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TI TLE OF THE | NVENTI ON HETEROCYCLE- SUBSTI TUTED 3- ALKYL
AZET! DI NE DERI VATI VES BACKGROUND OF THE | NVENTI ON
wohew7josapa (Cannabis sativa L.) and its deri vaPCme@s2006/045328
have been used for centuries for nedicinal and
recreational purposes. A major active ingredient in
mar i j uana and hashi sh has been determ ned to be
D9-t et rahydr ocannabi nol (D9-THC). Detail ed research
has reveal ed that the biological action of D -THC and
f the cannabinoid fam |y occurs through
ITILE?&%E%?E&%E@?%N@OUDled receptors termed CBl and CB2.
HETERPEY CBE-SUERIITUTEDS -AEK R AT TIDONR PERIVAREVE®nt ral and
peri pheral nervous systens and to a | esser extent in

' ral ans. The CB2 receptor is found
BACK%%¥§%@$P§%ﬁhgﬁsﬁ%ﬁ6ﬁﬁgtissues and cells. Three
eMagemdifenhabiosad sa £.0 and Hedecizangeh haveibden weé fireesuries for medicinal
and recHGFbYE gm&)[)&g] ﬁrr@ﬁgp EQ:QOé i‘ﬁgx%ﬁfegt 19 @ﬁéﬁuﬁﬁEQﬂd ﬂ@ﬂgﬂ iflds%gen determined to be

anandanj de ar achi donqy cero
A9-tetr%w3f°gelmaawﬁwl gk tailed ﬁ‘é*FZ)mﬁ/ bascrpled it g binlagicahpgtion of A9-THC
and oth@cinembérs efths carinklzinoit dariily ddd@s throgghudiorGpedatiupled receptors termed

CB1 at@@iﬁ hﬁ{er&@l reb%'i(ﬁ% brﬂﬂzlml% ?SERG an {hE ¥enu%p!n{ %ﬁk)ﬁe?@tnie%us systems and to

anal gesl a, i -enesl s, and e o
a lessersftxreﬁlg oY o5Fl PemBEFa] RS AT QAR FeoSHiES ISR BRI g lymphoid tissues and
cells. THiar adbgmbia<clibatds fan the RueTabiRoiddedtptadepivedfiom arachidonic acid have been

1dent1ﬁ@@€aﬁgxgﬁh§cj : chldor(xoll %lﬂ' erol, and 2—ar|a$h111ong'l glycerol emer) Ea%h is an agonist

with a Vl}ww%llﬁw G-dnduding %:dg”geeg %W%Rl’&fﬂ%}mfgé‘g Iy,
antinocicepti@n, axpﬂmrsml ea&dlepsy,rdnﬁreﬁpb\e,rayxd appetienyimubitioRt hy - pheny
sl['l%i'&é{‘g Fple @%Phﬁdul&to?sacrhgﬁét% e%eas Qlﬁn\é dr§ %oaus'tapor an antagonists, N-

nica {reat nent
(1-piperidigyRyS- @r?BW‘H&%&&*&% # sﬁh@roahﬁmé%% m@y PYreple-3sqarqopamide
(SR141r7ema) aad a(melﬂdrofmahypm-@mm&rewdﬁpﬂ)@q:fdhﬁm-meaghn-pﬁ&ym 5-dihydro-1H-

pyrazolgq %b%&gxa.%eggl% -3 tfébv ?n é? | es S u l%l?r men?o eatmg dlsorﬁers and/or smoking

cessaumﬁhmté@et Thap il r@smels 3581 potes Iy Mcul?gwalﬁbt Wmodulators that
have patiidoGabii©fRl ﬂﬂ@n&ib oA, pr&%ﬁ%.@@&blé)ﬂ;f 6463 ﬂumﬂﬂﬂ"tarmaceuncals

5 Ran R 2R B 2 i o kgl pussas, e

05/0008}%s direciqshie azdtidme idsrivadivessasirerhahinpid antegenists-ne
derivatives of general formula | : and

IHIIBH@F q&gﬁhg@é ceptable salts thereof which are

S §§ an&ﬁsln particul ar, antagoni sts and/ or
i Fhearesentinpntion is coycerried “@@r@ﬁ@tmltmledyatwsw gengraklopnda I:
and are useful in the treatnenR® prevention or

suppressi on of diseases medi at ed-Rt hg Cannabi noi d- 1
venti oni s
yawel conpounds to

(CBI) receptor. In e aspect,
gopinze the Cannabi lRA d-1 (CBI)
48 _of teRdresent invention
S i g—gH ugs in the

n_.—r

concerned with the'ise of thesg
sel ectively anta
receptor. As suc
are useful as ce

R10 ([)
and pharmaceutically acceptable salts thereof which are modulators of and, in particular, antagonists
and/or inverse agonists of the Cannabinoid-1 (CB1) receptor and are useful in the treatment, prevention
or suppression of diseases mediated by the Cannabinoid-1 (CB1) receptor. In one aspect, the invention



treatnment of psychosis, nenory deficits, cognitive

di sorders, Al zheiner's disease, m grai ne, neuropathy,
woew7meilvs | ai runat ory di sorders includi ng nul t PET/@S2006/045328

sclerosis and Guillain-Barre syndrome and the

i nfl ammat ory sequel ae of viral encephalitis, cerebra

vascul ar accidents, and head trauma, anxiety

di sorders, stress, epilepsy, Parkinson's disease,

novenent di sorders, and schizophrenia The conpounds

o usef for the treatn WE%C?PB‘F]%U S%t??}r%gghcta%nn&mmdl(CBl)

is concaﬂn Cf USC 0 CSE OVCI C mg%lﬂ‘l
i'sorders, FEaPdr §é
receptappAgisedd, cqﬂlmmﬂ of theepregentinention ereisefol dsventrally@lctindi drggs in the

treatménfBRpYEhoRRSHEhd @eﬁéﬁﬂecd‘gﬁﬂpg dREAR! K180 k’@i@ééél: hffaine, neuropathy,

neo- Y B s AR sl TR syrome ane e
5 inflamwgnpi sequldeor viralsmorphaliitéscl carétaalemsdulyr acaidentsdamicheh@friuma, anxiety

dlsorde\‘§ Birbds CphiBssy DHPERLoh Y ease] BB vERTP Qﬂ&q&s ala sﬁhé&hféﬁﬁf ke compounds

ment _of consfipation and chronic
el O S e A e giionto
opiatesygedholl, nhapijuanhantl neating iichalingeimoking e Satidn. thhe cbinpg@inds are also useful
for the E@&I{EQMB% ofi bt ?ldjfsgrdércs%fsé'gclafte%r Fm&cgsrsﬁ/@tf&%qgtalgé anﬁ complications

present 1nvention 1s al so concerne

10 associo PRI FAAHEISR VERIGHT RE OB TR EopReingY are alto useful for the
treatmanbopaustitatiof artdrdrguicisestinal preatd-biirubinn. M dbapdunteardklso useful for
the trea@m%%lf Q@:@[‘SQ& OHﬁg leir ITH I:Jn% rg lc;'lgé Sseﬁﬂ Ili}cgi'I tflé 8&%?n-‘[gf asthma.

present 1 nvention_Is also _concerne
tﬂ@fstge%ﬂavftnrl%ss 3R coursrred ViRt ohibee cem%n@é tlf use of
compotirgis il the plesedtdnvehti@r for mamendting ofly aiclli@lhent useful in treating these conditions.
15 The pr&prﬁ H@eﬁﬁ&ﬁ s%ﬁ}) %}mc-ghﬁ Wfﬁ%gﬁr%gt 6fsthc%l=: §<9nd?t9c91§ %H?%nea\’@o;n%inaﬁon of

p arnmaceuti ca OrnU at ons conpri si ng
compoids 96 fararelad end ptherqurrgatly sygilate ehﬂmacagn%éq | as
Priecassasn fsalsorbipated W@tﬂﬂh&rﬁ&&ﬁ&ﬂﬁﬁmﬂﬁn&ﬁ lc&npnsmg one of the

compoﬁﬂ?i\é QQLA & glv% B‘E{tﬁie’ﬂﬁ?s ?BP nces S. fc%%r%ggn hlx\e/ com 8nl%nds oﬁthls invention.

npoun presen ven epres
structural formula |I: In one enbodi nent of this

20 DETAHJEDEDESG;M];PTZON?}BHIEQNVﬁNﬁI@lm (1) hydrOEy, (22) |NH2
1 t hox ot e C S
g’f\)et%?lgo%rrdg gg Exekges):nt 1nveﬂp ?ny ari: repae:/%ente ﬁé\ﬁai ¥ ?1?[

present invention, R 2 a 8a.re each |ndependently
selected from (1) hydrogen thyl, (3) fluoro,

RQ

R1 0 (I)
In one embodiment of this invention, X is selected from:
1) hydroxy,
25 2) NH2,

3) methyl, and
@ methoxy.
In yet another subclass of this class, X is methyl.
In one embodiment of the present invention, R2 and R3 are each independently selected from:
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(4) hydroxyl, and (5) trifluoronethyl, provided that
R2 and R3 are not both hydrogen when X is hydroxy,

wo bbi2/06103 met hoxy. Li a subcl ass of this cl asspCRRS2086/045328

selected from (1) hydrogen, (2) nmethyl, and (3)
hydroxyl, and Ris selected from (1) nmethyl, and (2)
hydroxyl. In another subclass, R 2 is selected from
(1) hydrogen, (2) fluoro, (3) methyl, and (4)
hydroxyl, and R3 is selected fromnethyl, and
erow %rkzanot her subcl ass of the present
ent'on, and R are each fluoro. Li still another
d&hcl a8ehy¥f the present invention, R2 is fluoro and R
i(s) netﬂmdro In one class, Ris selected from (1) R15 ,
9 hyhd 43) halogen (4) methyl, (5) -CF 3, (6)
ano Q%‘} SO2 CH3 . Li one subclass, Ris
s(é} ecttéﬂu*PIPmmhyl

provided that RZ and R3 are not both hydrogen when X is hydroxy, -NH2, or methoxy.

In a subclass of this class, R2 is selected from:
1 hydrogen,

) methyl, and

3) hydroxyl, and

R3 is selected from:

43 methyl, and

) hydroxyl.

In another subclass, R2 is selected from:
¢} hydrogen,

) fluoro,

3) methyl, and

4 hydroxyl, and

R3 is selected from methyl, and hydroxyl.

In another subclass of the present invention, R2 and R3 are each fluoro.
In still another subclass of the present invention, R2 is fluoro and R3 is methyl.
In one class, R8 is selected from:

(1) RIS,

2) hydrogen,

3) halogen,

4 methyl,

5 CF3,

)] cyano, and

@) SO2CH3.

In one subclass, R8 is selected from:

(1) RIS,

2 hydrogen,

(3) halogen,

C)) chloro,
&) fluoro, and
©) cyano.

In another subclass, R8 is selected from:
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(1) R15, (2) hydrogen, (3) hal ogen, (4) chloro, (5)
fluoro, and (6) cyano. Li another subclass, Ris

wgebeotrd3 from (1) R15, (2) hydrogen, (3) chl orOT/USZDD6/045328

fluoro, and (5) cyano. |Ih another subclass, R3 is
selected from (D R15 (2) fluoro, and (3) cyano. In
anot her subclass, R8 is R 5. In another subclass, R8
is selected from In another subclass, R8 is selected
from (1) fluoro, and (2) cyano. In yet another class,
R& IS se ected from (D R15, (2) hydrogen, (3) fluoro
( 3 chBor’ and (5) cyano. In one subclass, R9 is
s(ebectbyﬂrégeﬁm

3) chloro,

4 fluoro, and

)] cyano.

In another subclass, R8 is selected from:
(1) RIS,

2) fluoro, and

3) cyano.

In another subclass, R8 is R15,

In another subclass, R8 is selected from:
N
Y A PSR s\( e
N-O N—N N=N

In another subclass, R8 is selected from:
48 fluoro, and

) cyano.

In yet another class, R9 is selected from:
(1 R,

(2)  hydrogen,

3 fluoro

@) chloro, and

&) cyano.

In one subclass, R? is selected from:
() RIS,

2 hydrogen, and

€)) cyano.

In another subclass, R? is R15,
In still another subclass, R is selected from:

0 O O™

N—NH N—N
In still another subclass, R? is:
Q.
\’§ ‘\« \740
N—NH

In another subclass, R? is selected from:

¢)) hydrogen, and

(2) cyano.

In another class of this embodiment, R190 is selected from:



(D R15, (2) hydrogen, and (3) cyano. In another
subclass, Ris R . In still another subclass, Ris

wgedeotrd3from In still another subclass, R iBCT/UR2006/045328
anot her subclass, R9 is selected from (1) hydrogen,
and (2) cyano. In another class of this enbodinent, R
is selected from (1) R 5, (2) hydrogen, (3) fluoro,
(4) chloro, (5) -CF 3, (6) cyano, and (7) methyl. In
anot her class of this enbodinment, Ris selected from
(ﬁ §2) hydrogen, (3) halogen, and (4) cyano. In

Bt heF cI ass of this enbodinent, RIOis selected

f@dm IidrognS, (2) hydrogen, (3) chloro, and (4)
C§NO. fihdlod subclass, R Ois R5.

4 chloro,

5y -Crs,

6) cyano, and

(N methyl.

In another class of this embodiment, R10 is selected from:
() RIS,

) hydrogen,
3) halogen, and
@ cyano.
In another class of this embodiment, R10 is selected from:
() RIS,
3] hydrogen,
3 chloro, and
)] cyano.
In a subclass, R10 is R15.
In another subclass, R10 is:

~Cr°

N—NH

In another subclass, R10 is selected from:
)] hydrogen,
@ chloro, and
3) cyano.
In yet another subclass, R10 is chloro.
In one embodiment of the present invention, each R13 is a 5-membered unsaturated heterocyclic

ring selected from:



I n anot her subclass, RIOis: In another subclass, RO

is selected from (1) hydrogen, (2) chloro, and (3)
weyanme21bn yet anot her subcl ass, R O is chl or opCT/USDINE045328

enbodi nent of the present invention, each R is a

5-menber ed unsaturated heterocyclic ring sel ected

fromLvherein: R and Ri are each independently

selected from -H -OH -SH, -NH2,C _3 al kyl, -CF3;

and each Ris selected from -H and C 1.3 alkyl. The

substructures aboyg can be considered to represent all

pos bI e 'aut omerﬁ strud®ures of tme indiviRdual ring
3 BN Ign ﬁer‘?’% Qf .th esent
oL vent| o) each RI i dent | lectied)

from wher e| n R anetRl are each i ndeﬁer?dent 'y
from -H -OH, - NH2, methyl and -CF3; and each R
Ry s sel ect from -\H, and hyI ; n qne subcl ass of

: ?gt ed éx%m %hntregm E{? |so;L;ect <Pom|}“yo7’(§-l

rrand - NH2, arik eaclR R |s sel ect fr'Sm -H  aR thyI
In one subcl ass of the present i nvention, each Ris

deee enhl y eI ected fr eI ect m:hydr ogen
Wgﬁs T\gas'(ne wthRer—sd assgkoggﬂe present
s sel from '1'n rne ment of the
pr esent 3 nventi onR each R i &i ndependent I y sel ected
wfromgel) -H (2) -OH(3) -SH (4) -NH 2, (5) G_3

/g/li_‘}gyl)ﬁamg 5,:6\)(NCF§h Rh\l(mj,n,el‘c;is(sogi R i s Bribo

Sis

v Rh
N/g/R" \‘)}/‘% é’;\( YRh Rh\( \7/"%. é‘x\( YR"
N-S
o i
h ﬁi e" " r{"‘ an ‘Sé /N\\ R
N}\:SN’R, /S/ ~_ YR f\( o -
RK R

wherein: Rh and Rl are each independently selected from: —H, -OH, -SH, -NH>2, C1-3 alkyl, -CF3, and
each Rk is selected from: -H, and C 1.3 alkyl.

The substructures above can be considered to represent all possible tautomeric structures of the

individual ring systems. For example:

\5"\( 7NP2 can also be represented by ;\( N

N—N N—NH

F O —0H o
\g‘z/ can also be represented by & \&EO

In another class of the present invention, each R15 is independently selected from:
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(D-H (2) -OH, (3) -SH, (4) -NH 2, (5 nmethyl, and

(6) -CF 3 .1n one subclass of this class, each R' is
wopaependent |y selected from (D -H, (2) -OH podu§B)e/045328

-NH 2 . In one enbodi nent of the present invention,

each R is independently selected from (1) -H, (2)

-OH, (3) -SH, (4 -NH2, (5 G _3 alkyl, and (6) -CF

3 . In one class of this enbodinment, each R is

i ndependently selected from (D -H (2) -OH (3) -SH,

(4) -NH 2 , (5) rrethyl and (6) -CF3 . In one subcl ass

Rpf thls ass |s in epend ntlry sel ected from
; 5 \;YR

Rk

\Q/R‘ d 17’“‘ \;YR YR O

» N___N 2]

Rk
)
Y & RN N__gh
O e A |
N—N ; wherein Rh and Ri are each
independently selected from: —H, -OH, -SH, -NH2, methyl, and -CF3. and each Rk is selected from: -H,

and methyl.  In one subclass of the present invention, each R15 is independently selected from:
Rk
& Ny —RP Oy _RrRM grh__N S h \
v f\« R \7/%" ‘5\5\( TR and ;\«N»/Rh
N—O ’ N_N 14 N_S » N_N N N_ M . .
N wherein Rb is

selected from: —H, -OH, and -NH2, and each RX is selected from: -H, and methyl.
In one subclass of the present invention, each R135 is independently selected from:
Rk

S .. RK

RSN T e e S i et e
N=N N-N wherein RK is

selected from hydrogen and methyl.

In yet another subclass of the present invention, R15 is selected from:
N o F~O~_0 0.
A S I b c i St o
N-O ° N—N N—NH  .and N—N

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

1 -H

@ -OH,

(3 -SH,

(4  -NHy,

5) Ci-3 alkyl, and
6) -CF3.

In one class of this embodiment, each R is independently selected from:
1 -H

(2 -OH,

3) -SH,

4) NH,

(&) methyl, and

©) -CF3.
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In anot her subclass of this class, each R is
hydr ogen. In one enbodi nent, each R is independently

waebeotadsfrom (1) -H, and (2) G _3 al kyl. | nPOD®S2006/045328

class, each R is independently selected from (1) -H,
and (2) nmethyl. In one class are conpounds of
structural fornmula I A In another class are conpounds
of structural forrmula IB: In still another class are
conpounds of structural formula IC In yet another

| ass are conpounds o tructural formula ID: I n one
g[H‘SB‘aF‘ﬁ’éH{"S fthig ﬁésspfaég Snits deRemd ek SEISﬁF‘i/ﬁB‘He of R,
RDand-® Ois RI5 In one class, only Ris R. In

ther rofl 4xs, only Ris R . In still another class,
@E is R 5 "Akyl", as well as other groups
havi ng & prefix "al k", such as al koxy, al kanoyl,

TR 816 ebéddaént ohihe Peeswitiiantidy et Rilidiaddpeadently sdledbichrdah:
gg?blnqglons t hereof . Exanpl es of al kyl groups include
h ethyl n- propyl, isopropyl, butyl, isobutyl,

et ert - but yl , pentyl, hexyl, heptyl, octyl,
nBﬁyI —iﬁyyl" means nono- or bicyclic aromatic rings
q& ta| g only carbon atoms. Exanples of aryl include
enyl %@ﬂhh ., and the |ike. "Hal ogen" includes
f@borl ne brom ne and i odi ne. Conpounds of
Rﬁ)nubdﬂh may contain one or nDre asynnetric centers
d c3 cur _a m xtures,
Ghsrel e e m AT SR e AR L 60
i@ﬁivid@al di astereoners. The present invention is
nepnt togconprehend all such isonmeric fornms of the
33 oun of Formula I. Sone of the conpounds
cribed herein contain ol efinic double bonds, and
}essj§%écified ot herwi se, are neant to include both
Espnd gei§pmlri c i somers. Tautoners are defined as
q?ypo RS t hat undergo rapid proton shifts from one
of “the conpound to another atom of the conpound.
S0 rre gbckbef tosyassncsh @& sanddpeutichidy mlwtadﬁgonem st as
1) ~H,
(2 ~-OH,and
3) ~NH)?.
In another subclass of this class, each Rl is hydrogen.
In one embodiment, each RK is independently selected from:
¢)) -H, and
(2  Cip.3alkyl.
In one class, each RK is independently selected from:
) —H, and
2) methyl.

In one class are compounds of structural formula IA:



tautomers with different points of attachnent of
hydr ogen. Such an exanple may be a ketone and its eno
wo esomokniosnn as ket o-enol tautoners. The indi vi BOBUS2006/045328
tautonmers as well as m xture thereof are enconpassed
wi th conmpounds of Formula I. Conpounds of the Formula
| may be separated into diastereoi soneric pairs of
enantioners by, for exanple, fractiona
crystallization froma suitable solvent, for exanple
MeOH or ethyl acetate or _g.mxture thereof. The pair
of enantioners thus obtafned may be separated into
i ndi vi dual stereoisonmers b SQvent i onal neans, for

eNng onmer of a conpound of
be oB%ained by

Bimg optically pure starting
nown confi gurati on.

pe crystalline forns for
compounds of th Eent i nvention may exi st as

pol ynor phs and at h are intended to be included in
the present invention. In addition, sone of the
conpounds of the iRt ant i nvention Imay form sol vates
" LBoB s Ble AR, OF HARILy SRLENRS, Such sol vates
are enconpasse i 5, scope of this invention. It
is generally preferable to 1 ni ster conpounds of the
present invention as enantj iehll |y pure
formul ati ons. gRAcem ¢ m xt§ can be separated into
their individgal enantj any of a nunber of
conventi onal . >
chr omat ogr aj der i vAat ienwWth a chiral auxiliary
foll oned by 3® S+
crystallization, ahd frag crystallization of
di astereoneric sa Whe term "pharnmaceutical |y
acceptabl e saltg

t he general
St er eospeci
materi als or
Furt her nor e,

i ncl udi ng i norganitor organi c bases and inorganic or
organi c acids. Salts derived from Phorgani c bases
| 1A GH dfothdr UMsAe compdina sifBtrubataC Forulaqopper, ferric,
ferrous, lithium magnesigam manganic salts,
manganous, potassium sodiym—zing, and the I|ike.
Particularly preferred are armmoni um  cal ci um
magnesi um poR8ssi um angk~ msalts. Salts derived
from pharmaceutical |y pcCeptapke organi c non-toxic
regyR3 secondary, and

ﬁd m nes i ncl udi ng
natural ly occurri ng i tut’ed am nes, cyclic am nes,
and basic ion exchan rdsi ns, such as arginine,
bet ai ne, caffeineé I'i ne,
N, N - di benzyl et edi am ne, diethyl am ne,
2-di et hyl am noet ol , 2-di net hyl am noet hanol
et hanol am ne, et hy®wnedi am ne, N—eHEyInDrpholine,

In yet another class are compounds of structural formula ID:
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N- et hyl pi peri di ne, glucam ne, glucosam ne, histidine,
hydr abam ne, isopropyl am ne, |ysine, nethylglucam ne,
wonepheiivne, pi perazine, piperidine, polyam NnePCESSIHG/045328
procai ne, purines, theobrom ne, triethylam ne,
trimethylam ne, tripropylamne, tronmetham ne, and the
i ke. The term "pharmaceutically acceptable salt"
further includes all acceptable salts such as acetate,
| act obi onat e, benzenesul fonate, |aurate, benzoate,
mal at e, bi carbonate, naleq;e bi sul fate, mandel at e,
bitartrate, nesylate, bor nmet hyl brom de, brom de,
nmethylnitrate, calciun1ede/ﬁte\ st hyl sul fate
cansyl ate, nugate, carbona apsyl ate, chloride,
nitrate, clav 5 gl ucam ne, citrate

anmmoni um sal di ol eat e, edet at e,
oxal ate, edi 3
pal mtate, ey

fbbnate), estol ate,
fumar at e,
phosphate/dlphosph te, pol ygal act ur onat e,
gl uconate, salic e,Hgl utamate, stearate,
gl ycol I yl arsani | sul fate, hexylresorcinate,
subacet at e, hydrakanmi ne, succi nate, hydrobrom de,
tannate, hydrochlo |de tartrate, hydroxynaphthoat e,
teocl ate, i odide, Rosylate i sot hi apate, triethiodide,

I
xﬂ%@tﬂ@.boma%tfﬁm pY@L meﬁnmg%glytola@ o{"%g qgngl.cgﬁw?@@ube

or nodi Tyi ng the Ility or
ﬁ?&?ﬁ?@?ﬁgmiﬁaﬁﬁg erlstlcs or can be used in sustained
rlslagatber odass,pnty-RY isR1Pormul ations. It will be

qm@gﬁgaﬁgg Qgégnwﬁﬁ,qfﬁﬂ5hereln references to the

are nmeant to also include the
pHeRecs St carthyr gews feupe tegntps alicotsh analionys alineyl, means carbon
chains Wh&h ey be hiviedt ot branched onadhbindtionsthefeof. IExafiBles bLSIRWAgdSups include

methylléﬂheﬁ al{{xlog&"ll £6 ro{)ﬁeou%ﬂ gq Sse fanﬁttgryﬁ tﬁémJ&%[e% erkyl octyl, nonyl.

R 3P%r nVers
é’éébt"éﬁanmﬁ% @A h@y‘éxc aqu@w‘mé mrmmnap@y seréion atome.Exgmples of aryl
hmhmaﬂmmjﬁﬂqmmgeﬂkﬂmeand as such are useful as centrally

a1 LR b le AEBALTOLmE o DRYRROS! S: reory

i'sorders: zhei ner' s di sease;
rﬁ?(gmuaés ofﬁear'da &mqy contin oBE PITAYTS ARNTITOAEIC ginte? elakogn thus occur as

racemate8 @hdific&fic Mikdutes) @ng&&érﬁﬁ@&héis Q!ilﬁ'.te@dinieh@hﬁxﬁu%@ﬁﬁ@mdlwdual
dlastereo¥n QJ olrﬁ%l aens(ejnttlr?veen i n 1s ear ttg E?m re](geél i g glﬁ(,?l 1sonéeﬁl& fﬂxérgd)f the compounds

cere vascl
OmemﬁF%hna anX|ety dlsorders stress; epilepsy;

FEU#@ dfmoﬁquhﬁﬁ@s@nbmﬂg ant&g%ﬂﬁﬂg{ duble bondts andI unlelss specified
a abuse di sorders, particularly
Otherwgg a}ezm i L) mch%eSthli?E aﬂ’?a?l BFOIRFTHC 1586 ™hi cot i ne; obesity
o’Fau@&teirwge definsdae P@nmséﬁ:thwledemp rapidoten shifie fiopgme aiom of the
compoundita Kﬁ)tﬁéi‘@tdﬁ?&‘ﬁlhé Ecthg oﬁﬁkf @ﬁﬁ@&ﬂtﬂé &ﬂnﬂohﬁfs@%&rﬁbled herein may exist as
1 t
AN T AV RO T TR LA O
enol foﬁlpbeqvé'sas ﬁemqneb‘ianfgmean iThe ndiyidbal talifomess: as oyellral oktaredhereof are
encompafiRd kumn%(f&ems akF&Hﬂld fatty |iver disease (NAFLD);

3 02 al Cgsto &CCFO ! ela(t:[ a%(':}%amst%élm rfggs’teremsomenc pairs of enantiomers by,
for exa@gbu@m@b@pm’@ﬂ;zgnon ﬂ'qm paui;a‘bm,ﬁoa/]ent fdrexaguplp de@dEorathyl acetate or a

mixturd thérSof. MR Phir QFerﬁBﬁorﬁ&E ALIO Bb1aInSA hY B8 SPar2haRhts irttiffiual stereoisomers
by conventldnCFmeansCt%P example by the use of an optically active amine as a resolving agent or on a
chiral HPLC column.
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particul ar, the conpounds of the invention are useful
for snoking cessation. The conpounds of the present
WO poensilon possess a 5-menbered, carbon-| i nkedpCpas100§/045328

or fully unsaturated, heterocylic noiety and are

nmet abol i zed by both oxidative and nonoxi dative

mechani snms. This heterocyclic noiety is anenable to

secondary netabolic processing and/or oxidative

cleavage whi ch provides a favorable nmetabolic

rofile. The conpounds of the sent venti

ARl e ORI LR EOBRo M DLE E PR Lap pobiained by
stereospecificsynthghib ysingeeptically pire btatting hatariabar seagentaoitinown configuration.

ef‘&iﬁl%ﬁh&@ Rnedt Hﬂ%r}fsfaﬂmetf&rr&%le&n% Jﬁcﬁ%ﬁxe%@es@ﬁqﬁﬁhﬁ& may exist

b t han, one mechanj smrat h epend
as Polyr%lﬁ@ﬁ aad & #igh arerenieA e b %lue‘rdéa rthet mféseatrlazgenf%n#ntaﬂemm some of
the corpaiundsndf. thelinbtsntiisveatidesiy fobinsolvatas Witk wher av@intnon organic solvents.
Such stplgﬁt@éuré glh q#g&g& %ﬂhl’n cgﬁé tqgé afentrN et ic

pol ynor S|n ear ance nechani sm t hat
nft g"rﬂen%rélrlﬁ' prefseable W&d’é‘i‘%ﬁ%‘%}' “ﬁﬁ’PP‘é‘iﬁlﬁ of (e prass figvention as enantiomerically
pure foviatlatidyis| Rayemit nliautes ean be septatad biatheis irkliiduat beatianes by any of a

numbquoﬁytelugnﬁ Qx%ﬁ'ﬁ)dg aplllege fnc § C]l).lgil gﬁr &a@?ﬁﬁﬁ}u f;igrﬂ'attl?l)z(zzttlorx with a chiral

t1 ent ron1se
auiliapy @BPW%%%eP%rﬁh?Waﬁhrmgrmhywr eaplligntiomasd Fragfipt! Crystallzation of
dmmm&nﬂﬁHcBM& nmet abol i ¢ pat hways avail abl e for cl earance

tg eﬁiﬁi{rﬁgcelﬁﬁballf 2 g §ah%f’ retﬁg‘g toDsraﬁ§ ?Il}éar&? i‘rgllgl&»h?tq]naceuhcally

nore at1 ent
acceptarb'lp @@ﬁ@@a jbaseg ﬁrdaca:lsgrflcé g 1@@@9 yr qu@ﬁlp pases gbinorganic or organic acids.
Salts derigd ifforttidobnip bael jclidé blamiunt, Afhpii, calctias eoppbr, ferric, ferrous,

lithium; %%‘s‘ﬂg‘, ﬁ'aﬁga%crgd{téf"nJ an&gn]pl.l gt],cas ?\H%rs&?ium ?\Bé’ a% E}Irg lﬁcg ePartlcularly

re o severit Re conditi on
Preferr%%re Wietamragpaurp, alcivegy |na@m@aﬁéﬁlm aog sedira Siﬂtsa r$alt$ @egwed from

pharmdceuticaliPhccastablo bﬁgtaﬁlahb@mmd Easw lhém@d Shs aﬁfrynaay,csemaﬁg and tertiary
armnest %bgtlﬂgtteg gﬁﬁne Sic I?iu}g naﬁ.lﬁalﬁr Cé% gubsttltu%d am‘%i es, cyglati ahmmes and basic ion

range
exchangﬁecsmarfg@h @farslrl@m betsings cqﬁfe@mch?gnf,é\T Nié nzyw%@e@émme
dlethylklgmb Oﬂﬁleﬂﬁlaﬂhﬁoeﬂfanﬁ Mﬁﬁﬁﬁiylarﬁh&ftﬁ‘efn@f? Eﬁhaﬁblﬁﬂm&lktﬁ}ﬂbnedlamine, N-ethyl-

morphcﬁmeulﬁ eg'nylpﬁgegl% e !é]géarnmae > gl ua%s& %15{13 %%Y%é‘&aé’flﬂ% JSORLC alamine lysine,
methylglemmye b@m@é@smeyam@, piperidios aglyaming resingepro¢pingg purines, theobromine,
triethylhinifle} @inhdthy3QRiRe, Qﬁ;&r@ﬁylaxﬂﬁ@kﬂﬁﬁeﬂﬂt&@ﬁ& tindthe ik meec&%mphmaceumauy

acceptaé)gve I tué%elp 1n<glvI d%ﬁl ﬁl ceg%a O #%Tugg ias %{:ﬁ%P gf'ac%olbloorllgteVpenzenesulfonate
lauratepbwqm aulateg éichsboa@eeml@m bisgliate, ireandeldiqcbitagirate, mesylate, borate,

methylbx%ﬁ'lﬂboﬁﬂ&rhw methhitrdle, RABILABER U, ﬁﬁthyggﬁnesciahisﬁate thcate, carbonate,

napsylate cﬁ{c])a tt?aterngaglﬁngmﬁﬁ é\?mﬁéy&lrluc%rglﬁmoé Jht?l n omum saﬁt dl\{'x)e/drochlonde,
oleate, e%@tﬁ,mlem pdinfldte, pamestp {eationate) e$tplat§nm%x)ut4thmlmmnmenate

fumaraiehﬁh&ﬁlﬁd&é/@1bh089§at¥\%lldceﬁ§te Wyﬁ(a@%te@h%a{ee%@@e glutamate
romco |nat|ogT mpl e .
aR £181 Sélﬁc‘tlg::}tc, hydrobrormde,

searacty g by pls P gt S

tannateghydipqhigrdﬁegtg@gt@hy@mym&phﬂnmtq; teopi@teeloélfde,tth@late isothionate, triethiodide,

lactate,hﬁﬂéa%j v&IRLa%o, afM th 1iREWRIH 84n bRES 2] dd’s@ébcﬁﬂ'rﬁ B rdifying the solubility or
racti.ons of qne oy. nore %%Fkhe I ngr nts

hydrob{&bsc Z)Ftraf;tﬁﬂftiys Of ¢A BEI Sty ase or p ormulatlons.

Tt will be understood that, as used herein, references to the compounds of Formula I are meant to

also include the pharmaceutically acceptable salts.
Compounds of the present invention are modulators of the CB1 receptor. In particular, the
compounds of structural formula I are antagonists or inverse agonists of the CB1 receptor.
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conpositions of the present invention enconpass any

conposi tion made by adm xi ng a conpound of Fornula I
wa@dai7smpal active ingredient(s), and phar macepdT/o8200§/045328

accept abl e exci pients. Any suitable route of

adm ni stration may be enployed for providing a manmal ,

particularly a human or conpani on ani mal such as a dog

or cat, with an effective dosage of a conpound of the

pr esent invention For exanple, oral, rectal topica

pé({m:p%%ﬁ syof éhlg %’g%bo’n a?eg 1%;1%&%{)% l’oa Zesqg 1iec gor ap& as %Jiélgare Weful as
cemrallcnagtpr@r@ﬂhgma thegrpatyeans pGirsschosie] mmmsieﬁ@ﬁpsqﬂnés’e dispregrspAlzheimer’s
diseaseOin{prATRS) tnSuro@eﬁﬁ)O %Qﬁr&mﬁ’diﬂnﬁtﬁ% didokfers ﬂblﬁdiﬂg ﬁ{uﬁﬁﬂceéﬂdr&*ﬂ and Guillain-

Barre Sgb#%gs?fﬁi tg? n'f_ilsp‘nrthogyF geg%f @i’ S Il:?aﬁa n‘ﬁpélﬁif vzgpulg‘ accidents, and

head trpiwee ey tisowkisysteest epilaphy; @addison sdesreef movmnhdiyorddrs,o
SChlZO]ﬁl%taa bﬁsﬁn@%ﬁm%ﬁéﬁ  PhituRE ﬁp&ﬁa&e ale8di) rﬁe[ru &84, and nicotine;

i onal otherteraeut|C|n edi ents
obewy%ﬁ%ﬂﬂﬁ%&%ﬁerwﬁwt@c‘a@m&msw 9ad intek w&’.ﬁow%&at@a% gspegiated therewith,
including lefteedtricwlarcypeniopint, asrwsll adieeatiogrpapretdnengbdaity neotiedr Iv@mmalian
specles' fﬁgﬂﬁﬂé @Q{lﬁes%dg ﬁeg erﬁ}d%@t)f e haé}dn&ﬂhc% 19?’:3‘%%/'1991%1&69& (NAFLD);

{ reci pl ent er eof e COﬁpOSItIOﬂS I nc
non-alcegﬂﬁééqafqhmng (N4ASH): @sthga; c@p%ﬂpatx?xé @P%Fhro’ﬁlﬁ bqt%sgpal pseudo-obstruction.
In partipalae the @bmboyrids of thiki ingens o o bamgMiss/inverse Sgonseulf dre, CBindceptor. In
pamcuiaP ttﬁ@c‘éﬁ{ﬁ% s0f %HL%FS@%EI Bﬁl{}?@&mx&}g &Fﬁﬁ&&’ (aerosol

hal at I o Qr nasa )g) i} g artlv or fiull
{COBRPHIR PEDP BRI CRIRR RIPFETF o HSE W"ﬁ CaFRopdRte Y Rartly or fully
unsaturated, heterenylic aneibts@ndens ytabdlized by bath dkidativesand @pmyxidative mechanisms.

This h&&@@k%@ﬁ% i9 th:xlfh%lé}@ts&,roﬁdag’;' nkﬁﬁol?&ﬁrbcye@ﬁhgg{ 'oﬁﬂlﬁtlve cleavage,

%/1 convenl ent | %é 5hesente in unit dosage orh
which Ry ?frae%%‘?ré‘t}e B SRR TP d e StRANEAS e Rty miop gxhibit mixed
mecharagrs «fimetdbatisma oy cledsande a bl iehighlyidestabieghatiibeadl¢apnse add/@ excretion of

drugs f&m@g %enftsotgerﬁié(ﬂat!r’d ﬁ%hﬂé%ﬂto&@ %@ﬁ&a@?ﬁ raﬂ@:}[hwl Be de r§>endcn1: upon a

aerosol s, creans ut ons, 0| ntments, otl1o
single Ia%‘.‘él?ll'ﬂﬁa tcb@mélgesdru& ﬁamtth%pqtliekte Bis aldgs‘sqaé |feature to avoid potential drug-
drug infeRtiiRQe ghhtia poBaitpsiadnid if B SingR 1l et Hagismanfiaigid Sontribute to

broad pgtig‘% gq?}) dtle %blila/e in!%étvg%f %)%d %Eﬁ:ersrﬁs‘%%lc%ggn%bxgw avoid undesirable

e active co
rises inglgg %R‘Pﬁﬁ“ée R Haﬁeras F?mnrem% aiepy fupetiens tf%ztﬂxemvlémver function

impairniénd nﬁldeme"y&hseséa wvmahmh@& ti&stolik pﬁmxvammmé ¥ tgakde@nd/or
excreticﬁ gpr%%gﬁi ?of thé pr%?e% 1 nrhon mr!a\é Tt' oreI 1{111:1}]1 gtle%nt 9(1 patl\é\rlﬁlvlariability in

exPOSUf?raa‘étalgEe&Ferlﬁ%féty Prefde. corrpounds of For mula | can be
CIHE’Ghz{gﬁﬂudb&)ftphﬁ)hﬁﬁlsﬂld/& thefﬂé}i’eﬁﬁid &RE of & cérﬁ;;duﬁabﬁponnula I will, of course,

dmi xt.ure a r acc rd
vary Wlglb{rgf]ven eha ¢d erlt?rgceu £t n% be %ﬁﬁ%‘i s ‘?“ec g‘dar compound of

Formulph apdvigsreuteiof wmm&#pm tIt wﬁbalsﬁvanh@cptd@gén thei agv,e’mim and response of
the indSithubBlatignt! Of gakal, taduinidsidratdeqR WiBNin B range of from about 0.001 mg to

about 100 mg per kg body weight of a mammal, preferably 0.01 mg to about 50 mg per kg, and most

preferably 0.1 to 10 mg per kg, in single or divided doses. On the other hand, it may be necessary to use
dosages outside these limits in some cases.

Another aspect of the present invention provides pharmaceutical compositions which comprises
a compound of Formula I and a pharmaceutically acceptable carrier. The term “composition”, as in
pharmaceutical composition, is intended to encompass a product comprising the active ingredient(s), and
the inert ingredient(s) (pharmaceutically acceptable excipients) that make up the carrier, as well as any

product which results, directly or indirectly, from combination, complexation or aggregation of any two
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presented as discrete units such as capsul es
(including tined rel ease and sustai ned rel ease

wé esomobabs ons), pills, cachets, powders, granubP€BUS2006/045328
tabl ets each containing a predeterm ned anount of the
active ingredient, as a powder or granules or as a
sol ution or a suspension in an aqueous liquid, a
non- aqueous liquid, an oil-in-water enulsion or a
water-in-oil liquid enulsion, including elixirs,

or mor£ Pﬁ'ﬁg %g?e%ien%é !)r%‘t!nﬁ ?iSSSOc%’altJ%ﬁ Sf g’lteloor}%org’ 3t tﬁ %%g%adents or frqm other types of

reactloa%mlaﬁemtwrrs@ﬁpmunore ofthe ingradieyt Aqggrdinghy, thecahlhﬁrilqc?uﬁcal
companQﬂs, of Qle%eseﬂt iRvenflo® encl;mgass %n§Z c&npo'ﬁltloﬂ made bPadnfixthg aompound of

, 5 .25 30, ,.. 20, 75 Q 125 50, . 175,
Formllpc i i s ngeieniand Pty St SR SN
t Aey atebly eoutn gf asldiiwistration matyfhe coplpytdiraprayiding amemmal, particularly a
human%t' c$ Qﬂ%ﬁgﬁ‘al tanthe dQ@t)f &@tmtmfekﬁ&ado%’%@ dicbihPRal of the present

ans, of adm.nj strat 0 ounds
inventippye, ?fﬁeé S SThly R 9pivah et isry ’n‘i"B ’.Pa °"F13P ﬁfb‘ﬁ@ like may be
employed| Dosage farnfsusilwle tatilets, itmplessi dispeeadns, SEprusionn eglulons, capsules, creams,

omunehﬁtz{e%wﬁ%d%eﬂ&d topical, with or w thout occlusion.
Exenpl i f t%@f)he i nvention is a pharmaceuti cal

e °8‘ﬁ FRTFROSTHARS Afrihe BFsRhiEvEBion SOMBRS dSOEPP I P Formula Las
an actmdamgedaamtcbra rhaaravacically satitablasdeixred] sdoaayraleycontdinso

pharmaféé@cﬂﬁh& fERgbit bﬁnk%@%ﬁ&ﬁ]l&%ﬂﬁr ﬁl@@?@iﬁﬁ%&ﬁa{ts By "pharmaceutically
nposi ti on made b nbi ni n

acceptghle at s BeEtAbL e lugnﬁ;mgma st e Fw@eg@%ﬁb%othﬂ ingredients of
the formalatibie#ind ndin delbetigisrta theaecigibntitheedfn Tea tomposit®nainolude esspositions

smtablg @ opeﬁ k&&& @pﬂ:glaﬁaﬁ@&t@l% (1&@1!@11?&%9&5&&09@ it %Eciuﬂrn&d intravenous),

oculer (R PR Ry (ootel PRSP A Sl e mostsitable
route imekiy givesitcaseedlili dependsinitiit satdaiahd sadosty of thetchaditiadsdieingiarehied and on the

nature gﬁﬁﬁ@ Q& Qcﬁer@dﬂ% %&aﬁfc c%n r&ilhl\é :pfjrtr:g%éeqp%%ﬁlt gr)sagx\@ﬁrg and prepared by

ree or tour 1 ase
any of fiegprdhads @elldmownin ‘ihﬁaTt\?fEi}t?ﬁ'Pa‘é’orrpound sel ected for
aﬂlﬁttablc&t)[h%l f@#mulatibas efas@nipayndde fachilal atladetans@smal devices, aerosols,

creamsg_%oq%%g %:megts %e%l\sn, WSK %ﬂustlhgnPg\gdélx\% %Kll Yhe 1R m['ﬁ'é % 1c?l§})§1armaceutlcal

uni’t e correspondi
compopifjpRfciontaging 'h@ cqrareandy efguprescabivy Aitien ot mvhléﬁabout 0.005% to 5%

by weiglelGif Eﬁe&t:ﬁ\?'e&d)xﬂbb&xd i tadABAGE3 M&Q%Qﬁnac&ﬁtﬁﬁmdﬁfc&ﬁhble vehicle. Transdermal
skin partc%lég S&ful kﬂ% ardxen?r 1§enn the 9(911 q@mcgs o Srlﬁgen{jmse%mog inc ulzlir ‘Ehogé‘ well known
a Co ni I Nua gn Sp 0] q

to thosaeﬁ?rﬁingmsatl} ’@rﬁhWJ , of cour se, be continuous rat her
t wadnnﬁl%éntﬁé @MpoﬁﬁHsQiﬂG‘hﬁMﬂa 1 &8 b RERAERed 20hERAiIve THdPedient in intimate

admlxtmf1 a“r“gr]\gcr}% aaceerzt?%gsaggs (go];rcrirlgg (; ceosﬁt%%én%%%l %8%3 eutlcF.l compounding
“mm“¢@$nula | . Capsul e ne/capsul e Tabl et ne/tabl et

Pharmaceutical compositions of the present invention suitable for oral administration may be
presented as discrete units such as capsules (including timed release and sustained release formulations),
pills, cachets, powders, granules or tablets each containing a predetermined amount of the active
ingredient, as a powder or granules or as a solution or a suspension in an aqueous liquid, a non-aqueous
liquid, an oil-in-water emulsion or a water-in-oil liquid emulsion, including elixirs, tinctures, solutions,
suspensions, syrups and emulsions. Desirably, each tablet, cachet, or capsule contains from about 0.01 to
1,000 mg, particularly 0.01, 0.05,0.1,0.5,1.0,2,2.5,3,4,5,6,7,8,9,10, 12, 15, 25, 30, 40, 50, 75,

100, 125, 150, 175, 180, 200, 225, 250, 500, 750 and 1,000 milligrams of the active ingredient for the
symptomatic adjustment of the dosage to the patient to be treated.
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Compound of Formula I 25 Conpound of Formula | 25

Lact ose Powder 573.5 Mcrocrystalline Cellul ose 415
wohgresilum St earate 1.5 Povi done 14.0 600 PCT/US2006/045328

Pregel atini zed Starch 43.5 Magnesium Stearate 2.5 500

Compounds of Fornula | may be used in conbination wth

ot her drugs that are used in the

treat ment/ prevention/ suppressi on or anelioration of

the di seases or conditions for mhich conpounds of

E%[dr%ng Juxt dg n%§x%fc}fladm§xli'§£t1§{

mns In an rmunt CO

inj ectloasreaa\tenevsésro&rs or H%%lwaaﬁ@e yu‘afw@melﬁffwaﬁcylamdﬁovwal with or

reserlt invention include

mthouﬁoc@lﬁﬁmﬁ)und of Forrmula I. Wen a conpound of Fornula I
ICFC'xem anngp éa ﬁx@n 1o%r}§ gﬁar}ﬁaceuapal ?Qrg%o% éué)% gﬁgéngf zgnal (}t]“ the compounds

described ﬂ@rve mfgsharxnac&uma@w ewep@nf:werr@b 5o peprTlifyiag theligyeption is a
pharmab&utii1bBipbsiflon AEdeOsyHoRBining dnhydf BRoHPERIdE desktibed above and a

phannaf:cﬂ.g{goly %c%gpg%ﬁ Ol h e l‘f‘g ﬁp %‘i#}?‘ég%/ tﬁ% tg‘,vo o%qic;%lplrocess ?or making a’
pharmacqiicalgiomppsition wmmtdmlcgmbmmgamu ofithe gerip@ind§-deserithed above and a
phamgg@;mh &ftatilt Bt act i ve ingredients that may be

ned th a conmpound. o
B dorrb o SIS p Sl ik £ e S FREF Hpeabe iy Be
adminigieriad ivodividechdpseg of, twanthiee or fruatimes dajlyn Furtheampoie, basedhomthie properties of
the ind AHRBL Smpdikid §eﬂeuea Wﬁﬁﬁﬁst@ﬂlﬁﬂ ttfe dGAB XlaQbY bihiistered less frequently, e.g.,

wee ygtgéc:;f{ \ggeﬁcg'g%g > ﬁ’ccr gﬂf)tuaxk Cf‘s%!gﬁ,]‘fV@lr ?rg('e;iul'sg si)e c%prgstp%%émgﬁy larger for the
less freqtdneadministratiomsi t y agents, as well as anti di abetic “

a@ea! simihisfited \»llaplWﬁ'ﬁﬁdgﬂ rB&Ed) kiinsdamchi ﬁﬁtés,%%étﬁl%?%giﬁal suppositories,
agents which may be_adm ni st ered, separ at el

or throigh okl inTaTPPES NS B A, e B v - opyie, be contimuous
mtherthﬂhmtermwuestthﬁougjmtﬂmdomgbrdemn wth a corrpound of
t?ﬁ&%ﬁg Bre'eﬁ rﬁ%ﬂeé Qf}eﬁEQn&ﬁLr@ﬁﬁaﬁaneﬁﬁém c'iosage RFhERr the compounds of
-tr| ' uor opheny butanoyl - - trifluoronethy -
Formulafliat r ghydro- 1,2, 4-tri azol o[ 4, 3- a] pyrazine. In
Capsulparti cul ar, mighepsatnpound ofTdbtetmula | is favor abignablet

th 7-
CompoPg ﬂ) gir% no- 4- i 5-tri fcfomop %OfF ut anoyl]2 3 (tr
Lactos¢ PoWgsF onret hyl ) - 5; @37 8-t et rMWWXﬁW ““E lulose
Magneéitin®Zak#d¢ 4, 3- a] pyrsazi ne, ambvpiaaé maceutically 14.0

accept abl e sal tg,t hereof . | at ed

di sorders hereltﬁ) are associ a ega%%ﬁitﬁxmgcg sed by,435

result from obesity. Exarrpll‘é%gqﬁﬁlu@bgé@r"ct‘;/ rel at ed->

d| sorders include overeating and bulim a, 500

r}%%(?@ bt F%Hnulgk gl%? Eag %11 gyf%lﬁiﬂlogl“ﬁélr@h k'&}il@s h‘%t are used in the
centrations iin reslstance,

ﬁeatmwypr@mnm/emﬁsm@ 33| Uﬁ@toﬁtb?l“ of Bw@ef@?ses B’r %@@9@8 R zvthh compounds of

Formulé @ bRMus€fa CRich okt &Q@J inhy bé ddminieledd] bied tou anll @E4h ARit@Acommonly
used thgr%?clr,ecloln& gxsanédus]g'% g‘c}u%'?t?a%ly v;blﬁxadr Jomq)loﬁx‘iecﬁcﬁ%‘ormula I. When a compound of

Formula I is used contemporaneously with one or more other drugs, a pharmaceutical composition

containing such other drugs in addition to the compound of Formula I is preferred. Accordingly, the
pharmaceutical compositions of the present invention include those that also contain one or more other
active ingredients, in addition to a compound of Formula I. Examples of other active ingredients that
may be combined with a compound of Formula I include, but are not limited to: antipsychotic agents,
cognition enhancing agents, anti-migraine agents, anti-asthmatic agents, antiinflammatory agents,

anxiolytics, anti-Parkinson’s agents, anti-epileptics, anorectic agents, serotonin reuptake inhibitors, other
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abnormal heart rhythns and arrythm as, nyocardia
i nfarction, congestive heart failure, coronary heart
waokeeasH93 sudden deat h, stroke, polycystic ovarPCBIS2006/045328
di sease, crani opharyngi oma, the Prader-WIIi Syndrone,
Frohlich's syndrone, GHdeficient subjects, normal
variant short stature, Turner's syndrone, and ot her
pat hol ogi cal conditions showi ng reduced netabolic
activity or a decrease in resting energy expenditure
. iz
ant1—ob9$§tty%g81% %9%1"1‘9?%9{31 agagtru?:l e{xt@ I ecgn ﬁgvegg%eﬁg Qféixaglg it o%ve agents
which gele @d}mléile@@éapaaatgla 0g &Y the gange phatraasepticel cmpgFigaRs: al so

dpRene memmﬁﬁith Ysd il SothbiRati@Sk i AEEHEposHA Of tBEBresent invention are
selectef 5 ‘é‘ﬁt - .3.4m epr 99{}%% é%u%}’opfn%{‘r@ | h@RoyEs! gur%ﬂ%érome%yl) 5,6,7,8-tetrahydro-

J (

rsmin
1,2 4—mven@[%§a]pgegmpomwwlamhe eavnpqund of forswie d ésrfavorahly porahyned with 7-

[(3R)- mﬁﬁbwz u&@m&ogﬁ&wmnag@ﬁﬁu&eﬁéﬁm 5leesPicirahydral1,2,4-

ers.. su as I.on syndrone
mazol‘( ‘ﬁ’? @& %’f?étjcah% g‘i"&%‘%@g?g !é i sor ders,
i Tiel Mnebmd disgrdersleergy srteenscmatqdfmmmmsq:CbW, of resiiefrom obesity.

Exampxeeee Hﬁé&ﬂf&ate@&&&&ér@ %ﬁ:idﬁé e%réaung x@@mmjh e}%@&éaglem &abetes, elevated

plasmad%qu?m %ér#gr?%%ﬁ%vdegﬂgfem (@%@ﬁ% ekm?ig,%gﬁctme‘mal, breast,
prostate sndegridnoranear cosgeoguthritsedhsgirudtive Shadmew,g:holhbthrassleaﬂﬁtones heart disease,
abnornﬁ?ﬁ&?tq‘ §1Mm9 Hﬁ&&ﬁﬁﬁm&g r&hﬁﬁ-’d{a)’ mfa%&% _%Eﬁﬂ'b‘ ﬁédi‘ﬂfafhh’@ coronary heart

of ventricul ar ertro he
diseascy BEGR deafs Ok ap UG AT Biseast SRR SPGB ey Wil
SyndrogiecEBiohliclangndivesi Gil-dedicrbiedbitcs oroderlsvarimt shers statn, Tumner’s syndrome,
and otlgpgzﬁh l@gcica?l g 1t1<H§ %h&v@iﬁg}edmétabo'h@ sztﬂgiﬁ%r g 993?@3% erl'estlng energy

anl mal s” such as cats and used_ herejn,

expenditurerAsaPRRsERtaRfe tapliakires @%ﬁs’o% é’hﬂ‘?fﬁ?: Pifhacute lm%la%séw leukemia.
Furthetkspaplie nfabesity-sititsbdivarddis ae nwitdbhbeisyngtoys, akokposal as syndrome X,

msuhng g E&ﬁﬁronq_ch §e bﬁh %@&cﬁé@&ﬁﬂ&% mch I%s M?&f‘iﬁty hypogonadism in

ers are: m nes or
males aa#;s%ré%ﬁm lﬁéemaﬂRSe BB §)°tlh&ya¢$<§1i=ﬁ@ sucha§RRenity related gastro-
esopha@€l BfIIR, repitatdig HidGGeR Ssuch Eﬁtaie&t}t Iypovditildtiod Bdrome (Pickwickian

syndroHlﬁf %ﬂd @asaglgf Qlf:cg'aers HHEM&%J é&g a stemlc nflammation of 6}?3 vasculature,

t1ve-nypnoti cs

arterioigigRowl Wﬁé@ro g, WW@FCW& mmp%&%‘%@%ﬁ%& gout, and

kidney@axvet. MEHel cﬁﬂfboﬁﬂds alf the@frelsél’ﬁen\&bﬁmre hBo n&fﬁllfﬁﬂfe?.[cmg the risk of secondary
unds I or
outcomeg gp gbeSLgy S&ih a% g gﬁesrbs& i%qn\%g{;n ?lra lé}é%gmgxh ar e
u};laer Qﬂmmhnctswé 5‘!1’@1‘# e dsq weﬁlé & disainecqs PEFYENtISBesip @nd obesity-related
disordeté fnldtsamaiogsFAE siscipthk BEmCaRfAIA ifclulidi&omPaficnifimsib such as cats and
forml may be used in conbination with a nicotine
' agonl st or a partial nicotine agonist, including
s Byeddpteie therierms shbsaricg sbuse giserdershinchudes swbetancedprendence or abuse

with ommduﬁbhy@ﬁﬂfgicﬁl aepahubhcasrrﬁsa)&aﬁ&la%socmiedawme@mmﬁiers are: alcohol,
amphe mmes n}pﬂl Did orhk(elggb bes ﬁnlgé ann thlo\{:a% € @g{)&:%oggr;s inhalants,

OS

g enon g e fi1cac gW?C’GSSE':J. bn (0] g
Jumn@emﬂe; emieids, phensyeli ee(or etwn Ifige-pike seraprundg) cigdaiiye-hypnotics or
benzod%i@%ﬁ@ ! otﬁ&x&nmmow@rsﬁwt&leemIobﬁsma@dns%m alRBXthO hdovE.C
part%%lap,l'clz% Ipcr>19n g o stru%ltu? r]Iformu(:fa 1 are useful for aiding in stopping consumption of
tobacco and are useful in treating nicotine dependence and nicotine withdrawal. For smoking cessation,
the compound of form I may be used in corﬂbination with a nicotine agonist or a partial nicotine agonist,
including varenicline and selective alpha-4 beta 2 nicotinic partial agonists such as SSR 591813, ora

monoamine oxidase inhibitor (MAOI), or another active ingredient demonstrating efficacy in aiding
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The nethod of treatnent of this invention conprises a
nmet hod of nodul ating the CBI receptor and treating CBI
wo eaeptnp3 medi at ed di seases by admi ni stering tBCBHUS2006/045328

patient in need of such treatnent a non-toxic
therapeutically effective anmount of a conpound of this

i nvention that selectively antagoni zes the CBI

receptor in preference to the other CB or G protein

coupl ed receptors. Abbreviations used in the foll ow ng

C | o
s SEUETER P BIRTPL 5 e sy AUECUS) R
ornortripiyline; @rran aggiolylig §n§pb,as bespirone or clonidine.
| T 1€lét8ZD6H they Ghenl SF this @&%ﬁd&ﬁco?nﬁi@& a th¥théd of modulating the CB1 receptor

and ue%tlnl%d(ﬁpf)eg?()ﬁ?% me%‘iat%’l dlgerapseﬁ%# acrl)M mstet'rh f t? Patient i(lj'l neecbﬁé&ch freatment a

non-toxj¢ ﬂ@g@yﬁg:g}lj ﬂcdge argpmpof 3 cqmpqu@o this invention that selectively antagonizes

the CB{ @léd@bceﬁw p@éf&%ﬂ&ﬂ b el STher @E:m;-tpﬁtem %tigl@d redpfks. 9
cetl C Cl

h HOBT: 1-
S B bR biseiR s oo St e Bl o 1 | qun o
aq or agh rawensFAptrybocHPEEY MRy carbglyl; hrise swatusated emlnlun chloride solution; Bu:
butyl; BBUO T Q68RPNb BRI uSRE S e SERRY ; N,NEHn‘éQﬁH}S’yl ethy] amine; DMAP: 4-

dlmeth%]%n%f?\é?lgﬁ Wﬂ%t}y&gs ijﬂ? %%%%Sdlrﬁﬁt{:%§%l e; DPPF: 1,1'-bis-

(dipheryiptmaptiinyferrDiaie] Btt athvlies: dslgN( Sirive3) & hrivhourss| B Ac:Megetic acid; HOBT: 1-
hydrox??érﬁ&hazd‘i@ BPId: |H1Q1r Iﬁ'gﬁs ui NEéthy”HPLCFNI@ \UihiBH pressure liquid

iliter; 'l ol e;

°hr°ma§%@% o RS BT SRR P E: POrai e S i
hromapgapighly;m3ass peciold MRS Lathitan élemeqﬁhyl Pisilytenpde-LiNgjMe3)2; M: molar;
Me: nkﬁngp %%';‘trﬁil%ran&MHﬁ eﬁx@é‘ih‘eﬁ@ ﬁlhmﬂqmuuél:mﬂ %ﬂﬁfi‘é{'dﬁgfo}‘ I'@illimole; MS or

in|
ms: m?ﬁSEP?fFPFePA%ﬁp&a Bgl y %%ﬁ?ég%%%w upds per square
inch; rigr & rreemigpnsFEe Ry éstemqqmq, éﬁf@d tetrphy e fusens a‘ﬁaﬁaﬁgm dryer
chroma SR SIESuL %rmp&qgsnggromﬁ present invention nay be

prepared procedures 1llustrated in the exanples
sEpapRIads %éhmef%@vwmma&b@ﬁee@a{es ?SP‘&E&%?%E“WE?\%“ the

accom;banymboeienmﬁ ordinary skill in the art, including those

d@?rﬁ}fd_}g? M O%Qgg gé]d;%‘éﬁa%%eW£géé g? ﬁ&%gdurg Rﬁﬁﬁ%ylrgﬂe examples

schemes pafviing %@ferﬁrl@r}a Pwe%%m“ﬁgo thesg efeordipery skif)ie thejag, including those
describdDi0BCD 008 RS orPWerE@ioson 1. PREPARATI ON 2
| - rbi sf4- phenvPret hyl | aPREPARATIONNe Thi s conpound was

l-gis(gfcﬁﬂn%ﬁgm@}?_n&é%ﬂia%dm%ﬁ@ procedures in WO 05/000809,
reparati on .
This compound was prepared according to the procedures in WO 05/000809, Preparation 1.

PREPARATION 2

1-[bis(4-phenyl)methyljazetidin-3-one

This compound was prepared according to the procedures in WO 05/000809, Preparation 2.
PREPARATION 3

Methyl {1-[bis(4-chlorophenyl)methyllazetidin-3-ylidene}(3.5-difluorophenyl)acetate

This compound was prepared according to the procedures in WO 05/000809, Preparation 3.
PREPARATION 4

Methyl {1-[bis(4-chlorophenyl)methyl]azetidin-3-ylidene}(3.5-difluorophenyl)acetate

This compound was prepared according to the procedures in WO 05/000809, Preparation 4.
PREPARATION 5

Methyl (3.5-difluorophenyl)[1-(diphenylmethylazetidin-3-ylidene]acetate
This compound was prepared according to the procedures in WO 05/000809, Preparation 5.
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PREPARATI ON 3 Met hyl p -rbi s”-chl orophenv

nmet hvnazeti di n*-yl i deneXS. S-di f| uor ophenvDacet ate Thi s
W@ oomposaids was prepared according to the procedpCEES2006/045328

WO 05/ 000809, Preparation 3. PREPARATI ON 4 Met hyl | |

-P is -chlorophenv nethyl azetidin -ylidene G -difl

uor ophenv acetate This conpound was prepared accordi ng

to the procedures in WO 05/000809, Preparation 4.

PREPARATI ON 5 Met hyl fB. S—difluorophenny

| - fdi phenyl met hvDazer i dipppadhhiisRg | acetate This

conpound was prepared accor |ng to t he procedures in
1§ ; d b 1q glacetate

This cot@bhmi \{Aﬁ rarasédéace&hmg @?h.e pwcedures in Wﬁ 05/0|008(;9 , Preparation 1.
")met hyl ] azeti di n- 3-vU eny acetate
Thls conpound was ppepa?ggpg§Agﬂgﬁﬁg to t he procedures

This corrprhr&QV@é’ﬁ aQé@lhﬁEMdm to the procedures in WO 05/000809, Preparation 7.

nethyllazetrdrn S—yl ?§g#%#% (ﬁg env pethanol Thi s

conpound was prepared a 3& the procedures in
e DoethiP]ay a3

This ¢ ; %&h%&%hmg% ti'% Ipﬂ&éésdih WV@ 05w002§09 Preparatlon 8.

d|f|uorophenyl)acetahg§g¥g§g |§ conmpound
prepared according to t S
N 3 ORIFE2AL

in WO 05/ 000809
gthyl]lbenzonitrile

This ca'élpbﬁﬁd was(}!}é éMOJ&%}HQDt&MQ E;R?&kl&lﬁé‘st:h 8057060809, Preparation 9.
met ynbenzonrtrrle Thi s cogﬁpg was prepar ed

accordlng to the proce&ﬁﬁ?

XY 8%/ 0008009,

cthyl]benzonitrile, alternate preparation

Steplsv 5 S ERIP AN S Y B3 ke L i ARRRIENY nbenz0

eparatton step 1 Nr
A solubengf é%ﬁ#éb%mrs?rgf’ﬁ&ﬂﬁé?mmﬂmw Bpuifmemidegng BP g3 4 mmole) of
titaniurg tefratsoprapgxade iofCHRG1Dwes {titted ahreoingtympdratire for 10 min. Then a solution of

21.6 g (16§ ﬂn&)mbmmm%ﬁqbfmmeﬁhd% »ad&ctdaar Qmﬂhé g’(;lﬁlnon was stirred at
in

nmol e) of titaniumtetrai sopropoxi
room teggperatyrg After ]&)tmt}teé'ﬁ'ﬁgpamf gu edhy thg efldmmt@[ﬁ 3gmL brme and the solution
was rapfidly stifr@i o015 Rin. 61 ngitfabe wasfilredxhrodgh @ iy bERIZURIahd the esidue was

washed vOiﬂllibO'H‘tL % &l Weﬁle ackdsitlea @r@gl‘u& BRr3R!wird Q'Qsh\é@%lth bnne dried over
str red at 3& rat [ After 18 _h h e reactio

Na2SORgad ERRSHINIL (e FRECS AT PIUTRA BFOUED S FRa BF e Ethte b0 V% othyl acetate-
hexanesaffioril ¢he title compound; IH-NMR(CDCI3) & 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-[(1£)-(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 1M 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.
The reaction was quenched by addition of 300 mL of saturated NH4Cl solution and the layers were

separated. The organic layer was washed with 300 mL aliquots of saturated NH4C1 solution and brine,

then was dried over Na2SO4 and concentrated. The residue was filtered through a pad of silica gel using

10 to 30% ethyl acetate hexane to afford the title compound with de > 96% as determined by analytical
ChiralPak AD column; !H-NMR(CDCI3) & 1.27 (s, 9H), 3.76 (s, 1H), 5.65 (4, 1H, I = 2.3 Hz), 7.24-7.7

(m, 8H).
Step 3 3-[(:S)-amino(4-chlorophenylmethyl]benzonitrile hydrochloride
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was rapidly stirred for 15 mn. The m xture was
filtered through a pad of CELITE and the residue was
woaehme2wst h 300 nL of CH2ClI 2. The conbi ned or BanUs2006/045328

extracts were washed with brine, dried over Na2S g4

and concentrated. The residue was filtered through a

pad of silica gel using 20% et hyl acetatehexane to

afford the title conmpound; |HNWVR(CDA 3) d 1.3 1 (s,

9H) 765(t IH J =7.8 H), 7.82 (d, IH J 7.8 Hz),

To a so, 1§>g oégSO EZ 125 Wﬂgleikg—é&g%& lor’o %%rl)ég cyanop(hehyl ml_gthyl]-Z-
methylpropangy2- (Mselﬁrl%e FetmL of RS 2.5 it ofy M BCTdin dipxane. The
solutioh %QQ@:@@ at?rcfom tbmp&htufeXBAR8 S6, Med KW HilQBd Rfth 40 nfl LIR?: Fhe solids were
collecté'd‘[rgto)(lfg t)(c§1 g ggﬁrgp e, tl;]tgl v.‘)orr%mé) aegnae\Thlga SPH% A I’:}I}-} INF}\F[%ECDC13E§ 1.6 (s, 2H, br),
5.24 (s(11) 324-F GR& m &k.i n 1000 rrL t ol uene and 400 nL et her

Step 4 V?I?S)C(QQ:hﬁgoﬁhanﬁ Q-hgcgok%z@tuﬁﬁ-y JERHRAELRBGLRat h.  Then

of _a IMsoluiiton of 4-chlorophenyl ma nesi um

Toa mB‘PEFrP%l@ 3%e Q@ﬁéma}a}sofawéhl(%\fhlarw%smlrg@@ﬁw apinp{4-
chloropthempletitylifbenzowitili hpdropidenideaand 268 e0@4 amehol of NaHEAd in fR9 mL of

lsoproﬂaﬁcﬁ%als Qéhe‘&% 4%1 Q%%xﬂ&le)’ (ﬁ%pﬁ)g()rrl&i{ydgn h The mﬁufee\%thkggd to reflux for

uench t1on sat ur at
24 b, thgn pige F%’Pﬁdm} cwﬁsnv%f% r%‘l%é%l@leswmt’@aed h%eeaﬂaa mlcpomons of ether
and wateRjiRY the\igues@siagal wak ivashda vitiltwalS00] Hi! riddns DA tten tThd combined organic

extractNEhwaSHlaUbitBinRNelidaldvaaM g SO Bndticdltlad. Oﬂﬁ&eéﬂﬂg‘%@g punﬁed by

and concentrat ed. oThe residue was filtered throug
flash clygppatggrapipy ysing 1930% ety goetpte i hexgng taratiord the @flae%mms A%a clear oil;
1 H-NMR(CRXD)15d 1 6t{s 28, bi)e5.206spind-2447t 18 (e SH).2894(ms2H), 3.54 (m, 2H), 4.39 (s,
a yt| cal Chiral Pak AD col um;
IH)"‘?ﬁ’ﬁm}g()%”%/(m ! (Sie9t, 376, (5. 115,65 (4
J =2.3 H), 7.24-F XRA 1tep3

1-{1-[( &JTOBMMGQ&DQ@HQLMMMQ 8.3 Afiliordphenyl)-2-methylpropan-2-
ol hydr ochl ori deTo a sol ut| on of 850 ng (2.45 mmole) of

4- chl h 3- | th
A otk S RSB e R ieh B et snhyarons

THF waddiertd 3t ﬁoﬂiem;ﬁerdtMe}tﬁﬂeﬂNn diAGxale thelsomtisn vdt caiedta s 78 °C in a dry

. tirred a t i i h

ioe-acefype bi@andip.s a0 o FORARRENoR Sty fLotheH e Fke dopmpyoe t such a

rate that metsp?adsuemami difrfenyed. Aliter 30 mingites,cngebition 048.485 gkl -1 enmole) of methyl

{1- [(3-a%fogheng!%dxl&d%(&&ﬁeﬁm)rdetﬂylﬁz&ﬁmm@'ﬁ} (BB XiflRdrapthedyByacdtd® in 5 mL of THF

was aadizp b S v BT 5 o B0t S g b ssion o
mL PR dilpted avith FOml plgther and plloppdie wyrmp fo- agpeous NH4Cl

soluuoﬁ)’ whi Rded 3pHite QhAH tRe BAHRIRDAURDHRBY tﬁt@ﬂrbﬁw}}(edsmface of the flask. The

supeng%l gJaQ &?zg.ﬁ%h MII(hQ %&1 #%ﬁaﬁ?@&{iﬂeh @étg%\g{grgg H-{;LOJ gtg(glrs gggHgFlz and two 20
mL porfigas %&96@@ The cpmpined pragnigresivests were Syaskdorirptrated aquypps NH4CL
solutiofhnd b, dvsl dveatied Oly@nd ebrceitrdted to 2ffold thé HEd commPuLDO Lhlixture of 4

oS RIS By LERL R PR RS 5 S raciencors
column| wjiemneves-hwe 4 Ve theni2Vd, thend %6 0@n 6 grbyltacetats-hefane ttheliford two
diasterdodferS Y e oHpIAEH. Crhe enantiomers of the faster diastereomer were separated by
chromatography on an AD column chiral using 6% isopropanol in heptane. Faster diastereomer: 1H-
NMR(CDCI3) § 1.07 (s, 3H), 1.14 (S, 3H), 2.28 (t, 1H, J = 7.5Hz), 2.74 (4, 1H, J = 10.7Hz), 2.82 (t, 1H,
J=17.5 Hz), 3.10-3.16 (m, 2H), 3.62 (m, 1H), 4.20 (s, 1H), 6.67-6.73 (m, 3H), 7.21-7.33(m, 8H); Mass
Spectrum: m/e =476 (M+1 35Cl, 35C1) and 478 (M+1 35C1, 37CI).
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extracts were washed with brine, dried over MgS™4 and
concentrated. The residue was purified by flash

we booomediogr aphy usi ng 10-20% et hyl acetate in PerRaERBO6/045328
afford the title conpound as a clear oil;
|HNVR(CDCAI 3) d 1.6 (s, 2H, br), 5.24 (s, IH),
7.24-7.78 (m 8H).2.89 (m 2H), 3.54 (m 2H), 4.39 (s,
IH, 452 (m IH, 7.2-7.8 (m 8H). PREPARATION 1 1 |
- -f(3-chl orophenvi

c4- chl orophenyl ') et hynazeti din-3-vU-| -
Slower s GIRaeT P OPRETO0S hOPR BB ot (Sp3H b P20 (s 3Pt T 31388 275 @, 1T
I= 10.11129,859823?,(1%.{,0 mt{% 3%&-3f.1'67(ﬂ{, YHP OGS 2 2 dH$a32%s (18 €87-6.73 (m, 3H),
e 1 I n ] n S, r
7217 MR Sessblimo e RO PO, 1900 MR 356t vz
cooled to-78 OC in a dBRERRAEEMNOHE bath and 2.5 niL
3-((S)-@fchRrdphIROLH -@103,9fdiﬁﬁ%hkbﬁ%ﬁ&lﬁ%&@bﬂcﬁz-%hﬁzﬁprﬁ\ﬂg]a@éiﬁlﬁ{il~
Lmeo BB S B ouoh 2 rate that the Sofids rerined
This cofrpoindmmasl mgpaoid agwirfipp to the prc;ceures in WO 05/000809; Example 49.
{1 -[(3-chl orophenyl) (4-m{ropheRyld met hyl J azeti di n- 3-
[}(3,5-difluyoro nyl)acetate in 5n_ of THF was added
3-“5')-(%7?5&(9?3%‘/&{a#aéh?%gé-df%ﬂo ?ﬁ}-%-ﬁa°r3f2-m9*§y1@@%?zeﬁdlﬂ-1.-
1}me € dition of 0.1m. CH3CH

R G A e o

until the ceriumsalts ¥ onto the surface
3-((S)-(éfchlohmphédyd R-[ (PR &-(3. G plffuvadphaty A2vby dtexyarive thydprdpyil Jagetidin-1 -
Lasneke triturated with two 20 nL portions of
an t 0 20 nL_portions Of ether. _The conbi Ne

. CT'Z2 ) d
This cogypguih wasdreneErd2Ecafging to e peagedtirgsrn 4P 97900899 I 76-
NHACI sol uti on and bri MMRERNRATION/E Na2SO4 and

(o R R O ST LS ST e Tt

6% et hyl acet at e- hexans, Azi{‘,{ di astereoners of
he title conpound. The enantiomers of the faster

t
3-((19)d i d J(Br@whisronhend(Feyapehcanpsthylinzeidin-d gl apHlrow2-mathrlpropyl)-5-
fluorob&@btiitiiechi ral usi ng 6% i sopropanol in heptane. Faster
. ql 1'107th -’3-3 ox: gl'z'_egiéinggv’l]acetate

The titlq gorimpd was piEpqred frpy ethyl 3-byop-fifiporoghepglagetats apdni-[BeY
phenylrietby]azefidin-Blone (Pr?&n{tﬁm 2) b the@rdtédife deéschibad id €kep 2 of Preparation 3 except
that Iithgngxgiéxéﬁ%%&%si eﬁqe %%%edé@%ﬁ;{ﬁf?ﬁgmtﬁPdég g%;tlﬁ% ?ggie acetal; Mass
SpectruppmKp/RAGHAE], BY), 58 @& L 3EBD 1. 14 (S, 3H), 2.29 (t,
Step 2: |Eth\¢(]3—5r07no5$‘—|ﬂ_ﬁoroﬁ1eﬁﬁlif(l a diph&y.lrﬂetﬁglﬂa@eﬂdiﬂf&ﬁlliaer&?acéthnze I H,

. = /. . ). . .- S
The tltlf] ﬁBn’l}?ogg% %%ptﬁar%(?n ﬁ:’bg@ﬁ&y( &”‘Ré—i_- ?%p(%?lué'gaﬂ?en%[gé(ﬁlp%enygméthyl)-?,-
hydroxyggetidin-ryilaggtatc accaring tvittie 138@dugSdésyribaddn Re@aratipn 5;:2ess Spectrum:
m/e = 480 @1+1, 79Br), 482 (M+1, 81Br)
Step 3 Ethyl (3-bromo-5-fluorophenyl)[1-(diphenylmethyl)azetidin-3-yl]acetate

1} me

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, 79Br), 484 (M+1, 81Br).

Step 4 1-(3-Bromo-5-fluorophenyl)-1-[1-(diphenylmethyDazetidin-3-v1]-2-methylpropan-2-ol
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PREPARATI ON 12 3-((5)-(4-chl orophenyl) {3-](

16)-1-(3,5-difluorophenyl)-2-hydroxy-2-net hyl propyl ] az
webtéodionz1b3 - vUret hvDbenzonitril e This conmpoundP@BEES2006/045328

prepared according to the procedures in WO 05/000809,

Exanpl e 49. PREPARATI ON 13

3-((-S)-(4-chl orophenyl ) {3-[(1-S)-1-(3,5-difluoropheny

| )-2-fluoro-2-nethyl propyl]azetidin-lyl)

met hvDbenzonitrile This conpound was prepared

The ﬁt@%&% B%EBQ’E%\%%%‘%?%’% e[ﬁkH (? Bro nQ) y@u&%{;&?@ﬁﬁg ’dip%xer%fmetﬁyl) azetidin-3-

yllacetage peogydingtodhs prpendreafiesgribed o $tems) of Pregaration 12; Mass Spectrum: m/e = 468
(M+1, #Bli 470 @orepdigy | ) - 2- hydr oxy- 2- met hyl propyl ] azeti di n-|

Step 5 ;/(I&_.g)aﬁgé;ﬁpmo?glﬁuor}o tPre Yl? LTP ((ﬁ %&%gﬁ%@ﬁ%ﬁg ylpropan-2- ol
to the p anpte

The enm@ionppggﬁﬂmp@qt q_iSStep 4 were separated by chromatography on a ChiralPak AD column
using 3% {séér))pa(nér- Qp haedbadis sleb h20f Prepadition d2;INVARSBEIIRRY Ve = 468
. 2- hydroxy-2-netiiyl propyl]azetidin-| vUnet hvDbenzoni t r
(M+ ile This corrpound was prepared according to the
Step 6 pi-[{¢8el+Celyroing-Syihadsyhe ) 32 Snodampihelpieyl JHRdRARinEky1) 6
JerkdiciRe ) - | -

The g P 13 7 (ST Pl By DS AT BB G P apametD) szt
3-y1]-2 Btetipy Igropds 191 acE @ity (t@th Ipmwedlﬁe fi¢sauibesiih Stepl2 of Preparation 14; Mass
Specm)n'i |m/gd¢| da,bepwl gﬁg}g}y I4y§uq¥grg)§y)az etidi nI 3-vnacetate The

ro eth

i ]
The titlg z:etnpdmd @sq»m)a(e@lf@paft-&ﬂ &eh(ﬂbromy—%ﬂt@rmmnﬁl}amoro-2-methy1propy1] -1-
(dlphe@?rﬁé‘tﬁﬁp&gtldlﬁk a%'é@rﬁm% 9 the Pr&RairahéRAbed iR 6epRt oitft?éﬁaratlon 15; Mass

I"i t hj um E am e was used instead
Spectrygy; /e 30 1to Mél’kepghe acetal ; Mass Spectrum

Step 8 rﬁ-E{S): {34&88)( MBI—Bro?r&f—S -ﬂﬁqro;&@ﬁylﬁ-MﬂuproSl!—hfe)hy&tr@prl]ﬁZetiﬁtthyyl}(4-
((;'h rgﬁ R msth] ﬁ&%ﬂﬁfé\’l )ri-fdiphenyl methyl)azetidin-3
en

elaceta he T1fle conmpound_was prepared trom
The vl bpRppoyng s SYepatsd digeh 5 R Db OPRBAVT SHOroR g2 thuoro-3-
methylprepyll|aretidiyed docdrdingyto thepy@zéirt dedoriBedyih |[Saped cftfecetionh d5 Bcept that
DIEA &«é%, ds@@m@&&?@tdfsﬁ’z@ deRe Sﬂé@cﬂuh %/@Eej@f(ﬁltﬂlo%él 7%;3 %31 (M+1, 35C,
§ 79°r), 482 (M,
81Br ancP 3e7ccx Br), 576 (M+1, 8 B 1).
Step 9 3-((15)-1-{1-[(S)-(4-chlorophenyl)(3-cyanophenyl)methyljazetidin-3-yl}-2-fluoro-2-
methylpropyl)-S-fluorobenzonitrile
A suspension of 143 mg (0.27 mmole) of 3-[(S)-{3-[(15)-1-(3-bromo-5-fluorophenyl)-2-fluoro-2-
methylpropyl]azetidin-1-yl}(4-chlorophenyl)methyl]benzonitrile, 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 ethy! 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, 35CI), 478
+1, 37CI).

PREPARATION 17
Ethy! 3-(1-{1-[(4-chlorophenyl)(3-cyanophenyl)methyljazetidin-3-yl } -2-fluoro-2-methylpropyl)-5-

fluorobenzoate
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Step 3 Ethyl
f B- brono- S-f | uor ophenvDri - rdi phenyl net hvDazeti di n- S-yl

w0 awmenedies The titl e conpound was prepared fronPer/bigt006/045328
(3-brono-5-fl uorophenyl)[I-(di phenyl net hyl)
azetidin-3- ylidene]acetate according to the procedure
described in Preparation 6 except that THF was used as
the co-solvent; Mass Spectrum me = 482 (Mtl , 79b
r), 484 (Ml , 8lbr) . Step 4

Step 1:. l 3- ~PI-edi 1%1@&14\&9 €cl)1(. m%l%ﬁ—z-ﬂdoro-& %&Q?&Xmﬁ?g Q'Ml )o%%r?zlolm
A solutmné)é 3 éag f3,4(51|£h r@phls pf [l (3—bromo-5 ﬂuorophenyl)-2-ﬂuoro-2-methylpropyl] 1-
(dipherfyEndihya)iBethtidel 8.080@7e3)thmbl of Ahd&anmkEidpih 2 mmol) of

tns(dlbgnzgzhdengac&?onﬁ)\égiaﬂg&t&l%é%dg? 02{? Z? g}% %1(2'95‘%1/’3:;18 ggﬁﬁt?fw and 1 mL of

water vmséegasspggox( INp-pt ot 71@@ jt wag mm(q\mmo 0% 1hfter) 17 bSiteyss Soficentrated to remove
solventb.- Bhvin-thSmbitra®vab pburedin@pI0OL bf ether/cthyl acetate (1:1) and 100 mL aq NaHCO3.

t th Nz 20 Ol..
The or%aﬁ{c l%ﬁg %IQ %AHJEEFJS\JA% #Igﬁg ah&i Cl’%tyat‘%d é‘hrer?es ! QBf'i‘n”ﬁe% byqslhca gel
chromatagpaphy et wmwmawgrtapmffooiﬁha tlﬁBlnccmaidaa& as@whm& soitird; 1H-

NMR(CBCRY 53%X6,BHD pantifz)h epo@NEL.IS Ziﬂ&}; ng &€l 1H[J St aPiz), 206-2.96 (m, 2H),
3.08-3. gz[ ﬁ’,%ﬁ‘té 1, SR PECE U, 7758 43 @ O8aMitks Soaeehm e = 417
(M+1).S) - | - ( 3- br ono- 5- f | uor ophenvl V2-f | uor o- 2- met hvl propvl ] -
Step 2:| 31§l wﬁW{dHﬁmW)Lze}ldﬁ’azﬁ{'ﬂ Slierol B hetiyldr Spy P RSPRARHWBR acid
The reaBicrbgl pitugs 6} 8.G7:4 P EEIBKA G Gensimstighersyitinet Hy fluoro-2-
methylprppyl}-diftluorddendohit@ler{Bteh ), 125 pdrefEtQH, adOrmll 6fjSN DaOBewas refluxed for
3.5h, ’I@i@ﬁ’ RQFY [a%ug@@ﬁ)r ﬂ}peq 5 \Qxﬂf‘ﬁ@ﬁ%l fx(d é:)orn E&k t(P m)%e scl\@e%‘?s To the

it

re51due as a&%elé Ofrpf of CI4[2812{0 issolve tﬁe was ﬁ]terexf to’remove the solid.
The 8011d>1}i¥*1r vfag M@F@W@L@Iz@iz ephtheybinbired bngario laenywichy/doprappted to afford

oS DA NS S =0

X; J-Hagre-2-pathylpiopyd} 5fhyopebenzoate
A mixtjre 0€ 2.0y (7. bamabl) besk {41 &hﬁ&nﬁmﬁhym&ﬂahai-ylm ﬂU@ro—%ﬁ:&ylpropyl} -5-
ﬂuorob%&%ﬁ:t %}Hnﬁ%fof' 413’%1 gn ioxane %?121&00 m?, of gi%h was T ﬂux?ed After 10h, it was

concentgated ipyremavq ygysy Tp Sheapughs. wasrelissh 18MngT GH2Clo a3 of HoO and
pH wasradiustell po o8 Withaax¥aHG@p, theyl gxfdeted with CH2Cla. The combined organic layer was
dried o&tﬁ lNQEQﬁB SﬂH’ m{eh b he &Qfdhé %?p&ﬂféd Hr Hh%a gé:f mm%ﬁx%ﬁy with

ared

hexane etf“{plf?s‘j‘a? R %ff‘ﬁ f Sirditls compemg s an yihite solids JEYMR(CDCI3) 8 1.25(d, 3H, J=
22Hz), 1B0(dy 310y )12k B 26421 (6 3RS Y 2GCIAI 25 (,aH, he SMHCRLUILEIH, T = 8Hz), 2.97
(m, 1HI838 Ghl ﬁ@') 8B4 @Beﬁ{)zs gk SPEﬁPﬁI @*Hz?'& 223, %GP% {eqhé‘ﬁsg'f% Jp = THz),

was used I nst ead Mass ectr
7103-7(qﬂ|(rn;I%Masv@:qcsmmmi'm@d@aa 8 1b r and 37ci, 79

Step 4: [Bitiyl 5@’&2&‘&1‘&3&5@11018 -2LiBEthy1propPh SPMRrobehifoate S) -l {l

Ethyl 3{?{5@&? gﬁﬁeﬁ{ Del L3-Sy anepheny ) et vl az te:'lz%!at@ F6g, 16.40
mmol) was hydrogenated in 150 mL of EtOH in the presence 3.4g of PA(OH)2 under 50 Psi pressure
hydrogen for 24 h. Then it was filtered to remove the solid and washed with CH2Cly. The combined

ompound

organic layer was concentrated and washed with hexanes/ether to afford the title compound as an white
solid. Mass Spectrum: m/e = 298 (M+1).
Step 5: Ethyl 3-(1-{1-[(4-chlorophenyl)(3-cyanophenyl)methyl]azetidin-3-y1}-2-fluoro-2-

methylpropyl)-5-fluorobenzoate
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met hyl propyl V5-fl uor obenzonitrile A suspension of 143
mg (0.27 mmol e) of
W@20070§2198- [ (I S) - | - (3- br ono- 5-f | uor ophenyl ) - 2- P¢TVOSOR045328
met hyl propyl ] azeti din-1-yl}(4-chl orophenyl) et hyl ] benz
onitrile, 0.026 ng (0.216 mmole) of Zn(CN)2, 5 ng
(0. 005 nmmol e) of
tris(di benzyli deneacet one)di pal | adi um(0) and 8 ngy
(0.014 nmmole) of 1, 1' -

The miﬁhé (og!ggggg»@ &?&?&ﬁé&%ﬁ 811 g%ﬁi@ﬁx-ﬂ z’-ﬂé?x%tz 8£th§ilgé’op5l'§’F -
ﬂuorobﬂ’éa%t%dg Hie ﬂf@O[bU@?(éTChJPWPhefﬂ*P@eé‘UﬂhﬂzeﬁmWﬁé mL(34.36 mmol) of DIEA in
40 mL efabaeritrilaivasrefligal fohilg thenaohiditraedlinl aekb. Ve mixture was poured into 150

mL of Cﬁ@j@l% LaPREML Q%é(\@%ﬁcé? Pitne SRR 1ay@Pwildrfdabr nﬁé‘zt%bi“éﬁd concentrated.

nmL water. The lNayers were ‘separated a
Two pajigpfasernit sgrapoupds wors serseated WisiicaeebduemmatpgeplivoBinglsfdiastereomers

were separdte@ b2 Ehitdl AD ca@Rh;diss SpEEruiO A D883 guearsisen) %537\@1, 37C)).
were dried over I\IaZSOél;f?%?D n[éSBII ated. The residue
was purlfl ed by prepar 9%% S ng 20% et hyI

ﬂuc,rob&@sg&rum me = 476 (MH 3 5 C|), 478 (Ml 37ci).

Pfepafe%f@.pw 2 5?&'1%?%%2-%% TaowAmebRerprRer iarebrarqats apd 3-hrgmot-
cyanophenymethylibenearifyilgrsaigscrive Sinl Rrepacition 13 RaetSt; dffasd Sp@iru@: fn/e = 514.
1- (d| phenyl t net hv azetp@pm:mbN 19 I
rile

D ] g phen __,g-.: 5 li r e:tldm-g—yp}I é-ﬂuoro—z-methvlpropyl)-S-

ﬂuorobehsz@lﬂﬁr ono- 5- f | uorphenyl ) -2- fI uor o- 2- met hyl pr opyl |
A mlxturJ: of {diRh @‘Ml rﬁi‘?x BF kgl J(fil{fl 4-c1?i}o?(;§ﬂe1(y¥)z3 Qﬁnmn}l)xggthyl] azetidin-3-

3112 AP B DR S E R A a%mmw S {1436 mpP S pydrszine, and
4mL of nEtOH) wasfheDip¥Po tieflu@ OAfidr &bf thDhfxtaredvabrbnaehtraved ®rremaee solvents to afford
the of ti€le G&ﬁ;&ﬁdd E@in azhllfe golidr - Nﬂle@vdly,)mas zatd BHeﬂ= zmz; 41029@&311 J=

was concent

r
21010, S 8 117446k £33 THoUT BB Y GoBiihd 05t A2y D, 351 G
2H), 3.@detlH #=0H2D) 4266, 18)) T06-A]1 MaHIG)3MaH Bpeetngiiiive = 89 eM+1, 35C1),
511 (u¥R37@pi ed over Na2S g4 and concentrated. The residue

was purlfl ed by silica_gel chromatography wi th

hexanes/ et hyl acet ate £ TdONRE title corrpound as
3-[(4-chdorupehd )(3 2 iftliord - HS 3drogl A plenyd) iR
vl)meth;;‘l]t;)éqg&'h’i@_" J— 21Hz) 2. 30 (t IH J 7, 8Hz) 2.86-2. 96

Z
To the lﬁlxz*se pid2 IMO 08711111130 ‘Pf &ﬁlyé ¢ i%Hﬁ'CS‘MW’SﬂXé'FY@ﬁPgW%mﬁhYH

azetidindBlyl } 2Mihlo}o-2-Bieltiy/ Iptopyd)-5-fluorobenzoate in 3 mL of THF was added 0.18 mL (0.36
mmol) Jf‘zfﬁ'[ﬁﬁlH.P E@Gt%rﬁﬁt’ﬁw Qn@%ﬁ‘é éoﬂiﬁ@n 3va¥ Etlrred overnight at rt.. Then it was poured

-5 The
20 LS PS5 5L DB e b B SO L
combind@t drganid laghirphe byﬁd&ﬁﬁr&tyd ) Bieatdidlicva3 p}(hi]icc?b}f dilicargdt chromatography with
hexane/ %}XL’(Q&S{?%&M%J t;ti'égc’r\lg%a%zqo \r%géz&hlr]tlgg?lu Xe ?é%éc 1251'11?1‘ ggl (M+1,
35cy, 418§ Qs gﬂﬁlhst ed to pH = 4-5 with 12N HJ and
concentrated to renovePREPXRAITSONDQ t he

3-(1-{1-[(4-chlorophenyl)(3-cyanophenyl)methyllazetidin-3-y1}-2-fluoro-2-methylpropyl)-5-

fluorobenzoic acid

A mixture of 112 mg (0.214 mmol) of ethyl 3-(1-{1-[(4-chlorophenyl)(3-cyanophenyl)methyl] azetidin-
3-yl}-2-fluoro-2-methylpropyl)-5-fluorobenzoate and 1.2 mL of 1M LiOH in 5 mL of EtOH was stirred

for 2.5h atrt. The solution was adjusted to pH = 5-6 with 6N HCI and concentrated to remove solvents.
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resi due was added 200 nL of CH2O 2to dissolve the

conpound and it was filtered to renove the solid. The
weebi7deiayer was washed with CH2Cl 2 and t he copOT/SEH06/045328

organi c layers were concentrated to afford the title

conmpound as white solid; Mass Spectrum nfe = 436

(MH). Step 3: Ethyl 3-(

1-f1-fdi phenyl net hvDazeti di n- 3

-yl 1-2-f1 uor o- 2- rnethyl propyl }-5-fluorobenzoate A

The resg&\? V&Jaf ?xs%o Iveb ngl%y %ﬁ@@? %ischds _r%/ ‘fef“_oﬁ?df \i)yu%lrt%ucﬁ'n. nTg:te I%olution was
concentrhtpd wynffofd fhe title umnmb@dm oh evhite balid; MassipeofrudiNnidG 495r(M+1, 35CT), 497
o+1, @xane, and 200 nL of EtOH was refluxed. After 1Ch,
It was concentrated to renove solvents. To the residue
was added 150 nlL of CHXBEFARYTEENE of H20 and pH was
3-(1-{ la[i4-tisbrephdny]) (3~ 8/andihen i imdialtiat tidid-Biel} - BRusrateethyibiopyl)-5-fluoro-N-
= The conbi ned organic | ayer was dried over

Mﬂ%‘e and concentrat ed he resi due was purified }éaz
A solutign of 4§ me(0.08p mznah) efg?ébrﬁ&r[(ﬂ/r%)r%wﬂ&ﬁmyhmaa@ﬁtar etidin-3-y1}-2-
ﬂuoro-B-ﬁheﬂ'fyipﬁdSISi/lI HQubrobdreoie Qﬂiﬁplmﬂmgfio 204 o) f %OdSLdﬂmethyl-armnopropyl)-N—

ethylc logd %5 g (0. 'Bl l T 03 ( .23 mrh ‘} of methyl amine
(2M n %%%D%ég eﬁﬁ éf % %fp}@ﬁlz W St"Eede'g‘(‘fﬁh%]?tH) Then it was
concenttatéd. (g resilie was ;ﬁl&f 6& by kilica gel ShrémbboprapHy With G&xané/kdetone to afford the
title coﬁ'}'gélgldgzg » wiiite sdlicE a%é S]‘zjle% u Kﬁ% 5(%8t é\?—g’l ES@,#IP(MJF:} l_97‘Cl)

&Sty
3(I-azet|d|n3yl 2-f1 wml‘ﬁ%propyl) 5-f | uor obe

3-(1-{ 1P ah16r0 1} -2-fluoro-2-methylpropy-5-fluoro-N.N-
1meth3l t{,nzallnl (di phenyl net hyl )azetidin-3-yl]-2-fluoro-2-neth

d
W}-S fl uorobenzoate (7.6 16.40 mmol ) was
Prepar 0 géhal dd-dhterapeny (3 eyareplgyl WEthmBaqstlélsé’ﬂd}.}2&‘1U¢g>-2)-ineﬂlylpr0pyl)-
-ﬂuoraﬂzﬁm 201&'&&3&1%%@1ypﬁhnﬁc&§aﬂl Qo ¥ f&ﬂ&ﬁa ﬁ%ﬂﬁéﬁ dlh Pre;EHﬁBon 22; Mass
e so and washed w
Spec 2 tz%'ﬁlgﬁi rrlgﬁ)ng%fwnyg )Iayer was concent rat ed
and vvashed with hexanesFléEImaRAT@I\é% ord the title

3-(1- {1c%mm9?eg§1@c¢g%ah@nﬁﬁﬁét®na§@% -PRAC AL -2Th&hTipdBi)-s-
fluorob chl or ophenvDG- cvanophenyPnet hyl | azeti di n-S-yl}
PreparedXrdrh Brt-¢§1 -2 -airbsrdphieny 1Pl dnophenfy i methglerrtdiat3eyT ha-fluoro-2-methylpropyl)-

5-fluor@Behbdlé Soi®hndanFtbhis QAR lie RbcelifWescribed m)Prc aration 22; Mass

s S SABM AL c%w%séw pafch, oYL TTORY

3-[ brono( 4-chl orophenleRﬁIABtATllﬁEhZﬁm trile, 6

Isoproﬁi_—ﬁ ?ﬂi ﬁg4maﬁhgﬁy1%% 9he41 m:th
uxe then concentrate In vacuo e

mMﬂ’ﬁ‘%@l‘i‘iﬁre was poured into 150 mL of CH2CI2 and 30 ni of
Prepareidfrdia HOCE 1 -[(Fhblcoophamyl (3 IcpanephangBmelthy Baketidies3 -2 Shpdroaliehethylpropyl)-
-ﬂuormmasa,@mﬁ.soplmnmca&d& t§ mcsd&Qm%m%%? PRip&ration 21; Mass

arated by gmat ogr aphy

Specmﬂﬁ‘ é@?eﬁéﬁ%ﬁ%m@)ei}?g%ﬂat Zg)by a chiral AD col um;
Mass Spectrum nfe = S5ZREMBATIONG2&] ) 525 ( M+l

Methyl&&@@-@-c?@pﬁ@@ﬂ{gﬁ 1&'53-1 -(3,5-difluorophenyl)-2-fluoro-2-methylpropyl]azetidin-1-
yl}methyl)benzoate

Step 1 Methyl 4-[(3-cyanopheny])(hydroxy)methyl]benzoate

A solution of 3.0 g (15 mmole) of methyl 4-(chlorocarbonyl)benzoate and 183 mg (0.2 mmole) of
tris(dibenzylideneacetone)dipalladium(0) was cooled to 0 °C under N2. After S min, 32 mL ofa0.5 M

solution of (3-cyanophenyl)(iodo)zinc in THF was added dropwise and the solution was stirred at rt.
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Et hyl 3-(1-(l-r(4-cvano rhenyl )(3-cg
anophenyl ' )i net hyl ] azeti di n-3-vU 2-fl uoro- 2- net hyl prop
w@ k00062193 | uor obenzoat e Prepared from et hyl PCT/US2006/045328
3-(l-azetidin-3-yl-2-fluoro-2-nethyl propyl)-5-fl uorobe
nzoate and 3-[ brono(4- cyapophenyl)net hyl ] benzonitrile
as described in Preparation 17, Part 5; Mass Spectrum
me = 514. PREPARATION 19 3-( | S -I -( I -r
S) - (4- chl or ophenvp( 3- cyanophenyl

e AT TR0 o TP O By e

layers vadfre edphsalted and the aqueous layer was washed with three 30 mL portions of ether. The
combindd biganit ehikabtsGid O tRdHeE With 30 3a1C ¥ CRRRNEMMAIEDS sEMbidn and 30 mL brine

azet| din- 3- . . .
before i dric e MESOH R fPAFBRIFH) The 1505 BRRfizolyed in 50 mL of 1:5 CH3OH-
THF anfdpelpd taf) 7@ T d thjs, w3, a8ded J006uS@ 3 fmuhgle)pdf Nupdisainitwe pominos over 10
minute$ nl‘\ﬂ@rf Z(fﬂigfkh\é@&c%gsdq&ﬁ’c}feg fb&f H@fdititﬁr (‘iflelrmﬁ Qatultana% I\]Zafzgo solution and

m xt ure was‘concent rat,ed tQ renove solvents tQ arrt or
concenfrfed. oFherregultingespyovasdlibited avithgther endsaitgred. TheshiRresider $ps washed
with etlgbr in®Phe domBinked fitrafed Mzje, wakh@&Déidh bdird, dded FEHIR> DR Edncentrated to an

oil that %JE'B 81‘32%&171#%71'320):1 geéalgctsmrﬁ(tg%lh?’uéfgl% E s g-tg'rzz?f}_sn?oélébé r}%%! é_t?i)igtc-hcxanc .

Homoggneeusiragipns werggoynhined pnd concepgrated yof affangd thetitle cofypeund as a white solid.

Step 2:3ﬂ&ﬁ§lrmm-é{\z?nggﬁe§_5ﬂ&v%nﬁﬂh%%%§l (M, 37ci).
5 éﬁmﬁﬁgﬂr{;@;ﬁ%‘\é

Toa SO{_:I;BIEI_‘E) PT 4% e gl_ \c/)%? en&l)&%&r];l(}gronreg{yk]benzoate in 3 mL of

CH2CT2 yaspddrg PR b 6117 18% 8t imple) of SQPRRe tThy pelvisnatsHirp@undst N2 at it for 1h,
then wasleeoled 10t UTRinah iekdbathy Kothi38vagratded 160 uB (337 m@-1(8 mmole) of SOBr) and the
. -{1-[(4-cC 3-.cyanophenyl ).net hyl. .
T e ——
aqueoug §aHRO3 spiptiest Thspaygaswerg sapgratedipd fhe (aBees layRbvys wished with two 20
mL portiddBdf ethet. Ultie@dmbihed bfgafio dxtrdvss wat whiled withbriat) drie@dver MgSO4 and
ove ni?%ht ?tt r tl. Then %t was pour ed into 20 m_ of
concen JRYEEA G URET BrectT HERATE PP ayer was
Step 3: Methylct-&8)-(3idyanapkieh®l 7 3-§01 9)-1 4635 -difivorapbeh vbx 23 fug sty
VoS daR SRR HANBEhzokBE residue was purified by silica
..gel _chrqnatography w th _hexane/ethyl acetate to afford
The tiflf fompqup /5g § Hgﬁée@g} 4brpie @-cypraphenyrsty dbenzpate ard 3-1(15)-1-3,5-
difluoraphenyt)-2L8fiorpHingth@p(Spy1]azéBBné Bidp 1, Frapadatio REMAXRAI prabeddre described in
Step 2 o Preparation 15. The product was purified by chromatogr: p%;y on an column using 30%
i Ssn TR MM T AT R
= 6.5 Ha,cliH), 2.83-2.89 (m, 2H), 3.05-3.22 (m, 2H), 3.65 (m, 1H), 3.92 (s, 3H), 4.34 (s, 1H), 6.68-6.71
(m, 3H), 7.21-7.8 (m, 8H); Mass Spectrum: m/e = 493 (M+1).
PREPARATION 27
Methyl 4-((S)-(3-cyanophenyl) {3-[(1.5)-1-(3.5-difluorophenyl)-2-fluoro-2-methylpropyl]azetidin-1-
yl}methyl)benzoate
Further elution of the AD column from Example Preparation 26, Step 3, afforded the title compound; 1H-
NMR(CDCI3) 6 1.25 (t, J =22 Hz, 6H), 2.33 (1, J = 6.5 Hz, 1H), 2.83-2.89 (m, 2H), 3.05-3.22 (m, 2H),
3.65 (m, 1H), 4.02 (s, 3H), 4.34 (s, 1H), 6.68-6.71 (m, 3H), 7.21-7.8 (m, 8H); Mass Spectrum: m/e =
493 (M+1).

PREPARATION 28

1]azetidin-1-

yl}methyl)benzoate
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A mxture of 112 ng (0.214 muol ) of ethyl 3-(I-{

| - (4-chl orophenyl) (3-cyanophenyl ) nethyl] azeti di n-
wW@3200706293 | uor o- 2- net hyl rropyl ) - 5- f | uor obenzoareT/anzho6/045328

1.2 mL of IMLIOHin 5 nL of EtOH was stirred for 2.5h

at rt. The solution was adjusted to pH = 5-6 with 6N

HC and concentrated to renove sol vents. The residue

was dissolve in 10 nL of CH2CI 2 and solids were

rermved by filtration. The solution was concentrated

A soluti %{1 rOS [ﬁd(ot § t&l&%@f r%ﬂﬁi%%@%-é?—cng e(rwﬁl{f [')(Ié.g)d J\/?ﬁf?luomphenyl)-z-
fluoro- Mﬂmqm@qzq@m- -yl}methyl)benzoate in 2 mL ispopropanol was cooled to 0 °C. To this
was addedd drbops $(.6M1lsOREBH SﬂMJthfxt%nﬁﬁ/ ANRRLRMMA L RYibn was allowed to warm to

room terh Q)'va' 33h y’h‘le Kgactt off QJaQ ﬂ ?111 ? é)@éh@ %1819 %g% d%ﬁ%})f&%h?ated NaHCO3

enzam de utio

solutiog meq 5’{3 selption was Cepifﬁﬁéﬁ% ﬂ%@?%ﬁ?ﬂf@ﬁyﬂ?mm FAH2472 endithe solution
concenftatdd y {I'}le rsidhd Way ﬁ’ltegéd"@}d%%ﬁ R 5&@36@;1115&1 £d14GHh9BSNFROR c-hexane to afford

thetltl@%o:?%& lﬁx% nop;}ﬁop (ﬂgt}m{ SH), 136 (t, 1=22 Hz, 3H), 1.3 (1,1 =22

Hz, 3H\2ci7octhy eﬁ;sd@ 1H).2.832. w(rmw)mm-) 2mth—IBBT3 6121@, 1H), 4.02 (s, 3H), 4.34
. 1H) 8’6% mbi gg\ﬁ et Mx’n @Esl fBask %g/éc mTkJqu) s4Bquthyy( 0. 28

tirred overnlght
at !t: Then |t vvas conc%%@%@l N’ﬁ% resi due was

ASH nmeiphetyBhflusbi2hmethylpropyllazetidin-1-
vlkmet{q\g%@g%agcetone to afford the t|t| e conpound as a whi te

The tlté-ferl‘nyou—rg%%% RS e%gquog}gmg{ h)?l 4_(( -cyanophenyl) {3 [( 15)5-%(()3 g dlﬂuorophenyl)-z-

fluoro-2-nfethyiprpgylzetidor- b Heriy))Gerzvae agbsainyg (hriksptodalnas ideicribed in
Preparzg; UZS %x{ Pﬁ&ﬁpeﬂ?agmm Llsgcﬁ %d Af 1§opuﬂ'¢19510as% solvent; Mass Spectrum: m/e =

I_met hyl benzam de Prepar rom
507 Mgl 2 -{l-[(4-chl orophenyl) (3-cyanophenyl ) net hyl ] azeti di
n-3-yl }-2-fluoro-2- net hpREPAFATION 50 f | uor obenzoi c aci d

3-((S)- @%Lm’-l%}y Yiaa sjﬁ_—@%%ﬂhﬂ&ﬁ&e@Bbﬂﬁmﬁ&?&%@%ﬁ@@%&dﬂ?ﬂ
aration 2Z; NBSS Sp = ,

ﬂm&@%@@ﬂﬁl , 37C). PREPARATION 24
The tit@-complndrn24 pedphea mhemym}1(£«@v6rwah@n¢ﬂy)m@m Mz &Uiffhbrophenyl)-2-
fluoro- -m?éﬂ-éle 81?yfliakel{1%r = -P'l}%th@}%cpnzgﬁg laéé%rdn]:gl tlc'l)%eoprgge ure hs?ed in Preparation 19;
Mass S{Piﬁh[‘l(mﬂéhfé%ﬂié | ) (3- cyanophenyl ) net hyl ] azeti di n- 3-y

|'}-2-fluoro-2- rret hyI propmlgﬁAR&rfdwg)f obenzoic acid and
Meth G acg d A{-CC}ﬁoro { e S I bed I 1lazetidin-3-

yllacetaigg (MH, 3 7 CI). PREPARATI ON 25
Step 1 Methyl (2R)-(3-bromo-5-fluorophenyl) {1-[(S)-(4-chlorophenyl)(3-cyanophenyDmethyl]

azetidin-3-yl}acetate
Further elution of the column in Example 26, Step 7 afforded methyl (2R)-(3-bromo-5-fluorophenyl) {1-
[(S)-(4-chlorophenyl)(3-cyanophenyl)methyljazetidin-3-yl }acetate; 1H-NMR(CDCl3) & 2.67(t, 1H, J =
6.2 Hz), 2.90(dd, 1H, J} = 7.3 Hg, Jp = 5.5 Hz ), 3.09- 3.13(m, 2H), 3.43(t, 1H, J = 7.3 Hz), 3.68(s, 3H),
3.82(d, 1H, T = 10.7 Hz), 4.34(s, 1H), 6.96 (4, 1H, J= 8.9Hz), 7.17(d, 1H,J=8.1 Hz), 720 (d, 1H, J =
12Hz), 7.26-7.32 (m, 5H), 7.40 (t, 1H, J =7.6 Hz), 7.50 (d, 1H, ¥ = 7.7Hz), 7.60 (d, 1H, J = 8.0Hz), 7.70
(s, 1H); Mass Spectrum: m/e = 527 527(M+1, 35C1 79Br), 529 (M+1, 37C179Br/35C1 81Br ), 531 (M+1,
37C1 "'Br).
Step 2 Methyl (25)-(3-bromo-5-fluorophenyl){1-[(:S)-(4-chlorophenyl)(3-cyanophenyl)methyl]
azetidin-3-yl}acetate
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| sopropyl 3-d- -rf4-chl orophenyl)f3-cvanophenyl
")nmet hynazeti din-3-yl)-2-fluoro-2-nethvlpro ryl)-5-

wo baoonetienzoat e Prepared from PCT/US2006/045328
3-(I-{I-[(4-chl orophenyl) (3-cyanophenyl ) net hyl ] azetid
n-3-yl}-2-fluoro-2-nethyl propyl)- 5-fluorobenzoic acid
and i sopropanol according to the procedure descri bed
in Preparation 21; Mass Spectrum me = 537 (M,
35ci), 539 (M+l, 37d). PREPARATI ON 26 thhyl 4- ((

Toa sotuu(:ﬁ 5?2’@5‘%{?% 5y %)rﬁ%aéf@{xeﬁaﬂ Igzzf)jis el #]lﬁ?\ ;gog NSO I{? [(é{ g u
°h1°r°P¥e%Xh9¥anapft€m§)f§9‘hﬂlﬂZmP)y }HM?W;FSO )r\&etﬁr’WF | tbéﬂztm @f 40.90 mL
(40.9 minoB)df Uik HiGH b&tm&e&xygﬂﬁ:}émamm)a th) "Rk B¥ded and the reacti on mixture was

hIor enz ate and
sined 5 S P O PHEURORARh R Bt ol O R PR s Jhagh . e
mlxmfed”ft?eat}#a%F i 208rplef Sfaﬁti ﬁhe vagerjayep pagextragted vithIGiia(da (100 mL x2).
The coabin¢Borgyria Dptravasl dried o@ba)mgsm anld coidfenit@ted. atigkadsiGhicOPaN sBfarated by

. nd the so at h, the

stica sftafrapmighy et RSt i ap s o 4oL B gits Somb g apetit 29-6-
bromo—é-@luqtophﬂmybﬁld[(SB(%@lceothnyl)@maﬁoay@wﬁmméawe@latmlbnbetate 18-
NMR(GDT3} Hie. sea,ulepme 4.211€), 2\9a@dy\Vas,1g e 16 Hh, 1h Ry 22 B30, 31898- 3.16(m, 21H),

th d organlc extracts were
316, P02 B i Sht AD-Gr AB Sr a0 ECRIGS JFed S S8 omn,
7.17(d, M, b1=|8r‘i)eH¢3eT r @, b8 Irg 1267)e 420068 (g3, 23801 1H, T =7.6 Hz), 7.50 (d, 1H, T
= 7.5HH0N6CE 1AL L7 sFBS 788, Gl . MBS S ééu%?l% Yf?éi—'5§7(§@r1”35@1f793 0, 529 (M1,

370179%§5( g%} agg-&%%iﬁgw uB?ﬂ, ?ff t] gc%.éo %A”?éiaf%ﬂrged megyl {(2R)-(3-

bromo—iﬁlnqrtoebenym -EF)-@6chinrophetyi}(3 egamphan)wathy Jaretidin Sdyl acetate; 1H-
NMR(caItctgt $ 287@f 1H] 0= &2y, abe@aNe2 3P4+ BoHuh eNs a8 ), 3.00- 3 13(m, 2H),

d__The re ting sl was diluted w
3436, STV TR R Prtaee S 3 %0lit VP 0 T s, B8 1 .91,
7.17(d, éHhEF 8driiz)f h20 @o i) IFG(HZHZ)J 1.2&67 83 mEIHD), a0 KIGCHV\] +he6 Hz), 750 (d, 1H,J

=7.7H H EF¢d, P ﬁdlspﬁﬁjé %ss?]t—‘tjriﬁas%%P L aped sﬁ?gﬁy Q'Sbl 798r) 529 (M+1,

ur ca ge ronatogra
37C179§f/§§§1§?§ﬂ?éﬁt (41 fg}étgi%% Et QAc- hexane. Hormgeneous
fracti ons were conbi ned @&xANPhEantrated to afford the
title conpound as a wGNe solkd. Step 2: Met hyl
| Beggoate To a

sol ution of 261 ny mmol e) TE hy_L§

4-[ (3- cyanophenyl ) (hyNr oxy y ]beﬁzoabe in 3 nL of
CH2Cl 2 was added 66 u) (NG .9 mmol e) of SOC 2.

The solution was s ed unde at it for Ih, then

an ice bath. To this was added
nmol e) of SOBr2 and the sol ution

for 2h The reactlon mas quenched
5 6 & L Bidayxadiazol-2-yl)phenyl]-

2-meth 1 azandlffh 1 enmmml epar at ed and the aqueous
Toa soﬂuﬂgr? bf Wg W}ﬁgow& I}-(t( m-lgﬂ -[(S)-(4-chlorophenyl)(3-cyanophenyl)
methyllazetidin-3-yl}-2-fluoro-2-methylpropyl)-5-fluorobenzohydrazide (Preparation 19) in 2 mL
CH2Cl2 was added 11.3 uL(0.215 mmol) of phosgene solution (20% in toluene) at 0°C, followed by
stirring at rt. After 1.5h, the solution was concentrated in vacuo to remove solvents and 2mL of 2N NH3

was cooled to 0 O

140 uL (327 nm,

was stlrred at 0
chlgrophe; S-2

Cl
C

in MeOH was added and the solution was concentrated again. The residue was purified by silica gel
chromatography with CH2Cl2 / acetone to afford the title compound as a white solid; 1H-NMR(CDCIl3)
& 1.22(d, 3H, J=22Hz), 1.28(d, 3H, J=22Hz), 2.36 (t, 1H, J = 8Hz), 2.91 (t, 1H, J = 8 Hz), 2.96 (m, 1H),
3.12(t, 1H, T =7 Hz2), 3.27 (m, 1H), 3.64 (t, 1H, J = 6 HZ), 4.30 (s, 1H), 7.06-7.71 (m, 12H); Mass
Spectrum: m/e = 535 (M+1, 35C}), 537 (M+1, 37CI).
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mL portions of ether. The conbined organic extracts
were washed with brine, dried over MySq 4 and
wa@oocendipat ed. The resulting oil was used direrdT/yS2006/045328
the next step. Step 3. Methyl
4-ff5)-r3-cvanophenvnf 3-r(l-?)-1-r3.5-difluorophenyl')
-2-fluoro-2-nethyl propyn azetidin- 1-yl nethvDbenzoate
The title conpound was prepared nethyl
4-[ brono( 3- cyanophenyl ) net hyl ] benzoate and 3-[( | S)
-1 -(3, 5-
di fl uor ophenyl ) -2-fl uor j5Xﬁ%ﬁ1)§1propyl]azetldlne
(Step 1, Preparation & procegdure described in
Step 2 of Preparatign X Was purified by
chr omat ogr aphy on an-Ap colunn\ RO Db
i sopropanol - hept ane t o a0 he title conpound,
| HNVR(CDC 3) d 1.25 2%-Flz, 6H, 2.33 (t, J
= 6.5 Hz, IH), 2.83 ( 3.05-3.22 (m ZFD
3.65 (m IH, 3.92 3H), 4.34 (s, IH), 6.68- 6 71
(n1 SFD 7 21-7.8 Qh} 8H); Mass Spectrum nfe = 493
' MEFIEWA)-S -(1.3.4-oxadiazol-2-yl)phenyl]-2-
3- TT
1211 uor o- 2- nmet hyl propynazet
A solutmdx of 4I1 yrig) (01%1 hyﬂl@lb!fniﬁéﬁ)el i Shét-chidraphcopl) Gfcybinphély Hmethyl]

azetldnfl@ |3Mr-mﬂtx&‘3rﬁ W#ﬁyﬁrsmfﬁehﬁﬂ%&@nd@&ﬂpl ésmLéﬁifetmj'IQ)@gxofomate in2
title coppound

mL of Weneg{_qf [ ﬁi f§33 é at 1253C,_fo)ém§eq%op?_<bmrat20r:8tg r?n@g sehzf:nts The residue
was pufifd byZildia-g8l dRorhaperdply, with ikxafeigthyl lbctatd/afdthopin, in BHOH to afford the

title cothpSthd@S a whith solfd; BB-1OMRICIHM3) IH).23(d, 324, 3% 2§H£)Wu 2de) 1M, J— 22Hz), 2.34
ectrum _nie PREPARATI ON 2

. 1H,h_=fésg>;f%s§(wgnbpﬁ§;94z?@3@r[ (1@) 2@ 15,7 =11 Hz), 8 1 30R OB 363 ¢t 1m 3
= 6 HZ), 3. 3-(sli M)t bPI2 Gy ) HD; §.5 (e r 16D 2Masst Spgttama mys azavii; 35C1), 521
M+, 't hyl benzoat eA solution of 10 ng (0.02 mmol e) of

met hyl

4 ((S) (3- cyanophenyl )} { 3- %H%PHE% 5-di f | uor ophenyl ) -

thyl)benzoate
Rd A To this was
added 2 drops of a 1. ~u ' ] putyl lithiumin
hexane and the sol gwed to warmto room
tenperature over cdi on was quenched by
saturated NaHCO3 sol ution and

Topyl} azetidin-

’ ettobenzeniiile 1o afford the t|tIe conpound
Toa mithrNbR(?Gag{(B)Otldnﬂmﬁ of (3t-((1Sj 1 1L[Qj|2(4-cﬁlld}ophany$)@3-(:ydnoph1:nﬁ)
methyléé aHZZ g%drg-Z%B t Wro f; 3c¥e 1% tmL gf tggxang, 114 mg
(0.135 r(nmol)l £ Qg0i iny ]Sng atey ﬂadde mg (O mmol) cyanogen bromide and the
solution was stnred atrt. After 2.5h, it was concentrated to remove solvents. The residue was dissolved
in 20 mL of CH2CI2 and 5 mL of water and the pH was adjusted to 7-8 with aq NaHCO3. The aqueous
layer was extracted with CH2Cl2,and the combined organic layer was concentrated. The residue was
purified by silica gel chromatography with CHCl2/ acetone to afford the title compound as a white
solid; TH-NMR (CDCl3) & 1.22(d, 3H, I=22Hz), 1.28(d, 3H, J= 22Hz), 2.34 (br, 1H) 2.88 (br, 1H), 2.96
(m, 1H), 3.10 (dr, 1H), 3.24 (m, 1H), 3.63 (br, 1H), 4.27 (s, 1H), 5.50(s, 2H), 7.01-7.66 (m, 11H);Mass
Spectrum: m/e = 534 (M-+1, 35CI), 536 (M+1, 37C1).

EXAMPLE 4
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(s, IH, 6.68-6.71 (m 3H), 7.21-7.8 (m 8H); Mass
Spectrum nmfe = 521 (Mt |)- PREPARATI ON 29 Et hyl

wd20008§2108- cyanophenyl ) 13-[ Y1S) - PCT/US2006/045328
1- G, 5-di fl uorophenyl)-2-fl uoro-2-net hyl propyl 1azeti di
n- 1- yllnmethvDbenzoate The title conmpound was
prepared from nmet hyl 4-((
) - (3-cyanophenyl ){3-[(15)-1-(3, 5-di fl uorophenyl) - 2-
fluoro-2-nmethyl propyl Jazetidin-1-yl}nethyl)benzoate
according to the procedyres described in Preparation
28 except that ethapol/ was used instead of isopropanol
as the solvent; Maectru nme = 507 (MH)
PREPARATI ON 30 3-r (\&4/4-ch| or oghenyl ){3-[ p

[ ~‘uoro 2-met hyl propyl ] azet

i di n- Ivaet hvDoenzopudr aziMe Ty @npound vvas
prepared from neth Y : f;‘m 1)y {3-1( I
S)- | (35dif| uorephenyl ) - - net hyl pro

-0,

y
: AHe) {1 -1 (-?)-(4-chl orophenv

Prepared3ronyethyl [SF(er{)l I-[Imahyﬂhbaylﬂﬁ icglaropBenyl)inkthgjetecadie-3St pp-flloro-2-

methy]%@%}%%/—{]&gro Tr&ﬁa’c@ ir 1o§1| llé?{lc%mr ¥ It}ge r?féocedur]es in Preparation 19 and

3 cvanop
Exampls e Magi $pegiruyi éce? B t her el ut| on of the col um
in Exanple 26, Step 7 af fEXARGLES hyl
(2/?)-(3-bronmo-5-fl uoLdphenyl ) {I1t(

) - (4-chl orophenyl) fF3X¢cyanophenyl ) met hyl | azeti di n- 3-yl }
acetate; | H NVR( d26 - I H, J:62Hz)

2.90(dd, IH, Ji 7 5Hz) 3.09- 3.13(m

oH), 3.43(t. IH J =% 3M3 3.82(d, IH,

J = 10.7 Hz), 4. 34 I H), q‘ﬁrJ-S.9Hz),

7.17(d, IH J = 8.1 k), 7. N-N = 12Hz),

7.26-7.32 (m 5H§,C740 (t, LA .6 Hz), 7.50 (d,

| H, J 7.7 , 1.6 Hz), 7.70 (s, IH; o
B 38 enyl -2 ,2 mothylpropyl} azetidin-

-yD(4{c ohe’i 171 Be!i@dmn&lél r), 531 (M-l-l 37Cl1 "Br). Step

prepardi A 1 éﬁ’%l& -cvi‘z% o %P%%@*ﬁ%ﬁ&gééwh-z-é‘m-z-

methylprypylh@-&.xgqobqr@oge Eraration 1§ aczgr o€ Progy %m)}’r%garanon 19 and
Exampl#et Wighs $p2b2)m (e sa3mvBr1)| uor ophenyl ) {1 - [ (S) - (4-

EXAMPLE 6

3-[(S)-(4-cyvanopheny])(3-{(1.5)-2-fluoro-1-[3-fluoro-5-(1.3.4-oxadiazol-2-yl)phenyl]-2-
methylpropyl}azetidin-1-yl¥methyl]benzonitrile

Prepared from ethyl 3-(1-{1-[(4-cyanophenyl)(3-cyanophenyl)methyl]azetidin-3-y1}-2-fluoro-2-
methylpropyl)-5-fluorobenzoate (Preparation 18) according to the procedures in Preparation 19 and
Example 2; Mass Spectrum: m/e =510 (M+1).

EXAMPLE 7
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chl or ophenyl ) ( 3- cyanophenyl ) net hyl ] azeti di n-3-yl } aceta

tein 250 niL of THF, A solution of 40.90 nL (40.9
wonel7penb3 | i t hi um bi s(triinethylsilyl)am de(l MPCTUSIIBy/045328

was added and the reaction mxture was stirred for 50

mn. at -78C. Then the reaction was quenched with IN

HO (PH = 7-8) at O0C. The mi xture was transferred

into 200 nL ether and the water |ayer was extracted

with CH2Cl 2 (100 rnL x2). The comnbi ned organic | ayer

was dried over Na2S04 concentrated. The residue

was separated by silica”gel chronmatography wth

cycl ohexane/ ethyl agetaje to aKfzrd the title

conmpound, nethyl (2\§ \_F

br ono- 5-f | uor ophenyl ) {| 4- chl or ophenyl ) ( 3- cyanop

henyl ) net hyl | azeti di p=238-y ; HNVR( CDA 3)

2.66(t, IH J 6.2 Hz .92(dd |\I7 5 Hz3J2 =

5.7 Hz ), 3.08- 3.16(H WL I = 7.2 H),
3.69(s, 3H), 3.83(a IH J = 10. 7 Hz), 4.34(s, IH)

3-[(5)-0- c%ﬁ)r&ﬁlem}lﬂ?a ¢15F-2GBbE1- 3-ﬁquZ(

(d, 271, e :
methylpreby, @Zé%k—'}—\tdm -ﬁ%’@ﬂl@m_m SHz), 7.60 (d, IH 3 =
Step 1:7 35¢5-)3-[@ S 0-(3-Bromokf-fludvsien P clvorivp rrr&lﬁlpforﬁ'ﬂzidﬂﬂm- Yy} (4-

3 fbrdpieh 1 m ﬁl\’ﬁ' dro Zi&lzl%ﬁingm“ 1da§n jrpr , 531 (M,

The mlﬁ%lfm 24? grgg(j) 4@ :gnmqg} %L(.g)_ 5P -G -bromoystrf{]uo?cfpfhgrfy?ﬁg fluoro-2-
methylplopyjalzgt{din-{l @@X%lﬂaﬁdphﬂiwﬁhﬂwbér(z&lﬁ'ﬁamﬁﬁw Emﬂbl’)' dfa

hydroxéﬁg.;thé:z&% %ﬁg% ¢ §t1§£ Eﬂ. dg'd %}mﬁl l"' thihol was heated to

reflux sp lﬁ‘? ?ﬂf gntrd;ge(dtand Fl"_e' reﬁdue v?asgoy_ff mt% of CH2Cl2 and 5
mL of 8HYaHGOSPHe7). | Fhe ajjucous Biy@r wirs)extrct@iyih twd)Q mb pQﬁlo@dpf CH7CI2. The

combldeh'lorgﬂmc la%'elghgs)z dGriea olfzx(ﬂa‘szg'and]concértx%teh'Q '.itffc%d 2}% t{tl‘ii coh?hund as a white
solid; Mass§pf(c&mi PY/e 3562 @MY 701)75 M, 37 8, OHz) 7. 7o
Step 2:( $-{3[d$h( 3%%1&Bﬁﬂmu&bﬁwﬁvﬁz L_{QMft—meaﬁ'ﬂ')roaﬁ Bzéddin-1-y1} (4-

chloro; % 1 ﬁZn ?QPE oigéxazolelbr , 531 (M, 37C 1Sl br).

A mixtarefof 70 pg (@ ALTPEH eFY-HEB (3118 DG bramod-fluorgpianyh 2ol®ré-B-
methylp@ﬁﬂ]aéetﬁhxd-'l J}W-@hl@ro@he’hygﬁﬁdiyﬁ Hih;‘oi( H&H&’da?boxxmldamlde 1.5 mL of

triethyl ort?xe {or%thtg Lo H% JnJ_a ZF ?ybeng évaﬁ%xr at] 19?%848 II'L 1?was concentrated, and
the remgue( ‘(vg_saauqﬁe{l by Fl(lga) gq thgmp@g@ph}ewh yg)@ngifqgn@ph@mﬂo)d the title compound

5-fl uor

fnadritied by stlrrlng at rt After
A mlxtﬂ{e 5h 60 InEQO 3021 Mi'riogfbf wos-[CHBY %1(?—@rdrﬁb-y-ﬁﬁbi@pﬁeﬂyﬁgnm}(ﬁo-}methyl

propy It Qe rpalplptsnd -2 i et AR Q-2 RmoD of inc

cyamdcp &rma‘(pé)@4 pynad) ofj tas(dipenzy i dersaastong)-dipaliadivnt, andCHREI(Q.09 mmol) of DPPF
in 3 mIa6FDMBAIAC(9A1 1)) oMl dédassel withevClonpaund. Thendit Whd dtiered @t 133°C. After 14

h, the rclealzliiclﬁllwnagcture ws;g concentrated to remove solvents. Then the mixture was poured into 20 mL of
CH2Cl2 and 5 mL of aq NaHCO3 (pH> 7). The aqueous layer was extracted with CH2Cl> and the

combined organic layer was dried over Na2S04 and concentrated. The residue was purified by silica gel

chromatography with hexanes / acetone to afford the title compound as a white solid; Mass Spectrum:
m/e =519 (M+1, **CD), 521 (M+1, *’CI).
EXAMPLE 8
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d 1.22(d, 3H, J= 22Hz), 1.28(d, 3H, J= 22Hz), 2.36 (t,
IH J =8Hz), 2.9 1 (t, IH J =8 Hz), 2.96 (m IH)),
w@202/061193 1H, J 7 Hz), 3.27 (m 1H), 3.64 (t, P&iI/U32006/645328
HZ), 4.30 (s, IH), 7.06-7.71 (m 12H); Mass Spectrum
me = 535 (M, 35ci), 537 (Mtl, 37ci).EXAVPLE 2
3-rf-5r)-f4-chlorophenvnf3-1(l -?)-2-fluoro-I-[
3-fluoro-5-n, 3, 4-oxadi azol- 2-yl ) phenyl 1- 2-
met hyl propyU azetidin-1 -yl)nmethyl Tbenzonitrile A
solution of 4 1 ng (0.0 mmol ) of
-((IS)-1-{1-T(S)-(4- or ophenyl ) ( 3- cyanophenyl ) net hy
']
azetidin-3-yl}-2-fl 2- met hy\pgopyl ) - 5- f | uor obenzoh
ydrazide and 1.5 nlLtrieyhy shof omate in 2 nL of
xyl ene was stirred fa
concentration to reng

-2-fluoro-2-

IHJ 8Hz)298(mIH)
FurtherScl@libx(df thel ddlumh it Exh-lnj:l,e 73S2p 3(affprdlc<ﬂ-|)he tBle@8mpdund} MassISpectrum: m/e =
SO(M;@ 4.23 (s, |IH), 711773(m 11 H), 8.51(s, IH;
Mass Spectrum nie = 519 35c:|) 521 (wm+l, 7C 1).
EXAVPLE 3 NManert
3-rf51-f3-1(17)-1-] - am no-1.,3. 4- oxadi azol - 2-yl| V5-f
| uor ophenyl ] - 2- f | uoke=@- net hyl yU azetidinl -
yl 4- chl or ophenvDret hyl »nNbe itrile To a m xture of
53 ng (0.104 mvol ) N~
3-((15)-1-{lI -[(S)-(I or oph cy’@nophenyl)
nmet hyl ] azeti di n-3-yl'F=2-fl uoro -met Tpropyl)-5-fl uor
obenzohydrazide in 3 nL of di dxane, .4 mg (0.135
5-(3- {md)ph&fvlrhahm&ﬁlﬁ-ﬂ-yl'@-ﬂﬁcﬁro%h&ﬁvl@%vl@d;dmd)réﬁleﬂ@ 1 H-tetrazole

Amlxt(:{e o?fﬁélﬂ%)m tnX'r? E&o?te 5] { g [ 1p?1 ?y?mghylgagﬁté en?-Iya][ofgu?r8-2—methylpropyl}~5-

fluorobeppapitales Hl 4ma € 14.06 Thmol) eﬁmfuen prds, idBlGImed 4i0Amee)vf awfnonium
chlondg'R & ALVPDOMF Whs Hrred@dbeie 12Neheh REvaR léoﬂ@ﬁtrﬁé’d 16S5EBvelsBlvents. The

sy A 8050 G5 A O, ARSI

the title enveponnd gptaewhiteolidy esi due was purified by silica gel
1H- NMM(]D(BE)O@H&H{%Z&H@ 1 3OGHRT, 2/80[@&3116))’1@ 12 oar,aIEH)ps.glo-;?lyg (m, 13H), 8.21(d,
und as It ol i I H NMR (CDCI 3
1H, J= ‘é‘lé%a) ﬁlg? V}{%" +3 J= 22Hz), 2.34 (br,
IH) 2.88 (br IH) 2 96 (EﬁAMH)-Elg.lo (dr, IH 5 3.24
(m IH, 3.63 (br, 4.27 (s, IH), 5.50(s, 2H) 5
7.01-7.66 (m 1l H);\as me 534 (M, 35ci),
536 (MHl, 37Q . EXAMPLE (:4 cvanophenvl - ( S)-
“fl uoro-1 -r -fluoras -dihy\c“o-l,
- oxadi azol 2 -v) phe ¢

tetrazole
The reaction of mixture of 1.31 g (2.85 mmol) 5-(3-{1-[1-(diphenylmethyl)azetidin-3-y1}-2-fluoro-2-
methylpropyl}-5-fluorophenyl)-1H-tetrazole, 0.36 mL (5.70 mmol) methyl iodide, and 1.77 mL ( 9.97

mmol) DIEA in 8 mI. MeCN was heated to reflux for 2.5 h. Then it was concentrated to remove the
solvents. Then it was added 20 mL of CH2CI2 and 5 mL of water and adjust pH = 7-8 with aq NaHCOs3.
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2-met hyl propyl azetidin-1-yl")nethyl]benzonitrile
Prepared from et hyl

w@2¢07/061193 ( 4- cyanophenyl ) (3- cyanophenyl ) met hy| pew@s2006/m5328
-3-yl}-2-fluoro-2- methyl propyl)-5-fl uorobenzoate
(Preparation 18) according to the procedures in
Preparation 19 and Exanple 1; Mass Spectrum me = 526
(Mtl). EXAMPLE 5 3-\(S)-(3- {(1 S)-1-r3-(5-am no-
- oxadi azol M-yl VS-f | uorophenv ~-fl uor o”- nethylpropr

The wa%? ?a%!zrd\b le?(trX(l,ted‘lr ﬁFﬁ‘ﬁéI}OMX or})tg{gécpé(' J.nl% e?*rxlnlrats Exlmcgntrated The

are

residue 3uap pep@rate[d(hq{ sely:alg tgg@h&ygmglf MaeHHWWHH2¥D iiniMeOH to afford

" the title-cdmpblmd? 1HINMRECIZC13 et IRAR BB Y 22132)f | DoaOiIenzoatis), 2.37 (¢, 1H, =8

eparation 1 ccording to_the procedures in
12, 28 BBl BHON & OO S e @ B AR i T = B 419 s,
3H), 4.26M¢) JH), EXAVRB EmH13H);Mass Spectrum: m/e = 474 (M+1).
3-r(™-(4- cvanophenyl)( 3eklhvip luoro-1I-r3-fluoro-5-
fl1J. 4-oxadi azol - 2- \ )P envn]%§1ﬁethylpropyl\
azetidi n-1-yl >net ‘ ity iyl e Prepared from et hyl
3-(I-{1-[(4-cyanoph®E 3 7
-3-yl}-2-fluoro-2- meynWpropyl)-5-fl uorobenzoate
(Preparation 18) ag i ; prNcmdures in
Preparation 19 and A ? oentrun1 me = 510
(Mt ) - EXAMPLE
73- fC—°)-(4 chlorophenyl3 ffI- - 2- quoro | -r3-fluoro-5
3-{1-[ }-{dipbenylme , dm-3 112 fleegy 2 mettyylpropyl } -5-fluorophenyl)-2-methvl-2H-

&mamﬂaetfaylpropyDazetldln I-anethyIIbenzonltrlle Step 1:

Further%nlt&é))f {3 célﬁﬂnﬁ)m iax;ﬁﬁb 310 ﬁ@&%r§i{ tht QRO PEHIBGhA: 12 NMIREBTE) 5 1.24(q,

met hyl propyl | azet |
3H, J= 20HD: LN AHDAe 20RED. A0 fy HL. iy b Blak chebér B = Hani3 @8 (m, 1H), 3.15

(m, 11H)] Be4 (Faxiny, 8. 69tm214@ a7 (H ;}ﬂﬁ 4:32!{&2 )3fH;f 7.8r-b. %lm 113p[170 (m, 1H), 7.77¢s,
oro en - | uor o- 2-
1ED; Mﬁ%tsﬁ ‘i“("?"ob’%?] 47% ‘JF#» )

| -yl }(4-chl orophenyl ) net hyl ] benzo
nitrile, 47.2 (0.68 nBEBAMREE kK dr oxyl am ne

hydr ochl ori de, 0.124 EN( 0. 9punol ) of triethylam ne,
and 5 nL of ethanoly/Ws heated to reflux for 4h. The
solution was conceRirated and\{ g resi due was poured
into 20 nL of CH2C 2 apd B\nL of " ag NaHCO3 (PH>7). The
aqueous | ayer was ext r/acted WX h two O yL portions of
CH2Cl 2. The conbi ng i @asNried over
Na2S04 and concentNat#d to af fard t hge=N tl e compound
as a white solid .ss Spectrgm me = 562 ( M+,

Step 1: 55 E&I ()1 —azgt?dé}n— -yl- 2-fluoro é }nethvlprogvl)—s fluorophenyl]-2-methyl-2H-tetrazole
A solution of 370 mg (0.78 mmol) of 5-(3-{1-[1-(diphenylmethyl)azetidin-3-y1]}-2-fluoro-2-

methylpropyl}-5-fluorophenyl)-2-methyl-2 H-tetrazole in 20 mL of EtOH was shaken in presence 200 mg
of Pd(OH)7 under 50'Psi pressure hydrogen for 24 h. Then it was filtered to remove the solid and washed

with CH2Cl2. The combined organic layer was concentrated and washed with hexanes/ethyl ether to -

afford the title compound as a white solid; Mass Spectrum: m/e = 308 (M+1).

Step 2: 3-[(4-chlorophenyl)(3-{2-fluoro-1-[3-fluoro-5-(2-methyl-2 H-tetrazol-5-yl)phenyl]-2-
methylpropyl}azetidin-1-yl)methyl]benzonitrile

A mixture of 240 mg (0.78 mmol) of 5-[3-(1-azetidin-3-yl-2-fluoro-2-methylpropyl)-5-fluorophenyl]-2-

methyl-2H-tetrazole, 530 mg (1.56 mmol) of 3-[bromo(4-chlorophenyl) methyl]benzonitrile, 1.1 mL(6.26

mmol) of DIEA in 8 mL of acetonitrile was heated to reflux for 4h. Then, it was concentrated. The
mixture was poured into 30 mL of CH2Cl and 5 mL of aq NaHCO3. The organic layer was dried over

Na2S04 and concentrated. The compounds were purified by silica gel chromatography. Single
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Step 2: 3-(3-rr")-|3-f

)-1-f3-brono-5-fluorophenyl V2-fl uor o- 2- net hyl
w@eappbilazeti di n-1-vU (4~ chl or ophenyl “net hyl i ptTEDS1006/045328

1, 2, 4-oxadi azol e Am xture of 70 ng (0.125mmol ) of

3-[(S)-{3-t(IS)-H3-bronmo-5-fluoro phenyl)-2-fiuoro-2-

nmet hyl propyl ] azeti dm | -yl } (4-chl orophenyl ) net hyl ] -

Nl - hydr oxybenzenecar hoxi m dam de, 1.5 ni of triethyl

orthoformate, and 2 nL of xylene was stirred for 4h at

125-1 300C. ted, d th
sttt pra g e SR S b B o, 5
oM+, Hebanes/ acetone to afford the title conpound as a

white solid;, Mass Spectr giaanNiee 13572 (M, 3 5 d),
574 (M, 37C|) Step Iny-I TS -I -d - - -chloropheny
- . A-oxadiazol- -vDphenyl i - met hyUazetidin-S- yl)-2-
f1 uoro- 2- met hyl prop4 5-fl uorgbenzonitrile A m xture
of 60 nmg (0.104 nmol F
3-{3-t(53-{3-[(15)-1-(3h¥opre quorophenyI)-Z-quoro
- 2- et hyl
propyl ] azetidin-1 - ]
>2, 4- oxadi azol e, 48 ng (0. 84 /mmol)
4 mg (0.004 nmml) ©f F
3-[(4-ch1briopKcshiyh B2yl i€ N ¢ AERborm()1-déhvl 1 78 thirdaa)-5anbhhényle -
methvibed eﬁﬂ\;\-h% Hg; !&ﬁgg“l ‘QI ﬁ mL of DMF/ H2O (99/1) was
it. Then it was stirred at
The titlg 3@@0%1 tvas premarpd frome-(dddl 1(611&111%5&1&%1?36)%@&3-yll-z-ﬂu°r°-2-
methyl}ﬁﬁﬂﬂpvﬂ-tﬂlﬂfo@ﬂ—cédyﬂ -I- ﬁBﬁYElMtMﬁﬂé Sccomit@ to?ﬁ@r&ﬁaﬁ% ﬂe?f\t\ﬂ&‘ed in Example
in ng of aq
12; M”?%—ée% m% 933 iﬁﬁi s extracted with CH2Cl 2
and the conblned organlc Fé?@?ﬂﬁﬁé dri ed over Na2S04
and concentrated. The r&%i due was purified by silica
gel chromat ogr aphy N hexanes / acetone to afford
the title conpound as_g 3 #d Mass Spectrum
me =5 19 (M, 350), , 37C). EXAMPLE
83-r(l"y)-1- p
-{f5)-(4- cvanopheny

ne&hyl]phenyl}-l
Bf“zinc cyani de,

)ffl 3 6N-3-vnpheny|]-m
uor o-

: in-1{vime e £ 'ltepazetldln S—yII-
The title Eélﬂ]ﬂfuﬁﬁ Waﬁﬁﬂéﬁéﬂe@fr@:ﬁ)ﬁl-d?» @pi J(&i mw}azéndnmyl]@zmloeo.z-

methyl;goq)i)ﬁ F ngxaroshenﬁérlnefen )aﬁci a%pgnin% ﬁo gne)ﬂrcicegurﬁ %Fg?rbbeﬂ 1rhg}fwles 10 and
13; Massdipopinn:-nge =54 Mdhenzonitrile, 914 ng (14.06 mmol) of
sodi um azi de, and 715 nggkhMadsl ) of ammoni um
chloride in 15 nL of DWN was stirred for 16 h. Then it
was concentrated t m)ve sol vents. The

F

N« ~
§ ) -
N=N

NG F

3-[(4-cyanophenv])(3-{2-fluoro-1-[3-fluoro-5-(2-methyl-2 H-tetrazol-5-yl)phenyl]-2-
methylpropyl }azetidin-1-y)methyllbenzonitrile
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resi due was purified by silica gel chromatography wth
CH2C- 2/ MeOH/ NH3 (2M in MeOH to afford the title
weoeoposnds as a white solid; | HNVR(CDO 3) d 1.P6(/552006/045328
3H), 1.30(s, 3H), 3.80 (br, IH) 4.12 (br, 1H),
6.90-7.93 (m 13H), 8.21(d, IH J = 14 Hz); Mass
Spectrum nfe = 460 (Mtl). EXAMPLE 10
S-(3-{I-[I-(di phenyl met hv
azetidin-3-yl 1-2-fl uor o- 2- met hyl pr opyU- 5-f | uor ophenyl)

The title c?rg&gglx I\w\7a|s Psqagrg& ﬂ%&l € (3T«{1e[1 (sx%ﬁényﬁgetggl)a%tﬁry R ?l]q ﬂ&or@’%

g
methylggopyd}-Srilvorepheybhidiratiretin yacpubng tp fierprocegups desprifpdrip Eamples 11 and
12; MabeSpaytnph-api = 529-(F4+anpr ophenyl ) -1 H-tetrazole, 0.36 nL

(5.70 mmol ) nethyl iodid &é7m_(9.97 nmol )
DIEA in 8 nL MeCN was he }fluxfor 2.5 h. Then
it was concentrated to re © the solvents. Then it

was added 20 nL of CH2CN
pH = 7-8 with ag N-1
with CH2Cl 2, and the
concentrated. The re

nd 5 nL of water and adj ust
I THe wat er Iayer was extracted
Npi ned organic | ayer was
e was sé@gat ed by silica gel

: ()a‘/ NH3 (2M in MeCH to

J= 22Hz), 1.29(d, 3H2Hz), S 1H J =8 H),
2.90 (t, IH J =8 H).”3.00 (m L 3.14 (m I H),
322(m|H),3.68(3|HJ-6),419(s 3H),

The title )SlnilT?é Amfl Ivd%@ bRp &‘E@?xbﬂﬁd RBQ PXZUbromo-S -fluorophenyl)-2-fluoro-2-

uor or he ! | -2Ht etraz IeFrther el uti on
methyigPrY g e.ﬁl%ﬁglﬁseaﬁ%ywwﬁﬁ%wa 5Erielp ghe procedures in
Preparationh® emtiExdnplNNRIGSDSh & ruch: /o4 688 (8 H,, 3§€l 1841,)590 (M+1, 37C179Br/35C1
81Br), %92%@1 3361 SﬂB-r)ZOHZ) 2.40 (t, IH J 8 Hz), 2.90 (t,

3.00 (m | 3,15 (m IH, 3.24 (m
IH) 368(m IH), 427(?2“‘(%’52142(3 3H) ,
7.01-7.44 (m 1IH, 7.70§m dH, 7.77(s, IH; Mass

Spectrum me = 474 (I#N). MPLE 12 Step 1:
5-r3-fl-azetidin-3-yl-2-Ftdoro-2-net hyl propyl V5-fl uoro
phenyl 1- 2-net hyl -2 Hfefrazole A solution of 370 ny
(0.78 mmuol ) of
5-(3-{I-[I-(di phenyl nett

under 50' Psi pressure
b{d-cyanopheny)[3-(5 phenylly gthyl} azetidin-3-

met hyl propyl } - 5-fl uor ophe thyI- -tetrazole in
20 mL of EtOH was shin pre gﬁo mg of Pd(COH)2
drogen Then it was
filtered to renove f
The conbl ned or gani
vlLZ-ﬂasroe mtthﬂaro@m-ISdluo @@ trum rri e = 308 (I\/H)
The title compound was prepared from 3-[ {3-[1-(3-bromo-5-fluorophenyl)-2-fluoro-2-

methylpropyllazetidin-1-y1} (4-cyanophenyl)methyllbenzonitrile according to the procedures described in
Preparation 19 and Example 1 and in Preparation 16, Step 9; Mass Spectrum: m/e = 525 (M+1).
EXAMPLE 18
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Step 2:
3-[(4-chlorophenyl) (' 3-(2-fluoro-I-r3-fluoro-5-(2-neth

w@ kea2/0621bet r azol - 5-yl ) phenyl 1- 2- PCT/US2006/045328
nmet hyl rropyl ) azeti di n-1-vD tnet hvpbenzonitrile A
m xture of 240 ng (0.78 nmol ) of
5-13-(1-azetidin-3-yl-2-fluoro-2-nethyl propyl)-5-fluor
ophenyl]-2- nethyl-2Htetrazole, 530 ng (1.56 mmuol) of
3-[ brono(4-chl orophenyl) nethyl]benzonitrile, 1.1
m.(6.26 mmol) of DIEA in mL of acetonitrile was
heated to reflux for 4hN en, it was concentrated.
The m xture was poured iMoo 30 nL of CH2CI2 and 5 nL
of agNaHCO3. The orgapig | ayer was dried over Na2S04
and concentr at ed. @ pounds re purified by
silica gel chromatogr&a&pRy. ngI Fast ereonmers were
separated by a chiral AD'cH < Mass Spectrum me =
533 (M+l, 5 ), 535 (MW 7
3-rf4-chl oror henvDf 3-
-l /f-tetrazol -5-yl )phéenvn- 2-
ne hyIt>ropyLbzet|d -I-yI)neth@I]benzor itrile The

118 i\uajﬂib “

methyl 0 %'fru[a}obe@oﬂfﬁ%@yl rrethyl )azetl di n- 3 yl']-2-fl uoro-2-
[} -5-1T uor o enyl yl-1 Htetrazole

The “ﬂa&eIBP‘aHnﬁqvaﬁarEtPhréd |Sﬁ°6’c’e ari€3 g@é‘t?r? Be%rowr@-&rfbw@-aa

methylpfasy jaBpetiin-1 Wi (4-ey@ophenBmétillbenddbityile Z238&diniltd the Prdoddures described in

fof 4-1G
PR T gl P HPRSE Lo Srem s Moot el YR er)
yI)phenvn 2-
nethylpropyLbzetidin-I-ND~:thynbenzon|tr|Ie The title
conpound was prepared frnmg
5-(3-{I-[I-(di phenyl npt Ayl )azeti di n-3-yl]-2-fluoro-2-
nethylpropyl}-5-f|uo‘l’}-nyl)-l tetrazol e accordi ng
to the procedures deses{bed jn pples 10 and 13;
Mass Spectrum nie = MDD EXAMPLE 15
3-rr4-cvanophenv r 3- | uorio-
3-fl uoro-5-f2-nethyl 4!5> ;
met hyl propyl | azeti di -anethv benzonitrileThe title
conpound was prepar €l from
3-[(15)8=(4 3H$)L(4{dh}o(nﬁbhﬁﬂﬁﬂ3dﬂmﬁ@XLﬁQJQiM]ME%Vﬁazfehﬂﬁfﬁzl?-z-ﬂuoro-z-
methyldh kgfop Iuorophenyl) I7-"r-tetrazole
Procedur es described in Exanpl es 11
The titlg peimpgund g Qregpreé fromfi- {3ni(D- 8-K Y- 1 §Hrymo-BX AN FIpEertyH-2-fluoro-2-

methylfrofydtaéétidind1 K (4-Yhlodophehylim &qeh&lqlqmnbﬂambﬁz(éh}ieﬁeo 2
accordiﬁgﬁlt Jﬂé’ Lx% gc{?ﬁ{é fls%gde B ngelpgrahoxy ]L Example 2, and in Preparation 16, Step 9; Mass
Spectrum: m/e = 519 (M+1, 35CI), 537 (M+1, 37CI).

EXAMPLE 20

,NYNHZ

0

fluoro-2-methvlpropyl)-5-fluorobenzonitrile
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chl or ophenyl ) met hyl 1phenyl | - 1. 3, 4- oxadi azol -2(3 H)-one
The title conpound was prepared from

wW@32007863103 ( 3- br ono- 5-f | uor ophenyl ) - 2- f | uor o- 2- PCT/US2006/045328
met hyl propyl ] azeti din-1-yl}(4-chl orophenyl) et hyl ] benz
onitrile according to the procedures in Preparation 19
and Exanple 1; Mass Spectrum me = 588 (M, 35d 79
ry, 590 (M, 37ci 79Br/35d SIBr), 592 (Mtl, 37C 18
1br). EXAMPLE 17 3-rri5)-1- p

The title ctxrx)p%&n%] \&a\é ?P%B I%G}T“ %%] §(?s'; ?3(5(1?) ? 3dtBr m rSOﬂ\}bréphénﬁg(f %uoro-z-

meﬂlylytopyliazr:!uimﬂ cyli( pra@me}hygphfmyt}rlefbéwzemaao}-?@éwn%

according}té ﬂljﬁ)ﬁ%@&ﬂ@ dste@m Iﬂéﬁtﬂﬁioﬁdﬁlﬁ Qﬂli?m%le 1§I and in Pxéeparatmn 16, Step 9; Mass
ny uor o- 2-

Specmm I rgr%&& g?% W%ng ?@ cyanophenyl ) met hyl | benzo

nltrlle accordlng to thelﬁﬂ@MEBEﬂés described in
Preparation 19 and Exa W}ﬁﬁhd in Preparation 16,
Step 9; Mass Spectrum 525 (M+l). EXAMPLE
183-rfl-S)-1-(l-i ('-S
) -r4-cvanophenvD 3- (|

oxadi azqgl - 2-yl ' )rhenyl 1netfa

& Y—F

met hyl propyn- 5-f | uor obenyoptyilke The title conpound
was prepared from
3-[{3-[I-(3-brono-5-f
met hyl propyl ] azeti din phenyl ) net hyl ] benzo
nitrile according t¥Cthe procedéres described in

3. (1B ?ﬂﬁs')aist@lanﬁx?o 1.30-EX&AR)1©- \Zi)phm [@-&aﬁé&@ﬁ&l%&ﬂ%ﬁ]_aléidin-s-yl}-2-
§§ﬂ e trunl ne 10 (MFl) . EXAMPL
Iorophenyl')f;3-p

The t1t1e$pzhpmdﬂaapndpa®dyiio)1p3‘ré{r$yﬂl{%tdmy@}ﬂameplhedyh—zgﬂqdrc)-z«Z fl
methyle%BQl] a&etlcm‘ftl Iﬂ/ﬂ (@-c?aﬂ%’bhen?l)fntafﬁ%]%%}ﬁ@iw dcbbrifhg 18 thepkdck&ires described in

Pfeparﬁlopé 9{ leﬁar{lsle[?-( %*)alg r%rivsras%% SteprS; Y Prretymy me T 525051
-2- met hyl propyl ] azeti di rEXAMPLE 22
(4-ch|orophenyl)nethyl]phaéil}-l

fluoro-2-

, 3, 4- oxadi-azol - 2(3H>one™@cgordi ng to the procedure
listed in Preparation 19 anple 2, and in
Preparation 16, Step A hss Spectrum me = 519 (M
35d), 537 (M, 37d). MPLE 20\4
3-((I_?)-I-(I-r(5)-r3 f ' 3
nyl 1f 4- chl or ophenyl ') ne
fl uor o”™- net hyl propyl

The t1tle compound was prepared from 3-[{3-[1-(3-bromo-5-fluorophenyl)-2-fluoro-2-
methylpropyljazetidin-1 -y1} (4-cyanophenyl)methyl]benzonitrile according to the procedures described in
Example 7 and Preparation 16, Step 9; Mass Spectrum: m/e = 510 (M+1).

EXAMPLE 23

35
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15

according to the procedure listed in Preparation 19,

in Exanple 3, and in Preparation 16, Step 9; Mass
wepecisuas nle = 534 (MHl, 35ci), 536 (MH , 37BQT/US2006/045328

EXAMPLE 2 1 3-f (15

)-1-(l-r(5"-r3-f5-am no-1. 3, 4- oxadi azol - 2- vhphenyl 1f 4-

cvanophenvnnet hvnazeti di n- 3-yl | - 2-

fl uoro-2- et hyl propyl V5-fl uorobenzonitrile The title

conmpound was prepared from

3-[{3-[I-(3-brono-5- fluocfphenyl) 2-fl uoro-2-

nmet hyl propyl ] azeti din |Ny‘y(4 cyanophenyl ) met hyl | benzo

nitrile according to the g

Preparation 19, in

Step 9; Mass Spectru

3-r(l )-1 - I-((

' 5>-f 4- cvanophenyl ) r 3-r -3-yl ") rhenyl | met

hvUazet i dm 3-yl ' ) - 2- f/=edr
met hyl proryl | -5-f1 uokobg i @ €Ntitle compound
was prepared from

3- [{3 [I-(3 br ono- SC%IuorophenyT) 2-fl uoro-2-
, A 5 1 ! o ﬂ] .

ocedures described in

Pl e 2, and in Preparation 16,

N e = 52§1£NHI). EXAVMPLE 22
R F

methyl b 1 5gu@5ggﬁghggefo thevprocedu;es'descrlbed in

aration 16, Ste Mass_ Spectru
The tltlf:d:(émp_ousiala WP ed P (S)- {3-[(15)- l (3-bromo—5 ﬂuorophcnyl)—Z-ﬂuoro—Z—
mcthyl;ﬁ'aﬁdlaz@diﬂ- -j{l-}K‘t-El)Iel(oéhth)mbthpﬂlﬂnyjll} +13,4-pxadiazol-2(3 H)-one

accordméto“th@?x%géd%fé:’llxs't&' i JERQr P)é |8]aHE§MlJe€E&§tanl6n§%%y% l\ldfgisfeslpg(gl[u% m/e =519

uor o

(M+1, éﬂbéahgxmgéggﬁepared from

5-{3-[(5)-{3-[(15) -1 - ( 3- ExemePEE 24 uor ophenyl ) - 2-fl uoro
- 2- CN F

enzo

nmet hyl propyl ] azeti di n-1 /5
yl }-1, 3, 4-oxadi azol - 2( 3
procedure listed in ExanplNe 8.4
Step 9; Mass Spectrum m ¢ =NgJ
(Mt , 37C). EXAMPLE 24
5-[ 3-f CS*-~-chl or ophen
-quoro-Z-nethyIpro
met hyl ) phenyl ] -1. 3, onadiazoI-Z(SFD-one The title
conpound was prepao@% rom

N Preparation 16,
I, 35ci), 521

3 (( S) (4- chlorophen ){3 [(1S)-I-(3 5- dlfluorophenyl
1 1 (3.5 1 1

~difluorophen

1} met ilid ﬁ%ﬁi h-Bnd - yl}nethyl)benzohydra2|de

The ntl%ggr%{o%ﬂg'a%frgt)ar}g% < .%5(3 E&Sm}ggg 1)‘23 ﬁig{rﬁa 5-111ﬂu0rop§enyl)—2-ﬂuoro-

2-methydrepfitizetidinf-l =ﬂ}ﬂneth34)bhli29hm#m¢ndcé(ﬁdﬁi§4®ﬂb‘bfocd&huﬁﬁm i/Example 1;
Mass SR aaRl = srydphgnyl Jnet hyl | azeti di n- 3-

EXAMPLE 25
H
N

N YO

\0 E

5 e
N

|

C
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yl')-2-fluoro-2-nethyl propyU- 5-fl uorobenzonitrile
3-[(-?)-f4-d il orophenyl')r3-hvdroxyazetidin-1-yl

wO poveobaibs benzonitrile Step 1 -rfl”)-f3-cyanophenyb2006/045328
") net hyl enel - 2- net hyl propane-2-( R )sul fi nam de A
solution of 19.0 g ( 157 mmol e) of
(R -(+)-2-net hyl propane-2-sul fmam de and 89.0 g (314
nmol e) of titaniumtetrai sopropoxide in CH2Cl 2 was
stirred at roomtenperature for 10 min. Then a

A solutieepfi80 me(a smmléa ©O(Rilt(+h}ﬂ naazmapanwesuafmae@ud 89.02(8 14 mmole) of
titanjur XdtfaR6pro pRdLin WIS 026l wak §thrddrat ftfam Emb&auVBF 10NRRSPheR R Golution of

d.t d .
s LN —
room teniperature.| Aftenlflg mhrﬂi‘eadtlblﬂ NNR@@BG]léﬂ)bydhé.adﬁihoﬁﬂf 30 hflL, brihe@bd the solution
was ra;ﬁ&l stidekd r 15 firl Zdhe nfixfide \(/Qs filkerkd tﬂro g ga&_%GEL%TQZm& gx’e residue was

Washexilgvl&:%]()rﬂunﬁ]? ?r?ezél%ggn (:R}é}ﬁlyecl gtlzg%xﬁ ixtrac wcre she w1t§ brine, dried over

Na2804fa.(1¢zl ym@mtv@mdo ribp iestdppiv3s ilterad flaeughla pad of silica gel using 20% ethyl acetate-
hexane 't¢ AESrA ViE- tA1e B Py hridr ‘DHQ'UMR@EI()CQ) s S f (sNexy, 985 &, BiR) Ut 7.8112), 7.82 (d,

1,5 =8 B9800 §0aTe TR Nk 20 (3, 0110 8.62.(5. 15 pts Soeais. mle 7235 (VD).

Step 2 ) {(S}-Clachifordpheinpl) (30F Anaphertydimeeyl-ZumeihdHEbpahe- B Riedul fitamide
A solut?d?lQJf 96 gt(QS A ﬁ'anQng)" olf - ["(lléi fo-ck{lﬁ?ﬁ&ﬁg%ﬁiﬁlggé -my'g?% %nge

M sol ut'i on of estu
RosultPpgtaya AOYLEL ARERE a1 430 Fihhes e Rl Rt By e pone bath
Then 17@Embiofle dMOsiwtanf 4-’bﬁloﬁ)&ﬁhandmag'}ﬂs1ﬁﬁ tandidt eethie a6k added at a rate such

that the¥Bd e?%ﬂn% gﬂalﬁé Be%g%e‘r?]nco ‘%gﬁe 4 th %%éiﬁﬂ =d at -30 °C for 6 h.
e e g DA o % %Cf*gﬂét g g tvers were

separatgdyyBre opgenioay eds W3$H¢dt“hﬁ1€§b‘€3@® ml. afifiqguief sgtuofted NH4CI solution and
brine, tRéH wHs@hid o s69LAt EPReratbdd FI*h@ Fosidub G}Qs Hﬁéecij?ﬁ(fxgg_h a é)gd of silica gel

over Na2SO4 and concentrated. The residue was
using 10 iy Ve Bthal gegi@tediexaie|tp aorddhe titl qogpoand witledws 89% b determined by
analyticat €hizgd|BekhRanknng; HENMR(AING3) § 11125 (€ OMOUTEI(sWM NS 88 (& 1H, J=2.3
9 term ned by analytical Chi ral Pak AD col umm;
HZ”"’%?n@é( O 3) 4127 (s o) I, 5.65 (d,

Toa sontilbﬁ Ei 850 (. P ﬁhﬂoxw eprJ@ ambﬂayhgm@ah&phbﬁﬁ)methyu 2-
methylﬁ}xﬁd’nggt(lk%ulﬁﬁarﬁ- ide ﬁl .’ﬁﬂlnﬂtok‘ @ﬁg; @h @a’é%ﬁ&l i ;mi&_bf 'WPh@i if? filoxane The

5) - (4-chl or ophenyl ) (3-cyanophenyl ) net hyl | -
Soluﬁoweﬁmrrﬁﬁ ahreae.tompqraticedor 45 vmin, then as diluted wigh 4@1@@@%}% solids were
collectegidyddirtion toraffok tHeMitlG@lonipourdi asxawtdte stlid HHNMRE@DOIEE S 1.6 (s, 2H, br),

r tenperature for 45 mn, then was
524 (s,éllf'np '75%7 3% t(xﬁoz%‘ ;

nmL ether. The solids were
Step 4 3- [(S)—(4—chlorophenll)(3-hvdroxvazetxdin—l-vl)methyl]benzonitrile

To a mixture of 20.27 g (72.6 mmole) of 3-[(S)-[(3-chloro-2-hydroxypropyl)amino](4-
chlorophenyl)methyl]benzonitrile hydrochloride and 21.3 g (245 mmole) of NaHCO3 in 600 mL of

isopropanol was added 14.4 mL (174 mmole) of epibromohydrin . The mixture was heated to reflux for
24 h, then was cooled and concentrated. The residue was partitioned between 750 mL portions of ether

and water and the aqueous layer was washed with two 500 mL portions of ether. The combined organic
extracts were washed with brine, dried over MgSO4 and concentrated. The residue was purified by
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col I ected by filtr t ion to afford the title conmpound

as a white solid; THNWR(CDA 3) d 1.6 (s, 2H5br), 5.24
W@ 20071069193 7. 24- 1. 78 (m 8H). Step 4 S-rCS*"-chbPoOT/OpIve6Y45328

CS- hvdr oxyazeti di n-1 -yl ~rmet hvnbeii zonitrile To a

m xture of 20.27 g (72.6 mmole) of

3-1(S)-[(3-chl oro-2-hydroxypropyl)an tino](4-

chl oror henyl ) met hyl j benzonitrile hydrochl oride and 2

1.3 g (245 mmol e) of hbk(q 3 in 600 nL of isopropano

flash chror%%t%grg V%dl'smﬁ 0% J %1141 yl acetate te egc];n etp gfr()lo({[fﬁ%ﬁt ?r/\!%cgnﬁo (F' und as p clear oil;
TH-NMRYGDHR Ge hPr(%ltZE‘d b Tt ?seé‘ﬁ)d % xX/a@ %la?ftf) 2 PdfR et dbam 2H). 4.39 G,
1HL4§§@hﬂ¥Dpp2meﬁﬁng ether and water and the aqueous

h 5 L _portions of ether.
Step 5:13 A28 %i@Jﬁﬁgﬁﬂ% with brine,
Toa sopipe ef 23Uk n%éém&}ﬂf bk hleridin 800 T CHaCI e lufias of 34.2 L (0.48
mol) offVIBOI iR 0 b f CHBtI, 6k atﬂhﬁ@gﬁﬂjﬂ W?&PSJ lﬂ’g’tel %Z&&&:gﬁ hlture was stirred for
30 mingp g&?&% clrfr}aé%gz(g 0 t o 146?1 tgopﬁxg&l)%ﬁﬂ?d%@ag%% n?l-
yl)methyuyenzqmgxle n S'pgm% Cg%llzzwzg;gldétpﬂ ang pﬁlrredg,fos Znqthar 49 [yin. Then 82.8 mL
(0.60 nﬂsl)%? tl(éh 1211’\[;’}16 wis g&%e& m)d tlh@mxxtz.re%vaz é n&f@or %erh §} %@%’,5 The mixture

h| or ophen 3- oxoazet | -.1-vDre
was WaffB &ﬁ“firSF‘FE’ngmH‘“g% FR50 G R the it sag Ayt igp 1000 L ofether
and 20@mblof kq NaHOOE.dEhé¢ watbORyeriwaCleRiGicRd veithstoiol00 ol drtidd .o ether. The

combmﬁa-m(ggmé fyBRIWer®driddoe} N@Sﬁ@ afid cdabcBitha®date Addad wal AMAEd by silica
C. After the reaction nmxture was stirred for

gel chrcgeat?ﬁr?p y vgtbslz.ﬂxmef 6th¥]f acelgtedo afaor(iéhe_]_tglerpep‘xpow as a white solid; 1H-
Nm(@@@k@)m@vﬂﬁ Himo AHD K, YHIB 7Bl @(@aggm THS(LI19, J =7.8 Hz), 7.56 (d, 1H, I

= 7.50881.5Y [d RAN7ORisH] '7931 zf l?hﬂnﬁhss pebihiglh m%@?? ?r%iﬂ;l? 209 QUi+,

37 stirred for anot
CD. triethylam ne was added and the m xture was stirred

Step 6 f dMetiB0 (3rbtomoas-fluctBhen Vil - IS XU LthRrophenyEE-GRtoplenyHmehdl]
§&&&ﬁdgghgggghg%§p for 30 min. Then the nixture mas

of ether and 200 nL of agq
Toa soﬁﬁ.@ nghte?Se @87 mmed) ehpgtiad (%Browwﬁwﬂvwhzeﬂ)mtamv 29%mb of THF at -
78°C, wak added arsolufieo s me ds&sogmbg (imyﬁa THFY\6f IEHMIDSe dw:v e reaction

mlxturel\@%%QrAreépdq 36 grﬂﬁ ep %Jhﬂ f 1}-%8 lgﬁ?% 2L e@%ﬁ 32 E{.’Sﬁ )g%-c o é)Pgeingl)(&
Oxoaze%ndfbﬁwyﬂlﬁmnmle “bé‘ﬁ"@gd’lﬁ dHEqwag adfirdt andghé mekture ppqy/Rrred for 2.5h at

-78°C. Ché&l 8)35g£4(64.38 3omdt) HNAPA H).65 AaLQéa( 69 mhid)).of DIBA; &dék372(rm, (1 10.38

mmol) %ﬁhapgéﬁfc T cjxlond? Qvgmz}d%a;lz a%cit mxxtfx{gl)vvaswas gd] f§ 58 élz &t L_lg?}l'

mixtureyas theng@ly»wc‘é fnvarmg & gnd v@ggtlr(rqsgl,ﬁt rt fgr I2hg) The m@ixgyse gas poured into 300
mL of dilek Biyd 10(03mb boWhteh - THeURAtEIBRAWa} bltrabled With (eftref (00MAPIH MVhe combined
orgamc(lgye? VETATNaly cIae ﬁ%‘o& ¥hd ccﬁ'&%&a@d;] The Yéslﬁﬁ REPERIALS silRa el

solution of 14
chromatography pifh @c’falnﬁﬁ)’r%‘@ﬁ e?fwy tocadfoxd the |nﬁe zmpqmd % a White salid; 1H-
NMR(CDCl3) 6 3.75(s, 3H), 3.87(s, 2H), 4.23-4.29(m, 2H), 4.59(s, 1H), 6.92 (4, 1H, J = 12Hz), 7.18(s,

1H), 7.20 (d, 1H, J = 12Hz), 7.31- 7.38 (dd, 4H, J J11 =28.4 Hz, J» = 8.5Hz), 7.42 (1, 1H, J =7.7 Hz),

7.54 (d, 1H, Y= 7.6Hz), 7.66 (4, 1H, J = 7.6Hz), 7.76 (s, 1H); Mass Spectrum: m/e = 525, (M+1, 35Cl1

79Br), 527 (M+1, 37C179Br/35C181Br), 529 (M+1, 37C1 81Br).

Step 7 methyl (28)-(3-bromo-5-fluorophenyl) {1-[(S)-(4-chlorophenyl)(3-cyanophenyDmethyl]
azetidin-3-yl}acetate

To a solution of 27.15g (51.64 mmol) of methyl (3-bromo-5-fluorophenyl){1-[(S)-(4-chlorophenyl)(3-

cyanophenyl)methyl]azetidin-3-ylidene }acetate in 120 mL of THF and 220 mL of MeOH, were added

small portions of sodium borohydride (total: 740 mg, 31.05 mmol) at -5-0°C. The mixture stirred at -5-
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780C5was added a solution of 56.80 nL (56.80 mmol) (I M

in THF) of LHVDS. After the reaction m xture was
wateornerdos or 30 min., a solution of 15.60 g (5PCHVS2006/045328

mmol ) of 3-[(5)-(4-chl orophenyl) (3-

oxoazetidin-1-yl)nmethyl]benzonitrile in 50 nL of THF

was added and the m xture was stirred for 2.5h at

-780C. Then 8.35g (68.33 nmol) of DWVAP, 14.65 ni

(84.09 nmol) of DI EA, and 8.72 nL (110. 38 mmol ) of

o than sul f onyl 0 re, add and th o
0°C anggme TS ?r} ¥ w?cp]{)y {lbgggﬁ n?tH%reﬁ]et% J¥as dpsaic %F(g"\gﬁh EILI%ICI at 0°C (to
pH= 7a17 ﬁmon@nmntqr@mtfe thadreapis selvints. cbhegesidue Wwasrdisgolmed in 300 mL of
CH2CI? aad 30Xl metenaad fdelngts wert eepdfiiedriThe hq@dobelay@vehs 2backed with

f . :
CraC e, THEGIBE LN 8S AP Rt i, T
residueNudd Sepptatecholy livacesh tirametdgrafiyevitlesyicthhexane/s thylizdefatestd aﬁyrd the methyl
(25)-(3%rbth -3 -k oph BLDTRI BY [ ABRYrophdnb) ARG he ylﬁ'ﬁ ] 9&1‘3‘1@5 $1}acetate;
T 1 b ERPAa 5,3, 87 e LD 2 S,
3.41(t, AHS5D€ 8,2 HA) 3. 691s,9321)( HFIWHH,J =1 0I2HR)) 4.3%(s,180s6- 96 H) JH/] 28.9Hz),
7.17¢a (9, 1L 0 BzyT 7%8'(@1}1 }’—%Hz)77%$ 7 4hh. 7 '1H1 =28 1), 7.50 (4, 1H, J
=17. SHg;Z 164; %% ,;@)8); =7. %—%?) (7d70 (,s,,_}H) Jmss#::%mﬁng%ﬁgt(;@qﬂ ﬁg y Br), 529 (M-+1,
37c179mé§cs‘§>lazo;i3m@me3la§2m) (M, 35a 79Br), 527 (M,
Furthe?ﬁi@z%f Bre (Joﬁé&i é%k’o?&gd mégﬁ (éMb -tbr(ﬁmZ@S qlugyparp)lenyﬁt{ P—RS? -(4-chlorophenyl)(3-
cyanop Sy, lgl]gzetldm-%y]f} ?cetateo H PC};; 0 ﬁ7(&HF-I g " 0(dd, 1H, I
- 73Hy I&raﬁgﬁ?én%)%rﬁﬂﬁyltj 74, 3:13%% <2 gu{i@m gﬂﬁgﬁy A< 0,
4.34(s, 5191*) théfpda i, 7273 309 655} d6f'H rﬁ'méh }% 726732 (m, SH),

740 r 5-Fluoro hen ?{6 é chl orophen
“&5506@&@43?&% 153 &7Fd - £| éé%@%{%?% H%ssSpectmm.

m/e = 527 (mlmlelaﬂﬂr)zm i+ 1037 QT3 v B EBe)) dEU(MﬂHBVCI 81Br).

d:%&g '2-méﬁgp_{égyé]a§e%au?-2¥1}(4-
r@&f—?—%ﬁ%ﬂ&%ﬂé@l—e—by HPLC. Then the reacti on was
A portigu efiG 8¢ g (34-80rm@aN) eiCheraim @I hldrisie mﬂhydrﬁus)_lwtﬁ)stuaq:’(ﬁfor 30 min under Nj at

| vent
rt. Ther? g%lfrg% q;arfhg o;ﬁ%% ahg%og{d%ﬁg Llﬁrr%&ﬁ “tﬁre% fe egxggxelh%_o min at rt. Then
the reaml@vlzimsﬁn‘uasn?eleﬁ & TBL fsrasoliipn ol mLTEE-8Q qu@éh@ethylhthmm (1.6Min
ether) Wa\added\@spweiXd. r Aféredditioh lvaCttipicte (AOBixThre %2} stirfddfor 30 min at -78°C.

Ve
hen o SN0 QPR Rt ) g7 0 G SRy PP Sy
chloro@ﬁg%pwpmyl)wplﬂuﬁl}@ygqhgﬁgﬂ}gﬁ@tp@tnhS}q) n@@ﬁ%qu&dded and the reaction
mixtur@fvhsosticketl i@ 108td8Y18°C. The reaction was quenched by dropwise addition of 20 mL water

and wafrded s‘lc(v%y% R mi”he'i_’plfI |vd‘é9 LeRReMH 7.4 vath(a Nafieosh Ak ORREBYdelwas washed

with Cégé%%&?%ﬁé) ’l’lbe %?gtalpr%llgrj]yeg vw)és o eotvgrt Igagsge ’anq W’ncgltrated. The

residuel was pérified 5y sillca gel &u&mﬂagr)lﬁly?wxﬁﬁhex&aé/ﬁa(ﬂm} addtdte tonffbid the title

compO\!uH aS\l w-th sghd'lzﬁ-l NﬁRS@b@l )%HD 10 % ﬁg&q 15! 531413 d’zlﬁ(t lﬁzﬁ = 7.8 Hz),

2.71(d, él—lg }Hz)ll k@ 5634((& lHI, 1L|— 7f Hz)i%p% 3. Igﬁm) %H)7 3§9 IT}H)5ﬁ'|)25(S lH), 6.86 (d,

), 2

1H, J =0.48%),(71.10-7.tB(m] 2HY, 628234 (nd,.430, .86 (t) 181, 737 Hz)2126 (d, THOL= 7.5Hz),

7.57 (d,g% ,\,L_‘ﬁ5ﬁ@57 Z7 H@}l} BZ%SE gp%:%}’ﬂnl e = E@f?ﬁ‘? SELIA J3b Curer,

37Cl79Br/3 Cl 81Br), 531 (M+1, 37C1 81Br).

Step 9 3-[(S)-{3-[(15)-1-(3-bromo-5-fluorophenyl)-2-fluoro-2-methylpropyljazetidin-1-y1}(4-
chlorophenyl)methyl]benzonitrile
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37ci 79 B r/35ci 8 1lbr ), 531 (MI

( 7Cl SIBr). Further
elution of the colum afforded ne

)

[

3

t hyl

W@ 2007061183 br ono- 5- f | uor ophenyl ) {I - [ (5) - (4- chl cPOPOEIVY6/H45328
(3- cyanophenyl ) net hyl ] azeti di yl
| HNVR(CDA 3) d 2.67(t, IH J 2 Hz), 2.90(dd, IH,

Ji =7.3 H, J2 =5.5H ), 3.09- 3.13(m 2H),

3.43(t, IH J =7.3 Hz), 3.68(s, 3H), 3.82(d, IH J

10.7 Hz), 4.34(s, IH, 6.96 (d, IH J 8. 9Hz) ,

7.17 =
A mlxn)rezg (SgJO:)gZ(HE 0'} (;If;)—ﬁ% i3 [(?.59'_1' 8 :]bron}é é‘hq%opgeinybo’z ]eydlroxy-Z-
methylpqqpyljazetl@n - %)(4-cnlog@heqyl)mqt-hylﬂ>e&zoglt@pt6)0 mlz of7lydegen [lpride pyridine
OYRYS SndFRRAL bE! M2-dihBoroetidé walitkred3® 20-490 thr 16K IrHeMile reaction mixture

was po eﬁ' 7 }igf Srigclturg m%or rni of élgt%r, thé o‘fN%éQ %OBmJE;)of aq 1%31380% 300g of ice
c

and 50?@5)°f SIhvewarsl stiring She @Rleftheomirfae wasadiusteskta 78 prshthe mixture
was ﬁl;&éc&é e&m@e@ohdsy triké aqn.(ébh@la%rhﬁ@ yﬂ(t}:ﬂ%ﬂ mﬁ{h]thﬁe Z200MnlL" ﬁol‘t_ﬁmé\of CHCls.
The CO?‘I%r Idgr%ugc)layer Wagttirlg A egrol?hgga (? Conceits Hag] &%g%ﬁs&lpl? \Qvtaé gl?ﬁﬁed by silica

{
n- }acet at e;

3-
6.
9-

WwWas S m n un
gel chréinewgtbBlly with béxailéthylanétyento alﬁ'c)rdmhhstlt}kd:dmdourﬂlnﬂ atwisite solid; 1H-

NMR(@DU:[j))S W@s(tssm e ém&) mmt hﬂf J 30/ snm) @§3-Qt89?rﬂ_ e, 3 dma 3.17(m, 2H),
on mxture

3.59 (“M.%é - 103 2@8%8%%?‘)‘ %?HVF} |7tlﬂT7u]ﬁ’\(I(" HDeRAE- 3ét<ﬁe1“)‘) 7 36 (4 1K, ¥

=7.2 Holp§ 46(dad, d ~OTRHZ £7.56%d! B, e 7E)) .60k 1HRMYidse Spectinhe m/e = 529,

QI+, Bser«n% fa\ﬁli Bv?ﬁ9ﬁ955(§lc81§ir? s§§ k37T B 2
Step 1(( Al I fluononhany -“. ethylpropyl]azetidin-1-y1} (4-
. :' agidhenyl ) net hyl ] azeti di n-3-yl }aceta

A nuxtLFe df'&S%Q J?.Im"c'ﬁ 3"t?s§ {@ Cigl%%1 (9 '&ijorﬁchff ﬂﬁ&%ﬁﬂﬁ@-ﬂ&%‘i&' Ihe

react
methyla{?@w&%sadlw ﬂ}(éﬁwowhatyamﬂaﬁbsmamﬁ@m ef Bl and 40 mL of 5N
NaOH was hextkdsth @sfluk forodH (with Hihitotih g HROC ) SEHefl the®H sodutitintwas adjusted to 4-5

with lﬁg&% sc;li nsvgzjis cg}u!neg Ltgb‘ﬁ) r\é@lﬁv Gi ?cdsowegng ?ﬁ%gles%ue was dissolved
in 200 e lieas pavatre “PH% Sqhidys ol ey orated with two
200 mIspdmtl(mE o €THCliy antthe goralghed argdric hgorawere/condehnirhted ethatifte compound as

afford the titl
white o E%fﬁt%’)% 31'/ %6§ zﬂlqg{fkl%B%S% (E\/F+31H§’llélg9%3(5c1 81Br), 552
(M+1?7-P1 B.7.8 Hz), 2.71(d, IH J i = 11 Hz), 2.84 (t,
Step 11: Hithdl 3(S)- B-[£9).1-3-18mo-3 fﬂu%fdﬂher&ﬂ%ﬂ@or@-@ rﬁ&hvlbﬁm@udm-l-

4. 5 | HJ = 9.4F) 7.10-7.13(m 2H)
7@%@%"&" e Dyttt Denzgate, © \h g =7.8 Hz), 7.46 (d,

To a mjxtpre 9f £.72g %Hﬁ)mmql) 9173-@@') {IﬁﬂlS’)}l{ﬁ l?togpﬁé)—ﬂuo?o;ﬂﬂnjl}Z flupfjo-2-
methy! RS $1]2p8dH 11 W (4-hRroph&ZDm e&Mﬂbenz%GbleQ B0 mL.22 8t Kbas added a
solutlogg 25 éfs%h F 1 10 ang Aéer]7 éh at réﬂux tge s<§ut10n was) coofsa alpd concentrated

t0 rem%”eﬁPld 2o o bepih oty 1408 ko SAGIR 17 30 g 0 s e
adjusted 2@ 748dvifh dq NaH(@3. THe -gqnapk dﬁwﬂnm dxwhdtbewizo thrdée 1006@4Y. portions of

cuaCinfi il St ainfe Iyl IO S and spyeonimsy Tyt vas
purified by s111ca gel chromatography with hexanes/ethyl acetate to afford the t1t1e compound as a white
solid; IIBNMR (D@ Y a261d,dH)I1 =iy ehidsaphenyiget oyt BEenz 7.1 Hz),
2.34¢t, ! § L4715512)2D831- 86, P LPEE 15 Deh 35 6 PUE, 1EH W 30¢s, 1H), 4.38 (q, 2H, Tq =
14.2Hz, J2 = 7.1Hz), 6.85 (d, 1H, J = 9.4Hz), 7.10-7.11(m, 2H), 7.26-7.38 (m, 5H), 7.55 (d, 1H, J =
7.8Hz), 7.86 (d, 1H, J = 7.7Hz), 8.05 (s, 1H); Mass Spectrum: m/e = 576, (M+1, 35C1 79Br), 578 (M+1,

37C179B1/35C1 81Br ), 580 (M+1, 37C1 81By).
Step 12: Ethyl 3-((S)-(4-chlorophenyl) {3-[(1.5)-1-(3-cyano-5-fluorophenyl)-2-fluoro-2-methyl-
propyl]azetidin-1-yl} methyDbenzoate
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(HF 70%, and 60 nL of 1, 2-dichloroethane was stirred
at 40-420C for 16 h. Then the reaction m xture was
w@ouryeckiss owy to a m xture of 250 nL of wat er pPCTASHOaH45328

NaOH, 300 nL of aq NaHCO3, 300g of ice and 500niL of
CH2CI 2 with rapid stirring. The pH of the m xture was
adjusted to 7-8, and the m xture was filtered to

renove solids. The aqueous | ayer was extracted with

three 300 niL portions of CH2Cl 2- The conbi ned organic

| ed .0V ent ra ed. .Th
A misg B B30 2 bR S8 F e 100 B R P - iopro2-
methylném}}#@ilhyrylHé@bkv@f@wlmaft@ﬂ]@mmetex T00Img GAGpomellofiginacyanide, 179
mg (0. Y95 ho of irid{dibribiTRE g_&) .?;galﬂad%% bhd 2ng 0.4891Am&N88 DPPF in 99 mL
S

of DM%Z aﬁgj L. Aztﬂsatel' wa\gé %a %)é h8a ftml'hér% gva? a(g)r?ﬁdﬁt 135°C After 12 h,

the reaghm@nture?w&)coﬁcmamd tQ H)nové s@ﬁen?s 313‘1e Fesidué jas pFurBdinte 200 mL of
CHClhhind 30 mil. of abiNaHCOAPHED,8)) Fhe ahugous Itk wds Ex@radield wltﬂrICH&cuand the

combigepehbiayel il i gkl bigot735 SRS, 2B focfug o pyipga by st gl
chromathfrhphy3vi@ I®xdims Y eth§t awptatb@o 3ffprd the tltle compound as a white solid; 1H-
NMR((:SI:@‘)% f 2461 3H; 13- br. WHE) bag kd-,l oHP e PV Fiiz)2 11 d00819,12= MBtHZ), 2.29(t,

1e, 1< B ﬁ@%ﬁéﬁ#@ BRI IED: 2356 AT S o Ty 5 BB, 4296, 1H), 437

(a0, 2B, G - 3 =3ilH2), 7.16 (d, 1H, J =9.3Hz), 7.23 (d, 1H, J = 7.8Hz), 7.27-7.38(m, 6H),
7.55 (d31£{(J5-) 788, (733%)(51 H, 3=P7 885 £o {d EII‘H QRIE B¥dchrin: f/HLOE 25, Gur+1, 35¢C),
ropyl Jazetidin-1I- yl}(4
525 M’rﬁen I§)met hyl ] benzonl trile, 65 L of EtOH, and 40 ni
Didropieni (3 b ()a2i-fldoro-2-methylpropyl]

magyeggﬁll_ rﬁé’th w_’,l)uny B the pH sol ution was adj usted
uti on was concentrated

A fmxttlt? od r?é\ﬂé5§F grgmlb °fs sqhvle%ﬁ(@-@ﬂh@rwé@mdué [(eS- 13 $¥asoyfuorophenyl)-2-
ﬂuoro—iZﬁneﬁ@ﬂbrﬁﬁyl]aﬁetﬁhﬂﬁb’&n&ﬂdd)ﬁeﬂzbﬁé et ind. (1 &B®Moly I ThEatiHe @nd 85mL of

EtOH \§5§ Hegted yl%ﬂ&)?' A glsl.@lv wtnre lré &ggivaf%rb Bme tlvt\fg cgrglgound as a white
B e R RO

2.85-2.9(n, dH), I\ZﬁﬂﬁmSnepUlﬂ@a me3 32@481;1 XM H-32e09() BH),.7. 178@, 1H, T =

9.1Hz),(14/¥:b“i jﬁfj <9 k@i{ gs ?gﬁ(m lsHI) 5/5%) '{) {m 236,&77% Bl dy. ML EBpectrum: m/e

=509, (Mh @+ hyl propynazeti dm | v
Step 144- ejﬂ1@5-o{ohe(ml(44&mbfapn&s;nmm-@mwmtw ﬁ-oﬁ;fdla'iolzé’-gl)phenvﬂ

Toa s%myré 643w o > qu@wnm BNl H§ resarioyd-flbarppheny)-2-
fluoro-2ing:thadnropyil Jaz<2@h- Wl}ofeﬂ&l)mzoh}d&zaﬂdm Hi0(GamE @if CHixClp w4s adBed 3.73 mL
(7.1 m:mrlt) 8{ ph%%e'ﬁpsolh@oqd ZQ% afl ]Lcl:eélﬁ% el;}} ][%e 819 %vssr sﬁlé'r:%gé%r lt.;' t? at 0°C. The
solutiog et EAREERITaieg A0 FAAFRiShs YRS A oA 1 MeQD pdthe mixture was
concengratgd 3grimThe fesid2©van gurifive byHiliva gelatlj dnsit@ptaphg with@CHYQIR / acetone to

afford @8 uh@k&&}%un&' hea %H@Qﬂ'i% IRXMIREESCISYE MA@ BV B HNEES 1.30 (4, 31,
11 =210, T3 RO P28.03%), 2.93-3.0m, 2H), 3,126, 1H, 7= 7.3502), 3.33(m, 1H), 3.69 (¢, 1H,
J=6.8 Hz), 4.35(s, 1H), 7.20 (d, 1H, I = 9.7Hz), 7.23 (d, 1H, T = 7.3Hz), 7.29-7.40(m, 7H), 748 (d, 1H,
J=7.8Hz),7.68 (d, 1H, T = 7.8 Hz), 7.97 (s, 1H); Mass Spectrum: m/e = 535, (M+1, 35C1), 537 (M+1,
37¢.

EXAMPLES 26 and 27
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CH2d 2and the conbined organic |ayer was dried over

Na2SO4 and concentrated. The residue was purified by
wekbd7mezige! chr omat ography wi t h hexanes/ et hyl BCEUS2086/045328

to afford the title conpound as a white solid,

| HNVR(CDA 3) d 1.25 (d, 3H, Ji = 22Hz), 1.27 (d, 3H,

J i = 22Hz), 1.40(t 3H, J 7.1 Hz), 2.34(t, IH J =7.5
Hz), 2.83-2.89(m 2H), 3.10- 3.15(m 2H), 3.62 (m
IH), 4.30(s, IH), 4.38 (q, 2HJ i = 14.2H, J2 =
7.1Hz), 6.85 (g, IH J = 9.4Hz) 1;1071'(”‘ 2H)
7.26-7.38 (m | o7. 55(d IH JN= Oo8Hz), 7.86 (d,
IH J =77 .05 (s, IH; MaSs $pectrum nfe =
576, (M, d r), 578 (M, 3¥cP79Br/35ci 8 1b r
), 580 (Ml 7d 8l Br Step 17

3-(fS>-f4- ophenyn (1-8

ry-1-(3-cva phenyl V2-

zeti di n- 1-y|>t ! zoat eA

(9.77 mol) [

t ophenyl ) - 2-

met hyl prop)eI azetldln F-yl '} (4-gHl or ophenylF) net hyl | benz

oate, 700 (5.96 Mol ) of zincC cyanide, 179 ng (0.
195 mmol ) of tri €6di benzyl i denead®t one) di pal | adi um
The fomng z&nMﬁ@wé% PrepiRl hoddrdibE BprbdeaSes thti-méalfabDM: aﬁ’(ﬂ;q:plymg skill of

er. was degassed with N2 for 1 at rt.

t.
°ne°"f1’?an\k?é§k’@lad'?ﬂéeamat 1250C After 12 h, the react i on
e QrQn ‘ Aol Jhemsh

) e aqueous [ayer was extracted
hblned organlc Iayer was drled
didln gyl goro-2 ( d

4 5-d1h|%frosl| é maaamla @hﬁ&%&ﬁ%@gvﬁybeﬂ&&mﬁex anes / et hyl

cetateto thetitlTe conpound as a white solid;
Mass 3% é?gfé‘e‘i‘ »3 (d, 3H, J i 21.7Hz), 1.28 (d, 3H,
i = 21.7Hz), 1. 40(BIOHBGIQAI;EXAMRM31 2.29(t, IH J

= 7.5 HZ) 2 S%agna%ﬁ(omR :
3.64 (t, g, 2H J

j This ﬁamseescsléemﬁlg‘ﬂgf?l Exaple kot WE 050808 310y 7 23
('ﬂhe Hihllingassayr/fo8 EBP recép@v is o8 §imilafyfvith Fecbimbingdnt Hulan £B2 receptor
cxpressz:d%i{Oc%H?(S (d, IH J =7.7Hz), 8.0 (s, IH; Mass

(gr% o Hg ofrgxamples %327 have {Csos %? iegs than 215mgcrom61ar3i171%ile) CB1 binding assay.

The cofptiSids of Exdnmbhpiésoiplitare nél&etive CR1-dntabGrictiavetse Sgbhistabmpbudidy having IC50s
- i I |
100 fo?gréahéi%@le 'C'ﬂ"itlgﬁfd {l)é’ %QQS' tﬂé?fn tﬂé aBi' ]?S%Y’ Sgd 6en(:r5a.ll§ ga%Sg)s of greater

enzohvdr azi A mXxture o
than org,fmlg ar in the CB2 binding assay.
3-((S)-(4-chl or ophenBlQEQcIqABL EXIAME-EEYano- 5- f | uor ophe
Cannali] (!'1)1 R%ce tor-l CB1) Functional Activity Assay.
uor o- 2- /T pr éifx azetidin-1- I net hyl ) benzoat e,
This asgay *ﬁﬂesc:%edse ﬁyﬁﬂﬁmal amplg 2L We 05RB0B5nL of Et OH was :
heéRt ettagamist/fvietsx agoﬁist esmfidundd 6thspikscaninsentidh geneedBMAade EC50s of less

tg};r;rlag%gé%gsgs J’? 7%;%;}. g@(%ﬁgﬂgﬁctﬂe\% ﬁ%ﬁlfﬁrﬁﬁse a&omsts have

BIOLOGICAL EXAMPLE 3
Acute food intake studies in rats or mice: General Procedure
This assay is described in Biological Example 1 of WO 05/00809.
BIOLOGICAL EXAMPLE 4

Chronic weight reduction studies in rats or mice: General Procedure
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2.85-2.94(m 2H), 3.07(m IH), 3.15(m IH, 3.62 (t,

IH J =6.6 Hz), 4.29(s, IH), 7.16 (d, IH J = 9.1Hz),
w@2@2/060931H, J = 7.5Hz), 7.25-7.36(m 6H), 7.BOF/USI06/045328

(m 2H), 7.77 (s, IH; Mss Spectrum me = 509, (Mt

35ci), 511 (MmHl, 37Q. Step 14

S-fflA-1-fl-1f~A"chl orophenyl XS"- oxo”. S-di hvdr o-1 *- ox

adi azol - vDphenvn

met hvUazeti di n- 3-yl V2-f | uor o- 2- nethylpropyl

|Thslf %SS%?JS bs%lq Q&n%ﬁologxcﬁ%xampl% 1 f'v% Og)IOOg’O 0g (5.85

3- ((5) - (4- chl or opheBIOYGEICAIGEXAMPB.ECSy ano- 5- f | uor ophe
Tail suﬁ)\éhaion?fest

f uor o- 2- ) benzohydr az
oo et b am e ol s e JEoBls) 0o o
oWhphths grmetlcsdias beanrdes Ged pud ﬂlo*txmdeylth refegerge tastertain particular
embod%ﬁts%ﬂér&ffetﬂo;eghllld ﬁl the Qltt wily gpprg-me fal %"ogé’lch‘ﬁﬁes, modlilzlcanons and

concentrate resi gue was, a
substit{jqas ¢aq hgegde l&Fﬁin °‘|‘ﬁdi’l"ﬂ¥“ég %HE thesREER ﬁ’i“f?ﬂ’%‘?ﬁ% Gimyention. For
examplé feffeciiw dbsezenatherttian the paktibylasddsageaagel forthrhereit dgvamhy be applicable

asa coﬂe&\ﬂng_gfqagatéong %Q E/&%{)L&l\@flésg Bf‘jtht': %ﬂ'%l{d'ﬁ LS?-%: QQQBéHJfaﬂargﬁof the

mdlcatlfp& S'olr tth% cgglpl?v@ds gﬁhe ipventionyinc @ﬂﬁ(} aboze 3]9|E(Fw1$?, |tpe §pec1ﬁg p}@annacologwal
respondelR phseed tra vafyrircaddihg tBantiZependinlg,updn the padiclilhr acBiv83dmfound selected

or wheﬂhgp t*‘hex% agg)réstent ﬂh’é&maletm(cgl &n}fgg a§ a'eﬁ §£ ﬁie t)lp'ébof foZm%Qm&t?and mode of

adrmmsﬂ:q}mn 7mgr]8ye(dd anci qqch gxpectyd garp..'ﬁx)ons c?r d(s@erfra:es 1n|_qhe g}esults-lar%(ggntemplated in
accorddrdeg witl i@ objests ahipraclibes of heeedsenthiventian. It & dendelftherefore, that the
inventi?lé?e% ae’ﬁngciggy &%écpc g? &‘e)ciaxrﬁé\ :&M ir If:cﬁ"lggﬁanﬁ ngat &Z:{hl,ﬁums be interpreted as
ol 1 owm n conpoun S were prepared according t
broadlygsipsgipnale-out | i ned above, and appl yi ng skil | of one
ordinarily skilled in the art. Exanple 26:
5-r3-((,-D(4-chlorophenyl){3-r(I.-
-1-(3.5-difluorophenyl V2-f| uor o- 2-
nmet hyl propyl ] azeti di n- 1-vyl
Tnet hyDphenyl ] - 1. 3. 4- oxadi azol - 2( 3H) - one Mass
Spectrum me = 528, 530 (M+l). Exanple 27:
4-((™)-(3-rfl-?)-1-1f3.5-difluorophenyl)-2-fluoro-2-net
hyl propyl ] azeti di n-I -yl >f 3-f 5- oxo- 4, 5-di hydr o-
3, 4- oxadi azol - 2-yl ) phenyl |nethyl} -benzonitrile Mass
Spectrum me =5 19 (M+ ). BIO.OGd CAL EXAMPLE 1
Cannabi noi d Receptor-1 (CBI) Binding Assay. This assay
is described in Biological Exanple 1 of WD 05/00809.
The bi ndi ng assay for CB2 receptor is done simlarly
wi th reconbi nant hunan CB2 receptor
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expressed in CHO cells. Conmpounds of Exanples 1-27
have | C50S of less than 1 mcronolar in the CBI
wobkediospoassay. The conpounds of Exanpl es 1- 27rar/@s2006/045328
sel ective CBlI antagonist/inverse agoni st conpounds
havi ng |1 C50s 100-fold greater in the CB2 bindi ng assay
than in the CBlI assay, and generally have | C50s of
greater than one mcronolar in the CB2 binding assay.
Bl OLOG CAL EXAMPLE 2 Cannabi noid Receptor-1 (CBl)
Fungtio Activity Assay. This assay is described in
WHATES Gl AT BSexanpl e 2 of WO 05/00809.  CBI
ant agoni st/i nverse agoni st conpounds of the present
i nventi on 08REABIUIM JravRuESTOSnA Il ess than 1
m cromolar in the CBI functiong assay and sel ective
CBl ant agoni st/inverse agoni sts\haye general ly -have
EC50S of greater than 1 micronol A e CB2
functional assay. BIPOLOG CAL s 3 Acute food
I ntake studies in rats or n}.pé" ngral Procedure This
assay i's descri bgd Bi gf A_fxgpple 1 of WO
05/ 00809. BI OLOd
reduction studies Gener al
ProcedureThi s assay is descyr/ibgd i in Bi ol ogi cal Exanpl e
1 of WO 05/00809. BI OLEG LHEXAI\/PLE 5 Tail suspension
test This assay is deg ped i n Bi ol ogi cal Exanple 1
of WD 05/00809. While tHE invention has been descri bed
and illustrated with reLerence to certai gbparti cul ar
enbodi nents thereof, those skilled in th&art wll
wherei@ppr eci ate t hat vari ous changes, nodifications and
Xlsse%y@ﬁrb,h utions can be nade therein w thout departing
romt e spirit and scope of the invention. For
drxps ect i ve dosages other than the particular
d@%agelﬁﬂas set forth herein above may be applicable as
a(ﬁszonslg%?n%ﬁ of variations in the responsiveness of
e mama eing treated for any of the indications
f@ tHee®®HpHounds of the invention indicated above.
R2 anleE@&\bzﬁ:mndebﬁldsmsmddcted}ﬁbaf macol ogi cal responses
(g? ﬁf}%" Yy vary according to and depending upon the
tic dctive conpound sel ected or whether there
a@é pragdyk phar maceutical carriers, as well as the
tggpe ofiudrey nul ati on and node of

“@ hydroxyl, and
3) trifluoromethyl,
provided that R2 and R3 are not both hydrogen when X is hydroxy, -NH2, or methoxy;

R3 is selected from:
(1) RIS,
(2) Thydrogen,
(3) Thalogen,
(4) methyl,
(5) -CFsz,
(6) cyano, and
(7) SOpCHs3;
RY is selected from:

(L RIS,
2) hydrogen,
3 fluoro
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adm ni stration enployed, and such expected vari ations
or differences in the results are contenplated in
waceoneapce Wi th the objects and practices of POEUS2006/045328
present invention. It is intended, therefore, that the
i nvention be defined by the scope of the clainms which
follow and that such clains be interpreted as broadly
as is reasonable. WHAT IS CLAIMED IS: 1. A conpound of
structural formula I: wherein: X is selected from (1)
géyroxMﬂ £2)gNH2, (3) nethyl, and (4) methoxy; R2 and
are each I ndependent |y selected from (D hydrogen,
(@) meeye:;, (3) fluoro, (4) hydroxyl, and (5)
RJOlsgaéﬁﬂ&ﬁﬁh@WEthy|, provi ded that R2 and R3 are not both
qﬁ? mhen X is hydroxy, -NH2, or methoxy; Ris
ect ’fron1 (1) R5, (2) hydrogen, (3) hal ogen, (4)

5 @} hy| hyd¢égen- CF 3 , (6) cyano, and (7) SO2CH3 ; Ris
S@) ect ggbrbr om
4 chloro,
(5) —CF3,
(6) cyano, and
10 @) methyl;

provided that at least one of R8, R3, and R10 is R15;
each R15 is a 5-membered unsaturated heterocyclic ring selected from:

R" Ri RP RY R} < Rh RY
T ORI LAY Y
—N L] — ’ ,N : S
le) N-O B ; S N—S 3 ’
R Ri
Rh Rh Rh .
Ri o N R ‘_\S{ N Ri
R N T & Qi b o A
N’N , N—N , \Rk » O Rh h O , \&/
’ ok R R N »
Rk R Rh
. i .
N R N ; s ; N R N\ R
i—¢ I | \&:g/R ‘g\&W’R EN(:\‘ I , j‘r ,
STNRM T on ’ R N RK R RN ORK

wwur

e %/1 OOy O \S_YR'

-
J\r f\r’i M S o & i &l

N&Rh )5/3‘ ‘;‘\( YRh e"\( N and # ’rj“,N’R

N-N, N—N N=N
R¥ R
each Rh is independently selected from:
15 ) -H,
(2 -OH,
3y -SH,
@) —NH2,
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(DRL, (2) hydrogen, (3) fluoro(4) chloro, and (5)
cyano; RIOis selected from (1) R15, (2) hydrogen,

w@ 3)o7ibmes o, (4) chloro, (5) -CF 3, (6) cyanoPCBUS2006/945328
nmet hyl ; provided that at |east one of R 8 RO, and RO
is R15 ; each R15 is a 5-nenbered unsat urat ed
heterocyclic ring selected from each Rft is
i ndependently selected from (1) -H, (2) -OH (3) -SH,
(4 -NH 2 ,(5 G _3 alkyl, and (6) -CF3 ; each R is
i adependently selected from (D -H (2) -OH (3) -SH,

((%j -I\igﬂ’gal,[kyt\{é?‘?o -3 alkyl, and (6) -CF3 :

(6) -CF3;
each Ri is independently selected from:
1 -4
2y -OH,
(3) -SH,
(4)  -NH2,
&) Ci1-3 alkyl, and
(6 -CF3;
each RK is independently selected from:
(1) -H,and

@) C1-3 alkyl;
n 1s selected from 0, 1, and 2;

or a pharmaceutically acceptable salt or solvate thereof.

2. The compound according to Claim 1, wherein:

X is methyl
R2 is selected from:

¢ hydrogen,

) fluoro,

£)) methyl, and

® hydroxyl;
R3 is selected from methyl, and hydroxyl;
R3 is selected from:

M R15,
) fluoro, and
3) cyano;
RY is selected from:
(1) R,
) hydrogen, and
(3  cyano;
R10 is selected from:
(1) RIS,

)] hydrogen,
3) chloro, and
@ cyano;
each R15 is independently selected from:
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each Rk is independently selected from (D -H, and (2)
ad 3 alkyl; nis selected fromQO, 1, and 2; or a
w@barmenesti cal |y acceptable salt or sol vate tpher/esfo06/045328
2. The conpound according to C; X is nethyl R2 is
selected from (1) hydrogen, (2) fluoro, (3) nethyl,
and (4) hydroxyl; R3 is selected fromnethyl, and
hydroxyl; Ris selected from (1) R15, (2) fluoro, and
(3) cyano; Ris selected from (1) R15, (2) hydrogen,
and (3) cyano RIOis selected from (1) R15, (2)
é ydrog h, b’) /@hl oro, and (4) cyang each R |s
\( ﬁnt y{ ct ‘Pﬁmrwmb \/akognd\(
N " wherein RK is
selected from hydrogen and methyl;

or a pharmaceutically acceptable salt or solvate thereof.

5 3. The compound according to Claim 2, of structural formula:
R8

wherein only one of R8, R, and R10 is R15, or a pharmaceutically acceptable salt thereof.

4, The compound according to Claim 1, selected from:
10 (a)

®)
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sel ected from hydrogen and nethyl; or a

phar maceutically acceptable salt or solvate thereof.
W@ 200fhe219onpound according to Caim2, of struptDmsg2ons/045328

formul a: wherein only one of R8, RO , and R10 is RI5

O a pharmaceutically acceptable salt thereof. 4. The

conpound according to Claiml, selected from (b)or a

pharmaceutically acceptable salt or sol vate thereof.

5. A compound according to Claim1l, selected from (1)

3-[(S)-(4-chlotophenyl) (3-{(1S)-2-fluoro-I-[3-fluoro-5

- (5- oxo0-4, 5-di hydro-1, 3, oxadi azol - 2-
yl ) phenyl ] - 2- nethylpropyl}a f\dip-1-yl)methyl ] benzon
trile, (2) 3-kKEsS)-(4-chlor yI)(3 {(1

)-2-fluoro-I-[3-fluoro- —4- oxadi azol - 2-yl ) phenyl ]
-2- met hyl propyl }azet idi n R'zgethyl]benzomrile, (3)
3-(S-(3-(1 g'] - af . -oxadi azol - yl -5-fl
uor ophenyl 2 I0rN eHhyX pr opyl }

azetldln l-yl) (4- chIoru-kfnyl)nethyl]benzonitriIe, (4)

-fluoro-1-P-fluoro-S-CS oxoA
ol 2-

Ry opyl }azetidin-1

-yl)nethyl]benzonltrlle (5)
3-[(S)-(3-{(1S)-1 R"3-(5-ani no-1, 3, 4amixadi azol - 2-yl ) - 5-
fkyorophenyl] 2-fl uoro-2- nethylpropyl}
azetldln 1-yl) (4-cyanoph | ) met hyl ] benzonitrile, (6)
3-[(S)-(4-cyanophenyl) ( 3- -2-fl uoro-

[3-fluoro-5-(1 , 3, 4-oxadig ¥l ) phenyl ] - 2-

nmet hyl propyl }g2eti di n- 1-yl yl ] benzonitrile, (7)
3-[(5)-(4- chlurophenylm(ﬂ ) 2-fluoro-I-[3-fluoro-
5(',240X Ol -yl 4 3'2

nmet hyl pr opy i ' yl ] benzonitrile, (8)
3-[(15)-1-(I3 yl)[3-(l, 2, 4- oxadi azol -
-yl) phenyl ]-netliyl } azgtigdi n-3-yl) - 2-
fl uor o- 2- met hyl pgopy H 5-f | uor obenzonitrile, (9)
5-(3-{1-[1
- (di phenyl net hyl }®z€ti di n- 3-yl ] -2-fl uoro-2-net hyl propy
| }-5-fl uorophenyl

5- HFHtetrazoIe, (10)
S-CS- 11 -fl-Cdiphe met hy*azetidin>S-yl [ ~-fluoro”-neth
or a phathipéeQfyd1ldaScdplaby AR BLOYd theebhy| | H tetrazole, (11)
5-(3-{I-[I-(di phenyl met hyl )azetidi n-3-yl]-2-fluoro-2-m
ethylpropyl} 5-fluoro rhenyl)-2-nmethyl- 2Htetrazole,
A compound according to Claim 1, selected from:

D 3-[(S)-(4-c}ﬁorophenyl)(3-{(1S')-2-fluoro-1-[3-ﬂuoro—5-(5-oxo—4,5-dihydro-l,3,4—0xadiazol-2—
yl)phenyl]-2-methylpropyl} azetidin-1-yl)methyl]benzonitrile,

(2) 3-[(S)-(4-chlorophenyl)(3-{(1.)-2-fluoro-1-[3-fluoro-5-(1,3,4-oxadiazol-2-yl)phenyl]-2-
methylpropyl}azetidin-1-yl)methylJbenzonitrile,

3)  3-[(S)-(3-{(18)-1-[3-(5-amino-1,3,4-0xadiazol-2-yl)-5-fluorophenyl]-2-fluoro-2-methylpropyl}
azetidin-1-y1)(4-chlorophenyl)methyl]benzonitrile,

(4)  3-[(S)-(4-cyanophenyl)(3-{(18)-2-fluoro-1-[3-fluoro-5-(5-0x0-4,5-dihydro-1,3,4-0xadiazol-2-
yl)phenyl]-2-methylpropyl} azetidin-1-yl)methyl]benzonitrile,

3) 3-[(S)-3-{(15)-1-[3-(5-amino-1,3,4-oxadiazo}-2-yl)-5-fluorophenyl]-2-fluoro-2-methylpropyl}
azetidin-1-yl)(4-cyanophenyl)methyl]benzonitrile,

(6) 3-[(S)-(4-cyanophenyl)(3-{(15)-2-fluoro-1-[3-fluoro-5-(1,3 ,4-oxadiazol-2-yl)phenyl]-2-
methylpropyl}azetidin-1-yl)methyl]benzonitrile,
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(12)

3-[(4-chl orophenyl) (3-{2-fluoro-1|-[3-fluoro-5-(2-nethy

wo 2@06EDs azol - 5-yl ) phenyl ] - 2- PCT/US2006/045328
met hyl propyl }azeti din-1-yl)nmethyl]benzonitrile, (13)
3-[(4-chl orophenyl ) (3-{2-fluoTO- | -[3-fluoro-5-(l-tneth
yl -1 Htetrazol -5-yl) phenyl ] - 2-
nmet hyl propyl }azeti di n-1-yl) net hyI ] benzonitrile, (14)
3-[(4- cyanophenyl)(B{ quoro [3f|uor05(l net |

Y tr
0 i "% cht%r? AL 1}(? ékﬁs%-? sf H% orp S B piadingol 3 fiphenyll-2-
3 r{“(t nrymd h!edwﬂ)s(llanﬂwl prEgRidlE,- [ 3- fI uor o 5 ( 2- net hyl
®- I.QIIL@ZRS)'@-Cyhﬁ(@h@ﬁW)'[ﬂ-CIZZ 4- 1?Jxlﬂladllsjzgl-:%—yl)phe{lyl]-lme:thy%} izc;txdm—?:—yl)—Z—
yl ] benzonitrile
2‘94 ¥C[”¥ T]S% H}mr(aée‘%?%ﬁ *5-f1 uor ophenyl ) - 2-f | uor o
) - Zr@etlkfylr(pnpb‘pylr]:qmdlazendm B‘waf@mro-Z-methylpropyl}-5-ﬂu0r0pheny1)-1H—
cng@gzgﬁghenyl ) met hyl ] phenyl }-1, 3, 4- oxadi azol -2(3//) -

(107 @yUJI )(81%11%&11515%@%%‘1@ elicBoac Bt eropy )23 spropgy D -methyl-
[ diﬁtetr@zojd ) phenyl ] net hyl }
arpseBLdin algxéngIrgetﬁ}ngéQEtﬂi"QB rmtmo% O chyProbd 18 BLARRIAERY1)-2-methy1-

(ﬁ@%ﬁ? henyl ) [ 3- ( 5- oxo- 4, 5 d| hydr o- |
(12) 3-d4-oXlambphany!)€32 {2+1nqrh A H]uwet-$1(3-tnethyl-2H-tetrazol-5-ylphenyl]-2-
a;ggd,)dhg%ﬁ :}élet)dn%'lf 1%,-1]%3%1 ﬁyﬂepropyl ]-5-fl uorobenzon

a3 - Wﬁbaargpa%vap@z s ér{;%rqw Tt AR hge .2
fImmhyoprapymtzhtydxpﬂqpmmithﬂbémmb,enzopl trile, (20)
(142 3[-[Q -c}ia)noﬂ)hc %l)g(@ﬂ&)é ¥ Q& @lﬁQtB Mjnét{\f'l I(I:Ltetrazol- -yl)fhenyl]-Z-

oxadi azo enyl | met hy }azeti di n-

flrﬂﬁill‘%l?r%’ﬂ&zﬁ Hdiny @ﬂi;‘l“]ﬂ‘ benZ9BYdBenzoni tri | e (21)
(158-3[(4-S)anbpHehy ) G5-rd- 5-{Aliitro-3-2Andthyhoaticaz il 53 yphinghe-

))”l;@ﬁ L If% d 3- vl

ék%tfﬁlgg@lg&&%ﬁqy}h ﬁl}s {J%Ilor Iogenzoﬁl ;tlrl le, (22

(163 5((11 [§§') 3- |KIE|') 1r(@garQTg-S(fgxomhwl)|—2-ﬂuoro-2-methylpropyl]azet1 in-1-y1}(4-
, Thibréphadilpzettyl Phatly] Pheydxhdidzotg@rDeny! ) net hyl ] azet i

1N
( 178 1}[( gs') ; I(u ﬂ_(%) (ﬁ chlotr?PhIerE))FlgS ﬁ quS-4 ]S-dlharr OQDIé%,él-oxa?lazc11-2-yl)phenyl]methy1}
( 23gtidin-3-yh) Z;ﬂworOv@rmetwlmspylé -3-fpgephenseainie) [ 3- (1 , 2
(18)4 309( as)i1a@ of(5) ey antpaens[ Ivest-brol4, sa.amyﬂldum &lnxmazzgr-§ yl)phenyl]methyl}
nitrile 4
5@3 5 B?%'H%/o(r 8—2)19%5}11%%%15 9‘}{18}%% é“’ﬁ‘f" 2, 4- oxadi azol
(19) § ]g)ﬁr@r{y&}(ﬁgyﬁlqp}aw@ﬁ -3 Agnyqd;/az 2-yl phenyl]methyl}azetidin—B-yl)-Z-
f|ﬂiﬁi‘-d32.21eﬂ®l yﬂt&lﬁyd;r})béxzf)ﬁlﬂﬂé obenzonitrile, (25)
(20‘;3 al I(u {&.g) (%hchP ‘(F)FQ’I"S riﬁ!az; ? Loy ec?gzg!l-Z S'i)p}?enyh O ORBER. 3 y1)-2-
lyi—ﬂuqohen@qramlgzm 2(3 )-one,
2 1) 3-((1.5‘) 1- {1 -[(S)-[3-(5-amino-1,3,4-oxadiazol-2-yl)phenyl}(4-chlorophenyl)methyljazetidin-3-
y1}-2-fluoro-2-methylpropyl)-S-fluorobenzonitrile,
(22) 3-((19)-1-{1-[(S)-[3-(5-amino-1,3 4-oxadiazol-2-yl)phenyl}(4-cyanophenyl)methyllazetidin-3-
y1}-2-fluoro-2-methylpropyl)-5-fluorobenzonitrile,
(23) 3-[(19)-1-(1-{(S)-(4-cyanopheny)[3-(1,2,4-oxadiazol-3-yl)phenylimethyl } azetidin-3-yl)-2-
fluoro-2-methylpropyl]-5-fluorobenzonitrile,
(24) 3-[(185)-1-(1-{(S)-(4-chlorophenyl)[3-(1,2,4-0xadiazol-3-yl)phenyl]methyl }azetidin-3-yl)-2-
fluoro-2-methylpropyl]-5-fluorobenzonitrile,
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(26)
5-13-((5)-(4-chlorophenyl ){3-[(15)-1-(3,5-difluoro
Wo harmpb)192- f | uor o- 2- met hyl propyl ] azeti di n- 1yl } PCT/US2006/045328
met hyl ) phenyl ] -1, 3, 4- oxadi azol -2(3 )-one, (27)
4-{(5)-{3-[(1"9)-1-(3 o
5-di fl uorophenyl ) -2-fl uoro-2-net hyl propyl ]azetidin-I-y
I} [3-(5-0x0-4,5-
di hydro-1, 3, 4- oxadi azol - 2- yl)phenyl]nethyl} benzonitri

s B0 AR5 2585 AR T S o1

fqﬂhﬂhbﬂhﬂmmﬂht@&KﬁaémméQﬁEﬂﬂm&nent usef ul for
(26} fﬁ%{(ﬁb&&hﬂi@ﬁéﬁﬁ) S{gqgl'gﬁ-tl Qg IS bﬂﬂ%&g@pégg??ng?u&%;%?éthﬁlp{opyl] azetidin-1-
i
dlgﬂﬁﬁﬁﬂﬁﬁﬂﬂﬂléa4ﬁvﬁﬂﬂ§&%gﬁﬁé%?n0|d 1 receptor is
(273 eA-¢S)-€3H LS A3, peifinbaphey AR fludry- Z%éth}dptopylmgmdm-ﬂwé} [3-(5-0x0-4,5-
di sy Le ﬁ?rtt élaéﬁ%llﬂa)‘ll ;ghox%]zxfe?% beB5@li8e, neuropat hy,

neuro-in cerebral ‘vascul ar
and phagpapeptiptlly acmlft%%ﬁ%@eswgfgf di sorders, stress,
epi | epsy, Parkinson's di sease, schlzophrenla

substagoe alysediis A iRhaa LADELE RAAN (5 MAMkf ot o o

i ntestinal pseudo- obst oSl S ver,
medicagnentirgful &5 depting 2 dissaseonesiintecdiy the, &a’éﬂ@ﬂ’i‘)@e} %ec%@%ro ci at ed
wi th excessive food intake. 8. The use according to

d ai m ; Wh §hE h& atc&ﬁdiig ?os{:ﬁ \9}%‘1‘&5 t}% Jﬁ%ﬁ&%&:&lﬁemgCannabmmd-

of or addiction to ance’
1 recepigrapspdsicted fenm:| Rryphesisamemery defigih sosnaliie Q1q9édeésaf\| q.ﬁ)@xmer s disease,
migraifh, BQIr6iRhyQBEA6 irflathatéry Biserdes strebeal vadlal adchilests) iad trauma, anxiety
dlsordése lsﬁgstse%ﬂ%}; ??’a?ﬁgsso' t&’df%egé'él Lc%z% ﬂgﬁlxosﬁgstarﬁ gbu%Q '&Rgﬁd%sv&nshpanon

0 use of a conp oun accor

chronig J@te@lrml Recpde-gbstupionyaintipg e thelivr. aéﬂww Pleaitb ARd otbes f@Fmg disorders
associatdd wigh &¢edilveTgodiiRRd.tY in a person at risk for

obesity. 10. A conposition conprising a conmpound

according to Gaim1l and a pharnmaceutical ly acceptabl e
carri eB. The use according to Claim 7, wherein the substance abuse disorder is abuse of

or addiction to a substance selected from: opiates, alcohol, marijuana, and nicotine, and the eating
disorder associated with excessive food intake is selected from obesity, bulimia nervosa, and compulsive
eating disorders.

9. The use of a compound according to Claim 1 for the manufacture of a
medicament useful for preventing obesity in a person at risk for obesity.

10. A composition comprising a compound according to Claim 1 and a

pharmaceutically acceptable carrier.
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