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WO 2005/ 000809 PCT/ US2004/ 018348 TITLE OF THE
| NVENTI ON SUBSTI TUTED 3- ALKYL AND 3- ALKENYL AZETI DI NE
WOBRISWATHOWES CROSS- REFERENCE TO RELATED APPLI €ATIUSk®D4/518348

Not applicable. BACKGROUND OF THE | NVENTI ON Mari j uana

(Cannabis sativa L.) and its derivatives have been

used for centuries for nedicinal and recreational

purposes. A major active ingredient in marijuana and

hashi sh has been determned to be 10
TITLE,@‘LTHEMENTmnnabi nol (09 THC) Det ai | ed research

HeETEBE tﬁﬁiﬁ 31 QfvAe- THC and
SUBS Egr ne ers e canna I Nol (}N?amxﬁy occurs through
tvvo G protein coupled receptors terned CB 1 and CB2.

CROSSREFERENCEaCEREOATES APPLICTIOKSf ound in the central
ﬁd perlglperal nervous systens and to a |esser extent

peri pheral organs. The CB2 receptor is
f ound prlnarily in lynphoid tissues and cells. Three

ﬁﬁﬁiqf]l‘ r the cannabinoid receptors
BACngrl ved rom arac |Iégn| c acid have been 15 identified
(Mpajneizer(iCdenabB-satiadh ad ito Yérivgiiyes dned heemmsgd for centuries for medicinal

and rec%eaﬁfn?a‘f gﬁI‘BQM | AQHa ydr %tﬁ)le I?g{r&ﬁern)c in ﬂnﬁﬁﬁ'an'a ﬁ?@%sﬁ%ﬁs en determined to be

tIVItA?S simlar I nc

atl on,
A9-tetrhlgy|§m0h@ahwal (AP i3t Patgiled fﬁ??é{?fﬂlhﬁ?t ipvealedihgt H@%F@%‘iaﬂ ghtion of A9-THC
and oth%flﬁhlaﬁB&!s 8f th€ aetnawaﬁd/fanﬂp bba@mﬁjugh v \G-pRffetd %d receptors termed

CB1 I@hﬁ Cﬁgr@eracegg)g % H)%lqi}e;i\g@tfglénedga 61?? C Ptéa?gl?dl %eﬁlpgeral nervous systems and to

a lesseatxteag e sdral, pefipheral organs. The CB2 receptor is found primarily in lymphoid tissues and

cells. ’f‘lﬂr @ﬁﬂﬁ%énﬁﬁ{i ngh%e,gf% tﬁe Carr@;@Q%ﬁ%ﬂé&rs &eié/% %Eﬁ 2%% gg % Dc%]have been

1dent1 186 ﬁanandamlde, 2- arach1d0noyl glycerol, and 2-arachidonyl glycerol ether). ach is an agonist

with ac%vfn%s ﬁﬁﬁlglrt@ meﬂ-ﬁt nwludﬁrﬁl; s@tﬂtl@ﬁ ‘H&P&Héﬁnlas wHid e hmﬂhbﬁlﬁttyhyl

SO ro- yrazo 1- carboxam de
antlnocc@ie Ismgeﬂancaalqpﬁw &aff- e‘%‘?silsaf‘%d PPBetite PLEBHHORt of eating
d]."lfie(iié ge aSlean OB BBddlAGs cliessarize Dy antinvefsk agdnﬁsf@or an antagonists, N-

R A S e A Ll e e

(SR14Hl”léA]manfbﬁi—ﬁ%aﬁbmplﬂnﬁﬂ@’F(ﬂ+chbr®hcﬁydi)blhlﬁ)n§/bh‘1 m.cﬁe'l 4phdnytrhA-dihydro-1H-

pyrasoR BEFREGUII: L8P 310 AP Bt idor e HsChig oAk moking
cessatiomatyiis Gme3Eb@e sibrensiost 1ed 39, posmilopPnYsaby &/ ighsEh bmedulators that
have pﬁiﬂﬁﬁédkin@ﬁ@ﬁhd%ﬁﬁ?a@&@ﬁarﬂ FopEktiBESuitdbib Yor A6 sMShan imaceuticals.

B RP St P U o8 enhe 805 361 Ped gudleadons Rasiaiedh Woosiso,

WOIBAIBE3G6 Lhid VEOPRIBA3S, and EPI6HS U6 diteloke/aubbtitesd pyFadRs hakhdwetidity against
thecaanbmociQQe gttgrs O her cannabi noi d receptor nodul ati ng
npoun &P8Pe disclosed in US Patents 4,973,587, 30
5US 535833’1 IES ®8/P,472 2nd BT Augblig@ns W(ZQIZ64;636, 01474633, and 01/64634 are

di tﬁt@é’t%t&ﬁgd Anek LG Rt Rl 985 VO 97/ 29079, WO
Heer8 8] 37061 %995’02%99 \?\000%8’318967 WO 00/ 10968, WO

o@%s%gablw B9 PIvdulatys @uPeTEs 2 disciassdgn LS Rebats 4978587,
5,013,853/ 8668, 5.V £38/ 200088, .niB B3H82 4T Eﬁ@l@&é&@%éﬂwow WO

98/370%?,3@@%99(}%%%92&?6 égu@%%?b@xﬁgggﬁ Q'\’g qu 700, WO 02/076949,

WO 0B0286kY, W and/036@B K& oyd3/022@19, Wicnes/0En07 e, 0 vee21if14, (38 WO 03/077847.

SUMMERE ' TS ¥R rion - 1

The present invention is concerned with substituted 3-alkyl and 3-alkeny! azetidine derivatives of

general formula It
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WD 2005/ 000809 PCT/ US2004/018348 R6 R5 Z Ar_ N Z1
R4 7 R8 (1) and pharnaceutically acceptable salts
woOhers@obsowhi ch are nodul ators of and, in parti egiras2004/018348
ant agoni sts and/or inverse agonists of the
Cannabinoid-1 (CB 1) receptor and are useful in the
treatnent, prevention 5 or suppression of diseases
nmedi at ed by the Cannabinoid-1 (CB 1) receptor. In one
aspect, the invention is concerned with the use of
t hese novel conpounds to selqgﬁlvely ant agoni ze the
Cannabinoid-1 (CB 1)  re s such, conpounds of
the present invention are us centrally acting
drugs in the treatme &is, menory deficits,
cognitive disorders, m grigine ﬁpuropathy,
neuro-inflammatory di sofder &’i ncl udi ng mul tiple
sclerosis and Guillain-Barre syndrome and the
i nfl ammat ory sequel ae of 1an|ral encephalitis,
cerebral vascul ar accidents;” and head trauma, anxiety
and phamliasatidatyscceptabiesslis tbgp¢f61ds§h are padlitors ohansl, Wi pasiggler, anfagonists
and/or 115@%@ g?&ltlstsd&ﬁ?g ‘F’ﬁ?ﬁnncﬁtﬂg (ST 2R G ﬁe usehg ﬁ&gﬁ@é\tﬂﬁﬁt prevention

SO use he treatnent of subsﬁnance ab

or suppretsise o diseasesyaediaiet vahe GanpePipii-A (€81 BrERio

is conceH‘EH Wit @Buse @f’fﬁed’é'n@%l bélﬁpoundisﬂﬁ |s¢l€tlti?@y aff@ionivg tleaSmaitiond-1 (CB1)
Oun S arghal so usef ul

receptorg @é§‘l %y c«appoggrth cﬁ” e p(;ﬁsgtg rlralgptéo ag%%sgl’uli] ?s cgntrzﬁ{y%{] Iggc&[l%s in the
treatmerft @Dﬁkyb]ﬁﬁsﬁkﬁema@ defixip) qoglatlva)hs)rms mgramadleumeqﬂ@ywnﬂﬁo-mﬂamatory

d1sorder8 8101 ldmlg 1ti qf gCl%léSlS ard u'llfalﬂ# Barre R@okE e m-ﬁlaﬁ)matory sequelae of

use e treat nent of
viral en@ph@ms ,patquh vaspdarceieidentss and hepd Eapymppg paxiety disorders, stress, epilepsy,

Parkmscﬁﬁ@&ig&s@ BRVEHGE H@&dermﬁd &%%gr&&@i& BheooftlpSehds Sfalth ubedil for the
e treatment of cirrhosis, of the |

er. The S
treatment G pbSRECS AR djoulsTsyBERGYarky §p ORIpES, ?#8%‘11%%’9“6‘8? ad pigREpe:
mcludmylﬁloﬁhg S@Biﬂohnﬂ“ﬁdﬂ&dm}ﬂuﬂdi afel 2390 u@e:fnlcfer the creatinért of pEEaity@reating

dit f
d1sorder'5 raggtélﬁiieg Wﬁtggﬁ%e}séﬁa %c}, n ?ﬁf?‘ Eca%o?s a%?om%ld%‘?ev%h I‘nraﬁdmg left

r e o0
ventriculi & pHrtrophyt rl‘hatcbm@undsesaealmomfut fooths treat@ent Pf eonstipatien and chronic

1ntest1nalg)v gxﬂt Iogarucﬁ ’ﬁl% 08198&1'131 ng;aqg al% i 'fd:f' "{’ﬁerYFeQﬁneﬁf ot{clﬂﬁﬁﬁls of the liver.

I ons a conbl nati on of conpounds of
The corhpundd aae als@mflkbfqii éhe treameafiagth®gai | abl e

ﬁhl@ ?f@&ﬁ H{vkﬁtﬂnsis al%n&e@ﬂé@%ﬂh%baﬂn&nﬂd)ﬁﬁbs@ &ﬂﬁﬁfoﬁ@ dndl\ﬂhé lse of
maceuti cal fornul ati ons c?nﬁ?l sin

compo%ﬁ?fdbﬁg@seggmgmltla% fqrynany ﬁﬁ}n‘g gFa dic t Fsﬁ&é M treg r}n%r these conditions.
The probéhk il ekt RANGSS GRckrivddtwithpfeaneasethdse conditopathiqugh & hembination of
this |nv ED DESCRI PTI ON
Comp("tﬁgn%“?‘iﬂlgﬁﬁ%ﬁ avaggbr%e I?aglgég?@ ist he nethods of
tThe ipreseris akso vcammcmwm @arrem@yemowlwanf%mg gpe of the
compan(aE a8 hive i-ng.reéﬁQnZOOS/ 000809 PCT/ US2004/ 018348 R6

The invention is further concerned with processes for preparing the compounds of this invention.

one aspect, t She invention

DETAILED DESCRIPTION OF THE INVENTION
The compounds used in the methods of the present invention are represented by structural

formula I:
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R5 Z Ar-- NZ1 R1R7 R8 (I) wherein: Ar is
selected from (1) phenyl, and 5 (2) pyridyl; wherein
woheosyloosand pyridyl are unsubstituted or subst PCUUSE004/018348
with one or two Rc substituents; R4 is selected from
(1) Ci_6al kyl, straight chain or branched, (2)
C2_6al kenyl, straight chain or branched, 10 (3)
C2_6al kynyl, straight chain or branched, (4)
C3_7cycl oal kyI , (5) phenyl, and (6) heteroaryl;
wherein al kyl, alkenyl, and ghkynyl are unsubstituted
or substituted with one t t rez Rb substituents, and
15 cycl oal kyl , phenyl oaryl are unsubstituted
or substituted with o RZ substltuents R5,
R6, R7, and R8 are each dep géntly selected from
hydr ogen, C 1-6 al kyl, uﬁ%ubEfltut e@) or substituted
with Rb, and C2_6 al kenyl unsubstituted or
h substituted with Rb; Z is selected from hydrogen,
WheIliy dr oxy, fluoro, nmethyl, and -N(R11)(R12), and ZI is
Ar1ssslectt@ﬂcﬂrcmmL from Rl R3 Rl R2 Y/ CN 20 Xi and , or Z
Qg pgle her form R1 R3 R1 111~1'1~4 R2 X or X
X “are’I ndependently selected from (1) hydroxy,
- @)Wo poBiL000809 PCT/ US2004/ 018348 (2) Cl1_6al kyl

wherelﬁtpﬁéﬂygiﬁd ﬁﬁ@&l%@ﬁnsﬁfsﬁﬁ%ﬁ BHsubbti e $ith bkl &({'W@ IRC substituents;
R4 is selectec& tLrt uted with one to two Rb

¢)) C1-6alkyl, straight chain or branched,
2) C2_galkenyl, straight chain or branched,
3) C2-6alkynyl, straight chain or branched,
4 C3-7cycloalkyl,

%) phenyl, and

(6) heteroaryl;

wherein alkyl, alkenyl, and alkynyl are unsubstituted or substituted with one to three RP substituents, and

cycloalkyl, phenyl and heteroaryl are unsubstituted or substituted with one or two RC substituents;

R5,R6, R7, and RS are each independently selected from: hydrogen, C ]1-6 alkyl, unsubstituted or
substituted with Rb, and C2-¢ alkenyl, unsubstituted or substituted with Rb;

Z is selected from hydrogen, hydroxy, fluoro, methyl, and -N(R11)(R12), and Z! is selected from:

v R' R R!
Y-
?;/L—FRZ Shc=N
X' and %L' , or
Z and Z1 together form:
R' RS R’

X and X’ are independently selected from:
)] hydroxy,
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substi tuents,
C2_6al kenyl

(3) perfluoro Cl_6al kyl,
strai ght chain or

(4)

branched, unsubstituted

wonroewoedopt uted with one to two Ro 5 substitueoras2¢s)n18348

C2- 6al kynyl

cyano,

(7)

- (O N(R11) (R12),

- NROC( O) R10,

(12)

strai ght chain or branched,
or substituted with one to two Rb
-C(OR QG

(10)
-NROC( O) OR10, 15 (13)

unsubstitut ed
substituents, (6)
10 (8) -C(OOR10, (9

-N(R9) S(O) nR10, (11)

-N(RI' 1) (R12),

&%b( ?i(ﬁlﬁ@/ﬂst%%t Qﬂaﬁ) or'b%ﬁed {id@dstimfed Qsagsg’zute)ﬂnﬂth dnd 79 two Rb

hydr ogébstituer(t?) hydr oxy,
z uor erﬂu&%d

cycl OQ@JS%%L kyl

f r Om subktituents,
6) cyano,
()  -C(ORIO,
(8)  -C(O)ORIO,
9  -CONRIHRI2),
(10)  -NR9)S(O)nR10,
(11) -NRIC(O)RIO,
(12) -NRIC(O)ORIO,
(13) -NRIHRI12),
(14)  -S(O)nR1Y,
(15)  -ORIO,
(16) -OC(O)RI10, and
(17)  -OCONRIDRI2);
Y is selected from:
n hydrogen,
) hydroxy,
3 C1-3 alkyloxy,
@ fluoro,
(5)  C1-3alkyl,
6) trifluoromethyl, and
M NRIDERI;
R1 is selected from:
(1) aryl,
) heteroaryl,
€)] C3.7 cycloalkyl, and
“) cycloheteroalkyl,

i's selected from

(3) Ci1-3 al kyloxy, (4)

a1 1GL-3 alkyl, (6) trifluoronethyl, and
Lect ed f 1 .
gé %X}i stiajehy chgg'o?b%ﬁ@egaq%ﬁw {5 of s%)it%{n%d with Bt to two Rb

oSS Ay

V\,her ein aryl,

af%ro? bﬁ?&#gz&rﬂs{é’ﬂﬁh %d% slﬁ)%ﬁ{eh %ﬁl%ﬁe to two Rb

het eroaryl, cycl oal kyl

subs I's selected

wherein aryl, heteroaryl, cycloalkyl and cycloheteroalkyl are unsubstituted or substituted with

one to three RC substituents;

R2 is selected from:
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WO 2005/ 000809 PCT/ US2004/ 018348 (1) hydrogen, (2)

Cl-6al kyl, straight chain or branched, unsubstituted
wonroaswoedobt ut ed wi th one or two Rb substit uenter/uS3004/018348

fluoro, 5 (4) hydroxyl, (5) perfluoro Cl1_6al kyl,

straight chain or branched; and R3 is selected from

(1) hydrogen, (2) Cil-6al kyl, straight chain or :

branched, unsubstituted or substituted with one or two

Rb 10 substituents, (3) fluoro, (4) hydroxy, (5)

@srfl defel- 6al kyl, straight chain or branched; or R2

(2? QC]% et h $oh t Vﬁagrportbr Sckedl Qﬁﬁ‘bsﬁﬁm dr QuiMutel vxtlﬂﬂ%ﬁe or two RD

orma car onyl group, 15 or a 3 to

wenbeﬁ@anﬁaﬁ@ocycllc ring; prOV|ded t hat when X |s
%ggr Oﬁ]¥ -NROC(O) R10, _NROC(O OR10, -N(R11)(R12), or
0 (ﬁ &n: (1) R2 and R3 are not both hydrogen, nor
(42) doydRxyand R3 form a carbonyl group together wth

tshe Cger Do (09 _gMdyE Rirdifte ¥ha 6r bradchat;hatl; 20 RO is
3 sel ected from hydrogen, Cl_6al kyl, and C2 _6al kenyl
R is seleetpdifrgit chai n or branched, unsubstituted or

giybst hddéRd, W th one to t hr ee hal ogen atons; R10 is

?Sla Fi% 54 ggrabél‘g[)C{lzﬁg‘%réﬁM&{é& b &g or%{?@s'tlﬂltéarwnh one or two Rb

dnsSU substituted with one to
t hr eesfBatituetfsti tuents, 25 (2) aryl, unsubstituted or
§§bst tuted with one to three Ra substltuents (3)
alkyl wherein al kyl is straight or br anched
Ghalnhwhﬂgubstltuted or substituted on one, two or

H):jeep@ralﬁ&@mp@ﬂm swhight chaie ot ratdhede Ra substituents,
an

2 are e ndep
g@R% @1}(%1@3 ftqgsmer w@]athe iﬁl‘ﬁ%yﬁ&?lg boe%]%clt té}j:y g gacgf:cg tf?r¥1 a carbonyl group,
%i£@kghﬁmﬁhﬁuna@mxpnﬁmmged unsubstituted or
'Gf 9 ﬂﬁ{llot uQi%) R EheGt @ﬂlo th
P“W“bgaﬁ é%gﬁ ?%%QWS%Q?ké8§% rgﬁg charh ol branched. o
(4) p@fﬁRﬁ@mﬁRtﬁBﬁmdbﬁMWdﬂsmnamght chain or br anched,
(2) do R2 and R3 form a carbony] group together with the carbon to which they are
attached;
R9 is selected from: hydrogen, C1-6alkyl, and C2-galkenyl, straight chain or branched, unsubstituted
or substituted with one to three halogen atoms;
R10 is selected from:
¢)) C1-4alkyl, straight chain or branched, unsubstituted or substituted with one to three Ra
substituents,
2 aryl, unsubstituted or substituted with one to three Ra substituents,
€)) aryl C1-4alkyl, wherein alkyl is straight or branched chain, unsubstituted or substituted
on one, two or three carbon atoms with one to three R2 substituents, and
4  -CF3;
R11 and R12 are each independently selected from:
¢8) hydrogen,
2) C1-8 alkyl, straight chain or branched, unsubstituted or substituted with one to three
substituents selected from Ra,
3) C2-g alkenyl, straight chain or branched,
@ perfluoro C1-6 alkyl, straight chain or branched,
&) C3-7cycloalkyl, unsubstituted or substituted with one to three substituents selected from

Ra,
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35 (5) C3_7cycloal kyl, unsubstituted or substituted
with one to three substituents selected from Ra, -5

woR0BA0e0000809 PCT/ US2004/ 018348 ( 6) PCT/US2004/018348

cycl oal kyl - C1_6al kyl, wherein alkyl is straight chain

or branched, (7) cycloheteroal kyl, (8) aryl,

unsubstituted or substituted with one to three

substituents selected fromRa, (9) heteroaryl,

unsubstituted or substituted on a carbon or nitrogen
om Wdhngne L h"v@l% n5.11 RStrhibheRLiS o Blafgk@d from

%) \é% 18’@ 1(@%’ rel \Allie:ygrelrnltgal kyll OI s straight

¢hai ncmiofbwmﬂhéd (11) het eroaryl Cl_6al kyl, wherein

! o)kglt Igl.{g‘i" uﬁglfbgﬁtgl@& of‘:ﬁl@btﬁutgc[ wﬁﬁ Qﬁéctb %gee s%BstﬁJelats%@ﬂct&ilﬁom Ra,

S whi ch they are attach
®r m &eﬁ@@@i &e%ﬁﬂ&teql PhY %Fut@fi PR eﬂrb%@ﬁﬁléfpge%?ﬁl it Pﬂ@m three

0- 2 adghstiivemakeldraidgr@aRans i ndependently sel ected from

g@ecgrgé%ﬁléa g&i}f‘%’é‘(ﬂf}}\lﬁ%&mgﬁﬁlﬁnﬁﬁbﬂ) chb&ldependent ly

¢ b boshyteroanyb Cg4pl wlnaqekwkyl{s59raleias chaip R’b‘%?mhe ,@7 aryl ,

Rr11 anci 12 %%%ﬁer %?149?1' ;hyrh(s) to(vgr)ic}{}}{év 2XYrack 6% a @%@tocy&:ﬁ@ﬁng ofdto7

ryl oxy, wherein alkyl
@ﬁpnt@mgﬁ Sddion] SRigtpatome ERDRAETIY SFlﬁﬁ%‘b%?fB @maeg% sulfur and
S}ekected from 25 (1) halogen, (2) -OR10, (3) -CF3,
(5) heteroaryl, 30 (6) cyano, (7)

each Ra @(l@ym@enﬂy selected from:

(1) halogen,

(2) NRe)RD,
(3) carboxy,

4) Cl-galkyl,
(5) C1-4alkoxy,
(6) aryl,

(7) aryl C1-4alkyl,
(8) hydroxy,

9 CF3,

(10) -OC(0)C1-4alkyl, and
(11) aryloxy,

wherein alkyl is straight chain or branched;

each RD is independently selected from:

) halogen,

(2)  -ORIO,
3  -CF3,
@ aryl,

(&) heteroaryl,

6) cyano,

(7)  -C(O)RIO,

(8) -C(O)OR10,

9  -COONRS)RD),
(10)  -NR)S(ONRIO,
(11) -NRIC(O)R10,
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(8) -C(OOR10, (9) -C(ONRe)(R), (10)
-N(R9) S(O nR10, 35 (11) -NROC(O) R10, -6 WO

wOQ0E/0E0809 PCT/ US2004/ 018348 (12) NRIC( O) ORROT/USIB)/018348

-N(Re) (Rf), (14) -S(OnR10, (15) -S(0)20R10, 5 (16)
-OC(QR10, n (17) -OCC(QN(Re) (Rf), y (18) -N&2, (19)
C3-7 cycloalkyl, and (20) cycl oheteroal kyl; 10
wherei n cycl oal kyl, cycl oheteroal kyl, heteroaryl and
aryl are optionally substituted with one to four

g%st i_f\]gg?{ O§%{)ect ed froma group independently
el'ecte m Rd; each Rc is independently sel ected
{¥om NR®E)RBal ogen, (2) -ORL0, 15 (3) -CF3, (4)
argyl , -sOp)r¥eteroaryl, (6) cyano, (7) -C(ORL10, 20

- (9) -AONR 1)(R12), (10)
ﬁ%m%@ﬁ%@ (11) -NRAC(OR O (12) -NROC(O CR10,
2 1DCARRI (R12), (1) -S(OnRQ (15
< 500) 28B8rb ). ;7 CX O RIO, (17) -0 ONRI1) (R12),
(18) -NO2, ‘

(19)  C3_7 cycloalkyl, and
(20)  cycloheteroalkyl;
wherein cycloalkyl, cycloheteroalkyl, heteroaryl and aryl are optionally substituted with one to

four substituents selected from a group independently selected from R4,

each RC€ is independently selected from:

) halogen,

2) -OR10,
3 CF3,
4)  aryl,

&) heteroaryl,

(6) cyano,

()  -C(O)RIO,

(8)  -C(O)ORIO,

©  -CONRIDHRIZ),
(10)  -NR)S(O)nRI10,
(11) =NRIC(O)RIO,
(12) -NR9C(0)ORI0,
(13)  -NRIHRI2),

(14)  -S(O)nR10,

(15)  -S(0)20R10,

(16) -OC(O)RIO,

(17)  -OCONRIDRI1Z),
(18) -NO2,

(19)  C3-7 cycloalkyl,
(20)  cycloheteroalkyl;
(21)  C1-6 alkyl,

22) C2-6 alkenyl,

(23) C2-6 alkynyl, and
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30 (18) -NO2, (19) C3-7 cycloal kyl, (20)

cycl oheteroal kyl; (21) Cl-6 al kyl, (22) C2-6 al kenyl,
w020(588)80c2- 6 al kynyl, and -7 WD 2005/ 000809 PCT/US2004/018348

PCT/ US2004/ 018348 (24) aryl-Cl-6 al kyl; wherein

al kyl

al kenyl , al kynyl are straight chain or

branched; al kyl, al kenyl, al kynyl, cycl oal kyl,

cycl ohet eroal kyl and aryl are optionally substituted
with one to four substituents selected froma group
iﬂﬂppemﬂp@}bymgelected fromRd; 5 each Rd is

R

T BT b R kY.

( G&yclaglyyl, @Moﬁeiérkg/lkyl and @yl &y dptivaylly subSixutéFBith 68 to fECkhstituents

fg%gtg%ﬁflgga éoua n?dk}})ﬁ(n:hgﬂt ylsggtR(ﬁ @l % O,- ( (23)0 N(R% é ;Ql 2,

each R&m@d@pmehtﬂ%&@%(eiﬁ?m NROC( O) OR10,  (17)

A

1R12, (18) -OC(O NR 1R12, and (19)

ar | oxy, erein al kyl is straight chain or
il

ncheliR

ff&)n1
4
(%)
©)
(N
&
)]
(10)
(11)
(12)
(13)
14)
(15)
(16)
(17)
(18)
(19)

and Rf are each independently sel ected
C{Mplkhlydr ogen,
C1-4alkoxy,

aryl,

aryl C1-4alkyl,
hydroxy,

CF3,

-OCF3,

-C(O)RlO,

-COsR 10
-C(O)NR!1R12,
-0C(0)C]-4alkyl,
-NROC(O)R1O,
-OC(O)NRIIR1Z,
~NRIC(0O)OR10,
—NROC(O)NR1IRIZ,
-OC(O)NR!IR12, and
aryloxy,

wherein alkyl is straight chain or branched,;

Re and Rf are each independently selected from:

Y]
2)

3)
“4)
®)

hydrogen,

C1-8 alkyl, straight chain or branched, unsubstituted or substituted with one to three
substituents selected from halogen, hydroxyl, and C1-galkyloxy-,

C2-g alkenyl, straight chain or branched,

perfluoro C1-g alkyl, straight chain or branched,

C1-g alkylcarbonyl-, straight chain or branched, unsubstituted or substituted on a carbon

atom with one to three substituents selected from halogen, hydroxyl, and C]-galkyloxy-,



(2) C1_8 alkyl, straight chain or branched,

unsubstituted or substituted with one to three
weubsstiooseent s sel ect ed from hal ogen, hydroxyl , PamaS2004/018348

Cl_6al kyl oxy-, 30 (3) C2_8 al kenyl, straight chain or

branched, (4) perfluoro Cl-6 al kyl, straight chain or

branched, (5) Cl1_8 al kyl carbonyl -, straight chain or

branched, unsubstituted or substituted on a carbon

atomwith one to three substituents selected from

Eiglég? 8@1 glgg@gmibyﬁyloﬂﬂ dtrgi%lgﬁabk vt lgrxnc-hed, un$ibMuted or substituted on a

al kyl car Ooﬁg/ g:;)gt(%%q?r arg g;@ gl%‘i%dﬁg%rﬁgﬂg%ﬁn’ hydroxyl, and C1.-

unsubstalltylexgd or substltut ed on a carbon atomwi th one

tent hr uents sel ected from hal ogen, hydroxyl,

! ey f oxy-, (7). C3_7cycloal kyl, 5 (8)

c(% oaHYlelkéflaéalka whepgie plylrs grakapt chagn @raackads  chai n

br cycl ohet eroal kyl, (10) aryl,
%subﬁ@ﬁ?ggalﬁ)substltut ed with one to three

sSiBst i arvlesubsipiedor sepstitutsehviithope torfbree sybistiigente spldsted yirom halogen,

met hy| annﬁ@t:ﬂﬁéﬁw, mBhelr, ﬁl?ébhmql h%"%g%o gfniﬁﬁicﬁhéthgé 3g§inletthﬁltcaergonyloxy,

hyl c 0X
2&5 ﬁﬂtﬂé{a “@“‘S:‘%ﬁjdkﬁ’bﬂlbéfﬂtli‘ﬁf‘ﬁﬁﬁafB?ﬂeat?IB vifhoag togtfyree
subs t i slubmnteats sdbeat fechn hiloganhahiog emxbogyyethyl, @REHoRX Yhydroxy,

met hyl,. | fluoronethyl, and
nmet hyl ca ony kada%%yabroﬁ 1OJ(r’bonyI oXy-,

UA3ub sawlmb@dl%y- wsbbtintes s qubstitusedoamisaror piom wiklt dne omiree
to t h rs@@stﬂ&ﬁ@ s;.élbétéhef%lﬁ h64RCErRHo, fchBHRy) ﬁle@lgﬁ Ehetk@girr] rﬂ?droxy

car box gﬂ met hoxy, hydroxy, trifl udronet
and 1ﬂWr‘&1§?t nif 6’9@39113’101‘530(’118’}3” het eroar yl ,

U3 b Stetekdaty dm@ufbsﬁmfbﬂfot bubbi@die®Bn @cﬁ@dlhﬁﬁhtﬁfge@ htbMmGEB bne to three
at om wi substi.tuents sel

hal ogengsmuentﬁ Selecct, % % J2105RR PO SHEPRO R y{ﬁ ;‘7%?"3588 ,rﬂ]ydroxy’
trif | udflowemnéthyl, andmobtipddatbphglaxshonyl oxy, , (14) aryl
Q14>6al Afwcl aﬂn@n SV Hared Aq%ﬁ id s$rar°g|ﬁf %%ﬁ%& F{(ahfﬂea ma%a
eroary a erein
R Rberey g%lgé?ﬁ%wgﬁe Il s ER B haig o bignehed B Ry
Re andtRé@%Eﬁhaf wivll thé) atbﬁl@s) a \0151515%# fe WiicE&l 1ohBY habRcAllit ¥aL6EY to 7

c.rin cont al ni ng
membes Yo Rind i SRt et qeﬂﬂ‘gﬁ‘éﬁd@ﬁft%g%Ioé@eécF“FPfd’ﬁﬁi N-R?;
n is sel@xeddenm 0,9uddd®; and N-R9; n is selected fromO, 1, and

or a phimaChu B NALIBGE UG GaLly acceptable salt thereof. In
e present invention, Ar is

13 enm@dmfenmﬁthe @&seftlipveptien i is salected fm)mpy ridyl;
reifheRieny! and pyridyl are unsubstituted or

stltuted with one or two Rc substituents.
pyridyl;

wherein phenyl and pyridyl are unsubstituted or substituted with one or two RC substituents.
In one class of this embodiment, Ar is selected from:
H phenyl, and
(2)  pyrdyl;
wherein phenyl and pyridyl are unsubstituted or substituted with one or two substituents independently
selected from: halogen, methyl, trifluoromethyl, cyano, -S(O)pR 10, and -NHSO2CH3.
In a subclass of this class, Ar is selected from:
(1) phenyl,
@ 4-chlorophenyl,
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In one class of this enbodinent, Ar is selected from
(1) phenyl, and 30 (2) pyridyl; wherein phenyl and

woRoostpdsoar e unsubstituted or substituted w t hpowaser4/018348

two substituents independently selected from

hal ogen, nethyl, trifluoronethyl, cyano, -S(O nR10,
and - NHSO2CH3. I n a subclass of this class, Ar is
selected from (1) phenyl, 35 (2) 4-chlorophenyl, -9
WO 2005/ 000809 PCT/ US2004/ 018348 (3) 4-fluorophenyl,

g§9 47@ﬁm§g R 1, odophenyl, (5) 4-cyanophenyl, (6)
trlfluoronethylphenyl 5 (7) 4-bronophenyl, (8)
£%hvet HyshieAyedophensh 3. cyanophenyl,  (10)
?esﬁet My&yswphaﬂyl phenyl (11)

ulfon i phenyl 10 (12) 3-bronophenyl,
?9 ngnﬁ yp qﬁ 6-chl oro-pyrid-3-yl, (15)
67}Iuo¢bpmnMﬁmﬂ yl, (16) 6-cyanopyrid-3-yl, 15 (17)

i d- 5-chl oro-pyrid-2-yl, (19)
ggj; ﬁthh{}Pﬁeéﬁ) 2-yl, (20) 5-cyano-pyrid-2-yl, (21)
ﬁ9}|d &mxmmmhawa 20 (22) 2-chloro-pyrid-4-yl. In

et het sy ghﬁﬁ Wnyl s selected from (1) phenyl, (2)
q @) org' A Pip ; ffuorophenyl 25 (4)

060 or ST Yisbybigpieny

(12)  3-bromophenyl,

(13)  pyrid-3-yl,

(14)  6-chloro-pyrid-3-yl,

(15)  6-fluoropyrid-3-yl,

(16)  6-cyanopyrid-3-yl,

17)  pyrid-2-yl,

(18)  5-chloro-pyrid-2-yl,

(19)  5-fluoro-pyrid-2-yl,

(20)  S-cyano-pyrid-2-yl,

(21)  pyrid-4-yl, and

(22)  2-chloro-pyrid-4-yl.

In another subclass Ar is selected from:
(1) phenyl,

2) 4-chlorophenyl,

3) 4-fluorophenyl,

@ 4-chloro-3-iodophenyl,

&) 4-cyanophenyl,

(6) 4-trifluoromethylphenyl,

@) 4-bromophenyl,

8 4-methylphenyl,

® 3-cyanophenyl,

(10)  3-methylsulfonylphenyl, and
(11)  5S-chloropyrid-2-yl,

In yet another subclass Ar is selected from: phenyl, 4-chlorophenyl, 3-cyanophenyl, 4-

cyanophenyl, 4-trifluoromethylphenyl, 4-chloro-3-iodophenyl, 4-bromophenyl, 3-methylsulfonylphenyl,
4-fluorophenyl, and 4-methylphenyl.

-10 -
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(5) 4-cyanophenyl,

(6) 4-trifluoronethyl phenyl, (7)

4- br onophenyl, (8) 4-nethyl phenyl, 30 (9)

wG-200sa0agbenyl |

5-chl

4- cyanophenyl ,
4- chl or o- 3-i odophenyl ,

(10) 3-net hyl sul fonyl phenyl, ardT/USidb}/018348

oropyrid-2-yl, In yet another subclass Ar is
sel ected from phenyl, 4-chlor

3- et hyl sul f onyl phenyl, 35 4-

T adbelehYh RRE Y embodithe HIDAZ RQBIEAEPROSR fHedy1\ind @9Ady2 B3R 430 phenyl and

. .In another class. of this enbodi nent, Ar d
pyridyl e gRFybRaHi or %\lﬁﬁltw} WE]S‘/ pue QEAEP &%ﬁtﬂﬂﬂﬁwﬂépgﬁ%%f%%w frron:
hﬂogmanﬁﬂmhQﬁhskmmﬂwbdwmpr§GBmBﬁQuted with one or two

substj t uent.s .i ndepen
I oS R Sl SR T
glibc| abenydf this class, Ar is

eeclr’?etdI f}(orﬁc" el
y

ophenyl , 3-cyanophenyl,

4-trifluoronet hyl phenyl,
4- br onmophenyl ,

fl uorophenyl, and

ected from hal ogen,

, cyano, -S(OnR O In a

selected from 5 (1)

Efﬁnyh%dﬁﬁg %ﬁﬁplorophenyl, (3) 4-fluorophenyl, (4)
-cyanqgleﬁ¥1, (5) pyrid-3-yl, 10 (6)
83xhl dridnopgmhey3-yl, * (7) 6-fluoro-pyrid-3-yl, (8)
QaryanQeyaidphéyd- yI,  (9) pyrid-2-yl, (10)
5-ch|orq-§yr| -2-yl, 15 (11) 5-fluoro-pyrid-2-yl,
(32) PYEIARS- pyrid-2-yl, and (13) pyrid-4-yl. in
gept hef-ciarbehiad3-yL,Ar is selected from (1) phenyl, 20
4-c ophe , and (3) 4-fluorophenyl. In stil

gﬁ%théfﬂéﬁﬁgﬁg§2¥iﬁw is 4-chl orophenyl. In one
dBbodi esano-pfridthil. present invention, R4 is sel ected
f®PM pyrid-2-yl,

(10) - 5-chloro-pyrid-2-yl,

(11)  5-fluoro-pyrid-2-yl,

(12)  5-cyano-pyrid-2-yl, and

(13)  pyrid-4-ylL
In another subclass, Ar is selected from:

) phenyl,

(@) 4-chlorophenyl, and

€)) 4-fluorophenyl.

In still another subclass, Ar is 4-chlorophenyl.
In one embodiment of the present invention, R4 is selected from:

¢y C1-6alkyl, straight chain or branched,

) Co-galkenyl, straight chain or branched,

3) C2_galkynyl, straight chain or branched,

4) C3-7cycloalkyl,

5) phenyl, and

6) heteroaryl;

wherein alkyl, alkenyl, and alkynyl are unsubstituted or substituted with one to three Rb substituents, and

cycloalkyl, phenyl and heteroaryl are unsubstituted or substituted with one or two RC substituents.

1)
@)
3)
)

In one class of this embodiment, R4 is selected from:
C1-6alkyl, straight chain or branched,

Co-galkenyl, straight chain or branched,

C2-6alkynyl, straight chain or branched,

C3.7cycloalkyl,

S11-
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(1) Ci_6al kyl, straight chain or branched, 25 (2)

C2_6al kenyl, straight chain or branched, (3)
wG20@aoésppyl , straight chain or branched, (4)PCT/US2004/018348

C3- 7cyc|oalky| (5) phenyl, and (6) heteroaryl; 30

wherei n al kyl, al kenyl, and al kynyl are unsubstituted

or substituted Wth one to three Rb substituents, and

cycl oal kyl, phenyl and heteroaryl are unsubstituted or

substituted with one or two Rc substituents. In one

g 4yass pRinyi Rh¢ enbodi nent, R4 is selected from (1)

f Pkyl stralght chaln or branched, (2)
6aIR%ﬁ?D’ strai ght chain or branched 35 (3)

whereinCakyd, &hﬁéﬁﬂ}’iﬁd aﬂlyhﬁllagﬁtnsﬁﬂ%ﬁﬂutéd @F subktxnet @ﬁih ond th)three R substituents, and

cycloalcg Zl g ? lletgrﬁé‘ry & u%’s\ob 51? 35({ 0 1,(1)b8 utel?lcs:n-lt hU %9 %o s?l§s%€'u%nts
mdepegmfugélpﬁgcaﬁmam@ggt Chﬁélkdhﬁfb@fqmngedtyédytjf SBRD. gy, and

_NHSO4CHA. one to three Rb substituents, and cycloal kyl,
phenyl , and heteroa;g%.are unsubstltuted or
1B

T rtpsdist off thig embediment selogiedsfemt i t uents 5
Kndepend@m&mynsghehmﬁdr&ﬁmwmdhaIogen Cl- 3 al kyl,
i f y R10, nethyl, and
( ngﬁéﬁgpﬂ‘Mfé&nggsngggg%?s enbodlnent R4 is

<3 ectGdoallyoyh strajghy cl@in @&rdeghed, st r ai ght chain or

bgpnc d, 61231 6a|keny| strai ght chain or branched,
10 (3) 6al kyny stralght chain or branched, (4)
GSL?C}@E@&MK#I (5) phenyl, and (6) heteroaryl;

I €ifdte J, al kenyl , and aIkynyI are unsubstituted
or substituted with one to three sub itue

d
wherelqgk@y%]pe@g RI&A alkyﬁtﬁleaﬁei,pnsuléﬁt\taltqﬁié{r élllt@gliu&ﬂi ne tot ee Rb SITbstituents, and
cycloalky1SphR1] dnld theeroafyl & RfidublidttedionMubdiitudetiewith ofewd two substituents

indepes B e S, . R O o
IﬁUh)&:éuﬁdSss@f tHiddlsss,R4ais selecRd fiop: sel ected from (1)

82;66” &Y kalkyit bdieBithaR@biAn@kd,br anched,  (2)
kenyl, straught chai n or branched 20 (3)

3) 6al &3pAfkenyks ptraight i e rancid: pr anched,
3 Co.galkynyl, straight chain or branched,

G} C3_7cycloalkyl,

&) phenyl, and

(6)  pyridyl;
wherein alkyl, alkenyl, and alkynyl are unsubstituted or substituted with one to three halogen
substituents, and cycloalkyl, phenyl, and pyridyl are unsubstituted or substituted with one or two
substituents independently selected from: halogen, cyano, -S(0)pR10.

In another subclass of this class, R4 is selected from:

€3 C1-6alkyl, straight chain or branched,

(2) ' Cy_galkenyl, straight chain or branched,

(3)  phenyl,

4 pyridyl, and

(5) thienyl,
wherein alkyl, and alkenyl are unsubstituted or substituted with one to three halogen substituents, and
phenyl, pyridyl and thienyl are unsubstituted or substituted with one or two substituents independently

selected from: halogen, methyl, cyano, -S(O)2CH3, trifluoromethyl, and -NHSO2CH3.

Tn another subclass of this class, R4 is selected from:

-12-
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wonroeswoetopt ut ed wi th one to three hal ogen 25

(4) C3-7cycloal kyl, (5) phenyl, and (6) pyridyl;
wherei n al kyl, al kenyl, and al kynyl are unsubstituted

substituents, and cycl oal kyl, phenyl, and pyridyl are
unsubstituted or substituted wth one or two
substituents i ndependently selected from hal ogen,
cyan, -S(OnR10. In another subclass of this class, R4
is selected from (1) Cl-6al kyl, straight chain or
bryanchfgy (2) * C2_6al kenyl, straight chain or

br anched 30 (3) phenyl, (4) pyridyl, and (5)
ﬁ%ien?ﬂPS%Merein al kyl, and al kenyl are unsubstituted
) subsiuichylt ed with one to three hal ogen substituents,

?ﬁd Epengl, pyridyl and thienyl are unsubstituted or
bst PtUYed with one or two substituents i ndependent |y

89 seMebloegphtmydm hal ogen, nethyl, cyan, -S(0 2CH3,

i fl , and -NHSQ2CH3. In anot her subcl ass of
?ﬂis gﬁg§g§5%§iis sel ected from -12 WO 2005/ 000809
0T/ USZo@eprbags48 (1) methyl, (2) n-butyl, (3)
i&butqthnqﬁ&ﬁ@,phenyl, 5 (5) 4-chl orophenyl, (6)

-fluqgroophenyl, (7) 3-cyanophenyl, (8)
20chl oS %ﬂ&‘?’i‘y}’ (9) 3-bronophenyl, 10 (10)
410)r i Mhdfinaomedylppdehyl ,  (11) 4- et hyl sul f onyl phenyl ,

A1) artghGRYhrghdhpbent ST OS2 TGV (16
Z1Dhl dhienyd- pyri dyl, (17) 2-chloro-4-pyridyl, and
(13)  4-bromo-2-thienyl,
(14)  4-cyano-2-thienyl,
(15)  pyridyl,
(16)  2-chloro-5-pyridyl, N
(17)  2-chloro-4-pyridyl, and
(18)  3-chloro-6-pyridyl.
In another subclass of this class, R4 is selected from:
¢)) C1-6alkyl, straight chain or branched,
2) C2-galkenyl, straight chain or branched,

3) phenyl, and
4)  pyridyl;

wherein alkyl, and alkenyl are unsubstituted or substituted with one to three halogen substituents, and

phenyl and pyridyl are unsubstituted or substituted with one or two substituents independently selected
from: halogen, cyano, -S(O)2CH3.

In yet another subclass of this class, R4 is selected from:

q9) methyl,
(2) ethyl,

(3)  n-propyl,
@) n-butyl,
(5) isobutyl,
©) t-butyl,

N 3-methylbutyl,
€)) 3,3-dimethylbutyl,
9) n-pentyl,

-13 -
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(18) 3-chloro-6-pyridyl. In another subclass of this
class, R4 is selected from 20 (1) Cl_6al kyl,

webko@ioghtoo chai n or branched, (2) C2_6al kenyl, sCrAiSglv/018348

chain or branched, (3) phenyl, and (4) pyridyl;
wherein al kyl, and al kenyl are unsubstituted or
substituted with one to three hal ogen substituents,
and 25 phenyl and pyridyl are unsubstituted or
substituted with one or two substituents independently
s@Pectebexyf,r om hal ogen, cyano, -S(0 2CH3. In yet

0} hegirapb&a Ikdfl,s class, R4 is selected from
?q Ineth%llﬂ (%?géghyﬁﬂ 30 (3) n-propyl, (4) n-butyl,
(@glhsrei@mlyl (6) _butyl, (7) 3-nethylbutyl, 35 (8)

313y dlﬂ@&&%g g (9) n- pentyl -13 WD 2005/ 000809
dgI/US%gOM 18 48 (10) n-hexyl, (11) straight chain
pSrPphenyly 2y phenyl, (13) 4-chl orophenyl, 5
aé) d4-tyanoprepyienyl , (15) 4- cyanophenyl, (16)
a hen 17 4 met hyl sul f onyl phenyl , 18
1§$'d[‘§-? 1;1%)(1 ) y yl pheny (18)

i (19) 6-chloro-pyrid-3-yl, (20)
Gﬂﬁ]uo%owﬁwhhwmﬁkthl (21) 6-cyano-pyrid-3-yl, (22)
4agﬁl )ngyﬁ]d 3-yl, (23) 4-fluoro-pyrid-3-yl,
(19)  6-chloro-pyrid-3-yl,

(20)  6-fluoro-pyrid-3-yl,
(21)  6-cyano-pyrid-3-yl,
(22)  4-chloro-pyrid-3-yl,
(23)  4-fluoro-pyrid-3-yl,
(24)  4-cyano-pyrid-3-yl,
(25) pyrid-2-yl,

(26)  5-chloro-pyrid-2-yl,
27)  5-fluoro-pyrid-2-yl,
(28)  5-cyano-pyrid-2-yl, and
(29) pyrid-4-yl.

In still another subclass of this class, R4 is selected from:

)] methyl,
2) n-butyl,
3) 3-butenyl,
(4)  phenyl,

%) 4-chlorophenyl,

(6) 4-fluorophenyl,

(7N 4-cyanophenyl,

& 3-cyanophenyl, and

©) 4-methylsulfonylphenyl.

In still another subclass of this class, R4 is selected from:

¢)) methyl,
2) n-butyl,
3 3-butenyl,
(4)  phenyl,

&) 4-chlorophenyl,

-14 -



15 (24) 4-cyano-pyrid-3-yl, (25) pyrid-2-yl, (26)

5-chloro-pyrid-2-yl, (27) 5-fluoro-pyrid-2-yl, (28)
wo-200sa0080pYyri d-2-yl, and 20 (29) pyrid-4-yl. | RCSSRI04/018348

anot her subclass of this class, R4 is selected from

(1) methyl, (2) n-butyl, (3) 3-butenyl, 25 (4)

phenyl, (5) 4-chlorophenyl, (6) 4-fluorophenyl, (7)

4- cyanophenyl, (8) 3-cyanophenyl, and 30 (9)

4- et hyl sul f onyl phenyl. In still another subcl ass of

t@ls g&g§§?h§@lhﬁiselected from (1) nethyl, (2)
but% 3-but enyl 35 (4) phenyl, (5)

ﬁDchI CHpRebsYL - 14 WD 2005/ 000809 PCT/ US2004/ 018348

irﬁc)ne‘éni’bbdjﬁfeﬂﬂﬂ aR)reseidiicledion, BS,RfaRGpind MPlare davh mdependently selected

from: h%g@ge gggtahl&l négﬁ%stﬁ LEP &bk &INh ik PRb, 2P CoRBalkdR1, uiBktituted or

epen ently sel ected from hydrogen,
5 sﬂmﬁmﬁmvﬁmaﬂkyl unsubstltuted or substituted with Rb, and

c'm@ cf'asé( mp&ﬁﬁ&ﬁt 13, w67 Qhd RS §1léb:§$li ih @ﬁheﬂﬂl}t fR1eRRd from:
S 7, and R8

n I's’ ertbodi nent R6,
hyﬁngﬁf@m: ﬁﬂ& Eﬂdently sel ected fron1 hydr ogen,

']E?&ﬂe}éhb@ﬁg ofRisdEE BN of RINROIFE, SthRE RISetiDf afidths othérabise are each
one of R5, R6, R7, and R8 is nethyl and the other

hydrogenhy ee are each hydrogen 10 In anot her subcl ass of
10 indotiet amslassA thiRbass RO, RARY, B8d BP ereeadthydyagemgen. | n

?1? (gneeeﬁ 3 1menp(§f t%y[gggggt 1We§ﬁ<§1nk 1§ Qyeih Lﬁ%ﬂr hyéro'gél ﬁ?&r@)&l ﬁgoro,

methyl, and —N(R1 1)(R ) and Z1 is selected from:

R' R®

\;ZL—%'RZ Y>LC =N

X and

In one class of this embodiment, Z is selected from hydrogen, hydroxy, fluoro, methyl, and -
15 NHp, and Z1 is selected from:

R'R®

i;%——é_Rz YS>L—C =N

X' and
Tn one subclass of this class, Z is selected from hydrogen and hydroxy, and Zlis:

R' R®

Y
R2

A"

In another subclass of this class, Z is selected from hydrogen and hydroxy, and 71 is:

R1

20

In still another subclass of this class, Z is hydrogen, and Z! is:

-15 -
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met hyl, and N(R11) (R12), and Z1 is selected from Rl
RBRL R2 "C=N Xt and In one class of this

weomnrhaschoosent , Z i s sel ected from hydrogen, hydr 8gy/US2004/018348

fluoro, nethyl, and - 15 NH2, and Zl is selected from
Rl R3 RL R2 -CEN X1 and In one subclass of this
class, Z is selected from hydrogen and hydroxy, and Z1
is: RLR3Y-R2 X In another subclass of this
class, Z is selected from hydrogen and hydroxy, and Z1
is: R YCEN 20 In still another subclass of this
class, Z is hydrogen, and [ -15 WD 2005/ 000809
PCT/ US2004/ 018348 F aNF reFenbodi nent of the
present invention, Yis s ed from (1) hydrogen,
(2) hydroxy, 5 (3) C1-3,€I yloxy, (4) fluoro, (5)
Cl-3 alkyl, (6) trifluorOngthyty and (7)

-N(R11) (R12). 10 In one &ass of this enbodinment, Y is
selected from (1) hydrogen, (2) "hydroxy,

In one embodiment of the present invention, Y is selected from:
)] hydrogen,
2) hydroxy,
3) Cj-3 alkyloxy,
4) fluoro,
()  C1-3alkyl,
6) trifluoromethyl, and
M NRIHERI).
In one class of this embodiment, Y is selected from:
¢)) hydrogen,
2) hydroxy,
3) methoxy,

(€Y)] fluoro,
(©))] methyl,
(6) trifluoromethyl, and
(7y  -NH2.

In one subclass of this class, Y is selected from:
1) hydrogen,
) hydroxy, and
3 methyl.
In another subclass of this class, Y is selected from:
€h) hydrogen,
2) hydroxy, and
©)) fluoro.
In another subclass of this class, Y is hydrogen.
In one embodiment of the present invention, X’ is selected from:
¢)) hydroxy,

2) C1-6alkyl, straight chain or branched, unsubstituted or substituted with one or two Rb

substituents,
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(3) methoxy, (4) fluoro, 15 (5) nethyl, (6)
trifluoronethyl, and (7) -NH2. In one subclass of

wohies/obsass, Y is selected from (1) hydrogenpC2@st@y/ 018348

hydroxy, and (3) nethyl. In another subclass of this
class, Y is selected from (1) hydrogen, (2) hydroxy,
and 25 (3) fluoro. In another subclass of this class,
Y i s hydrogen. In one enbodi nent of the present
invention, X is selected from (1) hydroxy, (2)

- 6a rapght chain or branched, unsubstituted
?& Su%gglhoro%éa@lkg’n

stitut wth one or two Rb_ 30 substituents b
(46 WO2zatEnBCUREb: baroubmpdel.onahaguted oy subsitpied,yith one to two R
Cl- 6alfolimefdid) C2-6al kenyl, straight chain or
branched, unsubstityted or substituted with one.to. two
S BBl By BisaegapriostiEfea o b BRGe yy pHEto two b
br anchggliitesubstituted or substituted with one to two
Ro 5 substituents, (6) cyano, (7) -CCORO (8)
@0 e (9) -C(ONRL1)(R12), 10 (10)
(N ROXSERMRLO, (11) -NRIC(OR O (12) - NROC(O) ORLOQ
((§)3) -_&(Of){bk)lé,mzy (14) -S(OnR O, 15 (15 -OR10,
) -C(ONRIDHR12),
(10)  -NR)S(O)sR1Y,
(11) -NRIC(O)R10,
(12) -NR9C(O)ORI10,
(13)  NRIHRI12,
(14)  -S(0)pR10,
(15) -ORl10,
(16) -OC(O)R10, and
(17) -OC(ONRIHRI12), ‘

In one class of this embodiment, X’ is selected from:
n hydroxy,
2) C1-6alkyl, straight chain or branched, unsubstituted or substituted with one or two RD

substituents,
(€)] trifluoromethyl,
@) Cy-galkenyl, straight chain or branched, unsubstituted or substituted with one to two Rb
substituents,
&) cyano,
(6)  -C(ORIO,
(7)  -C(O)ORIO,
®)  -CONRILHRIZ),
@  -NRSO)RRIY,
(10) -NRIC(O)RIO,
(11) -NR9C(O)ORI1O,
(12)  NRIHRIZ),
(13)  -S(O%RI0,
(14)  -ORIO,
(15) -OC(O)R10, and
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(16) -OC(O R10, and (17) -OCC(ONRI)(R12). In one
class of this enbodinent, X is selected from (1)

wORdsawys09 20 (2) Cl-6al kyl, straight chain or bcawsbed18348

unsubstituted or substituted with one or two Rb
substituents, (3) trifluoronethyl, (4) C2-6alkenyl,
strai ght chain or branched, unsubstituted or
substituted with one to two Ro substituents, 25 (5)
cyano, (6) -(OQR O (7) -C(OQORIO0, (8) -AONRi

i 2 S(OnR O 30 (10) -NROC(OR O
A RSRHED (15) TNk 1) (R2),(13)
In epegubelass of thisicdass, X0y gplectsd fioas) - oC(O) R1LO, and - 17 WO

2005/ 0GARRY, PCT/ US2004/ 018348 (16) -OC(O N(RI 1) (R12).

I . of - t.hi o X I .

((% oﬂ;%f‘-%x I%F%)ggt(‘fk]élg Ig? &r}%{‘ncﬁl‘l%é,turnsal}ba%tflteé ﬁra sl(:i‘lﬁgtglgeci W substituent
br anc heebtcted fremtbhslopdn ihgiloxyr asluihahixyut ed with a

iigfﬁéix&i?‘ﬁgé?ﬁ?ﬁf?l o ot hyl () co- aal kenyl .
d¢} ai 9%2-4 keayhnstepichb i dgrncheds) * cyano, (6) - C(O) CH3,
18) (Neyaf O OH, (8) -COCCH3, (9) -ONRI)(RL2),
(&) -BE@2™0
(7 -C(O)OH,
3 -C(O)OCH3,
9 -C(ONRIL)(R12),
(10)  -NHS(O)2R10,
(11) -NHC(O)RIO,
(12) -NHC(O)ORI0,
(13) -NRIDHRI12),
(14)  -S(OnRI0,
(15) -ORI10,
(16) -OC(O)RI10, and
(17)  -OC(ONRI1)R12),
In another subclass of this class, X’ is selected from:
€Y hydroxy,

2) methyl,
3 ethyl,

4) isopropyl,
&) t-butyl,
(6) sec-butyl,
N n-butyl,

8 hydroxymethyl-
9 trifluoromethyl,
(10)  allyl,

(11)  cyano,

(12)  -C(O)CHs3,
(13) -C(O)OH,

(14)  -C(O)OCH3,
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(11) -NHC(O R10, 15 (12) -NHC(O OR10, (13)

-N(Rii)(RL2), (14) -S(O2R10, (15) -OR10, (16)
woous@pékbd, and 20 (17) -OC(O N(R11) (R12). | nremaish@n/ 018348

subclass of this class, X is selected from (1)

hydroxy, (2) methyl, (3) ethyl, 25 (4) isopropyl,

(5 t-butyl, (6) sec-butyl, (7) n-butyl, (8)

hydr oxynet hyl 30 (9) trifluoronmethyl, (10) allyl,

(11) cyano, (12) -C(OCH3, (13) -C(OOH, 35 (14)

( )O N(Cﬂi§)V\D 2005/ 000809 PCT/ US2004/ 018348 (15)
;: 16) -C(ONHCHCH3)2, (17)
H3)p18) -N(CH3)2, 5 (19) - NH CH(CH3)2
(@@) - 86 m3l) -00(O N(CH3)2, and (22)
%3(0) CH3)2 In anot her subclass of this class,
(S d from 10 (1) Cl-4alkyl, straight chain

ai9bor &Mﬁ@H(CIﬂingubst ituted or substituted with a
ﬁg{%ﬁt [ U&BBCHgsel ected from hal ogen, hydroxy, and
21 —OC(O) N(CH3)2, and
(22) -OC(O)NH-CH(CH3)?.
In another subclass of this class, X’ is selected from:
¢)) C1-4alkyl, straight chain or branched, unsubstituted or substituted with a substituent
selected from halogen, hydroxy, and methoxy,

) trifluoromethyl,
3) Cp-4alkenyl, straight chain or branched,

@) cyano,
(5)  -C(O)CHs,
6  -C(O)OH,

(7 -C(0)OCH3,
8)  -CONRIHRI2),
(9)  -NHS(O)2R10,
(10)  -S(O)%R10,
(11)  -OC(O)R10, and
(12) -OC(ONRILYRI12),
(13) -OCH3, and,
(14) —-NHp.
In yet another subclass of this class, X’ is selected from:
€Y hydroxy,
(2)  NH,
3) methyl, and
) methoxy.
In still another subclass of this class, X’ is selected from:
M C1-4alkyl, straight chain or branched, unsubstituted or substituted with a substituent
selected from halogen, hydroxy, and methoxy,
2) triflunoromethyl,
(€)) Co_4alkenyl, straight chain or branched,

@) cyano,
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(2) trifluoronethyl, (3) C2-4al kenyl, straight chain
or branched, (4) cyano, 15 (5) -C(OCH3, (6)
woCiB)oabos (7) -C(O OCH3, (8) -C(O N R I)(RL2PCT/USS)04/018348
-NHS( O 2R10, 20 (10) -S(O 2R10, (11) -OC(O R10, and
(12) -OC(O N(R11) (R12), (13) -OCH3, and, (14) -NH2.
25 In yet another subclass of this class, X is
selected from (1) hydroxy, (2) NH2, (3) nethyl, and
(4) met hoxy 30 In still another subclass of this
c(g-}e\ss,_c dep;, sel ected from (1) Cl-4alkyl, straight
chain or )branched unsubstituted or substltut ed with a
d@bst i-€(@8H, sel ected from hal ogen, hydroxy, and

@y hoxyofGOH4,ri f 1 uoronethyl, (3) C2-4al kenyl,
stral ght chai {3$br anched, 35 (4) cyano, -19 WO
bg@ 2004/ 018348 (5) -C(O CH3, (6)

5 (QZ(O)GHHS(@YleOC(O)OCFB, (8) -C{ONRI)(RL2), 5 (9)
-(W(O%m (10) -S(O 2R10, (11) -OC(OR10, and
( - NCR11) (R12). In anot her enbodi nent of the
pilEsenDd@R iad, Z and Z1 together form
(12) -OC(ONRI1IYR12Z),

In another embodiment of the present invention, Z and Z1 together form:
R' R® R’
R2
b o7 —C=N

10 X Lor~”

In one class of this embodiment, Z and Z! together form:

In another class of this embodiment, Z and Z1 together form:

R1
o

15 In one subclass of this class, Z and Z1 together form:

F F

C=N
Eaa

In another subclass of this class, Z and Z1 together form:
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Rl R3 RL R2 ??2,C=N 10 X or In one class of this
enbodi nent, Z and Z1 together form RL RBR2 X In
wanoeisieosogl ass of this enmbodi ment, Z and Z1 togerhmsroo4/018348

form

R1 ~--C=N 15 In one subclass of this class, Z

and Z1 together form F QF C= In another subclass
of this class, Z and Z1 together form -20 WD
2005/ 000809 PCT/ US2004/ 018348 G=N In one enbodi nment
of the present invention, X is selected from (1)

hydroxy, (2) G -6al kyl,
unsubstituted or substit
substituents, (3) perflu
C2- 6al kenyl , straight cha
or substituted with one toitwe-
C2- 6al kynyl, strai ght chain or

sgxai ght chain or branched,
diwith one or two Rb 5
C1- 6al kyl, (4)
or branched, unsubstituted
\ gb substituents, (5)

r

anched, unsubstituted

1
Q

or substituted with one to two RO 10 substituents,

(6)

cyano, (7) -C(OR Q 8) -C(OOCR1O0, (9)

In Oy oRiep( #2213 prosest ipweafion. Y RYISYIFREQ,  (11)
NOORKE  (12) -NR(QCRIQ  (13) -N(R'1)(R12),

2) C1-galkyl, straight chain or branched, unsubstituted or substituted with one or two Rb
substituents,

3 perfluoro Cq-galkyl,

@ Cp-galkenyl, straight chain or branched, unsubstituted or substituted with one to two Rb
substituents,

5) C2-galkynyl, straight chain or branched, unsubstituted or substituted with one to two RD
substituents,

©) cyano,

(7)  -C(O)RIO,

(8)  -C(O)ORIO,

9  -CONRIHRIL,

10)  -NRN)S(O)RIO,

(1) -NRIC(O)RI10,

(12) -NRIC(O)ORIO,

(13)  NRIDHRI2),

(14)  -S(OnRI0,

(15)  -ORIO,

(16) -OC(O)R10, and

(17) -OCONRIHRI2);

In one class of this embodiment, X is selected from:

(1) hydroxy,

2) C1i-6alkyl, straight chain or branched, unsubstituted or substituted with one or two RD
substituents,

3) trifluoromethyl,

C)) Cp-galkenyl, straight chain or branched, unsubstituted or substituted with one to two RD
substituents,

)] cyano,

6  -C(O)RIO,
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(14) -S(OnNnRIO 20 (15) -OR10, (16) -OC(O R1O and
(17) -OC(ONR 1)(R12); In one class of this

wonbadioosent , X is selected from (1) hydroxy, P2B/uS2004/018348

Cl-6al kyl, straight chain or branched, unsubstituted
or substituted with one or two Rb substituents, (3)
trifluoronethyl, (4) C2-6al kenyl, straight chain or
branched unsubstituted or substituted with one to two
substltuents 30 (5) cyano, (6) -C(OR10, -21 WO

2@?5/ O%@Qﬁs CT/ U82004/ 018348 (7) -C(O OR10, (8)
ON R12), (9) -N(ROS(OnR O (10)
-(RIR9 C(-OMMNIR 13(1{1@],) -NROC(O) OR10, (12) -N(R1l)(R12),
(@8) -NO)BRHOR10, (14) -OR10, (15) -OC(OR10, and 10
(16) -OC(%N&{F%IPI ) (R12). In one subclass of this class,
X1 saEG@R¥Yrom (1) hydroxy, (2) Ci-4alkyl,
S(ll[)ai glNRQIjq@')@R]@r branched, unsubstituted or
y&ﬁﬂ Whih a substituent selected from hal ogen,
rox @n%thoxy, 15 (3) trifluoronethyl, (4)
623)4al REMRI0,st r ai ght chain or branched, (5) cyano,
(§)y - CoRuBHS.  (7) -C(OQOH 20 (8) -O(0 OOH3,
(15) -OC(O)RIO0, and
(16) -OC(ON(RI11)R12).
In one subclass of this class, X is selected from:
D hydroxy,
2) C1-4alkyl, straight chain or branched, unsubstituted or substituted with a substituent
selected from halogen, hydroxy, and methoxy,
3 triflnoromethyl,
@ Co-4alkenyl, straight chain or branched,

(5)  cyano,
(6)  -C(O)CHs,
(7 -C(O)OH,

®)  -C(O)OCHs,

9)  -CONRIHRI12),

(10)  -NHS(O)2R10,

(11) -NHC(O)R10,

(12) -NHC(O)ORI0,

(13)  -NRIDHR12,

(14)  -S(O)2R10,

(15)  -ORI10,

(16) -OC(O)R1O0, and

(17)  -OC(O)NRILHR12),
In another subclass of this class, X is selected from:

(1) hydroxy,

2) methyl,
(€)] ethyl,

@ isopropyl,
&) t-butyl,
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(9) -C(ON(RI)(RL2), (10) -NHS(O 2R10, (11)
-NHC(O) R10, (12) -NHC(O) ORL10, 25 (13) - N(RL1)(R12),

wQ2d)5/00800) 2R10, (15) -OR10, (16) -0OC(O R10, aou/ustid)n1s34s

-OC(ON(RI')(RL2). 30 In another subclass of this
class, X is selected from (1) hydroxy, (2) nethyl,
(3) ethyl, (4) isopropyl, 35 (5) t-butyl, -22 WO
2005/ 000809 PCT/ US2004/ 018348 (6) sec-butyl, (7)
n-butyl, (8) hydroxynmethyl- (9) trifluoronethyl, 5
(&) ekl (11) cyano, ~(12) -C(O CH3, (13)
-C(O (14) -C(O OCH3, 10 (15) -C(ON(CH3)2, (16)
- O)NH-‘Q’H(CI—B)Z, (17) -NHS(O 2C(CH3)3, (18)

-(BYf CH3)yAroxgh&hyl- NH- CH(CH3) 2 15 (20) -OC(O) CH3, (21)
- O)tﬂH{](();I—B s and (22) -OC(ONHCH(CH3)2. In

anot her 'subc ags of this class, X is selected from
(10)  allyl,

(11) cyano,

(12)  -C(O)CH3,

(13) -C(O)OH,

14y -C(O)OCHs3,

(15)  -C(O)N(CH3)2,

(16)  -C(O)NH-CH(CH3)2,

(17)  -NHS(0)2C(CH3)3,

(18)  -N(CH3)2,

(19) -NH-CH(CH3)2

(20) -OC(O)CHs3,

(21) -OC(0O) N(CH3)2, and

(22) -OC(O)NH-CH(CH3)2.
In another subclass of this class, X is selected from:

)] hydroxy,

) methyl,
3) ethyl,

) isopropyl,
%) t-butyl,
6) sec-butyl,
7 n-butyl,

@ hydroxymethyl-

) trifluoromethyl,
(10)  allyl,

(11)  cyano,

(12) -C(O)CHsg,

(13) -C(O)OH,

(14) -C(O)OCHs3,

(15)  -C(O)N(CH3)2,
(16) -C(O)NH-CH(CH3)2,
17y -NHS(0)2C(CH3)3,
(18)  -N(CH3)2,
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(1) hydroxy, 20 (2) nethyl, (3) ethyl, (4)
i sopropyl, (5) t-butyl, (6) sec-butyl, 25 (7)

wo-2b0stopd809 (8) hydroxynmet hyl - (9) trifl uoronet Rgirjus2004/018348

(10) allyl, (11) cyano, 30 (12) -C(OCH3, (13)
-(OOH, (14) -C(OOCH3, (15) -C(ONCH)2, (16)
-C(ONHCH(CH3)2, 35 (17) -NHS(O 2C(CH3)3, (18)
-N(CH3) 2, -23 WD 2005/ 000809 PCT/ US2004/018348 (19)
-NH-CH(CH3) 2, (20) -OC(OCH3, (21) -OC(O N(CH3) 2,
Q?gg) Qﬁ( %—|(CH3)2 5 (23) methoxy, and (24) NH2.
still anot her subcl ass of this class, X is selected
f@Qﬁm -OCIPCHBer oxy, (2) nethyl, 10 (3) ethyl, (4)
rebhoxpco(®jceyano, (6) NH2,  (7) N(CH3)2, 15 (8)

& (B G crcrn,
(23)  methoxy, and
(24) NH»j.
In still another subclass of this class, X is selected from:
(D hydroxy,

) methyl,
3) ethyl,

@ methoxy,
) cyano,
(6)  NH,

(1) N(CH3)2,
(8  -NH-(CH3)2,
9  -OC(0)CH3,
(10)  -OC(O)N(CH3)2, and
(11) -OC(O)NH-CH(CH3)2.
In yet another subclass of this class, X is selected from:
€h) hydroxy,
(2)  NH2,
3) methyl, and
4) methoxy.
In one embodiment of the present invention, R1 is selected from:
Y] aryl,
@) heteroaryl,
3 C3.7 cycloalkyl, and
@) cycloheteroalkyl,

wherein aryl, heteroaryl, cycloalkyl and cycloheteroalkyl are unsubstituted or substituted with one to
three RC substituents.

In one class of this embodiment, R1 is selected from:
)] phenyl,
) imidazolyl,
3 thienyl,
@ pyridyl,
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(9) -CC(OCH3, (10) -OC(ON(CH3)2, and (11)
-OC(ONHCH(CH3)2. In yet another subclass of this
wolasm08d9i s sel ected from 20 (1) hydroxy, (BrTNIS2004/018348
(3) methyl, and (4) nmethoxy. In one enbodi nent of the
present invention, Rl is selected from 25 (1) aryl,
(2) heteroaryl, (3) C3-7 cycloal kyl, and (4)
cycl ohet eroal kyl, wherein aryl, heteroaryl, cycloal kyl
and cycl oheteroal kyl are unsubstituted or substituted
Wit h Qpg g 130 three Rc substituents. In one class of
thls enbo nt, RlL is selected from (1) phenyl, (2)
(P dafaﬂ:lypentyl @Y thienyl, 35 (4) pyridyl, -24 WO
zﬂpSIangﬂg_PCT/USZOO4/018348 (5) cyclopropyl (6)

i BB o RS LT e PSR oG v

Re sulis bid sbeihs.of this dlass,Rleis sadpeaddgsn:of this class, Rl

(E seI%&§§d from (1) phenyl, (2) imdazolyl, (3)
|en (4) pyridyl, 10 (5) cycl opropyl, (6)

d?blop@mhyﬂﬂ-and (7) cycl ohexyl, wherein the Rl

q@%etyhk lunsubstltuted or substituted with one or two
su

stituents i ndependently sel ected
pyridyl,

(5) cyclopropyl,

©6) cyclopentyl, and

@) cyclohexyl,
wherein the R1 moiety is unsubstituted or substituted with one or two substituents independently selected
from halogen, methyl, cyano, SOpCH3, and trifluoromethyl.

In one subclass of this class, R1 is selected from:

() phenyl,

) imidazolyl,

€)) thienyl, and

(4)  pyridyl,
wherein the R1 moiety is unsubstituted or substituted with one or two substituents independently selected
from halogen, methyl, cyano, SO2CH3, and trifluoromethyl.

In yet another subclass of this class, R1 is selected from:

(1) phenyl,

@A) 3,5-difluorophenyl,

3) 3-chlorophenyl,

@ 3-fluorophenyl,

5) 4-fluorophenyl,

6) 3-trifltuoromethylphenyl,

@) 3-cyanophenyl,

®) 1-methyl-1H-imidazol-4-yl,

® thien-3-yl,

(10)  thien-2-yl,

(11)  pyrid-3-yl, and

(12)  5-cyano-pyrid-3-yl.

In still another subclass of this class, R1 is 3,5-difluorophenyl.

In one subclass of this class, R1 is:
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from hal ogen, nethyl, cyano, SO2CH3, and
trifluoronethyl. 15 In one subclass of this class, R
woosaoesobed from (1) phenyl, (2) im dazolyl pCTU32004/018348
thienyl, and (4) pyridyl, 20 wherein the RL noiety is
unsubstituted or substituted wth one or two
substituents i ndependently sel ected from hal ogen,
nmet hyl , cyano, SQ2CH3, and trifluoronethyl. In yet
anot her subclass of this class, RL is selected from
gﬁ) ppﬁﬂﬁ (2) 3, 5-di fl uorophenyl, 25 (3)
cho en (4) 3-fluorophenyl, (5)
@Dflu@ﬂéﬁﬁb&yl (6) 3-trifluoronethyl phenyl, (7)
@Dcyan@ﬁ.pnyl 30 (8) 1-nethyl-IHimdazol-4-yl, (9)
thlen 3- (10) thien-2-yl, (11) pyrid-3-yl, and
2) E&hno pyrid-3-yl. 35 In still another subcl ass
o thhﬁm@WHSﬁL RL is 3,5-difluorophenyl. In one
§é70|a8§ of this class, RL is: -25 WD 2005/000809
/ UEsH8%Y 018348 (1) phenyl. (2) imi dazolyl, (3)
whereintthé Rh ybiety if nl)subsymut@fycpr subptifuind vy1fch @z o {10 suhﬁ:@uen(sel} ependently
selectedAZddh: | IKhdp¥, meVHyE lc@drd, SOECIRY, SOMz¢ SYHD SHELBUHIEH3)2) N, or
substituted with one or two substituents independently
trifluorapesthyd thiepyl.tarelyh Anilg eyl derfidinytyano, SCRCH3, SCHS,

10
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SO B ubSGAHOEHE) dass Mis selédtddftkaw@r omet hyl , thi enyl ,

triazo|lyl, imdazolyl, and azetidinyl. 10 In another
ihoct 2583bt (his ol ass, R is selected from
2) 3,5-difluorophenyl,

3 3-chlorophenyl,

“) 3-fluorophenyl,

&) 4-fluorophenyl,

©6) 3-trifluoromethylphenyl,

@) 3-cyanophenyl,

®) 1-methyl-1H-imidazol-4-yl,

©® thien-3-yl,

(10)  thien-2-yl,

(11)  pyrid-3-yl,

(12)  5-cyano-pyrid-3-yl,

(13)  4H-1,2,4-triazol-4-yl,

(14)  1H-1,24-triazol-4-yl,

(15) 3—ﬂuoro-5—(methylthio)phenyl,

(16)  3-fluoro-5-(ethylthio)phenyl,

(17)  3-fluoro-3-(isopropylthio)phenyl,
(18)  3-fluoro-5-(1H-imidazol-1-yl)phenyl,
(19)  3-fluoro-3-(1H-1,2,4-triazol-1-yl)phenyl,
(20)  3-fluoro-5-(azetidin-1-yl)phenyl,
(21)  3-cyano-5-fluorophenyl,

(22)  3-amino-5-fluorophenyl, and

(23)  3-fluoro-5(4H-1,2,4-triazol-4-yl)phenyl.

In one embodiment of the present invention, R2 and R3, together with the carbon atom to which

they are attached, form a carbonyl group.
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(1) phenyl, (2) 3,5-difluorophenyl, (3)
3-chl orophenyl, (4) 3-fluorophenyl, 15 (5)

wo-20dswoosophenyl , (6) 3-trifluoronethyl phenyl, PETIS2004/018348

3-cyanophenyl, (8) 1-nethyl-IHimdazol-4-yl, (9)

thien-3-yl, 20 (10) thien-2-yl, (11) pyrid-3-yl, (12)

5-cyano-pyrid-3-yl, (13) 4H1,2,4-triazol-4-yl, (14)

1H1,2,4-triazol -4-yl, 25 (15)

3-fluoro-5-(nethylthio)phenyl, (16)

3\31 ]gn{x ltllge?rg god&relésng X%r tole? Iﬁ% e%lg %Q&ﬁfon 212@d (R.I. 8 ogether with the carbon atom to
which tBeyfdrejaftaghed, {ofiia Bitd @ snewibered erméwing sygtarg,)

an Bﬁé@&@ ot Jeﬁkbadléleﬁ]t R2 hl@izl@j 't(;gebhtm) \Pit&?ﬂﬂb! karb&Patéd @ which they are

'uor o-5- (azet | 1-yl) phenyl, (21)

Mmdw@f@yﬁh%45m¥4@@NW&N§%%“W%Q2Tg3 ani no- 5- f | uor ophenyl ,

af dnd R:8¢1ass of IkVAs, 5<2(aﬁ&+RB {3ghdr R ZIR cadboyilajoie wyhich thdj/ are

esent i nvention, R2 and R3,

odi of t
attache?%&a{?qjgfnewg%ﬁ faRocY ’rc “atomto which 35 they are

T bt caleeln entbodimenofithe arekemn jvergioo Y and RS a0 0B BRS80S selected from:

/ 018348 I n anot her enbodlnent of the
égsﬁgggé/ént on, R2 and R3

et he
Hebm 1o1-CRLCHBH e R PE DAV SL R Do PPy i ok o oo RD
menberggigapRocyclic ring system In one class of this
enbodi ment, R2 and R3, together with the carbon atom
t@ wh f<l}’r?“t’hey are attached, forma 3, 4, or
S4yentgdedylcadbocyclic ring. 5 In one subcl ass of this
\%E?SS ]%eﬁgmﬁf@lgﬁ 1%@;9%11{‘&15111%&&&}138 carbon atomto

ey are adttached, forma 4-nmenbered
ar bockpalciass ofithig embaimenst Riemd Rmeckane indershdentie sgeatedefram:

)/entlll ‘ﬁZ and R3 are each independently sel ected
dr ogen,
(2) m)g%ﬁ Y )
3 fluoro,

@) hydroxyl, and
(®))] trifluoromethyl.
In a subclass of this class, R2 is selected from:
1) hydrogen,
) methyl, and
3) hydroxyl, and
R3 is selected from:
¢ methyl, and
) hydroxyl.
In another subclass, R2 is selected from:
N hydrogen,
2 fluoro,
3 methyl, and
@) hydroxyl, and
R3 is selected from methyl, and hydroxyl.

In another subclass of the present invention, R2 and R3 are each fluoro.

In one embodiment of the present invention, R is selected from: hydrogen, C1-6alkyl, and C-

6alkenyl, straight chain or branched, unsubstituted or substituted with one to three halogen atoms.
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(2) C1-6al kyl, straight chain or branched,
unsubstituted or substituted with one or two Rb 10

weuebstiooseent s, (3) fluoro, (4) hydroxyl, and @&Y/US2004/018348

perfluoro Cl-6al kyl, straight chain or branched. In a
class of this enbodinent, R2 and R3 are each

i ndependently selected from 15 (1) hydrogen, (2)
methyl, (3) fluoro, (4) hydroxyl, and (5)
trifluoromsthyl 20 I'n a subcl ass of this class, R2 is

r oxfslg o];" {h%g}nb&éﬁln)enthﬁd scsgﬁ&ed € om %c%&k fﬁ‘@@? -68 f‘l stralght chain or

'S se ected net hy

branche(dZu)nshb’sctinmedydr subistituged otitheme sk hglogenRPomiss sel ect ed

]Elﬁ ;R Rhibcldsdof thiY 915&%91@91 is sEiédted frbhﬁr Bdro fg@n@ d13a19E tst'i‘édkht cBAflor branched,
ro

hydroxyl, and R3 is sel ected m net hyl, and

and triflppeimesstyl.. | n anot her subcl ass of the present

| 10 MEhdr Qb1 oA IR}, RS & s8R6HRI frbdOty@ro Eﬁ‘arf?lr}ﬁethyl
enmbodi nent of the resent i nventi %rlg el ect ed
88 % CEE’

from Fyas %Mlmeeioféa? R fent iyeptien, P

sy ai gbt-4adkydisiraight chaiaroc beuchednserbstitited pegibgituted with one to three R2
substitgg Wi th one to three halogen atons. -27 WO

2005/ CUBEBETBCT/ US2004/ 018348 1n one ol ass of this

ef@bodi argnunsutiR@tuted of edtettuted witheme tothrte 8 evbstituenmis,

@y 6al deyll 61 plyR iv@BieirCR1 i s@hghfﬁr%%hl@ﬂchﬂﬂ&iﬁbﬁishﬁﬂéﬁ @flsubstituted
or substituted with one to three hal ogen at oms.

subcl a@nsongstwpler irge|casben atrms withoag b RE EhstUERSY ﬁecbgbprem the aryl

C1- 6al k¥hp is Sivc@u@D tvithbat b Bfee RbasHRENts, 2aMd

Fsr6 fI u%gmet hyl . 5 In another subclass of this class,
sePected from hydrogen and nethyl. In one

enbodl Hent clads of Hes qmmlmﬂ'ﬁnimLRdOm’velecmdfraho is selected

f(rl9 M C_galkyl, straight chain or branched, unsubstituted or substituted with one to three Ra

substituents,

2 phenyl, unsubstituted or substituted with one to three R2 substituents,

3 benzyl, wherein the phenyl group is substituted with one to three R2 substituents, and

@ -CFs3.
In one subclass of this class, R10 is selected from:

¢)) C1-4alkyl, straight chain or branched,

2) phenyl, unsubstituted or substituted with one or two R2 substituents, and

3) -CF3.

In one embodiment of the present invention, R11 and R12 together with the atom(s) to which

they are attached form a heterocyclic ring of 4 to 7 members containing 0-2 additional heteroatoms

independently selected from oxygen, sulfur and N-R9.

Tn one class of this embodiment, R11 and R12 together with the atom(s) to which they are

attached form a heterocyclic ring of 5 to 6 members.

from:

In another embodiment of the present invention, R11 and R12 are each independently selected

¢8) hydrogen,
@) C1-8 alkyl, straight chain or branched, unsubstituted or substituted with one to three

substituents selected from R,
3 C».-g alkenyl, straight chain or branched,

(G)) perfluoro Cj-g alkyl, straight chain or branched,
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(1) Ci-4al kyl, straight chain or branched,
unsubstituted or substituted with one to three Ra

weubsstidobseent s, (2) aryl, unsubstituted or subsPCraiSem4/018348

with one to three Ra substituents, 10 (3) aryl

Cl- 4al kyl , wherein alkyl is straight or branched
chai n, unsubstituted or substituted on one, two or
three carbon atons with one to three Ra substituents,
and wherein the aryl group is substituted with one to

by ee GBIt HRMshiutcdde sdbdtture@Rmdth ohStoihRe SibRGEer selected from
this enmbodi ment, R10 is selected from 15 (1)

Cl- 4alBéy| , strai ght chain or branched, unsubstituted
0{6) su bg&l'billdjil@ll _glityh vl kil hrsaelgﬁa:haﬁwb diahdhe@nt s, (2)
henyl , unsubstituted or substituted with one to three
@su&fﬁ’%@ﬂ%@’ (3) benzyl, wherein the phenyl group
1(8) Subsfl] dndhtadtivddidn substtuic whth b@etoRAres klhﬁﬂi’dlériﬂmlest‘,ed &ofh Ra,

bcl f t h
B oo el P GRG0 o b Plort s g G i ome o hree
br ancrsebitityels Sﬁih@e@/ﬂrqmﬂﬁ,subst ituted or substituted

Vtﬂub h oR@ QgD wWhdreS1HISH ists&@@ﬁtschalarédbraﬁa))ed k3. In one

od| ment f th sent vent.i on 2
fAEes et do LBty b D SR thaia of Wapiete
at tachgd cfa@é’ &0 this BRb&HAGY R I1Gnd R1Y a@feach ih@péndeBI¥RIeSted from:
nt ai n| n -2 additional heteroatons i ndependent |y

] ect¥ Flbm oxygen, sulfur and N-R9. In one class of
t®@) s e@me elikytie strai ghReipirpercbrReizedy engubsktntedygr s¥pstifted At ppe pr two

to V\,hlc r ghed forma heterocyclic ring
of 5 ti B%ﬁuenysseegtedﬁ&hﬁ ot her enbodi ment of the

p(?ésen(t?Z -b Alkenili sgAightbain Qhbramehed.ar e each i ndependent !y
sg ecttgguoégleﬁl pm (1) hydrogen, (2) Cl- 8 aI kyl,

St %g%%ﬁ)ﬂ#{]ﬁﬁ@ﬁ%&f%%(ﬁf%bégﬁga ! Ut 2k Sut stltu net%selected from

fromRa, (3) C2-8 al kenyl, straight chal n or branched,
35, (4) uoro .Cl1-6 al kyI straight chain or
bq%%mchcé'pleo lfky 8% 2005/ 000809 PCT/ US2004/ 018348 (5)
%L?cy«;delmhéthphu(ylunsubst ituted or substituted with one

r u t fs a
@?: aﬁ% fl %%Iﬁ%s{l#l%ﬁ oF s l\?ﬁ 1tﬁ&é£i ﬁﬂgl EQF@ t}n?@gl%b% al}lenhs selected fromR
o® br a}pmidyg]d unsupsxyut@cy@‘p@bmtu@gd@mawqbon or nitrogen atom w1th one to three

substituents selected from Ra,

(10)  benzyl, and

(11)  pyridylmethyl.
In a subclass of this class, R11 and R12 are each independently selected from:

M hydrogen,

2) C1-4 alkyl, straight chain or branched, unsubstituted or substituted with one or two
substituents selected from Ra,

3 trifluoromethyl,

(4)  phenyl,
(5) pyridyl, and
6) benzyl.

In a subclass of this class, R11 and R12 are each independently selected from:
(D hydrogen,
2 methyl, and
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5 (8) aryl, unsubstituted or substituted with one to
three substituents selected fromRa, (9) heteroaryl,

wonsaswogob ut ed or substituted on a carbon or NPCTAILV4/018348

atomw th one to three substituents selected from Ra,
(10) aryl Cl_6alkyl, wherein alkyl is straight chain
or branched, and (11) heteroaryl Cl_6al kyl, wherein
al kyl is stralght chain or branched. 10 In a class of
this enbodi ment, R11 and R12 are each independently
§9Iecgggrgﬂon1 (1) hydrogen, (2) Cl1_6 aIkyI straight
chai n_or Dbranched, unsubstituted, or sub
Inyppe egboqiypsnt of thsrespridmicRie pach Rads ‘flﬁi“cPﬁ’i‘ ﬂy teif)cte
al)kelmydgen,st r ai ght chain or branched, 15 (4)
taf thyl, (5) C3-7cycloal kyl, unsubstituted or
é@bs#ﬁ?ﬁ@%g Wth one to three substituents sel ected
f(®onsartRey, (6) cycl oal kyl -nethyl, (7)

cl al kyl, 20 (8) phenyl, unsubstituted or
gﬁbs???ﬁ%&@ with one to three substituents sel ected
fPonfRealkoxsy) pyridyl, unsubstituted or substituted on
qua&ppn or nitrogen atomwi th one to three

bstl sel ected fromRa, (10) benzyl, and (11)
6z) Q%ﬁﬂél' 25 In a subclass of this class, Rll and
R&Q Hﬂbw@ach i ndependently selected from (1)
3 E ? (2) Cl1-4 alkyl, straight chain or branched,

stituted or substituted with one or two

éb@st@@@é‘ﬁi-ﬁa@ﬂl’@@t ed fromRa, (3) trifluoronethyl,
Q@D(g@kﬁyenyl (5 pyridyl, and (6) benzyl. In a
subcl ass” of this class, R11 and R12 are each

whereurﬁ@éﬁ@ﬁ&%ﬁfﬁl@tgﬁ%%@@*@om (1) hydrogen, 35 (2)

IHBﬁJlﬂss oﬁtﬁﬂ embdieht? 8B RO QABQPerideilLSRORE 0X8348  ( 3)

Z pr o I n one enbodi nent of the present invention,
é |S i ndependent|y sel ected from

@) fluoro,

(3) NHy,

@ carboxy,

) methyl,

(6) ethyl,

@) isopropyl,
)] n-propyl,
9 n-butyl,
(10)  t-butyl,
(11)  sec-butyl,
(12)  methoxy,
(13)  phenyl,
(14)  benzyl,
(15)  hydroxy,
16y CF3,
(17)  -OC(O)CH3, and
(18)  phenoxy.
In one subclass of this class, each R2 is independently selected from:
¢ fluoro,
2) chloro,
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(1) halogen, (2) N(Re)(Rf), 5 (3) carboxy, (4)
Cl _4al kyl, (5) Ci-4al koxy, (6) aryl, (7) aryl

wGDedkalobspb, 10 (8) hydroxy, (9) CF3, (10) PCT/US2004/018348

-OC( O Cl1-4al kyl, and (11) aryloxy, wherein al kyl may

be strai ght chain or branched. 15 In one class of this

enbodi nent, each Ra is independently selected from

(1) chloro, (2) fluoro, (3) NH2, (4) carboxy, 20 (5)

met hyl , (6) et hyl , (7) i sopropyl, (8) n-propyl,

&@2 n- but 25 (10) t-butyl, (11) sec-butyl, (12)
ho%?ty (13) phenyl, (14) benzyl, 30 (15) hydroxy,

(46) GRthox(,17) CKXC»C}B, and (18) phenoxy. In one

zéb0|$§% of this class, each Ra is independently

| ected ¥r8 35 (1) fluoro, (2) chloro, -30
(6)  CFs.

In another embodiment of the present invention, each RD is independently selected from:
1) halogen,

(2)  -ORlO,
3  -CFs,
4) aryl,

5 heteroaryl,

(6) cyano,

(7 -C(O)R10,

(8) -C(O)OR10,

) -C(ONRE)YRD),
(10)  -NR9S(O}RLO,
(11) -NRIC(O)RI0,
(12) -NR9C(O)ORI10,
(13)  -NRe)RD),

(14)  -S(0)R10,

(15)  -S(0)20R10,

(16) -OC(O)R10,

(17)  -OC(O)NR®)RY),
(18)  -NO2,

(19)  C3.7 cycloalkyl, and
(20)  cycloheteroalkyl;

wherein cycloalkyl, cycloheteroalkyl, heteroaryl and aryl are optionally substituted with one to four

substituents selected from a group independently selected from Rd.

In one class of this embodiment, each RD is independently selected from:
") halogen,
2) hydroxy,
3) methyoxy,

4  CF3,
5) phenyl,
6) cyano,

(M -C(O)CH3,
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WO 2005/ 000809 PCT/ US2004/018348 (3) nethyl, (4)
nmet hoxy, (5) hydroxy,and (6) CF3. 5 In another

wenbwdioosent of the present invention, each Rb PET/US2004/018348

i ndependently selected from (1) hal ogen, (2) -COR10,
(3) -CF3, (4) aryl, 10 (5) heteroaryl, (6) cyano,
(7) -C(ORL0, (8) -CCOOCRLO, (9) -C(ONRe)(R), 15
(10) -N(RO)S(ONR O (11) -NROC(O R10, (12)
-NR9C(O)(P10 (13) -N(Re)(Rf), (14) -S(ONR O, 20

ORlO (16) -OC(O R10, (17)
% (18) -NO2, (19) C3-7 cycloal kyl, and
%’het eroal kyl; wherein cycl oal kyl,

CI;OQI oIc(é(OMHg,I kyl, heter oaryl and aryl are optionally

sti iki\h one to four substituents sel ected
?frjlgm éé@ltﬂg—%ﬁdﬁllﬁdependent ly selected fromRd. In one

€12as s -GONE3)BNbodi nent, each Rb is i ndependently
ﬁzject_gﬁfrom (1) hal ogen, 30 (2) hydroxy, (3)
(14) yox& }§4) -CF3, (5) phenyl, (6) cyano,

15 -S(0)nH,

(16) -OC(O)RIO,

(17)  -OC(O)N(CH3)2,

(18) -OC(O)NH-CH(CH3)2,

(19)  -NO2,

(20)  cyclopropyl, and

(21)  cyclohexyl,

wherein cycloalkyl and phenyl are optionally substituted with one or two substituents selected from a

group independently selected from R4,

In one subclass of this class, each RV is independently selected from:
) fluoro,
) chloro,
3) hydroxy,
@) methyoxy,

6)  -Crs,

(6)  phenyl,

@ cyano,

®  -C(O)CHs,
9  -C(O)OH,

(10) -C(0)OCH3,

(11) -C(O)NHp,

(12)  -C(O)NH(CH3),

(13)  -C(O)N(CH3)2,

(14) -NHp,

(15)  -S(0)2CHsz,

(16) -OC(O)N(CH3)2, and
(17)  -OC(O)NH-CH(CH3)2,

wherein cycloalkyl and phenyl are optionally substituted with one or two substituents selected from a

group independently selected from R4,
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35 (7) -C(O)CH3, -31 WD 2005/ 000809 PCT/ US2004/ 018348
(8) -C(OOH, (9) -C(OOCH3, (10) -C(ONH2, (11)

woCIB)bIocH3), 5 (12) -C(O N(CH3)2, (13) - NH2pCtA42004/018348

-S(0O2CH3, (15) -S(O2H, (16) -OC(OR O 10 (17)
-OC(ON(CH3)2, (18) -OC(ONHCH(CH3)2, (19) -N2,
(20) cyclopropyl, and (21) cycl ohexyl, 15 wherein
cycl oal kyl and phenyl are optionally substituted with
one or two substituents selected froma group

hi %nd 81%1e Tu%glassl o¥ tl'ﬁﬁ(!l%gtegc% ﬁgg dJalﬁ %@@ctﬁ(yﬁ&has s of

ass y sel ected from
(D) fliflworoo, (2) chloro, 20 (3) hydroxy, (4)
thyQ¥ro, (5) -CF3, (6) phenyl, (7) cyano, 25 (8)
QCH3, (9) -(O0CH (10) -C(QOCH3, (11)
-(@(O)NB‘@TOXY(H) -C(O NH(CH3), 30 (13) -C(O) N(CH3) 2,
(@A) heioxg,15) -S(O 2CH3,

(5 —CF3,

6) cyano,

@) -C(O)CHz,
©)) -C(O)OH,

) -C(0)OCH3,

(10) -C(O)NH,

(11)  -C(O)NH(CH3), and
(12) -C(O)N(CH3)2,

wherein cycloalkyl and phenyl are optionally substituted with one or two substituents selected from a

group independently selected from R4,

In one embodiment of the present invention, each R€ is independently selected from:
N halogen,

2)  -ORIO,
G Ch,
@) anyl,

®) heteroaryl,

6) cyano,

(7 -C(O)RIO,

) -C(O)OR10,

9  -CONRIHRIZ),
(10)  -NRY)SO)NR10,
(11) -NRIC(O)RIO,
(12) -NROC(0)ORI0,
(13)  NRIDHR1,

(14)  -S(O)nR10,

(15)  -S(0)20R10,

(16)  -OC(O)R10,

(17)  -OC(ONRILRI12),
(18)  -NOg,

(19)  C3.7cycloalkyl,
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(16) -OC(ON(CH3)2, and (17) -OC(O NH CH(CH3)2, 35
wherei n cycl oal kyl and phenyl are optionally

wourbhwstdotgebed with one or two substituents sel eetedistooaniss4s

a group independently selected fromRd. -32 WO
2005/ 000809 PCT/ US2004/ 018348 | n anot her subcl ass of
this class, each Rbo is independently selected from
(1) fluoro, (2) chloro, (3) hydroxy, 5 (4) nethyoxy,
(5) -CF3, (6) cyano, (7) -C(OCH3, (8) -C(OOH 10
Q))% 1{10) -C(OQNH2, (11) -C(ONH(CH3), and
% O%]QI)?U 2, wherein cycl oal kyl and phenyl are
ion bstituted with one or two substituents
im)ect(égdﬂlkenyla 15 group i ndependently selected from
FF§93 @ zrﬁjg {lrrent of the present invention, each
c’is |%1 ependently selected from (1) hal ogen, (2)
@10, aryl{Q)6 alkfl3, 20 (4) aryl, (5) heteroaryl, (6)

wherelrp oallze%ﬁ%]k@@e%r?ﬁlﬁﬁ or 19%1%?]%1(1}71 2&51(6(13% alkynyl cycloalkyl,

yclohei g}d:gryj are ()Hg@}lal N U@ ne t? §_031)' submetmpﬁ s(e];q_e{_tzsl from a group

independently selected from Rd,

In one class of this embodiment, each R¢ is independently selected from:
) halogen,

(2) -On,
(3)  -OCH3,
@  -CF3,
(5)  phenyl,
(6)  pyridyl,
) ¢yano,

®)  -C(O)CH3,
9  -C(O)ORIO,
(10) -C(O)NH2,
(11)  -NED)S(O)2RIO,
(12) -NHC(O)RIO,
(13) -NHC(O)ORIO,
(14)  -N(CH3)2,
(15) NH2,
(16)  -S(O)2R1O,
17y -OC(O)CH3,
(18)  -OC(O)N(CH3)2,
(19) -OC(O)NH-CH(CH3)2,
(20) -NO2,
(21)  cyclopropyl,
(22)  methyl,
(23) (C2-6 alkenyl, and
(24)  benzyl;
wherein alkyl, alkenyl, alkynyl are straight chain or branched; alkyl, alkenyl, alkynyl, cycloalkyl,

cycloheteroalkyl and aryl are optionally substituted with one or two substituents selected from a group

independently selected from R4,
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woycismabddoy| |

30 (14) -S(OnRL0O, (15) -S(0)20R O, (16) -O( O Ri O
(17) -OC(O N(Ri ) (RL2), (18) -N02, 35 (19) C3-7

cycl oheteroal kyl ; (21) Ci1-6 al kyl, (22) C2-6 al kenyl,

(23) C2-6 alkynyl, and 5 (24) aryl-Cl1-6 al kyl; wherein

al kyl, al kenyl, alkynyl are straight chain or
branched; al kyl, al kenyl, al kynyl, cycl oal kyl,
cycloheteroalkyl and aryl are optionally substituted

bl B bPm{ s, 3RS ARkRIRA] EALER ddm 2 group

epen y sarect ed n one ass of this
élﬁbod|hﬁbmn each Rc is independently selected from

(1)_d@.ﬁlogen (2) -OH, (3) -OCH3, (4) -CF3, (5)
g;any (6) pyridyl, (7) cyano, (8) -C(O CHS,
? 0, (10) -C(ONH2, 20 (11) -N(H) S(O) 2R10,
(42) —KHE( O R10, (13) NHC(O) ORLO, (14) - N(CH3)2,
(&) |\|H2i 25 (16) -S(O)2R10, (17) -OC(OCH3, (18)

-S( 2R

In another class of this embodiment, each RC is independently selected from:
) halogen,

2) -On,
(3) —OCH3 »
4  -CFs3,
(5)  phenyl,

(6)  pyridyl,

N triazolyl,

® azetidinyl,

©) imidazolyl,

(10)  thienyl,

(11) cyano,

(12)  -C(O)CHs3,

(13)  -C(O)ORIO,
(14) -C(O)NH,

(15)  -NHS(O)2R10,
(16) -NHC(O)RI0,
(17) -NHC(O)ORI0,
(18)  -N(CH3)2,

(19)  NH2,

(20)  SRI10,

21)  -S(0)2R10,

(22) -OC(O)CHsg,
(23) -OC(O)N(CH3)2,
24) -OC(O)NH-CH(CH3)2,
(25)  -NOg,

(26)  cyclopropyl,
(27)  methyl,

-35 -
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(19) -OCC(O NHCH(CH3)2, (20) -NO2, 30 (21)
cyclopropyl, (22) nmethyl, (23) C2_6 al kenyl, and

wO02djs/doesozyl ; wherein al kyl, al kenyl, al kynyl &aC®/uUs2004/018348

strai ght chain or branched; alkyl, alkenyl, alkynyl,
cycl oal kyl , 35 cycl oheteroal kyl and aryl are
optionally substituted with one or two substituents
selected froma group independently selected from Rd.
-34 MD 2005/ 000809 PCT/ US2004/ 018348 In one subcl ass
ach Rc is independently selected from
?28 hﬁﬁﬁ?‘ﬁ _OH, (3) -OCH3, 5 (4) -CF3, (5)
6¥%nobauw. (6) -S(O2R1O. In another class of this

wherem((%mp QIkgﬁﬁt are &@a t Baid & b!ra!ﬁél%rae ﬁﬂt?ﬂhl[k&hﬁ eyaedied, dytleRateroalkyl aryl,

hal o

and heteﬁmﬂq o ly ﬁkﬂ?s B%qd w1fll_)50n(: % vxtorslulasz%lfems gncl)e?%nﬁelzrﬁly sel(actzd from R,
Irﬁa'!@bi:ldésrby ‘ZhlS cl4s9))eat R @id Zidlejydndently kelpctedhframy| , (11)

ano, 20 (12) -C(O)CH3, (13) -C(O) ORLO, (14)
é(c))hﬂzgen(ls) “NHS(O) 2R10, (16) -NHQ(O R O
) -0OH,

(3)  —OCHs,
4) -CF3,
&) cyano,

6)  -S(O)RIO,

@) triazolyl

®) azetidinyl,

) imidazolyl,

(10) SCHs3,

(11) SCH2CHs3,

(12)  SCH(CH3)2, and
(13)  NH,

In one embodiment of the present invention, each Rd is independently selected from:

€)) halogen,

2  -NRrRlIRI2

(3) C1-galkyl,

@ C1-4alkoxy,

) aryl,

(6) aryl C1-4alkyl,
)] hydroxy,

®) CF3,

) -OCF3,

(10) -C(O)R10

(11) -COyR10,

(12) -C(O)NR!IRIZ,
(13)  -OC(0)C1-galkyl,
(14)  -NRIC(O)RIO,
(15) -OC(O)NRIIRIZ,
(16) -NRIC(O)OR10,
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25 (17) -NHC(O) OR10, (18) -N(CH3)2, (19) NH2, (20)
SR10, (21) -S(O)2R10, 30 (22) -OC(O) CH3, (23)

woRuSOMOCH3) 2, (24) -OC(O) NH CH(CH3) 2, (25) plDAIS2004/018348

(26) cyclopropyl, 35 (27) nethyl, -35 WO 2005/ 000809
PCT/ US2004/ 018348 (28) C2-6 al kenyl, and (29) benzyl;
wherei n al kyl, al kenyl, are straight chain or
branched; al kyl, al kenyl, cycl oal kyl, cycl ohet eroal kyl
aryl, and heteroaryl are optionally substituted with
or jbuents i ndependently sel ected from
: SNF%@@J@E%ICEH%SS of this class, each RCis
(18lepecdd@NRYIRE gdt ed from (1) hal ogen, (2) -OH,
% (4) -CF3, 10 (5) cyano, (6) -S(O 2R10,
trlaz { (8) azetidinyl, (9) imdazolyl, 15
wherein(aily) iss@ght chyin oybrgehgoH,  (12) SCH(CH3) 2, and  (13)

TN -clak §10fARE e AP BNthe Plesdnb BiveitRE fdath Risandepardentiaselected from:

Rd is_independently selected from 20 (1) hal ogen,
(D) -hRegR12 (3) Cl-4al kyl,

(2)  -NH2,

3 methyl,

@ methoxy,
(5)  phenyl,

6) benzyl,

€] hydroxy,
®  Chs,

9  -OCF3,
(10) -C(O)CH3,
(11) -CO2H,

(12) -COoCHs3,

(13)  -C(O)NH2,

(14) -OC(O)CHz,

(15) —-NHC(O)CH3,

(16)  -OC(O)N(CH3)2,
(17) -NHC(O)OCH3s,

(18) -NHC(O)N(CH3)2,
(19) -OC(O)N(CH3)2, and
(20)  phenyloxy.

In one subclass of this class of the present invention, each Rd js independently selected from:

)] halogen,
) methyl,
3) methoxy,
4) hydroxy,
5) CF3, and
(6)  -OCF3,

In one embodiment of the present invention, R® and RE together with the atom(s) to which they

are attached form a heterocyclic ring of 4 to 7 members containing 0-2 additional heteroatoms

independently selected from oxygen, sulfur and N-R9.
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(4) C1-4al koxy, (5) aryl, 25 (6) aryl Cl-4alkyl, (7)
hydroxy, (8) CF3, (9) -OCF3, (10) -C(OR10, 30 (11)
WOCWBRLIRY (12) -C(O NRL1IR12, (13) -0OC(O) Cl-4akkylus2004/018348

(14)

-NROC(O R10, (15) -OC(O NRL1R 2, 35 (16)

- NROC( O) OR10, -36 WO 2005/ 000809 PCT/ US2004/ 018348

(17)

- NR9C( O) NRL1R12, (18) -OC(O) NRL1R12, and (19)

aryl oxy, wherein alkyl is straight chain or branched.
5 1n one class of this enbodi nent of the present

i nven

{.nl()neﬁ

RS S M N ST A R N——

form a hefyocpdiRnitlg,of 5 (6) mbebezy | , (7) hydroxy, (8) CF3, (9)

h’iai(lxg:sigli @%l%xﬁ]’%)g\‘?t of %%e%éﬁjéﬁ[)ﬁé ag‘n%# ’f’g) e%ﬁh&?%%sdected from:

1)
2)

3)
“4)
&)
(6)
@)
(8)
®)

(10)

15

(12)

(13)

(14)
(15)

hydrogen

C1-g alkyl, straight chain or branched, unsubstituted or substituted with one to three
substituents selected from halogen, hydréxyl, and C1-galkyloxy-,

C».g alkenyl, straight chain or branched,

perfluoro Cj-6 alkyl, straight chain or branched,

C1-g alkylcarbonyl-, straight chain or branched, unsubstituted or substituted on a carbon
atom with one to three substituents selected from halogen, hydroxyl, and C1.galkyloxy-,
C1-8 alkylcarbonyloxy-, straight chain or branched, unsubstituted or substituted on a
carbon atom with one to three substituents selected from halogen, hydroxyl, and Cj-
ealkyloxy-,

C3.7cycloalkyl, 4

cycloalkyl-C1-galkyl, wherein alkyl is straight chain or branched,

cycloheteroalkyl,

aryl, unsubstituted or substituted with one to three substituents selected from halogen,
amino, carboxy, methyl, methoxy, hydroxy, trifluoromethyl, and methylcarbonyloxy,
arylcarbonyl-, unsubstituted or substituted on a carbon atom with one to three
substituents selected from halogen, amino, carboxy, methyl, methoxy, hydroxy,
trifluoromethyl, and methylcarbonyloxy,

arylcarbonyloxy-, unsubstituted or substituted on a carbon atom with one to three
substituents selected from halogen, amino, carboxy, methyl, methoxy, hydroxy,
trifluoromethyl, and methylcarbonyloxy,

heteroaryl, unsubstituted or substituted on a carbon or nitrogen atom with one to three
substituents selected from halogen, amino, carboxy, methyl, methoxy, hydroxy,

trifluoromethyl, and methylcarbonyloxy,,
aryl C1-galkyl, wherein alkyl is straight chain or branched, and

heteroaryl C1.galkyl, wherein alkyl is straight chain or branched.

In one class of this embodiment, R€ and Rf are each independently selected from:

1)
)

3)
C)

hydrogen

C1-4 alkyl, straight chain or branched, unsubstituted or substituted with one to three
substituents selected from halogen, hydroxyl, and methoxy,

allyl,

trifluoromethyl,
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(16) -OC(O N(CH3)2, (17) -NHC(O OCH3, (18)

-NHC(O) N(CH3) 2, (19) -OC(O N(CH3)2, and 25 (20)
wohersomoy. | n one subclass of this class of tReT/US2004/018348

present invention, each Rd is independently sel ected

from (1) halogen, (2) nethyl, (3) nethoxy, 30 (4)

hydroxy, (5) CF3, and (6) -OCF3. In one enbodi nent of

the present invention, Re and Rf together with the

aton(s) to which they are attached form a

ta'(g):j Ietr Yy Ltlikglcz{ria&g'l-%ai%hi Gaih FBFHRE], WRMs@iulkid BE sddstduted on a carbon

i onal heterdatons 35 independently selected from
oxy gerafons with gne @ilredsuRgituentszzleygyl fondpi0e@8bplroxyl, and methoxy,

ReT/ U%A}éagﬂ(;gl@y_! n one class of this enbodi nent, Re

and Rf togethef with the aton(s) to which they are
d?x acrdelopmopylm a heterocyclic ring of 5 to 6 nenbers.
|(8) anadybiBRexgnbOdi nent of the present invention, Re and

gg)( g; e;@%r_? ,hlglis&g}enfljlteeg t%Fe %tblffﬁ{lt%(g lﬂ/gtﬁ tﬁr?%ﬁpft%roeg]%u@ﬁt&légntshs\é%{:tgg Frgm halogen,

uns ubstniite tcedoxy; inethbab toethotye Hydaptyh trdherdnetityh mécbmethylcarbonyloxy,
Sti .

e L e el

br anc habistityeays spleetéd fierp balogencargipRyeprboxy, mgthyh methay Rygexy.

br ancnﬁgum()@thgl,la@ Adidenbiery| -, strai ght chain or

branched, unsubstituied or substituted gn a carhon 1

i D i bR s bR e B e 0 hree
hal ogesabstitysaitsaxi¢tied faod hiloden; Aaih\chioyy, methyh ne@bxB hydroxy,

al kyl car.bonyl oxy-_.. strai ght in or branched,

unsubs li%l (l)tho}é t(l)l?ﬁlslf/aﬂsdu est{;y?% u O(Ie%]%gﬁ a carbon atomw th one
t(@2X hrseidsh bssubstitisett g selstittedod afcabm baligegsen atopyditlosng|to three

and Clg | @Yied frb n/ SMiRb QAMYY, 1, 0f}hoxy, hydroxy,
cycl oa‘fﬁ%ﬁ%}f-sg%fﬁ |,%ﬂl§%§rn arky ), mebL ght €hain
or br aﬁﬁ@ﬁ@f@,meth@b)m%‘?‘??hﬂﬁé‘?c@b’@éY’@ , (10) aryl,
unsybsgdnbglt ed or substituted with one to three

RS0 g AP D e B % GB1 b
n@y hyl airdeny| oxy,

2) methyl,

3) allyl, and

“4) trifluoromethyl.

In one embodiment of the present invention, when X’ is hydroxy, -NRIC(O)R10, -NRIC(O)OR10,
NRILYRI12), or OR10, then R2 and R3 are not:
(1) both hydrogen, nor
(2) form a carbonyl group together with the carbon to which they are attached.
In another embodiment of the present invention, when X’ is hydroxy, -C(ONRIDHRI2), -
NRIC(O)R10, -NROC(O)OR10, -N(R!1)(R12), or OR1O0, then R2 and R3 are not:
(1) both hydrogen, nor
(2) form a carbonyl group together with the carbon to which they are attached.

“Alkyl”, as well as other groups having the prefix “alk”, such as alkoxy, alkanoyl, means carbon
chains which may be linear or branched or combinations thereof. Examples of alkyl groups include
methyl, ethyl, n-propyl, isopropyl, butyl, isobutyl, sec- and tert-butyl, pentyl, hexyl, beptyl, octyl, nonyl,
and the like.
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(11) arylcarbonyl -, unsubstituted or substituted on a
carbon atomw th one to three 20 substituents sel ected
woOnwmmdoedooagen, am no, carboxy, nethyl, nmet hoxypPCT/US2004/018348

hydroxy, trifluoronmethyl, and nethyl carbonyl oxy, (12)
aryl carbonyl oxy-, unsubstituted or substituted on a
carbon atomwi th one to three substituents sel ected
from hal ogen, am no, carboxy, nethyl, methoxy,

hydroxy, trifluoronethyl, and nethyl carbonyl oxy, 25

(“Aﬁgen}heﬁl@ﬁxﬁ AL¥bn cHARS Whkdhi chithB Gt Rhst Shéktidnléh@dn @Bube bond, and

carbon or nltrogen atomwi th one_to

which reqybe dipeay enbranahefl eictoBtPIRHehET bR gﬁﬁoﬁ plkenyh gl vinyl, allyl,
isopropBBA, I@)iﬂlten}llfgfek&?u hefWtIT, QXpfopenils 2-blteioi, erﬁéthylllz bugsngl, and the like.
gar bon r .
IRV RGRE S Hhap iy i o ) o egonf AR b EpAt and wich
may be Gheab at lkryxhc,hed/\bt&mmbmaad)ﬂsylher60§ Etanwpiaglof alkyral imclyde ethynyl propargyl, 3-
nwﬂWL%?%Q%SEQPN%Rm»I &!ass of this enbodi nent, Re and

‘eac epen ently sel ected from (1) hydr og
(‘Cyclaikyd” mbdop mongt ¢r dicyplic o REfged sptursted sathaeyclic rmgs each having from 3

to 10 cdi'ﬁﬁl%%ﬁé teib SFleO5f c%bﬂ@ﬁkyltlﬁbﬁlﬁl@ 1édoSn Qyél@bdtill’ @Qlopentyl cyclohexyl,

substituents sel ecCte 0 |, and
cyclohepiyl iy<9oxtylgfetrahydys napﬁbvl(d??yawgﬁ"?%ﬂ%n%‘g pike: 35 v
Z(A(Bﬁf’ ﬁﬁ&&%nBC&/&@BﬁDAblﬁﬂt&&ﬁ@s Cdmyainfidg dnlﬁbermwm Aydmples of aryl

ha branched unsubstituted or
“mhm%§} t%% ﬁﬂblcarbon atomwith one to three

§1I1b&3tqatyj’émt@s gahonot @dncfyplmnrmti@gi@g corﬁg:iging )Qs,lpast airpcheteroatom selected
from Nngtaﬂc? }{1 S B aﬁﬁﬁéoﬂ'&)@ 43S, ’Exaﬁl@es GME{M}Q éhude Byrrolyl,

enyl unsubst it ut

isoxaz qutf\:l@mséopmzm @mfyﬂ,&xw Yéé)xg%}b@lyl’tthléﬁﬁﬁ@%éébléé‘t@dmndamlyl
tnazolyfl rt&FﬁzB@i qeahyl, tnaﬂhﬁothleﬁy?l[ @@Mdyl etibadinyl, etabiaxly benzoxazolyl,

T TR ey Y e

qumolyl andmm mqnmowl tdﬁamﬂlémy]o atdithelékes (Ths héterommt Wngsedyetestsebbtituted on one
or mor?]ca(gbon a? g%dn%eaeﬂq%&meﬁ%f eseﬁqﬁ\m{ 10 H% ﬁgyls pyridinyl, imidazolyl,

uor onet , and ony oxY,
andﬂn@w1) arylcarbonyloxy- unsubstltuted or substituted on

foﬁgﬁgﬁkﬁn}ﬁ%ﬂs%&eeoﬁ&ﬁﬂm &%r1d%éd@§ﬁ]fa&éd@ﬁfg§ c&fdifaE fdeast one

am no, carb

heteroqﬁcg)‘g pe@g@ed frqrrr ]Nf 3 M%ﬁé@fﬁgﬂsmd gﬁ@ h:ﬁgtg,]fwne 3?00%%85(]}9 wh(c}_]ésle point of
attacmﬁeﬁt fndyiae cabl{d)ﬁld)bﬁitﬂogéﬂ E}Eiaﬂple§¢fb‘3jidldhdteﬁﬂll®h’ ificloderpyanlidinyl, piperidinyl,
tl.t

p1pera7§1éy| g]?déaol mpﬁxgpﬂgtgﬁﬁlyé %%1}/? gg)lg‘%hohr)llyli b(ﬁoy%aﬁ ' n)zaﬁyl azetidinyl,
perhydnebdpingy, tethayigtirofayanyl, 1-thif-Haorgudbérahe (thipmjorpholiny),
hexahﬁ?ottllﬂgllo%ﬁricﬁwythlgécypyri@iﬁ%, azacycloheptyl, and the like. The term also includes partially

unsaturated monocyclic rings that are not aromatic, such as 2- or 4-pyridones attached through the

nitrogen or N-substituted-(1H, 3H)-pyrimidine-2,4-diones (N-substituted uracils). The cycloheteroalkyl
ring may be substituted on the ring carbons and/or the ring nitrogens.

“Halogen” includes fluorine, chlorine, bromine and iodine.

When any variable (e.g., R1, R4, etc.) occurs more than one time in any constituent or in formula
1, its definition on each occurrence is independent of its definition at every other occurrence. Also,
combinations of substituents and/or variables are permissible only if such combinations result in stable
compounds.

Under standard nomenclature used throughout this disclosure, the terminal portion of the

designated side chain is described first, followed by the adjacent functionality toward the point of
attachment. For example, a C1-5 alkylcarbonylamino C].¢ alkyl substituent is equivalent to:
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(13) benzyl. In one class of this enbodi nent, Re and
Rf are each independently selected from (1) hydrogen

waQogsaposwet hyl ,  (3) allyl, and (4) trifl uoronmeCogis20041018348
one enbodi nent of the present invention, when X is
hydr oxy, -NROC(O) R10, -NROC(O OR10, -N(R 1)(R12), or
OR10, then R2 and R3 are not: 25 (1) both hydrogen,
nor (2) forma carbonyl group together with the carbon
to which they are attached. In another enbodi nent of
the present invention, wheg X is hydroxy,
-C(ON(R11)R12) - NRQC(O) R0, - NR9C( O) OR10,
-N(R11) (R12), or O@%%m@he@ﬁﬂ@pgﬁalm are not: (1)
bot h hydrogen, nor (2) forma carbonyl group
together with the carbon to which they ttac
Tinghegsing compoysds of the P&Sﬁ&ﬂn"ﬁlﬂt&ﬂp‘%ﬂerﬁ’g{)’idm Ayl Bt %f&wﬂl recognize
that the vﬁ'ﬂléﬁs subatabhtf$.c. 8 K @RYstc.8drk yieychoseirBaddafog@ditp @ith well&hsven pr1n01ples
may be |.i near og}lbranched or conbi nati ons

whi ¢
of Chenl“ﬁ’éf'“é’ﬁ?“ CER%%BY‘Q’S”&TS ¥1 groups include nethyl,
athb i "subptitopd! shall bo@denpy kg indludeyhyltipls dbantes lof substituticorfyy a named

N e
be indeplehdéntlyyhbstituted by opaptoere ohtie disclated Ohclaimed éiﬂﬁtl’alﬁntl gjeties, singly or
plurall})o rB%/ 1&&%&%% tﬁias'hps%ﬂlté@ 4Ql el s thatfo Bhin6R) sabytitentd dafi®a the same or

d ‘or conbi nati ons thereof. Exanples of
dlfferel’él kenyl include vinyl, allyl, isopropenyl, pentenyl,
Mﬂds ohEcﬁhﬁmyﬂmayl:o@tﬁmpﬁél yli morg -abiuﬂrm&yd genters and can thus occur as

racema@ap%ﬁgegﬁ%mggur%%eﬁe g%arlll{wmers acftlasﬁareegs {AJE) %ﬁe/ﬂ%gsr %ﬂgﬁﬁ]dggi(ri% .
diasterdoniepsl @héprstnt mmehtinhischeabt togymprehdnid g srchdsonisrig ferme @f &g compounds
OfForﬂ%_}%PI nations thereof. Exanples of al kynyl include

ynyl, propargyl, 3- nethyl-|-pentynyl, 2-hepty
amletoiﬁ éle|cpmgoundc§eé¢r8@ﬁ gtein c)é@aﬁ ?q%w)cgb%‘e}? bﬂrdéyaglriuue%%*rspemﬁed

otherwﬁé 'aﬁ&ﬁé&nﬁ@ﬁﬂ&ﬁ@%&h@éxﬁw hlbtelc ﬁdoﬁﬁﬁ, each having fr om

C%Foaﬁfs&ﬁéq%r 1?1%@?%8}55%ds t gl%g ga(pgff rgtlgg EIP%% trgy%r})%e atom of the
compo@icb oktERE yﬂom of yelcompbuyrd, Sbee bﬂhg’ chingpoamdstdaydribed herein may exist as
tautomegrg (\:N%F glg gltrltg é%%tta&melﬁ hthd 1, . §ugh aﬂ% aﬁ]ilqu%% rﬁt@ﬁ)ﬁé and its

ngs cont &i ni ng
enol foah &msvn &kanph@salmcﬁmfas yThe lndmlldm] ¢augsimersd Ap RXfyte thesqed are

encom}gaggfedlvdn!ﬁ%o F&Eﬁ@&%ﬁl&llmans a mono- or bi cyclic

ticr contal ning at | east _one heteroatom

stepraropags of the la hogp B sspargfed Hjt(é‘gé%er?qlweﬁls i c}f“eﬂegltlgmers by,
for exaﬁ@lerrﬁtu@ﬁ@ cry@éﬂﬂﬁioﬁﬁdﬁ{ a aehele @Lﬂ{"éjlt fd)rl’bﬁﬁrkjlﬁle MEXUH @l eytly] acetate or a

nuxtur%;spgliegjz %Il pa;(g ntagtgq?%ﬂcr)sl %{lﬁq?lg%ﬁlegi%ﬁy £ se;{g%lgeél 11¥t10 11?d1v1dua1 stereoisomers
by conldiiticha ﬁieMis foil &atripledwaheybise of at mzajlyyilct;lvefmm@sl a resolving agent or on a

chiral bl @Z40YL . thienyl, pyrimdyl, pyridazinyl, pyrazinyl,
nzoxazolyl
Alternatively, any ‘enantiomer of a compound of the general Formula I may be obtained by

stereospecific synthesis using optically pure starting materials or reagents of known configuration.
Furthermore, some of the crystalline forms for compounds of the present invention may exist
as polymorphs and as such are intended to be included in the present invention. In addition, some of
the compounds of the instant invention may form solvates with water or common organic solvents.
Such solvates are encompassed within the scope of this invention.
It is generally preferable to administer compounds of the present invention as enantiomerically

pure formulations. Racemic mixtures can be separated into their individual enantiomers by any of a
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benzot hi azol yl , benzi m dazol yl, benzofuranyl,

benzot hi ophenyl, benzot hi azolyl, furo(2,3-b)pyridyl,
wquoosmoydoy i ndol yl, isoquinolyl, oxazolidinyl, pamaskdva/o18348

i ke. The heteroaryl ring nmay be substituted on one

or nore carbon atons. In one enbodi nent of the present

i nvention, heteroaryl is pyridinyl, imdazolyl, and

thienyl. 20 "Cycl oheteroal kyl" means nono- or bicyclic

or bridged saturated rings containing at |east one

number BPE&Q%BQM&JO@&P tedsd ihQRadNhird c%ftﬁina@)gr@ﬁ&? Rlefbatis@iod withihiral
having from3 tq 1 onB|r1mh

aumharsafqﬂawﬁ%wpﬁatwn@a (TghY PR UOTE%&#S‘I‘%@H%ny“a“‘za“on of
diastereo@dréd safigt er oal kyl " i ncl ude pyrrolldlnyl pi peri di nyl,

?l‘bg %&ﬁéﬁﬂ%?%ﬁ?ﬂﬁ z%c%e rt%l’ll% %/a:lt qD Mars?lo %2;.(1% Ig)yfipareg )t;rgm >}1harmaceutlcally
acceptalalz ebn-thixivybhses ow:dsymhl@ampmgyﬂlq ort agganigbpehs Ghd ngrgghic or organic acids.

Salts deﬁvécﬂ%&a c %Xs%é fﬂ A umgntuﬁi Qxﬁi‘ﬁfnﬁﬁﬁl daf&ﬂrﬁ ’col%ér ferric, ferrous,

|enop I ny I enopyr1 di nyl,
hthmm,amgsmm m@pggmc el EpapEofs, REasSTPRG Sedisirzi st el Bartiularly
preferreﬁ%fetth@!nhﬁﬂomﬁkﬁ Safchind R end¥RM §Mt§§silﬁ1 bﬁ&@)ﬂluhfbatts aGafts B&ived from

pharmaquggzgl&:agqegtgglﬁ O{ﬁal?l&izlélb ‘%&cﬁ:{a% 1tdf I—P ts %)gr%gr? dseggnrdgrlillggnd tertiary
amines %{ﬂ)sumﬂdfdl affints ﬁl&hﬂm@ rdivenigcédiing dubititdtet uines; eiit sinined led basic ion
exchan%ez{?% " Egl}c %sga% vm%{a be[anﬁgca%}/r%e bc%oﬁﬁg) ﬁtﬁ hgl{)e%gyltgtﬂyﬂe&ﬂ Héﬂebg

| nc
diethylanhive Ridieehylapkihestiianel, 2- Bmhhy&pemmeﬂlan@lmth@olaww%ﬂewﬁymne, N-ethyl-

morphoYﬁé 'h?&hﬁ 1&&1&6 glfdemiftd {glu@I)s‘arrﬁneolﬁ&iﬂ'i& H%Ea%aﬁ)ﬁﬁnis@ﬂ&)ylannne lysine,

y consti t uen in f b
methylgj@gawnet g @Hleéﬁﬁa@@cﬂp?r&ﬁ’i‘?ep‘?lgaq“ﬂ?jr@ﬁ@?i @Eﬂ’ff‘mﬁfpu’fl?§ theobromine,
trlethylﬁﬁlfné thtnbtﬁflalﬂine Qﬁﬁﬂoyyl@;hiihe,f trdihﬁ‘eﬁizlhﬁ@(lﬁﬁl theMil®0 The term "pharmaceutically

bst
oIS BT, LA B0l BB e
laurate Qﬁmmuerndﬁate Unehetfonstt andleate) bisoliae mhaadelate bitsrdtet mesylatsh berate,
methyllg Igrlmde dbr? 8%{%@1111#&9 ctdﬁ:{lﬂﬁ &% ate? gﬁ%&l?ﬂfa%‘ c&rﬂs‘;ﬁllate;3 1"_'11ucatek>J carbonate,

I's descrtr irst, fol y
napsylatteh ehlamiqieam@me, FayltaniteNiviethy glusaming, citse, |a€§\m9tnumsalt dihydrochloride,

oleate, Q&e‘ia@é: Bgﬁé}é -edfs %ﬁte%ﬁme%ml%ngé) 5st§lh%)ﬂaﬁﬁ[a@3€ AdTipAothenate,

stituent is e ent to: wp
fumara'zoni@ﬁmw W%%B‘&Fe@ ‘éé&g‘cm&mﬁ‘f gl@f“@&lsﬁ&’z‘i ate, glutamate,
stearat&giylfblgiaxﬁﬂﬂ&w lsultae, BRI AEnAY mimbmﬁs, hydirabdiing ses@ate, hydrobromide,

on f di kil
tannate, 123@6(6&} o?gé ta(rﬂzgf, %yﬁé&w?ﬁg% téc’ te!oBIa‘%ei &oﬁlél%%s%aie Wol!hkrateﬁ&ethlodlde
lactate,giatioate, ailerate0ant ¢hedike swichican bowed pnd dogagsi fortm foe rodifyipghe solubility or
hydrol}gi CE%IJF&%I‘?S%C%&%EIF%&RJ su gllhéﬂ:ﬁa}éﬁﬁ o beﬁﬁﬁé Fo¥nbndti R d

term "substi t uted” be deened
|lit1mlubbeur#msnopcb1hét erajpelageipf et the CORPBPILr rfgﬁ%laalﬂfe meant to

also m&h’&%é S RREuticeLcBepiabId datb.€ Substituent noieties are
di scl osed or clained, .the su t|tu£ % ound ann.qe h
TBR eyt orebrtie BYSRHe Of BBl pbpheh ot e
compofids of Qﬁﬁﬁhrzﬂ) IforﬁlhE.II archngigbissts bnjEVHrsenigor&itﬂ; efghe €Bhgdcyptor
{) !ﬁgt agf)ﬂ%t” g er%e (:Bd G nt !a,}élseﬁr%ggr}s}n%t rdsp{ tlg)l‘étld cﬁm{ﬁg% which binds to
a recepdmrfafl@rrmmt:s thd eff@@nqi mﬂmgogwhou‘socguiﬂtqy Forppeynd aghas ﬁO@Wétlon
relaxatfh, SRLGoP NPT hEyn%ea'?:h%'Ef N A 1 CRRadoRid® 19£E&Mpodd, devoid of intrinsic

regulatory activity, which produces effects by interfering with the binding of the endogenous agonist or

inhibiting the action of an agonist. An “inverse agonist” is a compound which acts on a receptor but

produces the opposite effect produced by the agonist of the particular receptor.
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racemates and racem c m xtures, single enantioners,

di astereoneric m xtures and individual diastereoners.
woheospoement i nvention i s nmeant to conprehend aCi/usmmh/o18348

isoneric forms of the conpounds of Formula I. Sone of

t he conpounds descri bed herein contain ol efinic double

bonds, and unl ess specified 15 otherw se, are neant

to include both E and Z geonetric isoners. Tautoners

are defined as conpounds that undergo rapid proton

@anfx?] whab 6O mnt%% ﬂgdutlal?&s oEBEPBY RetepiBr HAAL E&h a8l as

e conpound. Sonme of the conpounds descri
centrallyecfigg ﬁruﬁmn thsrapfmens of RSUThOE PrdtegOoR i‘# CHp FP%WéVﬁtdlsﬁ&eFﬁ wigraine,

neuropaﬂfy At AmARRRhtosf dlib&‘&fﬂﬁﬁﬁdmgshhﬁlﬂmaI’a;clel)oalﬂ’pthGﬂlﬂmnkmrra syndrome and
ketone and it

the 1nﬂatrrg%ﬁt%?qél aer vqaﬁﬂ}c%ﬂhaﬁtésl ce(r&g[m \ clular zécg%\%ré ) alnd head tra%lma, anxiety
disordefs haeaoépilapsy, POkissvatrixass cdowiteht dondsou mjbscbtfzogh@qmm | The compounds

are also 611sefuqc*}npt?léI H‘gzﬁm%{t o% QI%STEIQCI‘C'IHI%S@ dlsoﬂ@ﬁé %{tl&ﬁlﬂ? rt@&;ﬁgeé RitShol, marijuana,

reol sonerl enanti o ,
and nicainanBheesonponstsiatio ter y PRI FIPHIRT L PhesH OF cafp difgpders associated

with ex&@!ﬁeeﬂ%d mftackE aﬂ%ﬁ@h@aﬁ%ﬁgﬂs&hteﬂttﬂ&&wﬁﬁ ﬂfcﬁﬁﬁlg%ft entricular
m Xt ure_t her eof air. of gﬁlntlonerst us o

hyperteqpity, BaeU @b AP AT FRYHURE ey P A CPEPEt B RS m?}y‘hmg canines and
felines. CIHR\CBh d)LQlﬂahre HB&ﬁ&fulffcﬁﬁhﬁl@[ﬂﬁnéoh&pnﬁtipenmd ohropiq intestinal pseudo-

obstruc%%t. I(;lﬁ%rclg% PQYS %\{l‘g %]?(I;n Pﬁ%ﬁﬂ %i { s e eny +fr3:g-ﬂﬁ)gf§ U Qv compounds

erna any enanti oner
are alsoafsefal foothp ceaitentfof bitengener al Fornula | may be obtai ned

bfxle tetin§ “a%ﬂﬁlﬂ?t&!tlt)+ 6 SHDLNEShRisein P 9" QRiPoGR dnyuld %E ﬁnderstood to mean

starting materials or reagents o known canfi
providify  ecmenorest @f thesigraation oy WO%P% G PRI gy ot (0 the Thdividual in

Iwaimqggﬁgﬁpds of the present invention nay exi st as
pol ynor phs .and _as such are int ncl u

t1he mésgﬁttloq \;lgrﬁop@ﬂundlqg stéta:mrell}d H‘lula Igﬁgrede? to p%g%%thé J;’}resent

method€ 6NPEEPEIR carkied be by m*mrstenng weelfdcove ameynf ditin @oipeertded structural
formula\é\ﬂ,tg l}é\l\lat o al%% g&? an% (% %Qéh(ireﬁ%e\ﬁﬁé}tp‘?%hg%g hl“l§91leé/daiioP§ ?rophylactlc

he scope o I nventi on.
adnnmst&tlgemm&iiﬂgyo fhe sictodbbidhe me@mwmngprexs defermnefdsthepsq crfévell known

risk fac?cfr? S[(BF berbdaye Eﬁl&ﬁ’ipoiaa% iSRRG Qélﬁﬂduﬁ@isld}éterrﬂﬁécﬁ in the ﬁnal analysis, by the
at i ons. Racem ¢ m xtures' can rated

physiciaer veterigaianiip chargeeh MR nEr gewd%qwfaﬁ?rs élE)C a3 ihe %t Ehsease to be
treated 2OV ORY B3O Be Rfeddsb DM Qﬂssa%éﬁor conthtes fiof widchibe pitenaduffers, the

chosenggt%tgo S, %%e %ﬁn é\aﬂ HJ%% @ﬁ ?%ﬂ meng ﬁ?@??at%e%ﬁﬁ O}(Neogc%rmtantly require,
and otkﬁﬁfaalba;tlhﬁrephys1@hfsgn®g1mgt aphy or crystallization, and
}gecutsé es,s 'Eﬁé bkl c&ﬁ'éﬁuﬁ@s Rihes b F ?@ﬁﬁﬁérg nﬁ? bd Semonstrated in

PEQF! accepta e salts" refers to
animal slisbass Hmdelp bk bmmrméﬁm&wt%ﬁw yrbs Tellosie i prgmples of such

animal 4RB4sk PaEls! bﬁmre@ﬁo@@ﬂfg&l ihfAkd M rB @Itk We@ﬁﬂllo& if Fats (Life Sciences
ani ¢ bases ‘and i nor ani c or. organi C}%ﬁ? al t

1098, Qe | 7B EHAFHBOG AHACE 15 LB BRERRECAS 1 PRim. 1998, 9, 179-
181); ¢} AR JAIBF s&@ds@ bﬁﬂﬁthaﬁ}lﬁlﬂﬂﬁke infngied (Peychbhiarna 1997, 1B2 t164-109); d)

nesi um ani ¢
1ncreasg€ ot%actkwtﬁ 8.n &F}C&’ Cfnﬁ%fa ﬁ)ql%ln I a&a Yc%aﬁﬂmﬁ 31‘9@% flg?l @2?1 332
Psychaph@rmiabiet 2000051 : A6330% &) poutageonslgrasitermetiyitia sgel{fPhagay Exp. Ther.
1996, fﬁd,‘séé"%tﬁt?'f} Iseducﬁéﬁ In %‘?J éeﬁ%ﬁnﬁr 1&!&10@1%%9@@%#&9998%3)/ 401-404; 9

cteptabl’e’ organ bases | nclude saltfs of
bronchypl lhmsmsewn@am yleemfmﬂl aumetl pigs 45 m@lelsiprihg various phases of asthma (for

examplel B8 W IMI Abkakdii 61@E, ‘lugdhteigting gredateandgenyindycedlateibmgpchial responses and
substituted am nes, cyclic, ne a H%
prolonged airway hyperresponsiveness 1A sheep J. thn ﬁivest gg 5(19%3 anrgi A. A.Y. Milne and

P. P. Piper, “Role of VLA-4 integrin in leucocyte recruitment and bronchial hyperresponsiveness in the
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exchange resins, such as arginine, betaine, caffeine,
choline, N, N -di benzyl et hyl enedi am ne, diethyl am ne,
wa-20bs@008pb am noet hanol , 2-di net hyl am noet hanol pCT/US2004/018348

et hanol am ne, ethyl enedi am ne, N-ethyl- norpholine,

N- et hyl pi peri di ne, glucam ne, glucosam ne, histidine,

hydr abam ne, isopropylam ne, lysine, nethylglucam ne,

nor phol i ne, pi perazi ne, piperidine, polyamne resins,
procai ne, purines, theobrom ne, 15 triethylam ne,

gumea-fnﬁ' Rt BYbR LS. ZtSQ' m@mkﬁnﬂ)'ﬁ%dlah&@ gEhd a{ﬁb&lﬁ\ted%&% ihA@vanced liver

ke. The term™pharmaceutically ;Eﬁgﬁbi % ”
cirthosip dpded DY FbpHtsirachamIde é%a&%fﬁ%ﬁé}cgles%qoﬂs 3 aQéP’éHlBty fne-
induced @ﬁ&@bﬂl&nﬁtﬁmn{wgu afdakdyk fsosadfial for &Hsreail&atlobe)ﬂ peatives (Biol. Pharm.

st L SESERSPAE 5558 S Oy LSOt

obstructiet dnylanintal abésls ehitesdi to the acedptie]logyef hzydd@trin Cértf@lc intestinal pseudo-
obstrucﬁg\{]@éﬁ{rﬁgl%f FHH&?%?( @%ﬁ%@l Q04 éﬁ apgWsat e, chloride,

avu ["ucam he, citrate,
Abronenimds af proplmlawej Pﬂéﬁﬁkﬁutlﬁé‘)se ot eqmeppped ofdipapule fwill, of course,

w19?(tﬁé ﬁ’%tgr{: é)?ﬁ!l'g §é/\1eﬁiy%f tlﬁﬁ:@ﬁﬁﬁ&l to %tgti@zﬁ&i zﬁl)i,mﬂﬁh@ﬂ)@ﬁ@dar compound of
enat e
Formulﬁ B%‘ﬁﬁé?‘é? o 19%5@&%?@ 1 lhgé"p‘faﬂ %CCOI&B%% e Sk eigsgng rosponse of

the 1nd@iduﬂ®aﬁén® InShdralythatigily dpkeuaagedieayithisthe amat ef from about 0.001 mg to

about lg{)J é‘lg%lgl!t b%(i)sz %J%{&Lhé % masrrlljmzfl ?trgferaﬁg)é)ﬁll rnﬁétg raB%R 3h ﬁlg ger kg, and most

am ne,
preferabla@rietd &0 nigmdr bg; bl smgleler, dividaddoses e On Nw@r%ab Ko Re Becessary to use

dosage% &Rﬁéeath&e inRdif&met9sy! ate, isothionate, triethiodide,
tate, panoate, valerate, and . the |ike whic

d%asea\sheap @%wém%fw%venﬁ%ﬁ PiAiFERiPR b* G&?M ‘? 12 Stlvbgerdosage range
is from?aﬁodﬂb(d)op hﬁg&b SbduD BU0AEE B dnS binB&lirént Gam (0E g echbbit 50 mg, and in another

sust rel egs ro-drug._for
embod AL SokE ol a8 SRR R ey b patoch refrer 5.
cla rmcuam\shemé afF@tlnehpoditi@rieemplayetl, 4 nitalele dosagamehgeds etghom about

0.01 mgp abg gl%fl%% m a% a¥o éo%ﬁ@ Bﬁgylnﬁuﬁ ?Fér%la CBQBQ %ggtlnﬂgnttti?@range is from

receptor.
about 0. hmp &y abiostuliOang par Idéy Feoprpladménstisfion; ﬁhetf@mp%qwnﬁ ateratferably provided

in the f@ﬁﬁoﬂ%létg Qéﬂtefihﬁg Bom o’M% $ @0@9@ rﬁréttﬁb@fo diheosd.110.5, 1,25, 5, 10, 15,

20,25 38 b 0 a0p . B e e ST P B e vpgromatic
adjustrient @Qﬁ@&&ﬁgeﬂﬂ the'Patitr So Behiearlf ect s of the endo g enous

ség?t e?lao / Xt og ﬁlgg) gegsg qﬁnvéﬁg&,@gv % S Ipv;{r{qlta:ut:elugfdl cmﬂﬁ sﬁi)é)gg \kfl?l@h comprises
a compoaunt afg?mmﬂh T anidsa phammepoigaty, acch@wbledsaufer i lterteime fogmposition”, as in

pharme{cgg%a?ctog{pxsﬁ&} %sHhtteﬁded\M]é g&ngdrs??ﬂx%ﬁ&:t @&Bﬁ%‘i@ ¥ active ingredient(s), and

e end o%enous agoni st
the inegringrédigmit(s) @hmm@méea&l@tﬂp@ntablﬁ CYPieRgD iR makenpp the FAFRftats vell as any

produc@gzﬁﬁh Sdsultd, §1ré\’etl9 SPRAHEEy Ve EondfirtaSioR Roy Ieﬁ:ﬁﬁ)ﬁ bﬂﬁggbighu&%f any two

o bt o e boP e D 1895 St s

reactionédy/ 1&3&0@6% Qﬂ-&&”c& moﬁi‘@dsfphmiﬁ g&sdxafts t Aécordinplg mhiel pharmacaatical

compogiglo% cﬁ :tl}e£sr«i:s§rflt é%\feinwén € com ass nty?:%mg? %10%%11a%g %{) %F&mgﬁ%gﬁ{ﬁound of
Formupaslymidﬂsmsl acmmgrgtdﬂﬁm @nct ﬁlamglmcailx/@ccptm eksipients.
l(' &liBre rmﬂf ¢ QRALE% 101?1%'2& 1 énﬁ%&y@mtp%ﬂdn% SRLARASparticularly a
i nc d esc er osi s ["al n-Barre
humansy SOmpARS Al BYE 3 ARPEFFER Bitly s efépsEy adostge o p cggppound of the present

inventRAC BONRhihbIk Soral CREEBD flcall BREHEAL o] pillﬁﬁérﬁlry, andl, hieBde like may be

e Faies o B SIS eSS Bt buions, cpsues,ceams
ointmén€hhez6olr @nditke likkhe conpounds are al so useful for the

treatment of substance abuse disorders, particularly

to opiates, alcohol, narijuapg, and nicotine. The

conpounds are al so useful for the treatnent of obesity

or eating disorders associated wth excessive food

i ntake and conplications associ ated therewth,

including left ventricul ar
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hypertrophy, as well as treating or preventing obesity
in other mammal i an species, including canines and 10
wobeabosmeesoo The conpounds are al so useful for thecT/us2004/018348

treatnment of constipation and chronic intestina

pseudo- obstruction. The conpounds are al so useful for
the treatnent of cirrhosis of the liver. The conpounds
ar e al so useful for the treatnent of asthna. The terns
"adm ni stration of' and or "adm nistering a" conpound

q‘ﬁ@ Hﬂaﬂn&@utwap&ﬁlﬂkﬁﬁgnsto@ tHE%?e@ent E&fv@f{tidﬂl BShpAseCOITRPUMA FFormula I as

I nvention or a %I ngé@gd of. the .
an activp fgesdienem atpémr?éeqﬂﬁ%ﬂy\ﬂcw plej Sﬂt thi@ may algq contain g,
pharmac;&iﬁcaﬁ? a&d@ptgmé a&meﬂhnefopﬁdiﬁuﬁammmapemﬁc @pediehtsir By "pharmaceutically

LTS ohah AT BESS o 1 SRETNL v P o
the fornautaion tndriot tiéletedouspo thededfiens thereof. UFhelcompesitils include cermositions
sultabler}grng@yﬁea al, R)% c?.ﬁ ggrellltgraf]@%gldﬂig st %n&{u@ hifBMsc@4r, and intravenous),

ocular (gpirhatinis), n)almogwyé@%wbmh@attog) ph@S#@flﬁlgagraBpn @Rlough the gppst suitable

route inlaRY gi%ﬂ QRe Wil cﬁ:?@_gﬁ &4 thehedtt gndt s’aﬁeridﬁ@f tBd coMaltionkBumiredfd and on the
risk factors. fective an? of .an i.ndi vi

nature o ee AP FBCES PHPRE PR e ALy °§ageg‘§mﬁ’ﬁ‘& prepared by
mwof@@ﬂﬁ&&h&%ﬂqmoWﬁ&ﬁﬂmﬁﬁbfﬂﬂnmmycharge of the case, but
ctor
S‘r%ggcergalstrattwg% élﬁltl? Y US fco?aﬁ&ﬁg gfiﬂ&%re%h?%@éﬁioﬁ Qreggnvemently

| seas
deliverali is 6@ Sersn afran @cm@hl spranprefentatipwfiems presfysizgsopacksr nglflizerp.sThe

compo&nﬁ? ma}p Sl W&%f Lc?asﬁjowﬁgrg]wﬂicﬁ a3 b RAmAiaRa andlihd $Swd domposition may

reatnent s h e patl ent may concomt FA&
be 1nha}eé ot tlee aid efpa ipyuffiation gewdsy mbaler deice. pFIQFSE’ e livery systems for

inhalatibh! 6 FRRMred dbe RS atiseMDINLSSs0R vhichenapbe $c&ﬁiulawdm'p Q lsm;ﬁmsmn or

o Ao R ESA T B 2 ARy BETRIEA P tons n
dry poWdef ﬁlhﬂhﬁ.tan{DPlBheroﬁﬁll Wwhivh mgy bzerfenmlaﬂbziseasirppoxsdm hf a eomiponid of
Formul? lgﬁﬁ o w{@oug adsdht%on%l e§&&%&(ﬂ§ ssion of food intake and

oss‘In rats (Life Sciences 1998,
6Bitatdld ®pit:117f)mnlb9thne dreedmprunsiof et Iiusdieitispsderngl devices, aerosols,

creamsng?) ﬁ'se Bﬁtngeﬁ?shgé{é o, dﬁ’ﬂﬁ% E(‘.)Wci'e%g 8ad He lile! OFhe ¥&hidhl pha€rhaceutical

ctron of SUcrose and anol inta e I
compos(np:gp}s CPISHRAE Hhe ceupqundg gbihe Hre@ntllgge)ntlola o g}@tl{}dlaql%cgsagﬂ.lt 0.005% to 5%
by welgt)pﬂhe agivk Vd)rhp’ouﬁﬂl ¢h finaaere 3aMdiphir@iatdugically acedpsble vehicle. Transdermal

ST NN T S
to thos¢ of drdiaay $k111 irPihatram. Todp.adfiingstered it @@dorn? Fi7a trag;g@n@g@ahver}) system, the
dosage fﬁ 8@1?39&@(%1 \111 o%péz?gltzf? be %g)ﬁtlnggﬂ]nﬁ lFaﬂtjﬁtQHm{téht %&L?gh&@@ﬂe dosage

ronc hyperresponsi veness
regimepn sheep and gui nea pigs as nodels for the various
pﬁ%?a%ﬁca@(lseaﬁﬁe REBp&fnag of IRXANRI &n b8 @@mMﬁed\As tl?@dfcﬁh@iﬁgﬁﬂlent in intimate
ins nediate anti en |

o, "ad-Inte ? ¢
admxthﬁ@m @prn}aé@g)@ﬂézégleémorgglg& A u 1cal compounding
techniqb¥{) eIHe%Sﬁ@ﬂﬁhW@K@ﬁ &1deWa1$d’ﬁﬁ&ﬂform&Hepe(ﬂdllig on It]liwfeﬁn of @&paration desired

for adrglfus\/{t}&n o g hctrgld%r Ipﬁre{%ﬁra} %nci{]ldl )%tnétrarvgr(l:ouu) tItEBreEérHl% Ctlhe coﬁl‘f}hﬁtlons for oral
dosagelfomm ahy ofl thdwsparphesponsical erdwgnayrbe eimployed) SudjA@s, for example, water,

glycol%g(fsS /alggl%?oﬁa\l: gﬁé y%il%oéyf%éég‘iée% coﬂh‘fn@ %Eenpsl 4hd theﬁ-ﬂc@ -1n the case of oral

nmedi ati on of
liquid prapavetions sech asi fat @amleawgm&le@ 1’1}% pud gAY OF gamfﬁa Sheh gs starches,
sugars %Cfb@é@@ﬂn& SLREE | ROERE slahBhtHz @ gdvied Iublibsts, 8Os, d?sn(th}atmg agents
am triptyline- induced COE§t| tion tablet

and th%&ﬂf?dﬁ&ega? qfrﬁﬁﬂ( eR)d PrepaptensPQ 451 1OF BRTPHePY Su%fkpf%?f ag¢ tablets,
with tHe@¥lad dr¥Igsepalitiohs betpasreterredBived thd Tiquid grapautions. 2B@Byse of their ease of

23(5), 657-9); j) neuropathol ogy of paediatric chronic

intestinal pseudo 5 obstructjon and ani mal nodels

related to the neuropathol ogy of paediatric chronic

i ntestinal pseudo-

skin pa
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obstruction (Journal of Pathology (England), 2001, 194

(3), 277-88). The nmmgni tude of prophylactic or
woOhersapesobi ¢ dose of a conpound of Formula | weCirjusedo4/018348

course, vary with the nature of the severity of the

condition to be treated and with the particul ar

conpound of Fornmula | and its route of

adm nistration. It will also vary according to the

age, weight and response of 10 the individual patient.

admlmsltt?u%? ﬁ%fe@band tcﬂagulg@ebﬁéséii@ﬁl@ n{oélnag@adt f@oﬁé" okl H&a&@ﬁ‘m{ f%Hﬂ fh which case

roma Ing to ab
solid phaepasruticak cagrienwaripraltVioyshyemployed- yIf éesmd i %m%)b‘aﬁﬁoafsé b}‘r&andafd
aqueoup&rnohﬂ]ue@ﬁ%cﬂﬁ bes. preferably 0.1 to 10 ny per kg, in

. di vi ded .dose On t he, ot her hand
TR A onth e omERn dgRS S W Pu e e A & FORMLg Fgay also be
adminiG@SESy conbllddIElcasd ﬁtemsamd;/omlmgery idevicds ouchias those/dasariled in U.S. Patent
| 0 age range
Nos. 3 B R DA S rBAE: 2 B Bt or o T and
dbonticergict! compesitdng of thgptesﬁnamqmos Suifphle f@rmaahaﬁmammahm may be

presentngﬂ:iCMmtg E&g]agca]psﬂﬁgs G&llihglghrfﬁneﬁfreléaé@ Qﬁm%%ed)felease formulatlons)

. In the
pills, caghels.@ouderd rga@inu@bﬁ‘dé‘éli’tﬁ Fish CPRTEiRg |ac9§Fé‘ateman‘§1Lﬁr‘e°é}Bﬁ @ e active

1ngred1QQSa@g%oWa&%€ giafiulesfor@s a E(Sl@li‘ﬂn&b@ldﬁspelﬁldﬂln ﬁigacfuemﬁ higuid, a non- aqueous
a, conpoun

i, B0 SR i i g e s

suspendiGhsnyyrype !andjalyulmﬁmr Soctedongpdsitioris suay &t pepared heany of the methods of
pharmat%g Eﬁoa?lrﬁeltk%la? inffufe ME ?tfeg B?%Ar%{@r iy 'agggat?&)l thé']actlo@mgféﬁl{ghtq{qth the

S contal ni ng pre erab
carrier @hgh comgtiyees oge gr maye 5ecegsary2nged1g1ts 119 gergpgt , th Q@mpggtlo@@re prepared by

umforrﬂlgv) an@ﬂtlmﬂ-t@@’ad%ﬁ@ng tBOSbtivd ﬁ@re@fenmohqﬁd éa!nﬁHr@&&“nféfy cﬁ‘h@ed solid

active 1.n ient for st nent
ST R T S —
tablet 1ﬁ@ﬂ%@)§ep@1fed bﬂ?l Eorfyfr&sSidn for mbMat opmnzﬂryo;\mldms OF MOTe acCessory 1ngredlents

Comprgsg tgﬁﬁta %%Bﬁp%%g)@yfcotrﬂﬁgeggm%w a SLlltéﬁ‘)(i) n;§£0h§1'1% the &ctive ingredient in a

rnaceu
free-flaxGuefotminiob as powdee pr graindest eptionallyonipokvith @hﬁderdsbmqantz@ert diluent,

surfacenigﬁ{;dé]a%?sggﬂslﬁg L%eﬁp "W 3kd ﬂan@Tzs n{a§ bk %@@Melﬁﬂ ‘i“ﬁ@ Qﬁ@ﬁ@ taéhine, a

8 e active |n%re di'ent (s t he
mmixturs piethe pqwdgmé&p@m%l yrofstnad it aninei dinvig deek p@%%gﬁféy cach tablet cachet

or cap@lCoRhB0Erdh abHA L. ormkeommmg harteahy 801, (23, MJGS aw, avys, 5, 6, 10, 15,

200l 58 i 25, S S S ior e

ingrediefit fomthesyaiptdnegic adjgstmentertie dosige fo thepatiestsio be atatain of
OR&a;f namneblg Ine%ﬁg%f lcn{ 51%%% to? the%gmfxgu%m &ttpeel%ﬁste}{ﬁﬁx?‘enﬁgn include
reacti on I'nteractions of one or nore o e . .

injectigm gmewhnem bplusAm onusitionipkrgperitineal phvhevianceust ingragusgplar and topical, with or

without O0RRRLL | ons of the present invention enconpass any
conposi tion made by adn1X|nq a compound of | Fornul

abiErRliSring the gpvensien F%Pg?l@ﬁ?aéﬁ‘t {Cél)comaﬂ%ﬂﬂwffﬁﬁ%}%ﬂyaé Elwompounds
descritR@ @BV aRd SpiexGARLRIAILP acchiybls thirtich M@ofeﬂaﬁlﬁlfﬂﬁg the 1nvent1on isa

d trat. d
s S B O TR, GIEL Y B0 0002 TR,
pharmgtegtically sxatptablé tdirieaan Aefiflesobtionef dwsm@etmfls aprOEs tﬁmmnhkmg a
pharm%cegtlc%f (%J%ﬂ%n Emoﬂ {BYn‘j)ﬁ%l'ng QOmlFﬁ) Elg S%Pc}}‘%e cony biHas désgl%e%la ovehand a

aren nar nasal ,
Phﬁmwmw@mﬂﬂywhgﬂgﬁﬂ@wployed Dosage forms incl ude tablets

t TRCHRS mafbSREKiSIEORE in §§i§£§ BslyQRdse or$l§é| thifal AU dosage may be
capsul es, creans, ointnents, "aer and

adminSihp e\ T O TOUB 80 PR CEDBOHP Ham g priahor. based on (hE propetiesof

the indA@laleshCRlecR0 M8 i Biator) theldde: mayaBabdininistarehlessdrequently, e.g.,
conprise a conmpound of Formula | as an active
i ngredi ent or a pharnmaceuticglly acceptable salt
thereof, and may al so contain a
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pharmaceutically acceptable carrier and optionally

ot her therapeutic ingredients. By "pharmaceutically
weeeEpedobe” it is nmeant the carrier, diluent ®CT/US2004/018348

exci pi ent nust be conpatible with the other

ingredients of, 5 the fornulation and not del eterious

to the recipient thereof. The conpositions include

conpositions suitable for oral, rectal, topical

parenteral (including subcutaneous, intranuscular, and

weekly, it@ﬁg %@lﬂ? Lf?c}nthly, QU }T‘ﬁé uz(IP&Hairg&%m cS‘f)cour@éJ 'b%flonﬁﬂaﬁfyq&%& for the

al ation nasal adm nistration, although t
less freqpgnitadgyjlitegipe  route in any given case will depend on

tWiRnRakitiferddla SRMRIsA1 Yot trhfi@ersaN@udes, O Seche bll’l\glglnal suppositories,
eat ed %nd on the.  nat

t .
orthrough & oy gy e O rSeaiy oL SRS cspiipuous
rMhﬂﬂﬂmdmﬁmﬁmﬁﬁﬂﬁm@hmﬁﬂmdﬂ%g@&gﬁhm net hods wel | - known in

t’[Ere fcﬁfowu&arg ex%m?ﬁ%? ﬁf reg 8£ent%ﬂ{7é aﬁ{lz{c@'&ticgpdogyge 'f&%@lf@ltthé)&mpounds of

resent ventlon are
fbnmﬂ@bnvenlently delivered in the formof an aeroso

Imectalﬁ@ﬁtﬁ}ﬂexﬁ{o%??ﬁ{)at | i r OM pregiyri zed pac ks _or mpgj/tablet
[1Tzers, The conpounds_may a %2 dﬁlrveagg
Compowqfﬁ%@%‘s whi cHOmay be f drorAcHRESE BoHBUR he po
Methyl&ERAST ti on may 5.0e i nhal edicvickftatilve Gaildoef ar1s
Twealggsufflatlon powy i nhal devi ce. The preferjggd

livery systems™tor 15 in PAIQET on are metered dose
Benzyl akebizdlat i on (MDI )9.&er osol , Rebgedtinived Stowhf or mul a4%Y as a

Benzall?olﬂﬁ{ﬂ?ﬂ‘ﬁer% or spjution OfM mewadiof Fornmupa | in

e propel lants, such as | 'uorocar bons or
Water fhyidjestion oarietalelimedfy ownder i nhal ation ( DPI Y%er osol ,

whi ch may be fornulated as a dry powder of a compound

of Formula I with or without additional excipients..
Qbﬂﬂmgekpab¥e—%e%$%%¥m$ornulatigﬁggg%—a—eﬁﬁpﬁuﬁd—ﬁ+~2%¥ﬁ%¥%?

Compolmd SfHoudlatlr ansder mal  devi CaspouaépfOBmwinslal 20 cr edsng

i ons, oint ts, gel [ ing powdgrs
me”eﬁa“%he i ke. Tﬂgﬂgiplca|$LCR%%ﬁ§E§: Hﬁ; conp03|?|&ﬁ§
MagnesiomiS&iaritng t he cbfirpounds ofrightesofiraseresibane.iNient i on 4025 g

ordinari|y i nclggle about OpRARIdoRYerKe e ONt 0l1s g
the active conpound in adm xture wt

Freels Ymayheaipedip cembiapiion wth Orlreaﬁ@aeﬂlﬁtére useg jiythe

treatm&@ﬁ&h&ﬁo%ﬁfpwssﬁﬁr aﬂﬁlﬂrﬁ]thcﬁlt SEhthetGschdee oﬁ@ﬂ@iﬁﬂﬁkd& @fncﬁ hﬁnpounds of
sent nvent on, inclu

se
Formu sy SRR TOH Y PR, Bt SR 1 G B pommonty
used theR€orf c(hlhfmrpf)raﬁecmﬂ@ nsaquentihllydeith & emyposydsefdiopmiling When a compound of

Formul?ag %gd aqltctc]rrﬂ)lo%%rgo%ts t ttél\lflgtn!a tnhmglfe ﬁn%y&ﬁ?%aggarﬁlg&ml&‘lj Bétrposition

an In rou out
contalm@gsunb pther drugsrimadditoalto s eompdva eBFﬁi@uhdss RSPfeF@ﬂr megrdjngly, the

pharmefc@f&mlalec ‘&gﬁgﬁ&ﬁ G @S ﬁ&:@eﬁlt BLEANGR ihdhdle @it bt 419> doﬂt%in%& Sr more other
adm xt ur

ar naceut i cal carrlﬁ ? &grdln% d b
active WETPFERIS; laﬁéflm%a@ﬁ%wﬂ 5oy ifdo ERUTHE O PRERHIYrIgtedionts that
may beldb@nbiRE fififhla coBpouna kEFermtladendliade] lﬁtt)irealf)t Hioitdigo:dapipmathot agents,

B R EAGE T SR A ————
anx1olj'ti¢k raad@ackispn’s hgenss apapilepgics, heorewicpemits, apotgnif oquptakeinhibitors, other

anti- obgsﬁc'y %S?t]; Q5 Tet %‘%ﬁ&abéﬂé%éh%s“ ﬁgldqw ﬁ%agelﬁ{s' &Al anﬂﬁ‘}g)'eﬁ‘erﬁﬁf)f agents

which giay be a@mnumd§epafﬂt@)o orin ity sagen %ma@rlte@e%ﬁmoﬁl%‘@@

CTh@ﬁﬂeﬂ*ﬂt R9ERbS ald o lilg |Ihéfﬁ‘od' fBr {hb ﬁ‘rezﬁﬁ&ﬁ opﬁreﬂ’fnﬁbn of a CB1 receptor
liquid preparations, such or, e

modulgtarslpa@dr%%rlréeasee g pietha goreesTeGt rdélﬁglstf%rgg {5t patightdn ugpd ot such
treatm@ of Ltafsk BE8evelofidga LS, rétkpoORbIBitad thddivgedakidehsslof sieamount of a CB1
di l uents, granul ating agents, |ubricants, binders,
drsrntegratrng agents 35 andythe like in the case of
oral solid preparations such as, for exanple, powders,
capsul es and tablets, wth the solid ora
preparati ons being preferred over the liquid
preparati ons. Because of their ease of -45
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WD 2005/ 000809 PCT/ US2004/ 018348 adm ni strati on,
tabl ets and capsul es represent the nost advant ageous
wonads/iodessage unit formin which case solid PCT/US2004/018348

phar maceutical carriers are obviously enployed. If

desired, tablets may be coated by standard aqueous or

nonaqueous techniques. In addition to the comon

dosage forns set out above, the conpounds of Formula I

may al so be 5 administered by controlled rel ease

E .

o BRI B Al Yoo s emshbyats g Saset v
effectivgreligB 123; 3, 630, 200 and 4, 008, 719. Phar maceuti cal

Q@H’lﬁiﬂ&bﬂ dspdrs ?ﬂile fn@@nﬂh@&lﬁﬁﬁ thefy/B I@Irdvﬂid&d @ phirateatifad Eomposition
ra mni str resente a
compriie 3 QF ETErP I da o P Rpior P ARG P RUAT eRieg g tsstone

phmnm&mﬁamymadpmbkeaSEr&mkﬂmbat|ons) pills, cachets,
b S T
receptomv@éartorcﬁnd graehas acsive ingregients fonthomanyaciire plgyaedicagmeni far the

treatmeﬂtrbr PANERIS of b &8h JeceftoNBBAN R Pted dlééhﬁed ln @ﬂlrther or alternative aspect
[ -1 n- wat er emul sion or .a water-in-oil

of the Pé’ﬁ?ﬂt avertion; tereagiihergiom preyifed 2 Rrpgyict epmpising 6%&‘ irggator modulator and
one or 1568 @&B}&lnﬂg‘ﬂéﬂlerﬁsyz{s ARBmBIAEY HEptkBion . suﬁill&hecﬁmmmhsaté oroaguential use in

the tma&%xi t %S%rg %Q}lﬂz{g %)remg&lug'%oro ectal&ec{j cﬁsease S%?ﬁa 4 Qﬂo%%{netalﬁeparatlon
may be gfosexainpte, mnhet foemat twiepackgr edi ent wi t h t he carrier
%ﬁﬂ)e ?gﬁé&htreﬁ HastoPiE trgz(tm%r ¢ prav&iften 8f é’atth 91@&9&? M Suding obesity,
I'n"gene e conpositlons Are prepared by
bulimia g vossr fmd;m@neisw ?4t1ﬁﬁt1’é‘l’f9ﬂ&d’rﬁ°¥1ipﬁ‘§ldtqg glee%qqu;énventlon may be used in

Conjundtﬁgmloq&;alygrgcnchgeggl d carriers or finely divided

Pt hen ot er st b mERE: FATT st RN Blon of g cisorters
which reethsdoggprises atlmbiishitioneiy alpetiqpt Bpeedof sogh iceatpang s ampevnbef a compound
of the p%erﬂllﬂl%htléqund %%%Jnl)éﬁt @f Jngangl%gtll oz{geﬁogu%h E1 g ﬁérr}(hey glve effective relief.

dien npresse epar ed
o%wpble sefrepticjagenss of ysetiabprebipgiionivid a qommaétqf the Present Yavention

includel ﬁgﬁfeddo@ﬁﬁntéd"toaannfl&gﬁ afnbﬁ’é@hﬁgﬂ faﬁfpﬁ&t&rﬂﬁ@ REzpAOARBE, dh[orphenterrmne,

granul es, optional m xed wth l.ubrica
clobengopexy ?lofﬂquu%lﬁ?“no% ‘%‘BFFGF‘&E‘E cyeleragane F@&F%f[i’é PG &e)&’g‘j’éWPhe‘ame

dlethyIMébldﬁ (Hlﬁlﬁbiefhbﬁdﬁ&W—&ﬁyIﬂiﬁﬂ&tdﬁ)&nﬂ]ﬁﬂnﬁutmatb,rfelﬁ’hsalmha Wérésorex,

d
fenprowetxhhgcﬁor?)h g}l?mpfeélﬁe gurallnllerglg'rl] 1ip %{r]?nea ? %Qtldxgugh cﬁ)?fc%%gerane
mazindoR ofeéenorenr mgapplamonn metahmphetangng, ab@ﬁﬁtlldﬁﬁpqurm@ PEDIOBS,

phendlggtrafgﬁr%ﬁf&% né 'elQ[é‘I’InlI% gt%n?g’roloi%(%’lrﬁile %)m@lore% aﬁi s71§htrarrlnne and

150
PhMHWEgﬁmﬂbawcﬂwiﬁﬂmﬁswﬂfgbO 750 and 1,000 nilligrams of

t R a@elihsuithble ERE o BlordBE agdnCars Yﬂ@ﬂfalbg&{ateﬁ aﬂ@héﬂﬁhlﬁﬁ Bdrivatives,
of "t he dosage to t he pati ent

. t
eluRg e PP PTG {178 HERHE G AL R e BiFRe ifdors md
amnmﬁmﬂpmﬂnﬂﬁnm&aﬁhﬂbpm&@ahhsMthﬂthn include injection,

Sﬂaééc%arﬁz é)éesferre% h fo Ea)nrateldr.'llf u tamme h{} Ja@@e% Hls%nlfﬁtlmbmatlon with a

amiuscu and
compowid dfohet preseot inginton mﬂx@fﬂnﬂﬁwx@ anfh éexfmf@mnumw ajdsphgrmaceutically

mquﬁﬁgﬁﬂp SHL fcal conposition conprising any of the
npoun descri bed above and a pharnmaceuti cal,

aEhQams&m igvengipn aleg proyifles @ meskhadidpy the freagmen & PrRVFEHY ‘&fr?bf’%t% which

metho@c&%rﬁ&aardﬁﬁﬁﬁkﬁlbﬂ fla JaRER asiekd @ﬂsuﬂlﬁﬁ@tﬂﬁé’nt af habubk 60k @Rypound of the
the co ounds(gescrlbed ab§¥ ‘ ted

presenwﬁgernﬂaa nagiop of ARQLhsT AgAnbusE R pbiodgherip g ppasiy e
conditidfis, ki@ thadvegpthbatheyi gveceffoctbeedff or nmaki ng a

phar maceuti cal conposition conprising conbining any of

t he conpounds descri bed abovg, and a pharnmaceutically

acceptable carrier. The dose may be admnistered in a

single daily dose or the total daily dosage may be
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35 adm nistered in divided doses of two, three or four

tinmes daily. Furthernore, based on the properties of
woOheosiooeioyi dual conpound sel ected for adm ni st paTiuUSD004/018348

the dose may be administered | ess frequently, e.g.,

-46 WO 2005/ 000809 PCT/ US2004/ 018348 weekly, tw ce

weekly, nonthly, etc. The unit dosage will, of course,

be correspondingly larger for the |I|ess frequent

adm ni stration. When adm ni stered via intranasal

rsgﬂﬁtﬁéagteﬁtg apsden PRhbilRidh Goth 2 R¥mpRal 8F the bre¥é® imRdition, include, but are
suppositories, or through a continual intravenous

not limiggd|tit j on, t he dosage administration will, of course,
e aﬁﬁmdb&uoagsm5 sicB i) PPRRMagdontsersuit ds@fitazérdes Qg biglitazone;

s, SRR G 05 L R0 o RIRIS oflgon: e

CLX-090 nHBIEDS arsif GWFIROTLGr 100641 apé EX 30051 2Sarsttbe Bkeommd Cbmpaunds disclosed

t |
in Wodggfo% 1)_?{9’7%7,}9324 1|1§@7?z§é37cg*/"‘%é&'? dqz‘g(feoloﬁéﬁ g%‘/gﬁ et J3/035602,
03/048 MOc@%@SrSﬁ@? ahd thp HkgED) higuesidessuch asm@mms getomnipgyd plprormin, and
the likel [é’_%)%rotaﬁ @ﬁb{dmeaﬂh%%gdasegl}?rr) Iﬁgﬁj igthibidrg, @chSs 3818 19815Dand those

ascosein 870 PSR HTH S o, DB T gbSPEAS, oS s
acetohefeanile chloiBrb S e |dﬁtbﬁe$’e§) §1ﬂiend:1’ﬁfndé;<’:ghpﬂtder olymidpilindpigfie; gliclazide;

ghpentllgs,v%lgyﬁg%g%s Eog%n&)ef Eo al%amﬂﬁ, alzlﬁ n.'ﬂ)l%aonndg %Eﬁrgle hlkg‘%%)gﬁl%%htlmdes such as
repagliStle andaeglintle, Tani ¢iel ke o) ddl@i@phémbydrmemf@mwsgsu@ms@@@bose

ad1pos1% %%%[19%[3 féxﬁi@% th%%f{&? vogllfbogez phgindcin'eP @H%‘s%% @f(D-7 11; MDL-

éﬂ |nat|on wi't h ot her

25,6371 MBL-3¢945 pd MPR 1¢-rpad tfterl%t(ﬁmfram@@éﬁtﬁh&lf%&b %é“é’gﬁﬂl“at

trestam@ fan@maladss%r ald tadniet (3) heust slszel@i@t@gogaés sﬁél’?a&f:linbglﬁﬁdef &nd A-4166, and the
mul a are_usert u

ke O oG s P s S oS HE S p mogonis,
such asGHidNRdAbIY; 1sagﬁ&de tdasiglifoby; jdazont;eapear asbiglayoxaen, and the like; (11) insulin

or 1nsu§16ﬁ%rr§e&%ﬁl(sj%u lyaj\‘éno‘tf_ad 3. ]1%8 rﬁ%%% Sﬁd qltnsali:ﬁ) ﬁgp%ﬁ 111su11% sulin glargine,

orane
insulinwint lsuspersicor(lenteraed olitdalentey LygyEro 1asuph,5ﬁ}1piﬁl; é@ﬂ)({@pulmtropm), and GLP-1

(7-36) N@I}p @ﬁd thie BRe; (m) ﬁlbﬂ-ltﬂizizﬁﬁdlﬁéﬂi(fheﬂilhﬁ hs - ﬂgs aﬂdl’fa@ddlzztrl(GW-ZWO/GI—
ound of Fornmula | is preferr

2625 TopchuB iG] o) ARG he e BtRetchs TG CLKGILO STV 936, GW 1929,
GW-2428 SSRIDIT, NVYBBIAD NRLIVCMEUET 67 SES 21 90h4) tnuidd Sithz @it adgfita@ar€ITT-501)

o S i AL o ALEE 6 Byl O] s o
00/234nngx/e@0/am§ THERO0/50May, WO CAAGHT9H D GL/TNL5E, WErARAsad® VO 03/004458,
WO 03] (916 (h /Bffl(ﬁgewo% 0§§4{8€i WH 0&/63%‘45(? S 83/033453, WO 03/043985, WO

t1 on enhancing age
03/05347%; |anchﬁlé} @thwensa @ﬁﬁnsmzlaadﬁugaﬂﬁi Y@ reqgitor agonists; (16) GLK

modulﬁ&% ' s'um isqmﬁﬁél}ﬂse@g@mmlo 1%?7(4 Qi?)}trétﬁq&d modulators such as those disclosed
antl -

in WOSGRIAD: Q81 GRR APrIa St BT McDiet S omanenst- i fuorophenyl-

1H-imidazol-5-yl]pyridine and those compounds disclosed in WO 03/024447 WO 03/037869, WO
03/037877, WO 03/037891, WO 03/068773, EP 1295884, EP 1295885, and the like; (19) glycogen

‘ phosphorylase (HGLPa) inhibitors, such as those disclosed in WO 03/037864; (20) ATP consumption

promotors such as those disclosed in WO 03/007990; (21) TRB3 inhibitors, (22) vanilloid receptor
ligands such as those disclosed in WO 03/049702, (23) hypoglycemic agents such as those disclosed in
WO 03/015781, WO 03/040114, (24) glycogen synthase kinase 3 inhibitors such as those disclosed in
WO 03/035663, (25) and agents such as those disclosed in WO 99/51225 and US 20030134890; and WO
01/24786, WO 03/059870; (26) Insulin-responsive DNA binding protein-1 (IRDBP-1) as disclosed in

-49 -
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anti-obesity agents, as well as antidiabetic agents,
lipid | owering agents, and anti hypertensive agents
wohb@shoosmy be adm ni stered separately or in t hecsaseoo4/018348

pharmaceuti cal conpositions. The present invention

al so provides a nethod for the treatnment or prevention

of a CB 1 receptor 35 nodul ator nedi ated di sease,

whi ch net hod conprises admnistration to a patient in
need of such treatnment or at risk of devel oping a CB

WO 03/%)5*7@?%&31{; 1{%5(‘%46?1&&& ofTRIA ab,85boHis8 8830 Hos@lisABRE i WO 03/035639,
5/ 000809 PCT/ US2004/ 018348 recept or

WO 031980 eand thediv: a8 anmount of one or nore active
|(BIJ [lﬁidllém:tn%g afdﬂfé@u&ﬂ“a@t(l)twﬁat:ﬁ@équted’ﬂﬁyts gichers, chbleggiainit®, colesevelem,

s b S RSk Bl BB S AL, o

Questran@yyid thé m@ @) BBIG-Codcedicose imbithitbratsoch @ratbrosatinritapastagin, fluvastatin,
lovastaff Ih gravgstatmt \gdg ﬁrp trgs*uvetsg&%ait %ﬂ'ﬁ{;asﬂ‘uﬁ hém&lle £33 tan&’ fie 11k§ and compounds

y accep e carrier or exclpient
dlsclos%u WO 83/6381:(3) TtIMCaC%i 181’17;'%1@156 nbibiters; G} Cf{oﬁ»‘étefﬂl alsepption inhibitors

such as s&\ﬂ@lrgsﬂeﬁnbettﬁﬁfoﬁeﬂof sféfcﬁ‘ély@&@de@ BRhu4s ﬁq&gld@ a@ailehdmones such as
recept or. nodul at or and one % E %
cretimipe,and e HOIRSECOTEY BF AqCRUGIE A o e C ALy BhEHERuch o

avasimiBe, JPlEvERt KYB0RSMP 198, dndribcielet @D CRUH irlhittiors saetdasdiT@ 03, torcetrapib,

coss SR Toyh D ) S TS gl 0 s

0x1danl]s seudilas probuawp rand the diker (DEPPAReazopiss lsuqlmd b¢@@fd¥ata rpgnzpfbrate,
ciprofift i€, c‘?&ﬁtﬁ% &td ?i%Ia't fenbff&%t%dgeﬁieab%né‘%n@g&mﬂ%ﬂeéw 7647, BM 170744,

preparation for S nul t aneous separate or sequentl

LYSlSé%f’e am(#pthqrﬁi@rlf red dorvativesy suph B ASFROTER, Lapid@gand ?ftse’é%taaﬁl those
disclosBPA U 6108033988 ivad) 68/083 43¢ awe. 038148 bo 7awe»0d0432 U6, WO 03/053974, WO

o055 7 s STl G LAY 48, 052

and thetifke pl DELXR edceporau@tulat@n sodh 8&1W A6 TSOI3H2T, snd KHCOUHHOAY and those
dlscloschln%§ di’oo301%£§7'% e itoess \98%3)6%%5' %V@,/(%@w fnd the fike; (12)

ers ‘the esent i nvenfron
lipoprotegie gy nthasis hBibgons Jsu,qlnca(s n@pinpg 16}]re@m|agg1otgnﬁ@r @@ﬁndn]g@l@cm £14) PPAR

partial I%lﬁls&r GREM thbé%\{ﬁs@fo'smn "’Wé @3/@24:3‘95 d(@?l Hle @Eﬁ I?&@scfrﬁﬁontlﬁlﬁbltors such as

nt _or_ prevention whj
BART B rSef 38 dTHA 84640, 5%9%%4*%??%9@: @ﬁ kg 99} ll’Pe!ﬂ%S RIS éEFh as GW
501510 hnSEN590N ERLKERE 1iRY) sEkak tHoscXfiscBosEDMPRIONTI28 1db, WiDeD1/79197, WO

02/142%‘@8%%@9[% gfg @4&?& @8&3@8@% @{9 FHhR08f S0 0808889 17,

tr1g1yc&[detsahhe$1saﬂmlmm (I8) agentomabifiglyseide tracsprit (MAT P binhibiter, sach as
1np11ta}|;]18$wg¥ 91 ad %JP§466§(? sélﬁ&]{he lhﬂé/ ?{HI% 'tﬁﬁs]cﬁ?t cinrh%dldg@ors %ﬂ) s@faﬁene

epoxidpgsrinhgbitsra 319 Eow dempisr lmv@meem ﬂqDlé receetpblﬁélr?%r @) Platelet aggregation
1nh1b1t811s0(;2??f53?50 091:"9;@1’ ﬁfﬂf‘tﬁt)érs QAdQQl)QﬁJ&Iﬂ@eepﬁbY G4 AR [ASNBPAR modulators such

2 sy ome MU BT R R T e, SRR 38 252, wo

00/1240&WDWoRBI4L WG eMRT36 £XW0 002863 PWIOEN0/218BI5IWI000/238553, WO

01/25 ysi\%{bj/ﬁf%op%ﬁ%’}% 6@@6@2{6@ @6' d}ﬁoﬁs%"% 63/64145€ wo

03/016285, K0 OpOATASALY Orfidt (Ha bh Bt 03/ 6809 h oY @@é’@d@ﬁé@k@@d itherlike; (26) niacin-
bound Bﬁr%{’nﬁfe Xs dlgéosgﬁ W%S@gif gzn? %@tﬂﬁ@ﬁ Lad Hél‘?vatlveé disclosed in WO

rm ne prop anol pIcilorex

03/04(&|1‘Bu¢28hm0hbopr<éml B lplPihit@fﬁ@@b £5 @a&rq d}sc@é@elpt‘fé% 0024 WO 02/28835,

WO 05/6@9@91‘“7063/@@7575 C(Qbﬁﬂfalcbbr Xdinfoah@rsGhass thfse aRABRANA WO 03/047517,
enat ed aJTphet am ne derivati ves,

WO 03?/3‘&15@1‘%“%8 0%’9?%9@5@%&@%%@ cl of orex, clorternine,

dexfenfluram ne, fenfluram ne, picilorex and
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si butram ne; and pharnaceutically acceptable salts

thereof 30 Particularly preferred hal ogenated
wanpisanessb ne derivatives of use in conbi nati onpPeTUS2@4/018348

conmpound of the present invention include:

fenfluram ne and dexfenfluram ne, and pharmaceutically

acceptable salts thereof. The present invention al so

provi des a nethod for the treatnent or prevention of

obesity, which nethod conprises administration to a

Ré‘)t ' erhtntl'hg}?éﬁ%ﬁs‘iiveo%erﬁyﬁﬁhtﬁ ??Hﬁﬁa’%s %h%ﬂﬁﬁ'dﬁde@fm@udmg

ound resent i1 nvention and an ﬁDUﬂt of

chlorthafiight shlogljaside. digkiprpphenamidectydroffymshiagide,mdgpgmide, and

hydroclﬂb@ﬁhdziﬂ'er Bbpdigr €0t Eﬁih hi PillBetanSdéC Bhddaaic dcay ﬁirb@fmdehﬁid torsemide;
ve effective relief. -48. 2005/ 09(9809
potassi es w&ys%wmggp?,%g famierpiies angralqogigrone antagonists, such as

spironotzotuine,reatrémone, whd the ke @2ijietarlrenbrgicidodsere sunhtas awbetntdl @tepolol,
betaxolof] Bé‘}ﬁgt%lol k%#to%r%fo of} gép'&gyggrlteglgl tc&ved(l@? ﬁé”l%}dloldésﬁﬁ‘fgl | ifidenolol,

nts suc onrsts sué tazones
metaprtqlgl gadotdl, gﬂeblydglop@buto@m@qqo oémnol@ln@tqlqlatggﬁglol tilisolol, and timolol,

and the' 1&@&:3} L AZAMLhAMEIBIR RO sudhi Qﬁﬂdd?}&n%am §ﬁ1b£ﬁzbﬁ1ﬂ >barnidipine,
i

bemdlp@m‘ tgh{il chr%_edimygeg E}‘rgggﬁg {ilfiazqyp s ozud1 1P qxféplp? s Q&)ﬁlaul isradipine,

st sl SNST L, sastcs etz
RN YRR N N -
(ACE) snhitfitossssutiues bemrzeprilioeptoprilntitezamitidieppoh femapril fosimmpril; titniglapril;
10s1nop|n|1 l&l?cgax{p gﬁl‘h 'd?llﬁa¥f119§ 'reﬁﬁgﬁpg&%@ﬁrﬁﬁ%n%&oﬁﬁ-rgua%@'ﬂ spirapril;

such hose disc

d
tenocapri; Wandolap 3 zefenqm)l @Bsi ths26:245) napsre snénpentplgse ipjbitors Such as
omapat@i%.{t Q883881 afdocadotilf RBMbiyil, %Qfﬁ Sulah) ANF 7883, Eaemhmaam Hes; (6)

endoth@lp{/ag{rzﬁg{)lg S su§ﬁ Fsrfg%{s?r}k%%g %%g%]pg @g%éﬁ%lap%g%tlﬁlkg é%) vasddllators such as

hydralzgiﬂeﬂd]brddlﬁtﬁ ngixicﬁlohrﬂlmldmnyltadﬁohalamddh}: lilen(®) tudidsertsantil chegptor

antagomgta suctﬂta% cainheshlaz(n,sz: tnjb?gaggﬁs lczcé ﬁ?ﬁa@lﬁ) qg;okzﬂ{ gecelrmsartan

‘ucosi

valsartémy dnch&Bélﬂnﬁlﬁﬂ)Z&Ko lﬁsd BNHﬁZFéOS argkthe bkes @) of Baqgl,re@ggpqigockers as
nlpradﬂ:cﬁ r@é&idoﬁ)‘?%  anfRAb1, b @e 11Y; %ge)‘ia%ha 1 BBQI&:E@ QRH as terazosin, urapidil,

25 I#
prazosmun%!gséhtglm?%;aﬂ%%;%ﬁlt In%mm(ﬂhgldpqawém W I—E;’ 164 %}?;d XENO10, and the like;

(11) al apj@'oﬁ‘iﬁﬂ! Elﬂ:ﬁ@s JoRidaid, BfiiSerSdifd) mdSordi@ine ailfh&lidihe an]iEguanobenz and the

ik (1 PSRt Lt o e dr g P ke gk v thos disclose

in WOt0a#30333kend (9) fatty acid oxidation inhibitors, such

2! oﬁﬁi’&%ﬁe@&ty%@&tﬁts&m)é'(g) spraﬂgs {otb;qng) ke o%;fqghﬂ%s cuch as

goni's I'sag
paroxetiug. iflypxetios, éenﬂp@glz@xﬁwoxgamg xeariralinm and IF%Wﬁéﬂd thpsgydisclosed in WO

03/ 006%@ e (ﬂ) Bivia goﬁ%ﬁl)epﬁrﬁ@)utl:dng‘por@f 1nhiE§tb&Is | AcHMAsBi30665 93&&ﬁraﬁ1§ne talsupram,
bi ot a, novarag , insulin det en]r i nsul

and nopyigpiRs; O fth Gcwnalrlaw R ESCeDPR SUPEISY B 5B uas rimonabant
(Sanof{ S RffHefbaY) SRuuVTmI(snfoﬁ)syndhylabd?mAY 16S2520(Bat@Padd §1783T9 (Solvay), and

ose i PRy 88 R P o a0 Ll Lo o S0 P 227,

5,624,945 GDRR Gkuend (609 TF7 SIAAVO TR OFHIOT AV DIHBL227 18P 08733765,

Wo98m§%o§%@ib@g@6¢%§é 45&‘@69%%%(%?%7%%02@9449 H&967 WO00/10968,

WO ONRQIGIETO 03158509 BEA0L/GRAGIO A3 IO PHEHTHE W) 01/70700, WO
01/96536TW0‘5&JO7 AN G (S0, Seb 05607980, WO BRLGHITSG0 ¥¥26647, WO

0310245 2@@9?/0%9%%2) S a1 W BT B8 oafforor, wo

03/084940, RO OT0R/08¥8@3 0l 358 599,36 W dEH DA b &ionNo. BP-6383461 6RGhrelin
WO 03/ 018010, WO 03/033481, WO 03/033450, WO
03/ 033453, WO 03/ 043985, WO_5; _
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03/ 053976; and (14) other insulin sensitizing drugs;

(15) VPAC2 receptor agonists; (16) GLK nodul ators,
weuads/aesop hose di scl osed in WO 03/ 015774; (17) PCEIUSDMDI+A18348

nodul ators such as those disclosed in W 03/000249;

(18) GSK 3beta/GSK 3 inhibitors such as

4-[ 2- (2- bronophenyl ) - 4- (4-f 1 uor ophenyl -

1H i m dazol - 5-yl] pyri di ne and those conpounds

di scl osed in WD 03/024447, W) 03/037869, WO 30

antagonggg%g% gs tﬁose ﬁgddqg’ W?@ él/ 8’)@@5 Oa§{d Q68 -(I)Z/@SZ@P(S; %Qﬂﬁdﬂmﬁ%@

h
antagoniSHayEEn agonlmsmuflb%%hmgea@ﬂld%:é ﬁﬁé@éﬁ lé‘cﬁ&gégpﬁrﬂxwtenyl)cafbama@
clobenp%ga r&;zmmgﬁdﬁuﬁmmﬂm (@ftechy, axmtmams eechtha disclosed in
e

WO 021 ARG Ragr g P e g Rpalulel £ AL

Pharmazfié, §6|3@966 (20001204 BTV Rining hﬁ)anhgqﬁ@-te}qem aptagorasts @.azewska, D. et

al., Pha_%%}%h %?_%zzhﬁstg%ﬁ %Flllz% QOﬁé’]denV%Pvag’ér@]rgﬁZl%&coﬁ%unds (Sasse, A. et al.,

n syn ase kinase 3 i nh tors
Arch. PleumiWes e mo 98445 52120850 SHbigBeoMbrbmy bebessss (RespmeiGr, S. ot ol

harmaﬁg %@tS% é(‘%ﬁ(ﬁb)f‘%ncf QﬁﬁnQEﬁﬁath@stads@ AQ 991 2426nan 353543

0134890; " an 4786, / 059
(2000)) P%GF@WW&?&S?%W BoMBLot D R 6?5?8&3 8%’2’&5&%% 8apd WO
03/02493D 5@} SR AinicBncenBinY\Gbrad05 I GROROMITIRYSRA P B 8RHs TVID6296

(Takedagfé}ﬁii t(ﬁ%@gt‘%'ca: n 'o'sé‘ clése%@gﬁg%gggd%@%?@% ks34, WO

02/05181))9/‘@’&3(1%@524%%0DWQ7692REW06(}2&76%7 WQ)OMOA}%&E\WO@/SAQ%N%O
02/0831%H°‘fb03(§2/d91t9799bW@oﬁﬁdﬂz‘ﬁ |pG RSB Wéb@i‘sﬁ§ WO 03/028641, WO

am ne esevel em col est|

03/035@461‘1"’@@%%%&% P3/BE380 agmdyJaRange P&teefrg@%wiﬁmm JP 13226269, and JP
143705 df(’ﬁ K2 REBkRfhicBidedtratia® Gh@loas bRy ngm@tﬂﬁhta@oﬁt&‘,iwmr Qneuropepnde

YD Gl s b BN ERAGAEE By R, 1 i sth o

and thofy dAdchsE@In NS, FateralNb.368,000,836;00d \VIOt9%t 14807, SNOrOHE33R0 | WO 99/51600, WO

ovsso QPSR eI I LA AR RO, hsplageg ¥ sonv

such asdﬁb,s@stcamw]@bso@w SR BB X, ST SR A5 208; FR226925,

FR 2408@2 %R%sz&%@tm@udp &l 964%‘7% Sé@lﬁﬂlssﬁi mﬂ’aﬁﬂﬁ’ﬁ L%GéBﬁSPD 160170, SR-
and azet I di nones such ezetimb I?Q atent Nos.

1205 621Ah ng 12R%L9A¢ KYF-1dy nd G922 nand ghasg H%P%P%%%?Cloéwl
6,140,354 38N 6852 58 ACAE)3 18 nhs, Il 63 %5, 5132h, 385 6;13@5 A¥516j367,B%2, 6,329,395, and

Gsufh B ek Sodh BBt BBl s o

07/196BAVEG 9224©0, SO FUDI2 SV G 9B/ 208020 WChe7/20523,: W O PR/23 iR Eh 80/107409,
WO oo@é@%ﬂe{ﬂf‘ﬁwi (ﬁ‘v@f@ 'bémzig?) @Agal%'v@'%b/%9§db°ﬁf@§1/09120 WO

ucol gonlsts suc
01/143T8 3V O DILIBE Blrte W @85 B0, BY Q10107409 HQPVRF3EP.8V O EORP T ¥ 01/23388,

WO 01?23%9 'W@b?/r\t/ladl(ﬁg@ffd 61?@*7@7 V@@@%bmewcﬁmosg@mbmmhss WO

V21867
02/225%,&;/99@/4@@ W A648 3B 905 z}op \ %/@;2539 gﬁgb?/o&%ﬂ WO
03/0140%3, WO 03/0223a9,dvOla o8 708, zdid&cdrmslea al. nI M@d&ﬂ&&ﬁ4ﬁ@288\m12 (2000);

0 150 G Rl T RO PO SRR R G3 RRR

mmhmnﬁcmﬁhmkmﬂmdumathﬂ)kmuhdasmﬁmwAm@mﬁt@ReﬂﬁggsﬂlnP&ﬂdNbs

552 e ke, 1o By ncnspl anymibhabesso ueiyanyBbogsis wo

96/ 235|'16E WR 9200301 FEB87 23508 WY WHEIES an«wy Q%/23938532) O@Bld antagomsts
such a%ﬂ%%?(ﬁev&@ 3 Hﬁthbk}‘?ﬁitref(én% nach)doQ@ RADhBkdXofid/ BhdBSdeSisclosed in

bitors such as n|a0|n i,oten
WO 004108 St GRSt Figh PSR HOSHALA R AR & WO 01/96302, WO
01/68689.0RHOAR/44 s &V QI 0F'51283 SR O 02/5\10838)381'@2@/6%00 (WB)021500355, WO
acid reabsorption inhibitors, such as BAR 1453,
SCA35, PHA384640, S8921, AZD{,y/06, and the like; (16)
PPAR6 agoni sts such as GW 501516, and GW 590735, and

the i ke, such as those disclosed in W97/28149, WO
01/ 79197, WO
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02/ 14291, WD 02/ 46154, WO 02/46176, WD 02/076957, WO
03/ 016291, WO 03/033493; (17) triglyceride synthesis
wonbismoosops; (18) mcrosomal triglyceride tranBpos2004/018348

(MITP) inhibitors, such as 25 inplitapide, LAB687, and
CP346086, and the like; (19) transcription nodul ators;
(20) squal ene epoxidase inhibitors; (21) |ow density

| i poprotein (LDL) receptor inducers; (22) platelet
aggregation inhibitors; (23) 5-LO or FLAP inhibitors;

03/023§t'idwb?d’s)/o3’2b91°'vﬁbb§/6ﬁ%wf (1@9 @Ns%t(&mﬂeéﬁ}ec &F%ubt e 3) agonists; (15)

lators suc hose _di scl OSG

CCK-Adgholerysiokinipg)gganis s suchapiFol 1550001 o @ng@/zw » A-71623
and SR U¥13L48d ihod¥Qi QY seBAAR 5740, 08/ @8HSSIF ((MarPuZafopBid ,fac\%);) such as

sl IR G 0, S OO B

149164\(PrizeD)3 (101 6RAF, dediVatiDSY, %Béﬁ&okwwmmd thAge disclosed in WO

94/091%43 W&@gglg%%%%g%@%? 3 éﬁgg}ﬁw %g?@éggecﬁta%gé}? Teceptor)

agonists yhxhtais ININ763, hesardlind MK-0617, §¥s139p&% CB<RBH 3P h L2429 and L-163,255, and
those dQé%&ﬁ%ﬂJ‘b lPQt@ﬁ)N@ l@ﬁsbﬁp 0. © tPRieht f%phezhioh INo@ rz@o@ﬂ)@waand

2000l 26O 6% G SIS0 AT AL AR FoseRi2 seorists, such
as BVTSUS IDRCAI7D 0% eK 245 ENUS2804; WA A1 303) R76)67, an3 YM\EA8; and those disclosed

N e e N T T s

02/441&@ Y0 2/5 LM, WO (2170436, me N @ @2/4@415611 (283 MicBt @mla@e@ortm 3 receptor)
agomstk n?hr l(i)‘;‘l’(gféﬁhé?{o"rﬁlﬁi ﬁgﬁﬂﬁ T QT dubih ?sz('lﬁ]@'86036 (Chiron); ME-10142, ME-

enam d et hi azi d

m de
10145, m«ﬁH@dﬁl Gwdﬁwr@zm@éhosp é@ﬁowm\m Béod 09%:67}-’10&@74679 Wo 01(7991752
WO 01&01@?19@%@%1/&188@%@@1&4@@ W0 dureres, rwden/mtm WO 01/91752, WO

oxesobf S o g NP LTERND DRgATP o R o ouos wo

02/11785)VAQ 0D/181 78, WXMOT 15999,V EER3851l, AEO O8I WENBM@o333havO

ozmm%%bi B\%ﬁ) §$/8§ {430 \QStq%/q%%f%?(? Qé/ﬁ(ﬁéhé’ 8 ro%&ﬁ%ﬁizl ?v%) 03/009850, WO

ateno
03/01350% apt Wm3/03dém @) ragnoawiae reiplake mhxbémédi:h | sibutratmine (Meridia

®/Red&c%%®)0§nlgl @ts th(g(?]cgoelnglthosé E@Eﬂbﬁhd%ldusclogat iARe |P9!ent N@d@ {742‘1 680,

I naol o

S
4506, andgB627 . n Do P Habiposo -G0S OaRGOE i Fra @1/81(&653 and WO
01/6238 &l (83)4Bofonaneaitakelifeiei$ s&ﬁ@hdﬁ&nﬁ[ﬁaﬁﬁhepﬂﬁl@wtme and those in U.S.

pac SR i N o P DA 85 B i

agonis®f @B) Thppimete (Telimahi@)i (26) plgfaipharpmmrdppund§r7a(@P PAhe]3);1R7) ACC2
(acetylI (9 CI dl lpoxgl‘%Se in)qﬁﬂl{ng:lrp (fBg B3 kl%Ea agﬁslngljﬁﬁ' rQ&Ptopll})éd%{)ﬁ'stQ |0k as

ADOGTVEATGGH (Eam@pom‘éhk@ﬂp (e 163 ArRELHH 57 90 BRArAT /b La]9568 BMS-196085,
BRL- 3@[‘3%& E':%P'lth% ﬁﬂ 2?4@ %Wt@ﬁﬁsnm@mﬁé tAeRGta ©17 YATH- 59(8A@E)sshm

Kyorp kP10 Qo o8 SRS pbise SAp e P Sln P s 515, Us
5,451 dsmaﬂaOWOQh/:lsrmewqwslzblmwawmrﬁsm Wmasvm{sm LAt W098/32753, WO

01/74@81”5}5@612 12897, [\%(ﬂ g@QHH? \ﬁﬁrdgﬁgéfﬁpwq 0 r\\gé 03/024948, WO

03/024868 andh &V O DXE3788 5)(2NHEEAE! (dinapiglyeqdl adalgenschme B) tndnbgors (30) DGAT?2

(d1acy]% J%gaﬁzf’cyﬂgn&%ﬁa}&i{ﬁﬁbﬁérts (§ %%%a@%ﬂy agg?igntﬁ&@ﬂﬁﬁﬁft&s such as Cerulenin

and C15; 33) PPE)(phOéMdIGBtellaM inbifttarorich esstheqpbnling Perodlie saprinast,
sildend3! Oa%ﬁléne %ﬁﬁiln&%s g&%%nn@enﬁ)hbﬁ% liﬂdkc@lomﬂZs)c a¥ 3804} thdteQleSeribed in WO

clo
0SS D IO eatar toisrnaia sgtist g As2e A repions), and

those diQIREd BI'WOa2113845) iaid BipSilded Pabshit Applitesar Naip 2ef2o61a01 @d), UCP-1
i rbesartan, |osartan, pratosartan, tasosartan,
teln1sartan valsartan and P- 3137, F16828K, and
RNH6270, and the like; (9) af 3 adrenergic bl ockers as
20 nipradilol, arotinolol and anposul alol, and the
like; (10) alpha 1 bl ockers, such as terazosin,
urapidil,
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prazosi n, bunazosin, trimazosin, doxazosin,

naftopidil, indoramn, VWH P 164, and XENO010, and the
woOIi2k@s70008021) al pha 2 agoni sts such as | of exi di RET/US2004/018348

ti ameni di ne, noxonidine, rilnmenidine and guanobenz,

and the |I|ike; (12) aldosterone inhibitors, and the

i ke; (13) angi opoietin-2-binding agents such as those

di sclosed in WO 03/030833; and 25 (d) anti-obesity

agents, such as (1) 5HT (serotonin) transporter

(uncou}#li'ﬂE;ppﬂtJnP[)sz 03 Y GBrivAgors, RAIHOX §Bjt£iﬁ‘o achd, HQQEQIQJ-GS%J 8-tetrahydro-5,5,8,8-

uram ne, fluvoxam ne, “ser

tetrameﬁwb%%bﬁéenabéd}reige@zﬂﬂtreﬁzwmcb@"fé%’@g nd feél)“mﬂéﬂg] i Thos< Gisclosed in

WO 99(02923? 835) Qpf)ebifegknd, EL&BI&D l@l&&}elesttdﬁal diHcIo@erdSm dslidbr-GeisLM. et al., Obesity
r al.s ine; .

e R TP B ok B3085 5 M, I PR E0T G Ay seri

dehydrepgoase typs 1) isbibhorasuch mBT\éib%SJB BY’BQW B-( Gpdanimatyhybythyl-5-(ethylthio)-

t a -
12 L8 PRI SNl B BB .-
adamantaykehd.6 NS, 1041 Igi2Ba qahy@rod12\g4 -g7ololg, 3l 1jpnpulene, and those compounds
dlsclosgﬁ liL 1#@ 8200092, W20 1/4000,5w 0 92/988, and WS 8H022b84; (38) SCD 1 (stearoyl—

084. and 6.509367: a W97/
VAL M o THE RO L
thiazo M98 ARG BroliNA S VIS DBE728\DAB 0 ZBBA)1, VED 023, 0BEF-2A/2B/2C, FE 999011,

T

WO 030120 FO6AR03/0I01 913 MO0 68000250V 0B EO 75507 W O3 /858R 5%Q $3/002553, WO
03/002%@ g@%&ﬁﬁ% W@o%o@i%%@%m\ﬁ@ QR 00T, WE03/024965, WO

332, 03/ 0
0310355, NGRS hons B SlsohD OB b ouhas T Skt
(orhstaﬁﬁ@hbz@@ TeifbnNOR 1339; REBSESS, 1{pdthtig adpoin, arfddid¥9lumbelliferyl

oo 8 R SR S NP G LR B AT 2 R

RHC 8bi857( fridsh@ailingoddd in Wan0 B@a4 sind Ul Bates Pﬁgoﬁhﬁ%l;@? &4p34813,
5,512 %_g,(f} @1%9? r?ﬁéﬁz)qgér 4({535"'21 ' ﬁ@%ﬁ@ lanélr 4 %J@ jpj30 RXi) fatty acid transporter

rriat e) obenprop
mhlbltor@;débmeqamomdam trap3popseroRibitons; (@Tglagmse (r@spaﬂ@eﬁ)lbltoaﬁa gnd (44)

phosplﬁ%%&ﬁs&iﬂerﬁ%ﬁblgdgg% Zqh&@&t&%ﬁ‘}cli&om%rﬁ@é&eﬁ%@5426€(I4dentls) and 1954
(Avent(spQ a@@

éwwsclweg g}tVQ’Q| 0%?1%%49};&13;5 ﬂ]g%%ﬁtg% \g@ @[@74\5% WO 01/62747,
and WO28003769; @5}%@@ YIE- GaPYa dpiohigts bm@ﬁtaamosnedlmose@nﬂpom/oz6591 (47)

L K
L

and theliiepod oatspopiisiie]osél indVOAB/01 1262y (48). tralbraiptivy fﬁgﬂonhneqhﬂ@tors such as

those c%%ﬂ)se n % 6@@9@%23 (4§)%l?§r (&%ﬁ&o”n%ﬁ@%iog%&ﬁ%@ Such as those

disclosshih WY 1BATP, U OB 3V BHATIR0, 1S 2009012041450 20O uppressants

such agﬁgs!@m W0HEPD7 4(3 1) i}?ﬁ&@éebtoaﬁfédﬁlht&tsadﬁbm@s s IR WRPOT030901, WO

| osed i 031,
03103393, RO 04 BRSNS SR E R H ROARDRE 1 VO

03/03 1489, epd Bk 1ikdICk4) RGlars agliisisSuchsl dlvsadisclos2@® 612\@’ © 03/029210, WO

ool RO SR o R St

like; (42 56 24BoniA0 DFH DB WADIHT6T16 BT 03/047582/204 B dike:\(ES) fat
51 7.6 and

resorp{iy PR oes Bt G B0 X P o S SR R AL g
modulyoysQisrpE 34 W O/ PILEgR 3ubtde likhd Japanese Pat ent

AN%HW PO k¥ Snistd Bf QSEEQQQ%atl@:ﬂQHH Pcdbpolfid 66409 prefeh) invention

nel ani n concen rati E‘%”i h% ﬁ( ég& e » carboxamide. 3-

mCl‘ld%cg%ﬁi‘%]t\W(é RhepybhPERgny 5@5@& pept rRigeridipel ]y ’
oxo-NaMuairinsd1slpysido[3, QQSpﬁiﬁPB-@B@,lroJrs dBen Bifdran-B(IBO43 Bipdridine]-1°-

LY- 357897, CP-671906, and d -264879A; and those

disclosed in U S. Patent No. % 001, 836; and WO
96/ 14307, WO 01/ 23387, V\D99? 1600, WO
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(9) NPY5 (neuropeptide Y Y5) antagonists, such as
w032)5306809 G 569180A, GW 594884A, GWM587081X, PCT/US2004/018348

GW 548118X; FR 235, 208; FR226928, 20 FR 240662,

FR252384; 1229W91, G -264879A, CGP71683A, LY-377897,

LY366377, PD-160170, SR- 120562A, SR-120819A, JCF-104,

and H409/22; and those conpounds disclosed in U S.

Patent Nos. 6, 140, 354, 6, 191, 160, 6, 258, 837,
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... Europea Pate
carboxaepdmreqso%%o-Naﬁcphew GMMQ%Y YIS Pe RS G gro Ko turan]-4-
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1 R T e e
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e
azaisobguzof AR E 3 HWD- 0 eloboand-4 wmboamdra ggis NAD 152@9 enx,lb‘*-mdazolyl]-
-oxoslg%[’ﬂgﬂaﬁgbenmg-ll 48 Me%epﬁlcﬁ%xaﬂﬁ@: Qr2h 944 SN (1\Phknyl-4-

009845 03/.022849, 3/ 0
B L0 AN O LN X ——
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phenyl% LP%%%QS&“O{? %benﬁo U %11 T?Pﬁnd%yj’cﬁ)ﬁ%{m%]gg?%r&ggﬁﬁlﬁé Qrﬁ?(sj,-?:-oxo-N-(Z-

phenylil{Po¥wiaghl eyl opod6-araisohenapfurandg$3H), 15-cgdoheg el -4 Seaplxamplg; and
pharmiBeRB2RApuR1c R 28 3ueARLAP 96/ 23513 VD 96/ 23514; 1O
23516; WD 96/23517; WO 96/ WO

Sys¢ific @f@W ifbitopriowy Rpoxbinatiomyithcqmnguadhet; é P%%lnventwn are

selecte@ Bohy: @as nal nef ene (Revex (r)), 3-nethoxynaltrexone,

nal oxone, and naltrexone; and those disclosed in 35 WD

00/ 21509; (13) orexi n ant agoni stB, such as

SB- 334867- ; and those disclosed|in WO 01/96302, WO

ﬁ 5$838, WO
F 03/037847: (14) %éﬂn ceptor subtye/B\)r CF,
agoni sts; (15) M~¢chol ecyst bki ni n-A) agon

b4

such as AR-R 15849, 3 181771, JW-180, A-71378,
A-71623 and SR146131, and those disclosed in US
5,739, 106; (16) CNTF (ciliary neurotrophic factors),
I:such as G-181771 (d axo-SmthKline); SR146131

arod Sy elabo); but abi ndi d D17 9 PD 5
NHh b31(17) CNTF derlv_at H?%D

Mthose ged ‘«p N/\KN
We,9 /43813 (18) GHS J
S Nag%ae receptor) agoni sts,kiu/c /,
as NN703, hexarelin, MK-0677, SM 130686, CP-424, 391, ’
L- 692, 429 and L-163, 255, and those disclosed in U S.
Patent No. 6358951, U.S. Patent Aq;pllcatlon Nos.

2002/ 049196 and 2002/022637; and WD 01/56592, and WO
888; HT2c (serotonin re agoni st s,

V2 DPCA37215, |K
615 = d YN 348; an [ 0 i
3N14, and WO 02/ 3 WKN\N
02/48124 V\DOZ/ 1d{56) I}51/ 66548 WO 02/4415b,'\/ Y,
02/ 51844, WD 02/ 40456, agd WD 02/ 40457; (20) Mc3r \<
(el anocortin 3 receptor) ists; (21) MA4r CF;.
(mel anocortin 4 receptor) agoni’sts, such as CH R86036 ’
(Chiron); Me-10142, Me- 10145, and HS-131 (Mel acure),

and those disclosed in WD 99/ 64002, WO 00/ 74679, WD
01/ 991752, =55 -



15 WD 01/0125192, WD 01/52880, WO 01/74844, WD
01/ 70708, WO 01/70337, WD 01/91752, WO 02/059095, WO
wO020@3500507, WO 02/ 059108, WO 02/ 059117, WO 02/ 862/182004D18348
02/ 12166, WO 02/11715, WO 02/12178, WD 02/15909, WD
02/ 38544, WD 02/068387, WD 02/068388, WO 02/067869,
WO 02/ 081430, WO 03/06604, WO 03/007949, WD 03/009847,
WO 03/009850, WO 03/013509, and WO 03/031410; (22)
nonoam ne reuptake inhibitors, such as sibutratm ne
(Meridia 20 (r)/Reductil(r)) and salts thereof, and
t hose conpounds di sclosed in U S. Patent Nos.
T # 806, 570, and 5, 436,272, and U.S. Patent
0. 2002/0006964 and WO 01/ 27068, and WO

orf
/¢ /~J§3T{jfmn ept fke iNHRbOt ors, such as
delxf enf | uram néy fl oxeNlnu\

n US. tent

NoE 6, 365, 633, 01/ 27080, “artd W& 0INI62 éﬁ
GLP-1 (gl ucagon- I|ke peptidell) agonists; L#é; \ﬂ>h_ 2CFb
Topi ramate (Topi max(r) 3(26f phyt ophar m compoun

(CP 644,673); (27) ACCZ 25 (acetyl - CoA carboxyl ase- 2)
inhibitors; (28) (33 (beta adrenergic receptor 3)
' , such as ADO677/ TAK677 ( Dad ippoR{ T%yeda),
WHoS@ 418790, BRL- 37344, p568NH

N- 984 (lesh

IStS
NG BRL- 381354 CGP12177/
$9119A, and thbg;/N\q>
6

427353, Tre adr ith \Egggc£%%%$
SR

Kyorin), LY-377
di sclosed in US Patent Nos. 5, 705, 515 US 5,451

and W94/ 18161, W95/ 29159, W97/ 46556, W98/ 04526 and
W98/ 32753, WD 30 01/74782, WD 02/32897, WD 03/014113,
WO 03/ 016276, ME [ O1RBR7.0 WO 03/ 024948, WO

03/ 024953; and 7881 (29) DGAT1

3 : ‘é“ithﬂnbltors (30)
DGAT2 (di acyl glécer ol acyltransfera DFanhi bitors;
(31): FAS (fatty facid synthase?\vn tors, .such as
Cerul enin -and_C75; (32) PDE (phosphodlesterase)

i nhi bitors, as mnqgnbylllne pent oxi fylline,

zaprinast, s afil], anfinone, nilrinone,

ci | ost am de7 Rot1 pra and™> i ) Il as
those described in WO 35 03/039432)—WQ F899;
(33) thyroid hornone (3 agoni y ~%uch ¥ B-2611

(Kar oBi oBMBE, and those disclosed in WO 02/ 15845; and
Japanese Pat ent” Appl i cBiH,o® No. JP 2000256190; (34)
UCP-1 -53 WO J 000899 Pq / US2004/ 018348

(uncoupl i ngF ; ' y
phytani c acid, 4-[(E)- 2- (5 6 7,
t etranet hyl - 2- napt hal enyl ) - 1- p :
(TTNPB), Fand_tetinoic acid; and those disclosed in WO
99/00123; : .cyINb&tﬁbgens such as ol eoyl -estrone,
[ Maf - G alsa, et.al., Obesity

Resear chF"9: %€ ) 36

antagonists; (37) 11(3 HSDx1 (41-4 ' Ckser oi d
5 dehydrogenase type 1) inh tors, as BVT 3498,
BVT 2733, .danantﬁl) 4- et hyl -5- (et hyl t hi o) -
4H1,2,4-tri § B, F

3- (1- adamant 5 hoxyp 4- et hyl - 4H
-1,2,4-trikzol nthhyl é, , 11,

12, 3a- decahydro 1,2,4-triazal of 374 ul’'ene, and

t hose conpounds disclosed in 01/ 90097, ;
01/90090, WD 01/90092 and WO 02/072084; (38) SCD-1
(stearoyl - CoA desaturase-1) inhibitors; (39)

di peptidyl peptidase IV (DP-1V) inhibitors, such as

i sol euci ne 10 thiazolidide, valine pyrrolidide,

NVP- DPP728, LAF237, P93/01, _JSL 225, TMC 2A/ 2B/ 2C, FE
999011, P9310/K364, VIP 0177, SDZ 274-444; and the
compounds di scl osed in WD 02/ 083128, WO 02/ 062764,
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03/ 002530, WO 03/002531, WD 03/002553, WO 03/002593,
w030 04498, WO 03/ 004496, WO 03/ 017936, WO 0BCD2402/018348

WD 03/ 024965, WO 03/033524, WO 03/037327and EP 1 258

476; (40) |ipase inhibitors, such as

tetrahydrolipstatin 15 (orlistat/ Xenical (r)), Triton

WR1339, RHC80267, lipstatin, teasaponin, and

di et hyl unbel i feryl phosphate, FL-386, WAY-121898,

Bay- N-31£6, yalilactone, esteracin, ebelactone A
ebel act one and MHEC 80267, and those disclosed in
WO 01/ 77094 .. Patent_ Nos, 4,598, 089,

4,452, 817 % 55, , N 5, 60 ,

4. 405, 644, 4,189, 438, and @g,zyz‘\i R€Fsacid
transporter inhibitors; ( icar bo 5 ;
transporter inhibitors; (43) gl e trg ter

i nhibitors; and (44) 20 phospha »

jls) and 1954 (Aventis), and the cohbou dé N

Sel o \Nafogg,smg WD 01/ 32638, \Ao01/6i@%
F 01/62747 ancraﬁ/t CEYCFE46) peptide YY and

agoni sts such e disclosed in WD 03/ 02659 1; CFbCFb;
(47) lipid netabollsnrnudulatbrs such as naslinic
acid, erythrodiol, ursolic acid uvaol, betulinic acid,
gbet I|n, and the |ike and conpounds dlsclosed in WO
» 267; NE&SI)transcrrptlon fa modyHat ©r s such

p% o(45) anorectic bICy\
e t

F nndulé?* as tNose= ‘N
di scl osed i n vrogr7/1 Nwo 00/ 15 26 vroooud\{/h ug N
20030092041; (50) te suppressants such as o§§/

in WO 03/40107; (51) Sﬁaé efept or nodul ators, such asCH,.
those in WO 03/030901 3P935061, WO 03/039547

and the like; (52) 5HTIa nDduIators such as those

di scl osed in WO 03/031439, and the like; (53) nd uR5
modul at ors such as those disclosed in WO 03/029210, WO

G3/053922 MD 03/059904 and the |ike;
n WRI93/§37871, WO
and the I N (55) f 7

3 esonpti o

i nhibitors such 4s tHps n WO e~ =N
Irkg, (56) |nter%\uﬁiﬁ7g (1L-6) and nDduIatorNhﬁ\j//
thereof, as in WO 03/ 05@3CHand Fhe like. Spe -
NPY5 antagonlsts of use in conbination with a conpound ’
of the present invention 35 include:
3- 0x0- N- (5- phenyl - 2- pyr azi nylg) - spi ro[lsobenzofuran 1(3
FD 4' - pi peridine]-1"-carboxamde

$ 7 trlfluq.onethylpyrldo[

2005 ( PCTUS2 4/0#@348 carboxanrde prr
[ 5-(3- f TUor 0phen Pf\z/by i mi di nyl]-3-oxospiro §\b(
nzof uran-1(3H), 4' - pi peN.dine] -1' - car boxam de,
trans- 3' - oxo- N- ( 5- phenyl - 2- pyrlnrdlnyl)splro[cyclohexa 3?
ne-1,1" (3" H)-isobenzofuran]-4- carboxam de,

trans-3' -oxo-N-[1-(3-quinolyl)-4-imdazol yl]spiro[cycl
ohexane-1,1' (3" H)-i sobenzofuran]- 4-carboxam de,

t rans- 3- oxo- N- (5- phenyl - 2- pyrazi nyl ) spi r o[ 4- azai so- ben
zofuran- 1(3H), 1" -cycl ohexane] 5 4'-carboxam de,

trans- N-[ 5- (3-fl uorophenyl)-2-pyrimdinyl]-3-o0xospiro
5-azai sobenzofuran-1(3H), 1" -

cycl ohexane] - 4' - car boxam de,

trans- N-[ 5- (2-fl uorophenyl)-2-pyrimdinyl]-3-o0xospiro|

5- azai sobenzofuran-1(3H), _

1' - cycl ohexane] - 4'-carboxan1de trans- N[

1- (3, 5-difluorophenyl)-4-imdazol yl]-

3- oxospi ro[ 7- azai sobenzofuran-1(3H), 1' - cycl ohexane] - 4

- car boxam de, trans-3-o0x0-N-(1-phenyl -



pyrazol yl ) spi ro[ 4- azai sobenzof uran-1(3H), 1' - cycl ohexan
e]-4' -carboxam de, trans-N-[1-(2-fluorophenyl) 10
wO-2pysreaesob y| | - 3- oxospi r o[ 6- azai sobenzof ur an- 1( BEr/Uk200a918348
cl ohexane] - 4' - car boxam de, trans-3-o0xo-N-(1-
phenyl - 3- pyrazol yl ) spi r o[ 6- azai sobenzofuran-1(3H), 1" -c
ycl ohexane] - 4' - car boxam de, trans-3-o0xo-N-(2-
phenyl -1, 2, 3-triazol -4-yl) spi ro[ 6-azai sobenzof uran-1(3
H), 1' - cycl ohexane] - 4' - car boxam de, and
pharmaceutical ly acceptabl e gsalts and esters thereof.
e i ¢ DHL VOI nhi bitors of S coiiina®i on with a
Ind of thg present invent ar e 5 sgl ected
N \ | p7-OH N SN
, CF3 Naa F F 1 J20N
CH3. CF3 - 005/ 000809 PCT/ US2004/
NH2Z ON,-NNH2 0 F Vo~ \ N-N CH2CH3 CF3. F ~
CI—% ~F~NJ NH2 ONON F
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F/ 1 NH2 OF F NONF -56 W 2005/000809

wWOCHIsWBe004/ 018348 : xi uN,,-~N OCF3 N NH2 0 NHRPCOUS2064/018348
FN~NFN-~N CF2CF3 CH2CH3 . NH 20 NHO N : 20NN N
N\ N ~NF NCHCH3. CH3; F NH2 OZ11-1 1 N/ | NH2

O N.NF NNNN CH2ZCH3. F N~

“Obesity” is a condition in which there is an excess of body fat. The operational definition of
obesity is based on the Body Mass Index (BMI), calculated as body weight per height in meters squared
(kg/m2). “Obesity” refers to a condition whereby an otherwise healthy subject has a Body Mass Index
(BMI) greater than or equal to 30 kg/m2, or a condition whereby a subject with at least one co-morbidity
has a BMI greater than or equal to 27 kg/m2. An “obese subject” is an otherwise healthy subject with a
Body Mass Index (BMI) greater than or equal to 30 kg/mZ2 or a subject with at least one co-morbidity
with a BMI greater than or equal to 27 kg/m2. A “subject at risk for obesity” is an otherwise healthy
subject with a BMI of 25 kg/m? to less than 30 kg/m2 or a subject with at least one co-morbidity with a
BMI of 25 kg/m2 to less than 27 kg/m?2.

The increased risks associated with obesity occur at a lower Body Mass Index (BMI) in Asians.
In Asian countries, including Japan, “obesity” refers to a condition whereby a subject with at least one
obesity-induced or obesity-related co-morbidity that requires weight reduction or that would be improved
by weight reduction, has a BMI greater than or equal to 25 kg/m2. In Asian countries, including Japan,
an “obese subject” refers to a subject with at least one obesity-induced or obesity-related co-morbidity
that requires weight reduction or that would be improved by weight reduction, with a BMI greater than or
equal to 25 kg/m2. In Asian countries, a “subject at risk of obesity” is a subject with a BMI of greater
than 23 kg/m? to less than 25 kg/m2.

As used herein, the term “obesity” is meant to encompass all of the above definitions of obesity.

Obesity-induced or obesity-related co-morbidities include, but are not limited to, diabetes, non-
insulin dependent diabetes mellitus - type 2, impaired glucose tolerance, impaired fasting glucose, insulin
resistance syndrome, dyslipidemia, hypertension, hyperuricacidemia, gout, coronary artery disease,
myocardial infarction, angina pectoris, sleep apnea syndrome, Pickwickian syndrome, fatty liver;
cerebral infarction, cerebral thrombosis, transient ischemic attack, orthopedic disorders, arthritis
deformans, lumbodynia, emmeniopathy, and infertility. In particular, co-morbidities include:
hypertension, hyperlipidemia, dyslipidemia, glucose intolerance, cardiovascular disease, sleep apnea,
diabetes mellitus, and other obesity-related conditions.

“Treatment” (of obesity and obesity-related disorders) refers to the administration of the
compounds of the present invention to reduce or maintain the body weight of an obese subject. One
outcome of treatment may be reducing the body weight of an obese subject relative to that subject’s body
weight immediately before the administration of the compounds of the present invention. Another
outcome of treatment may be preventing body weight regain of body weight previously lost as a result of
diet, exercise, or pharmacotherapy. Another outcome of treatment may be decreasing the occurrence of
and/or the severity of obesity-related diseases. The treatment may suitably result in a reduction in food
or calorie intake by the subject, including a reduction in total food intake, or a reduction of intake of
specific components of the diet such as carbohydrates or fats; and/or the inhibition of nutrient absorption;

and/or the inhibition of the reduction of metabolic rate; and in weight reduction in patients in need
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thereof. The treatment may also result in an alteration of metabolic rate, such as an increase in metabolic
rate, rather than or in addition to an inhibition of the reduction of metabolic rate; and/or in minimization
of the metabolic resistance that normally results from weight loss.

“Prevention” (of obesity and obesity-related disorders) refers to the administration of the
compounds of the present invention to reduce or maintain the body weight of a subject at risk of obesity.
One outcome of prevention may be reducing the body weight of a subject at risk of obesity relative to
that subject’s body weight immediately before the administration of the compounds of the present
invention. Another outcome of prevention may be preventing body weight regain of body weight
previously lost as a result of diet, exercise, or pharmacotherapy. Another outcome of prevention may be
preventing obesity from occurring if the treatment is administered prior to the onset of obesity in a
subject at risk of obesity. Another outcome of prevention may be decreasing the occurrence and/or
severity of obesity-related disorders if the treatment is administered prior to the onset of obesity in a
subject at risk of obesity. Moreover, if treatment is commenced in already obese subjects, such treatment
may prevent the occurrence, progression or severity of obesity-related disorders, such as, but not limited
to, arteriosclerosis, Type II diabetes, polycystic ovarian disease, cardiovascular diseases, osteoarthritis,
dermatological disorders, hypertension, insulin resistance, hypercholesterolemia, hypertriglyceridemia,
and cholelithiasis.

The obesity-related disorders herein are associated with, caused by, or result from obesity.
Examples of obesity-related disorders include overeating and bulimia, hypertension, diabetes, elevated
plasma insulin concentrations and insulin resistance, dyslipidemias, hyperlipidemia, endometrial, breast,
prostate and colon cancer, osteoarthritis, obstructive sleep apnea, cholelithiasis, gallstones, heart disease,
abnormal heart rhythms and arrythmias, myocardial infarction, congestive heart failure, coronary heart
disease, sudden death, stroke, polycystic ovarian disease, craniopharyngioma, the Prader-Willi
Syndrome, Frohlich’s syndrome, GH-deficient subjects, normal variant short stature, Turner’s syndrome,
and other pathological conditions showing reduced metabolic activity or a decrease in resting energy
expenditure as a percentage of total fat-free mass, e.g, children with acute lymphoblastic leukemia.
Further examples of obesity-related disorders are metabolic syndrome, also known as syndrome X,
insulin resistance syndrome, sexual and reproductive dysfunction, such as infertility, hypogonadism in
males and hirsutism in females, gastrointestinal motility disorders, such as obesity-related gastro-
esophageal reflux, respiratory disorders, such as obesity-hypoventilation syndrome (Pickwickian
syndrome), cardiovascular disorders, inflammation, such as systemic inflammation of the vasculature,
arteriosclerosis, hypercholesterolemia, hyperuricaemia, lower back pain, gallbladder disease, gout, and
kidney cancer. The compounds of the present invention are also useful for reducing the risk of secondary

outcomes of obesity, such as reducing the risk of left ventricular hypertrophy.
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salts thereof. -58 WO 2005/000809 PCT/ US2004/018348
wOChEsI008Y i s a condition in which there i s anPexass®4/018348

of body fat. The operational definition of obesity is
based on the Body Mass Index (BM), calculated as body
wei ght per height in neters squared (kg/nR).

"Obesity" refers to a condition whereby an ot herw se

heal thy subject has a Body Mass Index (BM) greater

tﬁﬁ%oﬁ?oﬁﬂk‘ 8t foirﬁll@parg SIE e fu® For dre E)fe%htl‘ﬁ@ %B&%rﬂ obesity-related

d1sorde§'gsr1k§J ggtg pnd( c}ﬂgﬁ Ao*rsu%llq aﬁ}ter{%g %?C o m) ' bu emgm%gglén% Séle}t as cats and

dogs. 1S an otherw se heal thy subJ ect Wi t h a Body Mass

Is'ﬂ'%ﬁx %Mb%tﬁg a'i;sat e:déhset el?rg Enec?%dgse ﬁ%ﬁ Eﬂs’élln% epené%/ thgz ab%%mnelhtus
(IDDMy ulerahmwntah aype & diabejesa hnd ronzdisukigtegendent d@bmqsenetlhtai (NIDOR, also
known éﬁy&%@éﬁeﬁ% H%rp@'ﬂdgﬂé?&r o 1§§h§ g@]{?‘h?éﬁt dﬁH&éseﬁtt%eVl‘em ftan

ess or a s ect
absolutgideficigpey P’é@é‘thnotﬁ@ h@rawmwblid@l Tegylates ghm%@e uighigatiesr. Dipe Ugliapptes, or

1nsu11n11ﬁlieb§§1&t1ttd|ih%€teg kgéﬂ'li%sulﬂifheﬂ_ehﬁeﬂttrd%%ﬁghfdsﬁ Kfien occurs in the face
SOCI a 0] cur at a
of nory: cpémnswfﬂv?teﬂ’? v PRI o HRE S Ebrier e e B phgsues o

respond madipnateqtle?.mshyn Viedt ef the Tgpeall diahetict hienlsulobesebYheecompounds of

the prese%lp nv%ntlon aeWe uts aftal tloFt%Sa{m%l ogh %Fg(p A {1%;,%4‘1&' H%ﬁe%so The ﬁ(fmpounds are

CO- nor quires wel
especially dffectivofororatigdypaBdiatcbe Theeoyethds piihepssht iMvention are lso

useful fof ;H:’:ﬁfn% QRd/ofRSvetiBNestdi At Bibeld AR 11RGs. €qual to 2 5

Asi an countries, including Japan, " ?
s Bﬁﬂébfi aPPFeéfa&déhaF fpr éheéﬁfb‘jn@@t Or\ Yt ftvﬁméﬁn of E‘é%r?m% ﬁéompound of the present
inventiobesy byused dL@aphnctron()’béSIthey antehigrane ggentvondi giergptabBnes or 5-HT']1

t hat ui res wei e tion or th woul d be
agoms’ierﬁPe&lfilg SERAHRTY Efﬂ ? HIPGR Prhnzﬁ ?ﬁn greater than
okt wilkbrugiprecinted Shak gir 2. trehtmeAsofalepressiomtar pegsty.a cogpynd et the present
f ater
menifh gV BEBD RUGRAL .8 et MLl B g
t ﬁletabbrciwse@ bfe@tltcgﬁpre'ﬁsgntmégm ln@lgdfemmbrsneapupt%@ inhftors, selective

serotorﬁpféﬁﬁtaﬁ@lﬁlhllﬂit&fs mgfm&ﬁﬁﬂ&%x1da@ﬁ§blt&s GNEQQE? ev@fsible inhibitors of
ob esit -rel ated co- norbidities i ncl ud

monoapying qxisfase (RIM@s)a praptayn ampradﬁﬁla}lmwt?ﬁd@ﬂ@m%ﬁ%kﬁ corticotropin
releasifid ﬂbl@f @RFyRhthdnitss, e-atipstectptor AadonB e, GHuttkOsie 1 receptor antagonists and
‘ z{l grance, | npai red fasting glucose, insulin
atypica] aWG-ePIGTEARSS y ndr ome, dysl i pi deni a, hypert ensi on,
h$wablemocaoiepteine aqupgbumhlbaons onehrdy teatidry myund rtrsverels:e and secondary amine
. O | ' ]
tncycl% agle %l(zgh;ﬁ%( e{g amiAd gicgalog %?cilf&'é zﬁ?ﬂ;r@) }%ﬁ@ cﬂﬁﬁﬁ@nﬂne doxepin,

syn cereb
mnprammeané frimiprandngs @@rpaprntam*mﬁbsapgeptatbmﬁ%ﬁ téfﬁtwﬂ Seinblf eéamples of

seconc@fyt ke rieydIROREHIS aﬁﬁbﬁaﬁﬁﬁ EdeSipradiind) flaplofilinel fdrBIPNAAS and protriptyline,

and Phﬁ%’?af:?‘g‘ﬁ?g’?a“?mo tg‘?rF‘%/esalngc: ngr t IZLSI wpelr tnensi on,
hyﬁieiblel sBledBm sé@ptodygbuipgikel ﬁﬂii’tﬁtprsghdlms Budxatie), BowraRine, paroxetine,
mnpra]r%rfe an? ser,ra k'lnear t% aern%cg %hca%l?l %gc%Bﬁa l[))lt@ 3ts éc%e% ??Iegﬁz
$u1@dvtermmoﬁm(ne oxidive @imwtomdclme sotagbaxedidipberetiinsofrabelcgpromine and
selegllfn%]c zﬁ{dﬁ)hﬁr&atéﬁ%c %%&gﬁh@ gﬁlisqﬁhr&ff the conpounds of the

t i nventi uce or maintain the body
mémgqbte reyersiple Ghibitars$f gﬁoa@a@mnmedaswﬁ@woslpb%mlé%@ﬂ% nt

pharmaewu&ﬁya&dpkﬁlbl@gawsh@réapdy wei ght of an obese subj ect

lative to . that s ct's b
gmtable serotonin an noragre{uﬁlne reuptake thlbnors of use in the present invention include:

venlafaxine, and pharmaceutically acceptable salts thereof.
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30 weight imedi ately before the adm nistration of the

conpounds of the present invention. Another outcone
wohodsreetopent nmay be preventing body wei ght regarnsedo4/018348

body wei ght previously lost as a result of diet,

exerci se, or pharmacot herapy. Anot her outcone of

treatnment may be decreasing the occurrence of and/or

the severity of obesity-related diseases. The

treatment may suitably result in a reduction in food

itk @RF%nﬂaE&rﬂfselpaﬂdet tﬁ@se %&Q&(ﬁﬁﬁs dés&%eg ﬁi ﬁg:rrﬁtlonal Patent

reduction I n tot

SpeciiyaipnRies YOS/ 13610 THQ 04 CobONO L6 FHE O 470 Sp WO 13671. St
further GR{BRIAMAT ENIES) &Ee;ft(ﬂtaﬁtagcﬂﬁk@s/ 194y Hefvadrz[UDy Qhﬂlb}@ﬂ w@t’fh the CBl receptor

nt absorptio /or the in
modulaf gt 0 BB R N TPty ansopmtsly A dpeh e plpergpyion are fully
described) fpakampie dn iUS. Peed Nds 95, WD,320052320028(9242,930, 5,373,003, 5,387,595,

5,459,2?@?3%4#4?;’9?%,”5’51%%;3%?% 6341888, %;dpe r{‘ﬁab&{t BRbRRL ﬁﬁiVEﬁb $6b 300, 0 394 989,

eration rate, such as an
0 428 43hd} 428 S66. (A3 BHH136 334,108 132. 4488 |53? 0498 §69.i01499 313, 0 512 901, 0

512 90@%1121 Q%“ 0t5<14t9'74 'orﬁlh |§175 0G4 86, k@5 &0 Ut 7 98, 0520 555, 0 522 808, 0 528
bolic rate:

195,0 353001 6 Fe0 e e s s e T 3 4 Assb D g0p i, 0 399 3.

0 610 79895634 4B AVEIH620 0 696 aR9, @Eeg 58y, 0a39d oM &ID B74,@l7at 606, 0 708 101, 0

709 37%, Oﬁ@ggﬁéso)%lﬁ%%ﬁ éﬁgﬁz 2g§ ?fn?gv ) I dﬁ)m%ts'g? & Ir}tg]rrgatlonal Patent
Publicatini Noai VO ORMS 5256 §0/0TI264H1/098443 9 511 BFASC /@688, 92406879, 92/12151,
92/155@f@§/1‘7¥49 ff@(ﬁsﬁ?lﬁz@% 9%/2?679@'72‘25@@ 9@%3&?95/@(%@'932{)1159,

t’ at
03101165 ROT LD, VHOTHAI6088) 309 S iy OB OG0T Fali DB (18023,
93/1908£ 1000 €1345N63/a01%1 NI3313580, DSN44E5, J4ME0460,MAMINGHS 940246024/02595,

ounsals ST, NERA S IS TR R AR bk

94/101p8,@¢i10UR), 94/l 1358, Sig13639, 04/UBE63094/ D767, 9486003 P4E9320594/19323,

94/205%@%%sz?%%‘ﬂéb%@?@]ﬁg/o%%c@ﬂ&o% 9%%%8%55/?&4%/63}%86,

otcu
95/079D8, 9a/RP4%, 83/&1888, ¥ 14017, 06/ 18Hd, B9 &5/165@3 PIN8T2A4, /18129,

95/193&&4@5)%575%5/518515 9392295’?@5&3798%&98 93#58@9&@5/@6674 95/30687,

rence

95133736 P6IP L 8@/0@»‘{%5961@52% S D i ol R e Herisies.
96/20108, 98ATHAY, 56/293d, 9519317, 0E/201D8, 98I Ofe/NDEE DE/F2388, F/37489,

o SR Bt B RV VAR e
97/21703397;49@@ A8/24438-0B(4 1 BERAI4219B (G445 8/ 06848 and @U@ 634elyadfin British
Patent ?Eﬁ%bﬁ ' 2beds 1 SoELR ¢ 6°9u.1°7p1 9 %Btz i‘ﬂt77h'2"§9tzqg4 2293 168, 2

erlosc er05|s et'es, polycystic
%Blﬁammﬂﬂéﬁzéﬁ%ease cardlovascular di seases,

O%e@ﬁi@ b iokihinSy recéii)ﬁ{r ARLINAE & ﬁLe iel 'tl%}frgs%ﬁﬁmventmn include: (&)-

rtenS|on insulin resista
<2R3Rr¥§g%>r%ﬁ£% -SloBrBPBI- ﬁﬂﬂwﬁ@?tbwﬁpwmn%w #;phengilpjperidin-3-amine; 2-
R)-(1- R3S bif(HrifAdtdnethhNeheabahdxy)-3-63)at dthosbphaly e S-(hexei H, AF-1.2,4-

triazol%ggyﬁég% %me@£g§ 8@1&25‘_{]'5{3%;% bo; rcgﬁla%ggg RT3 RO67319; R1124;

R1204t _S\SRMG@WOS@RWD@]@ -2838; dnd [TR2M633,0r hypanlamscaﬂm acceptable salt thereof.
dglapa%feeafyplc% &Yla&egx%ssagtg iR dlﬁé %Bfogi%ﬁl lﬁtﬂiuﬁlhﬁla(fz?zgﬁ n@t daQGCT’Oél’e and

In resi emas, hyperlipi
Vﬂmm@m@@m%@mh@%mmbﬂﬁheﬁQﬁﬁm%%iamgﬁahd col on cancer,

OSﬁl&t@erld@ﬁds tof snti- zﬁlliﬁstyf dgeits neludd %ﬁocﬁzpﬁpﬁﬁes and 5—HT1 A agonists or

antagowgtgr esp?chalj;lty%ﬁfgf% gargerﬂ? tﬁ?rﬁ%ﬁ Ialécp go?‘{rlrci/o(t)rggm & %in%r rf}%?o@ g@@:{magonists.

congestive heart failure, coronary heart disease,

sudden deat h, stroke, polycystic ovarian di sease,
cranlopharynglona the Pradegs; WIli  Syndrone,

Frohlich's syndrone, GHdeficient subjects, nornal

variant short stature, Turner's syndronme, 25 and ot her

pat hol ogi cal conditions showi ng reduced netabolic

act|V|ty or a decrease in restlng energy expenditure

o o o o o M | r . r
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Furt her exanples of obesity-related disorders are

nmet abol i ¢ syndrone, al so known as syndrone X, insulin
woesisgiesoge syndrone, sexual and reproductive PCT/US2004/018348

dysfunction, such as infertility, hypogonadismin

mal es and hirsutismin femal es, gastrointestina

notility disorders, such as obesity-related gastro 30

esophageal reflux, respiratory disorders, such as

obesi ty-hypoventilati on syndronme (Pickw ckian

ssm«dm BEzodiGRPREOMATE aBFaz6lbS sl B5zepbXifd, @rasmtepﬁm chlorazepate,
as system c inflammtion of t vascu
iy il EguR) G ORE: TP PRGaP oI g Tacebical Eteptabl salis

thereofnyper uri caem a, | ower back pain, gall bl adder disease,
OQUthble 354 | A(feg&ﬁ’éﬂ‘ a%@tﬁ&? 5r anfEE@m&Qﬁ‘i@ﬁH@ S pAficulid ech@5 ?ﬁﬁ[&treceptor
invention are al so useful for redu0|ng % he ri sk
partial egroistsdhmspirone flesioors, gepiroisasd ipjapivue hnthsharre@a@tm@y @m@table salts
thereoff | Sk of left ventricular hypertrophy. -60 WO
2005/000809 PCT/ US2004/ 018348 The conpounds of fornul
| Swiple gpriieptippirrgleasing fagtprd GRF heptegonisis dirbie ithage %@gwsydlscussed
herein.and obesity- related dlsorders in cats and dogs. As

SAtheabtEing B B "SBce obiE raRe? BERAR s Bheiggee or dbuse

with oﬂmﬂﬁuﬂ’physm]ogludelspdmdtﬂne | Tisetsubstandeyrastatudd vdihahast disorders are: alcohol,

amphetﬁg‘nill’#e% %1 ﬁﬁﬂ?h&l@é{lﬁ%ﬂﬂé@guﬁﬁ J*%Egg\gtdfefgﬁﬁe Fﬁﬁﬁblls c%l(m I in?élaqls inhalants,
marijuggovgptiae opipids. phengjichdiae @s phengyehiding-lige egyenonrds), gpdative-hypnotics or
benzodhzﬁ%és Nand %Hﬁf](iﬁ ﬂﬁhﬁ'wﬁpﬁbﬁ&ced a‘ildtcbﬁbihﬁﬁdﬁls bf Af of @k above.

sol ute ericle I NS ornone
?@@aﬁtﬁvl& ﬂ@ﬁ%}“&bg %{ﬁ"ﬁ R %&r ﬁfi ff drgfe %@%ﬂggfﬂl diorders such as
alcohol wishdkrdwl with ep@fihiein percipalabdistsrbahces .alcohol withdrawal delirium; amphetamme
w1thdrawar1] CRQasl uegvglgdra a? nmceo%l? gv{tﬁacp awa? or?ml(]ll \év\lltgllgttJ Z%all soetigtievg 301’90 1cor
anx1olyt1qszu1!hdnawah&i1ttaqzxpm&lmt neoceptealtdrﬁembzevs@ﬂ, sedfivet ypnptivadyiahkivlytic
withdr&btlal héh% St ﬁn& Qltﬂzﬂa&zﬁ §§‘H{ﬂgrg@(ﬂﬁrt9 Qﬂh&%ﬁétéﬁcéso 1 QB! agprecmted that

tics are al so obese.
fefefené%%@a%t Qfﬁllcoflﬁ%wﬁh‘%‘éﬁ fincjudgethe frentment é’f EpaRpLamps fﬁ%ﬂelated with
Snmkﬂ%k&@hkﬁg both Type | and Type |1 di abetes. The
ds ar ffectlve for treatjng Type )

| ‘St éB agca ‘ig%ﬁf‘ﬁ% u‘ﬁ‘é eSrosAnEeBRced Apxipty \‘}léﬂ‘%%%% onset during

withdraw, s&bMCe-Hﬂeéddl mdod disbrdeawittnehsaititiog wighdrwedlf dndgubstance-induced
i.onal t IIitus. It will be appreciated

sleep d?s‘égd:e%nhoas tfijut"%g‘%thtgéra or prevention of mgraine, a

clppuignldr, obmpdvadpelestragivral foBmilnlae tjedn foradikmin gveping ponsumption of

tobaccS 24 a&'@&ste.fu@ﬁl tmahgg ﬁ’&&ﬁl‘é d@;ﬁ:ﬁﬁeng& Qfd%uﬂ)ﬁné‘gﬁﬁﬂr%alS*Fﬁ@co%ﬁ)ounds of
er got am nes or agoni st s, especi al

formulg barﬁfl?qem SERSUTAGEF aftlrl?%‘{“%ﬁ“Chzaé ke smoms @rtotfﬂ. % Rettipipbgifpence from

smokldgt Fudthdr, vaiehdaal %ﬁﬁlﬁérﬁﬁar& féél;tenefdQlﬁld tHeevdighe pAineiat ge@brally accompanies
ession o r anxi

qulttlng ﬁ@% 5P I(:%rﬂswo?) 5T (ﬁlégd ?rﬁw%ed(llﬁ glgqr WO]%HE]; ?gs)%ﬁalg rrt]ﬁe compound of form I

may bearstd indepb@sii@nyitlos niastive-agomist et y/paaipe nicstineSigbtisthérer monoamine oxidase

1nh1b1t81I (i\l/ﬁf(ﬁz of no%]e& 'act%%éﬁd?&? %r&%?t?ﬂtg?lé eH’ #rgg fudmg CGSﬁ?j[lon of tobacco

repi rrne reup
consumléxoo:t f@hmmpbu@t aderiressanbsuch nsbt(pmrs ﬁoxemn@armrtmtyhne or an

anx1olﬁf&'sg<§15£ bl E:QUichidiMND s), reversible inhibitors of
nonoam ne oxi dase (RI MAs), serotonin and noradrenaline

r & o Bapprasiiadithas p someipgion pf 2 expventioptliapppsichofie g aithg CB1
receptdragdd@latot S prodiile af Oftiafided effect a0he BOL@ER PF Bkmnia. Such a combination

nt agonj st s r oki Fece t or ant agoni.sts an .
would YRR  plov bt 2l el of &RFFtodfeal SR PR PRRRY coabline
prescripgenpinadoé‘as meeddyl basis’s Funthénndee, Sreh ticampinaimnmeaytenatdy < lowesdose of the
and secondary amine 25 tricyclics. Suitable exanples
of tertiary amne tricyclicsggnclude: amtriptyline,
cl om pram ne, doxepi n,
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i mpramne and trim pram ne, and pharmaceutically
acceptabl e salts thereof. Suitable exanpl es of

weecswvdesoy ami ne tricyclics include: anoxapi nePCT/US2004/018348
desi pram ne, maprotiline, nortriptyline and
protriptyline, and pharmaceutically acceptable salts
thereof. Suitable selective serotonin reuptake
i nhi bitors include: fluoxetine, fluvoxam ne,
paroxetine, 30 impramne and sertraline, and

antlspymﬁé RRGEYHE & lthh@ﬁ:th% %ﬁ*ﬁhﬁn@ﬁl‘a Eﬁicﬁ&%ﬁ ﬂﬁfantq%géﬁoﬁ@ h&nt, thereby

nmonoam ne oxi ase i nhi bitors | ncludé: qsocar

mini iR EH a1 MR VBT A aiaE s Cphation is that, due to
the actiB S tHACE Utcc§d ﬂod@ﬁ&ﬁﬁdﬁ&keﬁsl&eﬁéﬁe‘étsbbﬁécﬁw the Sitipks@iabic agent such as

versjbl.e inhibitors ase nclude
acute d}‘Fﬁ%’FaébAé' ﬁ]f‘ﬁeélaszﬁ%‘h %\dgﬂﬁglgﬁ?’?% ﬁe§“°5‘§ SIe%?Wgﬁ € salts
t’]hﬁﬁ eafordlﬁ@oSquﬂmb hepestef die@ndisent dnveintivortixde Bmpadvided the use of a CB1
s YL S Sl A T AEAL Pl o
PreVentgall quatllher eof -61 WD 2005/ 000809 PCT/ US2004/ 018348
f:pﬁkgélﬁ 1&3&10%%3@ PRVIRE 8 nieﬂl%h Hg@hettﬁ‘aﬁﬁenﬁ&wm of mania, which

in International Patent Specificat
methopeyiifer SEHITYIGN R DD RS & AT 3 BTG i mania of
an amoWi? 084 L8B3 GetéptoShbdulatorf antl b @mounid 8LknCiiipyholic @dft, Bhch that together they
f%1: ptor ant agoni sts may be favorably enpl oyed with
give efipRVeERIe) receptor nodul ators of the present N
i Inadmthieomspedilist the presanp inyentimnt theyo in providedfa phemnacenticdlgomposition
i | ! ’ i R3GEd: RS Ebinet Q% haeq@m%&
comprifihé’ %6%5 réﬁg‘%{gfr}%‘éﬁ%éﬁ agfl 5‘%%#‘%%‘3?&5 , o , 9%’55 A 05
pharmagewzglyggeeptableygies gEExcipeniy59, 270, 5, 494, 926,
A @ﬁﬁee&%ﬁrem@t’e@ thét 88 @?B 1 Eéﬂeﬂﬁﬁﬁﬁdlﬁﬁbﬂﬁﬂ tlBldtBhpsﬁ‘/éﬁdth Bgeﬁioﬁlay be
EP O 390 ? 0 428 434, 0O 42
presentzs ¢ cm@ 1 gl@rg%a&atlog égn tg@eouﬁ) S te;s%rgequgnt bthe He @snt or
prevenfidndof nﬁmﬁl BuXbmbihed piepardidhs nfdy bd FoXk3mple, ib llib Bt of Orwin pack.

3% o b K 2 P 0B B8R
comprifing 4 £B4 ?@ppt@r BERlAGEd an HRPsRYdtic QPeB@5a odmpbingyl prerpratigy for
s1mu1ta31§gh% gsgéag%e oﬂs@g&enﬁ&l(}lsg glgthe Qeagﬁéht élol%evegtl(ﬁﬁcﬁ n9dR, O 693

4,0 707 006, O 7
10 W11l e apprygiatzd that whmmgmon@mml ¥ ¢ presentjnyeniiap. th &1 xecepton

modulazgt\?an@ag afistybhotld @geﬁ%a RGH tHel¥h@é PlrnsdadicaPab@Bptable carrier and
Pub] i.cat i / 0552 91/ 09

0/ 0572
therefogy oG g%if@g%s J078° 3P ] BhapmiceygA s such s
convenighadl ¢4l @osa@XbR6A1lich ﬁQ taREGIBYIt-BRARIYE The tedB/ ‘@RBBMtion” also refers to

o oGRS H hR camits

ThereforR/ tyMmay3f egaiplQORINtinSClott 2g06way bedminisered gg7 blegand then, within a
reasongﬁé %\;ﬁ%§ Qf tnﬁg’/tl?e“diﬁﬁrec%r%ﬂﬁtor %{/ 0 4nis A4 CRHL 113 an oral dosage form
d4/ 03429, "94/ 03445, 94/ O4g94 .94/ 0449
such a5 T dRIPPAB BT Tyf 161 §5° g gmilation” s meant,
an oralQﬂ-,;l Vol foBm \A@ﬁ’dhlﬁibﬂ @lac&l‘kﬁnﬁﬁ@@ﬁ guedth pAE3O disStvel %ﬂiﬁx about 10 seconds.
94 767, .94/ 15903, ,94/1
TGS e ST 111340008 09568 of 6B il moutstors i

combu%bﬁ) 40H 2y aBiph 66N OF @8 BmentIH HBYE8N OQBIPOQM@,

oM R 8 oot bt ta s ARM Gni bl Sy o1

recept@SARRBRE mag 5oy 7 98 enlpaged Efad in B irommer of %}ZSE‘EWFC dlsorders Such a

combnga%/og’ %@lﬁ 1@@? OV196,6f09§’ ! on9§/09§:1~1813 to (B Qﬁ&@ﬁn‘enlc symptoms
96/ 06094, 9 07649, 96/ 1056 6/ 16939, 96/ 18643,

therebp gpablingprescopiop e, P 365" JBTBRIReP; Sugle Sgapition may enable a
lower 862t 3082 BNSA6éns I2tAise Ditot8 BomprOaisdg 482 fficacy of the antipsychotic agent,
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97/ 01553, 97/01554, 97/03066, 97/08144, 97/14671,
97/ 17362, 97/18206, 97/19084, 97/19942, 97/21702,

WO BH0EDB009 98/ 24438- 98/ 24441, 98/ 24442- 98/ 2444BCT/US2004/018348
02/ 16343, and 02/16344; and in British 25 Patent
Publ i cation Nos. 2 266 529, 2 268 931, 2 269 170, 2
269 590, 2 271774, 2 292 144, 2 293 168, 2 293 169,
and 2 302 689. Specific neurokinin-1 receptor
ant agoni sts of use in the present invention include:

thereby( thinirkiZing &e&ﬁﬁ@ adherbe side-effects. A yet further advantage of such a combination is

that, d\{&%&ﬁ%%}éo | %3?81 Och%pél fHﬁ.ﬁl} rétgr,ng v@?sé%%de- ect! caused by tLe antipsychotic
agent s(dR) as (@duté¢ B)stcnBis, Slyklis(sins,iakhthesiaomme trhemby pietrytduebd opptdvedted.

SAS_ l(séd Flél' i n%t?ﬁ%?rﬁ )é%:irl%ﬁ%lﬁénc( c%soréers”]ilﬁ!%l tsparallo}gréfgsorgamzed catatonic,

triazolo I ne, aperp
undiffegapgiaed oot rexive 7 8 MBophrevis 3chiRpBREITE M dotdes; schiRededive disorder;

delusmg’gl%ﬁﬂ? Tmeﬁgf%ﬁé&%rd& ikt Sfpsyﬁ:tﬂgtlc-@&)@ﬁar » subltarfe-induced psychotic

har maceut | accept.abl e t her eof Sui t abl e
dlsordeét and P%P(’t%frﬂlﬁorcl?éb‘?t é’%ﬁﬂfesSPF‘H@?‘h de: bupropion, lithium

nethazdddifens cbﬁ]alz)ms}amﬂafad wmlsaﬁﬂgahﬂaﬁm dabfllers include self-injurious
salts thereof. Suitable

behavngrlggggqbul%’l%ﬁf#’ é’?‘%ﬁ%%ﬁi%%%“‘if?fu ude benzodi azepi nes

ayuitable Bﬂtmsycéngtmagnts Of)mse d5camtizgonivith ¢ CBd gereptionmbgulator include the
phenotﬁiamel AibahthbR! hAYERBL &beréé‘ilgﬁ@ rtﬁﬁy?%ﬂﬂ%ﬁbﬂb N S%h%hﬁaﬁwgendme and

factor (CRF) antagoni sts
indolonsstystgs oo tipeyEhaticgzent, Sw%%wweﬂa%@%ws Msbide gfedorpromazine,
mesoriddze AhdkidiRineC it @pEbinazA ey ﬂiﬁplﬁ:ﬁazn@ pdifﬂeﬁ%m and tr1ﬂuoperaz1ne Suitable

enemp o P SRR el B R Bt PPy P A B

dibenzdzapingsghcludSiel dzagiheeand -oldnizahinee Aapixanplagbnbyeplenone is haloperidol. An

exampl@ 3k Qg H&E/Ibé;}gljﬂlferfdg:? is a‘;iﬂloﬂgeg tAlg 3 p le otfgl? n?Png—eliA mohndolone Other
gl

recepto rone, €S| NoX
antipsyglaqiic agends inel prapier whndtidezand rippeaidonge émlﬂldjmapgxemated that the

antlpsy@H&i% B&éﬂ&i When@kddSin cbiIShARh withUl ABeEpfR nlolSIRfof AR Be in the form of a
ing factor (CRF) antagonists | ncI ude t hose

Phaﬂm}%\?ﬁ Fspiapieselidegrampler dhilgipromazipeladresblogfs, me@mdaiﬂe? pgsylate,

th10r1daz$rld:b@ﬂ1®ﬁlﬁl&r1®batS&)pHHnSﬁﬁed@ElSate Iﬂil@hédldﬁﬁe Bdbsh@f16& flurphenazine enathate,
I, abuse

ﬂuphendl:f%: ﬁe énrl]%ag gLﬂ%lgpeg%rgz hgﬁr@mféloré%e 4 ho%ﬁh‘g{;}}f %lslgagopendol decanoate,

- loxapirgi sgm@a’z’sld arobindoab bnhocth,londanﬁd&rgheanmmteshl(mprothlxene clozapine, olanzapine,

halopeﬁ&ﬁ’ Zﬁﬁ\@iﬂéja%lﬂ Ir1I u}k%%déﬁébﬁé ??ln)h{ us%@H aeﬂoqllesalt Estn abi s,

cocC Cl nogens, mar i1 ] uana,
nPest qlqnpées oh mt@p@gotlcmg@ﬁ@; Bieiig p@;@bl{laﬂon with a CB1 receptor modulator
1ncludeFHb@ﬁkﬁﬂ1€ Irécgfbt&%n{ag&ﬁs@ @5&@1@11@31 Dﬁiﬁﬂaﬂ d(;?arﬁiﬁ@ RRLH:6Sangonists, and

enzodi azepi nes, and ot her unkpown) subst ances and
muscar i FREEPIBrASORFLS- agi‘ CHIAGHA %%’anqnﬁ TeGERtPY a0fpsgpist it thg compound
PNU-9D B4. "/sidxainple 0fa Bb dsgantlhes@eahedt antaganist 14PRRI-D1Gg7. An example of a
i [ ers s ch as 15 al cohol w thdrawal

muscarﬁlé E‘qée%\éﬁnoﬁ %om earngrélﬁ {fal di st ur bances; al cohol

wiindilhr glaed Ofdeﬂlpquhem aggnipHfescamicnbingianivdtheatald | receptainmelulator is the

5-HTo W rE&?{oﬁma%gnﬂﬂs C&tafnﬂlgs W \171{]&{ @m&e Mﬁ@lﬁjg@ ({ﬂgﬁl’n Also of use in

sedat| ve notic or anxiolytic wt

combingfipn itk a GB é@ﬁ@teramocalﬂaé@r@rqotaﬁ gesafoniy éwwntaaylpﬁaﬁ%s@ which are

believed R txhihd THTYA tahdl 8 paBbinededepiot M[f?ﬂgof»iirs‘t!jac‘bi&/1511 Q)fa@dfﬁés of which include
ons due to other substances. It wl

Olanza%}ﬁ%%)nélczﬂpﬁfaé %hat reference to treatnent of ni cotine

VS HIhEkFBMRINK ll’l@&ekifdﬁ? anthddRistsm@FtbaERloraBfy emplgyt@WRh the CB1 receptor
modul 53 OF tlhgl %)l%sden 1nvent10n Cl’re?ferrecf IGI% lcreecse%%r an(%agomsts for use in the present invention

are selected from the classes of compounds described previously.
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O her "substance abuse di sorders” include

subst ance-i nduced anxi ety disorder with onset during
woi2bdschoessal ; subst ance-i nduced nood di sorder wWeCH/UsSn®en18348

during wthdrawal; and substance-induced sleep

di sorder with onset during withdrawal. In particular,

conpounds of structural formula | are useful for

aiding in stopping consunption of 25 tobacco and are

useful in treating nicotine dependence and nicotine

W Jidea m?tg_ §a OB &f a coﬁ%ﬂwaﬁad’u—a‘%ﬂﬁ’fﬁﬁg ﬁrulg Rvith a CB1

consune nicoti ne, such as tobacco snpkers,

receptox iyeditlatefmayreYidn angpBancerketteat in sriTeadnepky r?@thmﬁﬂnflﬁ‘@ﬁ’ be used for the
treatmeiﬁq dr l@fg\/@%ﬁ)ln 0B YSTRALD Which R tHol SSapeds @ﬁﬂnf&ﬂﬂzﬁloﬂm gpdtieiFih feed of such

ener_al | anies . quitti
et SR B PO GL BAPE T BREVL AP SRR @ gpRpgtmatc sgent
suchthﬁm&btmﬁyglbheffdcﬁvmehﬂ'fd of forml may be used in

%911 le %m asg 1mat1£ hge%ts ?)If Ss%tlh ngmﬁgﬁﬁh $ithQ'c oﬁp@%ﬁfoﬁﬁl lS>resent invention

nonoam ne o0Xx |
mclude( w\@e)not kmmtfamgt (h)eV LAdtantagonisigsush amalwem@ﬁ ithg Goppounds described

in US s%flb '3§2’“W0F‘ﬂ0ﬁi9@ ' W@W/@%%s@égvgf%%ﬁpm@z%@ W@U&bzozw

a
W09y ABBOG IO MRSy T he o UE i Respy b e agpids suh as
beclom&ﬁﬁsﬁhé’ ApehyQiredblsorohe] betQmethﬁsom Ipkedbieor@piixexéthisent, tinbiiydeocortisone;

R e T
dexchlepieaiming, ttipweliding aknaﬂmeoﬁpheahudmml@u Siphenyinyrabing, dtipedgnnamine,
hydroxgz%%e\/\%g h&l&?} é&%&h azine, ft n{%ﬁ\\ﬁng &251Qdind cfﬁ&leﬂta@ﬁl@ &htaSfline,

| sode thereby enabl i
pheniragrigespyrilaseing Bsterpizelp, terfppading égataq}}aes ﬂgsloratp@pe, ﬁ%t}rﬁsg}eefexofenadme

descarb%b’tﬁ&d@or%@fﬁé RAd i MkETRY) RAREdA ahtD¥BEHmAOSRCIAding PL-agondsts (such as
5/ 000809 PCT/ US2Q04/ OH 348 antg Sf%/azrgot [ ? aﬂerﬁ;. d
terbutalipg, petaprotsgens)> fegigrold ﬁrcil Paoligrp ?}er8 » CRIf@P e, an

pirbute2dly, tHéSpi@hﬁhEJ @orﬁ@ﬁniodlutﬂ‘,l enf@ﬁnya 1pﬁattupm‘rzbrmgldhheuklo'trshe arftagonists (such

as zafir uq(gsg rf@{ll?asth plianlugzﬁ %ra% {)&Puﬁ(%% o8 ac?ﬁg@%og?) %{d l%gc%lfiene

biosynthexiseiphibitonrtxuolh sstzdeytomahddi A¥-1800eledntiechpknergiciagsuts pycluding
muscarg'm %(R%Y)g?gts(éugh E&?ﬁgg@%mr@ﬁde ﬂﬁ%&@plﬁ%s Lﬂar(f)%tagomsts of the chemokine

a and trenor K be reduced or
feCGPtopﬂr espepiakyCCR- iy haspesiigiiigoedtalorsalis haPolaspect  of
typ evllpﬁ@ﬁf%%lateﬁmﬂﬁ t&bikididh Of & &Iﬁélﬁ%hﬂ&dtl-&dﬁﬁtlplﬁlen @fugavith a CB1

recept or, nodul at or hotic.a
rceptof Godyor HRNEIPSLE B 11 oA IR BRP B! (e EF QBT pppic tesinal
pseudo(-libstnmheﬂ ednﬁ fa@mseofor i niaaufacklve opa esdindmdnhfoe titeiteatnghise prevention of

constlpr%éon or ¢ V%uc IFI Etﬁ%&glo oﬁagﬁlchgr? atment or prevention of

nprises administration to a
p&le Igcﬁenq invemtegalesf prg\u@qq atmeélaqdﬁgrrﬂ*le wpatgent py RFRvegfion of constipation,

which gl@té@{l @Eeé@ﬂhﬂst&ftmn i p'%ﬂelﬁ RPREN oPfuch trgﬁmént e ﬁﬁ&‘hﬁ? bf a compound

an anount ‘of an anti psychot ci‘ t%
of the RyaERt wea%wl@ BRfaniFEIouRtiph gn angi- PSR AR Vet b geﬂi‘fﬁ they give
effectl$dgeﬁéfer aspect of the present invention, there is

éﬁ?gg’?lg I?:o g{ﬁg)gt%ge% saa:‘ﬁ asealﬂ cnlﬁ S%gobgfﬁthtacc% run%i of g)eapreggnt invention
includé bgetrtiect linitet t@ bsrhaia agent Bxatpd&aand&lc@:genclamtlyes (or wetting agents),
bulkm% p%e%{%t inal sﬁgl(ﬁ?ﬁtrs a%%l ﬁﬁ’ﬁ[reg%&%%h&lﬂg %cagt!xﬁe Is ts \Melreof bﬁ Igarticularly suitable

retrate u ator a
class oépmcpswgm ingludey byitarerrey lipied qgrsg@éﬁlg lagiglose, pelneihdens glycol,

RBhL&l Hafhink Qifa8d; B0 SLARERUS RespdbR Qlt t%&@bhfeﬂi aicularly suitable
magneusepggo?ﬁ the treat rrentﬁ or rlec{a/%ﬁtu gpﬁi of mania. tpl FﬁlsZte

class of fvivse gndfeisseenblprasies. Wﬁ&»ldﬁémt g POt AR 5 fQ Magnesitled
sodiun®fan@pliatnhceR@&Ky acceptable salts thereof. A particularly suitable class of bulking agents
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In a further or alternative aspect of the present

invention, there is therefore provided a product
woanraoeiong a CB 1 receptor nodul ator and an  PCT/US2004/018348

anti psychotic agent as a conbi ned preparation for 20

si mul t aneous, separate or sequential use in the

treatnment or prevention of mania. It will be

appreci ated that when using a conbination of the

present invention, the CB 1 receptor nodul ator and

include} B\® aRHok Hﬁﬂrf&h@t lbs‘}llﬁﬁleﬁﬁthg@éﬂuhﬁe,hﬁd Eah&uﬁ%ﬁ@carbophﬂ and

ceuti rier and her
ptarmaeierpae e%aﬁ’? ol PerEio LRI Sy abla 145604 %ﬁl@@ﬁ&ﬂ%ﬂl@ea but are not
limitedpxhaﬁutrﬂiqeimbh&aind(paéﬂoﬂﬁhﬂﬁleﬁu el Iﬂmrmabambe]ﬂbt acemdbleasraak thereof.
q?&/ﬁ e X g{egﬁm ! as% corrré erlgn ?P a %\r%l l 1t(6)r?a2 glgtg‘gl %srlse rP%wecfl a CB1
receptog mfbldatndmasaplevm avéntiented eifectipdhatratnos aguetentiorsofairthosis of the
liver, afd for ﬁs@%lnt'hﬁ hﬁfuﬁgct@r@ gf'%?ﬁ@dl@in{eﬁt for a_]@ &b &] En@lrlt%vr R‘)&eﬁ’f@}{ of’é hosis of the
exanpl e e antipsychotic agent may be ad% nistere
liver. 35 a tablet and then, within a reasonable period of

tTHE%res&thm@Bﬁéln dl@ﬁﬂ&ﬁdb@ a iRcHel #rake tFRYMdNE oﬁtﬁ‘@ﬂeﬁhéﬁ &tTc@fhosis of the

liver, w%g&tmealfo 3:81%371%5 a ostsfg g)g éf g{)%plgpﬁgc %i;ia cg such treatlm%tnt zglran%unt of a
compoﬂlfdaxf thedhrassml invengoncmd lan hgi- m:th@;is agait, sush tieangether @Ry givakffective
celief. d€livery form which when placed on the tongue of a

patient, dissolves within about 10 seconds. 30

| Svétrlolel e i-inhpsinagents ofese precogfbinatien witk 8 eerpqung efrthe prasensinvention

includel @ aH}Sr%t Hﬁnt&Btochrﬁ&@@Itoﬂfs, FRRHIAER Soldtikind ﬁft@i’fe['@lw Oldxoglutarate
ntipsychotic agent in the treafnent

analogy, P@é@%ﬁ?ﬁ@ﬁ 1395) OZfnARE AR apli-tpi{angpatery S@lgamaélepﬁiaeﬂﬂwafh a
azath1o§ﬁﬂfé)hﬁﬂlbtréb&td;)feﬂ&nahﬁﬂw @fdbineth&din, aRfrbRsy Sd@hercAptdpdring; tid

harmad t?Blél ac e(g%z ator may provi de an enhanced
P STt IR Rhe ia t of schizophrenic disorders.

Stlwhneahodmf trpatmetti cdi thlmmndome)mpw gethedoofpnadviatieg the €Ba receptor

and treég@ (ﬁBer g ?tor Megﬁféh 'dggasgseog aﬁﬁ]ﬁ‘hstecf 'tg % EQ{ ﬁﬂh%eéyddTgﬁc@l%aUnent a

enapl 1 ng pres rlptl as nee
non-toigy herapeuticiby ieetigragount of p cqnmﬁ% Pﬂatsn@ﬁnmyh@ elpttizely antagonizes

the CBI R3Bftoth %?ef&fanc'é REHEDIRPOP BE GlpRotdif coipy rWeE@%Ut
fi.cacy of "the nt| oti c agent,

,@gpr onj S' n gb@tr fastive ARONBE Anesassthe 1{% the gpgppound of structural

formulad ﬂhhﬂ’WlHleHgit thhéldldgidﬁl @fmeditdeegensi of e-u@n‘ué,e@ﬁtSm aAiry# or human that is
being S{)%gh% E}é{he ?ds}c/%rcr:] eLf %&eﬁflarlséﬁcrﬁed%cgféc?ongé or ?Fiae chtc1an V\r&u%li mgu(?es alleviation
of the sypngteums fof drotdssovtatibaing ttﬁ}teﬂhﬁheamvplpsgthcrd@ of geatragpe nf ths»umhntlon are for
d1sorde?§kn%%tt§thg¥esstkﬂféli Fthe ysﬂ&g&d ﬁﬁamﬁhﬂfnbﬁaésé}mﬁﬂgs 51{ anion

may be reduced or prevente As used herein, the t
animals sich pydash pecheads: di sorders” i ncl udes par anoi d,

drweggm ka&ﬁd)f t&&bﬁb&ﬁlﬂ &f the Pormah Ftb ﬁfe%@&dnata&ﬂ/e%gg@edlent may be varied

TR T S 7 R

used. Tﬁiﬁlydbmxamptél, whentkedompsinglrof theﬂ'ﬁ)yrﬁlﬂﬁ)[ isconbimed @il 2 B-3 agonist the weight
ratio of}H?l?otn%W}ig% %{lﬂyf erga}]vﬂv%géﬂlgg gg%ét d-&’ﬁ %S{?ral@@g}%g ?%ﬁfll%%ﬁt‘iooo 1 to about
1:1000cypirrsblyyabawtis00il 4o alebuind :20. élpmbzr@pmseﬁ Reoipzd d%uhs Formula I and other
active hg&hﬂéﬁ%@ wIe kénefaﬂb Hfsb Qé@lthﬂ? %%Ydr&ﬁen@@nézl raﬂ'g% Sk nmébl{"&se an effective

dr one) sui ci d est ur es. Sui tabl e
d““’“&%ﬁ?#iﬁé‘)}‘%ﬁ’&@@“bﬁ‘@ﬁ@@é@ use in corrbl nation with a CB 1

[ﬁmmla{onmgéuh@me Ifouowmgtséﬁexﬁéa Qnd BR@ipMshi azi ne,
I oxan Nzazepl n
s or o 0O R PO BN PBLYDERR SN Liegiom sy fgtion: Bu

butyl; RA&E:S éistmfarrmmsulﬂfrymﬂmhd@ Dijént,8-dBribicyblofs . eXanjet-§snafDIBAL-H:
phenot hi azi nes i ncl ude chl orpronmazi ne, nesoridazine,
thi oridazine, acetophenazineg; fl uphenazine,
per phenazi ne and trlfluopera2|ne Suitabl e exanples
of thi oxanthenes include chl orprothi xene and
t hi ot hi xene. Suitabl e exanpl es of




15 di benzazepi nes include cl ozapi ne and ol anzapi ne. An
exanpl e of a butyrophenone is haloperidol. An exanple
woho@/dogobenyl but yl pi peri dine is pinpzide. An eX&MSR@4/018348

of an indolone is nolindolone. Gher antipsychotic

agents include | oxapine, sulpiride and risperidone. It
w || be appreciated that the antipsychotic agents when
used in conmbination with a CB 1 receptor nodul ator nay
be in the formof a pharmaceutically acceptable salt,

diisobufyPS1uSR IRy BridS DMVAR! REREHR B QG H; DNIEEdimethylformamide; DMSO:
mesor | dazi'ne besyl ate hi ori dazi ne

20°t hydr.ochl ori de,
dimethyiwifowigeid iy n kot 6k bdimefhylsmineampHe <HY ifly Bicroqbloride; Br: cthyl
g or gt IgHiR RGP 8Z 1 HvRrseABAh&tic adill. DB AL hfdtoxi®emdoaiizele; HPLC: high

e ISP SEAS BPECRREL 95 ok BB S5 applygmas spcroscnys
vacuo: Setoiapahttonaife: sopropydon@-M8ya LEMS: diquitbchrd@eatpdraphyznasespectrum;
LEMDSN L fhiRh AR 3&RA DiGlyRs A Difi(SiMe3 N2 8Ri M6lar; nftHBRR €3-EHlétbperbenzoic

pi nozi de and risperidone are comonly used in a o
acid; Mao methal; tmgf awithgragy MHz: cipesghests; win: apinpytps Jih gnillditggapel: gpillimole;
MPLC:_uﬁlgclii{nﬁ PRSI AAfid GRoMhibfaghy Fis br HBC BRIsAbedi@AL ML Sesyd Pmethane

i ncl ude dopam ne receptor antagonists, especially D2, -
stons Mo so e U TER S Ao BB oL 0Bl chivie
Ph: phenys sir ipoirels per sqewe pichyrrt el o temdperasweehy eetejftion tipg; TFA:

... dopanm ne cept or tagonist.is the ¢ d :
winuorpRB RS THE R Blanfii B R S Ao PRTBAMN gt - o
microligent@goulirgtviolet. PNU- 101387. An exanpl e of a mnuscarinic

¢ . . ; )
e el o e B e PR ey
accompapyipg)§cgfmeppdul ator is the 30 5-HT2A receptor
Schem@t agoni sts, exanpl es of which include MDL100907 and
fananserin. Also of use in conbination wwth a CB 1
recept or nodul at or argHltihe serotonin dopam ne
ant agoni st s_( SDAs) wifi ch ar &,, Bi&l i eved to ¢Otbine
5- HT2A and oganiq@_.eceptor—aﬁfagbnistrﬁmtivity,
exanpl es Qf_ wWi~elr' 1 ncl ude &Ha@2api ne apd-
zi perasidoney Sti\ll further, NK-1 recmﬁtorzantagonists
may be favorabl y7empl oyed with the CB 1 receptor 35
modul ators of t \esent inventign. PBreflerred NK-1
receptor antago s for use in fﬂe resg¢nt invention
are selected fromthe classes of cdnmppungs descri bed
previously. -65 VE%%%@S/OOOSOQ PCT/ US2004/ 018848 It

wi ||l be appreciat hat a conbi nati on of
conventional antiyasthmat@*Cldrug with a L receptor
nodul at or meAr vi de an B¥fAnced efar In the

treatment of astthma, an@_Jmmy be used fok the

treatnent or prd&itensi on dfﬁg thma, whi cR4netdhod
conprises admnistratjon tG @ patient in need of such
tr eat nent Baki dnount a conpound of the-present

i nventio am (3$ an anti-asthmatic agent, 5
such tha t her th%§) e effective relief.

Sui t abl e anti-asthﬂatic agents of use in_conbination
wi th a compound of { he present i nventi onRtincl ude, but
are not |imte&lQo/tap,oHa- 4 ant agoni st 5 o1

nat al i zumab and e conmpounds describ [

5,510, 332, WIM-63094, WBCA7/ 02289, WQ6/140781,

W96/ 22966A 06/ 20216, DYEFSE/ 0164 96/ 06108,

W95/ 15973 andy W96/ 312067 (D) steroids gnd
corticosteroids smch as 10 becl onet Rasofle,

nmet hyl predni sol one, bet anet hasone, predni sone,

dexamet hasone, and hydrocortisone; (c) antihistam nes
(H1- hi stam ne antagoni sts) such as bronopheniram ne,
chl or pheni ram ne, 268 -
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15

dexchl or pheni ram ne, triprolidine, clemastine,

di phenhydram ne, di phenyl pyraline, tripel ennam ne,
woyorsowysob ne, net hdi | azi ne, pronet hazi ne, tri mMepTAKRVE/018348

azat adi ne, cyproheptadi ne, antazoline, pheniram ne

pyrilam ne, astem zole, terfenadi ne, |oratadine,

desl orat adi ne, cetirizine, fexofenadine, 15

descar boet hoxyl orat adi ne, and the |ike; (d)

non- steroi dal anti-asthmatics including 02-agonists

(8 'SQ]Q S, tht @{aﬂiﬂg ﬁlate?i@b is m%tcgﬁcr@fc%ﬂl? QQElllﬁblti qf{@ﬁ'&ﬁﬁt'lphenyl)%—

i soet arlne ut er ol bito sarreero
hyroxyazidiagifakyeod Ryppctsphog- pruTles sy devih grgpm o 3 7 Amoved Brtafptic

hydrog&tbiian AlcbiRilic Relvenk RSiad & ?dlla&ml?tﬂh@[@bdi Qataly k@50 p& Redrogen to afford
aS ast

the amipRl gk £ i FRUES" 7 ot pefedeet ol IS prsppoely substuted

alkyl b@nifidel 3 Ketprésede of bbass y!li‘dhhle giisoprophliethiylamirs if suadnotirssolvent such as
THF to aﬂ‘loecf'I AI Oﬂle %\- B 1%1)0 can %g xﬁ@éd u ii\bé?l? FI dﬁloﬂgfo%tl?l chloride,
e

DMSOL bt CHac o ta%%&'a%prﬁ?eﬂ o7 °§%§te & Wtang gesipl g formed in

5 586 SRlsRfused %‘p@@i@hw 3 hmd) lithi
nubya&%&ﬁ%ﬁ%ﬂ?ﬁ%gbpﬁp%écgatgbue fa Its ' ere(g]gl;%e “ e or

be
hthlumdlﬁwn@éhya%@&mma% arpARE RO HER B 45f PE %offén tT‘Bﬁw%qtene acetal adds to the
carbon Atk dup©P B &3 AffvRd the RydtoxiOeswr 7N AdtivaBod of theE;&lm)@rgrcmpdiﬂ 7 atithr

methangg%fgg r1 g]\éllhug%c?rg?e%@g?asg elgc ?rﬁ{yglgée lﬁé etprr]eeselgcre %?a f&a suc% as DMAP or

pyridinp®R1feffeots stiminatioron affaridhé defin8e for t he manufacture of

Scheméo MEdi cament for the treatnent or prevention of 25
constipation or chronic intestinal pseudo-obstruction.
The present invemrjion also provides a nethod for the
treatment or prevention of constipation, Rshich method
conprises adm ni&tT&0k6Hst0 a patient in nded of such
treat ment an Eﬁﬁunt of a conpound of t pré%@ﬂRHS
|nvent|qg andN—an anount anti-con t| ation agent,

such that‘?ﬁglther they'gﬁ%ﬁg*Ef ti relief. 30
Sui t abl e antg,-cgnsti pati ents o\\ﬁge in

combi nat i on MAt a conmpound of the prBgent Pnvent i on

i nclude, but are not limted to, osnoiic_agents,

| axati ves and detergent |axatives (Qr 4ing agents),
bul ki ng agents, and stinulants; and hﬁ fraceutical ly
accept abl e saltﬁ thereof. A particul rly smjtable
class of osnotiq agepts kwehade, but are ndt | @it ed
to sorbitol, se, folyet hyl ene m

magnesi um p ,and sul fate; and ha maceutical |y
accept abl e s théreof. A partlc arJN—sui tabl e 35
cl ass of\r atives and detergent ‘agjves i ncl ude,
but are not I|n1igd to, magnesium angg,docusate

sodi um anJhphaF ceutically acceptable ¥ ts thereof.
A particularly suitable class of bul king agents -66

2] S%Q&gé @@Q&Q&in&@ﬁhé&%@&ﬁé&l@ﬂe&&ﬁ& to 9 Mﬂg&(ﬂ&gexﬂ Ytichak Sodiah
ea to,

boroh B BBl e PR e B 4 Ep P a- A aleohol 10

with aﬁ'ehgcﬁﬁ eich aé\htrhmrrt dlawtinainl hydnsdu it aiphyeotid sahzsmcsﬁclsztswtmt arfiF. The
but .
hydmxﬁ' t‘?eoué) I ?%? Y BR: b E')Q%e alﬁeh?hrrac L}{Olg%dg {5‘{ ]Higlgrgééuéét%g g‘ﬁe H%Og%]t s

Sdmnbﬁereof It MA|| be appreC|ated that a conbi nati on of
a conventional anti-cirrhosis drug wwith a CB 1 5
recept or nodul ator may provide an enhanced effect in
the treatnent or prevention of cirrhosis of the
liver, and for use for the manufacture of a nmedi canent
for the treatnent or prevention of cirrhosis of the
liver. The present invention also provides a nethod
for the treatment or prevention of cirrhosis of the

| a
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l'iver, which nethod conprises admnistration to a

patient in need of such treatnent an anmount of a 10
woanppmoesdo of t he present invention and an PCT/US2004/018348

anti-cirrhosis agent, such that together they give

effective relief. Suitable anti-cirrhosis agents of

use in conbination with a conpound of the present

invention include, but are not limted to,

corticosteroids, penicillamne, colchicine,

interferon-y, 2-d¢xoglutarate analogs, proRfaglandin

anal ogs, and ot he -inflammat ory drugs Yand Ro

anti met abol it as 1B, Mghat hi oprin t hdtrexate
| ef | unam de, ilndonet ppci n—rapmoxen, and OH

6- mer captyp ur,Nme; and phﬁHﬁaceut%&all accept abl e
salts theredf. The nethod of treatnen{ of this

i nvention corprises a nethod of nodul & ing tize CB 1

receptor and treating CB 1 receptornedi ated di seases

by adm nistering to a patient in neefiSedm®uch

treatnment a non-toxic therapeutical|y effective

anount of a conpgynd of this inventipn thag,

sel ectively antag niz 20 the CB 1 recept

preference to th er CB a;MgBprotein_co

receptors. Th fper ageutical Iy effeqti veganount”

nmeans the ampiRt t he conpound of sAruc formula |

that wil cit the biological or el cal response of
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In Scheme 6, the benzhydryl group of ester 16 is selectively removed by treatment with an

activating agent such as 1-chloroethyl chloroformate in THF followed by solvolysis in a nucleophilic

solvent such as methanol to afford the free amine 17. The

appropriately substituted alkyl bromide in the presence of

amino group of 17 is alkylated with an

a mild base such as cesium carbonate in an

aprotic solvent such as acetonitrile to afford 8. Reaction of the ester group of 8 with an excess of a

carbanion such as an alkyllithium reagent in an aprotic sol
the tertiary alcohol 15.
Scheme 7
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Scheme 8 depicts an alternative synthesis of 14. The benzhydryl group of ester 16 is removed
and the olefin reduced by catalytic hydrogenation in an alcoholic solvent using a palladium-charcoal
catalyst and 50 psi hydrogen to afford the aminoester 19. The amino group of 19 is reacted with an

appropriately substituted ketone 20 in the presence of a reducing agent such as sodium

-T2 -
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In Scheme 9, the starting material 21 is the commercially available 1-(tert-butoxycarbonyl)-
azetidine-3-carboxylic acid (PepTech Corporation). The carboxy group of 21 is activated with a reagent
such as EDAC (1-ethyl-3-(3,3-dimethylaminopropyl)carbodiimide hydrochloride) in the presence of N-
methyl-O-methylhydroxylamine hydrochloﬁde and HOBT in a solvent such as dichloromethane to afford
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In Scheme 10, reducing agents such as diisobutylaluminum hydride in an aprotic solvent such as
dichloromethane add selectively to the ester carbonyl of 8 to afford the allylic alcohyl 29. Activation of

the hydroxy group of 29 with methanesulfonic anhydride in the presence of a base such as pyridine forms

- 74 -
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In Scheme 11, the hydroxy group of 29 is reacted with an appropriately substituted chloroformate
to afford the corresponding carbonate 33. When 32 is 4-nitrophenylchloroformate, the resulting
carbonate 33 is reacted with nucleophiles such as primary and secondary amines in an inert solvent such
as dichloromethane to form the corresponding carbamates 34.

Scheme 12
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starting material 21 is the comrercially avail able
1-(tert-butoxycarbonyl)- azetidi ne-3-carboxylic acid
(PepTech Corpormgtion). The carboxy group of Rgl 'S
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In Scheme 12, the hydroxyl group of compound 14 reacts under treatment with HF-pyridine
complex in a solvent such as dichloroethane at 40 °C to form the corresponding fluoride 35. To change
substitution on the azetidine nitrogen, the existing N-substituent may be removed by hydrogenation with

5 acatalyst such as 10% Pd on charcoal to afford amine 36. In the latter case, the alkyl group may be

replaced by alkylation with same or a differently substituted bromide 3 under conditions described in

Scheme 7 to afford 35.
Scheme 13
Ry Ry
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3 T
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r r
\g4 4 \g 38
4 o «al
cl (@)
THF
Ry
— Ro Ry
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3
R
N 8 Ry Rs
37 Cs,co,  H
R 2 3 39
4 CH;CN

10
In Scheme 13, the hydroxyl group of compound 14 can be eliminated by treatment with DAST

(diethylaminosulfur trifluoride) in an inert solvent such as dichloroethane to form the olefin 37. To
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In Scheme 14, the carbonyl group of compound 13 was converted to the olefin by condensation
with a Wittig reagent such as methyltriphenylphosphonium bromide that bad been deprotonated with a
strong base such as n-butyllithium to afford olefin 40. Hydrogenation with a catalyst such as 10% Pd on
charcoal reduces the olefin and may remove the N-substiutent to afford amine 41. In the latter case, the
alkyl group may be restored by alkylation with bromide 3 under conditions described in Scheme 7 to
afford 42.
Scheme 15
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substituted chjzoroformate to afford the coygespondi ng
carbonate 33. Wen 32 is 4-nitrophenyl chl or of or mat e,
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In Scheme 15, a carbanion such as tert-butylmagnesium bromide is added to the carbonyl group
of compound 23 (Scheme 7) in an solvent such as THF to afford hydroxyladduct 43. The tert-
butoxycarbonyl group of 43 is removed with trifluoroacetic acid in dichloromethane to form the amine
44, which reacts with an appropriately substituted alkyl bromide in the presence of a mild base such as
diisopropylethylamine or Cs,CO; in an aprotic solvent like CH3CN to afford the alcohol 45.

Scheme 16
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In Scheme 17, the olefin of compound 43 (Scheme 16) is reduced by hydrogenation using a
catalyst such as 10% Pd on charcoal to afford the saturated compound 49. The tert-butoxycarbonyl
group of 46 is removed with trifluoroacetic acid in dichloromethane to form the amine 50, which reacts
with an appropriately substituted alkyl bromide in the presence of a mild base such as

diisopropylethylamine or Cs,CO; in an aprotic solvent like CH;CN to afford the alcohol 51.

When R1 is an appropriately substituted aryl group, such as 3,5-difluorophenyl or 3-bromo-5-

fluorophenyl, that aryl group may be further modified as depicted in the following schemes.
Scheme 18
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amine 41. In the latter case, the alkyl groupRmay Ghe
restored by al kylation with brom de 3 undef c i tAQns
described in Schenme 7 to afford 42. SchengCi5 -@7
2005/ 000809 PCT/ US2004/018348 O R, OH Rl y<IMBr N
BOCAN BOLA 23 4F

n- but thiumto afford olefin 4Bh\b.gdrogenation with

F.'
ReS—~
A\ Are_Br ReS
3

Ro R, A,
Ry

ll\I F Cs,CO5 ) Rs

Ar\( CH,CN N
\ 55 H 54
;

In Scheme 18, a good nucleophile such as the sodium or potassium salt of a thiol will displace
one or both arylfluorides of an intermediate such as compound 52 to afford sulfide 53. The benzhydryl
group of 53 is removed by treatment with 1-chloroethyl chloroformate in a solvent such as
tetrahydrofuran and the resulting amine 54 reacts with an appropriately substituted alkyl bromide in the
presence of a mild base such as diisopropylethylamine or Cs,COj3 in an aprotic solvent like CH;CN to
afford the sulfide 55.

Scheme 19
O
6 s
Rs
Re 1) CH;SO;H Re
Rs —— Rs
N F 2) mCPBA (1 eq) N F
Ar or Ar
\( 55 H;IOg \( 56
R CH,Cl, R

In Scheme 19, the sulfide of compound 55 is partially oxidized to the sulfoxide 53. Before

oxidation, the amino group of 56 must be protonated with a strong acid such as methanesulfonic acid in
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e such ||sopropylethylan1ne ar

Cs2CCB
sulfom%f‘pwsl% ?rto%qne ieh a3 periedicprEERr Pioadding glpmited @mgynt BE%)F“%S“ oxidant such
as3chﬁﬁé’;ﬁf6%nﬂcﬁcﬁld(}| Ri DAST F CHC N BOCAN -78 C2 BOCA
Seh 46 TFA RL Ar Br RL FR4A O 'Y 3 ;1-- - NN Ar

¢ em? 2EtN ~-j --~/R4 48 CH3CN 47 10 -78 V)9 2005/ Q00809
PCT/US%gg4/O.= In Schene 16, the MkdyOxykgroup of
compou iwe ene 16) is elimnated
wi t h DAST g hyl ami nosul fur trifluofide)
di

The tert- buto
trifl uoroage

amne 47, i ch Feact SZW@FBA&@Qprr opri atg
subst At Q aIkyI br omi de“Haflt he presﬁﬂCf’Of a nild
base suc S 57

Ry~ R,

In Scheme 20, the sulfide of compound 55 is completely oxidized to the sulfone 57. Before
oxidation, the amino group of 55 must be protonated with a strong acid such as methanesulfonic acid in
an solvent such as dichloromethane. Once protonation has occurred, the sulfide may be oxidized to the
sulfone 57 with an excess of an oxidant 3-chloroperbenzoic acid in dichloromethane.

Scheme 21

K,CO,

DMSO, 150 °C

58

Ry

In Scheme 21, the nitrogen group of a nitrogen-containing heterocycle such as imidazole or
1,2,4-triazole will displace one or both arylfluorides of an intermediate such as compound 58 at high
temperatures in a polar aprotic solvent such as dimethylsulfoxide and in the presence of a base such as
potassium carbonate to afford amines 59 .

Scheme 22
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solvent |ike CH3CN to afford the al cohol 48. Schene
wozoRboskdy H2, Pd/ C N3pg eN BOG BOG 43 49 TPAT/UR100AM018348

Br R "**-r 3 R4 iPr2EtN {-j Ar--~ NN R4 51 CH3CN
50 In Schene 17, the olefin of conmpound 43 (Schene 16)
i s reduced by hydrogenation using a 10 catal yst such
as 10% Pd on charcoal to afford the saturated conmpound
49. The tert-butoxycarbonyl group of 46 is renoved
with trifluorogeetic acid in dichloronmethanegto form
thea'rne S ich reacts wth an,appyesd ately

kyl bromide in the preser a mld

substituf®
base such

aprotic solvgnt |gke CH3CN to afford the 3l cohg] 51
15 Wien RL i g gigproplq,jlatel y substit uted gr oup,
such as 3; [ JLOro br ono- flud (I):Bhenyl,
that aryln-gfoup may bpyfaus)t her nodi fi gg—a epicted in
t he Phelyowi ng schenes. Taghene 18 Ph 2005/ 000809
PCT/ US2004/ 088348 F F R6S R2 R2 R6¥¥a or R6SK R3
F F Ph DVMF, 110 C Ph N ~h 52 ~ 53F%h 0 _C
~0'k THE Qo a
Cl O
THF
N " j
. Ara_ _Br Nu
3
Rs
| F Cs,C0; \ P
Ar\( CH;CN ,N
63 H 62

Ry

In Scheme 22, the bromo group of compound 60 can be selectively replaced by a nucleophile
such as Zn(CN), or LHMDS in the presence of a palladium catalyst such as Pdy(dba); to afford
the corresponding aryl-substituted analog 61. The benzhydryl group of 50 is removed by treatment
with 1-chloroethyl chloroformate in a solvent such as tetrahydrofuran and the resulting amine 62 reacts
with an appropriately substituted alkyl bromide in the presence of a mild base such as
diisopropylethylamine or Cs,COs in an aprotic solvent like CH;CN to afford 63.

Scheme 23
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CH3CN (r)NF 55 H54 RL In Schene 18, a good
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thiol. will displace one or both arylfluorides of an

i nternmedi ate such as conpound 52 to afford sul fide 53.

The benzhydryl 5 group of 53 is renoved by treatnent

with 1-chloroethyl chloroformate in a solvent such as
tetrahydrofuran and the resulting am ne 54 reacts with

an approgiately substituted al kyl bromde in t
H I\gre 3¢ of a mld base such as di',‘i‘s’o ) Opy L€ am ne
2101 C{B in an aprotic solvent |\kg AHSE afford
th Pi de 55. Scrmems 19 FO F 11 R2 1)
CH3SO3H R2 _R3 R3 F_N eq) NF™SA_ ~ or
Ar 106 h:%\l% In Scheme 19, tRe

sulfide O rrpound 55 is partl al ly oxidi zeg/Todde
syl fdxi de [53.” Bef ore—pxidatiam, the ami [ for oupi-0 356
MmN+ be protonat ed wit 8@ty strong acid syghdas
Ph t hanesul f oni ¢ aci dTPlyene 80 WD 20BA 809
CT/ Ug4004/ 018348 an sol vent such as dichl oggnet hane.
e protonation has occurred, the sul fAlde may be
oxidized to the sulfoxide with an oxi dant su@h asCl

periodic acid or by adding a limted anoynt off a
stronger oxi dant such as 3-chl oroperben % ati

Schenme 20
Ar
R4
Rs
Cs,CO5 R3
Ar\( ; CH;CN N
H
R, 66

In Scheme 23, the amino group of compound 64 (Scheme 22) can be converted to a
heterocycle such as 1,3,4-triazole 65 by treatment with a reagent such as N'-[(1E)-
(dimethylamino)methylene]-N,N-dimethylhydrazonoformamide in the presence of an acid

5  catalyst at elevated temperature in an inert solvent such as toluene. The benzhydryl group of 65 is
removed by treatment with 1-chloroethyl chloroformate in a solvent such as tetrahydrofuran and the
resulting amine 66 reacts with an appropriately substituted alkyl bromide in the presence of a mild base

such as diisopropylethylamine or Cs,COjs in an aprotic solvent like CH3CN to afford 67.
PREPARATION 1

cl

W
\ )

10 Cl

n=o
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OFOOF RsSRe\ R 1) CH3SGBH R2 R3 R3 F 2) nCPBA
(2 eq) FA NCHC12 Ar_ ~ N5557 5 RL RL In Schene
waQoostdoesosul fi de of conmpound 55 is conpl etely egiradiSzed/ 018348
to the sul fone 57. Before oxidation, the am no group
of 55 nust be protonated with a strong acid such as

nmet hanesul fonic acid in an solvent such as
di chl oronmet hane. Once protonation has occurred, the
sul fide may be oxidized to the 10 sulfone 57 with an

1/Bis(£4& Nols L cha t3 gh chl or oper benzoic acid in
I C 21 FFFCONR CNHR2 R3
K2C33 R3 ArNFDI\/ISO 150 CAr NF ~~ Rl 58 R1 59

In Scheme 21, the nitrogen group of a
, ni trogen- cont ai ni ng heterocycle such as i m dazole or
Step 1: 15 1, Z\Zé,udlﬁga)zol e wll displace one or both

A rmxtué? XQSI u&&# g clf gl%géz%ﬁry{g‘zegi - —01 gggrl?l 3855g Qcﬂﬁ]rq og §%t1vated

rotic ent
carbon @€%) nmﬁthydL eﬁ;héthanobwasam@smrrzeql h@omsew@nm@rmn gastiad ehaken at room

tempera gﬁ)rgg g?} 6lﬁeesoilfﬁo G hOEfhc 8 % refove methanol. The
residue gjgs w 1th / eg

0809 PCT US2004/ Q1
B0 R ST MR a8 209 .
1H), 3.93NnB 21), 4.28 (m, 21H), 4.75 (m, 1H).

avl

Step 2: 1-[Bromo(4-chlorophenyl )methyl]-4-chlorobenzene

To a solution of 15.14 g (59.3 mmol) of bis(4-chlorophenyl)methanol in 100 mL of methylene chloride
was added slowly a solution of 71.2 mL of BBr3 (71.2 mmol, 1M in CH2Cl2). The solution was stirred

for at 0 °C for 1 h. Then 60 mL of water was added to quench the reaction and the reaction mixture was

poured into 200 mL of methylene chloride. The water layer was extracted with methylene chloride (60
mLx2) and the combined organic layer was dried over Na2SO4 and concentrated to give the title

* compound; INMR(CDCI3) § 6.24 (s, 1H), 7.36 (d, 4H, J = 8.7 Hz), 7.41 (d, 2H, J = 8.7 Hz).

Step 3: 1-[Bis(4-chlorophenylmethyljazetidin-3-ol

The reaction mixture of 22.30 g (70.5 mmol) of 1-[bromo(4-chlorophenyl)methyl]-4-chlorobenzene,
5.67g (77.6 mmol) of azetidin-3-ol (2) and 18.4 mL (105.75 mmol) of N,N-diisopropylethylamine in 250
mL of acetonitrile was rapidly stirred for 1.5h at rt to 91 °C. Reaction mixture was concentrated to
remove solvents and residue was purified by silica gel chromatography with hexanes / ethyl acetate

/ammonia (2M in MeOH) = 100/30/ 0.5 to afford the title compound; INMR(CDCI3) 6 2.03 (br s, 1H),
2.81 (m, 2H), 3.55 (m, 2H), 4.34 (s, 1H), 4.50 (m, 1H), 7.29 (m, 4H), 7.34 (m, 4H).

Step 4: 1-[Bis(4-chlorophenyDmethyl]azetidin-3-one

To a solution of 6.3 mL (71.42 mmol) of oxalyl chloride in 250 mL of methylene chloride was added
slowly 10.15 mL (142.84 mmol) of DMSO at -78 OC and stirred for 20 minutes. To this was added a
solution of 11 g (35.7 mmol) of 1-[bis(4-chlorophenyl)methyl]azetidin-3-ol in 30 mL of methylene
chloride and the mixture was stirred for 30 minutes at -78 °C. Then 24.7 mL (178.56 mmol) of
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sel ectively replaced by a nucl eophile such as Zn(CN) 2

or LHNIDS in the presence of a palladium catal yst such

as Pd2(dba)3 to afford 5 the corresponding

aryl -substituted anal og 61. The benzhydryl group of 50

is renoved by treatnment with 1-chl oroethyl

i G254 BT B BB ol S By L S BE Bls con.
The solytiprsvastRoresd ingp RYA mb phetherand waihae with 88 ahcd ag NaHCR3) dhe organic

layer wROGRAHENDS0,4 Hd SRRLLAAYL RliMvlEmE He & in an
aprotic solvent |ike CH3CN to afford 63. Schene 23 -82

WO 2005/ 000809 PCT/ US20WFPORSFAEN2E F 2NN R2 N'NN R
5 2 RER3 F TsSOH N F Ph-,~ N Toluene Ph -,.~ 64 65 Ph
Ph OC Cd)Olk THE NN-F

}
O

Prepared from 1-[Bis-phenylmethyl]azetidin-3-ol as described in Step 5 of Preparation 1; Mass
Spectrum: m/e = 238 (M+1).
10 PREPARATION 3

1-[bis(4-phenymethyllazetidin-3-one

Methyl {1-[bis(4-chlorophenyl)methyllazetidin-3-ylidene }(3.5-difluorophenyl)acetate

Step 1: Methyl (3,5-difluorophenyl)acetate
15 A solution of 5.0 g (29.1 mmol) of 3,5-difluorophenylacetic acid and a solution of 20 mL (80 mmuol) of
HClI in dioxane (4M) in 60 mL of methanol was heated at reflux for 6h. After cooling, the solution was

concentrated and the residue poured into 200 mL of ether / ethyl acetate (1/1). The organic layer was
washed with 20 mL of water, dried over Na2S04 and concentrated to afford the title compound.
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Step 2:0€nz hquét:ﬁ%r {Qif[Bﬂﬁ &Ior&;heﬁﬁ)meﬁ@ﬁ@lﬁﬂr&)fazteﬁ&ﬁh@R@ swith

1 chl oroe orofornate sol vent such’ as

A solutYMntdﬂ 2 aiL émpfm FBﬁﬂyﬂitlﬁﬁﬂd nﬁll;BSlSﬁ dal QQﬁL @d dey THB mm:@t@ed t6 -V under

s F S Rt o B SRRV PR e

mL of BHF aftdRESARATAnOMss ttirre@l at NFSE0 AfeD 2Cin, 8 3o1ViRMIAFOFH00@Q 82D mmol) of 1-

[bis(4- %@@%ﬁéﬁ?ﬂ&@%ﬁ%ﬂﬁm- -orfe%l 1 nl%ll: Q’ai_‘é_ g({]and tkée Iéi;j:l n was stirred at —78

°C. After ;(pdpe‘ereaﬁctm]_lgva@ qapesst eyi y o‘[l saturated solution and 20 mL
of ether "RRIARNANH %ﬁta@@ a1§T Qb ac{u@%usqg@r %a@wzg;h&f wﬂ@éth&d Tﬁérb&ﬁbmed organic

activated 5 carbon 09

layers wire gaherl & brige, éaecb er W%Slﬂ’?dll%"eﬁldg%lgce&ﬁ%}e‘g i aFeidge was filtered
througlr pping of Blipaekusingg5ecthed-Bextane ifafford the s eimpofind ANMR(EDCI3) 5 2.91

R N ) e e R R O e R

4.03 (sttmel H)i 4.12 (sc bifp 442 s, 1THNKRE OD3TD) 6.8.82 (IGQZI'DS7 33 (oA H).37.3%4(m, 4H);
Mass S%E@fngﬁﬁ}n/e —443% M- 3584, "J)SC )‘ém? 204 q&m 1139y, 338 St ep 2:

rono(4 oropheny net hyl I - 4- chlorobenzene To a
solution of 15.14 g (59.3 mml) of
bi s(4-chl orophenyl ) met hanol in 100 nL of nethyl ene
chloride was added slowy a solution of 71.2 niL of
Step 3:BBr 3 (Mi&th#l fmabls(4- &Mrbwheﬁmwhazeﬁhﬁq-saidané }315-dkiRorophenyl)acetate

i at 0.C h. 60 .
sonfin T Ol aie il SR L PR Tae i SR fn 2.
difluorogtenylpoetate . 295tgy(1 76 Ganprll) affmettanésylienyd ardwhﬂlmdel, arwl, 0.40QenL. pyridine in 5
mL of q@lﬁ{ ang}béﬁé wX!%%n@&‘&t ng&% gm Wit SREL: eRS e, a&iéa o8 L of

and t organlc ayer was dried over

dlazabwgm%&war@dhﬁc@&wwmmﬁteé sfripe a&rﬁ@nﬂqmne@t% mpRsUPigure was
partltlola%@;&:'e%)er SaOwAd ab$ the :Hiﬂeousﬁa)?e@ waSlwashbll with 20 &l /of lehbs. The organic

d,
layers Were washed with'brine, combmecr%gmd over MgSO, and concentrated. The residue was filtered
through a pad of silica gel using 20% ether-hexane to afford the title compound; INMR(CDCI3) & 3.67

(s, 3H), 3.84 (m, 2H), 4.25 (m, 2H), 4.54 (s, 1H), 6.76 (m, 1H), 6.78 (m, 2H), 7.33 (m, 4H), 7.38 (m, 4H);
Mass Spectrum: m/e = 474 (M+1 35¢t, 35C1) and 476 (M+1 35C1, 37C)).

PREPARATION 4

5 .
-
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1-[ Bi s- phenyl net hyl < idin-3-o| as described in Step
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Orope S 318 glal
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Preparécﬂﬁr&ﬂ 1 [B'E(Q -pREyBRiethyl] ﬁz}éﬁdhm&aﬁle (Rlﬂ&h&ﬂn\@lb bhpraedies déscribed in Steps 1-
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PREPARATION 6

3o

Methyl{ 1-[bis(4-chlorophenylmethyllazetidin-3-y1}(3.5 Tdiﬂuorophenvl) acetate
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30 nL of THE was added a solution of 8.6 nL (21.51
mmol ) of butyllithi u. 5M sol ution in hexanes) and

3\ (L. 73 mmol) of

stirred for 30

-88 -



10

15

20

25

30

mnutes at -78 C. A solution of 5.73 g (18.7 mml) of
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woQoosiooTddE was added and the sol ution was stir Pew/uSei04/018348

2h at -78 T. Then 2.28 g (18.6 muol) of 4-

di met hyl am nopyridine, 3.3 nL(18.7 muol) of

N, N- di i sopropyl ethylamne and 3.0 nL ( 37.4 mmol ) of

nmet hanesul fonyl chloride was added and the sol ution

was stirred for Ih as it warned from-78 Cto rt. The

{1-[B1sgﬁ%ﬁﬁ>¥dy§éh;ﬁ?&é&1 BeiBis 3t @S‘Q@H hNdRGIRRGeSt i T red

ure was (0]
o snicaraf 00 ol AGSiTaR) 9§ BBEMGHide o SR IGE Metplenssigore was
added sl@(v@afulg:mi, 06 tAASI) 8f DRSO e18 A8 Girrdfona2@minutes. Then a solution of

O I

mL of miethy&dnt ol eridelves tail deldénto @abgpe uerdtionlivRICITEIFacE oBmburg was stirred for

30 num%%at 17% %4 T%egﬂ 37521%1%1 @ %Er.?n i)'t}g g‘?egnl%l rxé as(a%tded 2 H)& ocﬁalnﬁ‘%he mixture

was stiriddder 18me T8 Wirto rhyf Bhiswaszppuyepito 0 @Q@,‘ aﬁ%heé yiath 30 mL of aq
NaHCd%M*ﬁhe%'ég,@;nc 183/ drEREPAR&’QBQ\hlﬂ cEhdontrak&d aﬁfbtdhkld: title3-ompound.

R GRS Pl £ 4B P07 81 S IR dER 28 (B U285 4=
10Hz, 1 Qm9](s[1?1)36(741 ;6t$gr@ml IMRY géﬂﬂm@t BH), 19:68( 9 1idf); Mass Spectrum m/e = 446
at. ures described in Steps 1- 3
(M+13 {E’?@E) @Egﬁ *+5: y% pectrum me = 406 (Mtg).
PREPARATION 6 C OO N 20 C F Methyl{
1-{bi s(4-chl orophenyl ) pREPXkhaigtbdi n-3- Xl | (3

5-di fl uorophenyl )acetate 8/ WO 2005/000809
PCT/ US2004/ 018348 To a—sglution of 5.0 g (10.54 mmol)

of nethyl{ 1-[bis(4-c phenyl ) met hyl ]
azetidi n-3-ylidene} (3, offluorophenyl)acetate in 60

N as slowy added 798 ngy
(21.08 nmol) of NaBH4. Th~ 3 O was stirred for

Sh at 0 C, then poured /s mL of ether and washed
with 50 nL of ag Na e organic | ayer was dried
over Na2SO4 and concen ed The residue 5 was
purified by silica gg% chronatography wi t h hexanes /
ethyI acetate to aff d the title conpound;

\(3 7} 2 H 18 h u.,:,n 1) 11- 1)
Step 1 3 10- 3N4@ E{00.cy@ipherd s h&féhe]ildm{ﬂvﬁﬁar(e&—(m*ﬂﬁt

A soluteqﬁ of 21%) g (175172tamole)70'_tl)éﬁt) -ﬁ]?ﬁ é_ﬁ)}lpr@g%]g—2§btgfgltaﬁnrﬁe an@@ 0 S (%3 Eg‘nmole) of
titaniurg mmw@tﬁ@tox@ﬁ@}lz@hdmﬂ&rr@w Toogsiemperatprepr 1(orinp Afeer esption of

216g 3165 g‘lmo@}| of 3-formylbenzonitrile in 10 mL CHClp was added, and the solution was stirred at

room temperature. After 18 h, the reaction was quenched by the addition of 30 mL brine and the solution

was rapidly stirred for 15 min. The mixture was filtered through a pad of CELITE and the residue was
washed with 300 mL of CHpCly. The combined organic extracts were washed with brine, dried over

Na2SO04 and concentrated. The residue was filtered through a pad of silica gel using 20% ethyl acetate-
hexane to afford the title compound; '"H-NMR(CDCls) & 1.31 (s, 9H), 7.65 (t, 1H, J =7.8 Hz), 7.82 (d,
1H, J = 7.8 Hz), 8.07 (d, 1H, J = 7.8 Hz), 8.20 (s, 1H), 8.62 (s, 1H); Mass Spectrum: m/e =235 (M+1).
Step 2 N-[(S)-(4-chlorophenyl)(3-cyanophenyl)methyl]-2-methylpropane-2-(R)-sulfinamide

A solution of 20 g (85.4 mmole) of N-[(1E)-(3-cyanophenyl)methylene] -2-methylpropane-2-
(R)sulfonamide in 1000 mL toluene and 400 mL ether was cooled to -60 °C in a dry ice-acetone bath.
Then 170 mL of a IM solution of 4-chlorophenylmagnesium bromide in ether was added at a rate such

that the temperature remained between -60 °C and -50 °C and the reaction was stirred at -60 °C for 6 h.
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NF 10 A F 2-{ 1-[Bis(4-chlorophen

I')~yllazetidin-3-yll (3, 5-difluorophenyll)ethanol To a
weabestaoasn of 1.47 g (3.09 mmol) of nethyl { PCT/US2004/018348

1-[ bi s(4-chl orophenyl ) et hyl] azetidin-3-yl}(3,5-

di f 1 uorophenyl )acetate in 25 nL THE was added a

solution of 3.1 mL (3.1 nnnol) of LiAlH4 (1M solution

in THF). The solution was stirred for 10 mnutes at O

T. Then 4 g of sodiumsul fate 15 decahydrate was added

The reacftﬁn QHE E\?elﬂ ];SI,H ®y hEAGSH FR0GR, JriGuiled NH A1 Va8t dndl iRdayet were

he”m xture was iltered and t
separutea b ongatic BTt 71 AR GO9SR GRS DA ‘B fig tod bine
then wad ﬁ‘@edtdvtﬂnl I@%@@Qﬂﬁ&l Ekﬁwentih%@ﬁ@@lﬁﬁe ﬁas&il&%d(thnouﬁi-@ pad4)f iBica gel using

4.54 (s, 6. 70- 6. (?
10to 30§¢-9thyl]acegge Bex;mmt@ (affprd tbq_})ttle qgg@gurgry@gt q,elﬁ.[%‘? efe d by analytical

cmra1P£1<Mté coRfeh; ; BRGMR (@O, S. 20%@1{5%53% (s, 305,565 (HDIH J =23 Hz), 7.24-1.7
PARATION 8 C NF -88 WD 2005/ 000809
(m, 8 )PCT/ US2004/ 018348

Step 3 ~1- f Bi3g(A-atilott-ciptrephehyirhdtiytl|bagmbitdlen- 3- yl | (3

Toa solfgy gmﬁiéﬁgm@?ﬁ% ARSI Ao e : é'{gsﬂogﬂen hpdindigart

methylp@tppag? 2ER)- améﬂgdléa ' 35_)1—h‘§asna£1 % ]m | dioxane. The
solutlon%gtlﬁ'%c}] atg?ongeﬁlggraﬁ}é fof @ﬂmino fheg QadTiliRkdBFith m efer. The solids were

collected by filtetign amnd tb‘?rb‘ﬁ‘ff% awcblved in artanantuxe oI’ 4(? rni, ether and 25 mL of saturated

Na2COI_’{Bb]h§td>r] aite tipetions 18yey wag Sadhedivith tor 2k myttives ¢ofanbethernCHCl2. The
comblned gjg?n% 1a9§£ leje Qh&a é{ﬁ{ Nﬁi WRscoadalasted ftaProR@Y Btle comy fpound as an

Ion”m xture. he reaction mxture was stirred
oil; lHi}{MMGD(tlQSS a6 (s; 78, 1), 5Phdn 18).624A1.7§ @6 8B)-rmol ) of

Step4 LTI €t '%Vlﬂ@: ﬁ 181485 ﬁ&% % t@[%;l)a&o%4%ﬁﬂrépﬂ&yﬂﬁthgf]@enz&@tﬁle

stlrr oure

A solutROOf i.0 gf(5%mmele) ofidl (Nepstieai4-whipropheny ety lbegzoniglq@eg 10-8 g (120
mrnole)TJ}% feﬁlgﬁﬂﬁﬁ‘n 11 3¥6 tnl Wi SnetHah 81 GvaQ ¥eke dNR 2R @4rkaBEl72 hours. The solution was

part1t101ﬁé3}ﬁ %ﬁgg a%d %&% e? (ﬁr]gd t&f?—lfayéri {VS% %%%%’jbnﬂle gr%ﬁlc %er was dried over
NapSO% kdhd céhcdxﬁra(emto afFdrd the titlg c¢mpound)which &5 used in thenext(ptepoyighout

5 g 85 (m 3H), 7.24- 7.33 (m
P““ﬁc%ﬂjgi%‘ 3 (%@1 CPH§_97 §lgct rum nle = 446 (M1 35CL,
StepS 35C1) RA)-A48lof ddhdnyB i P IRE P, domitrile
A soluti n(og_l ) ef) (o§% I [(g?:i Ecp@ IlHfrﬂoxypropyl)armno](4—
chloro;m_ewl] hy, ]gel% Hﬁ‘bﬂ’éﬂ 7 Eg{tz(?ffntsbl otscfng EH%CN was
divided Bk eh @0& kO AL FREBWARS t@l&@n?he?tuﬁé?)vﬁdﬂé riaBiaft ¢kea microwave oven (with
coolin) at 160 °C for 8h. The samples were filtered and the solids were washed with 20 mL of CH3CN
and then 20 mL of CHCl. The combined filtrates were concentrated and the residue was portioned

between 300 mL ethyl acetate and 100 mL water. The layers were separated and the aqueous layer was

washed with 100 mL ethyl acetate. The combined organic extracts were washed with brine, dried over
Na2S04 and concentrated. The residue was purified by flash chromatography using 10-20% ethyl

acetate in CH2Cl» to afford the title compound as a clear oil; "H-NMR(CDCls) & 1.6 (s, 2H, br), 5.24 (s,
1H), 7.24-7.78 (m, 8H).2.89 (m, 2H), 3.54 (m, 2H), 4.39 (s, 1H), 4.52 (m, 1H), 7.2-7.8 (m, 8H).

EXAMPLE 1
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A solution of 19.0 g (157 nmmol e) of
(R -(+)-2-net hyl propane-2-sul finam de and 89.0 g (314
wonrmis@posed titani umtetrai sopropoxi de i n CH2CR2TWE2004/018348
stirred at roomtenperature for 10 mn. Then a
solution of 21.6 g (165 mmol e) of
3-fornyl benzonitrile in 10 nL CH2C12 was added, and
the solution was stirred at 20 roomtenperature. After
18 h, the reaction was quenched by the addition of 30
mL brine and the gplution was rapidly stirred for 15
mn. The mxture was_filtered through a pad of CELITE
and the residue wa i 300 nL of CH2Cl2. The
conmbi ned organi c ex{ragts wer €'@ashed with bri ne,
dried over Na2SO4 and\congentragted. The residue was
filtered through a pad efNsi D+e§ usi ng 20% et hyl
acet at e- hexane to akford tMe ti} conpound;
" H NVR( CDC13) S 1. S FlH, J = 7.8
Hz), 7.82 (d, 25 1N 07 (d, 1H, J = 7.8
Hz), 8.20 (s, 8.62 (s, 1H)./ Mass Spectrum me =
235 (M+1). Step 9 N-[(S)-(4- chrl:orophen 1)~
(3 cyanophen

Toa so]%ﬁ éﬂé}@ (1 %9 ngn% | ‘ |cﬁl)or ‘ Ben gmethtyl]azet1dm-3—yl}(3 -

ano eny neth Iene
d1ﬂuoro¢)h§ngupqe

A6 MG Rl ISHE 8 Fly G gmeD of
methylrﬁé%ﬁ!zs@lﬂn Elﬁoﬂc@(b @M sﬂ)lu'ﬂioﬁi IYTHIEGt FSeCnne sti@ddfor 1hT Hithe réa¢ion mixture

f 4- | ma
N e R e
followetl @pitiag torah laemraTlnﬂdacbelt wedne wefiBredahd- tEQ)org‘anamlayqr f#as dried over

NaQSOAEOOS/ Ooﬂtr%@cis Heidgad vx@& g urfifd Gy iika el BhromaB@rapM® with hexanes / acetone

i o R

= 8 :1 tg,afdere Hisditls yompRne

3.77 ( S?ﬁ?%b‘?'@s apsl 4td23 '2?1? ks (Yﬁem) 438 AN A, &cko (Iheﬂpsga(mczm 7.28 (d, T
ml er was washe

|
PR e s LA RS OB PSR A TP

35c1, 3a0g. concentrated. The residue was filtered through a
pad of silica gel using %gggﬁ%§9@6ethyl acetate
hexane to afford the titF ound with de > 96% as
determ ned by anal yfical 5 Chiral Pak AD col um; ;
1H NVR(CDC13) S 1. 27 9H), 3.76 (s, 1H), 5.65 (d,
1H J = 2.3 Hz), 7.4 7 (m 8H). Step 3
3-[(S)-am no(4-chlo 2 9 [
sol ution of 850 ng (

nethylpropane 2-(R) - I nax 0 nmL of CHBOH was

added 2.5 nL of 4M HACL \ [ 6 10 sol ution

was stirred at roo 7 t hen was

diluted with 40 nL ¢# The sol/ids were coll ected by

filtration and théd were dissolVed in a mixture of 40

m. ether and 25 nL of saturated Na2CO3 sol ution. The
1-{ 1-[RSULAISophaBime@B azsaghed 1 W {hs-tiflmopheny@etone ons  of

oo AR o ORI BTT LA B85, o

added t8gio@rdd rasolpof DMBO;at -78-|-°NM§(1®E®113') stiging, fgr I0smingtes. Tj}e)l a solut1on of

t ]
292 m%(oqué—gﬁ?l %ﬂ {1 gb%zi‘ﬁlﬁ%r%@ yﬁg%dgﬁ 55l ﬁ(sc F-diftuoro hens//l)propan 2
ol in 2 m)Lpefirhaphylleve whioride yas aédw lgt@ltlmrp@ﬁ%fm@nfe ofovyasidy 1ﬂg;*] r 30 minutes

at -78 @é ¥ﬁe[n(4§)s uﬁ'@ wﬁlﬁlog Rk Qfeﬂﬂnﬁiri}l)é &mgdieﬂl aF i 0A tei thigtusenichs stirred
I C or rnn
for 1RGO e 7 PR Yo P 3 A O fg and wshed wit

solution was partitioned between CH202 and water and
the layers were separated. The organic layer was dried
over Na2SO4 and concentrated to afford the title
compound, which was used in the next step w thout
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15

20

20 purification; 335 (M1, 35C1); 337 (Mtl, 37Cl).
Step 5
wO-2p(sBped04- chl or ophenyl ) ( 3- hydr oxyazeti di n- 1- yprmaiskhookio18348
benzonitrile A solution of 8.0 g (24.0 nmole) of
3-[(S)-[(3-chl oro-2-hydroxypropyl )am no] ( 4-
chl or ophenyl ) net hyl ] benzonitrile and 11.7 g (36 mol e)
of Cs2CAB in 50 nL of dry CH3CN was divi ded between
two 80 nL nicromave tubes. The tubes were irradiated

5 mL of ﬁN@H aﬁ’i¥ @a[}el( \)Mstdlﬁeg Svet @b sy anﬂ'bori’e@&ra@:df t6 ﬁff&rh the title

{ Ies |tered and the solid Sp8s 3.90
compoung. MBGIEI3pb 2OPHERED. 298 (PR 508 b 0. 95 g (. 15D,

- | N enby ay 88l (Al MBss'PdtHE m/e = 460

@7 ]gggﬂ’gﬁ?ﬁ%ﬁ&%ﬁﬂ%§?32%7q§&Qﬁ% m%%h?l gcetgte and 100 nL
(M+1 3§@t3e5|%1) anp 462 gel %%gﬂ)separ ated and the aqueous |ayer

was washed with 100 nlL mthAmbrpget ate. The conbi ned

organi c extracts were washed with brine, dried over

Na2SO4 and concent€hted. The residue was purified by

flash chromat ograph i Ng 10-20% et hyl 30 acetate in

CH202 to afford the e comppyngd as a clear oil

1H NVR(CDC13) b 1.6

7.24-7.78 (m 8H).2.89

1H), 4.52 (m 1H),

, 4.39 (s,

5-di fl uor ophenyl) pr

(1.77 mol ) of { Cl

1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl } (3, 5-
1-{1-BH4 ém&sﬂﬁhﬁ%&ﬁﬁ%@hxﬁﬁmd‘a@lsmlﬁ&brmhe@m-mama,sopadaw

KL KR A L, N A Y

dlﬂuorcfﬁhélfj@aé‘etdné eth fhbiof THE whk aideda glowlyarsohitiet of @42vab (Wé-‘r mgl) of
methyhagles&% gﬁortuso I‘ta %ﬁ C(}iut%ﬁ n Tl%idat S nI:l%{'l??jfé? ﬁﬂyﬂfe%a%tlon mixture

was washddrto DIRG fookh, fdilowed by addifigd g a@ctqng ﬁulfﬁtg(@qulydwgsto quench the reaction,
and stu%h%%o? iRk BNPhe! c@%&é(ﬁé@étﬁn L A%EkE wWaRSiltehed Sl tBY BiganiDNAZSIhs dried over

d
o e e e SR IR B DB per
.2lce:toné5'-f § Olrtg afth@ r&dehﬁcel ﬂ[@@#ﬂlﬂoroﬂﬁﬂhﬁ@rﬁ@ﬁ%ﬂ&)zetﬁnﬂB 94-1-@,5-dflmorophenyl)-

_methglp@pan(-% oll_% I_q)whlt& sel "nge eny; 1omﬁrs Er ]g%;l)ar ]t?_igg’y c}g.ér?glm (OJ Column
with hekidles / §hyd @lcohgl); ]}H)NMB((?]QC 1Q§.|Ss 3H) 2@5(( 3H),2.29 IM 7.5Hz),

4 -
274 (d @J(_N@ﬁ%% zl(égg zazﬁmwa@ééss %‘362355 HMHM%O@ 1H), 6.67
6.73 (nEXBNPLZE-7233(@] $1D; quspspe@runp m{g 476 (M+1 c1) and 478 (M+1 3501,

371). 1-11-f Bi s(4-chl orophenyl ) net hyl | azeti di n-3-yl 1-1-(3
5-di fl uor ophenyl ) acet one

EXAMPLES 4-7
The following compounds were prepared using the procedures described in Preparations 4, 6-8

and Examples 1-3, starting with the appropriately substituted aryl or heteroaryl acetate.
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To a solution of 110 uL (1.26
in 10 nmL of nethylene chlorid
wobkogsadoed9 ol ) of DMVBO at -78
for 20 mnutes. Then a sol uti
of 1-{ 1-[bis(4-chlorophenyl)
nmet hyl ] azeti di n-3-yl }-1-(3, 5-

mol ) of oxalyl chloride
e was slowy added 180

C, followed by ®BCIMmS20g/018348
on of 292 ng (0.63 mmol)

di fl uor ophenyl ) pr opan- 2-

ol in 2 nm of nethylene chloride was added into the
reaction mxture, followed by stirring for 30 m nutes
20 at -78 C. Then 435 uL (3.15 mmol ) of triethylam ne
was added at -78 C and_the m xture was stirred for |Ih
while it warmed fro Ctort. The m xture was
poured into 30 nL of r and ed wwth -91 WO
2005/ 000809 PCT/ US2004 5 @ aq NaHCO3. The

4 and concentr at ed

to afford the title . NMR(CDC13) 6 2.09 (s,
3H), 2.65 (m 1H), % m 1H), 3.08 (m 2H), 3.45
(m 1H), 3.90 (d, £0.5 Hz, 111), 4.28 (s, 1H),
6.73 - 6.77 (m 3 7.24 - 7.33 (m 8H); Mass
Spectrun1 nme = 46 (M1 35C1, 3501) and 462 (M+1
35C—37ch)— 5 BEXAMPEES—CHTHO F—C—F1=% IBlbé
ExamplehINaephenXl ) net hyl | azeti di n- 33&1- 1-(3 Mass Spectrum m/e
5- olp phenyl ) - 2- met hyl pr opan- To a so 35¢1 35C1-
4 of dJZQ AP (0.5 mml) of 1-1 458 0P SCL 37Cl)’
1- [cblosc(pherc'ﬂﬂltr@thyﬁh@hghmﬁﬁt A3 azeti C3-yl}- 1] (60 @1+135CL, 37CD
d'ﬁﬁﬂﬁbﬁﬁgﬁﬂﬂ&&ﬁﬁﬁkﬁ&gzgﬂ 10 pL of THE was added
st a sotutrom 0 =
5 athilEaghespomasDBetE (3. O )47%@\44517%5‘31’ 35CD;
C ad%&cﬁﬂ-?,-@f}eﬂ(j-&ﬂorbﬁhenﬁh@ rea 476\ @d-REPCI, 37CI)
to C.for Ih, followed by ad Im
S |mgh§gprnmnﬂﬂ\oldr ate—-to qllench '”d
6 st r-[1-[ms(ﬂ@hlofdphaty1)ﬁtethyr[he qu ) 1i5%8 (M-el 35C1, 35C1);
ma organi c : ) 3501 37
" Nal 8 “éﬁaﬁcdﬁ%% {Pgied The ftesiduie was purlfﬁgéagyl CL=7eh
si || (methyyelforyhplemsipgpaphel with hexanes / acetone = 8
gt I 441 M+1 35¢], 35C1
T 568 ?ii&g °°§ﬁ%§}?ﬁ1 éﬁét hyl]aiﬁﬂ@s yI}-14(5 06 b 37 s
Iuoazetphleﬁyl}ﬂ-ﬁ@@ml“ﬁﬁ@y Propan 2- Nas a whi té‘%@f“]d Cl, >/l
The Eyif gﬁﬁggmers wer e separate( by a chiral coljum (QJ
Coru W Th hexanes / ghol) IH NMR(CDC13) 8
1.06 (s, 3H), 1.15 (S, 3F 5%$df$é 9 (t, 1H J = 7.5Hz),
2.74 (d, 1H, J = 1Q,7Hz), 2.82 (t, 1H J = 7.5 Hz),
3.10-3.16 (m 2H), 62 (m 1H), 4.20 (s, 1H), 6.67-
6.73 (m 3H), 7.21- m 8H); Mass Spectrum me =
476 (Ml 35C1, 35C1 p 478 (M B5C1, 37Cl). 20

EXAMPLES 4-7 The fol

using the procedures desgcrybe
and Exanples 1-3, stag ng W
substituted aryl or Rroaryl

Cl

1-{1-[Bis(4-chlorophenyl)methyl]azetidin-3-ylidene } -

i wer e prepared
Preparations 4, 6-8
e _appropriately
F-92

1-(3.5-difluorophenyl)-2-methylpropan-2-ol

A solution of 1.15 g (2.43 mmol) of methyl {1-[bis(4-

chlorophenyl)methyl]azetidin-3-ylidene }(3,5-

difluorophenyl)acetate (Preparation 5) in 10 mL of dry ethyl ether was cooled to -78 OC under nitrogen.

Dropwise, 3.1 mL of a 1M solution of methyllithium in ether was added. After 30 minutes, another 3.1

mL of the 1M solution of methyllithium in ether was

added dropwise and the solution was stirred at -78

-93.-
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WO 2005/ 000809 PCT/ US2004/018348 CIl OH NR1L C
Exanpl e Nanme RI Mass Spectrumme 4 1-{ 1-[Bis(4- 458
wO /08608, 35C1); PCT/US2004/018348
chl orophenyl ) net hyl ] azetidi n-3-yl}-1-(3- 460 (Ml
3501, 37Cl) fluoro hen |)-2-meth 1 ro an-2-ol 5 1-{
1-[ Bi s(4-chl orophenyl )nethyl] 474 (N%l 35C1, 35C1);
azetidin-3-yl}-1-(3-chl orophenyl)-2- \ / 476 (Ml
3501, 37C) meth 1 ro an-2-ol 6 1-

oC for 3§ Z‘E’é B @é %e %h{?‘i? %Vg (!,i]u%ﬁ L) :f'b@ 5}%{ 21‘; R? %@te%%{gdl'\%@ga%m? '\%/E%E;%%uémed between
ether and #@le). THermgtidoub s:gtaf.:tmasl vyzhh;qql With ether agdl the @cpmb;ne_ﬂ_alrgamc layers were
washed 17&11&1 Eglﬁe% f\}/ﬁ_&%@% ﬁi@jﬁé% hl%d’@hé’éx‘l{r]tte&l A1the(rbdtdue IHE pyri 3l )chromatography
ona Wakre M qelugnny(p pigropsiliny s 205yp kdP fuging 2] e Bprane and 5:4:1

hexane-ESMYREELG Y1 dih¥r-abetonitrile. Homogenous fractlons Were pooled and concentrated to

e e

(m, 1H)06.70.(rd, S HY, 7E]7|;ﬁ (4841;?11713')4)@1 411:;9}\?;:51 Sp[ect(rjum m/e |47:| (M+; ?5c1 35C1) and
chl orophenyl ) met hyl J azeti di n- 3-yl i dene} (3, 5-
476@%31%$%0?§Pheny|)acetate (Preparation 5) in 10 nL of dry
ethyl ether was cool ed tBX LE%nder nitrogen.
wg Habdtamh-2Y1i fhhdrédhieyDatdlate (as in
Rt \aigls{la %(ﬁéhl&g%ﬁﬁn;l%‘h i }rﬁlut es, gndc;fm}ht%l 3. 1ﬂh hréLm of
Preparaflhle4>1hwle,ednferbq>do9f FxpmpleSnipp if?qf@m%ﬁ’{?f?lpfsﬁ’i was added
dropwi se and the solpytion was stirred at -78 -93 WO
2005/ 000809 PCT/ US2004/ 018348 oC for 30 m n. The
reacti on was quencheg' b\ addi ti on of water and the
m xture was partiti oR er and water. The
aqueous extract was Hand t he conbi ned
organic | ayers were rine, dried over
Na2SO4, and concentrated. I;Flue was purified by
chr omat ogr aphy on & ers RCM colum (5 micron
silica gel, 20 mmx Y0 ¢/fm using a 2:1 m xture of
hexane and 5:4:1 5 hgxXxane-nethyl tert-butyl
et her-acetonitril e.ClHonogenous fracti ons were pool ed

and concentrated-to

Example | Name Rl Mass Spectrum nve

9 1-{1-[Bis(4-chlorophenyl)methyl] _é 456 (M+1 35C1, 35C1);
azetidin-3-ylidene }-1-(3-fluorophenyl)-2- 458 (M+1 351, 37C1)
methylpropan-2-ol F

10 1-{ 1-[Bis(4-chlorophenyl)methyl] 'é 472 (M+1 351, 35C));
azetidin-3-ylidene }-1-(3-chlorophenyl)-2- 474 (M+1 351, 37C))
methylpropan-2-ol Cl

11 1-{1-[Bis(4-chlorophenyl)methyl] _é OF 456 (M+1 35¢Y, 35C1);
azetidin-3-ylidene }-1-(4-fluorophenyl)-2- 458 (M+1 351, 37Cl)
methylpropan-2-ol

12 1-{1-[Bis(4-chlorophenyl)methyl] _3 _@ 439 (M+1 35¢l, 35C1);
azetidin-3-ylidene }-2-methyl-1-pyridin-3- N 441 (M+1 35¢l, 37C1)
ylpropan-2-ol

13 1-{ 1-[Bis(4-chlorophenyl)methyl] 'é‘@ 444 (M+1 351, 35CI);
azetidin-3-ylidene }-2-methyl-1-thien-3- S 446 (M+1 351, 37C))
ylpropan-2-ol
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10

afford the title conpound; 1INMR(CDC13) 8 1.35 (s, 3H),
3.49 (m 2H), 4.09 (m 2H), 4.46 (s, 1H), 6.68 (m

woihos080800 (m 1H), 7.26 (m 4H), 7.34 (m 4H) pChAS2004/018348

Spectrum me = 474 (M1l 35C1, 35Cl1) and 476 (M1
35C1, 37Cl). EXAMPLE 9 10 Starting with {

1-[ bi s(4-chl orophenyl ) net hyl ] azetidin-3-ylidine}(3-flu
orophenyl )acetate (as in Preparation 4) by t he net hod
of Exanple8 thefollovmng were prepared CI OH N RL

C%‘b“’?ﬁenéfh‘inet%%’%%tn %%g ?%"]’F Lél , 442 (Ml a4 351, 37D

GH—Exanpte Name R—vBSS Speci{Tu 9 1-{

14 18- 5313(4@h1pt9pmaquhylﬂet hy! @6 (M1 3464 (1351, 35C);
359et)dm—3§rﬁ§éﬂeﬂ—&ﬂnearyﬂlltﬁ€ﬁ12-} 3- or opheny|| y4@ (M4585CL, 37CD
(M 37Cl) neth 1 ro n20| 1011
1—Y1P¥p§in£l P]hl or nnhnnul \ et hul ] / / ?v"rrl 156t

15 (35£3 13- [bls(Mlﬂbﬂoghdmyﬁmythquiene} Z{Tﬂw‘r opﬁenyl Y42 (M47 35C1, 35CD);

ro a 11-1
1t ngﬁ“gf"g'y?:‘ﬁ?n&%‘ % mftlfh" met hyl ] 456 (M1 3 44%8\11f’1 35¢1, 37C
?51@31)1}'1 lfim‘iazdl M@rqphm-ae)he} J-(4 fI uogéonhenvl )-2-_458
1 ro an-2-ol 31{ 35¢1, 35C));

16 1Nﬁ1§‘%ﬁgc f(’z‘%‘g‘})(e? }‘? thylI| 43 1 35C1, 350§(M-+ 1=oCl, el
ay setiding- }@dwel}@én@?ﬂé [Fet hyI é n-3- _ \ %5(] ﬂ@rl 35¢1, 37e)
e R o Tt

S ophenyl ) et hyl \ 1 35C1 ;

17 ay 51(1 -4t EB@“;FNOH?@H%}Y%EBCW{M%J ’ 331, 35C);
g3%t1d1%73’ Glidene}-21gdasry2- ol - 94 -3¢ 465 (M+1 35¢1, 37C1)
Mme%?& 04£ 018348 i?; 1-{ 1-[H o | ) met hyl ]

18 g7et(uau[bla4yl i dene} - 2- met hyl -|l - t hjiend?- S 446| 46hkH+135CL, 35C1);
1
3!

b @ﬁydroxweﬂwimoml)mcpmm ?- et hylN | - (1- 1 IN 444

(M1 35C1, 37Cl) et hylgxshpi@islazol -4- 1 ro an-2-ol

3-{ 1-[Bis(4-chlorophenylmethyllazetidin-3-ylidene }-3-( 3.5-difluorophenyl)-2.2-dimethylpropanenitrile

Step 1:

Tert-butyl 3-{ [methoxy(methyl)aminolcarbonyl }azetidine-1-c arboxylate

To a solution of 980 mg (4.87 mmol) of boc-azetidine-3-carboxylic acid, 951 mg (9.75 mmol) of N, O-

dimethylhydroxylamine hydrochloride, 329 mg (2.435 mmol) of HOBT and 1.87g (9.75 mmol) of 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride in 30 mL of CH2Cl, was added 2.54 mL

(44.61 mmol) of N,N-diisopropylethylamine at 0 °C and it was stirred for 6h at rt. Then the reaction
mixture was poured into 100 mL of ether and washed with 20 mL of ag NaHCO3. The organic layer was

dried over Na2S04 and concentrated. to afford the title compound. INMR(CDCI3) 8 1.46 (s, 9H), 3.23
(s, 3H), 3.62 (m, 1H), 3.68 (s, 3H), 4.07 (m, 2H), 4.09 (m, 2H).
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16 1-{ 1-[Bis(4-chlorophenyl)nethyl] CF3 506 (M+l
35C1, 35Cl1); azetidin-3-ylidene}-2-nmethyl-I1-[3- -\ /
woQes(ovbsho 35C1, 37Cl) (trifluorometh |) hen | PCTaS2004/018348

an-2-ol CN 463 17 3-(1-{ 1-[Bis(4-chlorophenyl)nethyl]
(Mrl 35C1, 35Cl); azetidin-3-ylidene}-2-hydroxy-2- -
\ / 465 (Mm+1 3501, 37Cl) neth | ro 1)benzonitrile 18
5-(1-{ 1-[bis(4- CN 464 (M1 35C1, 35C1);
chl orophenyl ) met hyl ] azeti di n-3-yl i dene}- - \ / 466
(Mrl 35C1, 37Cl) 2-h drox -2-nmeth 1 ro
[)nicotinonitrile NEXAMPLE 19 C CN \ / / \ F O F
3-1 IfBis(4 _ ‘

Step 2: ch| or SEFREY

A soluti&T ofi 1f loyom @p ol c)fté’rt—u gl hieﬂio(ﬁﬁbo]-chréonyﬂs} Beégine-1-
carboxy]rlafe 'Tﬁi@%ﬁh&sﬁgﬁ;ﬁd solution of 14.6 L (731 mmaD) of 3.5
e WAsPARd R ERPEB Y I Tazet 1 di ne-1~ car boxy! at

difluoropheRpimmgigniunt bromide 0.5 0n FHF), AThe Teactier mixgre was stirred for 2h at 0 °C, then
poured 130000 28! drdtHRLand-wadhdaO¥H 10GmIa 6T waterd She WEzahid lagbr wasnlried ofer Na2S04
N, O- di net hyl hydr oxyl am ne _hydrochl oride, 32 my
and congeptrafed, FreorsidustwasipmTiied by silicgge] chrgmatostapity Ylt‘b?*e’ia- psy_ethyl acetate to
afford tHeditleebipbuat ANMR(OPEI3) & 348 1(H PHy,ak(Bddi, 1H), 484 (m, 4H), 7.36 (m, 1H), 7.38
hydrochloride in 30 nL of CH2Cl2 was added 2.54 nL
(m, ZH)( 44,61 mol) of N, N-diisopropylethylamne at 0 C and
it was stirred for 6h at rt. Then the reaction 10
m xture was poured into 100 nL of ether and washed
with 20 nL of aq NaHCO3. The organic | ayer was dried

Step 3: over NazZosand scomehiAedmabseaf ford the title

A solutigr_? gg‘fg @43p, mrol} ]_5—354_ rfzgﬁéa%é%@@n%é’—ia%@ylate in 6 mL

.i £ _4._..¢ ].at

KA1

of HC1 %@?xa%egél\/m%g 09 541 OG0B QOw RGHifrbiSRH A4 4{EDB B4 & he Shetjonixture was
ert-

concenich P i By i esaies CEPBYIN e Bl soppound: Mass
Spectrugf mle A 90QYM-+A)87 Mol ) of tert-butyl

3-{[ met hoxy(met hyl ) am no] carbonyl } azetidine-|I -

carboxylate in 15 nL of THE was added to a sol ution of

The realggﬁg?jx\;ﬁ\gégoﬂéﬁﬁ 1 hﬁr’lol)czbf &b&fno@ﬁ&@cﬁroph@hﬁ)ﬁl@&ﬂ-ch orobenzene
A
(2.83 rA@YITAEN-diifiphoplletgBiniitedn 8 ol affab@omiriiheastrapifily siweriouhdh at 1t to 91
°C. Re%%?%n%%?a@ ?ﬁ)n]éir%%e,(ﬁoﬁeg‘@'e ?o?r\]?eg%j&mei%ltg was‘bu@iﬁecﬁ By silica gel
chromatography with hexanes / ethyl acetate = 9/1 to afford the title compound.

INMR(CDCI3) & 3.37 (s, 2H), 3.58 (s, 2H), 4.05 (m, 1H), 4.38 (s, 1H), 7.02 (m, 1H), 7.28-7.39 7.34 (m,

10H). Mass Spectrum: mv/e = 432 (M+1 35CI, 35Cl) and 435 (M+1 35Cl, 37Cl).

Step 5: 3-{1-[Bis(4-chlorophenyl)methyl]azetidin-3-yl }-3-(3,5-difluorophenyl)-3-hydroxy-2,2-
dimethylpropanenitrile

To a solution of 84 uL. (0.928 mmol) of isobutyronitrile in 2 mL of THF was added a solution of 370 uL

(0.928 mmol) of butyllithium (2.5M solution in hexanes), followed by stirring for 50 minutes at —55 °C to

—40 °C. Then a solution of 334 mg (0.773 mmol) of {1-[bis(4-chlorophenyl)methyl] azetidin-3-y1}(3,5-

difluorophenyl) methanone (as in Preparation 6) in THF was added at —78 °C and the solution was
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Step 3: Azetidin-3-yl (3 5-difluorophenyl)nethanone A
sol ution of 400 ng (1.35 mol) of tert-butyl
wO0-2(@/0besdb f | uor obenzoyl ) azeti di ne-1 - car boxyl at eCruSB0ak18348
of HO in dioxane (4M and 2.5 nL of TFA was stirred
for 4h at 50 T. The reaction m xture was
concentrated, and the residue was washed w th hexanes
/| ether (1/1) to afford the title conmpound. Mass 15
Spectrum me = 199 (M+rl). Step 4: j 1 [bis(4

stirred foggﬂ 86 h@ﬁy l S\)n@t 4ol uﬁ&%ﬂ A o@saYer{écgNH4C1 was added to quench the

di fluorophenyl met hanone The reactlg ?ﬂf %ﬁ?nﬁff37§aﬂco
reaction ang tiielregaiopmpktyregas poured into 30 mL of ether and washed w1 ofaq 3.
The orgaﬁqc [laB’rep\WB(cﬂde@ Rk &eBRE M o BRkRydtdd: 4Fhe bdshlue benpeiied by silica gel

1 f

enacgpety aih ey B GPH 40 BRe ReMaTGH af DR o 121
(s, 3H), 12521 2313)’32%% 1195, 3Nz e CHED) ST @RYIIEDS 1160 @ITi1ER, 4.26 (B, i), 8143 (s,
o S LS, B AL B8 L B 97, B

(M+135€pl3\7@nts and residue was purified by silica gel

e e
3. 58 dimeth@rgpadeniifile(m 1H) 4 38 (s 111) 7_n0 m
The reacﬁé%)nﬁ\)lzri %g ;5278 1?1?%5 53 4nrkdD) of 310 bk (4-HRSS LSRRt athicEn—?»—yl}% (3,5-

nd 43 7C1
diftuorogheng)-p-hydiogy- g@@@ﬁhﬂprgmw %gfwﬁ fgém )ogyc%?oﬁ%% %P5 L of
pyndme}wa§ héé@ecfh‘t ffulk Yo 8RN ERYdo)utidn Wd&mgmrﬁteﬂ - podiedudth 91) ml gy ether, and

washed Wﬂﬁ fI ﬁ ]\f'agll('?)gs ?ﬂ#@%&g‘iﬁ‘ie of eIS\Qaslﬂlﬂe& Bvd? %émnh c@rfcentrated The

yro THE was added a sol uti
residue mis p’ﬁ?iﬁecvb.y sili€ 2P Ehromasbgrapny witht eixes fpthyhacstats sl ta ﬁff%fﬂ the title

compouhd] IWﬁ{@ﬁdlg) § ol gs\l\ﬁﬂ) bys &, bHy, NG (, QH) BI04 7, M) 85666677 (m, 2H),

Then a soluti 7
7.25-6- %) 8T Mass Spectrum m/e = 483 (M+1 wcL ﬁcn and 4%5 (1\517491 55%1 377%1)
1-[ bi s(4-chl orophenyl ) et hyl Jazetidin-3-yl} (3,5
di fl uorophenyl ) nethano I 0, Preparation 6) in THE
was added at -78 C and %%@&@gﬁéﬂ?on was -96 WO
2005/ 000809 PCT/US%pO4/018348 stirred for 5h at -60 C
to -50 C. A solution of 2 nL of saturated NH4CL was
added to quench the /T -ctlon and the reaction mxture
was poured into 30 N ' ~ washed with 5 nL of

aq NaHCO3. The orgar J: s—N ed over Na2SO4
and concentrated. The resiNJug=sqs purified by silica

gel chromat ogr aphy thyl acetate = 4:
1 to afford the tit{ NCPC13) 6 1.24 5

(s, 3H), 1.34 (S, 3 . » 3.12 (br, 111),
3.40 (br, 28, 3. 6¢/(br, 1K), 456 (m 1H), 4.43 (s,
1H), 6.76 (m 1H. 7.06 (m 2H), 7.25-7.34(m 8H)

l\/hss SpeCt rlum M 8 i 501' er'\l/!g}l 3 (355C&iﬂuoro&1e)nvl§a(1 cf_) méthylpropanenitrile

Step 1:1- ([jB:c ISX AI—@L(QICQE%HMJV))%%WAZ @@ Biytidene e ﬁethanol
-di fluoro , V35,
ol 01 STLT b IRV %&gﬂ@;ﬂﬁ%&@ 8 s
difluordphfinilm¢etate il 4 wb leEhpxhnesan 1'JnL gggﬁgg 21Las a@c}e}l a 01(1%0D50f 26.7 mL
(26.7 nglli]]cg)l %%B‘E'feﬁﬁw sg’lﬁ o(%{ﬁé ?“gl?fg/ %?11%)0 i | 'ét}ﬂi’ﬁlg f& ﬂﬁ@tefl‘g i T1R reaction
mixtur@yas darmed varg fdﬁéeﬁﬁleqjlemheci by addition§f 8 29k soditra s@%}eljlte?agﬁdrate and
stirred %%R%ﬁ& C?ﬁ%&lﬁh&f;d réﬂ&%% FERd 3191 tHé' oighni€ Iab&rwas aattentrated. The

I
residuegwdsapgrifiedehy qxb@g@phﬁqﬁptwég mltp aheé%}les &%Ey acetate AoV PiBe title
compound as a white solid. INMR(CDCI3) & 3.99 (s, 2H), 4.03 (s, 2H), 4.35 (s, 2H), 4.54 (s, 1H), 6.70-
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resi due was purified by silica gel chromatography wth

hexanes / ethyl acetate = 4 : 1 to afford the title 15
woaoppmoesdy INVR(CDCLl3) S 1.47 (s, 6H), 3.48 (sPCRHS2004/018348

4.18 (s, 2H), 4.47 (s, 1H), 6.66-6.77 (m 2H)

7.25-6-7.35(m 8H); Mass Spectrum me = 483 (Ml

35C, 35Cl) and 485 (M+l 35C1, 37Cl). EXAWMPLE 20 CI

CN e/ \ F C F 20 3-1 Ifbis(4

chl orophenXl ) net hvl | azeti di n-3-yl i denel -3-(3

6.80 (n123l$ 2&@%@@&‘3%)) MsZSgliTRk Byl pugpanenssdii 35e) sk ass &1 35,

37cD. chlorophenyl)nethvlIazetldln 3-ylidenel-2-(3
5-di fl uorophenyl)ethanol To a solution of 2.11 ¢
(4.45 mol) of methyl { 1-[bis(4-chlorophenyl)methyl]
azetidin-3-ylidene}(3,5- difluorophenyl)acetate in 40

ssoz 35 SRR B SRR AP P

THF) , dﬁmggmgmxjgggmmnnkna for |h at -78 T The
The reac&cﬁlcl{mh&ge %t% ;’Hé%{ouﬂﬁ J13138(0)9) d@r{qq?lsﬁochlf&u?ghg{ijyl)lneﬁ@l] azetidin-3-ylidene }-2-

(3,5-difiweophgrDabenol Same @137 mergDies meflnegpitonic anpyarids, ihigs Q4SS mmol) of

sodiumlc§@fdel 20 19886 (b.1371 ﬁﬁl@ﬂ piting iR G nell él%ét@m&ﬂy @hs dRd for 12h at 1t, and
concentr ed The re |gye was

then coBSPGHELGLIF APV RS AUT SPRpPeBipR i JoSfrdfRp aceute o
e e dmpburs ENRGHIRELEA 345 (s 1% (5 GFDck OMRDCHELG) 1B, 069675 (m

3H). 7. %@9 750 Wi e s Bl 4 AR (RS e 3 M1 37,

(m 3H), 7.30-6-7.40(m 8H); NMass Spectrum nie = 446
(M+r1 35C1, 35Cl) and 448 (M1 3501, 37Cl). Step 2:
3-{
Step 3: 1 [ bl Sz( rﬁJﬂJ@&ﬂ%@M&M&hﬁ}a&&tﬂaﬂJyntﬂdﬂe133 y3,5-dBEnejopBenB-2,2-
ﬁorophenynkpropanenltrlIe The reaction

144 0t [a} d

th ur Y T DT )02
To a solutioh oS §2img k0. m@mﬂnelm yf 3-frefbivyd-fhlapplienglmetByljazétaendyLidene }-3-(3,5-

d1ﬂuor§élfxr1]y Ircng 0 ogtﬁl ezlg g%ﬁy ?’ﬁ%ﬂgels f&g‘eﬁ a'l%%jﬁg% éﬁg 411‘1[1{?,' (b 4qf ol) of lithium
bis(trirsetigjilsily)oyide | 106 senionlia THE) €. it1ea skirred for 3§ piimy |a'rr€8 | (ﬁ TheppO ul. (0.476
mmol) %f 10@&&&%% tv&rak Luﬁie&@ﬁ'd ® 'iv'ag &igdd fR radéll‘a&haﬂﬁh %tt78 @NArhe tré!i@ﬁbn mixture

concentr at ed residue was purified by silica

was quensherhiat %S‘&}nﬁﬁﬁ?[' WC ‘f_vﬁerhaéﬁ ihen the /reaépwwmxgg% as poured 13t %6 fg- of ether and
washed Wwith £ mEoifpg NaHCOBNVRE C@1i8)ay8 vBis 2ded gver Np)S043n@ goncentrated. The

res1due7\!v_%g)ugﬁqill%y( sglg‘grg:_? ma?%aé)ﬁy g%gl)ct{efgw P eﬁgyl acetz&gs ﬁ/ﬁ!% afford the title
mpogS ISR ik 57 GSodl ) e 450677 (m. 28D,
ey i39 nedscg3e

2563kl Qﬁgﬁﬁﬁw P panas ¥ EnTEcR e,

sol ution of 62 ng (O. 136 mol ) of 3-{

1- [ bi s(4-chl or ophenyl ) netRyMrzetii di n-3-yl i dene}-3- (3,

5- difluorophenyl)propanenitrile in 5 nL of THE was

added a solution ofcCl0.41 nL (0.41 mml) of lithium

bis(trinmethylsilyl)apde (1IMsolution in THF) and it

was stirred for 20 -78 T. Then 30 uL (0.476

nol ) of i odonmet haneN\wag added aRd jt, was stirred for

addi tional 2h at -78 C Thﬁ [ m xture

~+

-98 -



10

15

20

25

was quenched by adding 1 nL of water and then the
reaction m xture was poured into 30 nL of ether and
waQoosambsed With 5 nl of aq NaHCO3. The or gani c PCEaSR004/018348

was dried over Na2SO4 and concentrated. The residue

was purified by silica gel chromatography w th hexanes

/| ethyl acetate =4 : 1 to afford the title conpound;

INVR(CDC13) 8 1.47 (s, 6H), 3.48 (s, 2H), 4.18 (s,

2H), 4.47 (s, 1H), 6.66-6.77 (m 2H), 7.25-6-7.35(m
3{1-[bisPAWhlo 1SRG {aHd i ehd%né‘rﬁs”l(i%ﬂu&ﬁﬁienvﬁﬁﬁﬂéthﬁﬁldvﬁgﬁtrﬂe

Further WHI9A O g@lgmﬁé?}rﬁ‘gﬁ%%'\ggp% gﬂ?%; th%Ehe %ngouﬁ:d 1N§ﬁl(¥@€l3) )
1.43 (d, 310)Je7.0 fhap r3;5|4)(qrelﬂh§?1 E45 &lzi i 77 Byt @%l@‘n ek, 31 2ds, 1H), 6.74-6.77 (m,

-heth 5 &5y, 37
sin, 7257 o AR e e A 1 B 50, " 4 PP S 3T
the title conmpound; 1INVR(CDCl13) S 1.43 (d, 311, J=7.3
Hz), 3.54 (g, 1H J1 = & [EH =7 Hz), 4.09 (m 2H)
4.52 (s, 1H), 6.74-6.77 (m 3H), 7.29-7.40(m 811);
Mass Spectrum nm e = 469 (M+l 35C1, 35Cl) and 471 (Ml
354, 37Cl). 5 EXAMRLE 22 C OHF F 1-114 | (4
chIorophenNI)ethyII

5- dlfluorophenyl) | 10 Step 1:
Met hyl azeti din- yI|d - df'f | uor ophenyl ) acetate
To a solution of 0.405/9 ( of net hyl

\yl ) azetidin-3-
ylidene] acetate in 2 nL of dry \ aE added 0.284 g
(2 mmol ) of 1-chloroethyl chlorgiformate and the
solution was stirred at roomténperature. After 1 h,
the solution was concentrated and the resi due was

1-{ 1-[1 X4-tH1oto st athvi lazeRidinit 3 -vif deAd}9b- Bt difludrephgn )-2-Tiethy Ipxppan-2-ol
decanted and the solid residue was dissolved in 15
nmet hanol and heated to reflux for 6 h. The sol ution
was concentrated to afford the title conpound as the
hydrochl oride salt: Mass Spectrum nle = 240 (Mtl).

Step 1: St ep Methubpzeliflingvjidene(3.5-difluorophenylacetate

Toa soﬂlﬁorp&l dosRhe B‘Hﬂ(ﬁ)?(;f hety 2363- il sropheyty 1 [d € digAdnSIimethyl) azetidin-3-

yhdene}ixﬁ%@t% )nu or pph &;{ﬁl—&acgsta lc:led 0. ﬁ4sgo(5 lilr&rrllocf?ofq -ch?or(}e%l ghl(n%fd?mate and the
solutlorﬁ&&tshﬁbm:tﬁocyﬁ tegtpa@uBs. SAfttr fl Ihthe sphtimmWds sorcentrated and fpregdue was

v nl P} B HRES SRAGRR A8 ARl Mot
methansltand heatedad reflug rﬁmrtﬁeknﬁl“eheaﬂluﬁ@l wanfoopentzateq 49 affgrdbotile qoznpound as the
hydroclp‘ﬁi%e sal?szfsgggvamlﬁxr nAcelax¥pasohydri de was added and

xture s stirred at roomtenperature for 3 h.
The reacti on was quenched by addition of

Step 2: Methyl { 1-[1-(4-chlorophenyl)ethyllazetidin-3-ylidene }(3.5-difluorophenyl)acetate
A solution of 0.142 g (0.5 mmole) of methyl azetidin-3-ylidene(3,5-difluorophenyl)acetate, 0.142 g (1
mmol) of 4-chloroacetophenone and 0.15 mL (12 mmol) of triethylamine in 5 mL of dichloroethane was

stirred at room temperature. After 5 min, 0.422 g (2 mmol) of sodium triacetoxyborohydride was added

and the mixture was stirred at room temperature for 3 h. The reaction was quenched by addition of
saturated KHCO3 solution and the mixture was partitioned between 10 mL ether and 2 mL saturated

KHCO3 solution. The layers were separated and the organic layer was dried over NapSO4, and

concentrated. The residue was purified by reverse phase chromatography (Waters Xterra C18, 19 mm x

-09 -



saturated KHCO3 sol ution and the m xture was

partitioned between 10 nL ether and 2 nL saturated
wébkuGAesmbut i on. The | ayers were separated andPCiais2004/018348

organi c |l ayer was dried over Na2SO4, and 25

concentrated. The residue was purified by reverse

phase chromat ography (Waters Xterra C18, 19 mmx -99

WO 2005/ 000809 PCT/ US2004/018348 10 mm) using a

gradi ent of CH3CN H20- Et 3N (20:80:0.1 to 60:40:0.1) to

fofoQrothd; i EN- SR PR E20:30VE S $o SRAEN. [T hfforiehstitR HBmpound;
mmm)?’%%g%dtg%%ﬁandi 38099( 1 gSCl). Step 3. 1-{

Mass Spebirfth: o/ HSAMP RERY lapd 34 M-z2CDdi n- 3- yI i dene} - 1- (3, 5-
di f 1 uorophenyl)-2- 5 nmethyl | propan-2-ol A solution of
0.02 ng (0.53 nmmol ) of nethyl

1-[1-(4-chl orophenyl)ethyllazetidin-3-yl} (3, 5-
di f 1 uor ophen acetate in 2. he 78
S C undert o erbErn RS- GuE A RaE ¢ S R
5 M sol méth@propdn-2velt hyl lithiumin ether and the solution
.Wa irr at =78 To Affer 1 $AeQiin-3WAR3,5-
A souigRF 08 ot G5 Hpeiy et a1 P onltrophO g e ikl SR s
difluoroghenyl)atétem et bbtetherasiQolet tef/R eF updsgniogan. 19 thighas add §-8 mL of a

1.6 M soffHdH QF ﬁleJhZiY BhuBtiRehede tOMRidn wiB Stindddtdn -7ROCITAf@E Dyt the solution
acetate a J t

.
he_conbi ned organic extracts were. dried
R A R s
10  water. ’I?M afR8! B Rr RRaHEshed RortiTBdsag thalohyL §tﬂﬁ(§£¢taeﬁ}%®h¢5& a%rgjﬁmd organic
A e e
chromatpgrephyd Watees ieme EHS L& g 116 mEpsing 2 gRdier i |dé%%§£%§%@

(20:80:0?%%6-%5@115%].@{ %ﬁ&xs(éﬁ:; Zs srcpodRd e cé’h%&mrlaéﬂeqfﬁaff&d t;u; Zit;en(
compousgy olYRHDGHALD L bles A 25 45 A ARG 38 S Wi 4P, 7247 92m
; Jéﬁﬁ&é’&én%ﬁ/ Cl378kMfr1 35C1d add FodM4 35C).
15 4H%de ofophenflpeg¥¥iIaze%idin-3-y|idene|-|-(3
5-di fl uorophenyl ) - 2- net hyl propan-2-ol 20 Prepared from
met hyl azeti di n-3-yl (3, BEXAMPLUBH2Dphenyl ) acet at e and
1- (4-chl orophenyl ) pent an-1-one by the nethods
descri bed in Exanpl & 22; Mass Spectrum me = 420 (Ml

35C1) and 422 (M+1 3)€5).. EXAMPLE 24 - 100 WO
2005/ 000809 PCT/ USZ 8348 NF F

OH

1-{ 1-[1-(4-chlorophenyl)pentyllazetidin-3-ylidene }-1-(3.5 -difluorophenyl)-2-methylpropan-2-ol

20  Prepared from methy! azetidin-3-yl(3,5-difluorophenyDacetate and 1-(4-chlorophenyl)pentan-1-one by
the methods described in Example 22; Mass Spectrum: m/e = 420 (M+1 35CI) and 422 (M+1 37¢)).

EXAMPLE 24
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1-1 1 f(4 Chlorophen phenyl)nethyl]azetidin 3

yl i denel -1-(3 5-difluorophenyl)-2-nethyl propan- 2-1|
wabeqs/0bosodkt hyl PCT/US2004/018348

{1-[ (4-chl orophenyl) (phenyl ) et hyl ] azeti di n- 3-yl i dene}

(3,5 5 difluorophe yDacetate A solution of 0.280 g (1

mmol ) of 1-[brono(phenyl)nethyl]-4-chl orobenzene,

0.120 g (0.5 mmol ) of nethyl

azetidin-3-yl (3,5-difluorophenyl)acetate (Exanple 22,

Step 1) and 0.12 oL (0.7 nmol) of

di i sopropyl et hyl amyge\in 10 nL of acetonitrile was

heated at 40 C for . The splution was

concentrated and tNe [ '

ethyl acetate. This sO

aliquot of 20 nL e NE Organic extracts

4 X anb concentr at ed.
The residue was dissolved in afetonitrile and

purified by reverse phase chr 6mat ography (Waters
Xterra C18, 19 nmm x 50m"|) usi ng a gradi ent of
< hmiedyllnzetidi lidenetel -(Baditippraphenylyarmetyl
to afford the title conpound 1NI\/R(CDClS) S 3.74 (s,
3H), 3.88 (m 2H), 4.24 (m 2H), 4.55 (s, 1H),
6.70-6.86 (m 3H) 7 21 7.43 (m 9H); Mass Spectrum

Step 1: 1_5{ m l\e/IetleIAf{Aflo[(ég chlorop eny 3 pl?enyl)met%ylﬂazetldn?’ z%&ne}%’ gp 2:

1- [ (4qiShbroprepiteosthty (phenyl ) net hyl l azeti din-3-ylidene}-

A so1utiq15;o(fg>' zggdi L' “05)%‘9 nﬁ%}}%&@ﬁm{@%ﬁmyﬂj A GicbeRzak, 0429 (U5 iniol) of
iy o 10, ey Ut o S 2 8L o of
d11sopro letgglgﬁingé ) 1‘1:11,f01E H:@troﬁﬂlﬂ@ RS heneRtaal@°a fr 58 ML Tl whmbin ens

to - under nit
concenti@ted Bndythe gefsidie VAR @ﬁpmaql By 20gpL ﬁ%@%ﬁ |a1:eita}?1 'J{}'Fﬁ 80}111&10%1 wagglgs%gd with 10
L, watdr S8 Nk a G o8 Oh 4 vagwi¥hed #ith & E@dncaihqué’ﬁ)f Q0 fbret!80 acetate The organic

L A cetonitriie
s G RSB ol P IS e

Ut I ONn was
and puridied W@@e&@pb&@d dirdn@utogBPhi (wmfets@ﬁemmm& A My $Qmighusipge gradient of

acetomtﬁfé%&etﬁethylamg (30700 15080l tomcad thatide ¢dagpowhd Y HMR(CDCI3) 5 3.74
re separated. The aqueous | ayer was was gﬁ 2(%{] Mass Spectrum:
(s, 3H), Brssem 1), 424 por2H) ohs @flI‘Bt GyP-036 EpatD: hAl/ tHhHED ass Spe
mk_ﬁg%ﬁl %qugnr ags E\/Ht\psmlponbl ned, dried over Na2SO4 and
- centra g e residue was purlfl ed by reverse

phase chromat ography (Waters Xterra C18, 19 mmx 10
nm using a gradi ent of CH3CN H20- - 101 WO
2005/ 000809 PCT/ US2004/018348 Et 3N (20: 80: 0.

Step 2: 60: 40:10{1L)4- Cm@b@b@eﬁyﬂmmﬁmﬂd\l@fﬁlﬁw}éd3érfbﬂu°r°Phenyl)‘2'
concentr \hed o gfford the title conpound,
INMVR o¢:>/’ d;sbz i h)]ﬁz% 3
A solutDil)of 04945@((( & pumbRof m@thﬁls{l (#éil?rﬁ?hes%@hen? Dpethyl] 5 H%% i
yhdeneg(g)é'l 1%@'8@%@%&&5{@n e d&&ﬂ& v&(a%dolé’zﬁ@lﬂ fITundé2nifdded. To this was

added (046 I)‘qg@ﬁ@. WM RREeT off rpptl@fl 1uf1 a(n§ the resultmg solutlcgn washslt19rE(9 Q[h 88 °C for 30
minute®~ AsddoHOKIRPBETOI4) 1= sTet Ing bghtitmadt n2ehgllithium was added and the solution was

allowed to warm to —60 °C. After 1h, the reaction was quenched by addition of 5 mL water and the

layers were separated. The aqueous layer was washed with three 10 mL portions of ethyl acetate and the
organic extracts were combined, dried over Na2SO4 and concentrated. The residue was purified by

reverse phase chromatography (Waters Xterra C18, 19 mm x 10 mm) using a gradient of CH3CN- -H20-
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1-{ Step 1: Methyl azetidin 3-yl(3

5-di fl uorophenXl )acetate 10 A m xture of 0.406 g (1
wonoisjooedoo net hyl PCT/US2004/018348

(3, 5-di fluorophenyl)[1-(di phenyl net hyl )azeti di n- 3-

yl i dene] acetate and 25 ng of 10% Pd/C in 10 nL of

nmet hanol and 1 nL of 1IMHCO in ether was shaken under

40 psi H2 for 18 h. The m xture was filtered through

CELI TE and the solid residue was washed wth 30 nL of

Et3N (20%1;61%%04?@? Ho!ﬂo%éi%ﬁ‘s MREBoANEEHIlt 86 coRemfatedrtolaffiord the title
m xt

compouni SHRGERCHOR | 3650t ASEODAD B (BB 1Y CLpPy S PRo7Rgn 31

- SRRCE X4dmMTI38C] difd 432 2421 BR@)) . Step 2:
72274%@%5H$I?8ﬁ P@%§ chlorophenyl)ethylIazetldln 3-yli(3
5- dlfluorophenyl)acetate A solution of 0.015 g (0.054

nmol e) of methyl azeti dEXABPLEQR3, 5-di fl uor ophenvl)
acetate, 0.020 g (0.101 nmol) of

1- (4- chl or ophenyl ¥j 1 -one and 0.015 nmL (0.12
mol ) of triethylam=e\in 5 nL of 20 dichl oroet hane
N

was stirred at roo peraturex After 5 mn, 0.050 g
(0.237 nmol ) of so [ o ohydri de was
added and the m xture gd at room tenperature
for 6 h. The reaction as ylencYed by addition of
saturated K2CO3 sol gtion and thg \ture was
partitioned betwéen 10 nL ethe @ 2FnL sat urat ed
K2CO3 solution. The | ayers were S€eparated and the
organic |layer was dried over Na2SO4, and
concentrated. The residue was purified by reverse
1-{1-[1- @ﬂm&o&ﬁﬁ@mﬁ@ga RRN-3 (VAL -63.5 d@hoblmyB-2GAdhyIdiepand-ol 10
using a gradient of CH3CN H20-Et3N (20:80:0.1 to
60 40:0.1). Honopgenous fractions were pool ed and
concentrated to afford the title conmpound as a m xture
of -102 WO 2005/ 000809 PCT/USZOO4/018348 isoners
Step 1 1: MBss Mnnm'dlnfﬂﬁ(l—s- Pl porominge 3 1)

A nuxtu%é’;@?s 4%%%;‘(‘1 ‘irHﬂBl) 6# tHy1 @@mﬁ%@?ﬁl (&@Hen@%tt(ywzjeudm-a’-

ylidenelacdtate Qmi?émlg)ofol@ ﬁ}rélf(]ﬂ)]., ]og%tpfn}fﬂl pndal Jg}lhoa éMeI}ICI;JLEer vas shaken
under 40! péx 'H%?fbﬂlﬂm Mpte)miRtureSwasetitaset] iropghrCELIBE apd e pelidieilusfwas washed

with BOInlE ?fp% 1r (;lﬁﬁémtﬁ %ﬁfgﬁgﬁny%% ﬁ,o{z]fﬁord a rmtx.tuée of tge title compound and
diphenylthétB@REYKidh Badhidh baparaoyddnytvisavet diteetly m the pext stefy Magg $peptrum: n/e

oy %Pi)cooled to -78 C under nitrogen. To this was added
= WD m of a 1M sol ution of met hyl I'i t hi um and t he

solution was stirred at -78 C for 30 mnutes. A

second aliquot of 0.1 m- of a 1M solution of

met hyl I'i t hi um was added and the solution was al |l owed
Step2:t 0 10 MiBh{D {tm1&&113}on14&1t/1®dthd11azetmle3-vleasci -difinoropienyliacetate

A solutg)étpogcég& ggk()a/ q—ﬁgg%é]ﬁg% I}yi@ngdl\é\%éﬁg\aba (ﬂﬂ%ﬁg \%ﬁ} hﬁ?’ eétteV\@ f)ﬁ) g (0.101
mmol) B 1- pmﬂcbremnmpeeﬂmwonam@twé neln 9. 2hremel) gfamp@yla@;ae rnaétné of
dlchlorpegéz}na s %eed at roo tergpq%yc&xre N‘i’t@%tpg @569 (U:ﬁtlﬁlﬁ(sl?& soa_llaﬁi

y reverse ase chronmat 0? ﬁg i, ”
triacetdxy\dretrysiridt way z’ald@l@d tllegmﬁmq(qug;tlﬁﬁ; at jQ9rR &n&e@]‘,uéed O he reaction
was quédidBedy dddfrolloBMiur§i2dK 8000 sdluficn 460 thGniBtuis) wasl-g@nmlgeqqldqggveen 10 mL

ctterapd i S8BT OR0 TR L) B CLB0L . iy e was drid

over NEh 8¢, in@Pédnanpra@dH)The tesiibe WaQ@lr(ﬁﬂl b Fgversa plgse ¢ ong%raphy (Waters
Xterra &1%% 93;&% 1?'}9111)1%@%%2& fg’sz —H%@) QQN%zcﬁé’o 4. Mo eEbe)o ).

Homog%ha)us fractions were pooled and concentrated to afford the tltle compound as a mixture of
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7.20-7.32 (m 2H); Mass Spectrum me = 422 (M1 35C1
and 424 (w1l 37Cl). EXAWPLE 26 C OH NF 20 F 1{ |
wo 20b05(0d0sob| or ophen ) peniyl | azetidin-3- iy deneETius¢®@4/018348

5-di fl uor ophenyl ) - 2- net hyl propan-2-ol Prepared from

met hyl azetidin-3-yl (3,5-difluorophenyl)acetate and

1- (4-chl orophenyl ) pent-4-en-1-one by the nethods

descri bed in Exanple 25. Faster isonmer: 1NVMR(CDC13) S

1.09 (s, 3H), 1.13 (s, 3H, 1.4- 1.9 (m 4H), 2.40 (m

1somers,3\)f9 i{%)ctzmé rﬁ}/SZH)ZQ (13[+}3§(6‘12an(1 b4 A1 37331)43/Ia(s§7$ etlim: e 2122 (M+1

68 25 6. 76 (m 3H), 7.23 (d,
35c1andz44)4(M7r1§1C d, 2H) Mass Spectrum me = 420 (M1 35CL

and 422 (Ml 37Cl). Slower isomer: 1NVR(CDC1l3) 8 1.15
(s, 3H, 1.19 (s, 3H), 1.5-1.9 (m 4H), 2.14 (m 1H),
2.7 (m 1H), -103 WD 2005/000809 PCT/ US2004/018348

o 11y, Tl e Shen g T SSha ooy -
Mass Spglpropm-24f e = 420 (M1 35C1 and 422 (M1 37C1).

\ me azetlam-o-
A soluuw dzgﬁgg 04 Thmiior Moyl {hl"_[l(zt énc'):roﬂhe&yﬂ(gﬁ&?l) i) aeidin-3

nyl azetid
ylidene }&3, ﬁi—diﬂug@ph;}gm 1a)e.125 e qlfy pﬁlpb‘ﬁ%ﬁfogleq) o~ t pde nMggfﬂy |To this was

added 0{1 o, &(a“nxﬁ Ek&l&idﬁnﬂ%@thlﬂmmﬁﬁhﬁ@mle )st[&ﬁidilW/dsaﬁﬁéd aAi-n8 2 fok BQ Buinutes. A
-di f cetate sal ution

h
second athmt)of ag rn%,pcl_) gi?%\ﬁﬁ%bm |naem¥ lﬁlwnjn Was %&1] eg Flt(l) 21?] Eogut 091 \Qa\é allowed to

warm to0-6028 thérththH‘fﬁ'alht)onoflas HOenvrddhyladdition of 5 mL water and the layers were

i e organic
separate%t z”b zﬁu &%'61( E%wasgﬁi xgﬁ{ t%&? %Byr%]) Bﬁetﬁﬁ%@émg §ndf21t)ﬁ g
extracts aveeg ¢oribines) déleqvggerg\@ PQdy angh co&%en@iatf, esdd e.maé pgrol?e y everse

phase cM@ﬁat@Qfﬁﬂﬁzr(Wa@Jrﬁﬁteﬁﬁ ¢ 18 1@ mesilduennamg agisizot ofFION- HZO—Et3N

et hyl acetate. This sol ution s wash
ey nHomResnat Bt M posjgdnd Gone Pl fropd e e
compoug&CIONMR @D @0k 0.86-0.34 fira, ?éi)r@c% b@@ﬁaﬁé{) rmse1 P gm;ﬂ), 1.35 (s, 3H), 1.36

o SRR G L SIS 2 2R RGOS g hefgersno

7.20-7. 520G DHY; Mis@Pleytran: w/e =1E22\0ié ﬁécmwn%(l\amh (CED m cron
silica gel, 20 mmx 10 cm using a 2:1 m xture of
hexane and 5:4:1 hexane-nethyl tert but yl
ether-acetonitrile. HonmdgeWdBBER?acti ons were pool ed
and concentrated to_ afford the title conpound.
INVR(CDC13) S 2. 65- 2169 (m 1H), 2.88-2.93 (m 1H),
3.05-3.16 (m 2H), 277#X\-3.46 (m 1H), 3.67 (s, 3H,
3.81-3.86 (m 1H), (s,
6.80-6.85 (m 2H)

1H ,\g.69-6.74 (m 1H),

1-{ 1-[1-(4-chlorophenyl)pentyl]azetidin-3-ylidene }-1-( 3.5-difluorophenyl)-2-methylpropan-2-ol

Prepared from methyl azetidin-3-yl(3,5-difluorophenyl)acetate and 1-(4-chlorophenyl)pent-4-en-1-one by
the methods described in Example 25. Faster isomer: INMR(CDCI3) & 1.09 (s, 3H), 1.13 (s, 3H), 1.4-

1.9 (m, 4H), 2.40 (m, 1H), 2.7 (m, 2H), 3.1-3.2 (m, 2H), 3.42 (m, 2H), 4.91 (m, 2H), 5.70 (m, 1H), 6.68-
6.76 (m, 3H), 7.23 (d, 2H), 7.31 (d, 2H); Mass Spectrum: m/e = 420 (M+1 35C1 and 422 (M+1 37C)).
Slower isomer: INMR(CDCI13) 8 1.15 (s, 3H), 1.19 (s, 3H), 1.5-1.9 (m, 4H), 2.14 (m, 1H), 2.7 (m, 1H),
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7.19 - 7.37 (m 9H). Mass Spectrum me = 442 (M1
35C1) and 444 (M1 37Cl). 20 Step 2: 1-{ (
wa-2)¢sho@ob or ophenyl ) (phenyl ) met hyl | azeti di n- 3- pCYAB2(03/018348

5-di fl uorophenyl)-2- nmeth 1 ro an-2-ol A solution of

0.044 g (0.1 mmol) of nethyl {

1-[ (4-chl orophenyl) (phenyl ) methyl] azetidin-3-yl}(3,5-

di fl uorophenyl)acetate in 5 nL dry ether was cooled to

-78 C under nitrogen. To this was added 0.45 25 niL of
2,032 (f 339 Ihltlll_ﬁrh &f (niTQHIS‘)é 15 D iy 6 864. 75 1te, 35), @118 o) 2WaS 26 (d, 2H);

stirie

78 30 A
Mass Sp it mie <204MES0| O G OAFL Py | | ¢ hi um was added,

and the solution was all owed to marn1 - 104 WO

2005/ 000809 PCT/ US2004/ -60 C. After |h, the
reacti on was quenched d |on of 5 nL water and
the layers were sqﬁarated The aqueous | ayer was
washed with three portions of ethyl acetate and
t he organic extrac conbi ned, dried over Na2SO4
and concentrat ed. s gurlfled by reverse
phase chromat ography : erra C18, 19 mmx 10
mm using a gradient o O-Et3N 5 (20:80:0.1

to 60:40:0.1). Ho wer e pool ed and
concentrated to af pound;

INVR(CDC13) 6 1.37 : 2H), 4.12
2H), 4.50 (s, 1H), 6.68-6.76 (M 3H), F% 22-17. 4gnzm
9H); Mass Spectrum nmfe = 440 (M+l 3501 and 442 (M+l
1-{1- rm%ﬁfélaoh XAV B Rty 1Gketitn-3-N) F-(3 SdlifldRphenyD-2tmethylpropan-2-ol
(4- chlorophenyl)(4 nethylsulfonylphenyl)nethyl]azet
|d|n 3-yl}-1-(3,5-difluorophenyl)-2- neth 1 ro an-2-o0
Prepared using
-f i 1}/ o_ ) -‘ GGII{] acetate

1- [bronn(4 chlorophenyl)nethyl
Step 1: ene ad : hehlofopheny b by A5
A solut1 M%é(@” Phino %g I}ﬁ@% 6{¥ﬁényﬁﬁﬁt{lcl}1]-4kﬁloﬁﬁ%hﬁhﬁ 02128 g@.1 mmol) of
0 r
B e R
in5 mLI dt aJ:e’conY&lle"ws nydtgdoeng ﬂD ifdr 1B lhe TRe sbatioe dvassondersatddisad) thegesidue was
d1ssolve4ieg 5 Pﬁqf%ély&hé?t%te %%15 S il EashedAOith { Mt 1va32Q3d thBGkeous layer was

washed with a second aliquot of 3 mL ethyl acetate. The organic extracts were washed with brine,
combined, dried over Na2SO4 and concentrated. The residue was purified by chromatography on a

-4_(nethy|s |_f

Waters RCM column (5 micron silica gel, 20 mm x 10 cm) using a 2:1 mixture of hexane and 5:4:1
hexane-methyl tert-butyl ether-acetonitrile. Homogenous fractions were pooled and concentrated to
afford the title compound. INMR(CDCI3) § 2.65-2.69 (m, 1H), 2.83-2. 93 (m, 1H), 3.05-3.16 (m, 2H),
3.41-3.46 (m, 1H), 3.67 (s, 3H), 3.81-3.86 (m, 1H), 4.30 (s, 1H), 6.69-6.74 (m, 1H), 6.80-6.85 (m, 2H),
7.19 - 7.37 (m, 9H). Mass Spectrum: m/e = 442 (M+1 35C1) and 444 (M+1 37q).

Step 2: 1-{ 1-[(4-Chlorophenyl)(phenyl)methyl]azetidin-3 -yl}-1-(3,5-difluorophenyl)-2-
methylpropan-2-ol

A solution of 0.044 g (0.1 mmol) of methyl {1-[(4-chlorophenyl)(phenyl)methyl] azetidin-3-y1}(3,5-

difluorophenyl)acetate in 5 mL. dry ether was cooled to —78 °C under nitrogen. To this was added 0.45

mlL of 2 1M solution of methyllithium and the solution was stirred at —78 °C for 30 minutes. A second

aliquot of 0.45 mL of a 1M solution of methyllithium was added, and the solution was allowed to warm
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20 EXAVPLE 30 -105 WD 2005/ 000809 PCT/ US2004/ 018348
c OH NF FF 1-{
wao-2psdoetob or ophenyl ) (4-f1 uor ophenyl ) et hyl | azePCuius2@+4918348
}-1-(3,5-di fluorophenyl)-2-net hyl propan-2- ol
Prepared as described in Exanple 27; Mass Spectrum
me = 460 (Mt1 35C1) and 462 (M+l1 37Cl). 5 EXAWPLE 31
a OH N~ F C F 2-11([bis(4
chl orophenyl ) net hyl | azeti di n- 3-yl i denel -2-(3

t0 —60 °C” ngt il qa@nfétﬁ’cﬁﬁﬂ lw)a?&ﬁbﬁﬂfé'd by AdBti SOt rh0 Waef andl thel lager #erdSeparated.

bIS(4 chl oro
The aqugppalopesorss Syt HUREEL GO per e oS A Mekypl opfects vere
combined Qirigil oodr NagSQh sl cancknrrateq Thfreiye s puficdhydevsrss phase
f iR aBeBAE Of3CNMI0-Et3N
hmma@%%‘plﬁ% (%teg Xt ?1%9 In%\%gégby s%ll}l% ?lérng for | r? at ?78 :
(20:80:0TI1e 160 t40 e 1p eIammgamus fiiatians evewenolad prisepnecatrpied fopfford the fie
compomﬁﬁ ANSIRLCP1E 8dizony, s f3a326nd) e B Ayid (al H{mo &0l dlEY 6t68-6.76 (m, 3H),
uench the reaction foll owegd by stlr éB I h at

7.22- 742(m FReMasrdipedimen: pe tHOM M i red %&é ed and the

organic |ayer concentrated. The reS|due was purified

by silica gel chromatog hexanes / et hyl

acetate 15 to afford thg§¥$¥ﬂ§g%%npound as white

solid. INMR(CDC13) S3.99 (s, 2H), 4.03 (s, 2H), 4.35

(s, ZFD 4.54 (s, 1H_,_6.70-6.80 (m 3H),

7.30-6-7.40(m 8H). Spectrum me = 446 (M1

35C1, 35Cl) and 448 35C1, 3 EXAVPLE 32

-106 WO 2005/ 000809 PCT/\SZQ 0183 cl 0 YO

CH30,S F

1-{ 1-[(4-chloropheny1)(4—methy1sulfonylphenyl)methyl] azetidin-3-yl1}-1-(3,5-difluorophenyl)-2-

methylpropan-2-ol
Prepared using 1-[bromo(4-chlorophenyl)methyl] -4-(methylsulfonyl)benzene as described in Example

27; Mass Spectrum: m/e = 518 (M+1 35C1) and 520 (M+1 37¢y).
EXAMPLE 29

SageS

4-((4-chlorophenyl){3-[1-(3,5 -difluorophenyl)-2-hydroxy-2-methylpropyl]azetidin-1-

yllmethyl)benzonitrile
Prepared as described in Example 27; Mass Spectrum: m/e = 467 (M+1 35Cl) and 469 (M+1 37¢h.

EXAMPLE 30

- 105 -



N-/\V FNR2 d F 2-{
1-[ Bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl i dene}-2- (3,
wo6-200sfdoesop ophenyl ) et hyl 4-nitrophenyl car bonaPeT/Tis2@4/018348

solution of 320 nmg (0.717 mml) of 2-{

1-[ bi s(4-chl orophenyl ) net hyl | azeti di n- 3-yl i dene}-2-(3,

5 5 difl uorophenyl)ethanol (Exanple 31) and 175 ng

(1.43 mol ) of 4-dinmethyl am nopyridine in 10 niL of

nmet hyl ene chl ori de was added 217 ng (1.076 mmol ) of

4-ni trophenyl chloroformate, and the reaction mxture

was stirred for 4h The reaction m xture was

concentrated and t as, purified by silica

gel chromat ogr aphy \ ot hyl acetate = 12 :

1 to afford the title nd/as a white solid; Mss

Spectrum nfe = 613 5C1, \35C1) and 615 ( Ml

35C1, 37Cl). 10 YNH \ F C F 2-1

1[ Bi s(4 chl or ophen .

5-di fl uorophoyl ) et Wyl i sopropy¥carbamate To a

solution of 45 ng {0.073 mol ¥ of 2-{

1-[bis(4-ch|orophenyl)nethyL]azetidin-3-y|ideneé-Z-éﬁ% ’
1-{ 1-[(4-BrilorbPhesty U efbomphenyinp by azetidinAivi i bk Afinorophagy 4 e tiypropan-2-
ol 3 nmL of nethylene chloride was added 0.3 niL of

3

rsopropytamne and stirred for 4h at e j
breparedies Aear oI S BB s ol S 33T fad GBI 7.
purified by silica gel chromatography wth hexanes /
ethyl acetate = 4: 1t he title conmpound as
a white solid. 1NI\/R(CD2,I:1)§§1(A%E‘%3&5 (d, 6H J=5.7 Hz),
3.90 (br s, 1H), 39 (s, 2H), 4.06 (s, 2H), 4.54 (s,
1H), 4.74 (s, 2H), 68-6.74 (m 3H), 7.29-7.39 (m
8H); Mass Spectrum = 531 (Ml 35C1, 35C) 20 and

AMPLE 34 _~,107 WO 2005/ 000809

O
N\ /O F

Cl F

2-{1-[bis(4-chlorophenylmethyl] azetidin-3-ylidene}-2-(3.5 -difluorophenyl)ethanol

To a solution of 2.11 g (4.45 mmol) of methyl{ 1-[bis(4-chlorophenyl)methyl] azetidin-3-ylidene}(3,5-
difluorophenyl)acetate in 40 mL of hexanes and 40 mL of CH2Cl2 was added a solution of 26.7 mL

(26.7 mmol) of DIBAL-H (IM solution in THF) followed by stirring for 1h at -78 °C. Then the reaction
mixture was warmed to 1t for 1.5h and 8 g of sodium sulfate decahydrate was added to quench the
reaction followed by stirring for 1h at rt. The quenched reaction mixture was filtered and the organic
layer concentrated. The residue was purified by silica gel chromatography with hexanes / ethyl acetate
to afford the title compound as white solid. INMR(CDCI3) & 3.99 (s, 2H), 4.03 (s, 2H), 4.35 (s, 2H),
4.54 (s, 1H), 6.70-6.80 (m, 3H), 7.30-6-7.40(m, 8H). Mass Spectrum: m/e = 446 (M+1 35C1, 35CI) and

448 (M+1 35¢1, 37CL).
EXAMPLE 32
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Cl F 2-11 fbis(4 chlorophenyl)nethyllazetidin 3

vl i denel-24,5 -difl uorophenyl)ethyl dinethylcarbamate
wonepaned usi ng di net hyl am ne as descri bed i n BX&mSk@4/018348

33; Mass Spectrum me = 517 (M1 35C1, 35Cl1) and 519

(M+1l 35C1, 37Cl). 5 EXAMPLE 35 C OHF C F 1 1bis(4

chl orophen 1) ~net hyl |l azetidin 3 vlidenel-1-(3

5-di fl uorophenyl ) propan-2-ol Step 1: 1 1FBis(4

chl orophenyl ) net hyl | azeti di n-3-yl i denel(3

5-di f | uor ophenyt)) acet al dehyde 10 To a sol uti on of

0.59 nL (6.72 of oxalyl ghloride in 40 nL of

nmet hyl ene chl ori as added wy 0.95 nL (13.44

nol ) of DMSO at 8 LKred r 20 m nutes.

Then a sol ution of of 2-{

nmet hyl ] azeti di n- i dene} (3
in 10 nL of netWylg#ne chlo was added i nto above
reaction mxture/and it was Atirred for 30 m nutes at
-78 C. Then 2.732 nL (16.8 ﬁnnl) of triethylam ne was
added at -78 C and the m xture was stirre? for Lh$%§ 1
2-{1-[Bigié-chihmphaab byl laretidinp elidene ke @3 pdiporophersetgyh 4 nitrqnigny

CalAbomt‘geaction m xture was poured into 150 m, of ether and

wastied W tiT 15 nL of ag Na . _The or ic | ) o n s
ot D E ol P08, 0
diﬂuoroﬁgﬂsefalff tHaROREKEMEhle MDS8d Braad (uBImglpofA-did thy inopgi@gtine in 10 mL of

% and 446 1 1, 37 . - f DiaSkeact;
b b1 i3 gy il B
mixture fraglitiled Gorapheny Thoreapian nixtee was sogenprtedend thy gesidyg was purified by
silica geggéﬁgggqu%é/ QA3 B anel ? etﬁylsa%thﬂ‘: Lan . 9fo S@SRd oA i1k cSdpstladhy a white

solid; Mass[Spees(ut: otié 56EDAGHL GRS S B Mt 4P 63 Cheney ( 3, 5-
di fl uorophenyl ) acet al dehyde in 20 nL of THE was added
slowy a solution of 1%:?{@@%%‘4 0 mmol ) of
met hyl magnesi um chlori d . %%Iution in THF) at -78
C and stirred for dh. The reaction mxture was warned
to O Cfor |Ih and g_of sodium gul fate decahydrate
was added to quenc : reactionﬁ}QNﬁollomed by
stirring for |h at The quenchted xeaction m xture
was filtered and the O 97 yer s dried over
Na2SO4 and concentrat ed. si due was purified by
silica gel chromatggraphy wt exanes / acetone = 8
1 to afford {1-[DbiNs )
nethyl]azetidin-Sb‘ i dene} - 1- (8, 5-
di fl uorophenyl ) propan-2-ol as a white solid. Mass

peCt r U - n11 e B ,V .. Mé%ﬁdi?lg}{i-(3?:55\:&%Puo§)ggen%gezthvl(isl\élgrlonvlcarbamate

i@luo henyl ) et hano

difluorophenyl)ethyl 4-nitrophenyl carbonate in 3 mL of methylene chloride was added 0.3 mL of
isopropylamine and stirred for 4h at rt. The reaction mixture was then concentrated and the residue was
purified by silica gel chromatography with hexanes / ethyl acetate = 4 : 1 to afford the title compound as
a white solid. INMR(CDCI3) & 1.15 (d, 6H, J=5.7 Hz), 3.90 (br s, 1H), 3.99 (s, 2H), 4.06 (s, 2H), 4.54 (s,
1H), 4.74 (s, 2H), 6.68-6.74 (m, 3H), 7.29-7.39 (m, 8H); Mass Spectrum: mle = 531 (M+1 35C1, 35CI)
and 533 (M+1 35Cl, 37CI).

EXAMPLE 34
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~-NHNOO F O F 2-{

1-[ Bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl i dene
we-2205(08999 di f | uor ophenyl ) - 1- net hyl et hyl 1 S0 r 8CT/US2004/018348

| carbamate 15 Step 1: 2-{

1-[ bi s(4-chl orophenyl ) net hyl | azeti di n- 3-yl i dene}-2-(3,

5- difluorophenyl)-1-nethyl ethyl 4-nitrophenyl

carbonate To a solution of 420 ng (0.91 nmol) of 1-{

1-[ bi s(4-chl orophenyl ) met hyl ] azeti di n-3-yl i dene}-1-(3,

5- difl uorophenyl )@ropan-2-ol, prepared according to

the procedures of BEjasple 35, and)22% nmg (1.82 mol)

of 4-di met hyl am nopj L-0f net hyl ene

chl ori de was added ol )\ of 4 20

ni trophenyl chl orof or as stirred for 4h at

rt. The reaction m entrated and the

resi due was purifi promat ography wth

hexanes / ethyl acey : Mtd afford the title

conpound as a whi tc [ $ Spectrum nle = 627

(M+1 35C, 35Cl) and 629 (N%l 35C1, 37Cl). -109 WO

.2005/ 000809 PCT USqu %/ 9&834§ 39d1fporo Mﬁ IHh di]%th carbamate

1jazetl

Preparedlasidi d&ﬁé’thﬂl&hﬁé @meel ) exitlel nremhxalyipgeﬁzlewaw SpegnyT mdegé}l? M+ B35C, 35CD
u eny -met hyl et hyl i sopropyl carbamate To
a“d519ZM§gF {:H’ B a2 my (0.073 mmol ) of 2-{
1- [ bi s(4- chIorophenyI)nEKh&ﬁT@ i di n-3-ylidene}-2-(3,
5 5 difluorophenyl)-1-nethyl ethyl 4-nitrophenyl
carbonate in 3 nL. nmet hyl ene chl ori de was added 0. 3
nmL  of isopropylam ne=and the reaction was stirred for
4h at rt, followed [ i fi [
of the residue by s ca gel At ogr aphy with
hexanes / ethyl acetate)=N4 to afford the title
compound as white sa=d. ypegtrum nfe = 545
(M1 3 3FCl). 10 EXAMPLE

Cl F

1-[bis(4-chlorophenylmethyllazetidin-3-ylidene 1-1-(3,5-difluorophenyl)propan-2-ol

Step 1: {1-[Bis(4-chlorophenyl)methyllazetidin-3-ylidene }(3 ,5-difluorophenyl)acetaldehyde

To a solution of 0.59 mL (6.72 mmol) of oxalyl chloride in 40 mL of methylene chloride was added
slowly 0.95 mL (13.44 mmol) of DMSO at -78 OC and stirred for 20 minutes. Then a solution of 1.50 g
(3.36 mmol) of 2-{1-[bis(4-chlorophenyl) methyl]azetidin-3 -ylidene }(3,5-difluorophenyl)ethanol in 10
mL of methylene chloride was added into above reaction mixture and it was stirred for 30 minutes at -78

OC. Then 2.32 mL (16.8 mmol) of triethylamine was added at -78 °C and the mixture was stirred for 1h

as the reaction mixture warmed from -78 ©C to rt. The reaction mixture was poured into 150 mL of
ether and washed with 15 mL of aqg NaHCO3. The organic layer was dried over Na2S04 and

concentrated to afford the title compound. Mass Spectrum: m/e = 444 (M+1 351, 35C1) and 446 (M+1
35¢1, 37¢.

Step 2: { 1-[bis(4-chlorophenyDmethyl]azetidin-3-ylidene } -1 -(3,5-difluorophenyl)propan-2-ol
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FNR2 C F 2-{
1-[ Bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl i dene}-2- (3,
wo6-200sfdoesop ophenyl ) - 1- net hyl et hyl 4-ni t r ophenyl PCT/US2004/018348
carbonate To a solution of 420 ng (0.91 mmol) of 1-{
1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl i dene}-1-(3,
5 15 di fl uorophenyl ) propan-2-ol (Exanple 35) and 222
ng (1.82 nmol) of 4-dinethylam nopyridine in 10 nL of
nmet hyl ene chl ori de was added 276 ng (1.37 nmol) of
Toa soluipfl bt §8 gltgeq%sg SRS Qb RRL Rlordphbhy@NRethyDlyzetidini 3-ylidage }{35-

) reacti on_m xtuye. was, congentr
diuorogtes st inedon gt P TR V54 G RS Gar LCohyCried BF ) gD of
methylm!ﬁnteﬁuﬁl eXBAGS(3/0MESdtonAC EHEY # -78 ARand sfirredfoaflh.oFkk redvéion mixture

title conpound. SSs..Spect.r u &= ( i
was warmeskio) SGeTar S 2 St s T Sanfed Yl b g geaction.
followed W) sBRAS FQGOBI08. PRIGUISIR0 da0i@3rigturesyasfilteradiand fhe ogganig layer was
i . The residue was purified by silica gel chromatography with
dried °"%}faé5|0§‘(md C%C%nrtrgtelcﬁlenyk%rret hyi [azet i din-3-yLi danel 1253,
hexanes baatiohé &@r bisradfoyd §1-Ibisfeetigmoriicayl) me‘ihg%aZFtédlfY’éﬁl 1385 ;15' 370
. .08 kofif. NS Foim: @d/e 2460 (M+1 35Cl, 35C1) and 462
d‘ﬂ“"rO@l-eF@}Pg‘%ﬂﬁ?gh"?gsr%%%lg%y| Tiet byl azetidin 3yl i deney.2-(3.
(M+1 3315 7gDf | uor ophenyl ) - 1- et hyl et hyl  4- ni t r ophenyl

carbonate (Exanple 37) ERABIBYE 36f net hyl ene chl oride

was added 0.3 niL of isopropylamne, followed by

stirring for 4h aClrt. The reaction m xture was

concentrated and t esi due wasQpurified by silica

gel chronatographyQ@l’ hexangs /)chiyl acetate = 4:

1 to afford the titFe\conmpound, %hsé*Spectrunl me =

545 (M+l 3501, 35Cl) gmdNGPE=(M+1 35C1, 37Cl). 10

EXAMPLE 39 C O

1-[ bi s(4-chl orophe 8 dFn- 3-yl i dene} - 2- (3,
5-di f | uorophenyl) - t hyl et hy di met hyl car bamat e
Prepared using di &et hyl am ne &s descri bed in Exanpl e
38; Mass Spectrum me = 531 (M1 3501, 35C1) 15 and

2-(1-[BRBBcHiVhe A Hothy3Bsekilin-3-ylidene }-2-(3,5-difluorophenyl)-1-methylethyl

isopropylcarbamate

Step 1: 2-{ 1-[bis(4-chlorophenyl)methyl] azetidin-3-ylidene }-2-(3,5-
difluorophenyl)-1-methylethyl 4-nitrophenyl carbonate

To a solution of 420 mg (0.91 mmol) of 1-{ 1-[bis(4-chlorophenyl)methyl] azetidin-3-ylidene }-1-(3,5-

difluorophenyl)propan-2-ol, prepared according to the procedures of Example 35, and 222 mg (1.82

mmol) of 4-dimethylaminopyridine in 10 mL of methylene chloride was added 276 mg (1.37 mmol) of 4-
nitrophenyl chloroformate and was stirred for 4h at 1t. The reaction mixture was concentrated and the
residue was purified by silica gel chromatography with hexanes / ethyl acetate = 12 : 1 to afford the title
compound as a white solid. Mass Spectrum: m/e = 627 (M+1 351, 35C1) and 629 (M+1 35C1, 37Cl).
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EXAMPLE 40 C O-NH F NI C F - 111 W
2005/ 000809 PCT/ US2004/018348 21 1 fbis(4
wohbevogteeny| ) met hyl Jazetidin 3 yll 2 (3 PCT/US2004/018348
5-di fl uorophenyl ) et hyl isopropyl carbamate Prepared
from net hyl
(3,5-difluorophenyl)[1-(di phenyl nethyl)azetidin-3-ylid
ene]acetate (Preparation 5) by the procedures in
Exanpl es 37 and 38 to afford the title conmpound; Mass
Spectrum me = 588 (M+l 3501, 35Cl1l) and 535 ( M+l
35C1, 37Cl). 5 EXANREE 41 C O\ / \ F d F 2-11
fbi s(4 chl oropheny hyl ] azet &v—rm-e-yl 1-243,5
-di f | uor ophenyl ) et hy a ba?a-t—e Prepared from
met hyl
(3,5-difl uorophenyl (- (dVphenyret hyl ) azetidin-3-ylid
& giAret hyl am ne by t he

: B/to afford the title
conpound; Mass 1OCISpectrum me = 519 (M1 35C1, 35C1)
and 521 (Mm+l 35C1, 37Cl). EXAMPLE 42 C 0 YNH O N

Step2: \ !/ 2\{I1F[b1s@ch%ré’phlnyl)rxﬁd&tgﬂefbuahmﬂmpmnz-(3 5-

) me l'azetidin-3-y 4 ltIOI' ophenyl ) et hyl
lII I

net hy flyonophenyl)-1-1g
To a sol{ifonf db Eﬂgt{o Dmlnﬁ:ny loy 2- ll{lﬁs(phhln;dphmybykmggpm@nﬁ ytidgre) 4-(3.5-

dlﬂuorog?eglglg—g e Sy‘fet %ZE'}%’ ﬁéﬂg?%a.}l@naﬁ%;g ol Bf fﬁ?f@[ﬁn@ @lﬂ@ﬂdet\ﬁfs added 0.3 mL

ord th
of isopranyiqponavohd thebrsatiGpwat gtigngd forgh at & fg](lygveflw fmg:sy@ﬁ_a%o% ngéﬂaeurlﬁcatlon of

the residt® gy gga ée%oﬁ&%rap@%)) hexﬁﬁ%Wih?l #tdtate = 4 : 1 to afford the title compound
as white solid. Mass Spectrum: m/e = 545 (M+1 35C, 35C1) and 547 (M+1 35C}, 37¢y).

EXAMPLE 37

C S
PR

2-{ 1-[Bis(4-chlorophenyl)methyl] azetidin-3-ylidene }-2-(3,5-difluorophenyl)-1-methylethyl 4-nitrophenyl
carbonate
To a solution of 420 mg (0.91 mmol) of 1-{ 1—[bis(4-chlorophenyl)methyl]azetidin-3-ylidene}—1—(3,5-
difluorophenyl)propan-2-ol (Example 35) and 222 mg (1.82 mmol) of 4-dimethylaminopyridine in 10 mL
of methylene chloride was added 276 mg (1.37 mmol) of 4-nitropheny! chloroformate, followed by
stirring for 4h at rt. The reaction mixture was concentrated, and the residue was purified by silica gel
chromatography with hexanes / ethyl acetate = 12 : 1 to afford the title compound. Mass Spectrum: m/e =
627 (M+1 351, 35CI) and 629 (M+1 35C1, 37C).

EXAMPLE 38
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- 112 WO 2005/ 000809 PCT/ US2004/018348 CI ONH ON
OHF C F 21 1 fbis(4 chlorophenyl)netlllazetidin 3
wol200580¢$89 5- di f | uor ophenyl ) et hyl PCT/US2004/018348
21hydr oxyet hyl carbamate Prepared from net hyl
(3, 5-di fluorophenyl)[1-(di phenyl net hyl )azetidin-3-ylid
ene] acetate (Preparation 5) and 2-am noethanol by the
procedures in Exanples 37 and 38 to afford the title
conmpound. Mass 5 Spectrum nfe = 535 (M+l 3501, 35Cl1)
and 537 (M1l 35CIk 37Cl). EXAWPLE 44 CI OYN ONF
Cl F 2-1 1fbis(4 ch i di
2- (3 5-difluorophe
10 Prepared from {
1-[ bi s(4-chl orophenyl )
| uor ophenyl ) propa

Ie&hyh1dinethylcarbanate

o] —
zetidfn-3-yl}-1-(3,5-dif

e 1) and net hyl am ne
by the procedures gl 38 to afford the
title conpound. hs g e = 533 (M+l 35C1,
35C1) and 535 (Mgf 35C1, 37CLY. EXAMPLE 45 C NH NF
15 C F - 113 mo 2005/00080 PCT/USZOO4/018348 3-{

2-{1- [B1§(ﬂﬂ[§g]@{59‘(pgﬁgfgl)‘ngw %-égr}‘fﬁ??ég]z?gﬁ pﬁe p)g tsthediy i |
isopropyta@Rmhed from {

Toa sohl:ll"cijxgl%lg %% gj;gg(?;) hlioy }2-} {TEJHJEX Lﬂl%ﬁﬁén?i)ﬁﬁetﬁylﬁz}aﬁdlﬁ é—%h&mg}—ﬁ 3,5-
diﬂuorophenyl)-1-methy1ethyl 4—n1tropheny1 carbonate (Example 37) in 3 mL of methylene chloride was
added 0.3 mL of isopropylamine, followed by stirring for 4h at rt. The reaction mixture was
concentrated and the residue was purified by silica gel chromatography with hexanes / ethyl acetate = 4 :
1 to afford the tifle compound; Mass Spectrum: m/e = 545 (M+1 35CL, 35CI) and 547 (M+1 35¢y, 37C).

EXAMPLE 39

C 3
pags

2-{ 1—[bis(4-chlorophenyl)methyl] azetidin-3-ylidene }-2-(3,5-difluorophenyl)-1 -methylethyl

dimethylcarbamate
Prepared using dimethylamine as described in Example 38; Mass Spectrum: m/e = 531 (M+1 35C1, 35C)

and 533 (M+1 35C1, 37Cl).

EXAMPLE 40

9
gon?

-111-



10

15

(Exanple 1) by the procedures of Exanples 37 and 38 to
afford the title conpound; Mass Spectrum me 5 = 545

wObds/086808, 35C1) and 547 (M+l 3501, 37Cl). EXAGPILS2006/018348

C CN N F Cd FI1[bis(4

chl orophenyl ) net hyl | azeti di n-3-yl i dene} (3

5-di fl uorophenyl )acetonitrile To a solution of 540 ng
(3.53 mmol ) of 3, 5-difluorophenylacetonitrile in 8 nL
of THE a solution 10 of 1.41 niL (3.53 muol) of

2-{1- rblsPi‘&}{&obnc? Mﬁétﬁ‘ah%é\ddﬁm Ay inan sidaflieseed ethvBogosidchandte

m nut

Preparedg‘?mrmmptby]l (éé dg@.@rqp&ew[]zgi %jnetgyl)azetlde-thene]acetate (Preparation 5)
by the prlace[dﬁlle§ G&Eﬁ&iﬁlﬂésoamam ¥$ JonBlohiyth} titetdngtionnd MasnSpegttymimle = 533 (M+1

t was stirred for 3h at -78 T. Then

3ﬁ1:ﬁ§@@mﬁ?%éﬁaggwﬁol )of 4 di met hyl ani nopyri di ne, 840

uL(4.82 mmol) of N N- di EXAMPbElet hyl ani ne and 558 uL
(7.06 mol ) of nethanesul fonyl chloride was added and
it was stirred at -8 Cto rt overnight. The solution
was poured 15 into 80 of ethé&_gﬁd washed with 10
nmL of aq NaHCO03. Theani c laye \NQS dried over
Na2SO4 and concentrat ed J e rgsidue was purified by
silica gel chromatograp 't h\hexanes / ethyl acetate
= 9: 1to afford t (tle copp ; INMR(CDC13) S
3.84 (m 2H), 4.25 (WM172H), 4.2 1H), 6.76 (m

1H), 6.78 (m 2H), ¢-33 (m 3Ky, 7.38 (m 2H); Mass
Spectrum me = 430 (M+1l 35C1, 35C1) and 432 (Ml

,1et 'lélarbamate

Prep are(5 frdﬂnfnhdtt@ll C&)ﬁhéiﬁl)dbx))p]%nydé[ﬂ H@pmm@a@@ﬂw-yl1degqﬂ@petaMPreparatlon 5)

and dlmgﬁlﬁ ?8%? Q&EP% Egg grgélén‘%%)%§ 49 andASSSt%'Iﬁl)% tﬁtﬂ%}@gﬂéﬁt&:ng Mass
Spectrust mr‘er=f ng YhideC g

g ands Rl ( M%S§b%596 mn. Then 6 niL

of dry THE was added and the suspension was stirred at
25C. After 2h, 600 uLnE%gﬁﬂé%§4g1of met hyl it hi um
solution in THF, 0.96 dded at -78 T. After
30 min, a solutloe of 201 ng (0.46 nmol) of

1- [bIS(4 chlorophen I [ [

nethyl]azetl in-3-ylidene}(3,5 5
di f I uor ophenyl )acetgnit\vile in 2 of THE was added
/ red at -78 ﬁar 3h.

and the m xture was
Concentrated NHAOH (
tenperature | ower than,

2-{ 1-[bis(4-chlorophenylmethyl]azetidin-3-yl}-2-( 3 5-difluorophenylethyl methylcarbamate

Prepared from methyl (3,5—diﬂuoropheny1)[1-(diphenylmethyl)azetidin-3-ylidene] acetate (Preparation 5)
and methylamine by the procedures in Examples 37 and 38 to afford the title compound. Mass Spectrum:

m/e = 505 (M+1 35C], 35C1) and 507 (M+1 35C1, 37C).

EXAMPLE 43
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brought to rt and filtered through CELITE. The solids

wer e washed several tinmes with nethylene chloride and
woOheosageseous | ayer was extracted twi ce with nepoylusnm4/018348

chl oride. The conbined organic |ayers were dried and

concentrated. The residue was purified by silica gel

chromat ography with hexanes 10 / ethyl acetate 12 M

NH3 in MEOH = 100: 30: 6 to afford the title compound;

INVR(CDC13) 6 1.28 (s, 6H), 3.14 (S, 2H), 3.95 (s,

2H), 4.66 (s, , 6.56 (m 2H), 677(m 1H),

7.21-7.28 (m 8Hj)—Mass Spectrgm nle 473 (Ml

35C1, 3501) and Mk1 35CL, 37Chh EXAMVPLE 48 15

d FF NHO d d
1-[ (3-chl orophenyl) 4- or ophenyl ) met I]azetl di n-3-y
et hyl propan-2- ol A

I'}-1-(3, 5- dlfluorop env

CeCl3 (Strem Ch Tt 20 anhydrous THE
was stirred at e under N2. After |h,
the solution was cooled to F78 C in a dry

i ce-acetone bath and 2.5 nL of a 1. 6Mso| ution of

2-{1-[bis —tcﬁx oI fletn f E@h 12Ed g :
Preparedifirerg medyl @. Sscbﬂmrp@ﬁny}}[lédlakggylalethfﬁizeﬂﬁﬂ]?) éjhd%rfe acetatte I%Plieparatlon 5)

and 2- arbinoethanol by the procedures in Examples 37 and 38 to afford the title compound Mass

5 Specnaty o S0 ISET Xl ERLBORARY ) at dn-S-y

added and the solution was left stirring at -78 C for
1 h. The reaction was quene@d py 25 addition of 0.1
mL of nmethanol, diluted wth 40 nL of ether and
allowed to warmtocr 10 C Then aqueous NHACL

sol ution was added deopw se untllothe/cerlum salts
precipitated onto t e\ f | ask. The
super nat ant was deca g _sPlids were
triturated with two 20 ' [

sol ution and bri ne, a5 and concentr at ed
to afford the titI& 115 WD 2605/ 000809
PCT/ US2004/ 018348 ~conpound as Fa mixture of 4

di astereorrers The mxtur% vvas_urlfled by flash
p o ey 4764 = ) e y Lol

10 %%y%%h quhﬂmnﬁﬁor@ﬁﬁﬁylﬁﬁet}%f%z&ﬁﬁm -A¥a1- (Bb&lﬁﬂlﬂ)%phérfytb)propan -2-ol

acet at e- hexane to i.as 0

(Exampi¢ Drené nprhwlagn@dqwbmacedw%o Plet b B8 Fir P ormpound.
Mass STE@ASTERR0NET3 (wﬁr%cmééenaﬁmsdmmﬁﬁﬁhé%@r aphy on an

D columm chiral using 6% i sopropanol in heptane. 5

Faster diastereoner: 1H NVR(CDC13) S 1.07 (s, 3H),

1.14 (S, 3H), 2.28 (t, 1EKANPEEASS5Hz), 2.74 (d, 1H, J

= 10.7Hz), 2.82 (t, 1H, J = 7.5 Hz), 3.10-3.16 (m

2H), 3.62 (m 1H), % -6.73 (m 3H),

7.21-7.33(m 8H); =476 (M+1l 3501,

35C1) and 478 (M1 3

15
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Sl ower di astereoner 1H NVR(CDC13) 8 1.06 (s, 3H), 1.14
(S, 3H, 2.29 (t, 1H, J = 7.5Hz), 2.75 (d, 1H, J =
woQo0skDn)g092. 82 (t, 1H, J = 7.5 Hz), 3.10-3.16 eaw/URR)04/018348
3.62 (m 1H), 4.22 (s, 1H), 6.67-6.73 (m 3H), 10
7.21-7.33(m 8H); Mass Spectrum me = 476 (Ml 35C1,
35Cl) and 478 (M+13501, 37Cl). EXAMPLE 49 CNF\ [/ /
\' F NHO d 15 3-((S)-(4-chlorophenyl) {
3-[(1S)-1-(3,5-difluorophenyl)-2-hydroxy- 2- et hyl propy
RS-y 30 Bzidrsphbe/)V-epibpyk2AB) 1
R
dimethylpro ifle el =2~ onan- 2- ol
Pr%a?éd%%{"{sli-[‘Bﬁ(@cfhl&@pl@ﬁylﬁne(tliy]ﬁzdﬁdﬁi-&%}’l}dﬁ(3ﬁe{ﬂ1®r¢phe@30):prnpan-2-ol
r

THE was stifred jn 2 hr ee- X .

Examplc oot of Bl 30 o6 aBSHPRENRLop AT, MER Spectrums e
— 545 (MpQdSet 3601) afB54C (Mr185@1 $7Ce- acet one bath and 155 ni

of a 1.6M solution of ngfRyipEldi umin ether was added

dropwi se with viggrous stirring. The yellow green

m xture was stirred_at -78 C for an additional 30

m nutes and then a tion of 28.75 g (70.6 muol e)

of rmet hyl

(3, 5-di fl uorophenyl JTA- (di phenyl @6t hyl )azetidin-3-yl]a

cetate in 100 nL of dr A

m nutes, at such a rLa

bel ow -60 T. The rf

for 1 h, then excel\s garbani on econposed by the

dropwi se addition g 0O nmL of anol and 1000 niL of

ether while the $bl ution warnedfto -40 T. The reaction

s e e e
T eaBiSHAEE (of mRD o Pk ORphED P TL G 6 of FAF  sluion
of 1.41 SEGCRBY ﬁi_ﬂlto'l)rd)‘f teutauiaﬁmﬁ @?ﬂablotim ih heeks) aata_dactdh@ al?;fb\[: elssstirred for 30
. were tritura Wi ) ] llazetidin-3-
R
one (1) R tasnidtiénl andiie wiBBtinmtd 10 3pas-78 SnsThsn 549 meéhs” NEwpbrt 4-
i Okt 08 e, i f @588 ul ( 7.06 mmol) of
dlmethyzagﬁg(gﬁﬁglggggo ?LOM;@ '?Z&S%MC%QO&' 1%%@%?0 /ﬂ1908?% m::O oured
methang@@rybedgitk 08 3dBd amhis WapEirEpd @t vils CpRHOF RGN A" SOtion Was P
into 80 gm df':a@haadﬁdAast{ees\iiqh lﬂsﬂtﬂan @?s&?m d“pamtg!imﬁ]@mra‘fﬁé dried over Na2S04
ractions contal nin e .Las L enantl =
and ongergiisth ATRrSRVCEIPAEEIO B G Ry T BB aeﬁgylg;egate
9 : 1 towfford thei tiletchmpquayl; INVBHTDGSARS 3-SHEmnRIRY EBTID)2ED: 4708 1Y, 6.76 (.
, S, - ( = mfe 280 M2 35E1(3BCY) and 432
0. o A 3 Y50 o By A oo ply Y 01 T o
M+13661,326))., 3.62 (m 1H), 4.20 (s, 1H), 6.67-6.73 (m

3H), 7.21- 5 7.45 (m 1GHavbBBg7Spectrum nmle = 408.
Std: (15)-1-azetidgin-3-X1-1-(3
5-di f | uorophenyl) - 2\net hyl propan-2-ol A 500 nL Parr

flask was purged w R and charged with 1.2 g of 10%
Pd/ C and 20 nlL of nmthghol. To S was added a
solution of 4.1 g (10

muojrg) of/—NH:2
(1S)-1-(3,5-difluoroph

spirring at -78 C

s
epy

Cl E
1-{ 1-[bis(4-chlorophenyl)methyl]azetidin-3-ylidene }-1 -(3.5-difluorophenyl)-2-methylpropan-2-amine
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(di phenyl net hyl) azeti di n-3-yl] - 2- net hyl propan- 2- ol and

the m xture was shaken under 40 psi H2 for 24 10 h.
woheosmossopr e was filtered through CELITE and t RET/US2004/018348

filtrate was concentrated. The oily residue was

applied to a silica gel colum packed in 20% et hyl

acet at e- hexane and the colum was washed with 5

col um vol umes of 20% et hyl acet ate-hexane, then with

di chl oronet hane, with 10% nmet hanol in dichl oronet hane

A sampl%{;'tgzl%% infga Lﬁlﬁx‘%& @e(ﬁ?ﬁo%:lﬂigol) was dried with magnetic stirring under N2 at 150-

“oronef hane- me anol - ammoni um hydr oxi de. . o
160°C forlfromye s 6inlacfdrp HEF wep added predihe FusP@Eion yagftfsiat ph- After 2h,

600 ul. of iatll.éeM%g H%ﬁﬁyﬁ]ﬂu ML EEbMA S HF0.06 Hidol)eFas Radel fat €18 °CH Afdt 30 min, a
was use ifectiy in the next %tgp; Nh.ﬁ.%p ctr ne
solution af 2044ng (Q.Af)mmcg@ 1gbisg}-chlorophenyl)m thyl]aze%l in- -3?11 eneﬂra,S-
diﬂuoro%lfe%)l a@étbﬁml@fn%ﬁs)ﬁ Bfg/T])Iﬁ%J{aMcﬂdSﬂ arkt th@mixture was stirred at —78 °C for 3h.
- I - - - - - .,
1%15%6’15183{3 HRRY.bd°Cane t
Concentfate? Yy ﬂ%?go% earcllz%drwlt r'i% gen%eléag{? %J{blwgﬁ of ¥t he cr UC? ceﬁnﬁture e
brought ggﬂt mel ﬁdueeem tioegh GEIANH. Bh&dolids (20 wadksideyverd timep it methylene
. r t.QRL LS ' [ i
o354y 5 I VB Gn] i oaels
layers wéreglrigd gridscongepiratpd. JTip@esidue was purified by silica gel chromatography with hexanes

/ ethyl abd¥t® MPVANER lrONBPREAYI0) :B6t: byd hifed toriitle cpmpoundis INNBEDCI3) & 1.28

and the m xture wa eat.e t
(. 65D, 3 68 B0 TSP LR e g ey OrE Gh a1 (e Mass
SpectruBS/Was3aNIi300], A3e and 475i(Me-1 376k 36Avbi ned  filtrates
were concentrated and the residue was purified by
flash chromat ography using a step gradient of 5 to 20
% et hyl acetate-hexane.Eﬁ#@@?ﬁ%ﬁg contai ning the
faster product diastereoner were pool ed and
concentrated to afford the titlg conpound; 1NVR(CDC13)
8 1.07 (s, 3H), 1.14 . %8 1H, J = 25
7.5Hz), 2.74 (d, 1 (t, 1H, J = 7.5
Hz), 3.10-3.16 (m 4.29 (s. 1H),
6.67-6.73 (m 3H), 7. Mass Spectrum
me = 469 (M1, 35Cl) , 37Cl). EXAMPLES
= o—pt epared fromthe
: _ ordi nggbho the procedures 30
descri bed in Exanplgs 48 and 49. - 117 WO 2005/ 000809
PCT/USZOO4/018348Cf‘ F Ar >-N R4 HO Exanple Nane
Ar R4 Mass Spectrum nmle 50 .
1-{ 1-[Grclggropheny Hesblogpmhermethy Lipzpadin 3oy g3 3 fiflpprophenyl)-2-methylpropan-a-
ol (di phenyl net hyl )azetidin-3 yl] neth 1 ro an-2-ol

A solution of 0.985 g (4.0 mmole) of finely powdered CeCl; (Strem Chemical Co.) in 10 mL

anhydrous THF was stirred at room temperature under N,. After 1h, the solution was cooled to —78 °C

correspondi ng este

in a dry ice-acetone bath and 2.5 mL of a 1.6M solution of methyllithium in ether was added dropwise at
such a rate that the solids remained dispersed. After 30 minutes, a solution of 0.485 g (1.1 mmole) of
methyl {1-[(3-chlorophenyl)(4-chlorophenyl)methyl] azetidin-3-y1}(3,5-difluorophenyl)acetate in 5 mL of
THF was added and the solution was left stirring at -78 °C for 1 h. The reaction was quenched by
addition of 0.1 mL of methanol, diluted with 40 mL of ether and allowed to warm to — 10 °C. Then
aqueous NH,Cl solution was added dropwise until the cerium salts precipitated onto the surface of the
flask. The supernatant was decanted and the solids were triturated with two 20 mL portions of

dichloromethane and two 20 mL portions of ether. The combined organic extracts were washed with
saturated aqueous NH4CI solution and brine, dried over Na,SO, and concentrated to afford the title
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51 1-{ 1-[bis(4-chlorophenyl) \ /d 476 (Mrl
met hyl ] azetidin-3-yl}-1-(3,5- 35Cl, 35Cl);
wdaizbdswoesophenyl ) - 2- met hyl propan- 478 ( M+l 3501 pCB1S1004/018348
2-01 52 1-{ 1-[(4-chlorophenyl)(phenyl) \ Cl1 472 (M1
met hyl Jazetidin-3-yl}-1-(3,5- 35Cl); 474
di fl uor ophenyl) - 2- net hyl propan- (Mtl, 37C1) 2-ol 53
(1S)-1-{ 1-[ (R -(4-chl orophenyl) I &C 472 (Ml
(phenyl )met hyl J azeti di n-3-yl}-1- 35Cl); 474
compoun&i % T%tfujf léfﬁ gﬂg%bﬁhérs 21he ik dare §3Zscl‘all)1ﬁec[®§t flash clromateg2plpf on silica

4- chl
gel using(aptepreiadjane ot sopat i URE RS 1‘72@*&&% 6% gyl acetate-
hexane tc( e?ffo@d g’l/cf &1h@ér&ﬁii&d'k}f|t])etﬂ}e c()hvibdund?: ‘I’E&}nanmﬁnehs df thefasiar diastgreomer

were sepéﬁaqefl mﬁ Flg %af’?}gffnﬁé d%lﬂ g( IILIED <(, 3 Ilg é;? olgopaf}lgl n(h%'t;ne
Faster dlmamm ¢BEl0pd q7 (S,éﬁ) (1,\;@1(8 %H’)C% B (tq 1§, Jig H2), 274 @ 1H,
= 107y BO7 AN o' 'ﬁﬁ%r Bt 51309806, RET/ 44520041 0468483 (m, 31,

7.21-7.34(8, BHHMdss) Spquh@ 33)‘5(&}1( %5 1%5‘@479(%2&&'\/&%1)
Slower difRiciibtref mwm«mmbm %(S GHD( M4 (S, 3D 2)29 (t, 1H, T = 7.5Hz), 2.75 (4, 1H,
%il net hy ]Iﬁbenzonl tri
7= 10.782)( 3-8 (1 -aém7o$86h%h§§)1%“{§?s§ 6 (. JE0 4334, 1D: 6670473 (0. 3D,
72L73§§C§H?L&ﬁQSp&ﬁumﬁm&hﬂﬂﬁQ éﬁyﬁ§cuamyﬁméuy435c137cn
nmet hyl propyl Jazetidin-1- CN (M1, 37Cl) 1}nmeth
| ) benzonitrile 58 3-((R)-(4-chlorophenyl){3-[(1S)-1-
467 (M1, (3,5-difluorBR B49- hydr oxy-2- d
35C1); 469 nethylpropyl]azetidin-I- CN (M1, 3701)

9. | E

3—((S)—(4—chlorophenyl){3—[(18)—1—(3,5—diﬂuorophenyl)—2—hydroxy—2—methylpropyl] azetidin-1-
yl}methyl)benzonitrile

Step 1: (1.5)-1-(3,5-difluorophenyl)-1-[1-( diphenylmethyl)azetidin-3-y1}-2-methylpropan-2-ol
A suspension of 67.03 g (272 mmole) of CeCl; in 500 mL dry THF was stirred in a 2L three-necked flask
under N, at rt. After 30 minutes, the mixture was cooled to -78 °C in a dry ice-acetone bath and 155 mlL

of a 1.6M solution of methyllithium in ether was added dropwise with vigorous stirring. The yellow-
green mixture was stirred at -78 °C for an additional 30 minutes and then a solution of 28.75 g (70.6
mmole) of methyl (3,5 —diﬂuorophenyl)[l—(diphenylmethyl)azetidin—3-yl] acetate in 100 mL of dry THF
was added over 30 minutes, at such a rate as to keep the temperature below -60 °C. The mixture was left
stirring at -78 °C for 1 b, then excess carbanion was decomposed by the dropwise addition of 20 mL of
methanol and 1000 mL of ether while the solution warmed to -40 °C. The reaction was quenched by
addition of saturated aqueous NH,Cl until the most of the solids had precipitated to the bottom surface of
the flask. The liquid layer was decanted into a 2L separatory funnel and the solids were triturated with
three 200 mL portions of dichloromethane. The combined organic layers were washed with two 400 mL

portions of aqueous NH,CI solution and brine, then dried over Na,SO, and concentrated to a white solid.
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yl I met hyl ) benzonitrile 59
3-((S)-(4-chlorophenyl){3-[(1R)-1- 467 (M1,
W0 ,280sal0bdopor ophenY1) - 2- hydr oxy-2- G 35Cl); 469CT(US2004/018348
met hyl propyl Jazetidin-1-yl} CN (M1, 37Cl)
met hyl ) benzonitrile % 60
(1RS)-1-(1-{(SR) - (4-chl orophenyl) d 520 (Mt
[4- (et hyl sul fonyl) phenyl] 35Cl); 522
msthyl}azetldin 3-yl)-1-(3,5- (M11,
The resug] Uayglaﬁ%tl a@amyénpﬁ SRV isoprop an@l‘h@?a@&) FidctBons containing the
I'RS) - (1{(RS) (4 chl oro henl& 1,220 :}
faster enfidiopaL Y ey PSQIPd Hﬁ‘;ﬂo M E%’f ndgyhich i tE‘N{}
enantionjer; dZEXN MBI @D G 5)1,012« 3}5 1. 1(4ms,13ﬁ) 2.28 (t, 1H,T'=7.5Hz), 2.74 (d, 1H, T =

10.7Hz) ‘fz' S]EQ((E QP E%p‘lr\%n%?ﬁig %’n&%%ﬂ%(m? 1814 20%5,940).8%6716.43 (m, 30), 7.21-

7.45 (mfleprl\thpBﬁh)lnﬂEﬁth‘}(@Zeti din-3- d / F 35Cl1); 462
Step 2 yI} ( lglgze%di CJ)'IQLr P@)@&lﬁ{lc)rolﬁlen\(lw%eﬁlz/grcmanmlh lro

A 500 M&n(ﬂgﬁlg_wys pu&geg,(vyl %}I]ZS Lfi);L eiir \tl]@‘lhgg é % Wo BX)(; ané—zggl—cff methanol.
To this \g g&’é 2 sQraBh BYA. Pg@ﬁ)ﬂm&o@b of- (1991 -3- (ﬁﬂ@&bﬂ@ﬁﬁﬁ)@-[l-

(dlphenﬂmft %2004/ gﬁrﬁgﬁf’getﬁglﬁro %n%%ajnzili\%: fmxture was shaken under 40 psi H2 for 24
h. The Mnﬁemvﬁ ﬁlwﬁéﬂlﬂo)lgl’e@ﬂyﬂ]iaﬂé thie diltente wasGlon@H0dted. 3BEI0ily residue was
applied 1(;9”?1 sﬂica |ge]3p§8fmd[|§1%]|8 9 g(g’h %&y Acothie-hokand 481 b umfRawhshbPwith 5

column ¢dliRSys-df- 2{)%—e[tl(y$R)etz(tth;<h¢e9ﬂ)g@ with 91c)110mp@pt}(am, ith 10% methanol in
dlchloro%1 e %d?gxquﬁ @@ﬁ@ﬂ) ]i@ﬁl@fohﬁthﬁne —hetfhnol-ad®Bdinm3IF&bxide.

l'uorao I
Homog@nu agtioBIe ccgry@fl)a p z(efgy e 11t1$ gmpound (wl\ﬂrcjﬁ was nop ful:'lther purified

but was hsdd(d7B ty(ig ikt eRf PRRAYS Spedthiftn: (i3 24DEM+1).

Step 3: (4-f1 %9( ES(% QE ﬁgro%ﬂe%vﬂﬂ ﬂ %elt(l?'% & ﬂuoronheAvlﬁég&roxvﬁz
methylpropyllazetidin-1-yl }methyl)benzonitrile

A solution of the crude amine from Step 3 and 6.51 g (20 mmole) of Cs,CO; in 30 mL dry acetonitrile

was stirred at 1t in a flask fitted with a small Dean-Stark trap. After 15 minutes, 4.6 g (15 mmole) 3-

[bromo(4-chlorophenyl)methyl]benzonitrile was added and the mixture was heated at 60 °C. After 18 h,
the solution was filtered through CELITE and the residue was washed with acetonitrile. The combined
filtrates were concentrated and the residue was purified by flash chromatography using a step gradient of
5 to 20 % ethyl acetate-hexane. Fractions containing the faster product diastereomer were pooled and
concentrated to afford the title compound; INMR(CDCl3) & 1.07 (s, 3H), 1.14 (S, 3H), 2.28 (t, 1H,J =
7.5Hz), 2.74 (d, 1H, T = 10.7Hz), 2.82 (t, 1H, J = 7.5 Hz), 3.10-3.16 (m, 2H), 3.62 (m, 1H), 4.29 (s, 1H),
6.67-6.73 (m, 3H), 7.21-7.4 (m, 8H); Mass Spectrum: m/e = 469 (M+1, 35CI) and 471 (M+1, *'Cl).

EXAMPLES 50-69

The following examples were prepared from the corresponding esters according to the procedures

described in Examples 48 and 49.

-117 -



yl}-1-(3,5-di fluorophenyl)-2- A (M1l 3701) neth 1 ro
an-2-ol 67 (1RS)-1-{ 1-[(SR) -(2-chl orophenyl) _ F 460
wONRbas/00¢s89f | uor ophenyl ) net hyl ] azeti di n- 3- 3501 PCTAB2004/018348
yl}-1-(3,5-di fluorophenyl)-2- A (Ml 37Cl) neth 1 ro
an-2-ol 68 3-((R)-(4-chl oro-3-iodophenyl){3- 593( M1,
1S)-1-(3,5-difluorophenyl)-2- \ d 35C1); 595 |[(

hydr oxy- 2- met hyl propyl Jazetidin- CN (M1, 37Cl) 1-
1}neth 1) benzonitrile 69

3-((S)-(4-chl oro-3-iodophenylB{3- O 593( M1
[(1S)-1-(3,5-difluorophenyl) - 35C1); 595

hydr oxy- 2- met hyl propyl ] azeti di N (MH, 37Cl) 1-
1}nmeth |)benzonitril e EXAMPL FNHO O C -

bi s(4 chl or ophenyl) th%
-di f 1 uor gphenyl ) - 2-

met hyl
1-[1,1-bis(4-ch|orophenyl)eqhyl]azetidin-3-y|}(3,5-dif
| uor ophenyl )acetate using the procedure described in

Mess—Spect+u

YV _prgypan-2-ol Prepared from

Exanple 48 Mass Spe m—ri-e—=—490—(W1—35Ct; S5CI
Examplé‘r ?.Ng(nwl 35C1, 37Cl). 5 EXAMPLE 71 CJRF F N C ]Mass
fbls(4 chl orophen 1)y nmethyll 3 f 1 (3|5 o Spectrum
dijf  uorophMyl ) - 2-net hyl prpp-1-en-1-yl | azeti dine To a
sglution of 47 mg (0.099 mmml) of 1-{ m/e
s R 4nshbarepheny! ) met hyg_.du n- 3-_3/, 5- | 408 (M+1)
(diphenylmethyl)azetidin-3-yl}-2-
methylpropan-2-ol
51 1-{1-[bis(4-chlorophenyl) E O o '3 OCI 476 (Mi+1
methyljazetidin-3-y1}-1-(3,5- 35¢y, 35C);
difluorophenyl)-2-methylpropan- 4’;8 (1\;1:71-1
2-0l 35¢y, 37Ch
52 1-{1-{(4-chlorophenyD)pheny) | £ c 1 'é _@ 472 (M1
methyllazetidin-3-y1}-1-(3,5- 35C1); 474
difluoropheny!)-2-methylpropan- (M+1, 37Cl)
2-0l
53 (18)-1-{ 1:[(R)-(4—chlorophenyl) _é _@_ 1 _é _@ 472 (M+1
(phenyl)methyl]azetidin-3-yl}-1- 35QD); 474
(3,5-difluorophenyl)-2- (M+1, 37C1)
methylpropan-2-ol
54 (1R)-1-{1-{(S)-4-<hloropheny)) | 3 —@—m 3 @ 472 (Mi+1
(phenyl)methyl]azetidin-3-y1}-1- 35C); 474
(3,5-difluorophenyl)-2- (M+1, 37C1)
methylpropan-2-ol
55 3-((4-chloropheny!){3-[1-(3,5- _é ‘@'Cl _é 467 (M+1,
difluorophenyl)-2-hydroxy-2- 35C1); 469
methylpropyl]azetidin-1- N M+1, 37CI)
yl}methyl)benzonitrile
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di f | uor ophenyl ) - 2- net hyl pr opan- 2- ol

CH2C12 52 uL (0.395 mmmol ) of DAST 10

woOdo@stoogdoan nosul fur trifluoride) was added an@8Crhs2004/018348
solution was stirred for

2h at

in 0.5 nL of

-78 T. Then to the
reaction nmi xture was added 10 nL of ether

and 3 nL

of

ag NaHCO3. The pH was adjusted to 8-9 with 2N NaCH.

The wat er

dri ed over

| ayer was extracted with CH2C12 (3x 10ni).

The conbi ned organic Iayer was Na2SO4 and

————cpncentrated. The resi dué PN I T1 e 46 M1,
6 G 16éﬁi?ai(fbghlgrﬁhl}ﬁnw{t3r{(1@e‘xclbl ; 167
th §H1tﬂ|u§ro pungddsy-a- whi t sdlfi d; 1 83501) 469
1451 (s, 3 %5 1.71 (s,| 3H), 2.60 (t % oM+, 37C)
2.|)Jlethglpgcg>y](] Zetidin- 7.6 k)| 2H) . 3.70 (M 1H), 4.08 (5
1M1} nfBeh§Bbdusomitild . 6. 73 |(m_1H)., 7.24 (m 8H) - Mass
Spec ne = s k1 [35C RC1) a{ , 467 M+,

T e
Na (& 5-AtfluBbphdngB-2-t8deay2um ~m 8—7 121 H=>Cl); -
PCT/ A348. 390 (Nw1) 72 M+1, 37Cl)
3- Ht%qu%/gg% uor ophenyl )-2 1 /
nttyh}vmeﬂw@benzomﬁﬂet yll-1-"l(di ha ba

s8 3 3(((‘R)C('Zilcﬁfo%h&ﬂml{§ {(35)[ IL 467 (M1,
di fI uoro henYl 35C1); 469
er-@>yliffuesepheny )r? y ’37
1) Qﬁéﬁﬁﬂﬁbﬁﬁ]ak@dﬁ)ﬂAl\/PLE 74 M+1, 37CY)
chlq oph 1Z%Pl{rqéhyl 1 3]
S 2=ft+uor

59 To a((S)e(Mwhlomph@fyl)isrs(m@l( %67 (M+1,
1- [ Bissfifa im0k RN Ry R 35C1); 469

methylpropyl]azetidin-1-y1} M+1, 37Cl)
methyl)benzonitrile

60 (1RS)-1-(1-{(SR)-(4-chlorophenyl) 520 (M+1
[4-(methylsulfonyl) phenyl] 351y, 522
methyl Jazetidin-3-y1)-1-(3,5- (M+11,
difluorophenyl)-2-methylpropan- SO,CH, 3¢y
2-ol

\

61 (1RS)-1-(1-{ (RS)-(4-chlorophenyl) %—@—a & 520 (M+1
[4-(methylsulfonyl)pheny1] 35C1); 522
methyl}azetidin-3-y1)-1-(3,5- (M+11,
diffuorophenyl)-2-methylpropan- SO,CH, 37¢n)

2-ol

62 1-{1-[(4-chlorophenyl)(4- —E—O‘ a _§_<\;/>_F 460 (M+1
fluorophenyl)methyl]azetidin-3- \ 35CL; 462
y1}-1-(3,5-difluorophenyl)-2- M+137CI)
methylpropan-2-ol __

63 1-{ 1-[bis(4-fluorophenyl)methyl] %‘Q‘F _§_<\:_/>_F 444 (M+1)
azetidin-3-y1}-1-(3,5-difluoro- \ /
phenyl)-2-methylpropan-2-ol
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di f | uor ophenyl ) - 2- net hyl pr opan- 2- ol

1 nL of hydrogen fluoride-pyridine was added

in 3 nL of CH202,

and t he

woeaastdoeroowas stirred for 9h at 42 T. Then thePCEASR0081018348
m xture was poured to 7 nL of 5N NaOH, 7 niL of ag
NaHCO3 and 30 nL of CH202. Adjusted pHto 8 -9 wth 2N
NaOH. The water |ayer was

30n).
Na2SO4 and concent r at ed.

extracted with CH202 (3x

The conbi ned organic | ayer was dried over
10 The residue was purified

dry THE was stirred in a 2L three necked flask 20
der N2 at rt. After 393}5[&1{?1

un
co

oled to -78 C¢|n a dry i

-120 -

the m xture was
ce- acqi one bath and 155 niL

Lo

by sitica chromat o lple ; 10 % net
64 t e kSRt 3? F?e‘?hl‘??f@BZ"éﬂg @ 03 -tg( l\e comoupd ® M+
a$ (@cmbg&nﬁ@hdtmaaaﬂdm H)l #/1.259 (%, El)z Hg3>Cl, 33CD;
6 1 , 2.83-2.89 m 2 478 (M+1
3_%@}31%15-%,%1‘110@%@;119%5 (m 1H), 4.20 |(sCl1iH), 5 (3;’
6) G@itflptdpati Mol 3H) , 7.21-7.33 (m 8H) |EXAMPLE 75 N #CL37CD
F C5/ 00 PCT/ US20@4701\8348| 476 (M+1
O i W W
3- [({-b@romheélsl)lﬁetbwlfalzﬂ@ﬂfbph | uorp-2- | pro Jy? ’ ’
az %%léf%@gkdiflﬁﬁ&ﬁheky@%ﬂzom trile To a spl l&l' on of 186478 (M+1
ng _ 35(:1 37¢D
B-M@Y-lm Br ophen 3
6 4 élSR) (1! _[(SR)-(2-chlorophenyl) 2 y 1 450 e
Y aze oni § B5cy); 462
| g (i “Sroﬁlﬁe“@mé*l}gkfg}éid I%L of )37
f 1| yoy-i-gespiubdpieayBds added and it was|stdyfred for 9RM+L>/CD
il!: ,me%bycf‘prppqﬁelf]@].t he Irleagfl gn m ?<te was Bour ed t?:HZZ:%
LILL JIN L .60 (M+1
67 The(lﬂﬂ M/hls[(&@r(@lﬁhleﬁmh@yg v I):% he wat er
| ay@ry, f)ﬁ@tﬁﬁ%%ﬂmﬁb 3. \h 35C); 462
canbi ne ani ¢’ [ayer wa and M1 37C1)
condeht(?. 51‘1 orophayPesi due| was purified|byCsilica gel
chrgom{ig@paPhyl Wi th 10% nethyl tert-butyl
et ner- hexane f e L1 yFe\conpouin itg M+1,
68 5o @%ﬁ%}’ﬁ ]%{%5 g ]sz,g 2. 3 523( i
(t} (]JS)-‘-l @,5aliftkorophbdy])-2. 8(3 4 2H) | 3. ( 11 H§n C1); 595
2H 3.6 1 (s, Q. 68-6. 71 m\ 3 M+1, 37C1)
7. 2fi¥d*?‘?"§gl(‘§%%>§%t?’yl¥?g%t§dﬁbpect cum fie =478 (MrigBEL|"
35C1Lyl janthyd@Ozquied5C1, 3YCl) _ EXAMPLE 76 E N5
d yl)e { 593(M+1,
3 %?@; ﬁghéégqé(;}i ?f‘ﬁlgpg%he‘% y?bxy’é s | pr 9%y, 505
1] E®tH- @,,qﬁlﬂuor%hepy et hyl|) benzofjtrild Step2X (19)|1 ,3701)
(3| ByddbfylaipE® avetldif-1 | (d [ (M+1,
hen ﬁi, yLy ayzlglf%lﬁyl n63 vl I} - 2- met hyI propan 2- ol EN
S LIS '}Q?P' l) QDZQ{}}I' o g (27 Aol c) of —Ce €3 50617t




10

15

of a 1.6M solution of nmethyllithiumin ether was added

dropwi se with vigorous stirring. The yell ow green
woizpasiwesonas stirred at -78 C for an additi onalPCB@S2004/018348

m nutes and then a solution of 28.75 g (70.6 muol e)

of methyl (3,5 -difluorophenyl) [ 1

- (di phenyl net hyl )azetidin-3-yl] acetate in 100 ni of

dry THE was added over 30 nminutes, at such a rate as

to keep the tenperature bel ow -60 T. The m xture was
1C1{(95-diflddrophy ropan-2-ol

Preg@edrf_m@fmethyé{ hElabis r?gl dctyg%nyﬁ?ﬁt%%ﬂaze —%-%lvﬁgs'd;flu%fﬁbpﬂényl)acetate

using the §@céﬁu&@dbsé‘iﬂkﬂfﬁiﬁﬁaﬁlp}e44@ MassTRipectrueaot/é¢ o AN+ ‘ééﬁ]c Aeh:; 92 (M+1
3501 37 dition of saturated aqueous NH4C until the nost of

Cl, qlhe solids had precipitated to the bottom surface of
the flask. The liquid [EMP%@ decanted into a 2L
separatory funfd| and the sol i g were triturated with
three 200 nL port !" of di chl orpref hane. The conbi ned

organi c | ayers shed wi t h// d00=m , 30
dri ed over Na2SO4—amy congentr at/ed

portions of aque 4C1 sol ut Znd brine, then
0 a white solid.

i sopr opanol - hept ractions ¢gontaining the faster
enanti oner were gfl and concentrated to afford the
title conpound, which is the (+) enantioner; 1H
NVR( CDC13) 8 18 (s, 3H, 1.14 (S, 31-1), 2.28 (t,
1H, J-75Hz) b74(d 1H J— 107Hz) .
bis(4-ditbro -} 0 yh)-2 709 ' é ° .
s -chldro dthfaz§titin-3-y1}-1-(3,5-
oot s ““ﬁ%?’f‘ - 408, %&gﬂ%ﬁnﬁﬁfﬂ&b&sﬁ 35
dlﬂuoromeﬂylb%f@ﬁw&ﬁmané #F’u% B’ié)fc 2 (

(dlethylzﬁ'iﬁ R&Xifﬁ&f tﬁﬁﬁ(érlde wz{s%&éaemml tH@idmdo)l azebtirchdrfer 2ho-78 °C. Then to the
reaction (xrgpg}litelfgz)ag 38@d&pfqlutgre 1:] ﬂ:gj H O The IpH Wﬁ% a iusétgde to,8-9 with
2N NaO#i. rEh3 wate} lay@-was ekiydcisd oy 3}(@ 2)@ n:[_h d:ppr%qzéi ﬁayer was
dried ovaﬁ@gO;%g{%P%nﬂ%%{j ’?ll rrFSé%de]l&ga{s p%qﬁglyﬂy' Aica %el@:ﬂf&da%abﬁ@wﬁh
hexanesl/ e@gl dcetatertd xfferd ¢hewitls cpopauad a a)wm(cmso;fﬁ %&Nd%—ﬁl (s, 3H),
171 (s %%grﬁ-ﬂf’{mf‘g 7NAHOS, 336, ﬁL7%szCtﬁSZ32ioamd1}1)O@ 06rts, LR 6.56 (m, 2D,

7 () ot el 50, e Sttt C oy BE s Ch S5 bppd Wiy £, e,

conbi ned organi c | ayerexasprLgsi7ed3over Na2SO4 and
concentrated. The residue wasFpurified by silica gel
chromat ography with 10% nethy art - butyl

et her-hexane to afford the tit \ ofg,md as a white
solid; 1NVR(CDC13) 8 1. 25 (t, ,

2. 33
(t, J = 6.5 Hz, 1Hyr

2H), 3. 09 3.11 (m
oH), 3.60 (m 1H), 15 6.68-6.71 (m 3H),
7.21-7.8 (m 10H); Mass

me = 410 (M+l) Step
3: 3f(1S) 1 (35 Rs
di fl uorophenyl ) -2-fl uor o- 2- nethyl propyl | azeti di ne A

500 nmL Parr flask was purged with N2 and charged with
2 of —10% Pd/ C and 20 nL of net hanol To this wap

Exampkddeédm¢ sol ution of 4.1 g (AfO 1 mmol e) ot Mass
3-[](1S)-1-(3,5-di fl uorophgnyl)-2-fl uor o} 2- Spectrum
metlhyl propyl ] - 1- (di phenyl net hyl ) azetidiphe_ and the | e
m Xt ur O—pst—H2for—24h.—The 20

m xture was filtered through CELITE and the filtrate
was concentrated. The oily residue was applied to a
silica gel colum packed in 20% et hyl acetat e- hexane
and the colum was washed wiph.5 col um vol unes of
20% et hyl acet at e-hexane, then wi th dichl or onet hane,
with 10% et hanol in dichloronethane and finally with
80: 20: 2 di chl or onet hane- net hanol - anmoni um hydr oxi de.



Honogenous fractions were concentrated to afford the

title conpound, which was not further purified 25 but
woasosusesdodi rectly in the next step; Mass SpecPCUUS2004018348

= 244 (M+l). Step 4:

3-((S)-(4-chl orophenyl ) {3-[(1S)-1-(3, 5-di fl uorophenyl)

-2-fluoro-2- nethyl propyll azetidin- | -yl 1 nmethyl)b

enzonitrile A solution of the crude amne fromStep 3

and 6.51 g (20 mole) of Cs2CA3 in 30 nlL dry

Tﬁleﬁmzrl fip-Ben-B911-1- .
br oo (4- chl (ir og&enyl ) metihyl ] benzonitrfil e was added

 ipheylie bzl

atetomtTiTe  was_stirred at n a f{l ask/F\ ed w

72 a| 3d(d,5-EEpoBeRYR2t 1 ap. A@*—@ i nut% (‘ﬁ‘éd@ (M+1)
m
[

B% hont ad ot an
AT LLAYA %Y \@ | at -

F—After—1 —th

3
73 SOBYryEsal){BUe(BS t hriafig N TE, n%e e rasi dugd M+l
i e. % d\X i I4/r at es35¢1); 451

.Jnashed th e itri 4
ﬁgﬂ%{%g%wmzé?%tgﬁgﬁgﬂf he residue was jpurif] by 1. 37C)
f || ash-ytlazetidimt logr aphy using a step gradi ent of @Nto o+,
24) g,h%khyﬁg&tzgﬁi@ﬂgexane. Rractions contgining the

f-aster product drastereoner were pool ed and
concentrated to afford the title conpound; 1NVR(CDC13)
8 1.25 (t, J = 22 Hz, 6AxXAMPLE.783 (t, J 35 = 6.5 Hz,
1H), 2.83-2.89 (@ 2H), 3.09-3F1 (m 2H), 3.60 (m
1H), 4.24 (s, 1H), 7.21-7.8 (m

8H); Mass Spectrury Y 1) and 471
(M+l, 37Cl). -124 O 7 PCA/ US2004/ 018348
EXAMPLE 77 CN F F (R) /A 4-chl orophenyl) {
3-[ (I

S)-1-(3,5-difl uorophedyl) - 2- et hyl propyl)
azetidin- |- 5, ~ : rile Further

elution of the flay lum of Step 4 of Exanple 76

afforded the title/conpound as a white solid,

'NVR(CDC13) 8 1.8 (t, J =22 Hz, 6H), 2.33 (t, J = _
1-Tbis(48uRrddhenybifkiny 353t B-188.5(@MucdghenyB-DRado-2dmedimlpropfpzetidine

Ty saaento (4 gl SoRELD Sp kLl Pl cfpebulhpdeian -1

difluoroBbeai)-2amethypropaoki-al in 3 p19f CHOS L X aplppfghygpgerplyoridgpyggine was added
and the gé?%qné\y]aé %&}%ﬁﬁff)?@??%@{a&;g?%épél}é rle c_tigr_l mb%url]relwas lgourec{ to_7 OI:LJIL of 5N NaOH,
7 mL ofagrNAKIO:and20 i S CERRIe. ASStstphio it > spi N REPH LThe Mater layer was
extractelQyvitl FIPJ I 3 <t 301 . The @obing Fethic lufreir as figed qviieN#,SQ, and concentrated.

enantioner; 'NVR(CDCl3) 8 1.25

(t, g =2
The resRlug gag purifigd by glica g9 E:hrg_lpﬂtfagrgphggylél_ ]é)% P}ﬁhygligﬁl_tlﬁmtyfgt%er—hexane to afford
the tiﬂe?bo{;}.ga&dlala (White i, '8 NOAR(ODCL] Bi) 254 £,26= {25klz, EH). 2.33 (1, J = 6.5 Hz, 1H),
2.83-2.%?% &, 25, 5ol 3, 5607 119, 4.3 (Bithy, s MBS 1RSI, YB1-7.33 (xn, 8H)

EXAMPLE 75
CN F
Y F
N
)
Cl
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= 408 (Mrl). EXAMPLE 79 CNFF NF d -125 WO
2005/ 000809 PCT/ US2004/ 018348 3- ((S) - (4- chl or ophenyl )

WO 2005/000809 PCT/US2004/018348

3-[(1S)-1-(3,5-difluorophenyl)-2-hydroxy-2-neth

I'] azetidin-1 Imeth 1 bgnzoﬁi%rileyStepyl: 3 E({g?rgpy
(3 5 difluorophenyl)-2-fluoro-2-nethyl propyl | azeti di ne
A sanple of 2.25 g (5.5 nmole) of
3-[(1S)-1-(3,5-difluorophenyl)-2-fluoro-2-nethyl propyl

3-((S)- (4]cm%ro§héngi)r>ﬁgg&5: nﬂ@,tldédihh&égfe Tfi} mﬁor&memylpfopﬁxmq:ﬂml 786)

HE and 1.1 nL (10 nmmole)

b oeth Of-6 at-e—was—added. —TiTe tio
Toa soldﬁ%ﬁ 05186%@(@ 388 nﬁl@ﬁmﬂﬁ(ﬁ)qnamtifo@hen&l‘)ﬂei(m);’_’l -3, 5-d1ﬂrphenyq)—2—
hydroxy- ?ﬁléelfhry e\i/:\lgglnlg- Jn étrﬁglﬁ%n%ﬂﬁfe if sg%f}g%}%%? $ i]dﬂ'_ﬁ)f ih_l?_diggen

fluoride pyiﬁdlmmSMddarﬂszdrrBd]foz oh th420€ wberrthpEsretion anin@Ee g poured to
7 mL ofklﬁ NaBH, ¥¥1f Sag MaficoT Rd S0k bf QHz@QSl‘heqﬂhWMdmateédo $:Aavith 2N

N S b S5 R P AR e B o i

over NaZ@@E %?d%ndeﬂbfﬁéd VIS [W@EREFhs ‘ﬁhﬁﬂibd?oyﬁﬂfcﬁ perbronfatofPhyrivith 10% methyl

tert—buty\],\pttlﬁ }Néqqe&af?qrqigﬁ t)ltslg egll@poup% gsgall \%]61 e sgﬁ? Wb%g@% Ii ‘ét J =22 Hz,
g 7dlges M@aﬂammw (h, @EB, 3609H1. tla(ng &H), 310Uy Hﬂhé%éﬁ ﬂH) 6.68-6.71
exa a 3
i S g LA SR 105 1o gt "
then with dlchloronethane W th 1096nethano| in

di chl or omet hane and fi nakiagmie 76 80: 20: 2
di chl or onet hane- net hanol - ammoni um hydr oxi de. 15

Honogenous fractions we concepntrated to afford the
title conpound, which w

F
, 5-di f1 uor ophenyl)

) [ -yl |
nethyl)benzonltrile 20| utN he crﬁde am ne from
Step 1 and 3.4 g ( pl e) of ACs2CO3 in 10 nL dry
acetonitrile 20 wa rred at rt in a flask fitted
with a small Dean- trap. After 15 mnutes, 2.3 g
(7.5 mmole) of 3-Cl

3-(()- Qﬁl‘amgﬁéwglﬂ RILPheydiinabhehi e hydimiyt 2-ethylpaepyHergddin-1-
XDﬂxﬂggp@ggggzeXture was heated at 60 T. After 18 h, the
s f.‘ Hered l'” oughr CECT TE and The resi due

SteplWaS aAshed(3v clio 4 1{ diphemyimethphagetidin-3-wl-3-methylgropan-2-ol

A susp?r‘sg)g ﬁ? gﬂ&e O%Q?%gl?%% S)g Séd?lﬁ i %@?&gﬁym vl{z)déirstnfrécﬁid aloy, threz—xcl)ecked flask
nder Spe tthyMicoaniates, NesdiEn® BRepRb S T8 R i i i app{gne DRt 155 ml

of a 1.6 S onRE %fh?thtlg{llﬁ?rﬁ Sh&GHHE hddse Hﬁ)pme vt vagwbuz Stirring. The yellow-
concentrated 'to afford the ti 0

green rglxgqu\y,aS(sflrred]atJ%Z 4 fﬂﬁan zé]f_ibtlonfg 3é ??ﬁesngg Hleg 2 gw Cd?%% g (70.6

mmole? oi&ﬁe‘tl?yl 895 ﬁiﬂuoﬁ)b&enyﬁ[IO@thelilylme(myl)aZ%ﬁﬂ}n Bylb@eipigin 1@@ of dry THF

was added over SSO mm'dpeé at SUCE) a rate as tg @ep%@ temgergtdrez:eﬁ)vx b °C. The mixture was left

stirring at -78 °C for 1 h, then excess carbanion was decomposed by the dropwise addition of 20 mL of

methanol and 1000 mL of ether while the solution warmed to -40 °C. The reaction was quenched by
addition of saturated aqueous NH,CI until the most of the solids had precipitated to the bottom surface of
the flask. The liquid layer was decanted into a 2L separatory funnel and the solids were triturated with
three 200 mL portions of dichloromethane. The combined organic layers were washed with two 400 mL

portions of aqueous NH,Cl solution and brine, then dried over Na,SO, and concentrated to a white solid.
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35

8H); Mass Spectrum nme = 469 (M+l, 35Cl) and 471
(M+l, 37Cl). EXAWPLE 80 CNF F F 30 CI)- 126 WO

WOQ0B/0E0809 PCT/ US2004/ 018348  3- ((R) - ( 4- chl oPaphuszgoh)18348

3-[(1S)-1-(3,5-difluorophenyl)-2-hydroxy- 2-
-1-(3, y-2-nmet hyl pro
'] azetidin-I yl nethyl)benzonitrile Further el ﬁt !oonon

of the colum from Step 4 of Exanple 79 afforded the

title conpound and sl ower product diastereoner;
The residéé\l}%%%tﬁan Shiral %k AT resih vsing 39Héoprépahol-h2ptaide. (FractidnsTontaining the

. , 111), 2.83-2.89 (m 32 3. 09-
faster ena@tig@er (Were mq;e,d apd %C%Igr,atef&ﬁ affog élg}-;%l e ?im]zorlﬁng’,s ch(imhe%-tp ’
enantiomd; gﬂﬁ\ﬁ\m(C(DﬁB)@-D-W (5031), Spé (%, BHM2. 2% (e 1E. bhisd->pke 2,74 (&1L I =

and 471 (1 37C1),. .. EX 130 ’ 4
1078, 255 o e T SPL AR 4R 200 Rl BPepan B Py SR Si. 721
7.45 (m, WEDHPES Speaami: bee=4A8.Exanpl es 72, 73, 74 and 77.

Step2: XAMRLR DGR et E:
3- (( R4 : ;
To a solutidn 6f TS & (1B mphlehyf ()1¥)2 B kg;p@en }-Ugﬁghylmahyl)azetidin-3-y1]-

2-methylP§3%B¥i—Bl’ 1Dy kLAl il nwhs addbd B57HL pMiskirogth Ferifle-pyridine and the two-
)benzonitrile 37C

1 82
phase migtufg \gas_s(iq;eq:im g}lbarg ﬁ%r‘.’] | }“ lgqgl_ttle(rf ti_011 Inb?jlre Xlgé pceq\r)ﬁ_dlto 100 mL of 5N
NaOH, 203ulbefthiqNaHa0p 5@ myll 9 CHASYI2 presk A0 zal. i\ggc"{l}e pH,yas adjusted to 8-9 with 2N

NaOH. %\gﬁérqz%z%? %(f!asl] egcﬁg%t%cgévﬁh sz@H (57? 1500Mt 3., The tdiabihéd organic layer was

nzo
dried over Na,SO, and concentrated. The residue was purified by silica gel chromatography with 10%

methyl tert-butyl ether-hexane to afford the title compound as a white solid; INMR(CDCl3) 8 1.25 (t,J =
22 Hz, 6H), 2.33 (t,J = 6.5 Hz, 1H), 2.83-2.89 (m, 2H), 3.09-3.11 (m, 2H), 3.60 (m, 1H), 4.30 (s, 1H),
6.68-6.71 (m, 3H), 7.21-7.8 (m, 10H); Mass Spectrum: m/e =410 (M+1)

Step 3: 3-[(18)-1-(3,5-difluorophenyl)-2-fluoro-2-methylpropyl] azetidine

A 500 mL Parr flask was purged with N2 and charged with 1.2 g of 10% Pd/C and 20 mL of methanol.
To this was added a solution of 4.1 g (10.1 mmole) of 3—[(18)—1-(3,5—diﬂuorophenyl)—2-ﬂuoro-2— '
methylpropyl]—1-(diphenylmethyl)azetidine_and the mixture was shaken under 40 psi H2 for 24 h. The

mixture was filtered through CELITE and the filtrate was concentrated. The oily residue was applied to
a silica gel column packed in 20% ethyl acetate-hexane and the column was washed with 5 column
volumes of 20% ethyl acetate-hexane, then with dichloromethane, with 10% methanol in
dichloromethane and finally with 80:20:2 dichloromethane-methanol-ammonium hydroxide.
Homogenous fractions were concentrated to afford the title compound, which was not further purified
but was used directly in the next step; Mass Spectrum: m/e =244 (M+1).
Step 4: 3-((S)~(4-chlorophenyl){3-[(15)-1 -(3,5-difluorophenyl)-2-fluoro-2-
methylpropyllazetidin-1-yl ymethyl)benzonitrile

A solution of the crude amine from Step 3 and 6.51 g (20 mmole) of Cs,CO; in 30 mL dry acetonitrile
was stirred at 1t in a flask fitted with a small Dean-Stark trap. After 15 minutes, 4.6 g (15 mmole) of 3-
[bromo(4-ch10rophenyl)methyl]benzonitrile was added and the mixture was heated at 60 °C. After 18
h, the solution was filtered through CELITE and the residue was washed with acetonitrile. The
combined filtrates were concentrated and the residue was purified by flash chromatography using a step
gradient of 5 to 20 % ethyl acetate-hexane. Fractions containing the faster product diastereomer were
pooled and concentrated to afford the title compound; INMR(CDCls) 8 1.25 ( t, J =22 Hz, 6H), 2.33(t,]
= 6.5 Hz, 1H), 2.83-2.89 (m, 2H), 3.09-3.11 (m, 2H), 3.60 (m, 1H), 4.24 (s, 1H), 6.68-6.71 (m, 3H),
7.217.8 (m, SH); Mass Spectrum: m/e = 469 (M+1, **CI) and 471 (M+1, Cy).
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83 3-{ {3-[1-(3,5-difluorophenyl)-2- i-O-CF3 i-P 502

(Mr1)  fluoro-2-nmethylpropyl] azetidin- | 'yl }
wop2estoogob uor onet hyl ) phenyl] CN  net hyl | benzeairiuskdoa/o18348

84 3-{(R-{3-[(19-1-(3,5- 1\ CF3 502 (M#1)

di f1 uorophenyl)-2-fluoro-2 nethyl propyl]

azetidin-1-yl}[4- I I CN (trifluoroneth I) hen

I Jmeth |}be -127 WO 2005/ 000809 PCT/ US2004/ 018348

nzonitrile 85 3-{(9)-{3-[(15)-1-(3,5- 502 (Mrl) -2- ~

\ / CF3 difluorophenyl)-2-fluoro

met hyl propyl ] azeti di n-| -

(Mr1) 86 3-[1-(3,5-dif yl)-2-fluoro- /

2- et hyl propyl]-l- T azetidine 87
3-[(1R) - (35dif DO F( M+-1)
i feth | ) azeti di ne 88

fl uoro- 2- et hyl pr opy+{- |
?[[(18)21(35d|fluor 410 (M+1)

uor o- 2- met hyl pr op et h | ) azeti di ne 89
?i((R)-(4-chIoro- 595 (Mm+l)

[

S)-1-(3,5-difl ,
fl uor o- 2- met hyl pr opy I CN vyl
} et hyl ) benzonit Gl e 90 3-((4- cyanophenyl){s -(3,5-

3-((R)- (4J-ct1¢ﬂ<§9ﬁ»1£eﬁ9&§l{)s (1)1 (B aipbepliny) 2-Hykay-8-methylpropy ]azen 3, 57
Aimeth ey REQPY! Jazetidin-1 - ON
Further elution of the flash column of Step 4 of Example 76 afforded the title compound as a white

solid; 'NMR(CDCl;) 8 1.25 (t,J = 22 Hz, 6H), 2.33 (t,J = 6.5 Hz, 1H), 2.83-2.89 (m, 2H), 3.09-3.11 (m,
2H), 3.60 (m, 1ED), 4.20 (s, 1H), 6.68-6.71 (m, 3H), 7.21-7.8 (m, 8H); Mass Spectrum: mle = 469 (M+1,
35CT) and 471 (M+1, *'C).

EXAMPLE 78
F
o oS
@—34

HO

(1R)-1-(3,5-difluorophenyl)-1-[1-(diphenylmethyDazetidin-3-yi] -2-methylpropan-2-ol

Further elution of the AD column of Step 1 of Example 76 afforded the title compound, which is
the (-) enantiomer; 'INMR(CDCL3) & 1.25 (t, J =22 Hz, 6H), 2.33 (t, J = 6.5 Hz, 1H), 2.83-2.89 (m, 2H),
3.09-3.11 (m, 2H), 3.60 (m, 1H), 4.20 (s, 1H), 6.68-6.71 (m, 3H), 7.21-7.8 (m, 8H); Mass Spectrum: m/e

=408 (M-+1).

EXAMPLE 79
CN F
W, F
N
()
cl
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30

é}??th | ) benzonitrile 91
-((S)-(4-cyanophenyl ) {3-[(1S)-1- i-&CN 460 (M+1l)
wO020@/0dodob uor ophenyl ) -2 fluor nethyl propyl] azecrais
CN vyl Il methyl)benzonitrile 92 yipropyl] PhAIBS
3-((R)-(4-cyanophenyl ) {3-[(1S)-1- j 460 (M1) (3
, 5-di fl uorophenyl)-2 fluoro 2 nethyl propyl]azetidin-|I-

CN 1}rmeth I)benzonitrile 93

3-((S)-(4-cyanophenyl ){3-[(1R)-1- j.J\t..ci 460 (M+l)
3-((S)-(4- élﬁ?}%}l@n& 8g30 fﬁghﬁ@xlcﬁﬂ%ﬂﬂh&@ﬂm Bydroxy-Z-methylpropyl]azetldm-1-
1} mi 9

zetidin-|- 1}neth 1)benzon|tr|Ie

Step 1: 3 ( ( R) ‘ 'IY@ Eﬁvi&ﬂﬁot&?-rﬂethv\lvr@)\mamtliﬁﬁ ( M1)

u r
A sampl%@ﬁ% grgpg %ﬁ?%gﬁsﬁlé 5! 1Rl ro'%}u%gl)-z ]?‘506 > 2-methylpropy1]-1.
(dlphenyﬂneﬂ(y@aimeﬁemang/bQEg@mpleJ@ng,s. dlggglgeq mlﬁ gf Th{ gnd 151153%
mmole) cﬁét% altf' el';ﬂﬁgo}orr%atra W?ﬁdaed? THe sB1ufidn was st1rred at room temperature. After

din-T-
2 h, the sbl)lbemwmmmnlrgtzeg Ellldglr ll{neélmed p@s&fu(q@)i tl?elr?%&g w%ﬁ c{' y{yﬂ@i high vacuum

for 1 h. ’fﬁiljgﬁ&fe% Q¥b1Yeddn Do HOS (ﬂ 'Ir%tlﬁﬁdl fayd heaaqdytd Tedine fordin 'Ilhe yolution was
concentrptod#idithe 1eé1duegvyas3>a§n(ng51e bgtv[e(eli gf.l}‘tyxli (egggﬂdW?@rl § Q@urated Na,CO;
solution-Givil AGH. oDyt Jus Bryéil s vasiRdveth Bypoptiass pf 1¢0xek: pilprng th| C})mbmed
organic %ﬁr@ﬁf WFHGIW@S}%\g w1&1%a}f@6 tlﬂ!err lSH}bé' ﬁl&h&ﬁ%ﬂtﬁﬁﬁ hyhe fjﬂemdue was applied

to a silica gel column packed in 20% ethyl acetate-hexane and the column was washed with 5 column

volumes of 20% ethyl acetate-hexane, then with dichloromethane, with 10% methanol in

dichloromethane and finally with 80:20:2 dichloromethane-methanol-ammonium hydroxide.

Homogenous fractions were concentrated to afford the title compound, which was not further purified

but was used directly in the next step; Mass Spectrum: m/e =244 (M+1).

Step 2: 3-((S)-(4-chlorophenyl){3-[(15)-1-(3 ,5-difluorophenyl)-2-fluoro-2-
methylpropyllazetidin-1-yl ymethyl)benzonitrile

A solution of the crude amine from Step 1 and 3.4 g (1.1 mmole) of Cs,CO; in 10 mL dry acetonitrile
was stirred at rt in a flask fitted with a small Dean-Stark trap. After 15 minutes, 2.3 g (7.5 mmole) of 3-
[bromo(4—chlorophenyl)methyl]benzonitrile was added and the mixture was heated at 60 °C. After 18 h,
the solution was filtered through CELITE and the residue was washed with acetonitrile. The combined
filtrates were concentrated and the residue was purified by flash chromatography using a step gradient of
5 to 20 % ethyl acetate-hexane. Fractions containing the faster product diastereomer were pooled and
concentrated to afford the title compound; 'NMR(CDCl;) 8 1.25 ( t, J = 22 Hz, 6H), 2.33 (t,J=6.5Hz,
1H), 2.83-2.89 (m, 2H), 3.09-3.11 (m, 2H), 3.60 (m, 1H), 4.24 (s, 1H), 6.68-6.71 (m, 3H), 7.21-7.8 (m,
8H); Mass Spectrum: m/e = 469 (M+1, *CI) and 471 (M+1, a.

EXAMPLE 80
CN F
F
N
F

Cl
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10

8 2-chloro-5-((4-chlorophenyl){3-[1- A 479 (Mt1 9 C
(3,5-difluorophenyl)-2-fluoro-2- N 3501, 35Cl);
worbdsoproopyl ] azetidin-1- 481 (Mrl 1}neth |) rpdins2004/018348
3501, 37Cl) 99 1-{(4-chlorophenyl)[3- 522 (M1,
(et hyl sul fonyl ) phenyl ] net hyl }- 35Cl1) and
3-[1-(3,5-di fluorophenyl)-2-fluoro- SO2CH3 524 ( Mt1,
2-meth 1 ro |]azetidine 37CL 100
3-((6-chloropyridin-3-yl){3-[1- 470 (M1, C1 |
1 m%u&lo hA)-Z-hy &L ) -ne ity Iprépyljazetidin-1-
B R L 1) ot
1}meth ophenyH){3={1+-(3, 5
Fulther efutiGh ofNhé QufnVifrdbm Stipf4 ef@xapple 1§ hiferded the gﬂ@c@npOQMd slower

produc gl epdipep YR RICPRY 42 €10l curf’y 85 1M T IR 63259 (.

2H), 3.0PCT1 (ﬁ%ﬂ@/ ﬂ)l(‘&ﬁélﬁ) 4120%s, 1H), 6.68-6.71 (m, 3H), 7.21-7.8 (m, 8H); Mass

p 3,5- 537 (M1,
Spectruti; “&? u% eﬁ I Egﬁ]g?; tol\ggr [Tél)(BSC and (

met hyl propyl ] azet i di n-Hxamplesl- (l\/H-l,

yl }met hyl ) phenyl ] net hanesul fona 37C1 mde TQ 103
N-[3-((4-chl orophenyl ) {3-[1-(B,5- O 551 (M,

di f 1 uor ophenyl ) -2-fluoro-2- 3

nmet hyl propyl Jazetidin-1- NH

yl }met hyl ) phenyl ] net hanesul f oR 8S(2 37C1 m de 104
3-[{3-[1-(3, 5-di f laror ophgnyl ) - 53 (Mt1)

f 1 uor o- 2- net hyl propyl di }

(4- fluorophenyl)neh yl gzonitrile

4

The following analogs were prepared using the methods described in Examples 72, 73, 74 and
77.

Example | Name Ar R4 Mass
Spectrum
m/e

81 3-((R)~(4-chlorophenyl){3-[(1R)-1- _é _©_Cl _g Q ;1569 M+1,
(3,5-difluorophenyl)-2-hydroxy-2- Cl) and
methylpropyl]azetidin-1- 471 M+1,

yl}methyl)benzonitrile Ko

82 3-((S)-(4-chloropheny){3-[(1R)-1- '§‘©-Cl _g 469 (M+1,
35
(3,5-difluorophenyl)-2-hydroxy-2- Cl) and
methylpropyl]azetidin-1- C ;1771 (M+1,
yl}methyl)benzonitrile Cl

y1}[4-(trifluoromethyl)phenyl]

83 3-{{3-[1-(3,5-diffuorophenyl)-2- é‘@— cF, _% 502 (M+1)
fluoro-2-methylpropyljazetidin-1-
C

methyl }benzonitrile

methylpropyllazetidin-1-y1}[4-

84 3-{(R)-{3-[(18)-1-(3,5- ‘é‘@‘ CF, % 502 (M+1)
difluorophenyl)-2-fluoro-2-
C

(trifluoromethyl)phenyljmethyl }be
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105 5-chl oro-2-((4-chlorophenyl){3-[1-

(

M1

-\ d d 47

(3,5-difluorophenyl)-2-fluoro-2- 35Cl1, 35Cl);
worbdsyoproopyl | azetidin-1- 481 (M+l 1}neth )

35C1, 37Cl) 106 1-[(4-bromo-2-thienyl)(4- 528 (M,

chl orophenyl ) et hyl]-3-[1-(3,5- S 79Br),
di fl uor ophenyl ) -2-fl uor o- 2-

(M1, net

530
h1lro

9

r PATS2081/018348

| Jazetidine 81Br) 107 5-((4-chlorophenyl){3-[1-(3,5-

yl}methyl)benzonitrile

a 528 (M¢l, - 1 difluorophenyl)-2-fluoro-2- S 35C1,
79Brj, __methylr propyl Jazefidin-T- 530 (I\/H
ViRE ?ﬁ‘;‘ftﬁ\ﬂ )t hi ophene-3-carlbonitrile35 81Be—and—37
o et G TR ) |
fl Gmfozh%l)ﬁyﬁ?‘tﬂf% V] azetid ylIl}
(4-;1{33{ é@nmﬁﬂmmeylmw] gN benzonl tril e EXAMPLE 109
/ US2004/ 018348 d F <~HO
a ]““%“imi‘f%?@}?f @ﬁf?%?%&?n 1)y methyl | pzetidin 3 11
1- (nBorﬁtnth fluorophenyl)-2 2-di net hyl propan-1-9l To
sql %48 mmof T of { 410 (M+1)
86 1-[ ﬁl (?S dﬁiﬂo}fpop nyfisl h di n- 3-; \ 2
di! f?-l -ushydpieeylil) net hanone |( Exahpt€ 19, Btep ¥W-4n 3 vﬂm
of d’ﬁ,ﬁen Qngl@lmeu@gleeg mmo| ) of tert-butyl 5 magnesilum
chiror 1 dé éAIVI n V\% adde d stifred fo\l h atl 410 (M+1)
87 -8 K:lR)Tlh r?@lgu‘?rﬂléhe}“%l ti 4@& V\,asi Aded ,30 il
of| mioRer nRagiplopyli-lof 7 ni| of . The DM s
adj ed. t 9 i% th 2N NaCH. The wat er | ayer was
exit (Hlp}wgggrn@%m?),az ﬁ.LZ \o)\ 30t The —Tomnbi nrgam
88 | ayf[(lms(%ﬂﬁmﬂubrmnﬂ)-ﬁ\iaZ nd Yoncel 410 (M+1)
res > igd by s{lic chr ( it h
hex%unogo 2‘}3@31}:%‘1‘%@5]&0& ate 0 afford of t
commmdﬂlﬁ salid| ' H NVRCDC13) 8 Cs
80 93 (R #ctidro-3dodophed){3- _g a _g 505 (M+1)
[(1S)-1-(3,5-difluorophenyl)-2-
fluoro-2-methylpropyl]azetidin-1- I CN
yl}methyl)benzonitrile
90 3-((4-cyanophenyl){3-[1-(3,5- 460 (M+1)
difluorophenyl)-2-fluoro-2-
methylpropyl]azetidin-1-
yl}methyl)benzonitrile
-(4- [(18)-1- 460 (M+1)
91 3-((S)~(4-cyanophenyl){3-[(18)-1 'ﬁ‘@—m 4
(3,5-difluorophenyl)-2-fluoro-2~
methylpropyljazetidin-1- CN
yl}methyl)benzonitrile
-(4- [(15)-1- 460 (M+1)
92 3-((R)-(4-cyanophenyl) {3-[(15)-1 %‘@'01\1 4
(3,5-difluorophenyl)-2-fluoro-2-
methylpropyl]azetidin-1- CN
yl}methyl)benzonitrile
(8- [(1R)-1- 5 460 (M+1)
93 3((S)-(4-cyanophenyl){3-[(1R)-1 _%‘@_CN g
(3,5-difluorophenyl)-2-fluoro-2-
methylpropyl]azetidin-1- CN
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10 Hz, 1H), 2.97 (s, 1H), 3.05 (t,

3.31-3.39 (m 2H), 3.42 (m 1H),
wOmos/oae$9 6.68 (m 1H), 7.24-7.36 (m 8H); MaBET/US2004/018348

Spectrum me 490 (M+1 "d, "d) and 492 (M1 35C1,

37Cl1) EXAMPLE 110 d F FN d 15 1 [bis(4

chl orophenyl)nethyl|l 3 [1 (3 5 difluorophenyl)-2

2-di met hyl propyl i denel azeti dine To a solution of 80 ng

(0 163 mml) of 1-{

J=7.6 H, 1H),
4.25 (s, 1H), 6.56

I 1_5 A=chior opnen '] a=8\| di n- _
YR A eI G % @ | 45p 0w
Q%&ﬂu&@pﬂéhylﬁ B.-fRdd-nmol|) "
wWas St rre llh at - 78 C and over n| n
anBehEiprops! ‘E?E“‘%‘B 653 mol|) of DAST wds added again
aWQl}hkthvasensdmthteed 3h at 38-45 T. Then to the reaction
of . 20/€H2C12
05 b AeroRRRh %ﬂﬂmg St R Bj % 513 (M+1,
' LTS 7 S8, 515
déffuotopheyl)efbnor@Xt r act gd *wi WM_@H2C12 e >
conbi.n Rig-l-ayer wds dried over (M+1, ¥Br)
cor%eghﬁfp?%p?@gg The residde was puri fie b |
c hiybmethyhbepaenitrilg t h hexan d
96 ”% {t(R} ﬁ[é z?qf(@@und as a 513 (M+1)
1.10 1
4, M@r nyl)ez B W 348
(d ,mdhyTpngzei’iHDn, 1-A}B7 ( B S ’

En7l 4H); Mass Spec 472
(N/Hﬁﬁlf‘eéﬁ%?‘f"(“%%@f?ﬂl{%%ﬁ@ﬁ (M 35C1, 37€ 111
CldzonifsilN F 5 G 1 fbis(4 chlorpphen £
1 rephenyl ) - 1-f lsug X 513 (M+1)

7 2- f‘é*ﬂ”p‘?ﬂq @’PI azeti di ne-é er el

cold;ﬂwrprmilelﬁilh peo$10 af f prded The titl a

\f,m ﬁqahﬁgﬂobﬁ]az&ﬁn-i\lwmml B) gH)o. 83215315, .
M , 4.

(m 612"@15“@0@ P%":_?%’H’??ﬂ‘%%e b0-7.35 (m 8H): Mass

Spegdohigile M e = 492 (Mrl B5CL, 3501) and 494 (Mr135C1,

98 > % hloro}SQ((PcﬁﬁorOphelfl%l]}g3 [1CN-§F'\CI .é \ 4 a 479 (M+1
(3,5-difluorophenyl)-2-fluoro-2- N 35¢y, 35C1);
methylpropyl]azetidin-1- 481 (M+1
yl}methyl)pyridine 35¢y, 37CD

99 1-{(4-chlorophenyl)[3- %@ al _é 5522 (M+1,
(methylsulfonyl)phenyl]methyl }- Cl) and
3-[1-(3,5-difluorophenyl)-2-fluoro- SO,CH; | 524 (M+1,

37
2-methylpropyljazetidine Cl

100 3-((6-chloropyridin-3-yD){3-[1- _g,@_ a 'é ;1570 (M+1,
(3,5-difluoropheny!)-2-fluoro-2- N Cl) and
methylpropyljazetidin-1- N 472 (M+1,

37
yl}methyl)benzonitrile — Cl
101 4~((4-chlorophenyl){3-[1-(3,5- , .2,@_ al _é \ N 479 M+1
diftuorophenyl)-2-fluoro-2- / 35¢t, 35CD);
methylpropyljazetidin-1- 1 481 M+1
yl}methyl)-2-methylpyridine 35y, 37CD
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a

azetidi n- 3-yl

woesBoasodi f | uor ophenyl ) - 2- met hyl pr opan- 2-

solution of 175 nmg (0.368 mmol) of 1-{
1-[ bi s(4-chl orophenyl ) net hyl ] azetidin-3-yl}-1-(3,5-

di fl uor ophenyl) - 2- et hyl pr opan- 2- ol
CH2C12, 1 nlL of hydrogen fluoride-pyridi ne was

(1)

1-{ 1-[(3-chl orophenyl) (4-chl orophenyl) net hyl ]

ol

in 3 nmL of
adde

The reaction was stirred for 9h at 42 T. Then the

PET/TS24/018348

d.

reactton T Xture was pouned t nL of 7 (M+1

102 of Nelg-(tegtomepbamd {36! --2-of @-@—T@e g ’
t dﬁrugro éngl)(&gﬁ% ) Th% wat o a)éer CD and
wi| t X, e conbi ned or 0§39 (M-+1,
d PT@@YB’&%HY Ipgg54ey- 20" and {concent rat ed.| The resi dué /\@s(
pl“yl}ﬁﬂeﬂ@l)bbbnﬁll]ﬂld:mﬁegﬂﬂona:l’rOrTHt ography Mith hexanes [ ¢
rrPthé(Q tert- butyl ether |to afford thejtitle conmpoupd
29 WA 0 551 (VE+1,

103 GHN- [32((4331101bpheﬂ}’13={36 53,51z, '% 2. 8
3. 23.60 (m 4. 20 Cl) and
6. g@%%&@z%@&o 7.21-7.33 (m 8H); st (e,
| enethydprgpylRpetidslel | 35C1) and 480 (M s
13 él}ﬂ&%@gg%lyﬁ&@tﬁ%mﬂﬁm US2004/ 018348 oRCl
F 3-((4-chl orophenyl) { 3-
1-lmde. gi £ 1 yor gphemr——hye 2-2=di et yEERRopyl ] 453 M+ 1)

104 azeiﬂ{dl[ﬂ-(ﬂﬁdiﬂuorbpmylbl—y#)be'tgl@L% 5 (
te 1.

3-[ “06%7%‘38” frepst o5 delﬁl L 1- hydr oxy- 2, 2- di neth¥l pr opy!

] azdi diuamphenybmetbky| at e To a solution of 3.07CwW
(1qx§%mﬁﬁ ) of tert-buty

3=t oorobenzoyl Jazeti d - car boxy in 2d 479 (Mi+1

105 i %ﬁhlqlﬁﬂ ((%ehlqrgph?eylg@dlmﬁﬁé:z >}F01err‘§< tylp)—ci
mayg @gﬁdlﬂm@gﬁeﬂﬂ) deuwee- added stirred fa—%4. 5h at| 33CL, 35Cly;
78 To t&‘iﬁzg\&é ion was|added 8 nL of aq. NHACL andig; v+l
t hemeBylgiop |Itered to remove the solid. 10 The, .-
fi mr}métﬁylmsldmashed with Pt her The conbi ned nr%gni d 2>ClL 2/Cl)
[ayer C ted to oI vent Si dus28 (M+1,

106 vvas?;g(ﬂ\'r%? g'nlﬂeny K i ca gel aph?@/hexaneﬁlg 530
/ =tﬂ19a10plamelbla¢tby11 -3l tor d the /) e dmpousd: ),
1H R 27 (s, 1.425 (js, 9H), (M+1,
2.p Q{%Fé%ﬁ%@z 3725 (m 1H), 155 (m 1M, 3.71 (t,|gip,
= @npthyjpropyfipzetidingy (¢ J 8 /| Atz HH— A7)

107 6. P3: (?46ch7cﬂ'o;(h@11yl)?{kb[l (385 ep ,% zet dl& 3 | /4= 528 (M+1,
S5-dli fTuorophenyl ) -2_2-di ngt 3 35¢1, 798Br),
sol Gtﬂ“@WPBff“YQfOﬂ to. 59 o I) o tert-butyﬁ
3- | kelSiBogilidenanaphenyl ) -|1- hydr oxy- 2, 2- 530 (M+1,
di e ZE -lcarboxyl ate (R) in 1 nmL of|35q], 81Br
G—E’(’fg}?'}éﬂ%bg’?ﬁhl ezseéﬁt—b%nﬁn added and the| sol ution wab 437l
stilrred for lh at rt. s concentrated and washed| " ’
wi tth ether to afford the tlitl e conpound 79Br), 532

M+1, 3701,
81Br)

108 3-[{3-[1-(3,5-difluoropheny!)-2- %@_ -% 449 (M+1)

fluoro-2-methylpropyljazetidin-1-
y1}(4-methylphenyl)methyl] CN
benzonitrile

EXAMPLE 109
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15

20

as white solid; Mass Spectrum nme = 256 (M+l). Step 3

3-((4-chlorophenyl){3-[1-(3,5-difluorophenyl)-I-hydrox
we-22)580akooret hyl propyl Jazetidin- 20 1 | }y PCT/US2004/018348

met hyl ) benzonitrile The reaction m xture of 135 ng

(0. 44mmol ) of

3-[ brono(4-chl or ophenyl ) net hyl ] benzonitrile, 105 ny

(0.367 mmol ) of

1l-azetidin-3-yl-1-(3,5-difluorophenyl)-2,2-dinmethyl pro

pyn-1-o01 (3) and &30 uL (1.32gmol) of N

N-di i sopropyl et hyl 3m acetonitrile was

refluxed for 3h. T ' it rated and the

make salt. p Ashed with
hexane/ et her. The pe 9 ¢t rali zed with base
and was purified I chromat ogr aphy with
hexanes / et hyl QL '
diastereoner of
= 481 (Ml 35C1
1-{1- [bls('ff—clﬂtbrpv ren}

To soldt®en *og 114021% ofl\ﬂS[blsSpiﬁﬂttrbptresnyIMe&h}&] anegmm(m}@ 5-
an oI fert-oOUu
< A 1%%& v R IO FROR8R ot

magnesnnﬁ tKlosdd @MDiaITRIFY whs {ddad arfd stirred Br 1B at -78 °C. Then to the reaction mixture
OF 9pRGRYL )y 29 Oy bﬂ QReldjaettb 8ionyitH 2N NaOH.

was adde: q r nd

The wate(ﬁ)@?ﬁgi @ﬁé@t@bﬁgéogélt r(!‘»x On?L)S{‘hep combmecrl orgQr% Yalyeramis dhed over

Na,S04 #Arddoh@hiytde rmybsuﬂe ek pizrted diy ndich g ahioowipiraphy withy hexanes / ethyl

solution of 1.72 g (4.84 )
scetate 19 108 1 e EPIBR G Y ooy HAOBIC G d8s (5. 9mD, 246 (1,172
md. @fdshﬁl[)pﬁ optl 127 GE—IzdlI-m)- B, 31:ar39@nyna)t 347 (), 1ED, 95 (L 1FHf 6.56 (m,

d b3, PR ) famoBlvi+1 *cl,
o oL 7T Bl BT SRR Ay 2g e st
“cn. of ag NaHCG8 and 15 nL of 6N NaOH. It was adjusted to

pH 8 - 9 with 2N NaCH. g?gwﬁgggﬁolayer was extracted
W th CH2Cl12 (3x 5Q310 nl). The gonbi ned organic |ayer
was dried over Na2S@4_and concer{rated. The residue

was purified by si a gel chr r%phy W th
hexanes / ethyl ace ¢ to affo off the title
conmpound (2) as a whitg& sogkNi NVR( CDC13) 8 1.10
(s, 9H), 1.45 (s, 9H), A0 2.8Hz, 2H),

L1\

4.73(t, J = 2.8Hz, 7 = 8Hz, 2H), 6.74
(m 1H. (3 5 d|f|,

dzetidine Step 2 3-FI 15 To a

0.623 mml ) of tert- butyl

hen I) 2, 2-1 _
’I%'?s%ilu%l’on ‘A’f’§0 1%9 @?%3%%01%51 gf [st,@écm@bbmmnethyl]azeudm By1)-1G3.5-

difluorophenyl)-2,2-dimethylpropan-1-ol (2) in 1 mL of CH2Clp, 86 uL (0.653 mmol) of DAST was

sol ution of 210
3 [1- (3 5- dlfluor

added and it was stirred for 1h at -78 °C and overnight at rt. Then another 86 uL (0.653 mmol) of DAST

as added again and it was stirred 3h at 38-45 °C. Then to the reaction mixture was added 20 mL of
CH2C12 and 10 mL of ag NaHCO;. The pH was adjusted to 8-9 with 2N NaOH. The water layer was

extracted with CHoClp (3x 20mL). The combined organic layer was dried over Na,SO, and concentrated.

The residue was purified by silica gel chromatography with hexanes / ethyl acetate to afford the title
compound as a white solid; 'H-NMR(CDCls) & 1.06 ( s, 9H), 3.37 (s, 2H), 4.05(s, 2H), 4.44(s,1H), 6.55
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by stirring for Ih at rt. The reaction m xture was

concentrated and washed with ether to afford the title
woaopmoesdo as white solid; Mass Spectrum me =P2BRIS2004/018348

(Mtl). Step 3

3-((4-chl orophenyl ) {3-[1-(3,5-difluorophenyl)-2, 2-di ne

t hyl propyl i dene] azetidin-I- 20 yl nethyl)benzonitrile

A mxture of 99 ng (0.32mmol ) of

3- [bronD(4 chl orophenyl ) met hyl ] benzonitrile, 80 ng

d,T=8 ngﬁ )H), 9125 (4,7 = 6.6 Hz, 4H) 733 (d, J =7 Hz, 4H); Mass Spectrum: m/e =
; dlffuorggpgéxl) 2 2-di net hyl propyl i dene] azet
472 (M+} dCh Rread 41801 mol) of N, N

dii sopropylethylamne in 3 nL of acetonitrile was
heated at reflux for SEX Qe reacti on was
concentrated and éhe r esi ue S dissolved in 5 nL of
hexane / ether. A ~o|ut|on of nL of INHO in 25
et her was added to N0 nake the salt.
The mixture was fi ds were washed
wi t h hexane/ et her. 8 BV neutralized with
NaOH and the free base)was ied by silica ge
chr omat ogr aphy wit % M acetate to afford
the title conpound ; "H NVR(CDC13) 8
1.07 (s, 9H), 3.37 2H), 4.06 (m 2H), 4.50 (s,
1FD 6.58 (d, J = gHz, 2H), 6.74 (m 1H), 7.28 (d J
8.5 Hz, 2H), 734 (d, J = 8.5 Hz, 2H), 7.39 (t, J =
1-[bis(4 &laromVMVIT 3504 H3-diflucropheRyiA -fludpdy2. ZQQIEMME‘—ZQI@—@

Further %ﬁﬂn% g)&ﬁ)'_i)umn i %%%ép(lewﬁ '(Da’ff%Mé Fei_feﬁ%lﬁwﬂnd W ewhitAHBd; ‘H-

Cl). 134 8
NMR(CPCI5 15301045, OB 248 ( nEhA2 (11,85 38 @ Moaed @9% 6%9(’;‘;’ 2
6.93 (m, %@i& oF Q@Iagg)(lln &3, (Masé Speatrf o ar ey PYCLZCY) and 494 (M+17Cl, “CD).
i met hyl propyl | azetidin-1-yl|methyl)benzonitrile
Step 1 tert butl3 f 1 (3 5 difluorophenyl)-2
2-di net hyl propyl | azeti dixxeMPLEddDoxyl ate A m xture of
720 ng (2.14 mmol) of tEXt-butyl 3-[1-(3,
5-di fl uorophenyl) -
di et hyl propyl i dene
of pal |l adi um on act\Nwa}
ethyl acetate and 5 nL\of K&

psi with hydrogen gas #t Mao
ed throug LI TE and the

The sol ution was fijfte
filtrate was conce ed The Fesidue was purified
3 -graphy wi th hexanes / ethyl

by silica gel chro
he title conpound as a white

0

apove solutl

tegperature 10 for 72 h.

acetate to affordc

1-{ 1-[(§c I I@%}HZ(%' %%&n%?%ﬁh%&a%g%&é flg}Hi—G idﬁﬁo&%hen?lbmvmethylpropan—2—
ol 82Hz 3.81( in A1’)/+’J u.S.L'z,

Deolod S 1(7'@Ir %@)58 PR (mm (@b chBk@MeEethyladeBdin-3-y1}-1-(3,5-
dlﬂuoié))ag{yt‘)‘?%%g —}[ﬁ?((li L ?%IBEQP%/ %’#‘t%% E}&dr%eﬂ ﬂugiﬁie]ig/n@me was
added. Ik ileaéﬁ)bnav@sﬁfrétpifo@ﬂhﬁﬂy PQ.- Phed-the reaction mixture was poured to 7 mL of 5N
NaOH, %._réﬁ‘éif}ﬁ' it a%lcp%éz%tlrﬁlséf;tf{icflf %gg%ﬁta%uétéﬂ tb. sﬁat ol O NaOH. The
water layet wasskizhaged it GH2Cl (b 30pels. Bisrremitined Piearia RS gt over NasSOs
and corécsliltfaéeed E@g ées ug ];vf :9 [ i teﬁ?y il 1$a Zg%I %&BﬁHﬁ%hy@ﬁth%eMﬂei Bmethyl tert-
butyl ether to afford the title compound asa whlte solid; I\gMR(L)DCh) 8 1.25(t,J =22 Hz, 6H), 2.33 (
t,J = 6.5 Hz, 1H), 2.83-2.89 (m, 2H), 3.09-3.11 (m, 2H), 3.60 (m, 1H), 4.20 (s, 1H), 6.68-6.71 (m, 3H),
721-7.33 (m, 8H); Mass Spectrum: m/e = 478 (M+1 *Cl, 35C1) and 480 (M+1 **CL, *'C).
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Step 3

3-((4-chl orophenyl){3-[1-(3,5-difluorophenyl)-2,2-dine
wohyispoegoy| ] azetidin-1- 20 yl | nethyl) benzoni PCTIUS2084/018348

m xture of 263 ng (0.86 nmol) of

3- [ brono(4-chl orophenyl ) met hyl ] benzonitrile, 213 ng

(0.574 nmol) of

3-[1-(3,5-difluorophenyl) -2, 2-di met hyl propyl ]

azetidine and 300 uL (1.72mmol) of N, N

di i sopropyl et hyl am ne gk pilg ¢f3 acetonitrile was
heated to reflux for BMEJThen tFhe §o|ut|on was

hexane / ether. 1.%

to above_solutlon as filtered and

#si due was neutralized
\ |4 ca gel

. acetate to afford
e/ title conpound; Mass
1 35C1) and 467 (M1 37C1).
the colum afforded the other

5. (<hispEbT DI Une SOMERPHERRY hedy s TSR U FaR ] 135
jzl}meth%egﬂﬂﬁﬁﬁOOSOQ PCT/ US2004/ 018348 EXAMPIE 116 CN E
Stepl i f| ué?rb-é'%gé\; 5(3 %DAIR gphgr%)ﬂ ? il}:rj’dr&gylﬁ dﬂneﬁ%lp’iopyl]azetldme 1-

2 nEth;gﬁmﬁvllazetldln L-vl|methyl)b
Toa solutlc%nhof :.L) O(/ %%%0 §74 &ﬁloﬁ ?refr} Eﬁ@fl@R@ gfél‘i‘ﬂlﬁorébeﬁzl)yb@ﬂeﬁdlﬁ@y-cﬂrboxylate in 20

mL of THF{ 3. @mﬁsqufy:rxg@]é ﬁg,qe;??b?l%/? Eﬁgnliglumn]lﬂorlde was added and stirred for 3.5h at -

78 °C. o thelkarrenywaeidbed § ar.ef hqiNH4E1 wid the e@utmneva(s fiktexigd figmge the solid.

The flltggeszrsy;f:ﬁrg :‘i"ggh% %tgﬁﬁ)éb ;@}esco&m& Srga;g ( eartvve cb%%ﬁgajté o Tré%[&)ve solvents

and resi@h} wAQuEARY Byssilivg gdl dBRbreyeapbp suitb | heheps éerﬂeyl e to, affprfbthe title

compough g él@% 6'897‘& i OIEI1 408% s 08B, £ 3MHS)H), 3.25 (m, 1H), 3.55 (m, 1H),
‘astere his material was taken direct]| in the

371 (¢, hewt9 1§z, &H), 3190 (Sﬁ erd-2H3 H).1R} 7@ {H). 858t ¢V 16w éﬁgenyl ) 2

Step 2 met hyl | ereﬁ@n% \@ri (hﬁydlhuo}o&lgﬁ\ﬂ’ﬂ?ﬂmn@{vw{)ﬂaﬁﬂ%ll dine A

suspenst o

To s sohvohg] A1P e prmﬂ»s AP %Llo(m%cf’éﬂwop&ﬁvlkhkydvﬁ%’?'z 2
dlmethﬂﬁl@b}ﬂ}izdtﬂme 178rioxyind &) 1N2 .mLTQf GG, wWhs g ebFA was asddedygnd the
M sol uti on of but

solutlolggps;ﬁlpéq.lfor MR at 1k ¢ It RS epngs ntrra 8% washed \b &t t@gﬁorﬁ bR title compound

enpera ure for
as whit®bdld} ¥ass Spharuna ngot 56 vi+0f 0. 285 g (0. 73 mol e) of

(15)- 15 1 Sd%éthl Ijazetidin-
Step3 15 was i(tﬂ rgeréogah%naﬁ‘)l{% [h@fdffﬂéro%@g ?Lé?lgﬁjrgfé%l%é i }'ﬂﬁpy Jazetidin
t o warlyylfx cnched b

The reagﬂﬁl{ ﬁﬂxgﬂ e Of ﬁ% Qnsg’(e 4@%{%9@ 3%@5hhb@lt&iﬂ)r(£\ﬂﬂ4@1)nﬁaﬂiyub¢mm1mm 105 mg

et her. The |ay
(0367 aRoDuh sl |-Gy B TSP YN e PP s B a0 oL
(1.32mBR0loF Nﬂﬁ-dﬁéopaipb@fhymdnd e rﬂoﬂﬁucetenitrﬂ@wg%mﬂcxeéi@rr%c Tgen it was
wer e

Q h
concenirgigd %I}gttfn%&eél&uci Bas{ ($?88€8d Py m]? lre\{(gl{ C/ %ﬁn%xcs)u nlgﬁgg 1121l Hgl (1en ether was
added @i aboveamgorSoandke satt. Inves fHie@@0md Maghpd with hexane/ether. The re51due was

neutralized with base and was purified by silica gel chromatography with hexanes / ethyl acetate to

chr omat ogr aphy wit
one racemnm ¢ di ast
Spectrum nfe = 46°
Furt her elution

afford one racemic diastereomer of the title compound; Mass Spectrum: m/e = 481 (M+1 *Cl) and 483
(M+1 ¥'Cl). Further elution of the columm afforded the other racemic diastereomer of the title
compound; Mass Spectrum: m/e = 481 (M+1 35CD) and 483 (M+1 ).
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20 Step 3 3f(1S) 1 (35

di fl uor ophenvl) - 2-net hyl propyl | azeti di ne A m xture of
wa200s5m90809. 64 nmol e) of PCT/US2004/018348

3-[(1R)-1-(3,5-difluorophenyl)-2-nmethyl prop-2-en-1-yl]

-1- (di phenyl net hyl )azetidine and 50 ng of 10% Pd/C in

10 nL nethanol and 2 nL of IMHCO in ether was shaken

under 40 psi H2. After 8 h, the solution was filtered

and the filtrate was concentrated. The residue was

triturated wth hexanegkammmoMme di phenyl met hane and

the residue was collectmd to akfford 25 the title

conmpound as a whit pectrum nie = 226
(Mrl) Step 4

g
S 3, 5-di fl uor ophenyl)
-2-met hyl propyl l azeti dj n- AU 1 benzonitrile A

3-[(1S)-1-(3,5-dif)ue ,
e hydrochl oride tep 3 ard 0.650 g (2 mol e) of
Cs2CAB in 5 nL dryYacZtonitrile was stirred at rt in a

30 flask fitted with a small Dean-Stark trap. After 15
m nutes, 0.306, 1 I of 3=[br - 136\
3-(@-ehipoolmob B St E R e o e fre k1Y merty)

benzonitffdl Or ophenyl ) net hyl ] benzonitrile was added and the

m xture il A b liddAElazciRirdl i @fboxylat
Stepl was plk KA AbrPRe ngigthétﬁ)é&g ids Wél% d Tge oxylate
To a solktyi@f $.72we (E84semal) af ed-bwil 3-He3Srdifrephendy bRy 4y -2t ed

dimethy@}’ol% 11 RRREA -cathSyRed @) inozg nfiasf CHATIer56i6 ralndf PAST was added and
| rate was concentra t
s b e Gy OGO ARY G5 A Che AP S o o O

col um
NaOH. Mh gl db0éd it pHI 8 oSawic 214 20BN &'he waBr ldrarag extasted with CHClp (3x 50
enant i oners, Fractions contakRin HGh fied b
o1 g 1 SR SO OLH A R s o
silica gel & orhatbdr@phy avithdisxehes Malsyd aGyase toraffiord ofitlee titleAgmppeupd {2) as 2 white

solid; 11%?\&%%(&&)%51.310(('\@}1), 34D, om), DAVELE AT, 6, B.73GHS= 2 B, 2H), 6.60
(d, T = 8BEz[ 71D) 6.4 g, HOr ophenyl ) (3-{(1S)-2-fluoro-1-[3-fluoro-5

Step 2 ;I.( gg:‘]hzx l_t- E'rSI— ngb‘? elﬂ] 1 Zﬁfﬁfrﬁﬁfﬁ rORNid @di ét%dﬁﬁern- | -heﬁ;/r:s; h2

Tos e 6 BooR g AR B s
dimeth@rx%yﬁg%e%etgif?ﬁ?E?F})Jy?toeaﬁ gl:iilt ??CI%C;L’)‘, was aél;le;;ﬁlﬁ. SQtyl mf ré)s - 0 oxivcla

by stirri}lg %0_1' lkl a‘qrﬁh ’ F%?%W;%ge as canc ntlzclteg ag(g&/?% (T ol o) the title

zetT dine an
compoudfl alNamHBlid;rMas Shecofimdmie DM (Weis)-degassed with 15 N2.

Step 3 G\ng @4%@%@&582 51?1-ég?i-Mh{l&-ﬂpﬁéﬁﬁ?-@,@f&tﬁéﬂhﬁi&roﬂﬂﬁe@]azetidin-l-

m nutes, the solution was cool ed,
part|t e 100 ot h N oA MNa S -]

A mixd8e té’fﬂﬁirr]ﬂn"i’fﬂ%%?oﬂﬁ&om&ﬂmtm]%&ommmmm’mm mmol)
0 e er. e conol ne or ni.Cc I ac r 2
of 3-[1+4%.5-Hiflypionkenypi 2edimethgiprpy &tshe] a%ﬁ%gm?, 6%‘%:@%1@&? 'Sgd .ﬂﬁ‘ghwe N, N

diisoprbRHslenines 3frhl, betcedniie ougheasidlal cawgtsh 3usTheg thiowaction was
concen%étg% ln@%ﬁeg{e?i ?eﬁ_ Q%ﬁ%@@v%%g%zr{{]; é&ex&rﬁ? ethbd | £sdHPREDEIL of 1IN HCl in

ether was added to above solution to make the salt. The mixture was filtered and the solids were washed

et hyl propyl Jazetidin

A a¥a

with hexane/ether. The residue was neutralized with NaOH and the free base was purified by silica gel
chromatography with hexanes / ethyl acetate to afford the title compound as a white solid; 'H-
NMR(CDCl5) & 1.07 (s, 9H), 3.37 (m, 2H), 4.06 (m, 2H), 4.50 (s, 1H), 6.58 (d, J = 8Hz, 2H), 6.74 (m,
1H), 7.28 (d, J = 8.5 Hz, 2H), 7.34 (d, ] = 8.5 Hz, 2H), 7.39 (t, T = 7.7 Hz, 1H), 7.50(d, J = 7.8 Hz, 1H),
7.62 (d, J = 7.8 Hz, 1H), 7.72(s, 1H); Mass Spectrum: m/e = 463 (M+1 35C1) and 465 (M+1 *'CI).
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Step 1 3 of exabylé-[113.5dffuoy

20 Step 2 3-1 (IS 2 fluoro 1 f 3 fluoro

5- (et hyl t hi o) phenyl ] - 2-net hyl propyl 1 azetidin The
woenshaioyl group of 0.431 g (0.95 nmmle) of  PCT/US2004/018348

3-[(1S)-1-(3,5-difluorophenyl)-2-fluoro-2-

met hyl propyl ] - 1- (di phenyl met hyl ) azeti di ne was renoved

by reaction with 0.3 nmL of 1-chloroethyl chloroformate

in 5 n of dry THE as described in Step 1 of Exanple

79 to afford the title conpound; Mass Spectrum nie =
272 (M+rl). 25 Step 3 P °

3-1(S)-(4- chlorophenylégg i[}S PZ fluoro-1-[3-fluoro-5

- (met hyl t hi o) phenyl ] opyl ]azetidin 1

[')) met hyl ] benzonitrile A sanple of 0.233 ng (0.86
nmol e) of CN F

3-{(15)-2-fluoro-1-
nmet hyl propyl }azet i
mmle) of 3-[ bronoiM

e{ hyl t hi o) phenyl ] - 2-
Wwirt h 263 ng (0. 86
nmet hyl ] benzonitrile

3<( (4-ch1£ar(ogl§§ng (g)Spc{] tgt#quhe&lﬁﬁ 'a}{ﬁd%‘i’[ ¥$\l}l1§Ze%tilndll ﬂ'hlneth{'l‘i@hfbmtnle

S Fagv)ul e Ter el utrt on G'

A mlxturf %g}d ﬁég? jf'ﬂlﬁnﬁl) APstr ta(bM'yi-% [1 Mﬁ&pﬁ&@i)m CN Rl F

d) oW ng exa I'Tp es wer
Gimethygrsoudpaarai e AP S e PO GOLE oL LSRG BB AEdeifhen (0% in©
mL of etﬁﬁl ettt aﬁch?mLtok‘ N&bﬂ WarRessEedd to50gsiepitilhyidnsgee gab abfoontiemperature

for72h :S.;%{iqu %}r{]ltlzg lwtefs]f %ﬁrifgtﬁg’ﬂgl? ??gﬁ%g;\@ i’r‘ﬁtrfges nggéoing&[){raﬁﬁ et ¥sidue was
purified b kil il clpmbtogrhplyrvafitienyre} - @hyllacesaio topnffoghity jitle oppapound as a white
solid; "H-NMR(CDCl;) & 0.88 ( s, 9H), 1.43 (s, 9H), 2.69 (d, I = 11Hz, 1H), 3.09-3.18 (m, 2H), 3.71 (t,J
= 8.2 Hz, 1H), 3.81( m, 1H), 4.12 (t, ] = 8.5 Hz, 1H), 6.49 (br, 1H), 6.69 (m, 2H);

Step 2 3-[1-(3.5 -difluorophenyl)-2.2-dimethylpropyllazetidine

To a solution of 360 mg (1.06 mmol) of fert-butyl 3-[1-(3,5-difluorophenyl)-2,2-
dimethylpropyljazetidine-1-carboxylate in 1.5 mL of CHpClp, was added 1.5 mL of TFA and the

solution was stirred for 1h at rt. It was concentrated and washed with ether to afford the title compound

as a white solid; Mass Spectrum: m/e = 240 M+1).

Step 3 3-((4-chlorophenyl){3-[1-(3,5 -difluorophenyl)-2,2-dimethylpropyl]azetidin- 1-
yl}methyl)benzonitrile

A mixture of 263 mg (0.86 mmol) of 3-[bromo(4—chloropheny1)methy1]benzonitrile, 213 mg (0.574

mmol) of 3-[1-(3,5-difluorophenyl)-2,2- dimethylpropyl]azetidine and 300 uL (1.72mmol) of N, N-

diisopropylethylamine in 6 mL of acetonitrile was heated to reflux for 3h. Then the solution was

concentrated and the residue was dissolved in 5 mL of hexane / ether. 1.5 mL of 1N HCl in ether was
added to above solution to make salt. It was filtered and washed with hexane/ether. The residue was
neutralized with base and was purified by silica gel chromatography with hexanes / ethyl acetate to
afford one racemic diastereomer of the title compound; Mass Spectrum: m/e = 465 (M+1 3CY) and 467
M+177CD).

Further elution of the column afforded the other racemic diastereomer of the title compound; Mass
Spectrum: m/e = 465 (M+1 **Cl) and 467 (M+1 Q.
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met hyl propyl }azetidin-1- \ / (M1, 37Cl) 1)nmeth
g]gfnzonltrile SEt 120

wO-2p(sBpego4- chl or ophenyl ) (3-{(1S)-2-fluoro- F S5PET(USkD4/0
1-[ 3-fluoro-5-(isopropylt ) phenyl ]-2- 35Cl1); 527 OIS
met hyl propyl }azetidin-1- \ (Mrl, 37C) 1)neth
| ] benzonitrile SiPr -138 WO 2005/ 000809
PCT/ US2004/ 018348 EXAMPLE 121 CNF\ / / \ SCH3 F
A 5 h3-[(S)-(4-chlorophenyl) (3-{
(1S)-2-fluoro-I-[3-fluoro-5-(nethylthio)phenyl]-2-nmeth

{(
o
/

yl propyl } azetidin-l-_1 nmeth benzonitri
solution of 80 ng (0.Z% F@f}gf nitrite To @
?-[(S)-(4-ch|oropheny 3-{(1S\ 2-fluoro-1-[3-fluoro-5

(et hyl t hi o) phenyl

| ]benzonitrile in 2 ' rethane
nmL of a 1M sol ution of)ngrt hgnedul fonic ggfd ?ﬂded o2
di chl or onet hane. ' N
for 5 mnutes, ang .36 mmol e) of
3-chl or oper benzoi d (7 s added and t he
solution was alloyed to stir at rt. After 30 m nutes
the solution wasCliluted with 25 nL ether and the
3-((&—(4—%&9@)811&1\/1)WRHSMIG(S,Mﬂﬁt&hm'l gh etidinrlyl ag
Step 1 v mi@%—ég@gﬁ%u&geéhugﬁgk-m £ ﬁgh@ﬁlﬁgeﬁ%&w Hih-Blyidcetone
back e conbl ned_or gani ¢
Racemic e>(B,5amlhmrmmeylmgﬂg@hmyumetmnaﬁ@,diw-ywe@%gPngg&s degpriped in
ncentra : resi i s
Exampleég Fvahssepaﬁra{eg g&% Ii_h?lofcgﬁlh%%éﬁt Mastidoheld R Bebniafse@pdi o b ChizaPak OD

col 0
column wingtldieishsepael-heptaas HEME TR F “B%%’é‘iﬁ/%?]?g‘?r%}\?gé‘lé? )

diastereoégg%ﬁl_iéé Hﬁitzeglllebéaat\ai%@difl\l&’fgﬂ in éﬁéﬁzﬁl&) step31 (M+l, 37Cl).

tbenzonitrile

Step2  3- [ ( FR-L@R-ER}3AS -4 rops2-en-1-yll1-(diphenylmeth
A susperisionldf 11108 @2 elmole) yf Jnphgmihtsayehosmohipingr apie in}dr&ggq:iv{f? Gooled to -

78 °C unw% )T[gg#\ilg wals g’cﬁi@& PR iD}Lr $f| ael.MOﬁl'ﬁHﬁ &f lﬁlﬁyll@tﬁiuﬁﬁn hOx2hOdnd the solution

was stirr3c;_ 4t(rB)m (etapetihwoe fop B mjrufes 3 Thgmaoluiop of 623 § qotygrr%ﬂ@n%; ( }S)-l-(3,5-
diﬂuoroé}reh%lp—lz[k—_(cﬁ%l%eﬁ ]]meth Dazetidin-3-yllacetone in 2 mL THF was added an_d the_ solution
was stirred ?oxzomag -180°_cggfq§4,ég%l) a]u§$v§$ {ﬂd\x'épg@(ls? }e'llogﬁg E’E%rle)ﬁ(%%ﬂ ?%E‘é e%xh}lled by
addition™810b &) Rbed(? CErated NHAE! siluthBo! ditusedswith 2L sther Sihe dayers were

a mcrowave (Wth [
separated and the aqueous l(ayertwas \(;:vgs%lecll QV%?I thré%fioer{)L 6ortions of ether and the combined

organic extracts were washed with brind, dried over Na2SO4 and concentrated to afford the title
compound as a clear oil; Mass Spectrum: m/e =390 (M+1).

Step 3 3-[(18)-1-(3.5-difluorophenyl)-2-methylpropyllazetidine

A mixture of 250 mg (0.64 mmole) of 3—[(lR)—1—(3,5—diﬂuorophenyl)—2—methy1prop-2—en—1-yl]—1-
(diphenylmethyl)azetidine and 50 mg of 10% Pd/C in 10 mL methanol and 2 mL of 1M HCl in ether was
shaken under 40 psi Hp. After 8 h, the solution was filtered and the filtrate was concentrated. The

residue was triturated with hexane to remove diphenylmethane and the residue was collected to afford

the title compound as a white solid; Mass Spectrum: m/e =226 (M+1)

Step 4 3-((S)-(4-chlorophenyl){3-[(15)-1-(3,5 -difluorophenyl)-2-methylpropyl]azetidin-1-
yl}methyl)benzonitrile

A mixture of 106 mg (0.5 mmole) of 3—[(lS)—1-(3,5-diﬂuorophenyl)—2—methy1propyl]azetidine

hydrochloride from Step 3 and 0.650 g (2 mmole) of Cs,COs in 5 mL dry acetonitrile was stirred at rt ina

flask fitted with a small Dean-Stark trap. After 15 minutes, 0.306 g (1 mmole) of 3-[bromo(4-
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-139 WO 2005/ 000809 PCT/ US2004/018348 h, the mixture

was poured into 30 nL of ether and 5 nL of water. The
woOayevmosner e separated and the aqueous |ayer RES/US2004/018348

washed with three 10 nL portions of ether and the

combi ned organic extracts were washed with brine

dried over Na2SO4 and concentrated. The residue més

purified by flash chronat ography using 25%

acet one-hexane to afford the title conpound; Mass

chloropheéili%é}&%@e&%ﬁﬁl% wit 4dded ahdMbd midBeWas héaldll 4 b IC. RfRELB b, the
-125 The f
solution Waspagtitioned between ethyl a%etatg lall(i) gvmatgrg T%é ?ay rls %vser<¥\§ee:£>alerat€5 gRahé (q'ganic
layer was?déi(eﬂ Ser (2804 oTIxdobrtiph JhSEilfefddSind 1he(fgt’rge oias pqy@@%ﬁg ﬁcg,zp) oil. The
residue v IS BY PRy 1OBPBIDY T LB P o NP1 Py PR T BB on 1
afford tw8 ef_ﬂgltlﬂlgflﬁ hBraatims oprtaiaing tHeaevef prodpct diastergorpqrjwepepaeled and

i azol.e or.azetidin ' '

he il ompoid: B La51 DA+ Dregpadus3 (M+1, *'Cl).

concentrz&égste 2 rélg & tiflecolr II}B?AE‘CL %yaﬁ)%% %gRi > + o Eﬁgln'pl e(M+1 D

Name R1 Mass Spectrum nmle 123 3-[(S) (4

chl orgphenyl ) (3-1(1S) - ZfAnmer117F 517 (Ml
1-[3-fluoro-5-(1Him gazol -1 -yl )phenyl]- | \ / 35Cl);

519 2-nethyl | prop azetidin-h—( M1, 37Cl)
yl ) met hyl | benzoni SCH
3-[(S) - (4-chl or opReny _ fluoro- F 518 (M1,

1-[3-fluoro-5-(1H1 A 4
phenyl | - 2- et hyl pr opy,
yl ) met hyl | benzoni {4
PCT/ US2004/ 01834
3-F(S)-{3-[(195 -1 azetidin-l-vl-5- F 506 (Ml
flggrﬁpheny:)-th uor o-2- 35Cl1); 509
ret hyl pro |azetjdin-| -yl (4- .1
3—[(3)-(%@%?%wé§¥i$k§)ﬂ%#ﬂ’gm"ééﬁ%"%?'f’?‘%‘ Y/éthfx?%‘genylf"%%hylpr"f’yl}aze“dm‘l'

ylmethyl]benzonitrile

| 35Cl); 520 vyl
-\ / (M1, 37C1)
= 140 WD 2005/ 000809

=

Step 1 3-1(18)-1-(3,5-difluorophenyl)-2-fluoro-2-methylpropyll-1-( diphenylmethyl)azetidine
A mixture of 0.408 mg (1.0 mmole) of 3-[(1S)-1—(3,5-diﬂuorophenyl)-2-ﬂu0ro—2—methylpropyl]-1-
(diphenylmethyl)azetidine and 90 mg (1.3 mmole) of NaSCH3 in 2 mL of dry DMF was degassed with
N2. After 15 minutes, the solution was heated at 110 °C under N2. After 20 minutes, the solution was

cooled, partitioned between 100 mL ether and 10 mL 1M NaOH and the aqueous layer was washed with
two 50 mL portions of ether. The combined organic extracts were washed with brine, dried over MgSO4
and concentrated. The residue was filtered through silica gel using 10% ethyl acetate-hexane to afford
the title compound; Mass Spectrum: m/e = 438 (M+1).

Step 2 3-{(15)-2-fluoro-1-[3-fluoro-5-(methylthio)phenyll -2-methylpropyl }azetidine

The benzhydryl group of 0.431 g (0.95 mmole) of 3—[(1S)-1-(3,5—diﬂuorophenyl)—2—fluoro-2—
methylpropyll-1-(diphenylmethyl)azetidine was removed by reaction with 0.3 mL of 1-chloroethyl

chloroformate in 5 mL of dry THF as described in Step 1 of Example 79 to afford the title compound;

Mass Spectrum: m/e = 272 (M+1).

Step 3 3—[(S)—(4—chlorophenyl)(3—{(1S)—2—ﬂuoro-l-[3 -fluoro-5-(methylthio)phenyl]-2-
methylpropyl Yazetidin-1-yDmethylJbenzonitrile

A sample of 0.233 mg (0.86 mmole) of 3-{(1S)—2—ﬂuoro-1—[3-ﬂuoro—S—(methylthio)phenyl]-2—

methylpropyl}azetidine was alkylated with 263 mg (0.86 mmole) of 3-[bromo(4-

chlorophenyl)methylJbenzonitrile and 0.975 mg (3 mmole) of Cs2CO3 as described in Step 2 of Example

"9 to afford the title compound; Mass Spectrum: m/e = 497 (M+1, 35C1); 499 (M+1, 37C)
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EXAMPLE 126 CNF CN N\. / F d 3-((19-1-{
1-1(S)-(4-chl orophenyl) (3-cyanophenyl ) net hyl ] azeti di n-

WO0-2y05}00830D | uor o- 2- net hyl propyl ) -5- 5 fl uor obenpamiuseiok®18348

Step 1 Ethyl (2R) (3 bronmo 5 fluorophen 1)y f

1- (di phM neLhyl ) - 31hydronazetidin-3:yl|l acetate The
title conpound was prepared from et hyl

3- brono- 5-f |l uor ophenyl acetate and 1-[ bi s-

phenyl nmet hyl ] azeti di n-3-one (Preparation 2) by the
procedure described in Step 2 of Preparation 3 except
that |ithium hexanethyl disilam de was used i nstead of
butyl lithiumto form t BEANBHENESacet al ; Mass 10
Spectrum me = 498 (M1, 79Br), 500 (N%l 81Br) Step
2 Ethyl (3 bromo 5 fl gnrophengl)[1 (di pheny |~

nmet hyl ) azeti di n- 3-xLi{denel acet The t|tIe conpound
was prepared fro
(2R) - (3-brono-5-f
hydr oxyazeti di n-3-yl \ ac ccordlng to the
procedures descri bed
me = 480 (M1, 728
(3 bromo 5
fl uor ophenyl ) [ 1-(
The title conpopyfd was prepared fron1ethy|

3-(R)- (@thcagnh@w%féﬁlﬁqégﬁhen et SRR Rt e 1

Vnnmﬂwn®aﬁb@gggatlon 6 except that THF was used as the

Fltrﬁ)ﬁl‘leq WA %ﬁ)%‘igt%}gggr Jgaﬁplé 1% arféribdlihe ﬁﬁ&fc}mpoﬂiﬁﬂ Mass

utg)ilg he c

ono 5 fluorophenyl) 11

Smemﬁﬂn®heﬁVWM®ﬂhyl)azetld|n 3-yll-2-nmethyl propan-2-ol 20

The title conpound wagxRigpasado-fizom et hyl
(3-brono-5-fl uorophenyl) [a@N(di phenyl net hyl ) azeti di n- 3-
yl ] acetate accordi ng te—{he procedure described in
Step 1 of Exanple 49; Spectrum me = 468 (M1,
79Br), 470 (M+1l, 81Br step 5 (15% 1 (3 bromo 5
fluorophenyl) 1 [1 1

ML I 2= hyl propan-2- ol -

S2004/ 018 The enanti oners
QP wer e sepgrated by

chr omat ogr aphy on a Oh | Pak AD col umm using 3%

i sopr opanol - heptate Ads described in Step 1 of Exanple

49; Mass Spectrum

of the product of St¢

The fol@w[_ir(gpg;mg_lm( Werp PESRYCS 2§ qeacdfbsgﬁlé%w}le 21 1?%,)?0%19’(6@35 tt}rey_)tohas 1um salt of the
thiols vRRWIska th St&h pR@Ead of tiesolliyin)salzset i di ne 5 The title

ound wap %%epared from Mass
(1JEX%HR% bt B fl uorophenyl )-1-[i-(di phenylnethyl & oot
zefi din- 3-yl]-2-methyl propan-2-ol according to the [>P&HHH
procedure described in Step 2 of Exanplle 76; Mass m/e
B
119 3-[(S)-(4-chlorophenyl)(3-{(15)-1-[3- 511 (M+1,
(ethylthio)-5-fluorophenyl]-2-fluoro-2- '% 35C1); 513
methylpropyl }azetidin-1- (M+1, 37C1)
yDmethyl]benzonitrile SEt
F 525 M+1
120 3-[(S)-(4-chlorophenyl)(3-{ (1S)-2-fluoro- ,
1-[3-fluoro-5-(isopropylthio)phenyl]-2- ‘é 35¢C); 527
methylpropyl }azetidin-1- M+1, 37Cl)
yDmethyl]benzonitrile SiPr
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Spectrum me = 470 (M+l, 79Br), 472 (Mtl, 81Br). Step
7

wWO-2p(508)808 - ( 3- br ono- 5-f | uor ophenyl ) - 2- f | uor o- 2POENUSYI0PN18348
opyl | azeti dine The title conpound was prepared from
3-[(1S)-1-(3-brono-5-fl uorophenyl ) -2-fl uoro-2-net hyl pr
opyl]-1- 10 (di phenyl nethyl)azetidi ne according to the
procedure described in Step 1 of Exanple 79; Mass
Spectrum me = 304 (M1, 79Br), 306 (M+l, 81Br). Step
8
3-1(S)-{3-[(1S)-1-(3-Brono-5- fluorophenyl) 2-fluoro-2-
met hyl propyl ] azet i di n-BX4MPLE121
chl orophenyl ) net hyl | benzonitrile The title conmpound
was prepared from CN F,
3-[(19)-1-(3-bromp=5{f| uor ophey

-2-fluoro-2 15

N\a_thg, procedure
descri bed in Step gt Exanpl e excepat t hat

di i sopropyl et hyl am n§ wag~used/ i nstead of Cs2CO3i Mass
Spectrum me = 529 (/i \,/79Br), 531 (M1,

c M+1l, 35Cl1, 81Br).

') (3-cyanophenyl ) met hyl ] azeti di n-
nmet hyl propyl ) - 5-fl uor obenzonitrile

h3-[(S)-(4- c{ﬂ@giaﬁ%lgﬁ@?{k%; QC?fflltogo—i—r[gﬂ.B(grg S%Flﬁgigfoﬁlblﬁ% Q{y ]~ 2—m?tPﬂ18r08y1£azet1dm—1-
V1)methvm'|’g&ﬁmj¢ﬂ@pyl lazetidin-1-yl}(4-char nnhpn\/l

anel_h-)d—]—ben%e—
Nl L o ?0 £ g(%{@m&gre?&% SR EhoRSohGRHEM @s)-BludB-1-[3-fluoro-S-
((%) %@ % 1}1 digh thane was
(methylthlbmléldﬂ]%mmvlpmewém@dmﬂ@)lmeﬁaﬂb%prm?(l?)r)n23H1d ighjggpme

3-yl }-2-fl uoro-

~ added 0. é 0%}45 ﬁg%hﬁ)oH ‘3{” m@thaﬂesulfomc acid in d1chloromethane The solution was allowed

to stir fopd smmé@a@glél@pnﬁg ?n?g (h%gtmlgélg)oo%ﬁ é;ﬁl()for;l)gr g}gﬁom aﬁc&i (7%me%ded and the
solution %@taﬁdiveﬁtto 4% € Afer 30%hinuidd) ehesolutivd wis ditlaged oo mly ethesdnd the

organic %Serre}yr_as é"la%gij tgghrﬁﬁ_ﬁp%}é)lﬁ%gg $9 atl\/él%g@% tlfgé éﬁ%‘@&g 18@13SV¥€e@Qsequent1ally

back-exirRYRFHth¥Eee aﬁi&hﬁf@ﬂﬂﬂbd&mghmcteh@ac@(m@g washed yiéh bmes dr1ed over MgS04
and con&e@g?tg(? ﬂefﬁsé& [%% gijgd B}% hgﬂga %I ugmé-a €4 herfalehotlumn and 20 %

ni c ers wer
ethy] achia2 $Ona fchfochibe fitle careRpuRdp AT SRSCHVTE: TS %8?%? 3%531 (M1,
370, preparatory TLC using 20% ethyl acetate-hexane to
afford the title conpoungé@g;%s pectrum me = 476
(M1, 35C1), 478 (M1,E EXAMPLES 127- 143
-142 WD 2005/ 000809 PCT/ US2004/018348 F CN Ar ~ -N
R4 F The follow ng c8poundsFwere prepared according

to the procedures #egcribed in npl 9&1%6 Exanpl e
Name Ar R4 Mass um N_J
-

Cl
3-[(R)-(4-chlorophenyl)(3-{ (1R)-2-fluoro-1-[3-fluoro-5-(1H -imidazol-1-yl)phenyl]-2-
methylpropyl }azetidin-1-yhmethylbenzonitrile
A mixture of 90 mg (0.192 mmole) of 3-((R)- -(4-chlorophenyl){3-[(1R)-1-(3, 5-difluorophenyl)-2-

fluoro-2-methylpropyl]azetidin-1 -yl }methyl)benzonitrile, 17 mg (0. 25 mmole) of imidazole and 40 mg
(0.288 mmole) of K2CO3 in 1.5 mL DMSO was stirred at 150 °C in a microwave (with cooling). After 4
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me 127 3-(1-{ 1-f(4-chloro hen,, ly )(3- O 476 M1,
cyanophenyl ) net hvl | azetidin-3- / 35Cl), 478
wel2besAdobdopor o- 2- net hyl prop, |y )=5- CN (M+l, 3PCLNS2004/018348
fluorobenzonitrile 128 3-((1R-1-{ 1-[ (R 44- Cl1 476
(M+l, chlorophen |I)y (3-cyanophenyl) / 3501), 478
nmet hyl | azeti di n-3-yl1l-2-fluoro 2- (M1, 37Cl). CN
meth | ro 1 -5-fluorobenzonitrile 129 3-((1R)-1-{
1-f(S)-(4- 476 (M+l, chlorophen 1)y (3-cyanophenyl)

h, the rmxgv?r%%gas pé‘il?&i %g%t}ﬁ[[‘ J)ie&ﬁ bl mB OY whte? - THeUdyetsRere (Naratelt ind the

aqueous 18yefr mgyvaspeq with g})(rq:q) LO p%glgsro ?gln Zewal terclolm%m%g’ grgamc extracts were
washed wathl B@ine,pdesd \ovor(N8 Pa rod bewsitipted5 @g resmltpegwas purified by flash

nmet hyl | az t|d|n 3-
chromatoggaphy Lj_sn}go’z fﬁ; acgtopg- B%cp%ebtg ﬁEfIBrlrélﬁ{le tn‘% co%&t}?_, ?Izi%léfpectg}l‘l m/e =517
(M+1, 3501). diphent, Byaiet hyl ) azetidin- 417 (M)
3-yll-2-fluoro-2-net d | azgluorobenzonltrlle

132 3-{(19)-1-f 1-(dip met hyl) 417 ]
The follosvims Fxchple8 wete| prepafed lﬁ@mﬁ Q()b( lprgpheryli3- H\ﬂ%) ~(3,5-difluorophenyl)-2

fluoro-2- T%g&l(pmg&%ﬂéﬁfi LA frhe!tlgrl)ia&&oﬁ}ltrﬁé iRg thd dppirafirplednyd (ert hYMfriazole,

azetid

2- rol
imidazole gr #zptidinc Byt tP e Péoéé‘i‘lf% ?‘?RB“%‘ FB%’S@%S%
PCT/ US2004/ 018348 134 3-(1-{ 1-f(3-bronophen 1) (4-
520 (Mr1l, cv~ ano hen 1 @ h 1 azetidin-3- CN 79Br),

522 yII-2-quoro-2-ia_;slprop ly )=5- Br (M+l, 81Br).

fl uorobenzonitrile 3-((15)-1-{ 1-f(S)-(3- 520

(Mr1, R,
N<:>——§y£_
F
Cl
Example Name R1 Mass
Spectrum
m/e
F
123 3-[(S)-(4-chloropheny)(3-{(15)-2-fluoro- 517 (M+1,
1-[3-fluoro-5-(1H-imidazol-1-yD)phenyl]- _g 35C1); 519
2-methylpropyl }azetidin-1- (M+1, 37C1)
yDmethyl]benzonitrile N \\\
B
F
124 3-[(S)-(4-chlorophenyl)(3-{(1.5)-2-fluoro- 518 (M+1,
1-[3-fluoro-5-(1H-1,2.4-triazol-1- _g 35Q1); 520
vDphenyl]-2-methylpropyl }azetidin-1- (M-+1, 37Cl)
yDmethyllbenzonitrile <N‘N
N
N
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CN ~ 79Br), 522 bronophenyl) (4-cyanophenvl)

nmet hvl | azeti din-3-yll-2-fluoro-2- Br (Mtl, 81Br).
worbds/obogoe 1 -5-fl uorobenzonitrile 136 3-((1R) PET[US2004/018348

1-f (R -(3- 520 (M+1l, Dbromhen 1)x(4=cvanophenvl \ CN i

q 79Br), 522 ) nethvllazetidin-3-yl}-2-fluoro-2- Br

(mM+1l, 81Br). nmeth 1 ro 1 -5-fluorobenzonitrile 137

3-((19)-1-{ 1-f(R-(3- 520 (M+1l, CN 79Br), 522

bronDphenyI)(4 cyanophenvl)

methvitazgtrdim=-3-ylt-2-fTgoro-2- Br
ISR P TR AN AR, LT A O 506 (M+1,
- (S) - (3-] HRRrhdyb2- 2= ~ / 79Br 35C1y; 509
br omophenyjl’) (4- h
Y cva nv)
thvl | aze] eudinc {4 > gy ( (M1, 37CH
th 1 ro |lchide paifrilé e 139
1t ((3-cvanophen ly)(4- i-O-CNi-q 467
cyanophenyl )} met-hyl-—azeti-ein=—3—yt
I-2-f|uoro-2-nethy|p opyl )-5- CN fluorobenzoni
trile
140 3-((19-1-{ 1-[(9 gk ghpghenvl ) 467 (Mrl) CN
(ﬁicgaprphenyl)nﬁthy lcpzet i dign- 3
y uor o- 2- net ropyl )-5-\CN fluorobenzonitrile
141 3-((1RS)-1, f(R)-(3- 1)
cyanophenyl ) (4- cvayopflenvl ) ne azetidin-3-yl |
-2-fluoro-2- CN 1_re uor obenzonitrile 142
3-((1R)-1-{ 1-[(S N\ | 467 (Ml)
cvanophen 1)y (4- v-rophen ) mfth 1 azetidin-3- 1 -1
| NT
F
Cl
3-((1S)-1-{ 1-[(S)-(4-chlorophenyl)(3-cyanophenylymethyl] azetidin-3-yl}-2-fluoro-2-methylpropyl)-5-
fluorobenzonitrile
Step 1 Ethyl (2R)- (3-bromo-5-ﬂuorophenvl)[1 -(diphenylmethyl)-3-hydroxyazetidin-3-yllacetate

The title compound was prepared from ethyl 3-bromo-5-fluoropbenylacetate and 1-[bis-
phenylmethyl]azetidin-3-one (Preparation 2) by the procedure described in Step 2 of Preparation 3 except
that lithium hexamethyldisilamide was used instead of butyllithium to form the ketene acetal; Mass
Spectrum: m/e = 498 (M+1, ”Br), 500 (M+1, 51Br)

Step 2 Ethyl (3-bromo-5-fluorophenyD[1-( diphenylmethyl)azetidin-3-ylidenelacetate

The title compound was prepared from ethyl (2R)- -(3-bromo-5-fluorophenyl){ 1- -(diphenylmethyl)-3-
hydroxyazetidin-3-yl]acetate according to the procedures described in Preparation 5; Mass Spectrum:

m/e = 480 (M+1, ™Br), 482 (M+1, *'Br)

Step 3 Ethyl (3-bromo-5-fluorophenyD[1-( diphenylmethylazetidin-3-yl]acetate

The title compound was prepared from ethyl (3-bromo-5 ~fluorophenyl){ 1-(diphenylmethyl)azetidin-3-

ylidene]acetate according to the procedure described in Preparation 6 except that THF was used as the
co-solvent; Mass Spectrum: m/e = 482 (M+1, “Br), 484 (M+1, 81Br).
Step 4 1-(3-Bromo-5-fluorophenyl)-1-[1-(diphenylmethyl) azetidin-3-y11-2-methylpropan-2-ol

The title compound was prepared from ethyl (3 -bromo-S—ﬂuorophenyl)[1-(diphenylmethyl)azetidin-3-
yl]acetate according to the procedure described in Step 1 of Example 49; Mass Spectrum: m/e = 468
(M-+1, ®Br), 470 (M+1, *'Br).

Step 5 (18)-1-(3-bromo-5-fluorophenyl)-1-[ 1-(diphenylmethyl) azetidin-3-yl]-2-methylpropan-2-

ol
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144 WD 2005/ 000809 PCT/ US2004/ 018348
met hyl | propyl ) -5-fl uorobenzonitrile 143 3-((1S)-1-{
wo-20(sRpego8- 1 / CN 467 (M+l) cYanophen |y ) (4PCT/US2004/018348
cYanophen | ~ methyll azetidin-3-yl } -2-fluoro-2- CN
meth 1 ro | -5-fluorobenzonitrile EXAMPLE 144 F NH2
F(3-1 11 (D phen by
net hyl )azeti di n-3-vl | -2-fl uoro-2-net hyl nropyl | -5-fl uor
ophenyl)am ne A m xture of 105 ng (0.24 mol e) of
The enarﬁloh;l:rs(o% tlﬁrﬁéﬁﬁcfbffsltéibolr@éi@?e?yﬂa%d By EhioRe® jgﬂdﬁh\’ékﬂfam lAID column

ving Vg G A S50 i B 02 ) 8 o,

Step 6 (0 0024(15PB{38hro@b-5-fluorophenyl)-2-fluoro-2-methylpropyl]-1-
tri s(%l Eené%l ! gzneadcet one) di pal | adi un(0) in 2 nmL of
dry of a
The titleTivinpaind twiag prepdred fAMDSLI) 11 - (?HEvaaS—ﬂaotdpltbnalmd [ﬂh@p@@ylutﬂmhazetldln-

r

3-yl}-2- ﬁﬂ@l‘?ﬁl}i&éﬁaﬁl f&i aiioiﬁﬁ%to%é }%Bceé% Iaescéf)é S'ie!%glncg@ E{HJIQ Re; MS
SPGCU’UIQWQH‘HH(Maé ), r4r7%éM+bt B}, After 5 min, the pH of
Step7 the S?J(tm—pml%iaﬁlo@%w%oﬁ&vl)@-ﬂuo'éo wIﬁéihv%dvbM@éﬁame theOI

ers were e aqueous | ayer was \Was
The il RO Ve DEPAE FORCBI R Iome B S oAt - RO BT AgFoPyIl-1-
(diphenydihgrhylazetidiyeaicsoriiag e tHe procedoneeliesca@ S epnidofdixampla 79 aNesd

ff Eog AL d; MassSectrum nme =
Spectrutnf oM 8 ggRTP R | PSUF 15 4- (301 1
Step8 F1 (Dﬁﬂﬁé@r[(ﬂ@th@ Bl@z@tSrmorpp@erwl)rZ ﬂuqrp@amhylpropyllazetldm 1-yl}(4-

2 met M&Qﬁl&ﬁ%ﬂ)ﬂmtﬁyﬂﬂe%ﬁﬁﬁl@enw) 4H 1 2 4-triazole A
tton O

The tlﬂ%c’{nromv&ﬁ BFFpRIse ffﬁ’gﬂ %lélz%tl r<érb¥?ﬁ§-3;ﬂ]10rspffepﬂb R dluoro-2-
methylpropyifkitieictoriin td thel proogeriehcrided MeSterdY df BREmpk- 70 4xcept that

cisoprol IR kg s WS L 4&@ TR Sy T@%%Ms‘? 31780, 531

(M+1, “gu“cm/rumfé@uPBonsw el @By drate in - 145 V\D
sers oo SR LA S ey L o2
an 11- Y PXAPH U - NPEC eo SIE vveq

A suspehFOHESE 148 %@ @kﬁﬁom) bR PRLITL- (@mm@mmefopﬁpmqmaﬂ) 2-
methylpl\é%;ﬁggudm— ~y1}(4 chlorophenyl)methyl]benzomtnle 0.026 mg (0.216 mmole) of Zn(CN)2, 5
mg (0.005 mmole) of tris(dibenzylideneacetone)dipalladium(0) and 8 mg (0.014 mmole) of 1, 1°-
Bis(diphenylphosphino)ferrocene in 2.5 mL of dry DMF was degassed for 1h at rt. Then the solution
was heated at 140 °C for 17h. The solution was concentrated under high vacuum and then was
partitioned between 20 mL ether, 20 mL ethyl acetate and 10 mL, water. The layers were separated and
the aqueous layer was washed with two 20 mL portions of 1:1 ether-ethyl acetate. The combined organic
layers were dried over Na2SO4 and concentrated. The residue was purified by preparatory TLC using
20% ethyl acetate-hexane to afford the title compound; Mass Spectrum: m/e = 476 (M+1, 35 Cl), 478
M+1, *'Cl).

EXAMPLES 127-143
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and then dried over

Na2SO4 and concentrated. The

resi due was purified by flash chromat ography using

woGkaeday OAc- NH3 (2M in MeOH),

200: 50: 4 to af poraistdva/o18348

title conpound as a white solid: Mass 5 Spectrum nie

3-

2-fluoro-I-[3-fluoro-5-(4H1

2-

459 (M#1).

EXAMPLE 146
[ (4- Chl orophenyl) (3-{

met hyl propyl } azetidin-

Step 1

4-[3-(1- Azeti di n- 3-yl
ophenyl]-4H1, 2,4-triazol e
190 mg (0.41 mol e) of 4-(3-{
1-[1- (di phenyl et Ay,
nmet hyl propyl }-5-flu
180 ng of 10% Pd/C
HCL in ether was dhaken under

') azefi

}9_

Bt

CN F N

E

h
di n-

==t

,2,4-triazol -
|- lmeth 1 benzom

\z~-N NF d

]-2-fluoro-2-

4H 1,2, 4-tri azol e and
ASOH and 0.83 nL of 1M
C H2. After 24 h,

the m xture was filtered thrqugh 15 CELI TE and the

yl ) phenyl ] -
trile 10

-2-fl uoroy2- et hyl propyl)-5-fl uor
Nl oride A m xture of
CN

The folfo%q%&elﬁﬁggg%@%%?ﬁe&%w Igdlr;g‘ tg fhegp%osqlggures g‘ihggl 5nt ll;','j Vg,lpE:dl 26.
ITTCAA IC CIIICI [¢A DAY
Examplgj | Nemed to afford the tiflle conpound gRe white Mass
3L (4 Cilorophamyt ) (- | oo (WD SR E ] Specm
2-fluoro-l-[3-fluoro-5-(4#1 2 4-triazdl-4-yl)phenyl{jme
127 2- alm - ?(4fcﬁloﬂopﬁérﬁ/%))i(3iiln-l I_%ben _gni\?‘l" e 20 W76 (M1,
safpl e nmp 35
4- % =Z- f lluor o=2='net hyl|pr op /5-fl uorCh. 478
op wm%ﬂuorcﬂiﬂlﬂibﬁﬁdn&eﬁvﬂ)kiazol e hydrochl orilde, 211 ny (M+1, ¥CD).
(30 g?%u@ﬁ%i—%%%—wheﬁyﬁ—ﬂﬂ i tH
128 (1} &2BRmbLER)¢4- di i sopr of y476 (M+1,
CHEGM YRR n LS th Bhedy B | U S50, 478
copcentrated an e resi dque was d| ssol of 4
CHprethylagatidin gyl b2-fiugnades | The | ayers W M+1, 7CD).
angybh LitucRdrasRni@s [dri ed over Ng
19 CON € T esi
ge = =i~ - Et QAc- NH# _% 476 (M+].,
af 1 dﬂﬁkoﬁl{bﬁvl)imctvhrﬁmﬁﬁﬂnounj ; 3, 478
RO IJum me = 518 +1,7C).
PCT/ US2004/ 018
E methxlgrogviS-ﬂuorobenzomtnle
130 3-((IS)-1-{1-[(R)-(4- '§—©~c1 % 476 (M1,
chlorophenyl)(3-cyanophenyl) 3¢, 478
methyllazetidin-3-y1}-2-fluoro-2- N M+1, ¥C).
methylpropyl)-5-fluorobenzonitrile
131 3-{1-{1-(diphenylmethyDazetidin- _3@ $ 417 (M+1)
3-yl1-2-fluoro-2-methylpropyl }-5-
fluorobenzonitrile
132 3-{(18)-1-[1-(diphenylmethyl) %‘@ 'é 417 (M+1)
azetidin-3-yl1-2-fluoro-2-methyl-
propyl}-5-fluorobenzonitrile '
133 3-{(1R)-1-T1-(diphenylmethyl) _é_@ _é 417 M+1)
azetidin-3-y1]-2-fluoro-2-methyl
propyl }-5-fluorobenzonitrile
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A 3-[(R)-(4-chl orophenyl) (3-{

(1R)-2-fluoro-1-[3-fluoro-5-(4H 1, 2,4-tri azol -4-yl ) phe
waypbjs/wopesopeth 1 ro 1 azetidin-1- 1 meth 1 benzeartuszdoa/018348

The product from Step 3 of Exanple 146 was purified on

a Chiral Pak AK col um using 20% 5 isopropanol - heptane

to afford the title conpound; Mass Spectrum me = 518
(M+l). EXAMPLE 148 CN F b-c NF d

3-[(SR)-(4-chl orophenyl) (3-{

TA-yl
134 YN8 v+,

(ERS)=2-ftUuoro-1 - 3-T1TUof 0- 5- 1,2,4-tri

elB I 1I(3-bromapheny)(4r o 1 az%é@l—cm 79

b, M@Jﬁh&ﬁm@t&uaﬁdﬁaﬁl %l utibn he Chiral AK Br), 522
colum in fFxa e 147 with 20% i soproganol - he Aane t @1+1, 5'Br).
a

WY

ound as a m xturg of enanti ongrs;
hasorSpaednitvita e = 518 (M-1). EXAMPIIE 149 QCN E

5 5'2!&@_4 ig_[@_(qﬁ__-[(R)-M-(h or/6phgny! ) (135 520 (M+1,
13 (LR=2= =1T-[ 3-fl uor 0-"5\4H 4, ,Clt‘lt% 4-y|)p4;q]§;)522
Ny bijomdph amaphdnyl) azet i di ~ 1 mgth 1 2
be %%gh”ﬁlﬁlﬁ@ﬁﬂ ﬂ\(}QOZZQOE/ 000809 PCT/ US2004/ 018348 | (M+1, *'Br).
Fu ion o |raIPak AK col um in Exarrpe
1 = a¥a £ ot A+ L
136 DA -8ingle enar 520 (M+1,
1 ) 1; "Br), 522
N 81
S) nkﬂfvﬁaﬁ:udinfﬂ—vl(})ﬂéfhi@m’-l&l )|- 2- met hoxy- 2- pret hyl prBpyl ] (M+1, *'Br).

azetldrgll_sl—ﬂur dodgizoni trile 10 A sol ution of

p 0 (M+1,
1 Br), 522
fM+1, ®Br).

137 3 GHEIS4s phenyl ) 13-@15
9 Hromophgny|1%§4 cyanophenylf o)
Y ypropy ! zetidin-1-yl}nme
| g i -78 T. To this
methzlgropvl)—S-ﬂuorobenzomtrﬂe

138 3-((AR1-{1-[($)-3- 3 CN 3 520 O,
bromophenyl)(4-cyanophenyl) B1), 58212
methyllazetidin-3-yl}-2-fluoro-2- Br (M+1, *"Br).

methylpropyl)-5-fluorobenzonitrile

467 (M+1)

139 3-(1-{1-[(3-cyanophenyl)(4- 'é CN
cyanophenyDmethyllazetidin-3-

y11-2-fluoro-2-methylpropyD-5-

fluorobenzonitrile

140 3-((15)-1-{ 1-[(S)~(3-cyanophenyl) 'é‘@'CN _g 467 M+1)
(4-cyanophenyDmethyl]azetidin-3-

y1}-2-fluoro-2-methylpropyl)-5- CN

fluorobenzonitrile

141 3-(IRS)-1-{ LI(R)-(3- _g_@_ ox| 3 467 (V1)
cyanophenyl)(4-cyanophenyl)

methyllazetidin-3-y1}-2-fluoro-2- CN

methylpropyl)-5-fluorobenzonitrile

142 3-((AR-A-{1-[(S)-(3- -ﬁ-@—c e 467 (Mi+1)
cyanophenyl)(4-cyanophenyl)

methvllazetidin-3-y1}-2-fluoro-2- CN
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added 0.3 nL of a 1M solution of NaHVDS in THF. After
10 m nutes, 20 uL of iodonmethane was added and the
weabestioasnowas al l owed to warmto rt. The sol ut POT/USAB4/018348

partitioned between ethyl acetate and water and the
organi c | ayer was washed with brine, dried over MgSH4

and concentrated. The residue was 15 filtered through
silica gel using 10% ethyl acetate-hexane to afford

the title conpound 1IH NMR(CDC13) S 1.07 (s, 3H)

TS, m) 228 (t. IH J = 7.5Hz),[ 2. 74 (d, 1H,|J
= | petimigropyl)p-fiaorohenzopjyriley’ - 7 Réuz), 3. 10216 (m
2Hs. (B3 3H), 3.62 (

143 1 ) 467 M+1)
6./67-6. m 7.21- 7.@2 ;CSN %s im
| €yano 4n and 483 1, 37C1). EXA
é;\_}_gfi@ﬂazeaﬁmq\bﬂ}:Zﬁlqu%ﬁ Xl O -148 WO 2005/ 9
i OO4/Q_ §§§bmmmnnﬁell(”M ng Exanp|es were
32((8) (4- chIorophenyI)HKAWKﬂ£m4ﬂ (3, 5-di fluorophenyl)
hydr oxy- 2- met hyl pr/&F yI}nethyI)benzonltrl
Ie usi ng the procé : ¥pnpl e  150.

Exanpl e Nane X 5 e 0 538 (m+l, 151
(29)-2-11-[(9)-(4- Chior qph

cyanophenyl ) nehyl | azeti dio<3-y i 35Cl1); 540
, , / (Mrl, 37Cl)

(3{1[15(@pheﬁivlﬁ1bﬂh it 34y) Prpbehrydn Hiorne Degrife

Atlglrx u(r:egcll)J t "oﬁ n%‘%g g% Jif? P‘- 29 &h&lslflu%row&ﬁyl) ﬁﬁﬁra-z k&R ipropyl]-1-
(d1pheng1kﬂe@xyb£zlq@¢1y¢ (032 @);)(9 r}eﬁsidlp@nﬁgg%@&lyo)f%‘glgene and 2.2 mg
(. 002431%{?61&)% 'Ehs%dlb{él&y&reﬁ&céomdl dm@alamtw D i Jof Ary THIFdras BEGsd three

| et hox acetate EX%
times. Then 0.36 mL of a 1M solution of L. §H ’I%E'was al lXFH‘ and]the solution was stirred at 65
°C for 15 h. After the solution had cooled to rt, 1 mL of 1M HC1 was added and the solution was stirred
at rt. After 5 min, the pH of the solution was adjusted to 7. 5 with 1M NaOH and the layers were

separated. The aqueous layer was washed with 20 ML of 1:1 ether-ethyl acetate and the combined
organic layers were dried over Na2SO4 and concentrated to afford the title compound; Mass Spectrum:

m/e = 407 (M+1).
EXAMPLE 145

&) F

4-(3-{ 1-[1-(Diphenylmethyl)azetidin-3-yl] -92-flucro-2-methylpropyl }-3-fluorophenyl)-4H-1,2.4-triazole
A solution of 0.364 g (0.897 mmole) of (3-{ 1-[1-(Diphenylmethyl)azetidin-3-y1]}-2-fluoro-2-
methylpropyl }-5-fluorophenyl)amine, 574 mg (4.04 mmole) N'-[(1E)-(dimethylamino)methylene]-N,N-

dimethylhydrazonoformamide and 136 mg (0.72 mmole) p-toluenesulfonic acid monohydrate in 6 mL.
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5 Cannabi noi d Receptor-1 (CB 1) Binding Assay. Binding

affinity determnation is based on reconbi nant hunman
wGOBods/oesvept or expressed in  Chi nese Hanster Ora@ryus2004/018348

(CHO) cells (Felder et al, Ml. Pharmacol. 48:

443- 450, 1995). Total assay volune is 250 L (240 L CB

1 receptor nmenbrane solution plus 5 L test conpound

solution plus 5 L [3H CP-55940 solution). Fina

concentration of [3H CP-55940 is 0.6 nM Bi nding

was heatecg;#%fﬁ}rg &%—%&thgl”jgé S%igtiélw Cgﬁdeﬁﬁ'ihfg undpHAcdum 2hd3he rehild DTS,

fall v BOVARSuMEIIWNHEHCO3 solution
dsslved it e Sneisprora it i ) L FRGRaRnen G 200 e
and then Sk bR} NaJS04 aridtcoadestrstbe Thenehidvg waé gwificd/py figsh chggmatography using

radi ol i t | Gpe fitteofipyiindrae aiwthite solid: Mass
CHZClZ'ﬁtQé&%%%\@eﬂgg h%qbgsolé g%% on a samgker for 1.5
wanmnggggﬁﬁngﬁgc. The binding is term nated by using

-wel | harvester and 'Lﬁﬁﬁ;qg6through GF/Cfilter
presoaked in 0.0596_@§%§et yfeninine. The bound

radi ol abel is quantytated usi¥g scinZLlIation counter.
Appar ent bi ndi ng af finitie ~ FT%US conpounds
are cal cul at ed et al.

; 9, 1989). The bi nding
assay for CB2 receptprN s donessimlarly with
B2 retepto expressed in CHO

t/inverge agoni st conpounds of
pn have 1 C50s of less than 1 20

} CB 1 binding assay. Selective CB 1
ant agoni st/ i nvefse agoni st conpound ve | - ‘din-1-
3_[(4-Chmpaaﬁsmmmo—P@Fﬂwédﬁﬁoll%%gﬁlzg]‘féﬂ?%‘fy&] %jg‘gg‘t" IpfobHazetidin-1-

qPi nding assay than in the CB 1 assay, and.
Vl)methvgﬁ%é&?ﬁ have 1 Co50s. of gr

4 eat er he i1 ,l afiazol

A AL R R AT ST TR

Cannaligpeh@rifecept or 1 (CB 1) Functional -Actiwi-ty—
s
methylpopD} Selvosophral)didf- L& ¢-tHzolepgl 18 51"%?. Ciﬁ; %%, '
L of 114998), in o 88 @hEnNBAI8 psigani Atier 24t thy intixturorwas fijierpd rough

T OHG [t VLSt ani et COﬁ'pOunag,d Sglttgrléege‘)m%ﬁ) rtions of 2:1
CELITELn@H® fiedtt waueperspish Apretiiueates WU ey " cd mpourtd
hexane-%ﬂg' az%fiﬂér?@t%%ﬁ)ﬂrﬁﬁé §i® conoal asiargit s@il; Mebs Spectrum: m/e =293

-1SO

utyl-1-nmethylxanthine and 5.1 M 10 of forskolin
M+1).in 96-wel |l plates. The assay buffer is conprised

Step2 Earl e'3qu@M@@plwlyQaL{tz-fErota:lt-[bﬂuor@-é;ﬁfbﬂfé@é’n@é@lxﬂnﬁl

cells. CB 1 antg
the present inv
mcronmolar int

f
i
Myl Z,mghym\/lmg/h%%wnnﬁm)l%&h\m\;le%g@%e and 1 ng/ nL _bovi ne

ser umtaEButT. e mxture 1S | ncubated at. roo )
A sampleedT85 ap (041 famoleBof 4i3nUtAzstiding d/l@é]uﬁ{qﬁ%ipg%ylagppglglg T%Ué)rophenyl]

R e . : [ biofio(4achidrbpHeayl netilbenzonitrile
412308 L8l ke oBfioridd: DY o 62 o1& 8l bio
and 18]&%23&)2;5 itng)lljea)l 2)%] @Es@hﬂ%ﬁ?tgglg&n% I'i]r‘ra'S Devs Eﬂ% Wd§ h&aad at reflux for 3 h.

i Ol mmunoassay kit. 15 To
The sol @B 4 cBfcehf@edmi algronsidite vees dissalyep i@ﬁg bt Cé—@ﬁl&go@ﬁ c?’mL of

the reaction X Bisdadirfed oM NaHSOhend concentrated.
NaHCQ g?hej%ye%%%%g% gnﬁi&rggﬂégir)sgl g%i;s &QF' 5;5%3@49 0:50:4 to afford the
The re@fibeas pirsfiequaniice a4l esing ApeRRPGANE Y edIe - 5%~
. dose response ¢uryv : s Rerd orsneo-1w t h
tﬂhCOWHEF@ééﬁﬁﬁ“?gﬁgg%P?%?&%%&ggégﬁgg¥est conpound in each

of the dose response curves.

EXAMPLE 147
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The functional assay for the CB2 receptor is done

simlarly with reconbi nant human CB2 20 receptor
woxprsasesed i n CHO cel | s. CBl1 ant agoni st/ i nver SeCagismoginis34s

conpounds of the present invention generally have

EC50s of less than 1 mcronolar in the CB 1

functional assay and selective CB 1 antagoni st/inverse

agoni sts have generally have EC50s of greater than 1

m cronmolar in the CB2 functional assay. 25 BI OLOd CAL

EXAMPLE 3 Acute fogahintakes studies in rats or nice

General Procedurg Adult rats m ce,are used in these

studies. After #t [Rast 2 days clijmation to the

vivarium condit

(controN_ed/ humeiNy and
tenperature, lights, on r 12 hours out of 24 hours)
food is renoved fr No cAges. Experinenta
compounds or thei=vehi cl es adm ni stered orally,

i ntraperitoneal 0 subcutgneously or intravenously
before the retu a known anmount of food to cage.
The optimal ixp¥erval between dosing and f ood

presentati on is based th Of-y1pREnytIIPOUNd
3-[(R)-(4-Bd srophensiDAHEHR)- %ﬂ%r?rlé%ﬂﬂ (g?ll 102r11§ kro b IJ(i:&onpound i s
MME@_@MM&@MW hG 1S measured at ceveral

a udh ukia® 0%
Thtlegrtogl;pt B@Fﬂ Séepaaﬁ gifxa%%lg l126 {Vg f%&l 'toﬁla Eglégg {111‘;?@'%12) ap0%
if the

5  isoproparolhégtanalto affrad theehide a@m@mnql %sél §B?C§§§1a’ﬁ‘fe

conmpounds are conpared to the effect of vehicle. In
these 35 experinents nmany_str s of nouse or rat, and
several standard rode n be used. -150 WD
2005/ 000809 PCT/ US20047 018348 BIOLOGICAL EXAMPLE 4
Chronic weight r in/AANs or mice:
General Procedur$ aLe used in these
studi es. Upon or \ﬁi s or mce are

Dawl ey bried through Charles River
Laboratories Al ynough several nouse strains may be
used, c57Bl/6 rilce are nore prone to4ob;;£%yaa;gl}a
R3)-b lflasroat Beffuosd-F-64 Hrd,2. 4680 yhpkepgtlvsed
BKSR)PNaﬁﬁggﬁﬂhxggg: ) |ncI de: Research Diets D122668
10  methylpropyblagetid- I et WBGNZPMEEE ¢ B 0SeT v S3282 % o otane ¢
i:ﬁmer eﬁﬁh@l d’f@ldﬂﬂﬁ&lﬂah @éisqohmowﬂzmmplle 147 pigly 24 gsopro ol heptane to

|f|cantl [ Qheh: e eIas tMeh). of
affod W PEPOLHAN" BOAYE O] T ARGAAAs O The

diet rats, ten 9 10 weeks.
rodents receive injections (1 to 4 per day) or

conti nuous i nfusions of gexpELEMAt al conpounds or
their vehicles eithercorally, Fintraperitoneally,

subcut aneously or jniravenousl! y ood t ake and body
wei ghts are neas ain or Mo qu]q(e}ntly Food

i ntake i s cal cul aNed/as grans W® f oodh=eHt en per gram
of body weight w thin, ea tine interval and the

appetite-suppressant andN 0 | oss effects of the
conmpounds are co d to'the cts of vehicle. 15
Bl OLOd CAL EXAMP Tai | sugpension test

15 Cl

3—[(R)—(4-chloropheny1)(3-{(1R)—2—ﬂuoro—1-[3—ﬂuoro-5-(4H‘172,4'tfiaZ°1'4“yl)Pheny1]“2'

methvlpropvl}azetidin—l-Vl)methvﬂbenzonitrile
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The tail suspension test has been w dely used for

screeni ng anti depressant-Ili ke effects of conpounds in
woizeEs/00Bern et al ., 1987), rats (lzum et al, pe9AB004/018348

and gerbils (Varty et al., 2003). It is based on the

20 principle that hel pl essness takes place when the

animal is exposed to a sustai ned aversive situation.

Briefly, when the animal is suspended by its tail it

exhi bits several escape-oriented behaviors

Furi;hg{ %t?&' e niMipkb ARk Bramplbilés with 207aisopepinpbheptane to

Wth tinme intg conplete ]éfﬁ)l|lt ”n§%§3{§¢ﬁp@nt W th

afford theditlpicompauad gb2 sipgle IRPIPRTE EAS 2RYS ™M slich as tr1 cyclic
conmpounds, nonoani ne upt ake bl ockers, or serotonin

reupt ake inhibitors ( %ﬁﬁq isgni ficantly decrease
duration of inmmobility rougﬂgut the test, while

anxiolytics or 25 antipsychotics do not (Wng et al.
2000; Oxenkrug 1999). bj ect si\ Mal e nice are housed

in a colony room ngFRhai ned at tant tenperature
(22 O and huni di t- 709 |
Tekl ad Di et #7012, \S5%fat; 3.75

od (Harl an
avai l able ad li bitum

| /gm and water
ehavi oral experinents,
nder a reversed

t 21:00 h, off at

09: 00 h) and test rred @8Pween 10: 00 h and 14: 00
h. Drugs The conp ds of fornmula (1) are solubilized
into 1%9ween80-saline solution, addition of DMSO may
be enployed to increase solubility. Conpounds are

dosed intraperitonieally in a_volune,o Tai.1-
3.5 USUpphomON TSt - o5 uaretsdl 2T 2 hofase R
y1Ymeth A RRAZoR 4R (TSE Systens, Bad Honburg, Germany) with a
tall hanger nnect.e t_ é L&S] i neac 3!5Qﬁﬂucﬁ He yl)-2-
St o STBRALC b FUCCRALED donccanaie
hydroxy 208@h§16Gpy Mizeridihe-yl jmeGy) Woradoby io G580 cooled to 278 °C. To this was
added 0.5 gﬂ ﬁgf?ﬁ%? géllg%oglsog gﬁﬂk/ﬁﬁ - ARRY &l fre@ N0l SRS BATVflidlomethane was added

esive tape. Mce are syspended b d wat
and the ¢dheioh afak allaweddo Wejnylett. gfhe s@stlqurpamt?ﬂeél%egvb 2\ thl 1 a¥%t?te and water

and the @rgmi@ 14l &Swas [Hakled gvith brise, diiedoveh MeS04dnd ednpeniiatedy §he gepidue was

mouse' s novenents and transmts t i nf: QI 19-NVR(CDCL
e et RN IREIO® ARTor RO B R0 LA Qg aan o

5 1.07 dsraTBbL bk ts) 3w, bhis, tHE = ToHrS2 761, (Hel 5888 -8hdlH, I =75 Ha),

cal cul ates t I [ afn0 ' blgl D908k 4 (m, 8H);); Mass
3103J&th%H%ﬁJ§ﬁ&Rhﬁgggﬁ?t§k%£2§§%g gskyﬁgh gbenﬁent (
SpectruMfiab il (M- IofEDwad488rdHisi SDof Variance (ANOVA) on

treatnment. VWile the igpyvenpienshass been described and

illustrated with reference to certain particular

enbodi nents t hereof, thegg skil&gd inthe art wll

appreci ate that variou hanges, \nodi fi cati ons and 10

substitutions can bg=Rde t herei hout departing
@m 1tFon. For
Ages hain the particul ar

fromthe spirit and

exanpl e, effective 8o =

dosages as set forth h P may be applicable
as a consequence of vari atl i NA he responsi veness
of the manmmal bei ng 5 y of the

i ndi cations for thé pounds ofk!t he i nvention

i ndi cat ed above. Likewse, the specific

phar macol ogi cal dsponses observed nmay vary accordi ng
to and dependi ng Upon the particular active conpound
sel ected 15 or whether there are present

phar maceutical carriers, as well as the type of
formul ati on and node of
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adm ni stration enpl oyed, and such expecte ati

or differences in the results are cogtenpﬁarzglﬁalons
wecewvidesoge W th the objects and practices of PO®/US2004/018348

present invention. It is intended, therefore, that the

i nvention be defined by the scope of the clains whi ch

follow and that such clainms be interpreted as broadly

as i s reasonable. -152 WD 2005/ 000809

PCT/ US2004/ 018348 WHAT IS CLAIMED I'S: 1. A conpound

The follo 1];[1¥ %&m%s:\flﬁé plf’grﬁirim;fr&g 35((5;)-%01;186P%WN'[ZHS)'1R3,5Wﬂmoph§ﬂyl)-2-
hydroxy-?(—@ythﬂyyfqpﬁl}ngt'i@;_@-1wg}eg]yhg%%gtﬁ%lg lgsri]nr}& tfrl)fg/' %rlo%aﬁ{%llregﬂ@mn Example

150. unsubstituted or substituted with one or twh Rc

spostituents, R4 is selected from (1)xiCl_6al kyl
L _ v | M
stﬁéﬁﬁﬂﬁ cﬁi?ﬁaor branched, (2) C2-64al kenyl, s¥rai ?%
chain or branched, (3) C2-6al kynyl, straight chainngdnnn
Er?2?E§9:I 1§h£4)_c3-7cycloalkyl, (5) |phenyl, and |(16%
oter-ear-yH—wherermatkyt; _at Kenyl, an
upsitbst it uf €D-2rf 1-E el Chlonophenyh)ip il mypiEh one ? alt Eyﬁ)gl Rgre 538 (M,
slibst i t uent s,.n &g ExElRakdelin30nBaY |  §1d8 Het dgear yl | 33C1); 540
ate unsubstituted or s $ I {ut i.th jone or /20 twpo, 37
R subst i t [ikdiflupsgphep)-LAAMERUERE arle each B, 27D
i ndependent b leohestefrom hydrogen,| C 1-6 alkyl,
o b R and o | so7 et
: Wi
sel e_ct ed f 1 difiubsoghcpgA-mdtiprons idifyr O',g‘ﬁEt h&/| Ia?] j?’SCl)" 509
QN( R 1) (RI3).) 200 AbnensnsehAfleatbnliiem ° R1L R3 RL | M1, 37CD
~Z—) C= ~ , r

f Qrigs tert-Butyl [(25)-2-{1-[(5)-(4- anfl 21 togé her 581 (M+1,

chlorophenyl)(3-cyanophenyl)methyl] -g-o 0 35Ciy; 583

azetidin-3-y1}-2-(3,5-difluorophenyD)-1.1- _f (M+1, 3¢

dimethylethoxylacetate

BIOLOGICAL EXAMPLE 1

Cannabinoid Receptor-1 (CB1) Binding Assay.

Binding affinity determination is based on recombinant human CB1 receptor expressed in
Chinese Hamster Ovary (CHO) cells (Felder et al, Mol. Pharmacol. 48: 443-450, 1995). Total assay

~ volume is 250 pL (240 pL CB1 receptor membrane solution plus 5 pL test compound solution plus 5 pL.

[3H]CP-55940 solution). Final concentration of [3H]CP-55940 is 0.6 nM. Binding buffer contains
50mM Tris-HICl, pH7.4,2.5 mM EDTA, 5SmM MgCl2, 0.5mg/mL fatty acid free bovine serum albumin
and protease inhibitors (Cat#P8340, from Sigma). To initjate the binding reaction, 5 uL of radioligand
solution is added, the mixture is incubated with gentle shaking on a shaker for 1.5 hours at 30°C. The
binding is terminated by using 96-well harvester and filtering through GF/C filter presoaked in 0.05%
polyethylenimine. The bound radiolabel is quantitated using scintillation counter. Apparent binding
affinities for various compounds are calculated from IC50 values (DeBlasi et al., Trends Pharmacol Sci
10: 227-229, 1989).

The binding assay for CB2 receptor is done similarly with recombinant human CB2 receptor

expressed in CHO cells.
CB1 antagonist/inverse agonist compounds of the present invention have IC50s of less than 1

micromolar in the CB1 binding assay. Selective CB1 antagonist/inverse agonist compounds have IC50s
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-153 WD 2005/ 000809 PCT/ US2004/018348 R1L R3 1 R
~R2CEN or X and X' are independently selected from
wODRposhpakooxy, (2) Cl-6al kyl, straight chain or PCT/US2004/018348
branched, unsubstituted or substituted with one to two
Rb 5 substituents, (3) perfluoro Cl1_6al kyl, (4)
C2- 6al kenyl, straight chain or branched, unsubstituted
or substituted with one to two Rb substituents, (5)
C2_6al kynyl, straight chain or branched, unsubsiitut ed
100-fold g?e%ﬁe? HARL CBY Bﬁﬂin‘@"a&éa%ﬁﬁﬁ irf thle L0 aRMy, ailDgeietaily havad@fs,of greater
, CK@?DO, ﬁﬁq )R10, (8) -C(OOR10, (9)
than one migpeopl¢ Rithg CR3 pindinggssey-0) - N(R9) S(O) nR10O,  (11)
NROC(O) R10, (12) -NROC(O OR10, (13) -N(RI)(R12)
(14) - S(O) nR10, 20%@) R ,-O0(O R10, and
(17) -O(ON(R 1) ( ; 4 selected from (1)
Cannabinbiil Re@@en-1 (CBD) FudrtitnatlAcivity As¢ag) C1- 3 al kyl oxy, (4)

| yor o . . i
TEG] ungtNPﬂl #?%aﬂ%%??@ﬁkﬁa\%pst’orgg%aé%{ éeﬂ;i &i%i’l%?iﬁﬁf than @dec@@r |
expressed in CHO cells (Felder et al, Mol Pharmacol. 48: 443-450, 1995). To determine the agonist

activity or inverse agonist activity of any test compound, 50 pL of CB1-CHO cell suspension are mixed

with test compound and 70 uL. assay buffer containing 0.34 mM 3-isobutyl-1-methylxanthine and 5.1 M
of forskolin in 96-well plates. The assay buffer is comprised of Earle’s Balanced Salt Solution
supplemented with 5 mM MgCl2, 1 mM glutamine, 10 mM HEPES, and 1 mg/mL bovine serum albumin.
The mixture is incubated at room temperature for 30 minutes, and terminated by adding 30pl/well of
0.5M HCL. The total intracellular cAMP level is quantitated using the New England Nuclear Flashplate
and cAMP radioimmunoassay kit.

To determine the antagonist activity of test compound, the reaction mixture also contains 0.5 nM
of the agonist CP55940, and the reversal of the CP55940 effect is quantitated. Alternatively, a series of
dose response curves for CP55940 is performed with increasing concentration of the test compound in
each of the dose response curves.

The functional assay for the CB2 receptor is done similarly with recombinant human CB2
receptor expressed in CHO cells.

CB1 antagonist/inverse agonist compounds of the present invention generally have EC50s of less

than 1 micromolar in the CB1 functional assay and selective CB1 antagonist/inverse agonists have
generally have EC50s of greater than 1 micromolar in the CB2 functional assay.

BIOLOGICAL EXAMPLE 3

Acute food intake studies in rats or mice: General Procedure

Adult rats or mice are used in these studies. After at least 2 days of acclimation to the vivarium
conditions (controlled humidity and temperature, lights on for 12 hours out of 24 hours) food is removed
from rodent cages. Experimental compounds or their vehicles are administered orally, intraperitoneally,
subcutaneously or intravenously before the return of 2 known amount of food to cage. The optimal
interval between dosing and food presentation is based on the half-life of the compound based on when
brain concentrations of the compound is the highest. Food remaining is measured at several intervals.
Food intake is calculated as grams of food eaten per gram of body weight within each time interval and
the appetite-suppressant effect of the compounds are compared to the effect of vehicle. In these

experiments many strains of mouse or rat, and several standard rodent chows can be used.
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(1) aryl, (2) heteroaryl, - 154 WD 2005/0

PCT/ US2004/ 018348 (3) C3_7 cycl oal kyl, ando?igg
woyadspoetoer oal kyl , wherein aryl, heteroaryl, cycirasbdogioiss4s

and cycl oheteroal kyl are unsubstituted or substituted
with one to three Rc substituents; 5 R2 is selected
from (1) hydrogen, (2) Cl-6al kyl, straight chain or
branched, unsubstituted or substituted with one or two
Rb substituents, (3) fluoro, 10 (4) hydroxyl, (5)
Egrfluor? Cl- 6a|kthLskﬂ@AgmeQMHmm4or branched; and
i |s‘se ected\frqn1 ) 99 ,emﬁg) Cl- 6a|ky|

o tuted or

Adult ratssdr' Qﬁ&:' a&éﬁs@&l inWhdsh siﬁlﬂﬁs OUpdnwm sﬂm aftaSweanipgt 1ats 96 BHce are( mg3de obese
Uoro

due to ex@gslwglaﬁ‘ﬁ:fs tézﬁllgﬁtsh%g{anbﬁ/%fﬁtg aﬁ&i é{?c%sfe nggléﬁér Bdokythan in the control diet.

The rat stéfirds hoﬁﬂihenly asddonclatedh SmagekDetley syt t@p@gh&l}a&l&%ﬁ{ygre[;agp ories.
Althoughrs?vr?baﬁ 1%%9 str%tﬁ?ﬁ’l@}hbg&e@ rcS’?BlﬁS e dreiRpbDgORoBESNgaRE] | C

provi

hypennsulmlﬂﬁ@([l@)l(qmostram\q( @_o:[l)r{lcm_c%ts u%ii tcd%qye oi{%é}/] r@ﬁg Ok%%%gh Diets
D12266Ba(r5§% rfzﬁé or 9 1b45 Q% ﬂaﬁ; %&Eﬁ)ﬂerv l$0282((8()%ffw (it rodamisGngest chow until

they are mfg@w@&%ﬁ%&e@ VﬁﬂP\t? g@& Prgao Pn ofooo}ﬁl@f ‘rt:gla}é E&Xre?ﬁlgt ratlg often 9
weeks. Tﬁé’ﬁ@déﬁz&l@@él%ﬁﬂjﬁ&twnstlﬁalmt dayher qeniirruopy @ﬁ%ﬁ)@ﬁof experimen a
unsu

compounﬁ%lpr(} Ve u eﬁ,gl,theﬁlo8ﬁy 13&%3%%03& Wsﬁbcu%@o&@r dr'il{tﬁeenously Food

ecte from
intake anﬂlbbdy \gé'ights:ha maayredb}(agyl elraere frigarenths le?c{ﬁnéxg cal%ulaééd hs grams of

food eateh peﬁ %%gﬁ%ig\%eﬁgﬁt Qlﬂﬁlntegcht tHﬁeﬁiﬁteRal arﬁlﬂilﬁdppétile«m;@;ces%t qud)weight

t1tuted itu th one to three
loss effemOfsthﬁbmnou]éhtaEe copyred, Rfﬁ @%ecﬁsaq I‘(’% i ‘wherein alkyl is

stralght or branched chai n, unsubstltuted or
substi t ut ed
BIOLOGICAL EXAMPLE 5

Tail suspension test

The tail suspension test has been widely used for screening antidepressant-like effects of compounds in
mice (Steru et al., 1987), rats (Tzumi et al, 1997) and gerbils (Varty et al., 2003). It is based on the
principle that helplessness takes place when the animal is exposed to a sustained aversive situation.
Briefly, when the animal is suspended by its tail it exhibits several escape-oriented behaviors intercalated
with bouts of immobility that evolve with time into complete immobility. Pretreatment with a wide range
of antidepressants, such as tricyclic compounds, monoamine uptake blockers, or serotonin reuptake
inhibitors (SSRIs), significantly decrease duration of immobility throughout the test, while anxiolytics or
antipsychotics do not (Wong et al., 2000; Oxenkrug 1999).

Subjects

Male mice are housed in a colony room maintained at constant temperature (22° C) and humidity (30-
70%), with food (Harlan Teklad Diet #7012, 5% fat; 3.75 kcal/gm) and water available ad libitum. For
the behavioral experiments, mice are group housed (10/cage) under a reversed light/dark cycle (lights on
at 21:00 h, off at 09:00 h) and tests occurred between 10:00 h and 14:00 h.

Drugs

The compounds of formula (1) are solubilized into 1%Tween80-saline solution, addition of DMSO may
be employed to increase solubility. Compounds are dosed intraperitonieally in a volume of 0. 1 mL.

Tail Suspension Test

An automated tail-suspension apparatus (T'SE Systems, Bad Homburg, Germany) with a tail hanger

connected to a precision linear load cell is used. One centimeter of the mouse’s tail is inserted into the
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on one, two or three carbon atons with one to three Ra
substituents, and (4) -CF3; R1l and R12 are each

wondespeesdent | y sel ected from 35 (1) hydr ogenpCTAS300MD18348
2005/ 000809 PCT/ US2004/ 018348 (2) C1_8 al kyl,

strai ght chain or branched, unsubstituted or
substituted with one to three substituents sel ected
fromRa, (3) C2_8 al kenyl, straight chain or branched,
(4) perfluoro Cl-6 al kyl, straight chain or branchedh ot of
adHéﬁséJtQ i NT¢t e saepesied by theypibdt a height o
i gt g G PR kel 5 C6 £l Qo1 ofkments
35 cm fromo yhel takad iRy for EImgsK PUrmg s tEpe %F éfe

straight chain
and transofifs tl@&ﬁf(‘)&ﬁ&%n to 4 Je)ntrﬁl}wh@htet euhﬂﬁltlheyllreco(cgyhegpgmog immobility within the

unsubstit t|1ut one to three
cours of $OBEAPH AL 4Bt Q4 ’%?%bilgy o R AT o
Total durdﬁeﬁ ybisdnidbilingd ueed as ﬂbshpemdplé damgblein OB WRRARRY S ¢ Ggance

W|th one to three substituents selected from Ra,
(ANOVAz‘iID')‘eagPPSPI Cl_6al kyl, wherein alkyl is straight chain
or branched, (11) heteroaryl Cl_o6al kyl, wherein al kyl

Wi %ﬁerl egp(gn 1608LA dedcribsBdt@hR e irated wiR fefermmte R1 certaipartivaler
embodlmh:lf téprggf;@m%@lp%@ tBef arhwfl{;a;}?pe% te3hat v%&u@‘c‘: gesf Qlﬁﬁ'i‘ﬁ@atlons and

rrenbers cont'al ni ng O- -
substitutiR bt bORAle theadie haada ﬂBpalrtmgefpmmh\e spifitand spape Obthe Frfvsﬂt}on or
example, §‘g’y Cglé(? g(asggelrs gther t%?rﬁh R RulariRSdEe R séﬁoﬂtﬁ‘ﬁ’&ﬁﬁ AB@Rnhay be applicable

Og en, 2) N( Re 263.&6%%01' §,§X/ f the

asa consé‘cﬁléﬂwéb!?yana(ld@s iDhe 4exbéaysivenest gf
1nd10at101$s éﬂ‘ﬂp%l?(%%# h%lmven&ﬁl 1(1&&5&/2{‘36@( )lee\h(l&) th€l§ﬁhmf(c]ph)umacologlca1
11 %rny S ? £ %rr?i t‘?\L K¥ohpbishd selected
responsesobsaivefhmalc sy WC@‘filﬂg ,tca Hen 1rg upon the particular active p
or whether there are present pharmaceutical carriers, as well as the type of formulation and mode of
administration employed, and such expected variations or differences in the results are contemplated in
accordance with the objects and practices of the present invention. It is intended, therefore, that the
invention be defined by the scope of the claims which follow and that such claims be interpreted as

broadly as is reasonable.
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30 each Rb is independently selected from (1)
hal ogen, (2) -OR10, (3) -CF3, (4) aryl, 35 (5)
woebevoesoyl , - 156 WO 2005/ 000809 PCT/ US2004/ @¢83%48004/018348
(6) cyano, (7) -C(QR10, (8) -C(OQORIO, (9)
-C(ONRe)(Rf), 5 (10) -N(R9)S(OnR10, (11)
-NROC(O) R10, (12) -NROC(O OR10, (13) -N(Re)(Rf),
(14) -S(OnR1O, 10 (15) -S(O 20R10, (16) -OC(O R10, n
(17) -OC(ONRe)(Rf), vy (18) -N02, (19) C3-7
WHAT 1S ¥¢)a@iskyvis; and 15 (20) cycl oheteroal kyl; wherein
cycl oal kyl, cycl oheteroal kyl, heteroaryl and aryl are
optionally substituted with one to four substituents
sel ect.ed fA osmpound ofigructnciefoenmaent | y sel ected from Rd;
each Rc is independently selected from (1) hal ogen,
20 (2) -OR10, (3) -CF3, (4Rfaryl, (5) heteroaryl,
(6) cyano, 25 (7) -C(ORE (8 -AOCR10, (9)
"AONRID (R12), - p I

R* R’ R®
5 @
wherein:
Ar is selected from:
¢} phenyl, and
(2)  pyridyh;
10 wherein phenyl and pyridyl are unsubstituted or substituted with one or two RC substituents;

R4 is selected from:
(D) C1-6alkyl, straight chain or branched,

2) C2_galkenyl, straight chain or branched,
3) C2-galkynyl, straight chain or branched,
15 Gy C3-7cycloalkyl,
&) phenyl, and
6) heteroaryl,
wherein alkyl, alkenyl, and alkynyl are unsubstituted or substituted with one to three Rb
substituents, and cycloalkyl, phenyl and heteroaryl are unsubstituted or substituted with one or
20 two RC substituents;
R5, R6, R7, and R8 are each independently selected from: hydrogen, C 1-6 alkyl, unsubstituted or
substituted with RD, and C2.¢ alkenyl, unsubstituted or substituted with Rb;

Z is selected from hydrogen, hydroxy, fluoro, methyl, and -N(R11)(R12), and Z1 is selected from:

Y. R' R® =X
Y.
}LZLQ'RZ Sc=n
X and e , Or

25  Zand Z! together form:
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(10) -N(R9)S(O nRL10, (11) - NROC(O RLO, 30 (12)
-NROC(O) OR10, (13) -N(R11)(R12), (14) -S(O nRLO,

wO2B)s/00800) 20R10, (16) - OC(O) RLO, 35 (17)

PCT/US2004/018348

-OC(O N(R11) (R12), (18) -N02, -157 WO 2005/ 000809
PCT/ US2004/ 018348 (19) C3-7 cycl oal kyl, (20)

cycl oheteroal kyl; (21) Cl-6 al kyl, (225 C2-6 al kenyl
5 (23) C2-6 alkynyl, and (24) aryl-Cl-6 alkyl;
wherei n al kyl, al kenyl, al kynyl are straight chain or

branched; al kyl, a
cycl ohet eroal kyl a
with one to four g%

i ndependent|ly sel €tte
I ndependent|ly sel ecte
-NR11R12 (3) C1-4al kyl,

enyk, al kynyl, cycloal kyl,

I2 are boptionally substituted
tRient efted froma group
from Rd, 10 each Rd is

from (1) halogen, (2)
(4) C 1 4alkoxy, 15 (5)

X and X’ alehdepéda}nihyrsglect@ frdmi kyI (7) hydroxy, (8) CF3, (9)
@ o%i&‘?ﬁi’%o(lo) (O R0 (11) -CORRI0, (12)

C1_6alk|3i|; 2st’raiéh]f %ﬂaiﬁ ot Qe ﬂl?slujééf uted Srkf)stiNRRAGHD 53E Qo two Rb

(2)
substituents,

3) perfluoro C1-6alkyl,

(@) C2-6alkenyl, straight chain or branched, unsubstituted or substituted with one to two Rb
substituents,

& C2-6alkynyl, straight chain or branched, unsubstituted or substituted with one to two RD
substituents,

6) cyano,

(1)  -CORIO,

()  -C(O)ORIO,

©  -CONRIHRI2),

10) -NR)S(O}RIO,

(11) -NRIC(O)RIO,

(12) -NRIC(O)ORIO,

(13)  NRIHRIZ),

(14)  -S(O)nRI0,

(15) . -ORI0,

(16) -OC(O)R10, and

(17)  -OCONRIHRI2);

Y is selected from:

¢)) hydrogen,

2) hydroxy,

3) C1-3 alkyloxy,

@ fluoro,

(5)  Ci-3alkyl,

©6) trifluoromethyl, and

7 NRIHRI2;

R1 is selected fron:
(D aryl,
@) heteroaryl,
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25 (15) -OC(O NR11R12, (16) -NROC(O) OR10, (17)
-NROC(O) NR11R12, (18) -OC(O NR11R12, and (19)
weanyisowyz09 30 wherein al kyl is straight chain oPCT/US2004/018348
branched; Re and Rf are each independently sel ected
from (1) hydrogen (2) C1_8 alkyl, straight chain or
branched, unsubstituted or substituted wth one to
three substituents sel ected from hal ogen, hydroxyl,
and Cl_6al kyl oxy-, 35 (3) C2_8 al kenyl, straight chain
or 198 WO 2005/ 000809 PCT/ US2004/ 018348
(3)( 4) %&2??%8%3%1&%?6 al kyl, straight chain or branched,
(4Y 5) cgdloBetabdificar bonyl -, straight chain or br ancgeg, 4 with
unsubsi i [t &E16RL 1 Balky] e Unsubstitated o substiuted wi
whsF& %f%‘%‘?ﬁégggg Cs%”?ﬁgﬂr?tdg sel ectgyd from hal ogen,
onhywlthpee R subghighe®s: 6al kyl oxy-, (6) Cl1-8
J¥dgar bonyl oxy-, straight chain or branched,

2 is seledid Yt ! - i
REs seesubst i tuted or substituted on a 5 carbon atom with

(Ipne 18" %Pee substituents sel ected from.h b
(2hy dr Oxshlkylastehight chainge] bpga}yxp]@;)glyur}sul(g?Sute&?i §%1§§§{u9e%(%ﬁt}l}l o’ne E)r8 t)wo R

oal
cycl oal kyl -C1_6al kyl, wherein alkyl is straight chain
or bf‘“g’ﬁ%tﬁeéﬁs,’ (9) cycloheteroal kyl, 10 (10) aryl,
(nsufisérbt ut ed or substituted with one to three

ubst j ts selected from hal ogen, am no, carboxy,
ot nl Sk

t hoxy, -hydr in bf behhdhed: ap@t hyl , and
et h??@&?@éﬁy@%@?’}&ﬁm @tﬁ{mg% rgar bonyl -, unsubsti t uted
R3isse1e9{ed§ﬂéﬁ§tiwt ed on a carbon atomwith one to three

(]fs?gbsy cthlcj)geg{s sel ected from hal ogen, am no, carboxy,

t hy¥s hoxy, hydroxy, rif r omet ; Gith two RD
@t hyllceallbreyrighychainsr ?f}%he‘%ﬂli}?‘%éﬁ}%%ﬁ %‘%t{t‘,‘tgcp it one orAVO
unsubstsiﬁ%u%tgd or substituted on a carbon atomw th one

to t AFEE™ 8 nstituents sel ected from hal ogen, amino,

(®@r bdkpro, et hyl , met hoxy, hydroxy, trifluoromethyl,

(g}yd r@h{&%,car bonyl oxy, (13) heteroaryl, unsubstituted

or substitu Rrdabidiogen atom wi th one

®b trﬁeéfﬁeuor%{ii‘%ﬁ&%%ﬁ @[Qgplect red. from hal ogen, amino, .

SRR R, 1Rithet huithnt dathoy atolytd mibich, theygra ztiaflied ofPBRa FH)IY! eroup

and net hyl car bo ¥C| gﬁé’ﬁn .(14) aryl Cl1_6al kyl, wherein

HAd P i nberegic ehai r‘ig’gr brsmched10 arlw\g {é'ﬁ%z or ORI10. then R2
provided BAt&7IRARY s §EroGR KRPC(QRLY, VR GRGR -5 MR i o5 ORI

or @rancﬂed, or

and R> are not:

€)) both hydrogen, nor

2) form a carbonyl group together with the carbon to which they are attached; .
RO is selected from: hydrogen, C1-6alkyl, and C2-galkenyl, straight chainor  branched, unsubstituted

or substituted with one to three halogen atoms;
R10 is selected from: . .
€8 C1-4alkyl, straight chain or branched, unsubstituted or substituted with one to three R2
substituents,
2) aryl, unsubstituted or substituted with one to three R substituents, .
3 aryl C]-4alkyl, wherein alkyl is straight or branched chain, unsubstituted or substituted
on one, two or three carbon atoms with one to three Ra substituents, and
@  CF3
R11 and R12 are each independently selected from:
)] hydrogen,

- 155 -



10

15

20

25

30

35

Re and Rf together with the aton(s) to which they are
attached forma heterocyclic ring of 4 to 7 nenbers

woaodisaiossong 0- 2 addi ti onal heteroatons i ndepengewiuisy004/018348
sel ected from oxygen, sulfur and 25 NR9; nis
selected fromO, 1, and 2; or a pharmaceutically

acceptable salt thereof. 2. The conpound according to
Caim1l, wherein: 30 one of R5, R6, R7, and R8 is
met hyl and the other three are each hydrogen, or R5,

(2;;6’ é:ﬂ; g aﬂ(?f,j S@g%}g kEain S3%ihchead tpgsstitutadhat substituted with one to three
har euticalTy acceptable salts thereof. 3. The
conpabsitueatcedethgom&2C ai m 2, wherein Ar is sel ected

(3%% ;@Lﬁg%&eﬁﬂ) stilp@NoHain or bEACHAD 2005/ 000809

004/.01834 2), 3-. yl, (3)

(42- t rperilyRse Sﬂr&%?psﬁéﬁ%ﬁ%mﬁ%gﬁgﬁ&gﬁl or o- 3-i Odﬁ henyl . red from
(545) @3 hcanmiitytmybubstBuedyr Sbsvsted VI PIGAPITHIY guent ggise

4-chl orophenyl, (8) 4-fluorophenyl; and (9)

4- metyl phenyl, and pharmaceuti.cal |y acce le salts
(@ her egloalky:01 6alkyh @herssbuhi S%%%‘BPE%B a,??%@cé@cgi m 3,

erei i -chl orophenyl. 5. The conpound

(7CCOFH$%§&?%ﬁ%ﬁain13, wherein R4 i

[ s selected f
1) @l Gatbstituted pr sibginted Fidh ppedp t%?eﬂgﬁg‘&“%f%‘e{t%@“’m R%
& 6?#&%@&}, unSbSihiBibr sebinfledn dasnn e difroggaom eh gpe to three
(‘4) renyl’, and §5 ¥yr|dyl; wherei n al kyl, and
al kenybstigierts spiectpdtat Rted or substituted with one to
(101 earhat cplyl, sbett dlgé sgaighidan 0P8RS and pyri dyl
e Unsubshi 1, Whe gty Istétr@ightwhiih optrendied,towo
@bbs#ﬁe?eﬂogﬁ{ls@%g‘gpenaeng%ﬂ sel ect ﬁ%l,f fr OEL[ rgg}jcﬁgﬁ& ofdto7
R11 and RYAtogethG(v@hABHBomIsNISTPR ey 4t pHfac Stet %lf) : gand i q
metavl @hﬁ § TRERMN He@Ratynsanzppidaitlysebalkd Fomigsygspfsulfur an
r%?mbf: Sec’ogt%ﬁlgl und according to Caimb5, wherein R4 is
N&%cted from
each Ra is independently selected from:
€h) halogen,
@) NRS)RD,
NE)) carboxy,
@)  Ci-4qalkyl,
3) C1-4alkoxy,
€  aryl,
) aryl C1-4alkyl,
(8) hydroxy,
) CF3,
(10) -OC(O)C1-4alkyl, and

(11)  aryloxy,

wherein alkyl is straight chain or branched;
each RD is independently selected from:
¢))] halogen,

(2)  -ORIO,
(3) _CF3 H
@ aryl,

) heteroaryl,
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25 (1) methyl, (2) n-butyl, (3) 3-butenyl, (4)
phenyl, (5) 4-chlorophenyl, 30 (6) 4-fluorophenyl,
wOByosBoespanophenyl, (8) 3-bronophenyl (9) PCT/US2004/018348
4-trifluoronethyl phenyl, (10) 4-nethyl sul fonyl phenyl,
35 (11) thienyl, (12) 4-brono-2-thienyl, -160 WO
2005/ 000809 PCT/ US2004/ 018348 (13) 4-cyano-2-thienyl,
(14) pyridyl, (15) 2-chloro-5-pyridyl. (16)
2-chloro-4-pyridyl, and 5 (17) 3-chloro-6-pyridyl;
@gnd Q&{naceutically acceptable salts thereof. 7. The
onpaund according to Claim5, wherein R is selected
(7 r omCORLP, phenyl, 10 (2) imidazolyl, (3) thienyl,
654) Ryoistvio, (5) cyclopropyl, (6) cyclopentyl, and
5 (%ﬁ %¥cloh%xyl, wherein the RL noiety is
nsutsSONEGELS

or substituted with one or two
(1oubsNRASE@mMRAdependent | y sel ected from hal ogen

nmet hy SQ2CH3, SCH3, SCH2CH3, SCH(CH3)2, NH2,
5 o AR,

thyl; and pharmaceutically acceptable
(=2al t sSNRPGOR10,20 8. The conpound according to O aim
/ hergiRAR i1s 3-fluoro-5- (methylsul fonyl)phenyl,
(§9frﬁ§ o%&éiH—l,2,4-triazol-1-y|)pheny|,
(BOf | PS4 1, 2, 4-tri azol - 4= yl) phenyl,
(B5)5- dshz@rBhhenyl , and 3-cyan- 5-fl uorophenyl; and

?harnaceuthgally acceptable salts thereof.
(1I6) -OC(O)RIY, n
(17) -OC(ONRe)RD), y
(18) -NO2,
(19)  C3-7 cycloalkyl, and
(20)  cycloheteroalkyl; . .
wherein cycloalkyl, cycloheteroalkyl, heteroaryl and aryl are optionally substituted with one to

four substituents selected from a group independently selected from R™;

each RC is independently selected from:

(1D halogen,

()  -ORIO,
(3) —CF3 9
4  amyl,

(5) heteroaryl,

©6) cyano,

(1y  -C(O)RIO,

(8)  -C(O)ORIO,

©) -CONRIHRILZ),
(10)  NR)S(O)nR10,
(1) -NRIC(O)R10,
(12) -NR9C(O)ORIO,
(13)  NRILHR12),

(14)  -S(O)nR10,

(15)  -S(0)20RI0,

(16) -OC(O)RIO,

(17) -OCONRIDRI2),
(18) -NO2,
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25 9. The conpound according to aim7, wherein R2
and R3 are each independently selected from (1)
woydrsmgesoy (2) nethyl, (3) hydroxyl, and 30 ed)X/US2004/018348
trifluoronmethyl, or R2 and R3, together with the
carbon atomto which they are attached, forma
carbonyl group; and pharnaceutically acceptable salts
thereof. 10. The conpound according to Caim9,
wherein Z is selected from hydrogen, 35 hydroxy,
uo, , and -NH2, and ZlI is selected from
(@161&%‘50%%451?%’00809 PCT/ US2004/ 018348 R1 RB R |'~+R
28) Y ¢ tepddlkglnd and pharmaceutically acceptable salts

(Z&Eer@g@aﬂaﬁ,. The conpound according to Caim 10,

erein i s-sel ected from hydrogen, 5 hydroxy, and
(@harﬁﬁ@eﬁﬁﬁn |1y acceptable salts thereof. 12. The
(BPNpophliaagbae ng to Caim 1l, wherein Z is hydrogen,

:ﬁgd Z1 Fi atF Y C=N and pharnmaceutically acceptabl e

CN tgry{" Odor.” 10 13. The conpound a cgl[(gi ag% t I{Jlilm

Afkreinbiylehlkenyl, iafkysy|aescitraight ghaifor br(dll‘)he%y Y %nyt?il)% 7

?}ﬁ%’%ﬁ% %c%c{hé)efc%h&%n‘a,arﬁ% optiéhall$jubsitirtest hwithaneto four substituents
I ca

1y accePt abl e %alt .thereof. 14. The
sbavfed dioth 2green afspgndeatselscitl P Rferein Y i s hydrogen;

eachRdgﬂ'gle%egﬁé}ﬁlm%édﬁ@hil y acceptable salts thereof. 20 15.

npound according to Claim 13, wherein X is
(bel edelogetrom (1) hydroxy,

@  -NRURI2

(3)  Ci-4alkyl,

() C1-4alkoxy,

S  ayl,

6) aryl C1-4alkyl,

@) hydroxy,

®  CF3,

©  -OCF3,

(10) -C(ORIO,

(11) -Copr1O,

(12) -CONRIIRIZ,

(13) -OC(0)C1-dalkyl,
(14) -NROC(O)RIO,

(15) -OC(O)NR1IR1Z,
(16) -NRIC(O)OR!Y,
17) -NRIC(O)NRIIRIZ,
(18) -OC(O)NR1IRIZ, and
(19)  aryloxy,

wherein alkyl is straight chain or branched;

Re and Rf are each independently selected from:

(@)) hydrogen ‘ .

) C1-8 alkyl, straight chain or branched, unsubstituted or substituted with one to three
substituents selected from halogen, hydroxyl, and C1-palkyloxy-,

3 C2-g alkenyl, straight chain or branched,
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(2) Cl_4alkyl, straight chain or branched,
unsubstituted or substituted with a substituent

weebeswnesdo f r om hal ogen, hydroxy, and nmet hoxy, BET(U3)2004/018348
trifluoronethyl, (4) C2-4al kenyl, straight chain or
branched, (5) cyano, -162 WO 2005/ 000809
PCT/ US2004/ 018348 (6) -C(OCH3, (7) -C(OOCH (8)
-(1:(O)OCH3, (9) -C(ONRll')(R12), 5 (10) -NHS(O 2R10,
( 1) - NHC( O) R10, (12) NHC(O) OR10, (13) -N(RI')(R12),

(Af) 17) per@tﬁg% %ﬁ chaﬂ%l Gl;ancﬂibﬁ) -OC(O)R10, and
&t

(ﬁc cepi lgaébqng ,tsﬁéllg tdzpam i)rs g@ﬁlﬁl&%}g&tﬁ{eh Yr substituted on a carbon
acco bt he@ airdd sBbstindents eelﬂ:ted frorahadogn, hYégé‘V]h apd C1-catkyloxy-,

(@a| t §1t&@@8¥bon§ﬁaxi7str %gc@%an%%gﬁggg%g?%sﬁt@éﬁ% Bﬁlﬁﬁtlu&:d ona
16, h®oeitomXvithons & three eebstiperis selectefl "’698% ,thé'%r’)xﬁ and C]-

zng; hglgcylg&?-) ethyl, (4) isopropyl, 25 (5) t-butyl,

7) n-butyl -
& C3_7cycloa1ky1 (7) yl, (8) hydroxynet hyl
® cycloalkyl-C1-6alkyl, wherein alkyl is straight chain or branched,
© cycloheteroalkyl,

(10)  aryl, unsubstituted or substituted with one to three substituents selected from halogen,
amino, carboxy, methyl, methoxy, hydroxy, trifluoromethyl, and methylcarbonyloxy,

(11)  arylcarbonyl-, unsubstituted or substituted on a carbon atom with one to three
substituents selected from halogen, amino, carboxy, methyl, methoxy, hydroxy,
trifluoromethyl, and methylcarbonyloxy,

(12)  arylcarbonyloxy-, unsubstituted or substituted on a carbon atom with one to three
substituents selected from halogen, amino, carboxy, methyl, methoxy, hydroxy,
trifluoromethyl, and methylcarbonyloxy,

(13)  heteroaryl, unsubstituted or substituted on a carbon or nitrogen atom with one to three
substituents selected from halogen, amino, carboxy, methyl, methoxy, hydroxy,

trifluoromethyl, and methylcarbonyloxy.,
(14)  aryl C1-6alkyl, wherein alkyl is straight chain or branched, and

(15)  heteroaryl C1- Galkyl, wherein alkyl is straight chain or branched, or
Re and Rf together with the atom(s) to which they are attached form a heterocyclic ring of 4 to 7

members containing 0-2 additional heteroatoms independently selected from oxygen, sulfur and
N-RY;

 nis selected from O, 1, and 2;

or a pharmaceutically acceptable salt thereof.

2. The compound according to Claim 1, wherein:
one of R, R6, R7, and R8 is methyl and the other three are each hydrogen, or RS, R6, R7, and R8 are
each hydrogen,

and pharmaceutically acceptable salts thereof.

3. The compound according to Claim 2, wherein Ar is selected from:
¢y phenyl,
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(9) methoxy, 30 (10) trifluoronethyl, (11) allyl,
(12) cyano, -163 WD 2005/ 000809 PCT/ US2004/ 018348

wO28)5/006300) CH3, (14) -C(O OH, (15) -C(O OCH3, PCfABL004/018348

-C(ONCH3)2, 5 (17) -C(ONHCH(CH3)2, (18)
-NHS(O) 2C(CH3) 3, (19) NH2, (20) -N(CH3)2, (21)
-NH-CH(CH3)2 10 (22) -OC(OCH3, (23) -OC(O N(CH3)2,
and (24) -OC(O NH CH(CH3)2; and pharnaceutically
acceptable salts thereof. 15 18. A conpound sel ected
(2§r°”’5-c% o |
[ bi s{4- chI oropherlyl )net hyl Jazetidin-3-yl}-1-(3,5-dif
(D uor SHHEIREOSIORSRAY2- 0l ;. (2) 1-1
z@-[bh&ﬁﬂmﬁ@hﬂbﬂ&hﬁnyl)nethyl]azetidin-3-y|}-1-(3,5-dif
Iuor heqﬁh% etone; (3) 1-{
- [ b B ophenyl ) met hyl ] azeti di n-3-yl }-1-(3, 5-di f
(duor epﬁmﬁﬂdu)foﬂylpienﬂyl propan- 2-ol; 20 (4) 1-{
72} [b| -(%Iﬂn@iophenyl )met hyl Jazeti din-3-yl}-1-(3-fluor
( phe ny t’hyl propan-2-ol; (5) 1-{
(8- [ bidsluprapheyt:aptienyl ) met hyl ] azetidin-3-yl}-1-(3-chlor
Qphe gtsggﬁggg,lhyl propan-2-ol; (6) 1-{

Dbt
7-[bis | h thyl tidin-3-yl}-2-nethyl-|
g o R BRI azet 1 o-y1 ). 2.t

1- [b| s(4-chl orophenyl ) net hyl ] azeti di n-3-yl }-2-net hyl - |
-pyridin- %§ fn@ $ierbin Ar is 4-chlorophenyl.
1- [ bi‘s ( 4- SrlsB PR ofline Vi azetidin-3-ylidene}-1- (3,
5-difl uorophenyl) 2- rret hyI propan 2-ol; (9) 1-{
1-[big oh#, o Glﬁia)él:()o?ﬂiﬁ@wdlaﬁﬂ inbreinR 4y sdentrdfrom: ( 3-

fl 2- 2-ol; (10) 1-

1) Fglr(gfﬁglgﬁr%? nga%l%&ﬁ]nazefl di 51 3)yl i glene} 1- (3-
@hl or oplaeiksiy), -sﬁalgﬁ@hmph@rhrmh@ﬁban 2-o0l ;

(3)  phenyl,

@® thienyl, and
) pyridyl;

wherein alkyl, and alkenyl are unsubstituted or substituted with one to three halogen substituents, and

phenyl and pyridyl are unsubstituted or substituted with one or two substituents independently selected

from: halogen, cyano, -S(0)2CH3, -NHSO,CHj, trifluoromethyl, and methyl;

and pharmaceutically acceptable salts thereof.

6. The compound according to Claim 5, wherein R4 is selected from:
4] methyl,
) n-butyl,

3 3-butenyl,

@ phenyl,

6)) 4-chiorophenyl,

(6) 4-fluorophenyl,

N 3-cyanophenyl,

)] 3-bromophenyl

)] A-trifluoromethylphenyl,
(10)  4-methylsulfonylphenyl,
(11)  thienyl,

(12)  4-bromo-2-thienyl,
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(11) 1-{
1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl i dene}-1-(4-

wolowvogteenyl ) - 2- met hyl propan-2-ol; (12) 1-{ PCT/US2004/018348

1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n- 3-yl i dene} - 2- net
hyl -1 - pyri di n-3-yl propan-2- ol; 35 (13) 1-{
1-[ bi s(4- chl orophenyl ) net hyl ] azeti di n-3-yl i dene}- 2- net
hyl -1 -t hi en-3-yl propan-2-ol; - 164 WD 2005/000809
PCT/ US2004/ 018348 (14) 1-{
]% [bh§§%oganﬁgfhenyl)nethyl]azetidin 3-ylidene}-2-net
|en 2-yl propan- 2- ol (15) 1-{
Gﬂ)[bpﬂlechlorophenyl)nethyl]azetldln 3-ylidene}-2-net
GB | - bfibrav®bliydyll H i m dazol - 4-yl propan-2-ol ; (16) 1-{
[bIS 4- chlor he pyl) met hyl Jazeti di n- 3- ylldene} 2- et
(K[ - pcplgro-&p ? f?uoronethyl)phenyl]propan 2-ol: (17)
(83 ( 13{chloro- 6—pyr1dy1
1-[ hi s¢4- thyl]azetidin-3-ylidene}-2-hyd
and Pha“P%&‘@“’iﬁy ac%%&flé’?‘@%"?%%ﬂﬁzon. trile; ( 18) 5- (1-{
1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl i dene} - 2- hyd
roxXy-12- NefrRbib@RY hidsidatitb Qiimtsy wherein R if sebprted from:
1- [bIS(4 chl orophenyl ) net hyl ] azeti di n- 3-yl i dene}-3- (3,
(Q-dlmﬁﬁﬁﬁophenyl) 2, 2- di methyl propanenitrile; (20)
3y 11 imidabsli¥- chlorophenyl)nethylIazetldln 3-ylidene

%& Q%_S di fl uorophenyl ) -2, 2- di net hyl propanenitrile;

a}[bugimykhlorophenyl)nethyl]azetidin 3-ylidene}-3-(3

dif enyl )-2- 15 net hyl propanenitrile; (22) 1-%
é) &gﬁ%ﬁﬁgkophenyl)ethyl]azetld|n 3-ylidene}-1-(3,5-
@bflu%@bpﬁé Yy 2_ " net hyl propan-2-ol ; (23) 1-{

&l 1- k@&h@rophenyl)pentyl]azetldln 3- ylldene} 1-(3,5
dlfluoro hen

oﬂkivo s%%tl(ugﬁﬁ infledendently selected
wherein the 14n%1ﬁqy % lés F]ubst){t Ei Y%JE
et e e R e e o
(4-¢ entyl ]azeti di n- 3- I 1-(3,5-d
and phallfrrfa%%ﬂ[;%l cc%Plltq%b?ezsgf?ﬂﬁﬁ&%%Popaﬁ ]2 z 01' '( 26) %I/. % (
1-[1- (4-chl orophenyl ) pentyl]azetidin-3-ylidene}-1-(3,5

-di f1 yor opReaYdnp oand 2R0raR Ry Crtm parkeZsioR ! i Rord-5{

(4-chl h | | o )
(methylsﬂ%nﬂm%ewi;ﬁ? e 15( 102%{%%? %’1?%129‘“116? éfﬂ“g ‘%‘%HM 2}‘r -dhinkol4
yl)phenh i 64t ﬁfﬁialhi@ha@?aﬁw Y yahe Feftuoydipbeniyh; @m}/plpmwm}q%ﬁft prpptablegalis

-3-y
thereof

9. The compound according to Claim 7, wherein R2 and R3 are each independently

selected from:
(D hydrogen,
2 methyl,
3) hydroxyl, and
4 trifluoromethyl, or
R2 and R3, together with the carbon atom to which they are attached, form a carbony! group;

and pharmaceutically acceptable salts thereof.

10. The compound according to Claim 9, wherein Z is selected from hydrogen,
hydroxy, fluoro, methyl, and -NH?, and 71 is selected from:
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di f 1 uor ophenyl ) - 2- net hyl propan-2-ol; 30 (29)

4- ((4-chl orophenyl ) {3-[1- (3, 5-di fl uorophenyl ) - 2- hydr ox
\Vgamﬁnmmhylpropyl]azetldln |- yl } methyl)benzeariosedoen18348

(30) 1-1

1-[ (4-chl orophenyl ) (4-fl uorophenyl ) net hyl ] azeti di n-3-y
}-1-(3,5-di fl uorophenyl)-2- nethyl propan-2-ol; (31)

I

2-{

1-[ bi s(4-chl orophenyl ) met hyl ] azeti di n-3-yl i dene}-2-(3,
5-di fl uorophenyl ) et ha ;35 (32) 2-{

1-[ bis(4- chIoropNen ) thylh@z i din-3-ylidene}-2-(3,
5-di f |l uorophenyl) nlt\%4 N car bonate; -165
WO 8 (33) 2-{

2005/ 000809 PCH USA004/ 018

1-[ bi s(4- chIorophenyl)nethgﬁ]azetldin 3-ylidene}-2-(3,
5-di fl uorophenyl )ethyl isopropyl carbamate; (34) 2-{

and pharnfacticsl{ylaccéptableophethedinet hyl ] azeti di n- 3-yl i dene}-2- (3,
5-di f | uorophenyl) et hyl dlnethylcarbanate 5 (35)

1-[b 4- chl h I th g .
5- E:h Iflﬁl(mr %‘Fljlh gé{gppqlgc? %/fﬁérg t%{: afim ?é,élsqlelfl 7.¥s s'eﬁ@t@@%ro&h&&oge ,

LeslRhiy fpdpenyd shiethérgdf] azet i di n- 3-yl i dene}-2- (3,
> lwdmm%;m%ﬁ?ﬁﬁorophgayl) - met hyl et hyl i sopropyl car bamat e;
(37) 2-{ .
1- [ bitg( 4- cheosopivedydchrieity Clamaii whersinZys disey 230 Fhis:
5-di fl uorophenyl)-1- nethyl ethyl 4-nitrophenyl
carbonate; 10 (38) R
2-{1-[ bi s(4-chl orophenyl
(3,5-difluorophenyl)-1-
i sopropyl car bamate; (39)
1-[ bi s(4-chl or ophenyl ) net hyl | azeti di n-3-ylidene}-2-(3,
5-di fl uorophenyl)-1- ne =ﬁvl di met hyl car bamat e;
(40) 2-11 -[bis(4-chl orophenyl)nmgthyl| azetidin-3-yl
2 (3 5 di fl uorophenyl ) et hyl 15 i sopropyl car bamat e;

andpharsz%lflga(“l aeEPEPE SHE TSNt hyl | azeti di n-3-y1}-2-(3, 5-dif
10 | uor ophenyl ) et hyl dinethyl carbamate; (42) 2-{
1-[ b' {4 CE‘&] %&G&WJ& HERI QR 10, dhgroiry dsclert Bt
Iuoro enyl Icarbanate 20 (43)
{1- bﬁhgﬁmrchlorophenyl)nethyl]azetldln 3-yl}-2-(3,5-
gbflu ggpnyl)ethylz hydr oxyet hyl car bamate; (44) 2-{
[bls% -¢chl orophenyl ) met hyl J azeti di n-3-yl }-2-(3, 5-di f
Ki)oro BHemyan- 1- net hyl et hyl = di met hyl car bamat e;  (45)

15 methyl;
S chI henyl thyl]azetidin-3-yl}-3-(3,5-dif
andpmm%%Fﬁﬁ%@%VFﬂgﬂ@?%@p%ﬁ%gf 2,2- 25 di net hyl propanani de;

14. The compound according to Claim 11, wherein Y is hydrogen; and

Fazetidi n-3-ylidene}- 2-
| et hyl

pharmaceutically acceptable salts thereof.

N 15. The compound according to Claim 13, wherein X’ is selected from:
n hydroxy,
@) C1-4alkyl, straight chain or branched, unsubstituted or substituted with a substituent
selected from halogen, hydroxy, and methoxy,
25 3 trifluoromethyl,

(G C9-4alkenyl, straight chain or branched,
5) cyano,
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(46) {
1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-ylidene} (3, 5-d

wohbasowegobenyl ) acetonitrile; (47) 1-{ PCT/US2004/018348

1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl i dene}-1-(3,
5-di fl uorophenyl)-2- nethyl propan-2-am ne; (48) 1-{
1-[(3-chl orophenyl ) (4-chl orophenyl ) net hyl ] azeti di n-3-y
| }-1-(3,5-difluorophenyl)-2- 30 methyl propan- 2- ol

(49)

«% ((d)éughl orophenyl ) {3-[(1S)-1- (3, 5-di fl uorophenyl)
-2- hydr oxy-2- nethyl propyl] azetidin-1-yl }

(et hyCiezonitrile; (50)

(g (BPQ«notmgorophenyl) 1-[ 1- (di phenyl net hyl ) azeti din-3

-yl ]-2- nEthil&%Qﬁan 2-ol; (51) 1-{

(it[b|§@lm%ﬂ o enyl ) met hyl ] azeti di n-3-yl }-1- (3, 5-di f
5 (leyor opESIYRRIS nethylpropan- 35 2-o0l; -166 WO

2005/%%%%@&% RET/ US2004/ 018348 (52) 1-{
A (4 phenyl)(phenyl)rret hyl ] azeti din-3-yl }-1- (3,
@Zﬂkfﬁzgé@bﬁﬁ I)h2 F$Ehﬁlprrgan ﬁ ?i (535 (1S) - ﬂ}{
R ropheny phenyl ) net hyl ] azeti di n-3-y 1
& p rg henyl nmet hyl propan-2-ol; 5 (54
gp)—w@ﬁp y1)- yl prop (54)
10 i(SXH@Q chIorophenyl)(phenyl)nethyl]azetld|n 3-yl}-1
if 5- dlfiw% hZE]Henyl) - met hyl propan-2-ol; (55)
(4

[){3-[1-(83, 5- dlfluorophenyl) 2- hydr ox
W72- ”EKHQNWE@QXR¥%Zet|d|n |- yl } nmethyl)b enz

andth?"‘t’?“ﬂfalfyzf‘c ﬁRFolr"’S%l BabetFdt 3. [ (1R) - 1- (3, 5- di | uor opheny! )
- 2- hydroxy-2- 10

15 et hy;l@r op¥hd &aSlold dcdraik i€y b )aerdeni trile; (57)
3-((S)-(4-chl orophenyl ){3-[(1S)-1-(3,5-difluorophenyl)
Z and Z1 pepiherdessy- 2 net hyl propyl ] azetidin- | -yl

met hyl ) benzonitrile; (58) 3-((R)-(4-chlorophenyl) 13 -
[(I S - 1-(3,5 -difluor heRy| ) - 2- hydr oxy- 2-
nmet hyl propyl | azetidin- H*et hyl ) benzonitrile; 15
(59) %
3-((S)-(4-chl orophenyl ){3- [(fh) 1- (3, 5-di fluorophenyl)
- 2- hydroxy-2- nethyl propyl] azetidin- | -yl
efeB0) (1RS)-1-(1-{

and Pha(‘%‘}%ﬁ)%%ﬁ?ﬁ]%%{%%é gé‘ﬁsth) [4- (et hyl sul f onyl ) phenyl | net hyl }
azetidin-3-yl)-1-

20 (3, 5- thl uonmrablﬁmdnm actoftbigty IQinpganwidegh X is geferjed from:
(1RS)-1-(1-{(RS)-(4-chl orophenyl)[4-(nmethyl sul fonyl)ph
éﬁ&l]ﬁﬂ?ﬁVY}azetldln 3-yl)-1 20
«3)5 dindthylpor ophenyl ) - 2- net hyl propan-2-ol ; (62) 1-{

%Qlorophenyl)(4 fIuorophenyl)nethyl]azetldln 3-y
I? di fl uor ophenyl)-2- net hyl propan-2-ol; (63)
14§ 1sopropy1

25 %3 blq%Qmﬁluorophenyl)nethyl]azetld|n 3-yl}-1-(3,5-dif
or ophenyl ) - 2- net hyl pr opan-
(6) sec—buty
N n-butyl,

(8) hydroxymethyl-
©)) methoxy,

30 (10) trifluoromethyl,
(11)  allyl,
(12)  cyano,
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2-01; 25 (64) (1SR -1-{

1-[(SR) - (2- chl or ophenyl ) (4- chl orophenyl ) net hyl ] azeti d
WO0-2805%009808 - ( 3, 5- di fl uorophenyl ) - 2- net hyl prop RaT2501h3/018348

(65) (1RS)-1-{

1-[ (SR) - (2- chl or ophenyl ) (4- chl or ophenyl ) net hyl | azeti d

n-3-yl}-1-(3,5- difluorophenyl)-2-nethyl propan-2-ol;

(66) (1SR)-1-{

1-[ (SR) - (2-chl orophenyl ) (4-fl uor ophenyl ) met hyl ] azeti di

3-, 3,5 30 difluorophenyl)-2-nethyl propan-2-ol;

By TR ¢

(ED[(SRXDOH;chIorophenyl)(4-f|uorophenyl)nethyl]azetld
(Q%B-ytkn®cﬁg,5- di fl uorophenyl) - 2- net hyl propan- 2- ol ;

((FQEEHDr 0- 3-i odopheny! ) {3-[ (1S)-1- (3, 5-di fl uoro
(pbenyCM»N?hQHKﬁk&QZ met hyl propyl ] azeti di n-1-yl

gﬁh%gﬁgﬁﬁﬁ?%ggl?odggheﬁS?){S [(1S)-1-(3,5-difluoro

(ﬁﬂenﬂﬁ&ZZ hydr oxy- 2- net hyl propyl ] azeti din-1-yl
zonltrlle -167 WO 2005/ 000809

/us oo 33348 (70) 1-{
@T{1 BN g@%{ Al or ophenyl ) et hyl ] azeti di n-3-yl }-1- (3, 5-
dpy | uvomoiayl ) - 2- net hyl propan- 2-ol ; (71)

bi yl)methyl ]-3-]1 - (3 -di f1 uor ophenyl
()]23£ nﬁfﬁ()?“&%‘i?%ﬁ 1- yl]azetidine; 5 (72)
@4] 1- KXXBﬂ@HKE&GH&ﬂhenyI) 2-met hyl prop-1-en-1-yl]-1-(d

h ; 73
andphmfafﬁﬁx%ﬂg%? h@%yf ?% 1-(%,52difluorophenyl)-z-nethyl

prop-l-en-1-yl]azetidin-1- yl } nethyl)benzonitrile;
(74) ﬁ ound selected from
-C

1- bls% hen ) et h (
oyl 1 zowﬂl@pr@p@ny L zﬁ%t@]ﬂ 30T 0 bctortipfii iR
%9( ]g |S)1 (14blg(hlcﬁroe@hewm)e{te}]az(eﬁ::ﬁ)l-smx B(B5-diffubrophayhesstpny:

uor o i ) 5 methyl )
A
3-[ (190t:1- (3, 5-di f 1 uor ophenyl ) - 2- hydroxy 2-

t hy'ép{rﬂ%é 4]-c£1?oz<ﬁ1tn&g}1)%ﬁﬁ1r¥l’]Ltzehdﬁ%t}h}dl)(f’-ﬂﬁ&@ﬁﬂehflll)-Q&nethylpropan-2 -ol;
35) ( 1Sy{-1AMbisE c&lc@@pﬂlpmé}n@gw ﬁggu in3: ﬂ;,ér(gﬁg,lor?phefgl) -2-methylpropan-2-ol;
'ﬁ)t hyl 9{1 B?éd&?&&ﬂh@hﬂ)nhe‘tﬁéﬂ]hi@ﬁﬁiﬁyj YbenzaniliiH e; (78)

R - Jorgphenyl) [1 (di phenyl met hyl ) azet |
din-3 (W@YIEUIFP@VWGE)Y& n 1 (79)

d)( (Sr 14{'bﬁ;m Qﬂ&@ﬁlﬁﬂy}rﬂetﬁ.ﬁ]aze{tlﬁm By} -24metiiss; -15pyridin-3-ylpropan-2-ol;
i u%]?[ﬁiﬁfzg‘%@ﬂ%ﬂégﬁwm&f%age&xggﬁ DivdeRe oY d-azatoptienyD) b-
3 ( ( R)me(tmylpihbmquihenyl ) 13
15) Ldtidr- By Rleaxy t-23-fl@fRophenyl)-2-
hy|pﬁlgﬁ¥fg§%%]%8ﬂﬂﬂgﬁﬁ néihyl¥benz%n?iril2%e
methylpropan-2-ol;
(10)  1-{1-[bis(4~ -chlorophenyl)methyl] azetidin-3-ylidene }-1-(3-chlorophenyl)-2-
methylpropan-2-ol;
an 1 1-[bis(4-chlorophenyl)methyl]azetidin-3 ~ylidene }-1-(4-fluorophenyl)-2-
methylpropan-2-ol;
(12)  1-{1-[bis (4-chlorophenyl)methyl]azetidin-3 -ylidene }-2-methyl-1-pyridin-3 -ylpropan-2-
ol;
(13 1 1-[bis(4-chlorophenyl)methyl] azetidin-3-ylidene }-2-methyl-1-thien-3 -ylpropan-2-ol;
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(81)

3-((R)-(4-chl orophenyl ){3-[ (1R)-1-(3, 5-di fluorophenyl)
woO2edmydesony- 2 net hyl propyl ] azetidin-1-yl } PCT/US2004/018348

met hyl ) benzonitrile; (82)

3-((S)-(4-chl orophenyl ){3-[(1R)-1-(3,5-difluorophenyl)

- 2- hydroxy-2- nethyl propyl] azetidin-1-yl }

i net hyl ) benzonitrile; 25 (83)

3-{{3-[1-(3, 5-difluorophenyl)-2-fluoro-2-nethyl propyl ]

( ﬁget hqh! TBllsC4léhl}oE<§)her{y§)hiefh|ylE%ﬁdﬁﬁ%ﬁyﬁé@l}leﬂwtﬁm’dﬁhph -2-ylpropan-2-ol;
il

t azok-
B M T T T

n-1- Mll zmcga;fluoronethyl)phenyl] nethyl

b e
i en{zlg—ql[[%’i@) ?‘k) {p% ‘33’1)6“ € ‘}YJ%ZF%S en %eneg % mutg};lol s -met hyl p
rofuylf(?“mwhmff eI ————
<[ 1- 6@%&?&5%|u0#% ﬁg%h%ﬁﬁg 1Jbrga2 nethylgropyl] 1-(
di phemyhyﬂmom]bsvr&z@trﬂ% ne; (87)

%8)[ ( ]sFih - [g§ﬁ45:hﬂir$ﬂhb|@l}ﬂﬁh@[]yie)1dﬁ - ylidene)-2Zhydetdys2- pr opy |
met hyl aégtldlne 88)

3- [(Fgéthﬂpfew)smar“?qn&}s ophenyl ) - 2- f | uor o- 2- met hyl pr opyl,
(]19)1 (ﬂ{]ptwswbmabmehylamhymm@m -3y Bpe}-3-(3,5-difluorophenyl)

S R ol o giigel odophenyl ) {3-[(19)-1- (3. 5- il voro

@By hy3-pr-pyd- pmmphenywnqthxl]a}zﬁ@erhwwé\ﬁk%ﬁ% -flifjugropbenyRes.2-

WO 2005/ &%ﬁﬁ%ﬁ%ﬂ:&oo“ 018348 ~ (90)
éfl)(n(e? In;{:li/ Smﬁ@yﬁ%z amﬁhyl]aZdel}gHg? F’)Q ggﬁ'z %@{Jp %:hg/[)oz

( 91) eth lpropanemtnle

ol Sl g hemt ol Raklidml b 3 Al dittesagafye) -

"Ethyhﬁ@@mﬁ@mnzmlle 5 (92)
g’._3$ {i?k ‘64}’ ?Te?rﬁé/l%ﬂgl (5)6 ?F&Je&(ﬁ)l '3(];‘}"11631‘165 1CtB fSLdﬂMdB@heﬁWj )

azetidin-1-vyl met hyl ) b
enzonnﬁﬁwheumﬁgﬁﬂ 3-((S)-(4- cyanophenyl){

( 1R Frl aPheaN azatidid-Bohdend)-1-(3,5-difluorophenyl)-2-
F; ‘]3[? ﬂégﬁ%}g}l‘@k flb}ﬁé”t Hazrret hy?) b enzonitrile;
( 94) methy propan-2-ol;

323 P11 Q-B00RORAYH)eh b ELBN-11 3:(5 ST iormphophchipe i proper 2

| uor o-

nethberopyI]azetldln 1-yl }nethyl ) benzonitrile; gB
424)( 3 1b{r1qﬁmphmngobbe[n$}){>ellty(1]32®d@r yltd@%}ph@@ww‘)ﬂreﬂ
gx g kﬂﬁetldln -yl } nmethyl]benzonitrile;

«Eez) { 31-{1( H%}chlgmp@nsb@hwwﬁ@ﬁlﬂ”éﬁ?ﬁ“} 39U HRot STOTSRIRYY B

ropylhﬂgﬁﬁ#gbﬁﬁjoyl}[S (et hyl sul fonyl ) phenyl ] net hyl
benzoni tr

LORY oyl pagpreny S LSRRI S Il din 3 13,5
%/Ingr gpdihﬂloraiﬂﬁﬁ IR ety ipkdpad-2-ol; . -
BB DE A e DB SR e i
1- ('3, Sylghinéthylyirengonignly] ) - 2- f | uor o- 2-

TEHNY! PY PRYI L Rz hAh B AaotbphbnyTRidmy hiyiaincB-y1$:1-(3,5-difluorophenyD)-2-

methylpropan-2-ol;
B 2+ 1-[bis(4-chlorophenyl)methyl] azetidin-3-ylidene }-2-(3 ,5-difluorophenyl)ethanol;
32) 2-{1 -[bis(4-chlorophenyl)methyl]azetidin-3 -ylidene}-2-(3,5 -difluorophenyl)ethyl 4-

nitrophenyl carbonate;
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(99)

1-{(4-chl orophenyl)[ 3- (et hyl sul fonyl ) phenyl ] net hyl }-3
wo2005(089$9 di f | uor ophenyl ) -2- 20 PCT/US2004/018348

fl uoro-2- et hyl propyl ] azeti di ne; (100)

3-((6-chloropyridin-3-yl){3-[1-(3,5-difluorophenyl)-2-

fluoro-2-nethyl propyl]azetidin-1- vyl

} et hyl ] benzonitrile; (101)

4- ((4-chl orophenyl ){3-[1-(3,5-di fluorophenyl)-2-fluoro

Q:HNJH & iRt hzetidih-3-ylidene }-2-(3,5-difluorophenyl)ethyl
(ﬁsﬁem% b ;{Piﬁ pﬁ%‘%ﬂﬁé 35 (102)
3- [{Smpﬁmlgﬂﬁnﬁﬁ%luorophenyl) 2-fl uoro- 2- et hyl prop

]
?ﬁet '20k'mbl'smydhlowpheﬁslmw@nhmmmdhm}}za@rﬁzcbﬂmrppneeyl ethyl

5 cNQﬂW?ﬂF H2Eh! or ophenyl ) {3- [ 1- (3, 5-di f| uoro
39-f |1L{®fs01=c;§3:mlhw1pnedgy]la;e¥ld;)p{e’t ylgieﬁeg} -1-G 557q11ﬂ}10rophen{l]l)prXpa}kz-ol;

t hy| din-3-ylidene }-2~(3,5-difluorophenyl)-1-
?8[ (?‘Qe%n%‘déi’%ﬁ?h%{?ﬁ e e Y ot hyl ] -3 [ 1. (3,
5- di frhasigilesii ésepiopyloarbangat o- 2- 30

\ h? @h@m{i &@&Sﬁﬁegylﬁﬁethﬁ]h%ﬁimé-yhdene}-2 -(3,5-difluorophenyl)-1-

orophenyl) 3, 5-di fl uorophenyl )-2-fl uoro
2 rremﬁwlﬁhﬁé %P?%‘%’? 8#1}% “%t ;
(h@jet thLﬁ [bhd(@ﬂh@’ﬁﬁheﬁyl@:tﬁd&tbﬂhmttdm »ylidenelsy-(3,5-difluorophenyl)-1-

nyI) 2-fluoro-2- nethylpropyl]
azet i 7t ﬁYlgtﬁg}lli"PEPpy‘lé%??‘H%lphenw ) et hyl ] benzani tri| e:
@5) ( 1BDY)-[His(4- chlorophenyl)methyl]azet1d1n— -ylidéne }- uorophenyl)-1-

[b'l%%t %18{11 191%19&9;%%3)11{% hyl]azetl din-3-yl}-1-(3,5-dif
di met h
@0105/ Mmgi%wmﬂ&g&%i B m-?fé?gf 3,5-ih8Srotinyethy!

1 [blﬁ&ﬁq@mggﬁgﬁﬁgnyl)nethyl] 3-[1-(3, 5-difl uorophenyl

iy bi 3RS HBERBRPTRE e Ao D s bptensety
) - 1- f hue k&ﬁ&mmﬂjnethylpropyl] azetidine; 5 (110) 1-{
R iy

pr opan- 2- ol
3- ((4ﬂEmemwph€ﬁyl){3 [I (3, 5-di fl uorophenyl)-1-hydrox
240k aty116ieBdin=3-y1}-2-(3,5-difluorophenylethyl 2-
%ﬁﬁt zi%gahzéﬁgﬁrlléhﬁé {] e
3- ((4hzz P aYIIER- [ 1- (3 5-di f| uor ophenyl ) - 2,

tey! przO{nwbisd%ﬁir@meﬁylﬁmamyﬂ]azehemya glmt(w,d;ﬂuorophenyl) l-methylethyl
benzonjtrjl e; 3)

o) G ) 511 (5, 01 o ooty 12 £ 0 120
3- ( (S)dﬁ]{lﬁthc1 gﬁg%nyl ){3-[( 15) 1- (3, 5-difl uor ophenyl )
azet i 3} hdenerhg g 51 %ﬂgr% enyl')acgtbmtnle
](56)( 11{5)[b1s(4 ch101ophenyl)methyl]azet1 in-3-y P
3(45)( S) I-th;? el &{1&9ﬁ%ﬁylbﬂ1étﬁyl{aé&ﬁ)n-2 yfidentoy-b43,5-fifluptoplenp)) -
methylpropan—2 amln
48)  1-{1-[(3- chlorophenyl)(4 chlorophenyl)methyl]azetidin-3—yl}—1-(3,5-d1ﬂuoropheny1)-2—
methylpropan-2-ol;
49) 3—((S)—(4—chloropheny1){3—[(1S)—1-(3,5—diﬂuorophenyl)—2—hydroxy—2—
methylpropyl]azetidin—l—yl}methyl)benzonitrile;
50) 1—(3,5—diﬂu0r0phenyl)—1—[1—(diphenylmethyl)azetidin-3-yl]—2—methylpropan—2—ol;
G 14 1-[bis(4-chlorophenyl)methyl} azetidin—3—yl}—1—(3,5—difluorophenyl)—2—methy1propan—
2-ol;
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met hyl propyl } azetidin-1-yl)nmethyl]benzonitrile;
(116)

wO-20(sRpeg04- chl or ophenyl ) (3-{(1S) - 2-fl uoro- I - [ 3PCirasem+518348
- (et hyl t hi o) phenyl ] - 2- nethylpropyl } azetidin- 1
-yl )met hyl ] benzonitrile; (117)

3-1(S)-(4-chl orophenyl)(3-{ (1 S- 1 - [3
-(ethylthio)-5 -fluorophenyl] -2-fluoro-2- 20
met hyl propyl }azeti di n-1-yl ) et hyl ] benzonitrile; (118)

532()[ (b aﬂ&r%&ﬂﬂﬁﬁﬂé H3eth{1l-tiden-8lyljel-G:5kdifigerbpheoy 25
|sopro y thio p enyl [-2- nethyl propyl }
azetm@ﬂw thyl]benzonltrlle (119)

(§38[ ( 5515)(1 1cmkp(mcmlwphbﬁﬂ)3ph{eﬁ;mﬁ)et®4]hmdmo% 113 {193 Stdidpagephenyl)-2-

- ﬁ%% §% gnyl] 2- nmethyl propyl } azetidin- 1
-yl) &? hitrile; 25 (12 éﬂ
e F@)Rxn{nﬁsmmmr)mpr{eommet Pratigingt1l i ordifpagerhenyd-2-

(1FL|E%?ﬁ%$ gbyl)phenyl] - nethylpropyl } azetidin-

b tril
@35) ( S%r((‘& mgwphﬂilgéffghw%(cgﬂl{oeq@yn@ Fhyfpy-2rmpthyipropyiagetidio-1-
(1"" Pknﬂonﬂﬂﬂ):phenyl ]-2- nethylpropyl } azetidin-
neth

@6{( (({Qr( benzg}aﬁ% 1(?%—;_1{(_(S,%-zdgfluorophenyl)—2—hydroxy-2—
(1S) -BethylpiopPidaci - Myumemysbe(nmmnez 4-triazol - 1-yl ) phe

B il ‘iﬁe ?%?%ﬂ?ﬁésil 33 g ugrop eyl by R 5 [
i S) 1métBylampyijaditirip- ljyil}l@ﬂf}’l)b@ﬂ@tpﬁ’é‘hyl )-2-fluoro-2-nmeth
{5 ﬁ?r g?%dg%%ﬁﬁh&@g&n%%{ﬂ 19-1-(3,5- difluorophenyl)-2-hydroxy-2-

t  (124) 3-((19)-1-
1- [(syrw@mlpmvé% ’éﬁ @@m rh&?xw)net%myuéget.)d. n{

5)" }13% gﬂaﬂ&o&enﬁmtwimnqwLd)ﬂ@rep&lbmmbmma trile:

1 4@ ](BFQ? HéZﬁ ﬁh 1@/1 eél}?fo)bﬁnzon rile; th i di 3.
[ (f tllRISB—(D-(E-é{S (mghzﬂ(lmg’;yﬂ)wﬁgg%y]g@m %ﬁﬁp&%ﬂp}hgzendy n-3-y1)-1-
170 %%oropl%%%ﬁ% IE %T%lﬁfé&ﬁoﬁél()l%% (126)

3-((1
161D RI LRSI dhi R Dshem ey ay o remissiny BRRERYP Pl i 901
? ¥;§(%Sf Bcﬁhﬁlnﬂﬁ&ﬁﬂﬁﬁﬁﬁﬁwib15 f1uor obenzonitrile;
163)( S)i= {(14 ?hl@pe}ﬁnﬂwrfbue@%%%ﬁtﬁélﬂﬁ%ﬁ AP Ab Gy ifigoraphenyD-2-
3-yl } n?e 8528221, et hyl propyl ) - 5-f | uor obenzoni tri | e;
bt AL SR S e
3- y|}22ﬂf|uoro 2- met hyl propyl ) - 5- fluorobenzonltr||e
chlorophe: chlorophenyl)me azetidin-3-y1}-1-(3,5-

1(% (d‘ﬂéheh1 (‘?n:,?t(ﬁ P&O 0}) etnlycz(4 " ryII)h yl) |t}ll.lyé]l‘ ot21 ms¥ t}1yl p
ropyl }daﬁuofrmbeméb%rﬁ%lﬁ prappp-g;ok (130) 3 1
(I'@l) 1(1&5‘) 1( 9'1 REe e Lokt BreitlotbphedylyhdthZlobdtidor ~ByR-In@.5-

p

roB quoro enzo rile; 10 (131)

{ (1R qufPPe’(lﬁd} %ﬁ@ ?rrc)ﬁazetl di n-3-yl]-2-fl uoro-2
@B} hydiorpPpYl-}SR)- (2f-dhhmasghb&rh)z(fbﬂuctrppheeyl)r(lelm]}izegld(ni& 1 1(3 5-

12 § u% onoanenyh L(dysraaanngny! ) met hyl] azetidin-3-y1)

67)  (IRS)-1-{1-[(SR)-(2- chlorophenyl)(4- ~fluorophenyl)methyljazetidin-3 -y1}-1-(3,5-
difluorophenyl)-2-methylpropan-2-ol;

(68) 3-((R)—(4—ch10ro—3-iodophenyl){3—[(1S)—1—(3,5-difluorophenyl)—2—hydroxy-2-
methylpropyl]azetidin-1-yl }methyl)benzonitrile;

(69) 3—((S)-(4-ch10r0-3—iodophenyl){3-[(1S)-1-(3,5—diﬂuorophenyl)—2—hydroxy-2—
methylpropyl]azetidin-1-yl }methyl)benzonitrile;
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met hyl propyl )-5 -fluorobenzonitrile; (133) 3-((1S)-1-{

1-1(S) - (3-bronophenyl ) (4- cyanophenyl ) net hyl ] azeti di n-3
woybis/aedob uor o- 2- 15 PCT/US2004/018348

met hyl propyl ) - 5-fl uorobenzonitrile; (134) 3-((1R)-1-{

1-[ (R - (3- bronmophenyl ) (4- cyanophenyl ) net hyl ] azeti di n-3

/-\

N’

H

[

l—\l\)’:ﬁ =

~ -~
< TFE8TRET
—le—w

91/742 3(@){(4 2 RiodpnaEh Y.

| }-2-fluoro-2- nethyl propyl)-5 -fluorobenzonitrile;

5) 3 ((1S)-1-{

R) (3 br onophenyl ) (4- cyanophenyl ) net hyl ] azeti di n-3
1| OBieEZhl &b RNy tidih-3-yl }- LG, Dl Elemphdny)2e

%%lp’iﬁ)i’éﬂ'gﬁhenyl ) (4- cyanophenyl ) met hyl ] azeti di n- 3
thﬁé(w@hloro@henybmb&lvlﬂ)@dpya j-dBluptophangh&rmeshylpiop{leen-1-

3ylgyano‘{ehenyl)(4 cyanophenyl ) et Eéda Beryipgihy D”@i%%’}

| 36t @,Szdlﬂeomyhepy%;me}h m- éty@ hepylpngthy

1?-} 41nlo ophenyl){3 [1 (3,5-difluorophenyl)-2-methylprop-1-en-1-yl]azetidin-1-
? anop eny ) (4- cyanophenyl ) net hyl ] azet'i di n- 3
-¥ mptb Rynzonitpls’;

3F/{ h%gﬂ%hl)orc@héﬂy%ﬁfe;ﬂé’ﬁﬁzmm-m(i Bel:f}u)(o@??]nyl&]-% ﬂllf@); 1-{ 3
cya cyanopnen e azetl dl n-
g%‘ﬂ%%éﬂ?ppﬁﬁ%/ , p5 fl>/uor obe%zonl trile;
) 336S}-(4:ENerbpHenyl){3- [(1S) 1 (3 5 dlﬂuorophenyl) -2-fluoro-2-
S | | t hyl tidin-3
Sl NgRNE %f‘f)fe“‘f’“?@%%??u%?‘; enz : oni Ly e
12}1§S)34 gl(lg_lg})helly]p{ [(15)-1 ( 5-d1ﬂuor0phen ydroxy—
R}ne(t?yrﬁyﬁl]%h&ﬁyﬂ })ltlﬂetﬁﬂﬁbﬁmhﬁﬁly,l ) net hyl ] azeti di n- 3
(%) 1p(¥§|5) dlﬁuorop eny PS ﬂ%&g}(}il le;

I—“<
w

\4,_,

‘<
_'_‘EB =

1-]1- @cwgt;ﬁdspyﬂ]amlhw1)ﬂhﬁ¢thyl}bnnzbnyﬂﬂ]s; 2-fluoro-2-nethylp

r

{!

T e

r(mow B- (Bg)f(ﬂﬂkﬂpuphmmé -ICaPE1-3, Szdlﬂuqrmhalzsd} Ehydisxy144)

3-

4-triaz

480t i dreRn¢ }Cﬁ@#’?ﬂ){)]{

[ (45 4&};@@{ EBﬁh)n(ﬁ maetulwaﬁamhnfes f I uoro-5-(4H1, 2,
L&A@ohﬁ% %(lﬂéomg%ﬁl WY99857000809

PCT/ U%zéﬂ% ﬂ&dm(— ﬂ-gﬂ Shethyl)benzonitrile;

Mlpr e el

azet i dndﬁhﬂprysbglmétidyi -1-p8mzthpltenzdngrilef 146)
(qé @2@ Yt oS?cfp%Flgr‘?)fﬁ‘?! ()ka’l gs S4iflogroghenyD 2:hydroxy-2- o1y ph

e

nyl ] m@hyip;pm(l] apetisiny -yl methyl)benzomtnle

8@ (i P {-31[15( )1 d?)yclpha@ﬂzm&é bln@ih ﬁ)réﬂy‘ﬂ]ﬁetldln 1-y1}[4-

1-
3-

(S)-(4-chlor ophen 3, 5-di fI uor ophenyl)
2 rret(ltféﬂwrcﬂneﬂﬁ’é)ﬁ’h‘iﬂy %iﬁ%’ é‘}"&f‘iledl n-1-yl
j"yl 3- eund1ky-143%s5- dﬁlﬁéﬁbhe@ﬂﬁi)l-fﬁo{o@-methylpropyl]azet1d1n 1-y1}[4-

e
Dy ) et 0

digeet 3k o Hardt b(3,5-difl9rophenyl)-2- ﬂuoro-2—methy1propy1]azet1d1n 1-y1}{4-

3-

nmet
8

L(S)s @&ﬁ%&aﬂ@é@hlmh%}{% diifi%; 5- di | uor ophenyl ) - 2-

Y 3-[1-(3,5-difluorophenyl)-2- ﬂuoro 2—methylpropyl] -1-(diphenylmethyl)azetidine;

(87)  3-[(1R)-1-(3,5-difluorophenyl)-2-fluoro- -2-methylpropyl]-1-(diphenylmethyl)azetidine;
(88) 3—[(1S)-1—(3,5—diﬂuorophenyl)—2-ﬂuoro-2—methy1propyl]-1-(diphenylmethyl)azetidine;
(89)  3-((R)-(4-chloro-3-iodophenyl){3-[(15)-1-(3 ,5-difluorophenyl)-2-fluoro-2-
methylpropyl]azetidin-1-yl }methyl)benzonitrile;
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10 chl orophenyl ) net hyl ] benzonitrile; and (150)
tert-butyl [(2S)-2-{

wo-2psBped04- chl or ophenyl ) ( 3- cyanophenyl ) net hyl | azeiseionn18348

3-yl}-2-(3,5-

di fl uorophenyl)-1, 1-di net hyl et hoxy] acetate; and

phar maceutically acceptable- salts thereof. 15 19. A
net hod of treating a disease nedi ated by the

Cannabi noi d-1 receptor conprising admnistration to a

@8} | eftdichardprRslyDf3-8UsS-difadipheil)-BfluaoRhsdtaeupllzdtidip-1-
effective alﬁgunt . o%_ a conmpound according to Caim1l.
20. THEHBYPRSBZOIEES ding to O aim 19 wherein the

@il 5 e as g syreriyan ey 3-H@SPO(Chdifiatropisnih)-2-fuerehmethylpropyljazetidin-

sel ected fro hosi s, nmenory deficit, cognitive
di sor §ﬂ§fe{hl¥1ﬁié?ngﬁ§rxntgl,%’ neurgath , heuro-inflammtory

o5 or BER3-(4-canetheriD{346 Sl 615 -difkpwehinsD) 2B -1 auns,

anxi eh%th?%ﬁ%&ﬂ&%édin-l%i}rnf‘eﬁﬁ_/l)b&&bﬁiﬁn&,y, Par ki nson' s

di sease, “schi zophreni a, s zg%gﬂﬁls aEusg_q sorders,

@8hst ?ﬁ@ﬂ”aﬁ’,an‘éﬂli*?w{%'[a#ﬁr' TR HS S Fuct i on,
cirr hﬁﬁi@lp%pézl]ﬂ&hﬂihnqﬂ}_,meﬂ@ll)lbémpniﬁhesi ty, and ot ger

eatin rders a . 0

i avce ogPom B e e BT R Hrb 50

wher eimethlylpeopyllsetidie-Imgkincydetppniities  Cannabi noi d- 1

?)?g ePY Qfbr rg@@w?ﬁi {'631{([ g—(ﬁj,fi—ﬁﬁﬁl%[)hé@ﬁ—@cﬂl@tr@ﬁrﬂéﬂ&fpmpyl] azetidin-1-

essive K 22. The méthod according to
d ai myReihbbaizepittilis eati ng di sorder associated with

&%) exeagp) vy {9ad3 jsufi@lseophenypel-fedred-ratgnpropeidiin-1-y1} [3-
buli m a ner vg)sg; ang] cgin%%l Si vigt. eating disorders. 23.
The méRFBHsUoRE RN gYEPE ARSI wher ei n the eati ng

@ or deS)ASS0KS)-at(@d-difivorophenybdsBiore 2 sty irepydzetidia-1-y1} [3-

obesi :ﬁ%l‘a‘h%lﬁ lﬁ%’ﬁ%\{%ﬁﬁ%ﬁ{gg}g’g’%g“‘ﬁg / US2004/ 018348 24.

A et 1n a person at risk for
9 si ychtoorpi({dsihingorhamili 3-$1-(31-liflnorophessh)d-Therssn of
about Q@iktoflaaRbopimd@hoyaaner kg of a compound
accordingto” Gaim1l "5 25 "A co oshtl}gr[ ORI Bfeny)-2-
2%onpoliahiawebral Ry ey e hegipme vt} 318 5MiduStopeny)
phar mgggr -6k prapsReptiatd;e carrier. 26. The use of a
conpound according,t ' for th fac
D camne s P e HE e A Rt N PR 2Ehh o By Recticint
medi aty@pndiyylbaeofiaileabi noi d-1 10 receptor in a human

patient jn .ne SYGR <t £ 2 ] llazetidin-1-
DR e B RERadh S S AARHRR Y Zfinord Dendt foropy lazetidin

the Gahnahildingthylpyediept or is sel ected from

&ﬁy"?‘h_03S-t{§1[1-'(‘?,ﬁﬁffbﬁo&ﬁﬁénﬂl)12+flu%ﬁ_ﬂﬁhfeih‘§@rdﬁyﬂﬁed@haryl}(4—
grai ne, ~ neuropathy, nﬁ%hjr'o-l nfl ammat ory di sorders,
cer ebrizorephersiymsthy JBOEBRS  head trauma, anxiety

dileD" dLEiforo DX (SLHESPhendiPi3H @A Y-difRardpharydrz-Buao-gease,
const | PEET BT G LoD FROSE il Dsendo- obst r uct i or
C(i104)h 0B (8-bodmd-Prehidniyl)@rchlogethmyi)megHydls3-tiy(3 ,Sghﬂ{uc@qglp@?yl)-i-ﬂuoro—z-
eat i ngmgthﬁS{og?lﬁa%et?d?&?Ci at ed ,
(105) 5—((4—chlorophenyl){3—[1—(3,5-difluorophenyl)-2—fluoro—2—methylpropyl]azetidin-l-
yl}methyl)thiophene-3-carbonitrile;
(106)  3-[{3-[1-(3,5-difluorophenyl) -2-fluoro-2-methylpropyl]azetidin-1-yl}(4-
methylphenyl)methyl]benzonitrile;
(107)  1-{1-[bis(4-chlorophenyl)methyl] azetidin-3-y1}-1-(3,5-difluorophenyl)-2,2-
dimethylpropan-1-ol;
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110y 1+ 1-[(3-chlorophenyl)(4-chlorophenyl)methyl] azetidin-3-y1}-1-(3,5-difluorophenyl)-2-
methylpropan-2-ol;

11 3-((4-chloropheny1){3—[1-(3,S—diﬂuorophenyl)-l-hydroxy-2,2—dimethy1propyl]azetidin-l-

yl}methyl)benzonitrile;

(112)  3-((4-chlorophenyl){3-{ 1-(3,5-diﬂuorophenyl)-2,2—dimethy1propylidene] azetidin-1-
yl}methyl) benzonitrile;

(113)  3-((4-chlorophenyl){3-[1-(3 ,5-diﬂuorophenyl)—2,2—dimethy1pfopy1] azetidin-1-
yl }methyl)benzonitrile;

(114)  3-((S)-(4-chlorophenyl){3-[(15)-1-(3 ,5-difluorophenyl)-2-methylpropyl]azetidin-1-
yl}methyl)benzonitrile;

(115)  3-[(S)-(4-chlorophenyl)(3-{ (18)-2-fluoro-1-[3-fluoro-3-(methylthio)phenyl}-2-
methylpropyl }azetidin-1-yl)methyl]benzonitrile;

(116)  3-[(R)-(4-chlorophenyl)(3-{( 1S)-2—ﬂuoro—1—[3—ﬂuoro—S—(methylthio)phenyl] -2-
methylpropyl }azetidin-1-yl)methyl]benzonitrile;

(117)  3-[(S)~(4-chlorophenyl)(3-{(15)-1-[3 -(ethylthio)-5-fluorophenyl]-2-fluoro-2-
methylpropyl }azetidin-1-yl)methyl]benzonitrile;

(118)  3-[(S)-(4-chlorophenyl)(3-{( 15)-2-fluoro-1-[{3-fluoro-5-(isopropylthio)phenyl] -2-
methylpropyl }azetidin-1-yl)methyl]benzonitrile;

(119)  3-[(S)-(4-chlorophenyl)(3-{ (1S)-2-fluoro—1-[3-ﬂuoro—5—(methylthio)phenyl] -2-
methylpropyl} azetidin-1-yl)methyl]benzonitrile;

(120)  3-[(R)-(4-chlorophenyl)(3-{( 1R)-2-fluoro-1-[3-fluoro-3-(1H: -imidazol-1-yl)phenyl]-2-
methylpropyl }azetidin-1-yl)methyl]benzonitrile;

(121)  3-[(S)~(4-chlorophenyl)(3-{ (15)-2-fluoro-1-{3-fluoro-5-( 1H-imidazol-1-yl)phenyl]-2-
methylpropyl }azetidin-1-yl)methyl]benzonitrile;

(122)  3-[(S)-(4-chlorophenyl)(3-{ (15)-2-fluoro-1-[3-fluoro-5-(1H-1 ,2,4-triazol-1-yl)phenyl]-2-
methylpropyl }azetidin-1-yl)methyl]benzonitrile;

(123)  3-[(S)-{3-[(1S)-1-(3-azetidin-1-y1-5 -fluorophenyl)-2-fluoro-2-methylpropyl] azetidin-1-
y1}(4-chlorophenyl)methyl]benzonitrile;

(124)  3-((18)-1-{1-[(S)-(4-chlorophenyl)(3 -cyanophenyl)methyl]azetidin-3 -y1}-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

(125)  3-(1-{ 1-[(4-chlorophenyl)(3-cyanophenyl)methyl] azetidin-3-yl1}-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;
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3-((1R)-1-{ 1-[(R)-(4~chloropheny)(3 -cyanophenyl)methyl]azetidin-3-y1} -2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

3-((1R)-1-{1-[(S)-(4~chloropheny)(3 -cyanophenyl)methyl]azetidin-3 -yl}-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

3-((1S)-1-{ 1-[(R)~(4-chlorophenyD)(3 -cyanophenyl)methyl]azetidin-3-yl }-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

3-{1-[1-(diphenylmethyl)azetidin-3-y1] 2-fluoro-2-methylpropyl }-5-fluorobenzonitrile;
3-{ (18)-1-[1-(diphenylmethyl)azetidin-3 -yl]-2-fluoro-2-methylpropyl}-5-
fluorobenzonitrile;

3-{(1R)-1-[1-(diphenylmethyl)azetidin-3-yl] -2-fluoro-2-methylpropyl }-5-
fluorobenzonitrile;

3-(1-{ 1-[(3-bromophenyl)(4-cyanophenylymethyl] azetidin-3-yl1}-2-fluoro-2-
methylpropyl)-5-flucrobenzonitrile;

3-((19)-1-{1-[(S)-(3 -bromophenyl)(4-cyanophenyl)methyl} azetidin-3-yl}-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

3-((1R)-1-{1-[(R)-(3 —bromophenyl)(4—cyan0pheny1)methyl] azetidin-3-yl}-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

3-((15)-1-{ 1-[(R)~(3-bromophenyl) (4-cyanophenyl)methyl]azetidin-3-yl }-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

3-((1R)-1-{ 1-[(S)~(3-bromophenyl) (4-cyanophenyl)methyl]azetidin-3 -y1}-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

3-(1-{1-[(3 -cyanophenyl)(4-cyanophenyl)methyl} azetidin-3-yl1}-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

3-((185)-1-{ 1—[(S)—(3-cyanophenyl)(4-cyanophenyl)methyl] azetidin-3-yl}-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

3-((1RS)-1-{ 1—[(R)-(3-cyanophenyl)(4—cyanophenyl)methyl] azetidin-3-yl}-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

3-((1R)-1-{ 1—[(S)—(3-cyanophenyl)(4—cyanophenyl)methyl] azetidin-3-yl}-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

3-((15)-1-{ 1—[(R)—(3—cyanophenyl)(4—cyan0pheny1)methy1] azetidin-3-yl}-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;

(3-{1-[1-(diphenylmethyl)azetidin-3-yl] -2-fluoro-2-methylpropyl }-5-fluorophenyl)amine
4-(3-{ 1-[1-(diphenylmethyl)azetidin-3-yl] 2-fluoro-2-methylpropyl }-5-fluorophenyl)-4H-
1,2,4-triazole;

3-[(4-chlorophenyl)(3-{2-fluoro-1-[3 fluoro-5-(4H-1,2,4-triazol-4-yl)phenyl]-2-
methylpropyl} azetidin-1-yl)methyl]benzonitrile;
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(145) 3—[(R)-(4—ch10rophenyl)(3-{(1R)-2—ﬂuoro—1-[3-ﬂuoro-5—(4H—l,2,4-triazol—4—y1)phenyl]-2—
methylpropyl}azetidin-1-yl)methyl]benzonitrile;

(146) 3—[(SR)—(4—chloropheny1)(3—{(1RS)—2-ﬂuor0—1-[3-ﬂuoro-5—(4H—1,2,4-triazol—4—y1)phenyl]
2-methylpropyl}azetidin-1-ylmethyl]benzonitrile;

147) 3-((S)—(4—Chlorophenyl){3—[(1.5')—1-(3,5—diﬂuorophenyl)—2—methoxy-2-
methylpropyl]azetidin-1—y1}methyl)benzonitrile;

(148) (2S)-2—{1—[(S)~(4—chloropheny1)(3-cyanophenyl)methyl]azetidin—3-y1}—2—(3,5-
difluorophenyl)-1,1-dimethylethyl dimethylcarbamate;

(149) 3—[(S)-{3-[(1S)-2—(a11yloxy)—1-(3,5—diﬂuorophenyl)—Z-methylpropyl]azetidin-l—yl}(4-
chlorophenyl)methyl]benzonitrile; and

(150) tert-butyl [(25)-2-{ 1-[(S)—(4—chlorophenyl)(3—cyanophenyl)methyl]azetidin—3-y1}-2-(3,5-
difluorophenyl)-1,1-dimethylethoxylacetate;

and pharmaceutically acceptable salts thereof.

19. A method of treating a disease mediated by the Cannabinoid-1 receptor
comprising administration to a patient in need of such treatment of a therapeutically effective amount of

a compound according to Claim 1.

20. The method according to Claim 19 wherein the disease mediated by the
Cannabinoid-1 receptor is selected from: psychosis, memory deficit, cognitive disorders, migraine,
neuropathy, neuro-inflammatory disorders, cerebral vascular accidents, head trauma, anxiety disorders,
stress, epilepsy, Parkinson’s disease, schizophrenia, substance abuse disorders, constipation, chronic
intestinal pseudo-obstruction, cirrhosis of the liver, asthma, obesity, and other eating disorders associated

with excessive food intake.

21. The method according to Claim 20 wherein the disease mediated by the

Cannabinoid-1 receptor is an eating disorder associated with excessive food intake.

22. The method according to Claim 21 wherein the eating disorder associated with

excessive food intake is selected from obesity, bulimia nervosa, and compulsive eating disorders.

23. The method according to Claim 22 wherein the eating disorder associated with

excessive food intake is obesity.
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24. A method of preventing obesity in a person at risk for obesity comprising
administration to said person of about 0.001 mg to about 100 mg per kg of a compound according to
Claim 1.

25. A composition comprising a compound according to Claim 1 and a

pharmaceutically acceptable carrier.

26. The use of a compound according to Claim 1 for the
fmanufacture of a medicament useful for the treatment of a disease mediated by the Cannabinoid-1

receptor in a human patient in need of such treatment.

27. The use according to Claim 26, wherein the disease mediated by the
Cannabinoid-1 receptor is selected from: psychosis, memory deficit, cognitive disorders, migraine,
neuropathy, neuro-inflammatory disorders, cerebral vascular accidents, head trauma, anxiety disorders,
stress, epilepsy, Parkinson’s disease, schizophrenia, substance abuse disorders, constipation, chronic
intestinal pseudo-obstruction, cirrhosis of the liver, asthma, obesity, and other eating disorders associated

with excessive food intake.

28. The use according to Claim 27, wherein the disease mediated by the

Cannabinoid-1 receptor is an eating disorder associated with excessive food intake.

29. The use according to Claim 28, wherein the eating disorder associated with

excessive food intake is selected from obesity, bulimia nervosa, and compulsive eating disorders.

30. The use according to Claim 29 wherein the eating disorder associated with

excessive food intake is obesity.

31. The use of a compound according to Claim 1 for the

manufacture of a medicament for the prevention of obesity in a person at risk therefor.
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