth?orro-%9 mn the
5  (methoxymethoxy)propane (1.993 g) were dissolved in ethyl ether (3 mL), and this
mixture was added dropwise to the vigorously stirred potassium hydroxide solution at
room temperature. After stirring at room temperature for one h, the reaction was
quenched by adding ice-cold water (5.5 mL). The mixture was filtered through a pad
of celite which was washed with ether (30 mL). The filtrate was added to a
10  separatory funnel, and the aqueous layer was extracted with ether (3 x 15mL). The
organic layers were combined, dried over magnesium sulfate, filtered, and
concentrated. The product was purified by silica gel chromatography to provide 1-(4-
chlorophenyl)—3—(methoxymethoxy)cyclobutanecarbonitrile (1.28 g) as a mixture of
isomers (ca. 2:1).
15 The nitrile (1.28 g) and potassium hydroxide (2.2 g) were dissolved in
ethylene glycol (13 mL). After heating for six h at 198°C, the reaction mixture was
cooled to room temperature, poured into water (15 mL), and washed with ether (2 X
20 mL). The aqueous solution was carefully acidified with aqueous hydrochloric acid
and extracted with ether (2 x 20 mL). The organic layers were combined, dried over
20  magnesium sulfate, filtered and concentrated to give the product as a brown oil
(0.9068 g).

1-(4-Chlorophenyl)-3-(methoxymethoxy)cyclobutanecarboxylic acid
(0.9068 g) and pyridine (0.40 mL) were dissolved in dichloromethane (12 mL) and
cooled to -10°C. Cyanuric fluoride (1.0mL) was dissolved in dichloromethane (2 mL)
25  and added dropwise to the reaction mixture. After 30 min the reaction was added toa
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WO 03/ 104207 PCT/ US03/ 17898 separatory funnel containing ice (10 nli).
After vigorous shaking, the dichloronethane |ayer was renoved, dried over
magnesi urwouwsfief2e7 filtered and- concentrated. The crude &cirash/uses de was
di ssolved in acetonitrile (3 nm.) and added 5 to a stirring solution of
anhydrous hydrazine (140 L), triethylamne (1.0 nL), and acetonitrile (15
m.) at OC. After 10 mn the reaction was conplete by HPLC/ M5 and dried
under vacuum A portion of the crude 1-(4- chI orophenyl) 3-

(et hoxynet hox cl obu anecar bohydr azi de 1 ng) was dissolved in
anhydr ous g‘)é O)é%ﬂt“nf Jofaining deerlQ ey nif] fVlgOfOUS S)hakmg, the

8- net hoxy- 2, cﬂdzmoﬁmﬁaﬂ?&nhex;&lnms eAdOCH @ idPRA8r kagnekiien S@IFAt iMRrdmaheat ed to
120C for thr Itl{l slowy cooled to roomtenperature. The product was

partially puri Fl ecii eby silica gel chromatography (100% ethyl acetate - 5%
met hanol in ethyl acetBhecrude aidlmetiderawad diissmlmdhylacaomhﬂé@nﬂgagﬂwde@

m xture szof rs. were
separ at ed by‘f6 ag_)supr e %E%%qn\r})faaggfdég% lﬁj‘%&éﬁ Y ((rlﬁgﬁig t el rél?mleﬁ bﬁg %dt ate
salts. Each asgionityites(15 e ay 0ofaaiftpr HQadnl thegeactiontmasavmpleobly HRLEVMSr bonat e
sol ution anohnawea@hg@twcgﬁ}net hyl acetate. The purified free bases

3-[1-(4-chl orophenyl) 3- ynethoxy)cyclobutyl]-r-S 6, 7,
8, E) 1(() hexahydPo [yl ft}q“aéfgll!‘aeocrf‘a ¢ S(4rhlgseptiepd)-3¢ 4- 1) and

ﬁ [ 1h( 4- chl c(mqﬂmgme)houy)mslﬂsutemafmymmb@(«w)scn/ﬁlgp{w& Wis$oledinbniyBo®y 10 20
ey 6L L ) AR B S TSR SR RIS
ef fici ent | y Bwpahdioadvasthgaetit é20°§3rfepthrﬁh then lslv@y cGibled ad ]Bﬁi;’l té]ﬁp(ﬂlaalreel
%/em ﬁ ?' | ndﬂﬁatﬂrb@lﬁ‘;% Was ?Qﬂtfﬁll? guré%gi d éﬂii%geé éﬂlé‘}ﬂa?c%%a@%a@%‘% L8R4 A0%are O
3- (4- chl or opfi e%ﬁlj ngl i qthylgectatg -9, 196 ﬁ@ﬂ@ngldn@[myl aceAjie) toagk e aofndkt@ee
a] azoci n- 3- >df)4 cysd ©RUh aB2r3804ti6, deshbctielR Tﬂl\é odef JeFé*sé}&ara%Q Z O6H 3-[
1-(4-Cnl 18" O%Qgpa}(at?ve(ﬁﬁ,é ar(ng%oﬂ?e)éi arsr%}tleQr try uo oCalc&gt%tsglt; Each salt was

individually added to a saturated sodium bicarbonate solution and extracted with ethyl

acetate. The purified free bases 3-[1-(4-chlorophenyl)-cis-3-

(methoxymethoxy)cyclobutyl]--5,6,7,8,9,10-hexahydro[1,2,4]triazolo {4,3-a]azocine

(4-1) and 3-[1—(4—ch10rophenyl)—trans-3—(methoxymethoxy)cyclobutyl]-r—5,6,7,8,9,10-

20 hexahydro[1,24]triazolo[4,3-a]azocine (4-2), were dried over magnesium sulfate,

filtered and concentrated. The isomers, 4-1 and 4-2, were more efficiently separated

by chiral preparative HPLC (ChiralPak OD (Daicel Chemical Industries) 2 cm x 25

cm column, 20% isopropanol/heptane, 6 mL/min); MS ESI (m/z) 376.2.

Procedure 4B
25 Preparation of 3-(4—chlorophenyl)—cis~3-(5,6,7,8,9,10-hexahydro[1,2,4]triazolo[4,3—
aJazocin-3-yl)-cyclobutan-r-ol (4-3)

TFA
CH,Cl,

o

\/0\ OH

3-[1-(4-Chlorophenyl)-cis-3-(methoxymethoxy)cyclobutyl]-r-
30 5,6,7,8,9,10-hexahydro[1,2,4]triazolo[4,3-a]azocine (4-1) (53 mg) was dissolved in
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30 5,6,7,8,9, 10- hexahydro[ 1, 2, 4] tri azol o[ 4, 3-a] azocine (4-1) (53 ng) was
dissolved in -68 WO 03/104207 PCT/US03/ 17898 dichl oronmethane (1 M.) and
stirred aworosamoenperature. Trifluoroacetic acid (0.2 niPCTVEe3/am8ded, and
the solution was stirred overnight at roomtenperature. The volatiles were
renoved under vacuum and the residue was purified by silica gel

chromat ography to give 3-(4-chl orophenyl)-cis-3-(5,6,7,8,9,10 5
hexahydro[ 1, 2, 4]triazo|o[4 3-aJazocin-3-yl)- cyclobutan r-ol (4-3) as a
white solid. 4- Ch] or ophenyl ) -trans- 3-(5, 8,9, 10-

hexahydr o[ 1, fécla! Fqrpey %@dﬁ&n@ gfsbged at Iz?om t?m@?@r%uifaﬂwmacyetl(s@c@)«)\zas

pr epar efl by me;ss,amadc&ldl ynd e solafBn g SIRed 6vcus| mghtfr&ﬁn%?hﬁ&ithfé strar ti ng
mat eri a

Start Materi al Starting Materi al
sta e o NS oyt undef Viuint it B PR b mirtecp sl (i )
(mz) 4-3 3shidmetoRmpbpbegiyt B-(4-LhRo@RAyD-cisG- (SXBNNI(EH s-3-(5,6,7,8,9, 10-
-N hexah [ C b o) cycl obut an-r - ol
-69 WO 03/ 104%8%‘%@/%%@%?@%%@ cﬁié%ﬂﬁ ZY@ éé}a%}l%phrenl 7197 332.2 a1

as a white solid.

3-(4-Chlorophenyl)-trans-3-(5,6,7,8,9,10-
hexahydro(1,2,4]triazolo[4,3-alazocin-3-yl)-cyclobutan-r-ol (4-4) was prepared by
essentially the same procedure using the epimeric starting material (4-2).

10
S.M. S.M.
for: Starting Material for: Starting Material
4-3 4-4

\LD

Ret.
Cpd Structure Name Time | MS ESI
(min) (m/z)
4-3 3-(4-chlorophenyl)- 1.95 332.2

cis-3-(5,6,7,8,9,10-
hexahydro[1,2,4]triaz
olo[4,3-alazocin-3-

yl)-cyclobutan-r-ol

OH
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trans-3-(5,6,7,8,9,10- ND N ol o[ 4, 3-a]azoci n-3- yl)-cycl obutan-r-ol HO
Procedure 4C Preparati on of

3- (4- chl owophaed) - 3- (5, 6, 7, 8, 9, 10- hexahydr o[ 1, 2, 4] t r i azolPO[rAjsB3/17898

a] azoci n-3-yl )cycl obutanone (4-5) 5 ci ci t\ NNNTPAP NN-N / \ NMO
CH2Cl2 NN HO O 4-5 A mixture of alcohols (4-3 and 4-4) (114.1 ng) was

di ssolved in dichloronethane (5 nL) and cooled to OC. Tetrapropyl anmoni um

perrut henate 10 (TPAP, 12.1 ngy) and 4-nmet hyl norphol i ne N-oxide (60.4 ng)
wer e added, _and_the reaction was warned to-room-tenmpergture—After three h,

r.l\/l ks

the crude repgtion was added dif®¢-thlompheny)-sili t&7gel 3621[2an and
purified (100% déchl ororret hane -p 5%% ﬁlaaspgho_ n di chljoronet hane -> 10%

met hanol in dic
xbdxyﬂyctr{)[llz #]tddz ri azol q[ 4, 3-a] azocin-3 15

chl or ophenyl ) -3

LY Calonl orop "315!‘%33%3‘29’?11“ £ 8708 010, oo acton of
hexahydr o[ 1, 2, 4 wéoletktalsr 0170 VO 03//104207
PCT/ US03/ 11808 | O O IN-N PhapCHBBr NN/ N KbvDS, THE N\ O|H2C D 4-6

3- (4- Chl or gphenyl ) - 315, 6, 7, 8,9, 10- hexahydro[ 1, 2}4] tri dzol o [4, 3-

Procedure 4C
Preparation of 3-(4-chlorophenyl)-3-(5,6,7,8.,9,10-hexahydro[ 1 ,2,4]triazolo[4,3-
alazocin-3-yl)cyclobutanone (4-5)

N TPAP N
O NMIO, CFuCh O

A mixture of alcohols (4-3 and 4-4) (114.1 mg) was dissolved in
dichloromethane (5 mL) and cooled to 0°C. Tetrapropylammonium perruthenate
10  (TPAP, 12.1 mg) and 4-methylmorpholine N-oxide (60.4 mg) were added, and the
reaction was warmed to room temperature. After three h, the crude reaction was
added directly onto a silica gel column and purified (100% dichloromethane — 5%
methanol in dichloromethane — 10% methanol in dichloromethane) to give 3-(4-
chlorophenyl)—3-(5,6,7,8,9,10—hexahydro[1,2,4]triazolo[4,3-a]azocin—3-
15  yl)cyclobutanone (4-5); MS ESI (m/z) 330.1.

Procedure 4D

Preparation of 3-[1-(4-chlorophenyl)-3-methylenecyclobutyl]-5,6,7,8,9,10-
hexahydro[1,2,4]triazolo[4,3-alazocine (4-6)
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aJ azoci n- 3-yl ) cycl obut anone (4-5) (52 ng) was dissolved in freshly
distilled 5 tetrahydrofuran (2 nL). Methyltriphenyl phosphoni um brom de (281
ng) was awoed/104201 | owed by potassi um bi s(trinethylsilyl)arcaaso¥iisRs, 0.5M
in toluene, 1.25 nL). After stirring for 24 h at roomtenperature, the
crude product was added to a saturated sodium bicarbonate sol ution and
extracted with ethyl acetate. The organic |layer was collected, dried over
magnesi um sul fate, filtered and concentrated. The product was 10 purified
by silica gel colum cegonatography to give 3-[&-(4-chlorophenyl)-3-

met hyl enecycl obutyl]-5 ,7,8,9,10-hexahydro[1,2,h

(4-6); M ESI (mz) 3
3-[1- (4-chl orophenyl)
hexahydro[ 1, 2, 4] tri azo
CH2Cl2 NF F 4-7 3-(4-
1,2,4]triazolo [4,3- 20

. Procedure 4E Prepar ati=on of
di fl uorocycl obutyl]--5 ,8,9,10- 15

NalNazoci rPel"QElCég 2/ \NNAN DAST \ NN N

Beny! ) xdvod Fnb. 7. 8,\9.10-

i n-3\yl)cycl obut anpng (4N5) (M1.4 ng) was
di ssol ved in dichl or onepha (Di ethyl am peysulfur tygifluoride
(DAST, 73 L) was addedg and t ution Vas rred 4 h at room
tenperature. The solution was poured into saturated 4s/1 WO 03/104207
PCT/ US03/ 17898 aqueous sodi um bi carbonate and extracted with

di chl oronet hane. The organic | ayer was dried over magnesi um sul f ate,
filtered and concent r a-edChipnepheny)-de(6,6068,9 0 ek Rleyallr oyt , 254 Jdi azal ofie B-

chr omat ogr a 0L Nl - %: I L or onet hane
°L 83% rechanazaeky @ﬁ’(“‘é‘?‘%ﬁ%@%&%???o m?v%ass@fg‘%iﬁ??fé fietils SRUH ) %
3, 3- di f | dor SEYRNYEIRYEN (2 Bilg, Mashg ,rmfwgﬁwyh%ym romide (28] mg) was added
1,2, 4] tri azdbbpWeBbpp@aain Bis(thméltiylsilBamfle (HMDS, 8324 i oRleac &y Hi14F
Preparation &ffter stirring fo t QICEWas
3- [ 1- ( 4- chi SHEBRERAGTOF P4 Rt Bom omsEAI e ohiE C{dp Prodiic wes gddgd fga satprated
hexahydr o[ 1,s2diait bicabohas§ dolB8tia] amboitraeted 4viB)eth3l agetate. The organic layer was
collected, dried over magnesium sulfate, filtered and concentrated. The product was
10 purified by silica gel column chromatography to give 3-[1-(4-chlorophenyl)-3-
methylenecyclobutyl]-5,6,7,8,9,10-hexahydro[1,2,4]triazolo[4,3-a]azocine (4-6),
MS ESI (m/z) 328.2.

Procedure 4E

Preparation of 3-[1-(4-chlorophenyl)-3,3-difluorocyclobutyl]-5,6,7,8,9,10-
15 hexahydro[1,2,4]triazolo[4,3-alazocine (4-7)

Cl Cl
N—N DAST N—N
/N I\
N CH,Cl, N
O F E

47

3-(4-Chlorophenyl)-3-(5,6,7,8,9,10-hexahydro[1,2 4]triazolo[4,3-
20  alazocin-3-yl)cyclobutanone (4-5) (11.4 mg) was dissolved in dichloromethane (1
mL). (Diethylamino)sulfur trifluoride (DAST, 73 uL) was added, and the solution

was stirred for 24 h at room temperature. The solution was poured into saturated
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N NI Il N DAST/ ON CHzCI2 6H F 3-(4-Chl orophenyl)-cis-3-(5,86,7,

8,9, 10- hexahydro [ 1,2,4]triazolo [4,3- 15 aJazocin-3-yl)-cycl obutan-r-ol
(4-3) (21w8B oand420ms di ssol ved i n anhydrous di chl or onet hameT(WBoH1718R§ and
cooled to OC. (Diethylam no)sulfur trifluoride (DAST, 80 L) was added. The
solution was warnmed to roomtenperature and stirred overnight. The product
was poured into saturated aqueous sodi um bi carbonate and extracted with

di chl oronet hane. The organic | ayer was dried over magnesi um 20 sul fate,

filtered and concentrated. The residue was purified by silica gel
chr omat ogr agRYequs Ses R RieArbensHEATaTEracted lﬁ&ﬂ@qu?%‘ai Lcth 8?35‘%’&1%?% -> 5%
met hanol i n yelsGhie@bosrah AaRelint @ilfatey 6ltrell hnd dordehritophEhwytesidue ans - 3-

fl uorocycl obutyl]-r-5,6,7,8,9,10-h 1.2, 4] tri I - .ZOCli
(a8~ 5° 1 Poribed iy 3lspkeh i Pane O R Pt b BE° 0° s
Pﬁéagg (rjnre o[ é}cﬁc}ﬂdrbigigﬁmﬂ? o} 8%3mathancldh dh{otedpihaees tp g@p&ﬁd(WI@QB%ﬂWDaI |y

I 2 = .\\D
03/ 104207 baT- %%E@f%?@@ﬁ&ygﬁ}?ﬁ%:%m%@wﬁ%?’?i“ﬁg*@ﬁ/é‘l“?r‘? a?ocfﬂ%er @B ng
Materi al 4- M3BSI (@z):G352..N ~ N ~ NON D OH HO Ret. Cpd Structure Nane
Time M5 ESI  (min) (inlz) 4-8 3-[1-(4- 2.47 334.1

Procedure 4F

Preparation of 3-[1-(4-chlorophenyl)-trans-3-fluorocyclobutyl]--5,6,7,8,9,10-
10 hexahydro[1,2,4]triazolo[4,3-a]azocine (4-8)

cl
N
N\/ AN N~ N\
‘\\\\\N DAST \\\\\N
> ———- &
CH,Cl,

3-(4-Chlorophenyl)-cis-3-(5,6,7,8,9,10-hexahydro[1,2,4]triazolo[4,3-
15  alazocin-3-yl)-cyclobutan-r-ol (4-3) (21.3 mg) was dissolved in anhydrous
dichloromethane (1.5 mL) and cooled to 0°C. (Diethylamino)sulfur trifluoride
(DAST, 80 uL) was added. The solution was warmed to room temperature and
stirred overnight. The product was poured into saturated aqueous sodium bicarbonate

and extracted with dichloromethane. The organic layer was dried over magnesium
20 sulfate, filtered and concentrated. The residue was purified by silica gel
chromatography (100% dichloromethane — 1% methanol in dichloromethane — 5%
methanol in dichloromethane) to give 3-[1-(4-chlorophenyl)-trans-3-
fluorocyclobutyl]-r-5,6,7,8,9,10-hexahydro[1 ,2.4]triazolo[4,3-alazocine (4-8).
3-[1-(4-chlorophenyl)-trans-3-fluorocyclobutyl]-r-5,6,7,8,9,10-
25  hexahydro[1,2,4]triazolo[4,3-a]azocine (4-9) was prepared by essentially the same
procedure using the epimeric starting material (4-4).
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C chl orophenyl )-trans- N~ 3-fluorocyclobutyl]-r '~ 5,6,7,8,9,10- hexahydro
[ 1,2,4]triaz F olo[4,3-a]azocine 4-9 3-[1-(4- 2.39 334.1 C

chl or ophewglopAed2s7 3- \ / LN fluorocycl obutyl]-r N 5,6, 7, 8PeTAGe3/Ims%8 ahydr o
[ 1, 2,4] triaz F olo[4,3-aJazocine Procedure 4G 5 Preparation of

3-(3-net hyl -1 -phenyl cycl obutyl)-5,6,7,8,9, 10- hexahydr o

1,2,4]triazol o[ 4, 3-al azoci ne (4-10) -73 WD 03/104207 PCT/US03/17898 N/ /

i N/ _ I NBr N NHz ~ / toluene, heat KHVDS, THE -40 C, Argon C 4-10

2- Phenyl acet ohydrazide (1.01 g) was added to a solution of anhydrous
toluene (11 nm) and 8-nethoxy-2, 3, 4,5, 6, 7- hexahydroazocine (0.96 nL). The 5

m xture wag warmeg to o0C for 3 h and ngq\tged to IT0C overnight.]|The
solution wa®Mooled to room t enper at yir 8-and| concentrated. The fesidue was
purified by sfdrica geltatineviRieagr aphy tfor:gi e  Starting Material
3-benzyl -5,6, 7,8, 9, I0- hexanydro[ I, 2, &4 tri gzo o[ 4,3- aJazocine a$ a white
solid. 3- Benz?rlg- 516, £, 8,9, 10- hexahydr ¢[ 1,72, 4] tr i,azol o[ 4, 3-a] azo¢i ne (287.6
10 nmg) and |1- bron- 3- chker o 2rethyl pfopane (140 ver e di ssolved in
anhydr ous, | deoxygenat et\r ahydrof ujan, ang th Iuﬁ was ¢ooled to
-40C under |an argon at pher'e. Pot agsi um bf s(tr g Byysi |yl ) ami de ( KHVDS,
0.5Min toljuene, 2.5 nl)
é"’ HO
Ret.
Cpd Structure Name Time | MS ESI
(min) | (m/f)
4-8 3-[1-(4- 247 334.1
chlorophenyl)-trans-
3-fluorocyclobutyl]-r-
5,6,7,8,9,10-
hexahydro[1,2,4]triaz
olo[4,3-a]azocine
4-9 3-[1-(4- 2.39 334.1
c \ chlorophenyl)-cis-3-
'\ﬁ: N fluorocyclobutyl]-r-
SN 5,6,7,8,9,10-
X hexahydro[1,2,4]triaz
F olo[4,3-a]azocine
Procedure 4G
5 Preparation of 3-(3-methyl-1-phenylcyclobutyl)-5,6,7,8,9,10-

hexahydro[1,2,4]triazolo[4,3-a]azocine (4-10)

-73 -



was added dropw se. After 30 mn, a second aliquot of KHVDS (2.5 nL) was
added. After 30 additional mn, KPIIVIDS (2.15 nlL) was added agai n, and

t he sol utwonsmegol5 allowed to slowy warmto room t enper CAMGSH3/ABYEr one
h, the reaction was quenched wth water and added to brine. After
extraction wth ethyl acetate, the organic |layer was dried with nagnesium
sulfate, filtered, evaporated and purified by silica gel chromatography to
give 3-[1-(4-chl orophenyl)-(2Z)-3-(net hoxynet hoxy) cycl obutyl]-

5,6,7,8,9,10- hexahydro[ 1, 2, 4] tri azol o[ 4, 3-a] azocine (4-10) as a ca. 1.2:1

m xture of 2Q_isoners; M° m z 296. 2, Procedure 4H Pr £

1-(4-chl oropl)-Otrans 3-fluoyoc r
McLi, LiBr, T hl O i

. :
g 01 OH 0 25 (4-Ch oroph°é?i’3?l3aceton|trll (14 04 QEC\A@&* di ss8
freshly distilled tetrahydrofuran (250 nlL) stirred at -78Cjunder argon

[1]. Methyl -74 WO 03/104207 PCT/ US03/17898 lithium (LiBr conplex, 1.5 M
in diethyl ether, 62 nm., 1 eq.) was added dropwi se such that the reaction
tenperature stayed bel E% i.on.was irred for one h at -78C
and turned from yel | ow Q\%eﬁ\ggﬁt%g REPE@W&F&‘&F%@SB 8 oHApiFaE  and
t he sol uti ontolzese§ti migdnd 8ﬂn<a;h01@dﬂ,814i,malheﬁﬁhydrdazo&vhé (096 magNERE um i odi de
S (3.OM i diglhwl t(f)ﬁ{“ ol ut turned |ight

brown as it was VY“‘PS \Egﬁér}rgm'% g%f)gggtléﬁée&m@?r ﬁg‘é)Pnl ght .

The reacti onw%@01ﬁh@ﬁ@ﬁ@demp%fﬁt%%@CO(W@Hmﬁ)d ﬁhclreatducIMaseadnﬁod pyisificad t h 5

N aqueous hyg ehivhné@apiach dildaheri1-Ble)r. 8 BORR IR ‘éezgtrﬁ'% Iofs she 1ayers
separated. The or.ganiC Qe/er was ['ected and t ue ayér was
reextract ed SEHTH Srhyhieidlid (2 x 50 nm). The 10 or ganl c layers were

conbi ned, dried with nR@easjiss susl g, 20-Bexahiydiioet, gd]tﬁazbloﬂzm& B&diﬁé ed7.6The
crude 1- f()4 Cltﬂé?fuﬁpf' BrOFhS- 3-chﬂ%g 2= Xt%//ﬁ)lré)p%% ?ﬂﬁ) uL)C\AE/ierr {]slsél% n agnﬁydrous
deoxygenated tetrahydrofuran, and the solution was cooled to —40°C under an argon
atmosphere. Potassium bis(trimethylsilyl)amide (KHMDS, 0.5M in toluene, 2.5 mL)
was added dropwise. After 30 min, a second aliquot of KHMDS (2.5 mL) was added.
After 30 additional min, KHMDS (2.15 mL) was added again, and the solution was
15  allowed to slowly warm to room temperature. After one h, the reaction was quenched
with water and added to brine. After extraction with ethyl acetate, the organic layer
was dried with magnesium sulfate, filtered, evaporated and purified by silica gel
chromatography to give 3-[1-(4-chlorophenyl)-(Z)-3-(methoxymethoxy)cyclobutyl]-
5,6,7,8,9,10-hexahydro[1,2,4]triazolo[4,3-a]azocine (4-10) as a ca. 1.2:1 mixture of
20 isomers; MS ESI (m/z): 296.2

Procedure 4H

Preparation of 1-(4-chlorophenyl)-trans-3-fluorocyclobutane-r-carbohydrazide

a
al - N
1. Meli, LiBr, THF, Et,O & Benzoy! chloride
ZN 3 B3 ' pyridine, CH,Cly
3. MeMgl 5
OH

o]

25 (4-Chlorophenyl)acetonitrile (14.04 g) was dissolved in freshly
distilled tetrahydrofuran (250 mL) and stirred at -78°C under argon [1]. Methyl

-74 -



4.2: 1 ratio of cis:trans isonmers) was dissolved in dichloronethane (150
m.) and stirred at OC. Pyridine (11.3 nL) and then benzoyl chloride (10.8
nm) were wodedo@b7 and the sol ution was warnmed to room t enmperatsos/e7sasnd
stirred for 2.5 h. Additional pyridine (2 nL) and benzoyl chloride (2 niL)
were added and the reaction was stirred at 30C overnight. The reaction was
added to a saturated sodi um bi carbonate solution and extracted with

di chl oronet hane. The organic | ayer was washed with saturated armgnl um
chloride, drjied over magnesi chloride, filtered and concentrated to give
20 a reddis ltgfqn.l @EEC?&BE’?‘Sg 4n Qiethe! SBpaPaidd 15l ovas addegropwise such

chr onmat ogr apthyt tha x4etich mliﬂpermfetsthgze@béloe/wgae‘xf.-ﬂh@s%}%tcbrﬁbés?fti@[@atf&%t}%/h mexanes
-> 50% dich].o ne/ hexanes, -4 100% .pro ane ive the _
desi red 3-(4%t -‘éﬁﬁ’;%n@?}ﬁ%ﬁ& 5"-“&?‘?1% E%/geﬁlié‘ifjc%ﬁgﬁoﬂ%gﬂw)éf ég‘{egéi.f%@’v@y a ci
Cl MeO Nay"anOABTsolutiove @kb GHEAC 21 aiChddDi@Hl PO nfin 2Methyl magnesium iodide ved
3-(4-Chl oy op l; i 4 s dissolve
n et hanol 1¥ o Rabo o] sk SRR bl sREREEhRo Rty bR BBS ot e
Li t hi um hydr %35 %@Wﬁ%ﬁ@éﬂaf@m tempeghiugend diigedpvernighh ThetreactionGvasl) and
added to t heqleaamaatieh salekt71RL) Ad Ridikbd W Hr 250 §1\ﬁé§ﬁg§ﬁ§§dg&wﬂcde (ca.

2 was added, a t olatile_sol vents were renove aporation. The
re?n)ai ning - %l%agg? TE‘E'Zé?nP&YF‘F uptigthe layess separatad: xihgosganislagstwasct ed

wi th di et hylcodlebied andithd agheowngan 'wgs i*a%)(&actwﬁ']iqtﬂ H;ij&lﬁiyl etHet (2 knlsg lﬁ)mtgi. qrmlle R
sul fate,;of il ncentr at ta.,give the ired cyc utanol . A
portion 1% t(i%g{ﬂﬁgPX%&Y%?S%HEW}??’)CE{?#S\YI -W}e}%ﬂeﬁ&‘%f)‘ﬁf%ebg&tﬁﬁ%éapg carbonitrile
(1.13 g) wascodresateded i n anhydrous di chl oronet hane and stirred at OC. 5

(Diethylam no)sul fur trifluoride (DAST, 1.43 g) was added and the solution
was warned to 40C for 1 ¢rudetdd-chiormphemAsT-hydroxyerc)obntanesldekebominie (dae

reaction was4.2 st irdticest VRARY i90therd) waO&ssol 4 if %ﬁdﬁ‘ic%r@ e@(fﬁﬁe gﬂ@!n?%’ arfgdded to
3?2 lﬁlr g'; g(rjre? %ﬂ%ﬁ-ﬂ%ﬁ? g’?ﬁ%’i@% E@;f ﬁ%ﬂ@%&d th%r? %er?z)égflr gh(iogde (1\(/)\1! SCmLsMwere added
15  and the solution was warmed to room temperature and stirred for 2.5 h. Additional
pyridine (2 mL) and benzoyl chloride (2 mL) were added and the reaction was stirred
at 30°C overnight. The reaction was added to a saturated sodium bicarbonate solution

and extracted with dichloromethane. The organic layer was washed with saturated
ammonium chloride, dried over magnesium chloride, filtered and concentrated to give
20  areddish oil. The two isomers were separated by silica gel chromatography (25%
dichloromethane/hexanes — 33% dichloromethane/hexanes — 50%
dichloromethane/hexanes — 100% dichloromethane) to give the desired 3-(4-
chlorophenyl)-cis-3-cyanocyclobutyl benzoate (18.63 g).

25 3-(4-Chlorophenyl)-cis-3-cyanocyclobutyl benzoate (6.42 g) was
dissolved in methanol/tetrahydrofuran (10 mL/20 mL) and stirred at room
temperature. Lithium hydroxide monohydrate (1.1 g) was dissolved in water (10 mL)
and added to the benzoate solution. After 10 min, solid ammonium chloride (ca. 2 2)

was added and the volatile solvents were removed by evaporation. The remaining
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were conbined, dried with nmagnesiumsulfate, filtered and concentrated. The
crude 10 residue was carefully chromat ographed on silica gel (10% et hyl

acet at e/ wwanaee20> 20% et hyl acet at e/ hexanes -> 25% et hylPCaasnatBphexanes)
to give 1-(4-chlorophenyl)- trans-3-fluorocycl obutane-r-carbonitrile (1.024
g. d d d d |hexaBnes, toluene 78 C NaCl Q2 / YLOH 1. TM5-CHN2 / N NH2
2. 5% H2SO4 f-BUGH, THE 2. NH2NH2 H H2O, NaH2PO4 refl ux 2-nethyl - 2- but ene
F F 15 1-(4-Chlorophenyl)-trans-3-fluorocycl obutane-r-carbonitrile (1.65
g) was dissolved in anhydrous toluyene (30 nL) and cooled to -78C. A

sol ution of *HFPEIBHEYE %rﬁxﬁﬁﬂ;ﬁﬂ%‘?‘idéeéhﬁ(lBFIEAL%ndIhfP\/Pligﬁmﬁé%ﬁﬁé’§§ ddedt nl) was
added over 1@ith magnesumd stilfete Sfiltastd, @nd veuscestrhted eslgive thedRsiitdicycldhRitn@aCct | on
was quenched by adding 20 5% sul furic acid (2.5 nL) and warned to room
tenperature. After oneAmortidreofithx i «(#-ehlonaghehil)icesr BHydrok wiyglvbacapas- of

lite. The pgg, j 3 . dt i fil t
poured i o Savontie HEEDERl dikbcRichth oL Bl B Pplalne F Sl el © S
sol ution %s(QQWFEEF@HSWQTHHQFWG GyeiTatlet3 Dhreasnddetimnd thaypelutiomene
conbi ned, - dr@ghedth YDCOBRGNRSH. URNGHbAATSAS T '(é.ts?ﬁlﬁ%da%”agldg@&fg{ﬂ%’f@a%ﬁgn wad 'he

r aRydr of ur an/ 2-

crude al dehysg.e \é/as di. ssol X&%l n t-butanol/tet
met hyl but - 2- BFEEYEMERt AEAQHG. Shg solufign wasicopled. added g iatemaisdagueause.  Sodi um
chlorite (1.sodig) brabonms] ad difaydd 0gies RIBSREAbRAMARE. The WRkRicExggakved in

water (7 dded.tp the vigorously stirring solution. After 80 mn,
the vol at 1 evesrOmRREa ot B dRiiR st Julrind AT Pranisiot g e

aci di fi d@ t oepHpewas cdrefutiyebromnatdgraghed pdrsiidal get (10%ethgl. acTtac:/pxagiscts Was
extracted w 3 - . 07

ooT] Us0s! 17 g el accBighaldiel ?or%%‘u%%te@)“‘%f’rt%g@e’éa\?ég b @V%i‘%f%gmlg}y@;
filtered, arf8®swpBewerdobwancgr-gasbenitrile 69248 car boxylic acid. .

1- (4- Chl orophenyl ) -trans-3-fl uorocycl obut ane-r-carboxylic acid (5.68g) was
di ssol ved i n dichl oronet hane/ met hanol (40 nmL/10 m.). 5

i i di azonet hane ¢ m, 2.0 Mimhexanes) was added until the

yel | ow N 1. DIBAL, toluene Q Q
P hexancs, -78°C V.,  Nacio, Vg 1 TMSCHN,
5 —_—_— . & —_— o —
2. 5% HpSO4 #+BUOH, THF 2. NHoNH
- NHoNHp
Ho0, NaH,PO, reflux
2-methyl-2-butene
F F F
15

1-(4-Chlorophenyl)-trans-3-fluorocyclobutane-r-carbonitrile (1.65 g)
was dissolved in anhydrous toluene (30 mL) and cooled to -78°C. A solution of
diisobutylaluminum hydride (DIBAL, 1 M in hexanes, 9.4 mL) was added over 10
min, and the solution was stirred for 30 min. The reaction was quenched by adding

20 5% sulfuric acid (2.5 mL) and warmed to room temperature. After one h, the mixture
was filtered through a pad of celite. The pad was washed with ethyl acetate, and the
entire filtrate was poured into water (20 mL). After separating the layers, the aqueous
solution was extracted with ethyl acetate. The organic layers were combined, dried
with magnesium sulfate, filtered and concentrated.

25 The crude aldehyde was dissolved in #-butanol/tetrahydrofuran/2-
methylbut-2-ene (15 mL/5 mL/5 mL) and stirred at room temperature. Sodium
chlorite (1.56 g) and sodium dihydrogenphosphate (2.39 g) were dissolved in water (7
ml.), and added to the vigorously stirring solution. After 80 min, the volatile solvents
were removed under vacuum and the mixture was acidified to pH 2 with aqueous 1N

30  hydrochloric acid. The product was extracted with ethyl acetate (3 x 30 mL). The
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color remained. After stirring at roomtenperature for one h, TLC showed
the reaction was conplete. Acetic acid (2 nL) was added to quench the
(trimet hyWweioBgbdedi azonmet hane, and the sol uti on was concenPCatusd3/1m98)i ve
met hyl 1-(4- chl orophenyl)-trans-3-fluorocycl obutane-r-carboxylate. 10 The
crude methyl ester (5.8 g) was dissolved in toluene (15 nL). Anhydrous
hydrazine (3.1 nL, 98.8 nmmol) was added and the reaction was refluxed for
two days. After cooling to roomtenperature and renoving the tol uene under

vacuum the product was purified by silica ge|l. chromato 9
acetate) t @g’gaqﬁgwere combri)ned, dried ove¥ magnesiumgsulfate, Irﬂterectl, a%l% Q%ra %(? too/0 Ethyl

1-(4-chl oro%h@mghegife@ragrngg,lli@m@pycl obut ane-r-carbohydrazide as a white
15 solid (4.82 g). Procedure 41 General Scheme cIl ONHR2 / r-NCIl HR3H

MeOTf R3 2 F /1 _R3 YN-URChloZophef121Rn Bk ok &clobolaneneafRoRr gt adkd
Preparation

3-[1-(4-chl cgg '%Eﬁ)e‘ﬁ% ‘}i§st°}‘§rﬁl§9gi@i%%?%@%?/%hhtawl] & QI%U g](l) (r:nL 3] opropyl -r- 20
4H 1, 2, 45t r i(BriolethyidlyDdjez@hethene (15" niINHZ0 MHinGrexbngs) N@gqrdglqd uatinghe veltown:- - 2 ~N
Et 3N, Tol ueng; d; tem&ncd 2Rted Atirﬁﬁg” at I%E_Ir&Qex%BEraElré fof one h, TLC showed the
reaction was complete. Acetic acid (2 mL) was added to quench the
(trimethylsilyl)diazomethane, and the solution was concentrated to give methyl 1-(4-

chlorophenyl)-trans-3-fluorocyclobutane-r-carboxylate.

10 The crude methyl ester (5.8 g) was dissolved in toluene (15 mL).
Anhydrous hydrazine (3.1 mL, 98.8 mmol) was added and the reaction was refluxed
for two days. After cooling to room temperature and removing the toluene under
vacuum, the product was purified by silica gel chromatography (100% Ethyl acetate)
to give 1-(4-chlorophenyl)-trans-3-fluorocyclobutane-r-carbohydrazide as a white

15  solid (4.82 g).

Procedure 41

General Scheme

cl
%\ NH2

F m Cl
v 3
H MeOTf  R3 NI\%/R
R3. N e YN\ 5 E N
~p2 R N2
R OM R
e} 5] EigN, Toluene
heat
F

Preparation of 3-[1-(4-chlorophenyl)-trans-3-fluorocyclobutyl]-4,5-dicyclopropyl-r-
20 4H-1,2 A-triazole (4-11)

> (0 MeOT# %
HN—<] [ \iN Et3N, Toluene
65 °C 12 hr
115°C 2hr
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WO 03/104207 PCT/US03/17898 Methyl trifluoronethanesul fonate (84.1 L) was
added to N cycl opropyl cycl opr opanecar boxam de (93.0 ng). After warmng to
65C for 2woioa/10420he reacti on was cool ed to room t enper at uPeT/Usos/umspe (1
m.), triethylam ne (207 L), and

1- (4-chl orophenyl ) -trans-3-fl uorocycl obut ane-r-carbohydrazi de (108 ng) 5
were added to the nethyl N-cycl opropyl cycl opropanecar boxi m doate and
stirred at 60C for overnight and 115C for 2 h. After cooling, the solution
was concentrated and the residue was purified by _silica_gel chromatography

(100% et hyl acetate - Methsbtrifipoteaethanesilionpip|(34é ddaties addesbio Nt hanol i n

et hyl acet at.g.j->3% j ] t @ftet Yalthing tb B8 @ Eorif i
3-[1- (4- chi té’?%lB r@ﬁﬁ@%@ﬁ@%@?ﬁ%&ﬁ?ﬁ%@ * g '

11-4,5 .10 . :

di cycl opr opyhe feagtigniwas ¢pojed; tg Fera qrapeiatyre. éf??fr‘ﬁ%‘ﬁr{aé“lgl}z tristhylpamying Qe o
pr egar ed (tjw 189 SAL 1-@l-E ofdpBeB @B ansP3-BIe ety e obisthng r-tirboleyairazida[d 08l ing
car boxam_de start | terl and 1-(4- - .
chl or ophény 'y ?“i\"‘?ggg[t% @8‘#“%@%83?0% Hlsyslopopprssabrsidgate e FIgAAt | ng
Materi al  S. Mo°Stfar dviengghtenerlilaPC fod 2h. Afer corling, the sélotion RageemRentgi®l O 4- 11
|4T ;L \2( NH gl | éy& i%(e r'_c\el%igug)w%/ Eurifilédll%/ §I13a4gel %ﬁ%a‘fbgﬁpﬂy ((l@(y% @th}@agl_’é’tg—g 19+-15 H

’ methanol in ethyl acetate — 3% methanol in ethyl acetate — 5% methanol in ethyl

acetate) to give the purified 3-[1-(4-chlorophenyl)-trans-3-fluorocyclobutyl]-4,5-
10  dicyclopropyl-r-4H-1,2 A-triazole (4-11).
Compounds 4-12 to 4-15 were prepared by essentially the same

procedure using the corresponding carboxamide starting material and 1-(4-
chlorophenyl)-trans-3-fluorocyclobutane-r-carbohydrazide.

S.M. Starting Material S.M. Starting Material
H H
for: RH/N\R2 for: RsYN\Rz
0 o)
4-11 4-12
Z\”/H ¥
N N
o o
4-13 4-14
FaCO
H
\©\'(Kll\ N\
ol CFR0 O
4-15
H
N
a0

15
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WO 03/104207 PCT/ US03/ 17898 Ret. Cpd Structure Name Time MS ESI Method
(mn) (mMz) 4-11 3-[1-(4- 2.45 332.1 51 a chlorophenyl)-trans- ~LN ~
3-fl uorocyoloehut2gt | - 4, 5-di cycl opropyl -r- 4H 1, 2, 4-tri azolP€T/US03/17828
3-[1-(4- 2.60 346.1 51 <ci \ chlorophenyl)-trans- \ ~LN

3-fluorocycl obutyl]- 4-cyclopropyl-5-(1 F nmethyl cycl opropyl)-r-
4;!—1,2,4-triazo|e 4-13 3-[1-(4- 3.58 426.0 51 d ~CoF3

chl o

| orophenyl)-trans- ~ 3-fluorocyclobutyl]- 4-nethyl-5-[4- F
(trifluoronethoxy)ph enyl]l-r-4H1 2 4- triazole 4-14-3-[1-(4

51 C F3 d| o chl orophenyl)-trans- ,N3-f|uorocy:|®lauty|]L

(4—3.32426.2
N 4- et hyl|- 5- [ 2-

1 }__\

Cpd Structure Name Time | MS ESI | Method
(min) | (m/z)
4-11 3-[1-(4- 245 | 332.1 51

chlorophenyl)-trans-
3-fluorocyclobutyl]-
4,5-dicyclopropyl-r-
4H-1,2 4-triazole

4-12 3-[1-(4- 2.60 | 346.1 51
chlorophenyl)-trans-
3-fluorocyclobutyl]-
4-cyclopropyl-5-(1-

methylcyclopropyl)-r-
4H-1,2 4-triazole

4-13 3-[1-(4- 3.58 | 426.0 51
chlorophenyl)-trans-
3-fluorocyclobutyl]-
4-methyl-5-[4-
(trifluoromethoxy)ph
enyl]-r-4H-1,2,4-
triazole

4-14 3-[1-(4- 3.32 426.2 51

o [ chlorophenyl)-trans-

O,
N‘/N\>/® 3-fluorocyclobutyl]-
4-methyl-5-[2-
(trifluoromethoxy)ph

F enyl]-r-4H-1,2,4-

triazole

-79 -



(trifluoromethoxy)ph F enyl]-r-4H1,2,4 triazole -79 WO 03/104207

PCT/ US03/ 17898 4-15 CI C 3-(2-chlorophenyl)-5- 3.14 376.1 51 N- \\~ 1 N
[ 1- (4-chiwoophesny! ) - 1 trans-3- fluorocycl obutyl]-4- net hpCTroSam7B9L, 4-
triazole Preparative HPLC Met hod for Exanple 4: The preparative HPLC net hod
used was the sane as that described in Exanple 2. 5 The Analytical LC

Met hod was identical to that described in Exanple 2. References 1.

Jeffery, J. E.; Kerrigan, F.; Mller, T. K; Smth, G J.; Tonetzki, G B.;
J. Chem Spe——Perki-ATFrans—1, 1996 (21) 2583-2589 10 2. Fedorynski,
M ; Jonczyk| 4A5 |0 Pr ep.ngr d I 32-chldPheny?)5{ B) 3.135%- 39913 Swruki, H.;
Tsutsui, H | Kano, @ Pﬂé'?b@; @DQIC&%}\% T.; %l]t suda, K.; libuchi, N{;
Ogawa, M Hetergcyche 97, 45 |(By-cpllopiepylipi [ e certain preferred
enbodi ment sj of tlhe i nyeytilon have owerB- 15 descriped hefein in|detail
nunmerous al terndtive efbodi nents ajedias falling within the
scope of the cl gi ns. nsequently%ﬁltﬁjﬁg&i@%\()?gﬁ}t”ia%n S broader than the
speci fi c enpodi nent s provi ded her|epethyl-88HViE2.83/ 104207 PCT/ USOB/ 17898 WHAT
IS CLAIMED | S: 1. A conpound repriaggsjied by Formufa I: |(RI)3 N: NRB A B
12 R

Preparative HPLC Method for Example 4:
The preparative HPLC method used was the same as that described in Example 2.

5 The Analytical LC Method was identical to that described in Example 2.

References
L. Jeffery, J. E.; Kerrigan, F.; Miller, T. K.; Smith, G. J.; Tometzki, G. B.; J. Chem.
Soc., Perkin Trans 1, 1996, (21), 2583-2589.
10 2. Fedorynski, M.; Jonczyk, A. Org Prep. Proced Int., 1995, 27 (3), 355-359
3. Suzuki, H.; Tsutsui, H.; Kano, A.; Katoh, S.; Morita, T.; Matsuda, K.; libuchi, N.;
Ogawa, M. Heterocycles, 1997, 45 (9), 1657-61

While certain preferred embodiments of the invention have been
15  described herein in detail, numerous alternative embodiments are contemplated as
falling within the scope of the claims. Consequently, the invention is broader than the
specific embodiments provided herein.
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5 or a pharmaceutically acceptable salt or solvate thereof, wherein: A and
B may be taken separately or together; when taken separately, A represents
hal o, Cl1 walokgb42010CL. 6al kyl or phenyl, said al kyl, phenyl pCTSasitisphe al kyl
portion of OCl_6al kyl being optionally substituted with 1-3 hal o groups;
and B represents represents H, hal o, Cl_6al kyl, -OCl_6al kyl, -SCl_6al kyl,
C2_  6al kenyl, phenyl or naphthyl, said al kyl, al kenyl, phenyl, naphthyl,
and the al kyl portions of -OCl _6al kyl and -SCl1_6al kyl being optionally
substituted w.th 1-3. ¢ 5 selected fromhalo, OH CH3O CF3 and OCF3;
and when ta&@%A?iﬁgyﬁgﬁﬁ%iIéhd B together represents (a) Cl.4al kyl ene
optionally substituted wth 1-3 halo groups, and 1-2 Ra groups wherein Ra
represents Cl_3al kyl, 1 3al kyl 10ar C1.6al kyl ene or phenyl optionally
substituted with 1-3 hglco g Y%QOUB&?%?S@&%%%é%Rgﬁédiyl such that they
forma 3-6 nenbered ring with the carbon atomto which they are attached,
said ring optionally containing 1 double bond or 1-2 heteroatons selected
fromO, S and N, said 3-6 nenbered rj bei n _gﬂtionally substituted with
Cl . 4al kyl ene, oxo, ethylenedioXB1mr—pro yl engdi gxy, and being further
optionally substituted with 1-4 gr §§g\{ om hal o, Cl1_4al kyl,

hal oCl1_4al kyl , Cl-3acyl, d _ 25 3acyl oxy, 1_3al koxy, Cl_6al kyl OC(O) -,
C2_4al kenyl , C2_4al kynyl , Cl_SaIkoxyCl_églﬁylff Cl . 3al koxyd _3al koxy,
phenyl, CN, OH D, NH2, NHRa and N(Ra)2 wherein Ra is as previously
defined; ®ach Rl represents H or is independently selected fromthe group
consisting of. OH halo 1 10al kyl., C . 6al koxy and C6_20aryl, said

Cl _10alkyl, ©6-10aryl °BdpPAFRaciEcaliysnce g?lﬁisélx%ﬁoltﬁi Braebxyhaseinng
optional l'y substitut edAvnd!B a8 bhedken s€dratel§ br WRefhdf;104207 PCT/ US03/ 17898
OCl1_3al kyl, phenyl or I , said phenyl and napht hyl being
optionally substitutegﬁgﬁgﬂ%ﬁ§%m§hﬁgtituents i ndependently sel ected from
hal o, OCH3, OCF3, CH3A rep@santthadhernshlkylaes? entkyben ghepylesnd alksl, pheriydnal | y
substi t uled wid e A htion of O@szﬁk?fl%relthgg&ﬁ%nﬁly QiR AP 12 HARPERps;

represent a &&fed _bal kyl or "ary

B represents represents H, halo, Cy.¢alkyl, -OCy.¢alkyl, -SC;galkyl, C,.
salkenyl, phenyl or naphthyl, said alkyl, alkenyl, phenyl, naphthyl, and the alkyl
portions of -OCy.salkyl and -SC;.¢alkyl being optionally substituted with 1-3 groups

15  selected from halo, OH, CH;0, CF; and OCF;; and

when taken together,

A and B together represents (a) Cj.salkylene optionally substituted
with 1-3 halo groups, and 1-2 R* groups wherein R represents Cy.zalkyl, OC;.salkyl,
Cs-10arCy_salkylene or phenyl optionally substituted with 1-3 halo groups, or (b) C,.

20  salkanediyl such that they form a 3-6 membered ring with the carbon atom to which
they are attached, said ring optionally containing 1 double bond or 1-2 heteroatoms
selected from O, S and N, said 3-6 membered ring being optionally substituted with
Ci.salkylene, oxo, ethylenedioxy or propylenedioxy, and being further optionally
substituted with 1-4 groups selected from halo, Ci.salkyl, haloCy.4alkyl, Cy3acyl, C;.

25  sacyloxy, Cysalkoxy, Cy.alkylOC(O)-, Ca.qalkenyl, Cy4alkynyl, C;.zalkoxyCysalkyl,
CisalkoxyCr.salkoxy, phenyl, CN, OH, D, NH,, NHR® and N(R*), wherein R? is as
previously defined;

each R' represents H or is independently selected from the group
consisting of: OH, halo, Cy_jpalkyl, Crsalkoxy and Ce.jparyl, said Cy_jpalkyl, Ce.10aryl

30  and the alkyl portion of Cy.¢alkoxy being optionally substituted with 1-3 halo, OH,
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whi ch may be optionally substituted wwth 1-2 OH or Ra groups, wherein Ra is
as defined above; R2 and R3 are taken together or separately; when taken

t oget her ,wB23am20R3 represent (a) a C 3-8 al kanedi yl for mreg/ust®1m9$ used
5-10 nmenbered non-aromatic ring optionally interrupted with 1-2 double
bonds, and optionally containing 1-2 heteroatons selected fromO, S and N;
or (b) a fused 6-10 nenbered aromati c nonocyclic or bicyclic group, said
al kanediyl and aromatic nonocyclic or bicyclic group being optionally
substituted with 1-6 halo atoms, and 1- oC

hal oC 1_3al K§¢; 33H§/I1£Rbfn§£rR‘éRWhylaH¥6uE§53%‘ﬁBRWYW%%?@I‘%\%’L%fngb(&itlﬁﬁglgbt| onal | y
substi tut ed éﬁb§tﬂut%d47v1ﬂf DO REbtGeRERdehtsntl seleeriddtbnt haip) O&H, OCF;,3al kyl ,

bei Tig opt 1 oifalinyogBaPTEUl e re %@@ﬁgﬁ%vét?%ﬁ LR S ),

R2 is sel ect@ups; omthe gr oup consisting of: (a) Cl_14al kyl opt| onally 20

substituted with 1-6 sal %Bﬁ@qg%n%togetﬁ&%}%ﬂegéﬁ?ﬁF&ea%%&ﬁ( fﬂngg 14

OC1- 3al k;l and pheny i ona stl

gr oups |ndep‘ehndbmdywe@@beaﬂwbﬁmﬁ:dwaﬂbl GaZE R M and said
C1- 3al kyl o&eﬂ)g@ veCl_  3al kyl being opti onal |y substl tuted with 1-3

hal o groups DB enyI IF{) yridyl optionally substituted with 1-3 hal o,
OH or Ra groups, with Ra %% p?’”@\?iﬂ%ﬁ’ﬂé?%eﬂlféfoffﬁ%raté& (c) C2_10 al kenyl,
optional |y substi tut edwhés takdn Besthbs R taue R’ sepradapel) d € { alkselint fading r om

a0, 0, B 390 508 oSG0 A R BBBRS,
1-6al kyl ;  (BondeHHG(cPridkiREy coneziging 1R hatsroawlr;srselﬁcf@d $iloyn Qe mnéN of () aNH2,
NHRa and N( Rﬁ’))sg %?Ié?q‘h&rg@?ﬂ ﬁa&%? irg{nl‘c:) qﬁ‘d%'r&c‘}@%d @%Q% safd zﬁ%eﬁ@l b sel ected

fromthe group cons SC1_6al kyl

C6_loaryl , h@pemuemnwycgm@r hisyeliosioyp | elgaloatlgnallylsub%!t‘ktéﬁw h1-ghglo

het er oclylcl yl atoigﬁt@deBﬂ)beH](ClIghl&ylaUG{I ;alRel; hilo@ 1Qﬁlkﬂ;lhalﬁﬁ)h katkoxtyeamdy

opti ona substituted wt ( al,o. grou groups
sel ect ed! %/ r oPReopls saigpenyihens “RWHY %ﬁ%@!ﬂu@&l ggr SA‘%\ elP?‘ﬁCQ’H&l 4al kyl ,
CN, Cl_4al kyseBéa®d frommalceﬂl s8Bylx Oy -Bulkyl , end Qald 1-3080yk gndbeIG-3alkgnsCp- |
CL_4al ky! NiSERsio0f o Gladte) ey o0 3] L8427 eRigkt USO3/ 17898

said Cl-4al k porti‘ons of said groups bel ng optionally
substi t ut ed when taken separately,

R?is selected from the group consisting of: (a) Ci.1salkyl optionally
20  substituted with 1-6 halo groups and 1-3 substituents selected from OH, OC1-3alkyl,

and phenyl, said phenyl being optionally substituted with 1-4 groups independently
selected from halo, OCH;, OCF3, CH; and CF;, and said C1-3alkyl portion of OCj-
3alkyl being optionally substituted with 1-3 halo groups; (b) phenyl or pyridyl
optionally substituted with 1-3 halo, OH or R* groups, with R? as previously defined;

25  (c) Ca.10 alkenyl, optionally substituted with 1-3 substituents independently selected
from halo, OH and OC1-3alkyl, said C1-3alkyl portion of OC1-3alkyl being
optionally substituted with 1-3 halo groups; (d) CH2CO2H; (¢) CH2CO2C1-6alkyl;
(f) CHpC(O)NHR® wherein R? is as previously defined; (g) NH,, NHR® and N(R"),
wherein R? is as previously defined;

30 and R? is selected from the group consisting of: Cj_j4alkyl,
Cs-10alkenyl, SCy_salkyl, Ce.joaryl, heterocyclyl and heteroaryl, said alkyl, alkenyl,
aryl, heterocyclyl, heteroaryl and the alkyl portion of SCi.calkyl being optionally
substituted with (a) R; (b) 1-6 halo groups and (c) 1-3 groups selected from OH,
NH,, NHC;_salkyl, N(C;.4alkyl),, Ci.salkyl, OC1_galkyl, CN, C;.4alkylS(O)x- wherein

35 xis0, 1 or2, Ci4alkylSO;NH-, H,NSO;-, C1.4alkyINHSO,- and (C1-4alkyl)osNSO,-,
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wi th phenyl and 1-3 halo groups, and Ris selected from heterocyclyl,
heteroaryl and aryl, said group being optionally substituted with 1-4
groups sewewmsaa2bT om hal o, Cl-4al kyl, C _ 5 4al kyl S(O,{ PCEUSh3/x789%
previously defined, Cl_4 al kylSO2NH, H2NSO2-, C 4al kyl NHS02-, (Cl.4
al kyl ) 2NS02-, CN, OH, OCi4dal kyl , and, said Cl dal kyl and the Cl 4al kyl
portions of said groups being optionally substituted with 1-5 halo and 1
group selected from OH and OCl-3al kyl. 10 2. The compound of Caiml

wherein A and re taken eparately and each represents a Cl_6al kyl

group, opti oﬁﬂ&lcs éﬁﬁ&“ﬁt%‘? édl ARty ﬁmpqﬂ@nﬁaﬂ wid %OBB%EQHQOPWUEQWMQH of

Caiml V\herwlmpﬁeﬁ%cgnﬁlag galg,%mstégget her 15 and represent C2_5al kanedi yl

such that a 3- ered %g]ﬁ lreormad with the carbon atomto which they
arf

are attached, said ring opt oted Giomsieragyclyl derigrparybanbiagh, said zroup

het er oat ons b@m@p@@haﬂwanbﬂl,tu@d aiidh 1N4 gsaipsl sdededrioherats] Gl pgkilecng
optionally s ted Cl..4al k di oxy ar

propyl ene%l ox@ﬁgﬂsﬁ nglw& ?WP%PSI ﬁ‘%ng %k@@ﬁ’fﬂﬁéﬁg%tﬁl 1-4 groups
sel ected fromnf MNEI Q1. (@ak RYDMM¥Po N4@H(91C1 -gikyl ,20d,3ayC1-4@kyBadythoxy,
C1_3al koxy, Ay ybeh Obf ot B&R -

3al koxyd 3a©:k Lﬁ o ?I ko gﬁ:ﬁ%?ﬁgkox gb tﬁ%%ﬂ?@hﬁé\lﬁ%}%&'wﬁﬁ_l ?\Ipﬁlo aRﬁlﬁa and
N(Ra) 2" wher &f Plﬁeﬁle?'@g IR OG k3R OCl_SaI kyl, C6_10ar Cl_6al kyl ene or
phenyl optionally substituted with 1-3 halo groups. 25 4. The conpound of

Claim3 erein A and are Laken t oget her and repr esent a C 2.4 nenbered
al kanedi y! group such fhat &n8cegpaunkaidpiay! mbhserin & anddd assdakent h t he

car bon at om tepanitsle henidieayh Rbessaits acheakylapbi fb@hbﬂal@%ﬁﬁﬁﬂtﬁt‘é& Qa8 Rat- 2
groups sel e%@ﬂ %(r om hal o, Cl1_4al kyl, haI oC1_4al kyl , C1. 3al koxy,

Cl_3al koxyCl~ P C _3al koxyCl_ 3a| koxy and phenyl 30 5. The conpound
of Claim4 wherein A and B are taken together and represent a C 2-4

2tom to i ch they.are att achog mEonarlat TR & ik Weidhon pei” 20"

substituted & WP@S%N Katsalkgreskip such Bat w@3603¢rmbﬁm®mnm1ﬁousa®wm @gscarlson The

conpound of  &loai t6Whidh&ledlaft difaBhek, 22 Wn® oBfiGHHIS BhBining 1 double bond or 1-2
heteroatoms selected from O, S and N, said 3-6 membered ring being optionally
substituted with C;_4alkylene, oxo, ethylenedioxy or propylenedioxy, and being further
optionally substituted with 1-4 groups selected from halo, C;.4alkyl, haloC 1-aalkyl, Cy.

20 sacyl, Cyaacyloxy, Cy.salkoxy, C1.6alkylOC(0O)-, Cy.4alkenyl, Cy.4alkynyl, Cy.
salkoxyCysalkyl, C;.3alkoxyCy.salkoxy, phenyl, CN, OH, D, NH,, NHR? and Ni (R,
wherein R* represents C.zalkyl, OC;.3alkyl, Cs.10arCi_galkylene or phenyl optionally
substituted with 1-3 halo groups.

25 4. The compound of Claim 3 wherein A and B are taken together
and represent a C .4 membered alkanediyl group such that a 3 to 5 membered ring is
formed with the carbon atom to which they are attached, optionally substituted with 1-
2 groups selected from halo, C;.4alkyl, haloC;.alkyl, C;.salkoxy, C1-salkoxyCy.salkyl,
CisalkoxyCy_salkoxy and phenyl.

30

5. The compound of Claim 4 wherein A and B are taken together
and represent a C ;.4 alkanediyl group such that a 3-5 membered ring is formed with
the carbon atom to which they are attached, said ring being unsubstituted or
substituted with 1-2 halo groups.

-83 -



fluoro groups. 5 7. The conpound of Claim1 wherein two RL groups represent
H and one Rl is selected fromthe group consisting of: OH halo,

Cl_zoal kywp o@108at koxy and C6 | oaryl, said Cl_10al kyl, Cecramsoyi7sesmd t he
al kyl portion of Cl.6al koxy being optionally substituted with 1-3 hal o, OH,
OCl1_3al kyl, phenyl or naphthyl groups, said phenyl and naphthyl being
optionally substituted with 1-3 substituents selected from 10 hal o, OCH3,
OCF3, CH3, CF3 and phenyl, wherein said phenyl is optionally substituted
with 1-3 hal o groups. 8. The conpound of Claim1 wherein one RL group
represents H and two R groups are selected fromthe group consisting of.

OH, hal o, ()al kyl @nd IheGCbupalikdshClagaisoyieteih ol Mlhaﬁﬁgfoa al kyl
portion of C g Oégr@ being optionally substituted with 1- 0 groups.
9. The conpoun aim8 wherein two Re groups represent haI o or nethyl.

20 10. The conpound of Claim1 wherein R2 is taken separately from R3 and
is selected fromthe group 4 Ilotlonal

substi t ut gd wth 1;6 k?al 0 %@g%g@%gﬂ@@@%ﬁ%ﬁ%eﬁ@s séf u@feﬂ)r?sicé?ﬁd-l
OC1- 3al kyl , éﬂ‘éIO%an selectediTepp Hergrpurbednsigting of: dPHL halo sUbselkyliCehlkoxyn 1- 4
gr oups Indepaﬂdie:@waifymelcﬁem@k F@J‘gﬁ@l'ﬂﬁrﬂﬁlea ortfa%% hiiE3,  and

said Cl- 3alk% gﬁ F‘ ei n tionally s t| ured with 1-3
hal o groups; ??)‘? a@%éH@ﬁtlt‘HF By |]d§ alSp %113?1 Vis plgnyi %@@é‘tw gipups. 3aidal o,
OH or Ra gr Oppenyl g nmum @hﬂ@mpdonal%piub@ﬂﬁtddmmDStduletﬁQlts wédﬂedlfr&n.

b 3al id Cl-
Salkyl ot BRCoPEER B oS (3 ki bR e stifabred roopanely 1. o hal o

groups; (d) Sesthpgiopih 1(% alcema 6al kyl ; (f) CH2C(O NHRa and (g) NH2,
NHRa and N(Ra)2 , and Ra repr esents Cl1_3al kyI, OC1_3al kyl,

C6_10ar C1_6al kyl ene or phen optional |y substituted Wllth 1-3 hal o groups.
-84 WD 037104207 PCT/ USD3/ 1%@980mmundr¢f laigin atheerin PneCRagraup rvmeseetsrﬁRz is

L grgngfgpag ated twd 1;%143@ @@%l&&e@ﬁmﬁ‘lﬁé g f@?ﬁél O%'df”ﬁw%% kkjlf Sligth en;l/l 6
sai d phe%l ?é?e}li%(”%’ptg"i‘lg?alﬂ?ay(yi s {qeta{l}fyiaomon 1 6a1koxy being OPUOHal y

substituted with 1-3 halo groups.

9. The compound of Claim 8 wherein two R! groups represent
halo or methyl.
20
10.  The compound of Claim 1 wherein R? is taken separately from
R? and is selected from the group consisting of: (a) Ci.1salkyl optionally substituted
with 1-6 halo groups and 1-3 substituents selected from OH, OC1.-3alkyl, and phenyl,

said phenyl being optionally substituted with 1-4 groups independently selected from
25  halo, OCHj3;, OCF;, CH; and CFs, and said C 1-3alkyl portion of OCj-3alkyl being

optionally substituted with 1-3 halo groups; (b) phenyl or pyridyl optionally
substituted with 1-3 halo, OH or R* groups; (c) Cy.10 alkenyl, optionally substituted
with 1-3 substituents independently selected from halo, OH and OC1-3alkyl, said Cj..
3alkyl portion of OCj.3alkyl being optionally substituted with 1-3 halo groups; (d)

30 CH2CO2H; (e) CH2CO2C1-galkyl; (f) CH2C(O)NHR? and (g) NH,, NHR? and
N(RY, , and

R? represents Cisalkyl, OCysalkyl, Cs.10arCr.galkylene or phenyl

optionally substituted with 1-3 halo groups.
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with 1-4 groups independently selected fromhal o, OCH3, OCF3, CH3 and CF3,
and 5 the al kyl portion of OCl-3al kyl being optionally substituted with 1-3
hal o gr owye.034@420The conpound of Claim 10 wherein R2 is ta&kerussgpmesat el y
from R3 and represents nethyl or cyclopropyl. 10 13. The conpound of C aim
1 wherein R3 is taken separately from R2 and is selected fromthe group
consisting of: Cl_14al kyl, C2-10al kenyl, SCl1_6al kyl, C6_10al yl,

heterocyclyl and heteroaryl, said alkyl, alkenyl, aryI heterocyclyl
heteroaryl and the aIk I portlon of SCL 6a|ky| belng opt i onal

substituted with (a) R (b) llc@mmm()é%ﬁ)s HheremeR ip takeg SeRAEelydf @R ed
from OH NH2R3 MdGd 4 alakiwi rfelly 4abskiyiltd @ with 51-6hatbadrisyps andQ13 datiskiyentsCN,

8%_32'1%'1ﬁﬁs%iéc%‘**ﬁb@ﬁuaﬁ?k&ﬁ%@@ﬁﬂ?ﬁ%ﬁ*&%‘*ﬁgﬂﬁ SR iy
portions of wahd @gmup@mldepamgemmsetmwdlfyomhbbt OO0kt CH a5, amd 1- 3

hal o groups, 4,304 E%ﬂtl%n%? k}flrbgfﬂ hﬁ)h%ﬁﬁﬁ/%ﬁbé(tﬁtuteﬁ%ﬁf P3Mhlo @bdpsar yl
sai d group bei ng optional substltut ed With 1-4 groups sel ected from

hal o, Cl-4al kyl, Cl1_4al kyI S(O)X with x as previously defined, Cl_4
al ky1S2NH-, H2NSCR-, g dalrfy & dof (Fhinf1 Rvkei?REGRaken séMratelyfrom

OC1- 4al kyl , ?d sai d Cl- 4al kyl and the Cl-4al kyl portions of said groups
bei ng opt i onRI #8d 16pEsEents MRyl % ¢¥sloPrepyhal o and 1 group sel ected from OH and
OCl- 3al kyl. 25 14. The conpound of CI aim 13 wherein is taken separately
from R2 and is select t he &4ns B

C6_| oar y]roa het er ocycl y?gand%mﬁg?lgp %18} hwg‘f"feﬁbg bq‘t%( r‘?’aﬁr?m
substit ut ed Ri atd isaglefted gy t:be@rmw@ngsmmf Céln@alled)Cu@ §1sfék§éct ed

f OH, NH2 3 |

Cl. 4al kyl S( 5 1"'5&%4‘%%5%)‘:}?'1 Mg@t@@gy %ﬁi AR gty C?\% fitéroars

Cl _4al kyI NHS@m the @biy] peitiepof SNserkyl beimgppapnal iy stityied Wlﬁb(atii A i
portions of ﬁﬁb romﬂfs%@%c)h% upP bl frym VM SNHS, lNHdl Lk, N@kaylf;;{ld 1-3

hal 3 el
o0 95°1E° o SupdrOri SRR GhBITLNE REGE s 01 bia (KaRRBRERL o} ¥
substituted WNBO, %4%1031&’(@242@@ (@l@ﬂkwﬁﬂ‘ﬂ@i-swd 1h)j,llané ﬁhe&bng/lkyl phenyl
opt i onal | y Sgﬁ%bé& 8311(;\I aré)r.lw 961%%‘%@&111% ﬁutfstlﬂfte(gwq: ﬁ ’pherﬁﬁ ta&é (]?a;%r}}ﬁ @%hﬁsct ed

from benzi m

and
R is selected from heterocyclyl, heteroaryl and aryl, said group being optionally

20  substituted with 1-4 groups selected from halo, C1-4alkyl, C;4alkylS(O)x-, with x as
previously defined, Cy.4 alkylSO,NH-, H,NSO»-, C1.4alkyINHSO;-, (C;.4 alkyl)2NSO,-
, CN, OH, OCj_4alkyl , and, said C]-4alkyl and the C1-4alkyl portions of said groups
being optionally substituted with 1-5 halo and 1 group selected from OH and OCj-
3alkyl.

25

14.  The compound of Claim 13 wherein R? is taken separately from

R? and is selected from the group consisting of: Cj.isalkyl, Ce.10aryl, heterocyclyl and
heteroaryl, said groups being optionally substituted with (a) R; (b) 1-6 halo groups
and (c) 1-3 groups selected from OH, NH,, NHC;_salkyl, N(C1.4alkyl),, Cyqalkyl,

30 OCj-4alkyl, CN, C;.4alkylS(O)- wherein x is 0, 1 or 2, Cy.4alkylSO,NH-, H,NSO,-,
C1.4alkyINHSO;-, (C1.4alkyl),NSO,-, said C.4alkyl and the C]-4alkyl portions of said
groups being optionally substituted with phenyl and 1-3 halo groups.

15.  The compound of Claim 13 wherein R? is taken separately and
35 s selected from the group consisting of: cyclopropyl optionally substituted with
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di hydr obenzof uranyl, said heteroaryl groups being optionally substituted
with: (a) RR (b) 1-6 halo groups or (c) 1-3 groups selected from OH NH2,
NHC1_4al kyb,03M04207 5 4al kyl )2, Cl_4al kyl, OC1-4al kyl, CN, PCI/usas/kihb$sS( O X
wherein x is 0, 1 or 2, C_ 4al kyl1SO2NH, H2NSO2- Cl _4al kyl NHSO2-

(C1l_4al kyl ) 2NSO2-, said Cl-4al kyl and the Cl1-4al kyI portions of said
groups being optionally substituted with phenyl and 1-3 halo groups, and R
is selected fromheterocyclyl, heteroaryl and aryl, said group being

optionally 10 substltuted Wlthl4 r | ecte 4al kyl ,

OH, OC1- 4al kyFthyhpigphegyl: phe 10@&9@% SRS i VB 1&@3? Qﬁ"@gﬁs 069?'5& sai d

gr FUDS 3e:° nghc&é&bh@m@éléc)tecﬁﬂbﬁltbehzﬁhﬁdam%hnddlyﬁ beadofugndugsl and 1 group |
sel ecte ro 1 16. . T R2 an
R3 are taken%ﬁdrtog %n?nﬁhsd'@/%%?r%@%tgmuf’s ?el gg:&gmgl lggliane ng @nrk

fused 5-10 nﬁﬁbbﬁédlormnupmrc(n)al -Beroumgelegted troal OY, i\ﬁizeNHth@l&ylvN(@ 1 doubl e
bond, ands 0p£d119ﬁ)’3| ty4aumecbcmhﬂz«}1 N, dHBl%S/EJ(O%{-%ﬁA R @d érpw0, S and N;

or (b) a fused rbered aromatic ic or ycI c _group,

al kanedi yl a#@kﬁ$@ziﬁﬁr,é{2ﬁ{§%cfbt4ﬁE<YB\IH%@ty@u@lk@pd\&%obe*i%ca}mlk}é dad rfy% 20
substituted @iifalidd §oﬂ1h@hg)oﬁ§a¢m§roupmbie1ﬂg aptidnaliisutistinded with ph&F1 aBaly| |

hal oC 1_3al kaﬁ‘ hal oCl_3al koxy and phenyl, said phenyl being opti onal |y
substituted QRPErAups, ups independently selected fromhalo, Cl_3alkyl,
OC1- 3al kyl , RaineelsabdlfrEir Fadrbogiclydtbidrbaryl itt-apll kil gpopticony optio@ly 3al ky

téeialn% ip%gpg‘%dﬁﬁﬁﬁé@@ﬁhﬁ% g&l df{! Meci!ed?fré}ﬁmlogcwa& 1, 33, B¢ 4-5h<'%‘11 GRapand of

i s selec from heterocyclyl eteroar]\é nd aryl, said
group bei ng &pt4adavhpnd the(pledalkylnoationstoh Sildzgf?i’éﬂsé’em@rc@%%a r?d‘bitltEtGQ P6thhs

sel ected fromsHaid Og}&@b ancCﬂ-%&)@Flémleﬁé@erSmOH‘@fdﬁtD@psﬂk?l0 1or 2, Cl 4
al kyl SO2NH-, H2NS Cl_4alkyl NHSCR-, (C1_4 al kyl)2NSQ2-, CN, OH and™

OC1- 4al kyl , said Cl-4al kyl and the Cl-4al kyl portions of sal d groups being
ROl Ly 30 UL g ol LS R R U AR T
VO 03/ 104207 tdehet/mitBlepr308: (afh G5 alkli‘rhe\hy} forhhn\\g iNfui¥ed BI10 membered non-

aromatic ring optionally interrupted with 1 double bond, and optionally interrupted by

1 heteroatom selected from O, S and N; or (b) a fused 6-10 membered aromatic

monocyclic or bicyclic group,

said alkanediyl and aromatic monocyclic or bicyclic group being optionally

20  substituted with 1-3 halo atoms, and 1-2 of OH, Cjsalkyl, OC, ;alkyl, haloC .3alkyl,

haloC,.zalkoxy and phenyl, said phenyl being optionally substituted with 1-2 groups

independently selected from halo, C;.alkyl, OC1-3alkyl , and said C1-3alkyl and the

C1-3alkyl portion of OC1-3alkyl being optionally substituted with 1-3 halo groups.

25 17.  The compound of Claim 1 wherein R is selected from
heterocyclyl, heteroaryl and aryl, said group being optionally substituted with 1-4 halo
groups and 1-2 groups selected from Cj-4alkyl, Ci4alkylS(O)y-, wherein x is 0, 1 or
2, Cy4 alkylSO,NH-, HoNSO;-, Cy.4alkyINHSOo-, (Cy.4 alkyl)oNSO,-, CN, OH and
OC1.4alkyl, said C1-4alkyl and the Cj-galkyl portions of said groups being optionally

30  substituted with 1-3 halo groups and 1 group selected from OH and OC1-3alkyl.

18. A compound selected from the group consisting of:
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FA G N NLN FFCAQ A A A N/ N bIZN~~\F F3COC C N N
and / NN F 5 or a pharmaceutically acceptable salt or solvate thereof.
19. The cwopeungonf C aim 18 -87 WO 03/ 104207 PCT/ US03/ 1P838IS0LZI78b8 N N
or a pharmaceutically acceptable salt or solvate thereof. 20. The conpound
of Claim18 of the structural formula: CI VNN N 5 F or a

phar maceutically acceptable salt or solvate thereof. 21. The conpound of
Claim18 of the structural fornmula: C C '

Cl

-N

N
/

Cl

Cl Cl Cl
N\/N\>/©
N
\
F
F;CO
Cl Cl \
\ and \
N N
\ \

5  or a pharmaceutically acceptable salt or solvate thereof.

19.  The compound of Claim 18
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N 10 or a pharmaceutically acceptable salt or solvate thereof. 22. The
conpound of Claim 18 of the structural fornmula: -88 WO 03/104207

PCT/ US03/d838042€1 -- / NNN N F or a pharmaceutical |y aeceatsabimdsalt or
sol vate thereof. 23. A pharmaceutical conposition conprising a conpound of
5 Caim1lin conbination with a pharmaceutically acceptable carrier. 24. A
nmet hod of treating hyperglycem a, diabetes or insulin resistance in a
manmal i an patient in need of such treatnent which conprises admnistering
to said patient an effective am)uné of a compound of Claiml1l. 10 25. A

met hod of treating non-insulin dep hdent diabetes nellitus in a manmalian
patient in need of such treatnent cgaprising adm nistering to the patient
an anti-di abetic effective anount conmpound of Claim 1. 15 26. A nethod
of treating obesity in a mammal i an \p ent in need of such treatnent
conpriseing adm nistering to said patient, éNcorrpound of daiml in an
anpunt that is effective to treat obesgtyn ; met hod of treating
Syndrome X in a manmal i an patient inO Iged of such treatnent, conprising
adm nistering to said patient a conpound An accordance with Cdaim1l in an
amount that is effective to treat Syndr X. 28. A nethod of treating a

| i pid disorder selected fromthe group conisting of dyslipidem a,

hyper | i pi dem a, hypertr.i ceri dem 25 h rchqol esterolem a, | ow HDL and
high LDL in & %ﬁ'ﬁ%ﬁﬁ?e&ﬁcqucémtgﬁﬁ S%‘EBHSO Y%gglﬁﬁeﬁ?t reat nent, conprising

adm nistering to said patient a conpound in accordance wth claiml in an

anount that is effectiyg toghéggr{,lPeaiddofldlgi dl@%@@%g&@gwﬁfw\/\@ 03/ 104207
Cl

PCT/ US03/ 17898 29. A netho i ng ather %ranmal i an
patient in

or a pharmaceutically acceptable salt or solvate thereof.

21.  The compound of Claim 18 of the structural formula:

Cl
Cl
N/N\
\
N
\

10 or a pharmaceutically acceptable salt or solvate thereof.

22.  The compound of Claim 18 of the structural formula:
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need of such treatnment, conprising admnistering to said patient a conpound
in accordance with Cdaiml in an amount effective to treat
at her oscl wp@si164206 - 90 PCT/US03/17898

10

15

20

25

or a pharmaceutically acceptable salt or solvate thereof.

23. A pharmaéeutical composition comprising a compound of
Claim 1 in combination with a pharmaceutically acceptable carrier.

24. A method of treating hyperglycemia, diabetes or insulin
resistance in a mammalian patient in need of such treatment which comprises
administering to said patient an effective amount of a compound of Claim 1.

25. A method of treating non-insulin dependent diabetes mellitus in
a mammalian patient in need of such treatment comprising administering to the
patient an anti-diabetic effective amount of a compound of Claim 1.

26. A method of treating obesity in 2 mammalian patient in need of
such treatment compriseing administering to said patient a compound of Claim 1 in an
amount that is effective to treat obesity.

27. A method of treating Syndrome X in a mammalian patient in
need of such treatment, comprising administering to said patient a compound in
accordance with Claim 1 in an amount that is effective to treat Syndrome X.

28. A method of treating a lipid disorder selected from the group
conisting of dyslipidemia, hyperlipidemia, hypertriglyceridemia,
hypercholesterolemia, low HDL and high LDL in a mammalian patient in need of
such treatment, comprising administering to said patient a compound in accordance
with claim 1 in an amount that is effective to treat said lipid disorder.
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29. A method of treating atherosclerosis in a mammalian patient in
need of such treatment, comprising administering to said patient a compound in

accordance with Claim 1 in an amount effective to treat atherosclerosis.
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