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TI TLE OF THE | NVENTI ON SUBSTI TUTED 3- ALKYL AND

3- ALKENYL AZETI DI NE DERI VATI VES CROSS- REFERENCE TO
RELATED APPLI CATIONS 5 Not applicable. BACKGROUND OF
THE | NVENTI ON Mari juana (Cannabis saliva L.) and its

deri vati ves have been used for centuries for nedicinal
A maj or active ingredient.

eat ] onal purposes.
TTﬁﬂgﬂgﬁffugﬁgﬁgﬂgNﬁashish has been deternmined to be 10
SUBSTIRITRIhY- AL scannsi Nal KEASTTRSETIRED LY A6588T ch
has reveal ed that the bioIogicaFTactloﬁhggﬁﬂg§ﬁgc and
ot her nmenbers of the cannabinoid famly occurs through

. CROWS-REFPRENGIET@ 8ERIAGED sPERCAIONgr med CBI and CB2.

ThentBphlidgfeptor is primarily found in the central
and peripheral nervous systens and to a |esser extent

in several peripheral organs. The CB2 receptor is
BAECKGROUND OFarHE WV BnTgfphoi d tissues and cells. Three

endﬁ%@nousgj |%%nds for the. cannabi noid receptors
der T VIR GRPRPE RO andatsi deriNatives e bhedbuscd Entebitinge for medicinal

and fexrratidaibppose - & hagdH aG@MMéreEﬁEHtgg E‘:rﬁhf ugaﬂﬂ;%xdahéglhifhslgas been determined to be

9 2 ' vol. ether).
A tv%f%%@%"ﬁ%g‘]iﬂégb‘ﬁiiﬁ)- 4 i%ﬂafls‘? researeichas revepledithagths bivdagiahaction of AS-THC
and ptheranevelrens of the wnegdindidianiileelik itryugh R H—[g}@fékrp&gﬁeﬁ’ Beceptors termed

CB1anakges| anti-enmesjis, and appetite
e Cl0S e B REP X ooy GUE i woisn e omaheoy gervous systems and (o
a lesyap grgtR piveabipaiphem! orguer The ST Rifo@R primarily in lymphoid tissues and
11s2ThAg eRd L L e

o -Qiaﬁer"?d_i 1 7o (4 RESPD R e fgived drsmprastitaniscid have been
1 cnty'rleg’_ -aﬂﬁii‘ﬂ% V oéoﬂ&b@FMﬁadﬁdmChﬁlﬁnyl(gSR%thhﬁﬁx) Each is an agonist
with atiVities similar to A9-THC, includi - ia intestinal immohili
cotindzildchl or ophenyl - N (A giFdation, hypothermis, dntessinal imumabilisy.

OB RERY AN e iy F%?&P%ra -gasisz anldeappetise stpowationd e

( SEherga@)at lean ted CBil eddulakdr@biS B r[ﬁ‘%og A lof ;
(l_pilgé'ﬁ_ﬁg{ B%ré %Toorlégﬁr ﬁg?gb g; _ ?essﬁngr%& %?alnt I's et%ct’ﬁglgta or gn_amagomg‘ts’ N-
: . er S r i pxamide

Ther 8 st 11t S Sihlqrgphepy)-drmetindpyrasled ghpxamid
(SR14i&i1 gA), a@BHrtmdmbhmym’J(«hamoropaéfgl)ah%ym%étmwﬁﬁeﬂﬂ%,ydihym1H-

unma

PRALOBSIIN R rgperties suitable for use. as_
pyiee tic g# ngggg,o E‘a%‘%’hﬁﬂémék%gatf@mm of et e isprdesyand/or smoking

- phar maceu )

cessatgone Shigtme. PTe Rilbieiaitsianesd HEPSAUR ol WERBAALRLOB] modulators that

and EP- 658546 di scl ose

' Fa"e %M%é&%g ﬁga}?gi]\%e@% agcﬁ)ﬁtgpeét&siswta(%e gg H?‘?rﬁth“mlaﬂ gharmaceuticals.
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WO9S43630 uhd wasds) 4 i n ] i :
PR S B e M s ol e arleavine activit against

are. djrected to azetl
‘theca%‘??gﬁ’ﬁﬁirﬁf’%‘ipé‘?m-a her cannabi noid receptor nodul ati ng

. él %35%21@(51’@ 8%:2?,%*272 §§ch6{? E&@y@’ﬁ&@'@@éﬁ @é?z,gﬁgmﬂ and 01/64634 are
Irected! tg 32ptislng denjativeras capmabineid antegonis®. 97/ 29079, WO |
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10

15

20

25

.R6 RS Z AyYNZt a RA R/ R 5 wherein: Ar is
selected from (1) phenyl, and (2) pyridyl; 10
wher ei n' phenyl and pyridyl are unsubstituted or
SHREMARY €d° THENNVEBITOONt Wo Re substituents; R4 is
selected from (1) C _6al kyl, straight chain or

. bhanzhe ect, ghg)e 1%;9821}3 g Q()/Tpoun{l b stlgih ura(f Eog'ilnﬁlagr

raig
" (5) phenyl, and (6)
l,, and alkynyl are

h fne to three Rb
ztand heteroaryl

branche _ yny
branched 15 (4) C3_7cycl oal kyl
heteroaryl; wherein al kyl, akke
unsubstituted or substitut '
substituents, and cycl o#rkyl ,
are unsubstituted or substifutetkwith one or 20 two
Re substituents; R5, R6, RRR*a B8 are each

i ndependently selected from hydrogen, C 1-6 al kyl,

unsubstituted or substituted with Ro, and C2_6

al kenyl, unsubstituted or sub&Rituted with Rb; Z is

wheree| ect ed from hydrogen, hydroxy, fluoro, nethyl, and

Arﬁsggﬁ%}§§£p2) and ZI is selected from R R3 Rt ER2 Y

and or 25 Z and Zl together form la Rt R3 R
RA) - C- pienyl, and

(2)  pyrdyl;
wherein‘phenyl and pyridyl are unsubstituted or substituted with one or two RC substituents;

R4 is selected from:

1) C1-6alkyl, straight éhain or branched,

(2) C2-6alkenyl, straight chain or branched,

3) C2-6alkynyl, straight chain or branched,

(4  Cs.jcycloalkyl, =

(5) phenyl, and

(6) heteroaryl; :

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

- substituents, and cycloalkyl, phenyl and heteroaryl are unsubstituted or substituted with one or _

two R€ substituents;

R3, RS, R7, and R8 are each independently selected from: hydrégen, C 1.6 alkyl, unsubstituted or

substituted with Rb, and C2.¢ alkenyl, unsubstituted or substituted with Rb;

Z is selected from hydrogen, hydroxy, fluoro, methyl, and -N(RI11)(R12), and Z! is selected from:

RIRS

W *’>Lc =N

X and or

Z and Z1 together form:



X or X and X are independently selected from (1)
hydroxy, (2) d _6al kyl, straight chain or branched,
unsubstituted or substituted with one to two Rb 5
substituents, (3) perfluoro C1 _6alkyl, (4)
C2_6al kenyl , straight chain or branched, unsubstituted
or substituted with one to two Ro substituents, (5)
C2_6al kynyl, straight chain or branched, unsubstituted
or substituted with one to two Rb 10 substituents,
(6) cyano, (7) -C(OR10,_5 (8) C(QORLO, (9)
-C(ONR11) (R12), 15 1OB-N( R9) O)anO (11)
NROC{ O R10,  (12) Q\%%({@F&e N(R 1) (R12),
(14) -S(OnR10, 20 415) Xomof La(L‘les) HE:(O) R10, and
(17) -OC(ON(R i) (R 2); 8" el ect ed *f r om (1)
hydr ogen, 25 (2) hydroxy (3) C1_3 al kyloxy, (4)
X and X{ aye ingepengyniigselacted &y, (6) trifluoromethyl, and 30
(D) N(yﬁl-dx}( R12); Rl is selected from (1) aryl, (2)
rt% er Oé) { %alkyl straight chain or branched, unsubstituted or substituted with one to two RP
subst1tuents

3) perfluoro C1.galkyl,

) C2-galkenyl, straight chain or branched, unsubstituted or substituted with one to two Rb
substituents,

&) C2-palkynyl, straight chain or branched, unsubstituted or substituted with one to two Rb
substituents, 7

6 cyano,

(N -C(O)R10,

&) -C(O)OR10,

)  -COONRLI)RIZ),

(10)  -NR)S(O)R1Y,

(11) —NRIC(O)R10,

(12) -NRIC(O)ORI1O,

(13) -NRILRI12),

(14)  -S(O)RI0,

(15) -ORIQ,

(16) -OC(O)RIO, and

(17)  -OC(ONRIT)R12);

Y is selected from:

() hydrogen,

{2) hydroxy,.

(3)  Ci1-3 alkyloxy,

4) fluoro,

5y Ci-3alkyl,

©) trifluoromethyl, and

(7) NRI)R12),

R1 is selected from:
@) an,
{2) heteroaryl,

1b



b (3) C3_7 cycloalkyl, and (4) cycl oheteroal kyl ,
wherein aryl, heteroaryl, cycloal kyl and

cycl ohet eroal kyl are unsubstituted or substituted

Wi t ne three Re substituents; R2 is selected
fron?9(1)éﬂgﬁwga% }ﬁ?g) Cl1 _(alkyl, straight chain or
br an@hed, cyuhbethsiliglut ed or substituted with one or

t wo substituents, (3 | upro 4). hydroxy, .(5

per VIS o iRy ool wiiEespar ol el g

R3 | wbgitdtatvitdordferiotiwvee(RE)subytiiengen, (2) A _6al kyl

B ' ain or branched, unsubstituted or
Rs%%%%%?ﬁ?%% with one or two Rb substituents, (3)

fluddd, loayogedroxy, (5) perfluoro Cl_6al kyl,

st raght €hgalkylpstralyhadtahad braachdBPunitdtiftd of a@eitned with one

wWth the carbog atomto which they are attached, form

a car borfIMRESEPsEPens.3 t o 7 menbered carbocyclic

ring3) profiocged t hat when X' is hydroxy, -NROC(O) R10,

- NROC( O Ig& -N(R11) (R12), or OR10, then R2 and R3

are - t:q§' Both h drogen, nor (2) form a carbonyl

gr oUp) t ogst O-W—tﬁhﬂéﬂhﬁmﬁqur ragehedhandhey are

- rRBLLAGHE G om: RO s selected from hydrogen, C -6alkyl,

and C2_6al kenyl, straight chain or branched,

unsubkti thyd®gesr substituted with one to three hal ogen
at ong) RIQ.pakgedtaiphtdhainrod branéhk), W@subsd@teld vt substitiitad ghth one
chai n or branﬁﬁgqé_unsubstituted or substituted with
one to tAFERNRUSEHHESt uents, (2) aryl, unsubstituted
or gq@pstifluwked with one to three Ra substituents, (3)

aryk4§1 4§%%§ I, wherein alkyl is straight or branched
chai’n; unsubStiituted or _substituted on one, two or

t hr d&) carRsEHom Gl fraighechem qribraseheda
or R2 and R3, together with the carbon atom to which they are attached, form a

carbonyl group or a 3 to 7 membered carbocyclic ring;

provided that when X is hydroxy, NRIC(O)R10, -NRIC(Q)ORIO0, -N(RII}R12), or

OR10, then R? and R3 are not:
(1) both hydrogen, nor

(2) form a carbonyl group together with the carbon to which they are attached;
R is selected from: hydrogen, C1-6alkyl, and C2-galkenyl, straight chain or  branched,

unsubstituted or substituted with one to three halogen'atoms; )

. R10 is selected from:

1) C1-4alkyl, straight chain or branched, unsubstituted or substituted with one
'to three R@ substituents,

2) aryl, unsubstituted or substituted with one to three R@ substituents,

{3)  aryl C1.4alkyl, wherein alkyl is straight or branched chain, unsubstituted or

substituted on one, two or three carbon atoms with one to three Ra

substituents, and
4) -Cr3;

R and R12 are cach independently selected from:
1) hydrogen,

lc



10

15

20

25

30

35

substituents, and (4) -CF3; R | and Rl12 are each

i ndependently selected from (1) hydrogen, Ic (2)

G 8 alkyl, straight chain or branched, unsubstituted
or substituted with one to three substituents

sel ected fromRa, (3) C2_8 al kenyl, straight chain or
branched, (4) perfluoro CI| -6 alkyl, straight chain
or branched, 5 (5) C3_7cycloal kyl, unsubstituted or
substituted with one to three substituents sel ected
frym  Ba.g 16}, seXighQBAik ¥l bibhche Hnkbbtinddh 6F @bRindbdWlin | b1§3 to three
strai ght chain or branched, (7) cycloheteroal kyl', (8)
aryl, eHbsibens sleetedifrom Rdubstituted with one to three
sﬁbstlngmﬂmmgmhﬁa&eamﬁnﬁm&&hhauO (9) het er oaryl ,

upsubsi i tut 0 b ti ed o rbon or nitrogen
a{]@m mﬁ?rhgogﬁglt%all?}ﬁrser@ tc Blgtlr > sel ected from Ra,

((00) a€$470ﬁ10_@ﬂfﬂ,|ﬂy$u,bsmd e smbainlnyd witls oistto dirghifubgtingints selected from

or braﬁghed (11) heteroaryl Cl_6al kyl, wherein al kyl

|s strai ?ht chain or branched, or RI 1 and R12
et hercTopfyhCt-galkes wherein alkyl instraight cheoy ordrenched ached

f m a gLRGxglic ring of 4 to 7 15 nenbers
cg?n ai tr:#ng 0- Zlycgddl tional heteroatons independently

S@D ect @il Apsghstigstgrps substtveadyrithemng to firaRSubstibichts Riedtes! from R,
mglep em&m&wu&%sﬁ%&%rfsﬁ&muted%)a Hdhe glerﬁbroéeg )atom with one to three

N( Re)( 3t) ar box _dal kyl~,

Cl 4a| uentssghected {rpm 7) aryl d _4al kyl , 25 (8)
8 oxaryl C]( Balk@&herf(ln@kyl-lw@lﬁbha&acbﬂb]mhﬁnd (11)
(1Y} OXYeteroaryl C1-6alkyl, wherein alkyl is straight chain or branched, or

R1l and R12 together with the atom(s) to which they are attached form a heterocyclic ring of 4 to 7

members containing 0-2 additional heteroatoms independently selected from oxygen, sulfur and

N-R9;
each R2 is independently selected from:
(1) halogen,
(2) NERORD,
3) carboxy,
@ Claalky,
(5)  Ci-qalkoxy,
(6)  aryl,
(7)  aryl C1galkyl,
{8) hydroxy,
%  Cr3,
(10) -OC(O)Ci-4alkyl, and
(11)  aryloxy, '
wherein alkyl is straight chain or branched;
each RY is independently selected from:
(1) halogen,

()  -ORrlo,
3 ~CF3,
4y  aryl,

%) heteroaryl,

14
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wherein al kyl is straight chain or branched; 30 each
Rb is independently selected from (1) hal ogen, (2)
-OR10, (3) -CF3, (4) aryl, 35 (5) heteroaryl, 1 d

(6) cyano, (7) -(QRI0 (8) -(QORIO, (9)

-C(ONRe)(Rf), 5 (10) -N(R9) S(OnR10 (11)
-NROC(O R O (12) -NRAC(O OR1O,  (13) -N(Re) (Rf),
(14) -S(OnNnRLO 10 (15) -S(O 20R10 (16) -OC(O R10, n
(17) -CC(ON(Re)(Rf), y (18) -N02, (19) C3 7

cygi oal(}é,gllo, and 15 (20) cycl oheteroal kyl; wherein
cycl oal Kyl ycl ohet eroal kyl, heteroaryl and aryl are
of?) onap%/ ﬁbstitut ed with one to four substituents
sqkect e.g(cﬁ)ogrma group i ndependently sel ected from Rd;

h Re ndently selected from (1) hal ogen,
288 @11\]'@9# -CF3 (4) aryl, (5) heteroaryl,
( d}o)cyaﬂ@g)S@)QW5 -C(ORIO

(11)  -NRIC(O)RI10,

(12) -NROC(O)ORIO,
(13)  -N(Re)(RY,

(14)  -S(O}R1,

(15)  -S(O)0RI10,

(16) -OC(O)RI1C, n

(17)  -OC(ONERSE)RL), y
(18) -NOy,

(19) €37 eycloalkyl, and
(20)  cycloheteroalkyl;

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

four substituents selected from a group independently selected from RY;

each RC is independently selected from:

(1) halogen,

2y  -OR19,
(3)  -CF3,
(4) aryl,

{5) heteroaryl,
(6) cyano,
(7 -C(O)RIY,
(8  -C(O)ORIO,
©®  -CONRIHERIZ),
(10)  -NR%)S(0)nR10,
(11)  -NROC(O)R10,
(12) -NROC(0)ORIO,
(13)  -NRHYRIZ),
(14)  -S{O;R10,
(15)  -S(0)20RI10,
(16) -OC(O)RI10,
(17)  -OCO)NR!1)R12),
(18) -NO3,-
le
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(8) -OORIO0, (9) -C(OQN(RI1)(R12), (10)
-N(RO)S(ONnNRIO  (11) NRAC(OR O 30 (12) NRAC(O OR O
(13) -N(R")(R12) (14) -S(OnR O (15) -S(0O 20R10,
(16) -CC(OR O, 35 (17) -CC(ONR1)(R'2), (18) -No2,
le (19) C3_7 cycloal kyl, (20) cycloheteroal kyl; (21)
Cl-6 alkyl, (22) C2_6 alkenyl, 5 (23) C2_6 al kynyl,
and (24) aryl-Cl-6 al kyl; wherein al kyl, al kenyl,

al kynyl are straight chain or branched; alkyl,
atibenylz 7akkiymgl, cycl oal kyl, cycl oheteroal kyl and
a{}él are optionally substituted with one to four

skt | iglohetgroalil ect ed from a group i ndependent |y
s@llect €ggfallgin Rd; 10 each Rd is independently sel ected
f ).,hal,ogen, (2) NRL11R12 (3) Cl_4al kyl, (4)
) Eé‘g‘éya,lke%él’(5) aryl, (6) aryl Cl_daikyl. (7)
h{Zd} ox$2-6 allgpylcEgl, (9) -OCF3, 20 (10) -C(OR10 (11)

- QP R1y1-C16 alkyl;
wherein alkyl, alkenyl, alkynyl are straight chain or branched; alkyl, alkenyl, alkynyl,
cycloalkyl, cycloheteroalkyl and aryl are optionally substituted with one to four substituents
selected from a group independently selected from RY;

cach R4 is independently selécted from:

(1) halogen,
2) -NRURI2

(3  Ci-galkyl,

(4)  C)-4alkoxy,
&  anyl,

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

(8) CF3,

(9)  -OCF3,

(10) -C(O)RIO

(a1 -CooRIO,

(12)  -C(O)NRHRIZ

(13)  -0OC(0)C]-4alkyl,
14 NRIC(O)RIV,

(15) -OC(ONRIIR!2
(16) -NRPC(O)OR!O,

17 -NRIC(ONRIIR1Z
(18) -OC(O)NRUIRIZ and
(19)  aryloxy,

wherein alkyl is straight chain or branched;

R¢ and Rf are each independently selected from: .

(1) hydrogen

(2) C1-8 alkyl, straight chain or branched, unsubstituted of substituted with one to three
substituents selected from halogen, hydi’oxyl, and C1_galkyloxy-,

(3) C2-8 alkenyl, straight chain or branched,

- 1f



(12) -C(O NRL1R12 (13) OC(O C1_4al kyl, (14)
-NROC(O) R10, 25 (15) -OC(O NR11R12 (16) -NROC(O) OR10,
(17) -NROC(O NR11R12 (18) -OC(O NR11R12 and (19)
aryl oxy, 30 wherein alkyl is straight chain or
branched; Re and Rf are each independently sel ected

from (ﬂe}ﬂd@ymp.g%[ky( gﬁalgﬂchmﬁoﬂlﬂkﬂbﬁl@d straight chai n

, t d bstjtute
e @L " SO BRipEh, wradit affin Sepricb Bty S agititted
and Cl_6a) &ax Yrom with énd)io BéectuBdtk Ry lsclec"}édrfﬁirﬂﬁmogéﬁ,a' n

or bran uoro C1| _6 alkyl, strailght
chai n o&g’ﬁr a%éh&ddél E %t 1-8 al kyl car bonyl -, strai ght
chdibh orChgakalsadon ubtr@lght@b@d opbpranphbd pigubstivged o a
car bon [ tu S

from ha?sglgm%(f {']n a d&?boh?ito L ‘8? ﬁ‘g S s‘l(lgﬁtlltuené; sel%cgfjde %m

-8 al kyl 1]‘8}5( andéjdrﬁuﬁ’llﬂxyehm n or branched
uns@pst imyb@dldancyl subst ituted on a car bon at om wi t h

onsl o, DS oPfgR Sh5s Sl amn Bl 080

. CyCd9pa| @l:}oﬁétéroalﬁﬁj kyl, V\/nerel n al kyl i s strai ght

cr 3Bl BBt Ak UBANF A ST Y el et o

substit Ltahigsn, smhr@ctwld)x&;mﬂhylhfﬂllath@@fnhydmhnylnmﬂumgmbmxy and
net hyl roxy, trifluoronethyl, an
' calgﬁji Z{I{%xffﬁﬁ

et hyl 11) aryl carbonyl -, unsubstituted
or @bpstaryleareaybrmaubshiuisd or sibstitnisil pha caveort agorn Mithene to three

substi t LL%B&@J&%@'S&&&&Q‘IJ&E m%&al DGR carB By Hreth‘;ﬁhl%%xy,
nmet hyl , met hoxy dr oxy, uororret hyl,

met hy! c dPEERH taﬂspmr(lathyﬂ AL BERPYIERY - | |
u nubst i @t@ﬁb@roxw tﬁ&hbs&m@mr@ﬁbsamm R QRaBLO MM with @8
'thre stlt d from hal.ogen, am na,
C ar b oxy, ?Lh 1tue 835('@ a ogen, amino, carboxy, methyl, methoxy,
‘ hydroxy, tnﬂuoromethyl and methylcarbonyloxy,
(13)  heteroaryl, unsubstituted or substituted on a carbon or nitrogen atom with one
to three substituents selected from halogen, amino, carboxy, methyl,

_ methoxy, hydroxy, trifluoromethyl, and methylcarbonyloxy,,
(14)  aryl C1.galkyl, wherein alkyl is straight chain or branched, and
(15)  heteroaryl C]-galkyl, wherein alky! is straight chain or branched, or
R€andRfto gether with the atom(s) to which they are attached form a heterocyclic ring of 4
to 7 members containing 0-2 additidnal heteroatoms-independently selected from

oxygen, sulfur and N-R9;
n is selected from 0, 1, and 2;

cycloalkyl is a mono- or bicyclic or bridged saturated carbocyelic ﬁng structure, each
-ring having from 3 to 10 carbon atoms;
| arylisa fnono— or bicyclic aromatic ring containing only carbon atoms;-
heteroaryl is a2 mono- or bicyclic aromatic ring containing at least one heteroatom
selected from N, O and S, with each ring containing 5 to 6 atoms; 7
cycloheteroalky! is a mono- or bicyclic or bridged saturated ring structure containing
at least one heteroatom selected from N, S and O, each of said rings having from 3 to 10

atoms in which the point of attachment may be carbon or nitrogen;

or a pharmaceutically acceptable sait thereof.



hydroxy, trifluoronethyl, and methyl carbonyl oxy, (13)
heteroaryl, unsubstituted or substituted on a carbon
or nitrogen atomwith one to three substituents

sel ected from hal ogen, am no, carboxy, nethyl,
met hoxy, hydroxy, trifluoronethyl, and

. . er.ein

Rk AP AT O brovided d b fioklioh chup R Eopp I & dBined above
ahde plrapazophti@lly 6akiylle cantiar ei n "al kyl is straight chain
or branched, or Re and Rf together with the aton(s) to
which they aré attached forma heterocyclic ring of 4
In pthitd peneblethsredoprouiled thgu-of a geldpauind aadefined srvafw s
' - I . f . X

Bl B G [ S S R
Cennabingidell jeeeptnr ihs hulgpmdpatient by zeed df el tyestperiti ¢ ri ng
structure, each ring having from3 to 10 carbon
atons; aryl is a nono- or bicyclic aromatic ring

Ipiourh pipagy. bereys providethansowta corhmuad watefihed abowe foptho-

' j ' [ t ai ni ng. at .

"Ry BB BRI G e P S A e FR AR oot
containing 5 to 6 atons; cycloheteroal kyl is a nono-
or Blissiostd kerain angsiftjetbd Seellon andedt alleny) agetidipetdgriatives of general

mﬁﬁggﬁining at | east one heteroatomselected fromN, S
and 0, each of said rings having from3 to 10 atons
in which the point of attachnent may be carbon or
nitrogen; or a pharmaceutically acceptable salt
thereof. I g I'n a second aspect, there is provided a
conposition conprising a conpound as defi ned above
and a pharmaceutically acceptable carrier. In a third
aspect, there is provided the use of a conpound as
defi ned above for the manufacture of a nedi canent
useful for the treatnent of a disease nedi ated by the
Cannabi noid-1 receptor in a human patient in need of
such treatnent. In a fourth aspect, there is provided
the use of a conpound as defined above for the
manuf acture of a medi cament for the prevention of
obesity in a person at risk therefor. Disclosed
herein are substituted 3-al kyl and 3- al kenyl
azetidine derivatives of general formulal: Ih Ra RS
| Z Ar



NZ Yt R4 ~RaR (1) and pharmaceutically
acceptabl e salts thereof which are nodul ators of and,
in particular, antagonists and/or inverse agonists of
the Cannabinoid- | (CB 1) recegptor and are useful in
the treatnent, preventiomr_ jsuppression of diseases
nmedi at ed by the Cannabjpoi d- v é& receptor. Also
di scl osed herein is the I e novel conpounds
to sel ectively antagonize theffpﬁnab|n0|d 1 (CB 1)
receptor. As such, conpouﬁ%s Eﬁsclosed herein may be
useful as centrally acting drugs in the treatnent of

psychosis, nenory deficits, @pgnitive di sorders,
| ammat ory dlsorders

al ne
oo A PR e e oo et B particuar,
ansmgvmmwei/ amuovergagomfts aﬁthaCmbmeﬂueﬂCM) @éceptior @ld are useful in the

tre@ﬁ‘ﬂéﬁp bk kdtodor %%& ofvcﬁs?‘eg% %{cd 64 Ibﬁ ?qnt(gdglg}eﬂ)qgmd ??8]31)

trauma, anxi et | sorders
redeptok | ﬁlso fisdogtt haraimds the N EMRRE n@esﬁhﬁeﬁlﬁm t(ﬁél:dactwely antagonize

th?S ﬁgnlnfl ot Egb? 1) ;I(;?e%t Cro‘g%) sueh, cogwalgrgl aisggﬁﬁg g?rgglfr}ilzly beourseful as
- ceprtly Raigalnlgg it the opitate of patbeohemo@ defidia@eni@ine disorders,

ni.cotin i ncl ud| noki.n es . .The gonmmounds
il B D S s Pr BB e S e g
Gl@m-agm'ywnm asd ths sﬂem&taeﬂy thklacﬁdf@ﬁﬁﬁdn\t@hﬁlﬁ&dcdréﬁrﬁ ke
aSSOCI herewi t h
o SR R R AR B R ordcm B pulorearkficponse
molyemers éfswiders oand sdidzophresiat TrRRomPburndo May hIP@bd @Bfudf the treatment
-ohstr n. .The coppounds

i nt.est,i nal pseud ct.i
of S B Sl AR R Yo RRBHI 16 SRR AE ish e, SoRBGP Bt
inctidinglsinoking cdskaion dmemumﬁmrﬂamaﬁ hiS®bdefils Bk tHe tic@imdnhéf obesity
t r.ea reln is.the treatnent

or G RE HERbc: i REORE: ke eaeT ol ssociied
thechvwgit| insledinf Bifteentribwdar hyperibpiofl '(!Ih@cdﬁfpoﬁhdﬁﬁﬁb( @RBBBUseful for the

treating these copditio Al's di scl osed
e Lf‘é‘?%‘ °ﬁ°?“§*11%%8“ g ] proude-cbainustion. e PRPRgHmAY also
be wsefiid fon dHeltRAmRht FRIPOYNEShOfiver] ThéRUnohnd@ Rty AlsHBE useful for the
 tretul QeE 1ﬁgavallable pharmaceuticals. Discl osed herein
e ShAr ceuti cal fornul ations conprising one of the
co npaumlﬁl hefifin i8 fheafehtinedt dMBd:e thrﬁlﬁfons Bhétb 9§efe&“ cB@p&inas
rac sses reparin t e conpounds of this
disqlgsed Rerpig for m@“%ﬁ‘ﬂ&{o f E%l@é%g fp*r?feiwgp erstpgELparamdoan Also
disdhssed htﬁ‘blﬁ@s thotréatthédt 8fth@§e&@ﬁ&1uoﬁsh%€gﬂ ascoﬁibﬁl\éhQ?Qf @mpounds of
q@ Jm of structural fornula I:
formul other currently available pharmaceuticals.
Disclosed herein are pharmaceutical formulations comprising one of the compounds
as an active ingredient. ‘

- Disclosed herein are processes for preparing the compounds of this invention.



R RS Z A~-NZt R4 R7T Rs wherein: Ar is selected
from (1) phenyl, and 5 (2) pyridyl; wherein phenyl
and pyridyl are unsubstituted or substituted with one
or two Re substituents; R4 is selected from (1)
Cl_6al kyl, straight chain or branched, (2)

| [ ' r _hranched, 10 (3)
D@%f@%#t§%§FFH§?@§F§EﬁH@H§?%hﬁFOHfanched, (4)
C3_7cyel oal kyl, (5) phenyl, and (6) heteroaryl;
wher érevrdihiiol a firal dspaey ther@id ravidedl B tbmadi@d WRsHI R ith&E 1.
or substituted with one to three Rb substituents, and
15 cycl oal kyl, phenyl and heteroaryl are unsubstituted
or substituted with one or two Re substituents; R5,

R6, R7, and R8 are each independently selected from
hydrogen, C 1-6 al kyl, unsubstituted or substituted
with Rb, and C2_6 al kenyl, unsubstituted or
substituted with Rb; Z is selected from hydrogen
hydroxy, fluoro, nmethyl, and -N(R 1)(R12) and ZI is
selected from RILRER YW/ / R Y-CN .) 20 X

and , or Z and ZlI together form RI RB R RZ -C-N X
or X and X are independently selected from (1)

hydr oxy, 3

2a



. (2) d-6alkyl, straight chain or branched,
unsubstituted or substituted with one to two Rb
substituents, (3) perfluoro Cl_6al kyl, (4)

C2_6al kenyl, straight chain or branched, unsubstituted
or substituted with one to two Ro 5 substituents, (5)
C2_6al kynyl, straight chain or branched, unsubstituted
or substituted with one to two Rb substituents, (6)
cyano, (7) -C(ORL10O 10 (8) C(O)(Plo (9)
-C(ONRL1)(R12) (10) -NR9) o%.ano (11)
-NROC(O) R10, (12) - NROC(R)-OR 5 (13) -N(Rll)(RlZ)
(14) -S(OnR1O (15) -QR10 g’ = O R10, and (17)
-OC(O N(R11) (R12); 20 Y ec ed from (1)
hydrogen, (2) hydroxy, G al kyl oxy, (4)
fiuoro, 25 (5) C -3 alkyl, d? trlf[li)oromethyl and
(7) -N(R11)(R12); R is selected from (1) aryl, 30
wherdh?) heteroaryl, (3) C3_7 cycloal kyl, and (4)
cl ghet eroal kyl , wherein aryl, heteroaryl, cycloal kyl
A“S%i%ﬂ 898}“0heteroal kyl are unsubstituted or substituted
Wi(th  phenyl, and

(2)  pyridyl
wherein phenyl and pyridyl are unsubstituted or substituted with one or two RC substituents;

R4 is selected from:
(1 C1-6alkyl, straight chain or branched,

(2) C2_galkenyl, straight chain or branched,
(3) C2_galkynyl, straight chain or branched,
4) C3_7cycloalkyl, |
(5) phenyl, and
(6) heteroaryl; _
wherein alkyl, aikenyl, and alkynyl are unsubstituted or substituted with one to three R substituents, and

cycloalkyl, pheny! and heteroaryl are unsubstituted or substituted with one or two R€ substituents;

R5, R6, R7, and R8 are each independently selected from: hydrogen, C 1-6 alkyl, unsubstituted or
substituted with Rb, and Co.4 alkenyl, unsubstituted or substituted with Rb;

Z is selected from hydrogen, hydroxy, fluoro, methyl, and -N(RI11)(R12), and Z! is selected from:

v R' R® R’
2 Y.
1RZLL\ R QL—CEN
X and , 0T
Z and Z1 together form:
R' Rr3 R’

X and X’ are independently selected from:
(1) hydroxy,
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one to three Rc substituents; 35 R2 is selected from
4 (1) hydrogen, (2) d _6al kyl, straight chain or
branched, unsubstituted or substituted with one or
two Rb substituents, (3) fluoro, (4) hydroxy, (5)
perfluoro C 1 _6alkyl, straight chain or branched; and
R3 is selected from (1) hydrogen, (2) d _6al kyl,
strai ght chain or branched, unsubstituted or
substituted with one or two Rb substituents, (3)
f (3lor 0 C1 Qa&lsyl,ﬁgr@!g]@;)@yam eBYrapsdied, upsnbeitaed @aqukgntuted with one to two Rb
st rai ghty, ﬁ or branched; or R2 and R3, together
%h the card?rdn at mto whi ch they are attached, form
a®)car BEEyPro kvlor @ 3 to 7 nmenbered car bocycl ic
rii9g; Ehogalicked, itﬁﬁght whaaior Krantised My tixxnted-oNRBGERIARL one to two Rb
_NROC(O OR10, -N(R I)(R12), or OR10,then: (1) R2 and
R3 ar e SMSHUEHEh hydrogen, nor (2) do R2 and R3 forma
cénbonyl2- @ﬂkyupl stogeht Hein aibrdnchddeursabstionedt o svifstiioted witheye to two Rb
are attqjcg ¢ RO is selected from hydrogen, C1
6al kyI B &2 6al kenyl, straight chain or branched,
u(@ubstcy«'inm ed or substituted with one to three hal ogen
a@ cfhR16s selected from (1) Cl_4alkyl, straight
in or rari hed, unsubstituted or substituted with

ok toCQ(HQBé Ra substituents, (2) aryl, unsubstituted

otg)subs@ NE (\mlnﬁ one to three Ra substltuents (3)
Ll)dl) (22% 1vvher ein alkyl is straight or br anched
C (S¥n

uted or substituted on one, two or
thnee GBIRB(J(D)Rﬂ@),rTB with one to three Ra substituents,

aRd)  _NROC(0)ORIO,
(13)  -NRIL)RI2),
(149  -S(O)pR10,
(15) -OR10,
(16) -OC(O)R10, and
(17)  -OC(ONRILYR12);

Y is selected from:

4y hydrogen,

(2)  hydroxy,

()  C1-3 alkyloxy,

(4 fluoro,

()  C1-3alkyl,

(6) trifluoromethyl, and
(7)  -NRU)RIZ);

R1 is selected from:

(1)  aryl,

) heteroaryt,

3) C3.7 cycloalkyl, and

4) cycloheteroaikyl,

wherein aryl, heteroaryl, cycloalkyl and cycloheteroalky! are unsubstituted or substituted with

one to three R substituents;

R2 is selected from:



(4) -CF3; RI 1 and R12 are each independently sel ected
from (1) hydrogen, (2) d -8 alkyl, straight chain
or branched, unsubstituted or substituted with one to
three substituents selected fromRa, (3) C2_8 al kenyl,
strahght gl Or branched, (4) perfl uoro Cl1.6 al kyl,

oL oL RO el e SBT3 e v

subst i t uedtttho RbeleGiheds,f rom Ra, 5 (6)

cycl glky Cl _6al kyl, wher ei n al kyl is straight chain
or > (7) cycloheteroalkyl (8) aryl,
unsubbtlﬂuﬁﬁdypr substituted with one to three

su bS(g) t ugRkucset EGhIRA, {f=00M ERin &BlanbRlaetRar y!
unsubstituted or substituted on a carbon or nitrogen
R%ﬁéﬁ?qmdtffplmne to three 5 substituents selected from

_6al kyl, mherein al kyl is straight

cha or

a w{?) o 83 Egﬁﬂh%a@h SR P gL oo

t oget her anaRbbﬂmamaﬁis) to mhlch they are attached

forqgﬁ he erocycllc ring of 4 to 7 nenbers containing
di tTOh4l ~ het eroatoms i ndependent|y sel ected from

oxydén, swpMdfaxy, and 10 N-R9; each Ra is independently

sel g8} ed Jermisk e T Rf 3
carbox I;15 (zcﬁé?'4aﬁggﬁﬁimg&)8?h§§%£ox;, 263 aryl ,

(7) A |and:!2\3,4ragqtlwr with (lr@)cmtbym roFoyto WRBh (I8) 2@GRGached.yrm a
- OC(detfoly4@dubYdra B0 ¢ melnblled REBbQ¥Ne rihrer ei n al kyl - i's

proidd LS B 1 oony AEASGHIR10, NROC(O)ORLO, NRLIRIZ), or
OR10, then:
(1) RZ and R3 are not both hydrogen, nor
(2) do R2 and R3 form a carbonyl group together with the carbon to which
they are attached;
R9 is selected from: hydrogen, C1.galkyl, and Co.galkenyl, straight chain or branched,
unsubstituted '
or substituted with one to three halogen atoms;
R10 is selected from:
(1)  Ci1-galkyl, straight chain or branched, unsubstituted or substituted with one
to three Ra substituents,
(2) aryl, unsubstituted or substituted with one to three Ra substituents,
3) aryl C1-4alkyl, wherein alkyl is straight or branched chain, unsubstituted or
substituted on one, two or three carbon atoms with one to three Ra
substituents, and
4 CF3;
R1!1 and R12 are each independently selected from:
(1)  hydrogen, -
(2) C1-g alkyl, straight chain or branched, unsubstituted or substituted with one
to three substituents selected from Ra,
(3) C2-8 alkenyl, straight chain or branched,
4) perfluoro C1-g alkyl, straight chain or branched,
)] C3-7cycloalkyl, unsubstituted or substituted with one to three substituents

selected from Ra,
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each Rb is independently selected from 25 (1)
hal ogen, (2) -OR10 (3) -CF3, (4) aryl, (5)

heteroaryl, 30 (6) cyano, (7) -C(ORLO (8) -C(OORL0

(9) -C(ONRe)(Rf), (10) -N(R9)S(OnR10 35 (11)
-NROC(O) R10, 6 (12) -NROC(O OR10 (13) -N(Re)(Rf),
(14) -S(OnR10 (15) -S(O 20R10 5 (16) -OC(O R10, n
(17) -OC(ONRe)(Rf), vy (18) - N2, (19) C3 7

| oal kyl 0) cycl eteroalk 10 wherein

I oalc)i%i?alkyi ’rﬁi‘ﬁ%’ ) y lsﬁé‘fﬂéh‘c%?l?lor brARehsty | are
om)l ongldidhefktlfidyt t Ut ed VVI th one to four substituents
selected froma group_i ndegendentl y sel ected from Rd;

e&Oh Rél?lsémﬁl?atéb‘éﬁ aléwpﬁsrm% b prefo threraubstituentsiiglegiedbfiom Ra,
(29) - ORdt@roaryl, anduBtituted s subdithited®dryd carboh 2} niteE&Y Bh Mrllth one to three

(6) Cya%shtuetgts gelec%i%)om a 20 (8) -qO R0
(10)  aryl C1-galkyl, wherein alkyl is straight chain or branched,

(11)  heteroaryl C1_galkyl, wherein alkyl is straight chain or branched, or

R11 and R12 together with the atom(s) to which they are attached form a heterocyclic ring of 4 to 7

members containing 0-2 additional heteroatoms independently selected from oxygen, sulfur and
N-RY;

each R2 is independently selected from:

(1) halogen,

() NReRD,

(3) carboxy,

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

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

9 CF3,

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

wherein alkyl is straight chain or branched;

each RD is independently selected from:

(1 halogen,

()  -ORrlo,
(3 CF3,
(4) aryl,

{5) heteroaryl,

(6) cyano,

(7) -C(O)R10,

(8) -C(OYOR10,

(9) -C(O)N(RE)RY),
(10)  -NR)S(O)R10,
(11) -NROC(O)R10,
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(9) -AONRIT)(RL2) (10) -N(R9)S(OnR1O, (11)

-NROC(O) R10, (12) -NROC(O OR10, 25 (13) -N(R1)(R12)

(14) -S(OnNnR10O (15) -S(O 20R10 (16) -OC(O R10 (17)

-OC(ONR")(R12) 30 (18) -N2, (19) C3.7 cycloal kyl,

(20) cycl oheteroal kyl; (21) C1_6 al kyl, (22) C2-6

al kenyl, 35 (23) C2_6 alkynyl, and -7 (24) aryl-Cl-6

al kyl ; wher ei n al kyl, al kenyl, alkynyl are straight

chai n or branched; aIkyI alkenyl al kynyl ,

c&hﬂ)oal—NWC(CBQBI Ghet eroal kyl and aryl are optionally

s p_:gtlt Wi th one to four substituents selected
|ndependently selected fromRd; 5 each Rd

| de%é%agntly selected from (1) hal ogen, (2)

mllmao);(caaloc 1 _4alkyl, (4) Cl1_4alkoxy, 10 (5)

aryl , (((3‘()i {d Cl_4al kyl, (7) hydroxy, (8) CF3, (9)

3, @%‘ -C(O R0 (11) -CRRI0 (12)
0(703) NRl(I(R!I!E(Re)(Rf) y
{(18) -NO»2,

(19)  C3.7 cycloalkyl, and
(20)  cycloheteroalkyl;
wherein cycloalkyl, cycloheteroalkyl, heteroaryl and aryl are optionally substituted with one to

four substituents selected from a group independently selected from Rd;

each R¢ is independently selected from:

1) halogen,

2y  -ORl0,
(3) —CF3,
4) aryl,

(5) - Theteroaryl,

(6) cyano,

(7)  -C(ORIO,

(8)  -C(O)ORIO,

@)  -CONRINRID,
(10)  NRYHS(O)MR1O,
(11) -NRPC(O)RI19,
(12) -NR9C(O)ORI1O,
(13)  -NR)RID),

(14) -S(OMnR19,

(15)  -S(0)20R10,

(16) -OC(O)RI1O,

(17) -OCONRI1)R12),
(18) -NO2,

(19)  C3.7 cycloalkyl,
(20)  cycloheteroatkyl;
1) Ci.6 alkyl,

(22) Co_g alkenyl,

(23) C2.6 alkynyl, and
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(13)

-OC(O) Cl_4al kyl, (14) -NROC(O) RLO, 20 (15)

“OC( O NRLLR12™ (16) -NROCG(O)ORLO0 (17) -NROC(O) NRL' R12

(18)

al kyl

-OC(O NR11R12, and (19) aryloxy, 25 wherein
is straight chain or branched; Re and Rf are

each i ndependently selected from (1) hydrogen, (2)
' -8 alkyl, straight chain or branched, unsubstituted
- or substituted with one to three substituents

sel ected from hal ogen, hydroxyl, and Cl_6al kyl oxy-, 30

(Y2 28 8liet; straight chain or branched, (4)

pe%&@iﬁfaﬁ(y?llke@l aJulsa{!;l,aréétfa Q&tau%%@ SRR Qlkﬂ”ﬂl@ﬁf}l alkpayl,

stral ain or br

u n wlf@%m ﬁffcé@eE?FOﬂéﬂbmdlaMP@d)PH?Paﬁy substifgied vathoRe (6 fper substituents
on@eléceedtﬂmmgrsmbﬁaéﬁeﬂ@ﬁﬂﬁs&&{eatffoﬁpkd, rom hal ogen,

al kyl ox 8 (6) d
eacmg%ﬁ dxé%nggﬁfi ?)lﬁi}e‘ﬂ? rZu gh%/ chai n(o?r braﬁghed,

urisubsthialopéred or substituted on a carbon atomw th
negypsubstituents selected from hal ogen,
hgg)r oxy?\]lik %ﬁ

d d _6al kyl oxy-, (7) C3_7cycl oal kyl, (8)

cy&l oalUy4alipl: 6al kyl, wherein al kyl is straight chain
or(4)bra|mhgﬂi(ox§ (9) cycl ohet eroal kyl, (10) aryl,
unsubstituted or substituted with one to three
sébst i @nts sel ected from hal ogen, ami no, carboxy,
ng6hy| aryiel hpkyl, hydroxy, trifluoromethyl, and

r(I) hyl ggr bonyl oxy, (11) aryl carbonyl-, unsubstituted
0

ted on a carbon atomwith one to three

Slﬁ&)st i tiFént s sel ected from hal ogen, ami no, carboxy,
m%g)hyl elii! hoxy, hydroxy, trifluoronmethyl, and

met’hyl car bog I oxy, (12) aryl carbonyl oxy-,
d

ukiUbsrPEUR

or substituted on a carbon atomw th one

t @11t hreegUbsti tuents sel ected from hal ogen, am no,
car boxy, rret hx%wymet hoxy, hydroxy, trifluoronethyl,

ant®nethiH

| oxy, (13) heteroaryl, unsubstituted

r(13s)ubsOCtQDCed4aﬁayla carbon or nitrogen atomw th one

(14
(15)
(16)
(17)
(18)
(19

HNR9C(O)R1 0,
—OC(O)NRl irl 2
~NROC(OYOR10,
—NRQC(O)NRI 15:3 2’
-OC(ONR11R12 and
aryloxy,

wherein alkyl is straight chain or branched;

Re and Rf are each independently selected from:

)
@

&)
“)
&)

hydrogen,

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

C2.8 alkenyl, straight chain or branched, -

perfluoro C}.6 alkyl, straight chain or branched,

C1-8 alkylcarbonyl-, straight chain or branched, unsubstituted or substituted on a carbon
atom with one fo three substituents selected from halogen, hydroxyl, and C1-galkyloxy-,



to three substituents sel ected from hal ogen, am no,
carboxy, nethyl, nethoxy, hydroxy, trifl uoronethyl,
and met hyl carbonyl oxy,, (14) aryl d _6al kyl, wherein

al kyfs)i s Gilgaill@h:brb@ﬂﬁbﬁ- QfraiBhtaASh SFbradihed, bdRbstituted or
heteroaryl C _6al kyl, wherein alkyl is straight chain

or br anch®@stitgpd ggea WHRFOH’E Bieenrdp thiga wbatientsdeetes)rom
whi ch thelgakmee,}aﬂzbaﬁhaeﬂﬁlo@amtyﬂbﬁyet erocyclic ring of 4
to 7, )nen;gjfe c‘fo% gining 0-2 additional heteroatoms

[ ndeﬁoenden 1 éted fromoxygen, sulfur and N R9;

n i sBsel e@lc@dlkiflr%}rﬁﬂjkﬂiwh%mm alikyl ig stesiighty eyl oribsanghedp A 0-

or ycl ged saturated carbocyclic ring
str dcggureéy%lé)gé:ﬁljgglkﬂhg having from3 to 10 carbon

at on89) arayl, imsubstitntador sahstitbicd ywithiooe @rtbivatibstiméntgelected from
cont ai ni ngy Qi Vi, BB ABRyL, mi6s v ftuGrofBAY; and

or bicyclic aromatic ring contai nfﬁ{;ﬁ)ﬁfr cast one
het er oat oRFthEeABldYf rom N, 0 and S, with each ring

contJ @ini :r@ylaarb@lyﬁ %Isﬁ’&ﬁﬁtutdd)b@ k&ﬁ@&t ; 10 82k K:%ﬂ)oﬂ z?orﬁw‘ifﬁ B8k to three
or bicycli | satyrated ring, structu

cont ai ni n§"~* tg‘fenP Slg‘tq ‘gf?i%n h%?%?f‘oaé’?lﬁ?ncg’@f)’gcfn@ﬁ‘y{’ PSHPR S
and 0, edhdrad, tsﬂuafomethgsaxﬁanethyg:afﬂoﬁﬁbﬁy to 10 atons

m i \r'@%)g n: &rglgarg&ﬂgﬁ)tx?/ r‘ra%%%%‘ c?r subsma ¥ed?)§8|%gr r}f)m with one to

t her eof . thrge @u!t@u@ﬁb%mm@flﬁomﬂlamm, pme@ecratrbmmmhyl amgthoxy,
Ar is selgetgy, thﬂgarbmetﬁyh afﬂ%mghcarb% ok?) pyridyl;

-wher ei n pheny %/ are ‘unsubstituted or
subs@?P} uthsgerdiryl Hmé’t‘l@ @P@dtowbﬁtgutgﬁ pa ¢ F"’tfh@rﬁféﬂtmgmﬁt@ﬁ @ith one

cl ass of thirse RBARENERAEted Y rorh §a1§®neﬁﬁ1ﬁ6] cl @? d |
pyridy

e 1 N O R G e D
subst ueByiC1-pried perrmeliy)l issttatebt dinfor Zgrwcl‘m:é,l a@g en,

met hyb) tﬁdtér&&'ﬁrcqnﬁmlwhe&ﬁ%ﬂ(yl 15%419gﬁ1&|h9m &Bﬁnéhed or

Ré\lz;}!g% tog(eT)er #éiﬁ% gt%m{sg?os\ﬁﬁ&m&x@} %ﬁ (ﬁ:%zﬁgqtd og)éa I Syr%‘%lzclelg 1t~111g(,:i of4to7
méntiek UQLARARTD ac_lchtfo%ﬁl HeeerdMoRls %d%pén‘aglﬁ%@@é/tled from oxygen, sulfur and N-R9;

—.nis selected from 0, 1, and 2;

cycloalkyl is a mono- or bicyelic or bridged saturated carbocyclic ring structure, each
ring having from 3 to 10 carbon atoms;
' aryl is a mono- or bicyclic aromatic ring containing only carbon atoms;
heteroaryl is a mono- or bicyclic aromatic ring containing at least one heteroatom

selected from N, O and S, with each ring containing 5 to 6 atoms;

cycloheteroalkyl is a mono- or bicyclic or bridged saturated ring structure containing
at least one heteroatom selected from N, S and O, each of said rings having from 3 to 10
atoms in which the point of attachment may be carbon or nitrogen;
or a pharmaceutically acceptable salt thereof. '

- In one embodiment of the present invention, Ar is selected from:

(1)  phenyl, and '

(2)  pyridyl;
wherein phenyl and pyridy] are unsubstituted or substituted with one or two RC substituents.

In one class of this embodiment, Ar is selected from;
(1y - phe_nyl, and



(5) 4-cyanophenyl, (6) 4-trifluoronethylphenyl, 5 (7)
4- br onophenyl, (8) 4-nethyl phenyl, (9) 3-cyanophenyl,
(10) 3-nethyl sul fonyl phenyl, (11)

3- nethylsulfonylaninophenyl, 10 (12) 3-bronophenyl,

(13) gyrld 3 (14) 6-chloro-pyrid-3-yl, (15)

6-f | Gor opSidy 3 yl, (16) 6-cyanopyrid-3-yl, 15 (17)
wiyéin ghedryydnd pfri@) avEfibtQedy duBstidatst with dnkD} two subs{tltufnts
Egepteﬁ&éﬁ fsefé\é{eh o %le)%eij) &gt}nglg rg?ﬁgﬂ)gle%f cgang g&(?)HR @ al)ld -
é@ﬂﬂgﬁ subclass Ar is selected fron1 (1) phenyl, (2)

4 C %r%Qéfiltg]sc{?@ﬁlss%lgﬁéﬁ%ﬁgxgpheﬁgl (4)( A

4 tr 1| uovhsmdt hyl phenyl,  (7) 4-bronophenyl, (8)

4- ne(tZEyl Phef¥opheng0 (9) 3-cyanophenyl, (10)

3- net hyl sul fonyl phenyl, and (11)  5- chloropyrld 2-yl,
In yet another subclass Ar is selected from phenyl,
4- chor ophenyl, 3-cyanophenyl, 4- cyanophenyl,
4-trifluoronethyl phenyl, 4-chloro-3-iodophenyl,

4- br omophenyl , 3-net hyl sul fonyl phenyl, 35

4-f | uorophenyl, and 4-nethyl phenyl .
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-10 In another class of this enbodiment, Ar is

sel ected from phenyl, and pyridyl; wherein phenyl and
pyridyl are unsubstituted or substituted with one or
two substituents independently selected from

- hal ogen, nethyl, trifluoromethyl, cyan, -S(OnR10. In

a subclass of this class, Ar is selected from 5 (1)
phenyl, (2) 4-chorophenyl, (3) 4-fluorophenyl, (4)
4- cyanophenyl (5) pyrid-3-yl, 10 (6)
6{®hl oﬂoﬂlwmphaayg yl, (7) 6-fluoro-pyrid-3-yl, (8)
6(43yanq AR QLaé’&ow;enyl (9) pyrid-2-yl, (10)
hIoro §§)h ﬁ 15 (11) 5- f1 uor o- pyrid-2-yl,

és BEAYri d- 2. yl, and (13) pyrid-4-yl. In

am@theM4aﬂb@bmaﬁﬂpmﬁwls selected from (1) phenyl, 20

( 4- orophenyl, and (3) 4-fluorophenyl. In stil
ﬁbthe%%§WF @ A is 4- chor ophenyl . In one

eﬁﬁodlﬂﬁnﬂhﬁﬂnmﬂe present invention, R4 is selected
I gl kyl, straight chain or branched, 25
é? (%%kgﬂg? stralght chain or branched, (3)
(BalﬁyHVhﬂS PRyl chai n or branched, (4)
C@chyghga$ﬁgﬂﬁmﬁ§ﬁm gyl , and (6) heteroaryl; 30
m? gf el alk | kenyl, and al kynyl are unsubstituted
Qub ﬂ?@ﬁ th one to three Ro substituents, and

cyrd)oalpksid-3-yphenyl and heteroaryl are unsubstituted or

%B@tlt %anmngﬂ%ope or two Re substituents. I n one
I % 0di ment, R4 is selected from

(15)  6-fluoropyrid-3-yl,

(16)  6-cyanopyrid-3-yl,

(17)  pyrid-2-yl,

(18  5-chloro-pyrid-2-yi,

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

(20)  5-cyano-pyrid-2-yl,

(21)  pyrid-4-yl, and

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

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

(2) 4-chlorophenyi,

(3) 4-fluorophenyl,

4) 4-chloro-3-iodophenyl,

{5) 4-cyanophenyl,

(6) 4-trifluoromethylphenyl,

(7N 4-bromophenyl,

(8) 4-methylphenyl,

)] 3-cyanophenyl,

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

In yet another subclass Ar is selected from: phenyl, 4-chlorophenyl, 3-cyanophenyl, 4-
cyanophenyl, 4-trifluoromethylphenyl, 4-chloro-3-iodophenyl, 4-bromophenyl, 3-methylsulfonylphenyl,
4-fluorophenyl, and 4-methylphenyl.

-10-



(1) Cv_6al kyl, straight chain or branched, (2)

C2_6al kenyl, straight chain or branched, 35 (3)
C2_6al kynyl, straight chain or branched, (4)
C3_7cycloal kyl, -11 (5) phenyl, and (6) heteroaryl;
wherei n al kyl, al kenyl, and al kynyl are unsubstituted
or substituted with one to three Rb substituents, and
cycl oal kyl, phenyl, and heteroaryl are unsubstituted
or substituted with one or two substituents 5

Inrﬁéi@tb@fml?éﬁ@ﬂ this smbediment. Ar 9 neledied foye pherGl, a8d piridyl; wherein phenyl and
pyridyl &rk fuhsHOVHQRRL Jf')é{lbstlﬁr‘.(@nmth (§[eg} R &bstﬁﬁeﬁlﬁx}lde?é}ﬁgntly selected from:

Fﬁg@ i's enmbodi nen
halogcn eleet ggﬁlfwrr%rﬁ?tgﬁ %anﬁlg(gﬁ!ﬂf?yl strai ght chain or
Blraamsd]geiofﬂl&)cla@ pﬁaé deritel fromt rai ght chain or branched,
Cg)(S) C2 6a|kyny| strai ght chain or branched, (4)
7cy% rkyl (5) phenyl, and (6) heteroaryl;
mﬁbrelﬂcubkmhmwalkenyl and al kynyl are unsubstituted
sub th one to three Rb substituents, and
cyc%ggigeﬁgy%Lenyl and heteroaryl are
uﬁ@ubsﬁﬁﬁﬁ@ﬁﬁmﬂ¥ substituted with one or two
Stl% -1, independently selected from halogen
friflyoronethyl, cyan, -S(OnR10. In one
sﬁ%cl a§§ 8-S ¥ ass, R4 is selected from (1)
CEQGaIKym@mgﬁﬁaBgmt chain or branched, (2)
6aIE %? ght chain or branched 20 (3)
6al RyHy P PYyg g 'ght chain or branched, (4)
CGQ?cynﬁuhakWI (5) phenyl, and (6) pyrldyl; wher ei n

1% I, salk d- d aIkynyI are unsubstituted or
subztltutegn%#%h ohe to three hal ogen 25 substituents,

afid) cyeiflseroteyrid-2phenyl , and pyridyl are unsubstituted

0U2§Ub§khkbkgﬂdmhﬂhm@ne or two substituents
q peq%gftly sel’ected from hal ogen, cyan, -S(0O) nR10.
I _

AnoPYiEr+Ebcl ass of this class, R4 is sel ected
Torsaother sGdlasElamGakdiacted faint: ai ght chain or br anched,

(1) phenyl,
(2) 4-chlorophenyl, and
3 4-fluorophenyl.
In still another subclass, Ar is 4-chlorophenyl.

In one embodiment of the present invention, R4 is selected from:
1 C1-6alkyl, straight chain or branched,

@) C2_galkenyl, straight chain or branched,
(3 C2_galkynyl, straight chain or branched,
{4 C3-7cycloatkyl,
(5) phenyl, and
(6) heteroaryl;
wherein alkyl, alkenyl, and alkynyl are unsubstituted or substituted with one to three RP substituents, and
cycloalkyl, phenyl and heteroaryl are unsubstituted or substituted with one or two RC substituents.

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

@ Co_galkenyl, straight chain or branched,
3) C2_palkynyl, straight chain or branched,
@ C3-7cycloalkyl,
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(2)

C2- 6al kenyl , straight

phenyl, (4) pyridyl, and .
al kenyl are unsubstituted or substituted with one
to three hal ogen substituents, and phenyl, pyridyl

and

and

thienyl are unsubstitu

chain or branched, 30 (3)
(5) thienyl, wherein alkyl,

ted or substituted with one

or two substituents independently 35 selected from
hal ogen, nethyl, cyano, -S(O 2CH3, trifluoronethyl,

and

-NHSQ2CH3. | n anot her

i $)sel ebgglard om  -12 (1)
3 @utemmbmmy(4) phenyl, 5

Wherega a@ﬁ'g rag(ﬁﬁ)gn%;% alky{ng)a}egl?fﬁ? Y&

cycloallevl, phédyl) can@hmé:hwymremshbstm(tadlar sdbstRitddyitltint onyosiBylents

mdepffngl&ﬁlgtrs]%b&&yftr?rgﬁ %ﬁ%geﬂ @f ?'?ﬂ-si??, B@fﬁl{ogﬁ?/e!thy%, f&é‘ﬂ%} -S(O)pR10, methyl, and

—NHS92 @ﬁﬁoro 5-pyridyl, (17)

f.ril-&)e c%ssca‘l tﬁ?ig Qmﬁ CR%EAt

i

NG

afd
(5)
(6)

subcl ass of this class, R4
methyl, (2) n-butyl, (3)
(5 4- chorophenyl (6)

A pggg}} Stltl_{t@((l (Vltb))ne to three RP substituents, and

2-chl oro-4-pyridyl, and

4msggx \er subcl ass of this

S C r.om 1) d-(al kyl,
alg hﬁ} glﬁﬁﬁﬁgﬂgﬁm hedy) 2" Gal kenyl , strai ght
ckBi n ﬁhsbhmmdj‘ﬁdlghtc&lamopbﬁngﬂed and (4) pyridyl;

rei Iken h
sti tEb at ag&\ﬂnt %al %
C3_7cycloalkyl,
phenyl, and
heteroaryl;

ar.e unsubstituted or
e Halogen substi tuents,

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

cycloalkyl, phenyl, and heteroaryl are unsubstituted or substituted with one or two substituents
independently selected from: halogen, Cj.3 alkyl, trifluoromethyl, cyano, -S(O)pR10.

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

Co.galkenyl, straight chain or branched,

1)
@
3)
4)
)
©®

Ca.galkynyl, straight chain or b
Ca_7eycloalkyl,

phenyl, and

pyridyl;

ranched,

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

substituents, and cycloalkyl, phenyl, and pyridyl are unsubstituted or substituted with one or two
substituents independently selected from: halogen, cyano, -S(O),R10.

In another subclass of this class, R4 is selected from:
C1.6alkyl, straight chain or branched,

43
@
&)
4)
()

Co.galkenyl, straight chain or b
phenyl,

pyridyl, and
thienyl,

ranched,

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

phenyl, pyridyl and thienyl are unsubstituted or substituted with one or two substituents independently
selected from: halogen, methyl, cyano, -S(0)2CH3, trifluoromethyl, and -NHSO2CH3.

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

-12.
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25 phenyl and pyridyl are unsubstituted or substituted

Wi th one or two substituents independently sel ected
from hal ogen, cyano, -S(O 2CH3. In yet another
subclass of this class, R4 is selected from (1)
methyl, (2) ethyl, 30 (3) n-propyl, (4) n-butyl,

(5) isobutyl, (6) t-butyl, (7) 3-nmethylbutyl, 35 (8)

3,3-di nmethyl butyl, (9) n-pentyl, 13 (10) n-hexyl,
(11) stralght chain C2_6al kenyl, (12) phenyl, (13)
a4 hIo nyl, 5 (14) 4-fluorophenyl, (15)
4ﬁgyananmgmyl (16) 3-cyanophenyl (17)
fonylphenyl (18) pyrid-3-yl, 10 (19)
6 Bhl or U o 3. yl,~ (20) 6-fluoro-pyrid-3-yl, (21)
6{©yanpbgwld 3-yl, (22) 4-chloro-pyrid-3-yl, (23)

B e LI
5(¢N uoﬁd¥
(28) Pydyshofnayi,
&) 2-chlorophenyl,
9 3-bromophenyl,
(10)  4-trifluvoromethylphenyl,
(11)  4-methylsulfonylphenyl,
(12)  thienyl,
{(13)  4-bromo-2-thienyl,
{(14)  4-cyano-2-thienyl,
(15)  pyridyl,
(16)  2-chloro-3-pyridyl,
(17)  2-chloro-4-pyridyl, and
(18)  3-chloro-6-pyridyl.
In another subclass of this class, R4 is selected from:
M C1-palkyl, straight chain or branched,
) C2-palkenyl, straight chain or branched,
3) phenyl, and
(4 pyridyk

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

phenyl and pyridyl are unsubstituted or substituted with one or two substituents independently selected

from: halogen, cyano, -S(O)2CH3.

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

(D methyi,
(2)  ethyl,

(3)  n-propyl,
4) n-butyl,
(5) isobutyl,
{0) t-butyl,

(7 3-methylbutyl,
(8)  3,3-dimethylbutyl,
(9 n-pentyl,

-13-
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In still another subclass of this class, R4 is
selected from (1) nethyl, (2) n-butyl, (3)
3-butenyl, 25 (4) phenyl, (5) 4-chlorophenyl, (6)
4-f| uorophenyl, (7) 4-cyanophenyl, (8)
3-cyanophenyl, and 30 (9) 4-nethyl sul fonyl phenyl. In
still another subclass of this class, R4 is selected
from (1) nethyl, (2) n-butyl, (3) 3-butenyl, 35
(4b)pheqyl, (5) 4-chl orophenyl, 14 (6) 4-fluorophenyl,
att?) (Ah8¥%eyanophenyl . I'n one embodi ment of the
prEBentstrhightedhin 612636 nylIR6, R7, and R8 are each
igﬂﬁpen qgﬁly selected from hydrogen, Cl-6 al kyl,
unstbsti'ttt’ed or substituted with Rb, and C2-6
al(kBnyl4-chlnrephiesylj t ut ed or 5 substituted with Rb. In
0 cl hs enmbodi ment, R5, R6, R7, and R8 are
eggﬂ in (Qﬁ%%ﬁ¥1y selected from hydrogen, nethyl
aftP)C2 LaReappenyll n one subclass of this class, one of
R5¢16)R6,3_‘§Zmpﬁ&q,1 R8 is nethyl and the other three are

e hydr pge O I n anot her subclass of this class,
.Rg?%%,ﬁwgﬂﬁ'ﬂ@négheﬁwe each hydrogen. |n one

e®)di mgrid-304, t he present invention, Z is selected
LR DR 1Y el scted from R RS R2 Y C=N
X'(2And 6-fluoro-pyrid-3-yl, _

(21)  6-cyano-pyrid-3-yi,

(22)  4-chloro-pyrid-3-yl,

(23)  4-fluoro-pyrid-3-yl,

(24)  4-cyano-pyrid-3-yl,

(25)  pyrid-2-yl,

(26)  S-chloro-pyrid-2-yl,

(27)  S-fluoro-pyrid-2-yl,

(28)  S-cyano-pyrid-2-yl, and

29)  pyrid-4-yl. _
In still another subclass of this class, R4 is selected from:

(1) methyl,
) n-butyl,
3) 3-butenyl,
4)  phenyl,

(5) 4-chlorophenyl,

(6) 4-fluorephenyd,

(7 4-cyanophenyl,

) 3-cyanophenyl, and

) 4-methylsulfonylphenyl.

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

{1) methyl,
{2) n-butyl,
(3) 3-butenyl,
@  phenyl,

{5 4-chlorophenyl,

14 -
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In one class of this enbodinent, Z is selected from
hydr ogen, hydroxy, fluoro, nethyl, and - 15 NH2, and
Z1l is selected from RI RB3i YW/ / R YR y CNX
and ' In one subclass of this class, Z is selected
from hydrogen and hydroxy, and ZI is: Rl R3 Y~-LR2 X
I n anot her subclass of this class, Z is selected from
hydrogen and hydroxy, and Z1 is: RL 9% EN 20 In stil
aggther ubclas of this class, Z is hydrogen, and Z
gi-uorephgn Tﬁ%ne enbodi ment of the present
I (¥ent i Bevandphksylsel ect ed fron1 (1) hydrogen (2)

h)iglr ox%’r{ggge%‘gg)f t r]i:)l'rﬁcgtolal " RE Sﬁ arcdﬁ;to are €ach gnd)ependently selected

from: W@Ngil) Lyl apsybtitgied oewgtgut@ﬂ with RS, antfénis alsertyl, usubstituted or

ﬂmﬂﬁmgé%ﬁﬁﬁmfron1 (1) hydrogen, (2) hydroxy, (3)
net hoxy, 4) fluoro, 15 (5) _methyl, (6)
t AN PNg fH2se thipyambodi mgnt R3, R0, R7, and R8 are each independently selected from:

hydrogen, methyl and C2 alkenyl.

In one subclass of this class, one of RS, R6, R7, and R8 is methyl and the other three are each
hydrogen.

In another subclass of this class, R3, R6, R7, and R8 are each hydrogen.

In one embodiment of the present invention, Z is selected from hydrogen, hydroxy, fluoro,
methyl, and -N(RI1}R12), and Z! is selected from:

R‘l R3 1
?quﬂ X and 1!1‘ - .

In one class of this embodiment, Z is selected from hydrogen, hydroxy, fluoro, methyl, and ~
NH2, and Z1 is sclected from:

- In another subclass of this class, Z is selected from hydrogen and hydroxy, and Z1 is:

v R
H?LCEN

In still another subclass of this class, Z is hydrogen, and Z1 is:

-15-
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(7) -NH2. In one subclass of this class, Y is selected
from (1) hydrogen, 20 (2) hydroxy, and (3) nethyl.
I n anot her subclass of this class, Y is selected from
(1) hydrogen, (2) hydroxy,and 25 (3) fluoro. In
anot her subclass of this class, Y is hydrogen. In one
enbodi nrent of the present invention, X is selected
from (1) hydroxy, (2) Cl_6al kyl, straight chain or
branched, unsubstituted o[ substituted with one or two
Rb 30 substituents, -16 (\3) perfluoro O _6al kyl, (4)
C2_6al kenyl, strai ght chai brgnched, unsubstituted
or substituted with one to Rb substituents, (5)
C2- 6al kynyl, straight chai nne¥ branched, unsubstituted
or substituted with one t_twg Rb 5 substltuents (6)
cyano, (7) -C(ORO0 (8 &AM (9) -C(ONR
1)(R12), 10 (10) -N(R9)S(OrnR10 (11) -NROC(O R10,
(12) -NROC(O OR10, (13) -N(RII)(R12) (14) -S(O nR10
b 2 (]
e bR b Jus Ml
@kel&ﬁ@&ﬂrom

enbodi nent, X

(2)  hydroxy,
(3)  Ci1-3 alkyloxy,
4 fluoro,

(5)  C13alkyl
()] trifluoromethyl, and
(7 -NRIYRIZ),
In one class of this embodiment, Y is selected from:
) hydrogen,
(2)  hydroxy,
3) methoxy,

{4) fluoro,

-{5) methyl,
(6) triflnoromethyl, and
(7)  -NH2.

In one subclass of this class, Y is selected from:
1) hydrogen,
2) hydroxy, and

3) methyl.
In another subclass of this class, Y is selected from:
(1) hydrogen,
(2) hydroxy, and
3) fluoro.

In another subclass of this class, Y is hydrogen.
In one embodiment of the present invention, X’ is selected from:
(1) hydroxy,
) C1-6alkyl, straight chain or branched, unsubstituted or substituted with one or two Rb

substituents,

-16-
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(1) hydroxy, 20 (2) C.6alkyl, straight chain or
‘branched, unsubstituted or substituted with one or two

Ro substituents, (3) trifluoronethyl, (4)
C2_6al kenyl, straight chain or branched, unsubstituted
or substituted with one to two Rb substituents, 25
(5) cyano, (6) -C(ORLO (7)) -C(OOCR10, (98
C(O)N(Ril)(RlZ) (9) -N(R9)S(O nR10, 30 (10)
-NR9C(OR1 NROC(O) OR10 (12) -N(R11)(R12)
- geidpe —6 %) -OR10 35 (15) -OC(O R10, and -17
( m) - @34y dtohighl kin dr Br=BBRISHRE A& &4 F stQt'ltﬁteﬁ W@ Bne to two Rb
X is selected from (1) hydroxy, (2) d _4al kyl,
strai gfit bstifygith or branched, unsubstituted or
sBst i t(]zt&aﬂcywrli sltrafghtsdiaﬁxtdrﬁ)t@l?ﬁed insastineided sdbe@itied with one to two Rb
hal ogen % roxy, and nethoxy, (3) trifluoronethyl,
(4) C25% 8’ﬂ§/l strai ght chain or branched, (5)
cy@no, cydp, - C(O)CH3 10 (7) -¢(OOH, (8) -C(O OCH3,

(9) R;|)(R|2) (10) -NHS(O) 2R10 (11) NHC(O RLO
-2)12 ORL0

(8) -C(O)OR1

9  -COONRIDRIZ),

(10y  -NR9)S(O)nR19,

(11) -NRIC(O)RI10,

(12) -NRIC(O)OR10,

(13) -NRIDHERIZ),

(14)  -S(0)aR10,

(15) -ORl10,

(16) -OC(O)R10, and

- (17)  -OC(O)N(RII)R12),

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

(1) hydroxy, '

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

3) trifluoromethyl,

(4) C2-galkenyl, straight chain or branched, unsubstituted or substituted with one to two Rb
substituents,

5) cyano,

(6)  -C(ORIO,

(7 -C(O)ORIY,

(8)  -CONRH)RI2),

9 -NRHS(O)nR1Y,

(10) -NROC(O)RI10,

(11)  -NRSC(O)OR10,

(12 NRIHERI2),

(13)  -S(O)2RI0,

(14) -ORI1O,

(15) -OC(O)R10, and

-17-
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(13) -N(R1)(R12) (14) -S(O2R10 (15) -OR10 (16)
-OC(O R10, and 20 (17) -OC(ON(R I)(R12). In another
subclass of this class, X is selected from (1)
hydroxy, (2) nmethyl, (3) ethyl, 25 (4) isopropyl,
(5) t-butyl, (6) sec-butyl, (7) n-butyl, (8)

hydr oxynmet hyl - 30 (9) trifluoronethyl, (10) allyl,
(11) cyano, (12) -C(OCH3, (13) -C(OOH 35 (14)
-C(OOCH3, -18 (1 -C(O N(CH) 2, 16

i é@% OFP@(Q)EF&B%RS&M% ) NI(-IS( og 20 CI(-B) )3 (18)
1NGrfetddhatass 5ftﬁfh9;)ass, IdrHCde(eted irdm: (20) - OC(O) CH3, (21)
-E@(O) NcCH3)2, and (22) -OC(O NH CH(CH3)2. In

afot he™¥3B%l ass of this class, X is selected from
162)( 1) Cquabitvk yiraight ichain ghtraushed, mosbstitutecharsebitituted with a substituent

unsubst ] bstituted w th a substituent
sel ect téé}g#%@?ﬁnﬁg?lggeghﬁydﬁ%xafa&gﬁeh?ﬁ& nmet hoxy, (2)
t € | udimeeanpsrhyl, _ :

4 C2-galkenyl, straight chain or branched,

5 cyano,
(6) -C(O)YCH3,
(1y  -CO)oH,

(8)  -C(O)OCH3,
9  -CONRIRIZ),
(10) -NHS(O)RI0,
(11) -NHC(O)RIO,
(12) —-NHC(O)ORI10,
(13)  NERIDHRIZ),
(14 -S(OnR10,
(15) -OR!O,
(16) -OC(O)RI1O, and
(17)  -OCONRH)RL2),
In another subclass of this class, X’ is selected from:
(1) hydroxy,
(2) methyl,
(3)  ethyl,
{4) isopropyl,
{5) t-butyl,
{6) sec-butyl,
(N n-butyl,
(8) hydroxymethyl-
&2 trifiuoromethyl,
(10)  allyl,
(11)  cyano,
(12)  -C(O)CH3,
(13) -CO)oH,
(14y -C(O)OCH3,

-18-
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(3) C2-4al kenyl, straight chain or branched, (4)

cyano, 15 (5) -C(OCH3, (6) -C(OOH (7)) -C(O OCH3,

(8) -C(ONR 1)(RL2) (9) -NHS(O 2R10 20 (10)

-S(O2RIO (11) -OCC(O R10, and (12) -OC(O N(R 1) (R12)

(13) -OCH3 and, (14) -NH2. 25 In yet another subcl ass

of this class, X 1is selected from (1) hydroxy, (2)

NH2, (3) nmethyl, and (4) methoxy. 30 In still

a gher #ﬁss of this class, X is selected from

rt? )Cl Eg ra| ght chain or branched,

ur(é@bst-ﬁ(@i)ﬁ‘&ﬂCH(CEyQ,st i thugled W th 3 su?ﬁt it ue?tz)

sehact edf ydr oxy, and net hoxy,

trql @I uor on@;@ﬁb@?g) C2 4al kenyl , straight chain or

br(éwcheal(CHﬁs,m) cyano, -19 (5) -C(OCH3, (6)

- @9 O CHIcH O OCH8,  (8) -C(OQN(RI 1) (R12) 5 (9)

%(O)Négﬂ'g‘?&u -S(O 2R10 (11) -OC(OR10, and (12)
5 2). In another enbodi ment of the

preBent-OCOYENiCUIY),, add and Z1 toget her form

(22)  -OC(O)NH-CH(CH3).

In another subclass of this class, X’ is selected from:
{1) C1-4alkyl, straight chain or branched, unsubstituted or substituted with a substituent
sclected from halogen, hydroxy, and methoxy,
) trifluoromethyl,
3 C2-galkenyl, straight chain or branched,

4) cyano,
(5)  -C(O)CH3,
(6) -C(O)YOH,

(7) . -C(O)OCH3,
(8) -COONRIDRIZ),
(9)  -NHS(O}RIO,
(10)  -S(O)R10,
(11) -OC(O)R10, and
(12)  -OC(ON(RI1)R12),
(13)  -OCH3, and,
(14) -NHj.
In yet another subclass of this class, X’ is selected from:
(1) hydroxy,

(2)  NHp,
3 methyl, and
4 methoxy.

In still another subclass of this class, X’ is selected from:
3] C1-4alkyl, straight chain or branched, unsubstituted or substituted with a substituent

selected from halogen, hydroxy, and methoxy,
() trifluoromethyl,
3) C2-4alkenyl, straight chain or branched,

{4) cyano,
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RL RBR ??, RZCcN 10 X or In one class of this
enbodi nent, Z and Z1 together form R R3 R2 X In
anot her class of this enbodinment, Z and Zl together
form R QC=N 15 In one subclass of this class, Z
and ZI together form F F Q C N In another subclass
of this class, Z and Z1 together form 20 i C=N 1In
one enbodi nent of the present invention, X is selected
fr( éga) droxy, (2) Cl-6alkyl, straight chain or
branche tibstituted or substituted with one or two
Rt(s) 5 sat{s)th uents, (3) perfluoro C 1-6al kyl, (4)
aI ke trai ght chain or branched, unsubstituted
substltute With one to two Rb substituents, (5)
CXSBaI kEPNEREDRAZYht chain or branched, unsubstituted
orgos ubsisud ﬁlwth one to two Rb 10 substituents,
(6 cyan -C(OR10 (8) -C(OORLO (9
&%N(QW% 2) 15 (10) -N(R9)S(OnRLO, (11)
NRPS( O.-BEL0)R182)andlRIC( O) ORLO,

(12) -OC(ONRII)R12).

In another embodiment of the present invention, Z and Z1 together form:

R R3

R1
z%*f;Rz C=N

X o

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

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

F F

C=N
—E}—L’ .

In another subclass of this class, Z and Z1 together form:
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(13) -N(R1)(R12) (14) -S(OnR10 20 (15) -OR10 (16)
-OC(O R10, and (17) -OC(ONRI)(R12); In one class
of this enbodinent, Xis selected from (1) hydroxy,
25 (2) Cl_6al kyl, straight chain or branched,
unsubstituted or substituted with one or two Rb
substituents, (3) trifluoronethyl, (4) C2-6al kenyl,
strai ght chain or branched, unsubstituted or
substituted with one to two Ro substituents, 30 (5)
cyano, (6) -C(OR10 -21 ¢ C(OORIO (8)
-C(ONRI)(RL2) (9 -N (O nRLO (10) NROC(O R10
5 (11) NRRC(OORIO (12) -NeRil)(R12) (13) -S(O 2R10
(14) -ORIO (15) -OC(OR O and 10 (16)
-OC(ON(RIi)(R2). In onexgub&taNs of this class, X is
selected from (1) hydroxy, (2) Cil-4alkyl, straight
chain or branched, unsubstituted or substituted with a
Syo st oxy, and
nmet hox bggl%nt(ﬁ)%ﬁﬁsr}lgsl‘%ﬁtdg‘%gﬁ%?glggg&t dw@%{ 4al kenyl ,
stPai g¥4€RRI n or branched, (5) cyano, (6) -C(O) CH3,
{2) C1-galkyl, straight chain or branched, unsubstituted or substituted with one or two Rb

substituents,

(3) perfluoro Cp.galkyl,

4 C2.palkenyl, straight chain or branched, unsubstituted or substituted with one to two Rb
substituents,

3) Ca-galkynyl, straight chain or branched, unsubstituted or substituted with one to two Rb
substituents,

(6) cyano,

() -CO)RIO,

(8)  -C(O)ORIO,

@  -CONRIDHRIZ),

(10)  -NR)S(O)R10,

(11) -NROC(O)R10,

(12) -NROC(O)ORI10,

(13) -NRIRIZ),

(14)  -S(O)pR10,

(15) -ORI10,

(16)  -OC(O)R19, and
17y -OCONRII)RIZ);

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

1 hydroxy,

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

3) trifluoromethyl,

4 Ca-palkenyl, straight chain or branched, unsubstituted or substituted with one to two Rb
substituents,

(5)  cyano,

(6)  -C(O)RIO,
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(7) -AOOH, 20 (8) -C(QOCH3, (9) -C(ONR1)(RL2)
(10) -NHS(O 2R10 (11) -NHC(O R10 (12) -NHC(O OR10 25
(13) -N(RI'1)(R12) (14) -S(O2R10 (15) -OR10, (16)
-OC(O RO and (17) -OC(ONR 1) (R12). 30 In another
subclass of this class, Xis selected from (1)
hydroxy, (2) nmethyl, (3) ethyl, (4) isopropyl, 35
(5) t-butyl, -22 (6) sec-butyl, (7) n-butyl, (8)
hydroxynethyl (9) trlfluoronethyl 5 (10) allyl,

(1D) cy@@yOR1f12) -C(O CH3, (13) -C(OOH, (14)

)0) :1(5)3) C(O N(CH3) 2, (16)
g rg%ﬁ%% (17) -NHS(O 2C(CH3)3, (18)
- NPcHay H CH(CH3)2 15 (20) - OC(O) CH3,

(10) -NRIC(O)RIO,
(11) NRIC(O)ORIO,
(12)  NRIHRI12),
(13)  -S(O)R10,
(14) -ORI10,
(15) -OC(O)R10, and
(16) -OC(ON(RI1)(R12),
In one subclass of this class, X is selected from:
(1) hydroxy,
) C1-4alkyl, straight chain or branched, unsubstituted or substituted with a substituent
selected from halogen, hydroxy, and methoxy,

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

() cyano,
(6)  -C(O)CH3,
(7 C(O)OH,

(8)  -C(O)OCH3,

() -CONRIRIZ),
(10)  -NHS(O)»RI10,

(11) -NHC(O)R10,

(12) -NHC(O)ORIO,

(13)  NRIHRIZ),

(14)  -S(O)2R10,

(15) -ORI10,

(16) -OC(O)R10, and
(17)  -OC(O)NRIIYR12).

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

(1) hydroxy,
2) methyl,
3) ethyl,

4) isopropyl,
5 t-butyl,
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(21) -OC(O N(CH3)2, and (22) -OC(ONHCH(CH3)2. In
anot her subclass of this class, X is selected from
(1) hydroxy, 20 (2) nethyl, (3) ethyl, (4)
i sopropyl, (5) t-butyl, (6) sec-butyl, 25 (7)
n-butyl, (8) hydroxynmethyl- (9) trifluoronethyl,
(10) allyl, (11) cyano, 30 (12) -C(OCH3, (13
-(OQOH  (14) -C(QOCH3, (15) -C(ON(CH3)2, (16)
}féO) NH CH(CH3) 2, 35 (17) -NHS(O 2C(CH3)3, (18)
)CI—B)SQC-bUIﬁB (19) -NHCH(CH3)2, (20) -0OC(O) CH3,
(¢ - G, N(CH3) 2, (22) -OC(O NHCH(CH3)2, 5 (23)
mlzé hox and 24) NH2. In still another subclass of
@Q"Wlﬂg selected from (1) hydroxy, (2)
rTQQ)hyI tnﬂﬁUBoxﬁéi})ylet hyl, (4) methoxy,
(10)  allyl,
(11) cyano,
(12) -C(O)CHa3,
(13) -C(O)YOH,
(14) -C(O)OCHs,
(15) -C(O)N(CHz),
(16)  -C(O)NH-CH(CH3)y,
(17)  -NHS(O)2C(CH3)3,
(18)  -N(CH3)2,
(19) -NH-CH(CH3)
(20) -OC(O)CHj3,
21)  -OC(0) N(CH3)2, and
(22)  -OC(O)NH-CH(CH3)).

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

(1) hydroxy,

(2) methyl,

{3) ethyl,

{4) isopropyl,

{5) t-butyl,

(6) sec-butyl,

(N n-butyl,

(8) hydroxymethyl-
) trifluoromethyl,
{(10)  allyl,

{11} cyano,

(12) - -C(O)CH3,

(13)  -C(O)OH,
(14) -C(O)OCH3,

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

(16) -C(O)NH-CH(CH3),
(17)  -NHS(0)2C(CH3)3,
(18)  -N(CH3)2,
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(5) cyano, (6) NH2, (7) N(CH3)2, 15 (8) -NH (CH3) 2,
(9) -OC(OCH3, (10) -OC(O N(CH3)2, and (11)
-OC(ONHCH(CH3)2. In yet another subclass of this
class, X is selected from 20 (1) hydroxy, (2) NH2,
(3) methyl, and (4) nmethoxy. In one enbodi nent of the
present invention, R is selected from 25 (1) aryl,
(2) heteroaryl (3) C3_7 cycloalkyl, and (4)
cycloheteroa I wherein aryl, heteroaryl, cycl oal kyl
cyc =ky| are unsubstituted or substituted
mumh onacugcﬂgo three Re substituents. In one class of

t lected f 1) phenyl, (2
D0z oo O NEE L b cnyl . 35 (4) pyridyl) 24 15)

c;(@:t)opr@ﬁm))NH CHI{ICHEyel opentyl, and (7) cycl ohexyl.
V\A’%? ein the Rl noiety is unsubstituted or substituted
i ofehXy+88 Rc substituents. 5 In one subclass of
t K29 c™Ni¥s, Rl is selected from (1) phenyl, (2)

Iﬂtﬁ%ghlgll Subclssg)of {hlhsl c?arég,lX is selected from:

(1)  hydroxy,
2) methyl,
{3) ethyl,

{4 methoxy,
(5)  cyano,
(6)  NHy,

(7)  N(CH3)2,
(8)  -NH-(CH3)z,
(®  -OC(O)CH3,
(10) -OC(O)N(CH3)2, and
(11)  -OC(O)NH-CH(CH3)2.
In yet another subclass of this class, X is selected from:
(1)  hydroxy,
(2)  NH,
3) methyl, and
)] methoxy.
In one embodiment of the present invention, R1 is selected from:
(1)  anyl,
(2) heteroaryl,
3) C3.7 cycloalkyl, and
) cycloheteroalkyl,

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

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

(1) phenyl,
(2) imidazolyl,
3 thienyl,
(4)  pyridyl,
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(4) pyridyl, 10 (5) cyclopropyl, (6) cyclopentyl, and
(7) cycl ohexyl, wherein the RI noiety is unsubstituted
or substituted with one or two substituents
i ndependently sel ected from hal ogen, nethyl, cyano,
SQ2CH3, and trifluoronethyl. 15 In one subcl ass of
this class, Rl is selected from (1) phenyl, (2)
i mdazolyl, (3) thienyl, and (4) pyridyl, 20 wherein
the RI noiety is unsubstituted or substituted with one
orCC} wo elBgePtluent s i ndependent |y sel ected from
hthgenwdgﬁﬁﬁy@ndcyano S02CH3, and trifl uoronethyl.
Q ﬁft a oﬁher subcl ass of this class, R is selected
f rg C(Y‘ij’ HHenyl, (2) 3,5-difluorophenyl, 25 (3)

Where?on thhRd mﬁﬁﬂnﬁﬁyahsubst(tdt):d 3r éubﬂﬂ[t&bhﬁlﬂ@ﬂe, or tydRE substituents.

4-f 1l uorQ 3- tr| Iuoro t phenyl, (7)
3cyan06ﬁeny ¥d§ﬁ%?§3 ﬂ?“ I1 fl E§i¥¥5azol 4-yl, (9
t Hlen- Pbyiyl, (10) thien-2-yl, (11) pyrid-3-yl, and

(%gy S-iRyAMPYrid-3-yl. 35 In still another subclass
this class, R is 3,5-difluorophenyl. 1In one

sd%blaé@ﬂ@ﬁ this class, Rl is: -25 (1) phenyl, (2)
| nwdaz giyibiyl, (3) thlenyl, (4) pyridyl,

5) cyclopropyl,

(6) cyclopentyl, and

(N cyclohexyl,

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

In one subclass of this class, R1 is selected from:
(1) phenyl,
2) imidazolyl,
3) thienyl, and
(4)  pyridyl,

wherein the R] moiety is unsubstituted or substituted with one or two substituents independently selected
from halogen, methyl, cyano, SO2CH3, and trifluoromethyl. '

In yet another subclass of this class, R is selected from:
(1) phenyl,
(2) 3,5-difluorophenyl,
3 3-chlorophenyl,
{4 3-fluorophenyl,
(3 4-fluorophenyl,
(6) 3-trifluoromethylphenyl,
{(7) 3-cyanophenyl,
8) 1-methyl-1 H-imidazol-4-yl,
9 thien-3-yl,
(10)  thien-2-yi,
(11)  pyrid-3-yl, and
(12)  S-cyano-pyrid-3-yi.
In still another subclass of this class, R1 is 3,5-difluorophenyl.

In one subclass of this class, R is:
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5 (5) triazolyl, and (6) azetidinyl, wherein the R
noi ety i s unsubstituted or substituted with one or two
substituents independently selected from hal ogen,
met hyl, cyano, S02Cl113, SCH3, SCH2CH3, SCH(CH3)2, NH2,
trifluoronmethyl, thienyl, triazolyl, imdazolyl, and
azetidinyl. 10 In another subclass of this class, R
is selected from (1) phenyl, (2) 3,5-difluorophenyl,
; 3-chl orophenyl, (4) 3-fluorophenyl, 15 (5)

4( ) uoPBFREnyl, (6) 3-trifluoromethyl phenyl, (7)
3(eyanaphiemyyl, (8) 1-nmethyl-|1Himdazol-4-yl, (9)
tQ'en-gE | . 20 (10) thien-2-yl, (11) pyrid-3-yl, (12)
5-@&/ %W’i d-3-yl, (13) 4H- 1,2, 4-triazol-4-yl, (14)
IKWﬂ 2, pgrityli azol -4-yl, 25 (15)

qugﬂgyi ey hyl t hi o) phenyl,  (16)

uor o- ‘et hyl t hi 0) phenyl, (17)
3(6)uoﬁ@dEN%ﬂsopropylthlo)phenyl (18)

whereRt tfhla RO Eﬂ?)le%y {slbsiostdRa 911 substbfﬁté:cp@ﬁl? b.(ﬂe’ or tv(zclg))osutuents 1ndependent1y selected

from: %Eaj ung Enget lé: azngg'flg(gg(ﬁi ﬁp (é %% @gf%]%f 3)2, tr&]uoromethyl thienyl,

triazol34, Qmﬁlﬁﬂﬂ)'& zfnkl uedtidplenyl,  (22)

3-ani

3 5 L? Zi’lg—i‘?l.f%ghgln%/r%{ ?SFlgclzfg%/if")‘B:henyl . I'n one

eﬁﬁbdluhﬂwtof the present invention, R2 and R3,

'tquth &r &r%ghﬁmﬁ%carbon atomto mhlch 35 they are

tache arbonyl group. -26 In another
ﬁ%bdlﬁ%@ﬁommhﬂmﬁe present invention, R2 and R3,

t qapet h@,tﬂﬁlyrgﬂgeﬁﬁ,e carbon atomto
%) 4-fluorophenyi,
(6) 3-trifluoromethylphenyl,
) 3-cyanophenyl,
8) 1-methyl-1 H-imidazol-4-y1,
&) thien-3-yl,
(10)  thien-2-yl,
(11)  pyrid-3-yl,
(12)  S-cyano-pyrid-3-yl,
(13)  4H-1,2,4-triazol-4-yl,
(14) 1H-1,2,4-triazol-4-yl,
(15)  3-fluoro-5-(methylthio)phenyl,
(16)  3-fluoro-5-(ethylthio)phenyl,
(7  3-fluoro-5-(isopropylthio)phenyl,
(18)  3-fluoro-5-(1 H-imidazol-1-yl)phenyl,
(19)  3-fluoro-5-(1H-1,2,4-triazol-1-yl)phenyl
(20)  3-fluoro-5-(azetidin-1-yi)phenyl,

t

- (21)  3-cyano-5-flucrophenyl,

(22)  3-amino-5-fluorophenyl, and
(23)  3-fluoro-5(4H-1,2,4-triazol-4-yl)phenyl.

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

they are attached, form a carbonyl group.
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whi ch they are attached, forma 3 to 7 nenbered
carbocyclic ring system In one class of this

enbodi ment, R2 and R3, together with the carbon atom
to which they are attached, forma 3, 4, or
5-menbered carbocyclic ring. 5 In one subclass of this
-class, R2 and R3, together with the carbon atomto
which they are attached, forma 4-nenbered
carbocyclic ring. In another enbodi ment of the present

i hvaanthioemboBRneanel tR3prageat i@eaiion, R¥eipe RA o pdtyer Sith @etc@fbon atom to

v [0 bk R 9T oAl S LML T P10 O

Rl ong 0lasa df shis embeitigent(RY) ankd|Riotogsther(with thy elrlmuytom @rvdhich they are

attachefd%onﬁ%@f h lb?@%&%be@%'c%bcgcﬁ@ E/d ght chain or branched.

In a class of ggb ge R2 and R3 are each
i Foros avhelast phthis slage Réand Rripsctheswith fheisgipmatem to whiph they are
attachddpfobiy |a,4-m&na:)eréd| ddfobyclic Gigg. hydroxyl, and ( 5)

é}r i f u or %g?&f?% of t%j prﬁ%aﬁag%ﬁgﬂ %%anﬁé?%}: e%c}’g]ﬁ[%peje@)’l thy sefected from:

h@droxyﬁhogmd R3 is selected from 25 (1) nethyl, and

(&) hyi&gé&k 1, sthdfot@ BN G brﬁl‘ép&il @Esﬁbstl%%ed ot sﬁlﬁhﬁ%%th one or two RD
from ydrogen, (2) fl uoro, 30 (3) nethyl, and

(4) hyswosstpents.and R3 is sel ected fromnethyl, and
hygr oXgthero! N anot her subcl ass of the present
inventjon, R2 and R3 are each fluoro. In one

efodi skexybrend he present invention, RO is selected
fOm berfinarg€h,calblyl, sagk ghyin artgtarGRed.

In a class of this embodiment, RZ and R3 are each independently selected from:
(1)  hydrogen,
(2) methyl,
(3 fluoro,
4 hydroxyl, and
(5) trifluoromethyl.
In a subclass of this class, R2 is selected from:
1) hydrogen,
) methyl, and
3) hydroxyt, and
R3 is selected from:
(1) methyl, and
2) hydroxyl.
In another subclass, R2 is selected from:
(1) hydrogen,
) fluoro,
3) methyl, and
4) hydroxyl, and
R3 is selected from methyl, .and hydroxyl.

In another subclass of the present invention, RZ2 and R3 are each fluoro.

In one embodiment of the present invention, R? is selected from: hydrogen, C1_galkyl, and C.

salkenyl, straight chain or branched, unsubstituted or substituted with one to three halogen atoms.
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35 6al kenyl, straight chain or branched, unsubstituted

or substituted with one to three hal ogen atons. 27 In

one class of this enbodinment, RO is selected from

hydr ogen, and Cl1 al kyl, straight chain or branched,
unsubstituted or substituted wth one to three hal ogen

atons. In a subclass of this class, RO is selected

from hydrogen, O _6al kyl, straight chain or

branched, and trlfluoronethyl 5 I n anot her subcl ass

ofn lecbistﬁa@s emﬁ@ilmsnt,slé? :enstlecuied‘ firm hyhly)gemglﬁfclamlkyl straight chain or

ent i nventi on,
branchg!fa 6n|¥usbstéue1 eHo st]?tptg L f etﬁ %j?f ht chain or

b M dhegss Olﬁ ﬂ%%@ﬂﬁﬂ% Céfrd fm%ﬂmw&m , $ragght ¢hain or branched,

mﬂlnhg&%ﬁd substituents, (2) aryl, unsubstituted or

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

alnAnother spheirspiof thigasai By iapeisated; foonethydiogémtand mebwhnc hed
chain, m%ﬁ&b&ﬁeﬁﬁmwp@%w&ﬁ&@ﬂm QelRNBd £r&WO OF

12, ERLRR0 RERHR ! & BentLul b o Sy G g e s

three Ehmﬁmhﬁtltuents and (4) -CF3. In one class of

ci‘i) 2o ByE oMb eGP Sl B RE RS req
su bgltﬂ ?w@@ywimﬂe Alkykis straight er manchediphain, pusabstisuted qsubstituted
P h enyl on BRSHRSL tﬁ%é?a(}%&lrat 13&161%&8 ﬁnﬁﬁd’]suﬁgﬁueﬁl& :}nlarvﬁl%rem the aryl

Ra substituents ereln
i s sub&torp m%bﬁtwtf%w@h@eﬂ@m@r uhalt@qmtssandt uent s, and
(@) -CHZE3.20 In one subclass of this class, RIOis

sel ect ed fr 1) 1 Jdal kyl . strai ght chain or
br anch §§Sﬁﬂéﬁ mbodimg t@y)Wﬁﬁ%%F OIEybst i t ut ed
WiDh ofe-4elkyk vioigka cmrb@tbratmm Bysubstitited @)subs@feBed with apa éo three Ra
enbodlqﬁpam_tsthe present invention, R | and R12
et her "W th’t he aton(s) to which 25 they are
ach ebbnﬁfb prsubstitgedorcolstititel withnopedd thdectR? sEbstituebsy S

C tai o
gfg S0 BRI S5 RSOOSR g
odi ment, R 1 and R12 together with the
ﬁt on( s)n &@_smﬂsﬂmhoﬂ h@ycéa@tg qzloaue%%teaq*roh{l@r m a o
er ogyc ers n" anot her
eﬁg . %ﬁ‘%fkglf Etk h%lt Qﬁaln orb an hddE

odi resent invention, R | and R12 are
edh i pldape nmbahs:titlyecscﬁl salstietkd vt (frfe('mi’ftwc( ) subytettiange ind

3)  -CF3.

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

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

independently selected from oxygen, sulfor and N-R9,

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

attached form a heterocyclic ring of 5 to 6 members.

from:

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

(H hydrogen,
(2) - Cj-g alkyl, straight chain or branched, unsubstituted or substituted with one to three

substituents selected from Ra,
(3) Co_g alkenyl, straight chain or branched,

4) perfluoro Ct-g alkyl, straight chain or branched,
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(2) C1 _8 alkyl, straight chain or branched,
unsubstituted or substituted with one to three

. substituents selected fromRa, (3) C2_8 al kenyl,

strai ght chain or branched, 35 (4) perfluoro Cl-6

al kyl, straight chain or branched, -28 (5)
C3_7cycl oal kyl, unsubstituted or substituted with one
to three substituents selected from Ra, (6)
cygloalkyl wherein al kyl is straight cha

Yor a&%@a‘:kﬂ@) uné%‘ptbq;egtc)é Flgxéqn]kly:p withy opgie thiey §ubst1tuents selected from

unsubsquiuted or substituted Mﬁth one to three

s B A DuB e PETY 5 HebAPRBR* BPIELr ogen

aqwmwmubadm%hﬂmmjhree substituents selected from Ra,

o1 Attt P E Py ok e e Eret Fom R

al(®y| ibstestarydi uhibsiith@il or eibstbntadh Gllnedarbdl:(br hhrogemdtaﬁmmfone to three

this quaghgﬁg g R12 are each independently
Sl nggdgen % Cl 6 alk strai ght

sel et s OIS Wlaen (2] 7 atlf Sirars

OIEl)Or Hettfoaryd u:tpsﬁtalkwuen&rslneﬂdyemgeﬁgﬂtrcﬂaml Eia;rar{cﬁéd C2_6
al kenyl , straight chain o ranc

5 (4)
trifl udhBFiaesRffhis ?B'aode?n?éﬁ}g NS %re e@hé%ﬁ&@%qd@r&waleeﬁd from:
smnstluymegmmﬁth one to three substituents sel ected

f r(ﬁm @ %&kp%la%%;r b Ll@ﬂl Unsub{sz l)ugad or §ubt9t(i:)tate% Fvith one or two

cycloheteroa enyl, unsubst
substltamﬁummmsﬁmmmﬁhtmRﬂhree substituents sel ect ed

f oM Ras; g 41RdnyDWhdigh¥ bhaik'haltRRhéd ut ed or substituted on
a carbon or nitrogen atomw th one to three

stbst i tibyremgyiect ed from Ra, (10) benzyl, and (11)

pYs) dylCmeidyytbalkd Aunkibsatuted BE hsstufl whth loge @l tR%6 subRitudnts selected from
and RI are each i ndependently selected from (1)

hydrogeh; (2) Cl1 _4 alkyl, straight chain or branched,

uneu bs telytiodied-neethygubst i tuted with one or two

ST?Ft'%théhn§h§Cted from Ra,

{8) phenyl, unsubstituted or substituted with one to three substituents selected from Ra,

(9) pyridyl, unsubstituted or substituted on a carbon or nitrogen atom with one to three
substituents selected from Ra,

(10) benzyl, and

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

)] hydrogen, |

2) C1-4 alkyl, straight chain or branched, unsubstituted or substituted with one or two
substituents selected from R3,

3 trifluoromethyl,

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

In a subclass of this class, R11 and R12 are each independently selected from:
)] hydrogen, ‘
2) methyl, and
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(3) trifluoromethyl, 30 (4) phenyl, (5) pyridyl, and

(6) benzyl. In a subclass of this class, Rl | and R 2

are each independently selected from (1) hydrogen,

35 (2) nmethyl, and -29 (3) isopropyl. hi one

enbodi nent of the present invention, each Ra is

independently selected from (1) hal ogen, (2)

N(Re) (Rf), 5 (3) carboxy, (4) Cl1_4alkyl, (5)

A _4al koxy, ~(6) aryl, (7) aryl Cl_4alkyl, 10 (8)

hyk oxySOP[BYL CF3, (10) -OC(O) Cl_4alkyl, and (11)

Ehli yﬂld})@hodiﬁféﬁir ittt padslotlinveRdion) @achiRzad ﬂBépeﬁcibﬁﬂﬁse@écted from:

%} 15 In one class of this enbodi nent, each Ra
d%nﬁently selected from (1) chloro, (2)
fKﬂerﬁFO ®3), NH2, (4) carboxy, 20 (5) methyl, (6)
qug cm%&% |sopropyl, (8) n-propyl, (9) n-butyl, 25
1

( C1_4alky1

(5) C1-4alkoxy,

(6) aryl,

(7)  aryt C1-4alkyl,

(8)  hydroxy,

9) CFs,

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

(11) aryloxy,

wherein alkyl may be straight chain or branched.

In one class of this embodiment, each R@ is independently selected from:
(1) chloro,

2) fluoro,
(3)  NHy,
(4) carboxy,
(5) methyl,
(6) ethyl,

) isopropyl,
(8)  n-propyl,
)] n-butyl,
(10)  t-butyl,
(11)  sec-butyl,
(12)  methoxy,
(13)  phenyl,

(14)  benzyl,
(15)  hydroxy,
{16) CF3,

{17y -OC(OYCH3, and
{(18)  phenoxy.

In one subclass of this class, each Ra is independently selected from:
(1) fluoro, '
) chloro,
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(11) sec-butyl, (12) methoxy, (13) phenyl, (14)
benzyl, 30 (15) hydroxy, (16) CF3, (17) -0OC(O CH3,
and (18) phenoxy. In one subclass of this class, each
Ra is independently selected from 35 (1) fluoro, (2)
chloro, -30 (3) nethyl, (4) methoxy, (5) hydroxy,
and (6) CF3. 5 In another enbodi nent of the present
i nvention, each Rb is independently selected from
(1) hal ogen, (2) -OR10, (3) -CF3, (4) aryl, 10 (5)
haber oaehd,_ (6) cyano,  (7) -CLORI0,  (8) -C(O ORIO
(m O.N Re)(Rf) 15 (10) -N(R9)S(O nR10 (11)

Y» 7 (12) NROC(O)OR10 (13) -N(Re)(Rf), (14)
8561)) nRyGoxP@nd 15) - S(O 20R10 (16) -OC(O R10
(6) CFa.
In another embodiment of the present invention, each RP is independently selected from:

(N halogen,

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

(5) heteroaryl,
{6) cyano,
() -C(ORID,
(8  -C(O)ORIO,
9  -CONRE)RD,
(10)  -NR)S(O)RIO,
(1) -NRIC(O)RI10,
(12) NRIC(O)OR1O,
(13)  -NERORSD,
(14)  -S(O)yRIC,
(15)  -S(0)0R10,
(16) -OC(O)R10,
(17)  -OC(O)N(Re)(RT),
(18) -NOa,
(19)  C3.7 cycloalkyl, and
(20)  cycloheteroalkyl;
wherein cycloalkyl, cycloheteroalkyl, heteroaryl and aryl are optionally substituted with one to four
substituents selected from a group independently selected from R4.
In one class of this embodiment, each Rb is independently selected from:
' (N halogen,
(2) hydroxy,
3) methyoxy,

(4) —CF3,
(5)  phenyl,
(6) cyano,

(7 -C(O)CH3,
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(17)

~OC(O N(Re) (Rf), (18) -N02, (19) C3-7

cycl oal kyl, and 25 (20) cycl oheteroal kyl; wherein
cycl oal kyl, cycl oheteroal kyl, heteroaryl and aryl are
optionally substituted with one to four substituents
selected froma group independently selected from Rd.
In one class of this enbodi nent, each Rb is

i ndependently selected from (1) halogen, 30 (2)
ﬁgroxy 3) nethyoxy, (4) -CF3, (5) phenyl, (6)

-(QCH3, 31 (8) -(OQOH (9)

@)O)OGEG))OCHBO) “C(ONH2, (11) -C(ONH(CH3), 5 (12)

N 13) -NH2; (14) -S(O2CH3, (15
)(éﬁ@%@g (13) (14) -S(9 (15)

OC(O)R10 10 (17) -C(OQ N(CH3) 2, (18)
32, (19) -N®, (20) cyclopropyl, and

(:@ﬂg)) cyg ORexd )0, 15 wherei n cycl oal kyl and phenyl are

odl

ona subsfituted with one or two substituents
ctéd*¥roma group i ndependently sel ected from Rd.

| f1ne -s@plres of this class, each Rb is
i.'@{jﬁper_‘&%ﬁﬁy selected from (1) fluoro,

(16)
%)
(18)
(19)
(20)
@1

-OC(O)R10,
-OC(O)N(CH3)2,
-OC(O)NH-CH(CH3)3,
-NO2,

cyclopropyl, and
cyclohexyl,

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

group independently selected from R4,

In one subclass of this class, each Rb is independently sclected from:

)
)
3)
(4
)
(6)

NG
®)
©®
(10)
an
(12)
(13)
(14)
(15)
(16)
a7

fluoro,

chloro,

hydroxy,

methyoxy,

—CF3,

phenyl,

cyano,

-C(O)CH3,

-C(O)OH,
-C(OYOCH3,
-C(O)NH2,
-C(O)NH(CH3),
-C(O)N(CH3)2,
-NH2,

-3(0)2CH3,
-OC(OYN(CH3)2, and
-OC{O)NH-CH(CH?3z)3,

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

group independently selected from R4.
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(2) chloro, 20 (3) hydroxy, (4) nethyoxy, (5) -CF3,

(6) phenyl, (7) cyano, 25 (8) -C(OCH3, (9 -C(O OH,
(10) -C(OOCH3, (11) -C(O:NH2, (12) -C(ONH(CH3), 30
(13) -C(ON(CH3)2, (14) -NH2, (15) -S(O 2CH3, (16)
-OC(ON(CH3) 2, and (17) -OC(O NH CH(CH3)2, 35 wherein
cycl oal kyl and phenyl are optionally substituted with
one or two substituents selected froma group
i ndependently selected fromRd. -32 In another
dnasorhssgibelpssiofithis elpsgserch BB erindRperidsntiynatbaoted femt | y
sehect ghlofor om (1) fluoro, (2) chloro, (3) hydroxy,
5 (4) hyoxy, (5) -CF3, (6) cyano, (7) -C(O) CH3,
8§ C@n%f’@'* 10 (9) -C(QOCH3, (10) -C(OQNH2, (11)

@O NHgdebidy,, and (12) -C(O N(CH3) 2, wherein

Lgl oal keYh and phenyl are optionally substituted with
0 Yibstituents selected froma

~CF3,
(6) cyano,
(7))  -C(O)CH3,
(8)  -C(O)OH,

9  -C(O)OCH3,

(1)  -C(O)NHz,

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

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

group independently selected from Rd,

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

) halogen,
(2)  -ORIO,
(3) _CF33
(4 aryl,

(5) heteroaryl,

(6) cyano,

(7 -C(O)R10,

8  -C(O)ORIO,

(9  -COONRIRIZ),
(10)  -N(R9)S(O)nR10,
(11) -NRIC(OR!10,
(12) —NRIC(O)ORIO,
(13)  NRIHRI12),

(14  -S(O)nR10,

(15)  -8(0)20R10,

(16) -OC(O)R10,

(17)  -OC(ONR11)R12),
(18) -NO»o,

(19  C3-7 cycloalkyl,
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15 group independently selected fromRd. In one

enbodi nent of the present invention, each Re is

i ndependently selected from (1) halogen, (2) -OR10

(3) -CF3, 20 (4) aryl, (5) heteroaryl, (6) cyano,

(7) -AOQRI0O (8) -(OORIO 25 (9) C(QNRil)(RL2),

(10) -N(R9) S(O nR10, (11) NRAC(O RLO (12)

NR9C(O)O?10 (13) -N(RI')(R12) 30 (14) -S(OnR10
g? %gﬁ))hzm (16) -OC(OR10 (17) -OC(ON(R 1) (R12)

é’ C3 7 cycloal kyl, -33 (20)

c;&% Johdtles dl¥lkyl :~ (21) Cl 6 alkyl, (22) C2 6 al kenyl,

(D) C2326?gj< pyl and 5 (24) aryl-Cl_6 al kyl;

v\?%el zaa é al kenyl al kynyl are straight chain or

ch K)Wl andy kenyl , al kynyl, cycloal kyl,
cymd)ohet-)&maddwﬁ and aryI are optionally substituted

e our subst.ituent ected froma group
wheref 4 et LR e SPRA: A hamehet: e I GE. }Uopntoalksl,

cyclotetdomatiyiremt arylescdptibeatiy substite@eritosiic iy foaehubettedhtsf seletied from a group
, indepe]nger{tﬂ?)sellgakzggglﬂ ’Rdg 2) -OH,

In one class of this embodiment, each RC is independently selected from:
(1) halogen,

2) —OH,
(3)  -OCH3,
4  -CF3,
(5)  phenyl,
(6)  pyridyl,
) cyano,

(8)  -C(O)CH3,
(9) -C(O)OR19,
(10)  -C(O)NH2,
(1)  -N(H)S(O)2RI10,
(12) -NHC(O)R10,
(13) -NHC(O)ORI0,
(14)  -N(CH3)2,
(15) NH2,
(16)  -S(0)2R10,
(17y -OC(O)CH3,
(18)  -OC(O)N(CH3)2,
(19)  -OC(O)NH-CH(CH3)2,
(20) -NO3,
(21) - cyclopropyl,
(22)  methyl,
(23) C2.6 alkenyl, and
(24)  benzyl;
wherein alkyl, alkenyl, alkyny! are straight chain or branched; alkyl, alkenyl, alkynyl, cycloalkyl,

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

independently selected from R4,
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(3) -OCH3, (4) -CF3, (5) phenyl, 15 (6) pyridyl,

(7) cyano, (8) -C(OCH3, (9 -C(OORIO (10)

-C(ONH2, 20 (11) -N(H)S(O 2R10, (12) NHC(O R10 (13)

-NHC(O OR10 (14) -N(CH3)2, (15) N -12, 25 (16)

-S(O 2R10, (17) -OC(OCH3, (18) -OC(ONCH3)2, (19

-OC(ONHCH(CH3)2, (20) -NO2, 30 (21) cycl opropyl,

(22) nethyl, (23) C2-6 al kenyl, and (24) benzyl;

wherei n al k al kenyl , al k nyI are straight chain or

5t enseHedpss { af tpiclasy m&éﬁ%ﬂ is mﬂFH@WﬁﬂIﬂ}’ sedsetaddinky| |, 35

cypl ohekppgal kyl and ar yI are optionally subst i tuted

Wﬁ%h orl@éﬁr two substituents selected froma group
epen tly selected fromRd. -34 In one subcl ass of

t ks cH&€313, each Re i s |ndependently sel ected from

(1) halegen, (2) -OH, (3) -OCH3, 5 (4) -CF3, (5)
cyano, and (6) -S(O) 2RI10.
(& ¢cyano, and

{6) -S(0)2R10.
In another class of this embodiment, each R€ is independently selected from:

(1) halogen,

(2) -OH,
(3) -OCH3,
4y  —CF3,
(5)  phenyl,
(6)  pyridyl,

(7) triazolyl,

t3)] azetidinyl,

(9) imidazolyl,

(10)  thienyl,

(11) cyano,

(12)  -C(O)CH3,

(13) -C(O)ORI1O,
(14) -C(O)NHy,

(15)  -NHS(O)2R10,
(16) -NHC(O)RIO,
(17) -NHC(O)OR!O,
(18)  -N(CH3),
(19)  NHy,

(20)  SRIO,

(21)  -S(OnRI0,
(22) -OC(O)CH3,
(23)  -OC(O)N(CH3)2,
(24) -OC(O)NH-CH(CH3)p,
(25) -NOj,

(26)  cyclopropyl,
(27)  methyl,
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I n another class of this enbodi nent, each Rc is
i ndependently selected from (1) hal ogen, 10 (2) -OH,
(3) -OCH3, (4) -CF3, (5) phenyl, (6) pyridyl, 15
(7) triazolyl, (8) azetidinyl, (9) imdazolyl, (10)
thienyl, (11) cyano, 20 (12) -C(OCH3, (13)
-C(OORIO (14) -C(ONH2, (15) -NHS(O2RIO (16)
-NHC(O)RlO 25 (17) -NHC(O OR10 (18) -N(CH3)2, (19
(20) SR10 (21) -S(O2R10 30 (22) -0OC(O CHS,
(2(%§) OPkeobeyd,  (24) - OC(O NH CH(CH3) 2,  (25)
I\é@) (t%@ylcycl opropyl, 35 (27) nethyl, -35 (28) C2_6
wherein aIkyI al kenyl , are

wher al lﬁgﬂyl . (29) ben zyI
an 3 en %H: gtraight ghain, @Hg"epchgq kaS}]fyl agqemgr@rploalkyl cycioheteroalkyl aryl,
and hetyr@h@ladrk yﬁtlonﬁl}’fﬂubd%ﬂtﬁf Wiglh &3¢ or @y bubstitadies i@lperdeadsydelcate from R4

‘}Hta 3190%13.}1 (yfﬂ.;s 33%1 %8 1sf111 (Leﬁf’ l_F({)n €Lt sSubsti tuents

&perdent
(D) halogen
2) -OH,
(3) -OCH3,
4y  -CFs,
(5) cyano,

(6)  -S(ORRIY,
(N triazolyl
& azetidinyl,
&) imidazolyl,
(10) SCHsa,
(11)  SCH»CHg3,
(12)  SCH(CH3)p, and
(13) NH2,
In one embodiment of the present invention, each R9 is independently selected from:
)] halogen,
(2) NRrR1IR12
(3)  Cigalkyl,
{4) Ci-4alkoxy,

(3)  amyl,

(6)  aryl Cj4alkyl,
{7) hydroxy,

(8  CF3,

G -OCF3,

(10)  -C(O)RIO
(11)  -COR1O,

(12) -CONRIIRI2,
(13)  -OC(0)Ci-galkyl,
(14) -NROCORIO,
(15) -OC(O)NRIIR1Z
(16) -NR®C(O)ORI10,
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5 1n a subclass of this class, each Rc is

i ndependently selected from (1) hal ogen, (2) -011,
(3) -0CH3, (4) -CF3, 10 (5) cyano, (6) -S(O 2R10
(7) triazolyl (8) azetidinyl, (9) imdazolyl, 15
(10) SCH3, (11) SCH2CH3, (12) SCH(CH3)2, and (13)
NH2. In one enbodi nent of the present invention, each
Rd is independently selected from 20 (1) hal ogen,
(2) -NRIR12 (3) Cl-4alkyl, (4) Cl-4alkoxy, (5)
argD, 2NREEYORMRAIREL.- 4al kyl, (7) hydroxy, (8) CF3,
( - OChe: k12 ) RLO 30 (11) -CO2R10 (12)

- i%) NRllﬁ'g)%iRh(iliS)’%éo)C(O)Cl-4al kyl, (14) NROC(O R10,
(159 - GSIePNRLIRL2 35 (16) - NROC(O) ORLO -36 (17)

whgreiﬂ\mmé?)t&@ilﬂm% or branched,

In one class of this embodiment of the present invention, each Rd is independently selected from:
(1) halogen,

{2y -NHp,
{3) methyl,
4 methoxy,
(5)  phenyl,
(6)  benzyl,
(7)  hydroxy,
®  Crs,
9  -OCF3,
(10) -C(O)CHg3,
(11) -COgH,

(12) -CO2CHs,
(13)  -C(O)NHg,
(14) -OC(O)CHs3,
(15) NHC(O)CH3,
(16)  -OC(O)N(CH3)2,
(17) —NHC(O)OCHa,
- (18)  -NHC(O)N(CH3)2,
(19) -OC{O)N(CH3)2, and
(20)  phenyloxy.
In one subclass of this class of the present invention, each R4 is independently selected from:

(1) halogen,

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

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

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

independently selected from oxygen, sulfur and N-R9.
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(18) -OC(O NR1IR12 and (19) aryloxy, wherein alkyl is
strai ght chain or branched. 5 In one class of this
enbodi ment of the present invention, each Rd is

i ndependently selected from (1) halogen, (2) -NH2,
(3) nmethyl, (4) methoxy, 10 (5) phenyl, (6) benzyl,
(7) hydroxy, (8) CF3, (9) -OCF3, 15 (10) -C(OCH3

(11)

SORH, (12) -002CH3, (13) -C(O NH2, (14)

-OC(O CH3, 20 (15) NHC(OCH3, (16) -OC(O N(CH3) 2,
( 17 pne MNHCOBhIDERBdime SRS addHT(tG)deEWR) the atotrkO)to th;icF they are attached
: - . Ck \ 20) phenyl oxy. I n one subcl ass
mnn%#é%é%%%%$§%§Ségegﬁ%%g%esent i nvention, each Rd is
Imgwthen dabodipestelf ¢etpechefitrinnention| RY akbkiogeach (i@ypenddnfly kelected from:
(%b ”E%Q&%éal 30 (4) hydroxy, (5) CF3, and (6) -COCF3.

one

{Eahth

nb f th t inventi Re and Rf
STHTIEYY TREEEBIR & g pmebbeh i or Gibeaied e e to three

f or m a shiptierne yeédtal frindBalodenshydfdxyl, SRIDESSIRXHL, ai ni ng
O_(% ad%zté sgpe%lyl, &% &l OG0 grsbranched,

(4)
&)

©®
(M
)
®
(10)

(11)

(12)

(13)

(14)
(15)

perfluoro C1.g alkyl, straight chain or branched,

C1-38 alkylcarbonyl-, straight chain or branched, unsubstituted or substituted on a carbon
atom with one to three substituents selected from halogen, hydroxyl, and Cj_galkyloxy-,
C1-8 alkylcarbonyloxy-, straight chain or branched, unsubstituted or substituted on a
carbon atom with one to three substituents selected from halogen, hydroxyl, and C1.
galkyloxy-,

C3_7cycloalkyl,

cycloalkyl-C1_galkyl, wherein alkyl is straight chain or branched,

cycloheteroalkyl,

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

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

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

aryl Cy _5alkyl, wherein alkyl is straight chain or branched, and

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

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

(1)
@)

3
(4

hydrogen ,

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

allyl,

trifluoromethyl,
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N- RO.
t oget h
forma
enmbodi
each i
Cl-8 a
sub

sé?)ect
(3) &

flu
(% a
uiBubs

@grox

al¥yl c
unsubs
to thr
afht?)
cycl oa
or brang
unsubs
sgb3ti
met hyl ¢
met hyl
or sub

pgﬁtl

nethyl
unsubs

ependently sel ected from oxygen, sulfur and

-37 In one class of this enbodi nent, Re and Rf
er wwth the atom(s) to which they are attached
heterocyclic ring of 5 to 6 nmenbers. In another
ment of the present invention, Re and Rf are
ndependently selected from (1) hydrogen 5 (2)
I kyl , straight chai n or branched, unsubstituted

;él ta?%ﬁqdaﬁw esﬁ'gleght Pltg% greangﬁggégd ; t;tﬁ{%} gbgyystltuted on a carbon
afnakited to tiéd AbdilenGRBeRePkol hAD gﬁeﬁjydr ), and methoxy,
oragﬁ%%P g al kyl, straight chain of branchéd,

g eaPBonyl -, straight chain or br anched,
tydletrggyl,or substituted on a carbon 10 aton1mﬁth
%&5 substituents sel ected from hal ogen,

Cl _6al kyl oxy-, (6) O _8
ah‘tmh yhakstityted or mbﬁgmted:‘hmh onedo thyecambitigknts selected from halogen,

t t
LSS 03, SRR O v,
p enggquyp)éx ynsubs(trmtec{}g sybs},@t@a}nmarbog 5to(r8\)r1th one to three
kﬁ&ilmé}ls_fb%c@l'fmnym h, o lerbé)? 1%5&13?7‘1' fb@tﬁmﬁh BhdRoxy,
ary

ed, cl.ohe aIkyI
t“i‘ip{?f é‘EFdé'? @E%@f}ﬁyrﬁ% YRt h one t o t hree
mymath@nﬁei}e,otneﬂ)sﬁmmﬁmh aib@tgem on @6irB6h at6a B XMe to three

trif
SO e T ool RO B v
mﬂqomr@diyémném&wb@ubomlwmwth one to three 20

bLAGIA, %nﬁﬁ;lstﬂﬁtreﬁ dy ;%Q%t@@h??&ﬁlbonw er?ﬁgxg%%’one to three

, .methoxy, hydrox tritluoromet

suhstiyens %?lvted(fm)h @ammwbwymethyl methoxy, hydroxy,

trifludt Rty SHl Sleihlylth®Onyekyda@ar bon atom wi th one
HIzubstltuents sel ect ed from hal ogen, am no,

§ thyl, nethoxy, hydroxy, trifluoromethyl,

a‘nfdle Wblsifgﬂtluaelbbmyﬂhem yRe a8 RE iid)eabieh@dpordeyitly selected from:

ap@ubs

h&loge

tenflu
CF)Gm

bidnch

L¥ﬁ&%gd or substituted on a carbon or nitrogen
ne to three substituents selected from
methihi no, carboxy, nethyl, methoxy, hydroxy,
enanehhyl , and methyl carbonyl oxy,, (14) aryl
kyl , mhereln al kyl is straight chain or
‘mﬁﬁﬁty(15) heteroaryl Cl1_6al kyl, wherein

al dnyIembsdusaexrta»fgiatpres&ahﬂveﬁﬁonbﬁfmelﬁhy&@xyl INIERGOW 1S WRIC(0YOR 10

N Bt

dﬁgﬂ?ﬂwgﬁgfydﬁg %%%&Ef are each independently

(1) both hydrogen, nor
(2) form a carbonyl group together with the carbon to which they are attached.

In another embodiment of the present invention, when X’ is hydroxy, -C(O)N(RIDRI2), -
NROC(O)R10, NRIC(OYOR1O, -N(RI1YRI12), or ORIO, then R2 and R3 are not:

“Alkyiu,

(1) both hydrogen, nor
(2) form a carbonyl group together with the carbon to which they are attached.

as well as other groups having the prefix “alk”, such as alkoxy, alkanoyl, means carbon

chains which may be linear or branched or combinations thereof. Examples of alkyl groups include

methyl, ethyl, n-propyl, isopropyl, butyl, isobutyl, sec- and tert-butyl, pentyl, hexy!, heptyl, octyl, nonyl,

and the like.
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(2) d -4 alkyl, straight chain or branched,
unsubstituted or substituted with one to three
substituents sel ected from hal ogen, hydroxyl, and
met hoxy, (3) allyl, 35 (4) trifluoronethyl, -38 (5)
Cl-4 al kyl carbonyl -, straight chain or branched,
unsubstituted or substituted on a carbon atomwth
one to three substituents sel ected from hal ogen,
ydroxyl, and met hoxy, (6) nethylcarbonyloxy-, (7)
éﬂl@fwlowyns csrb()g ):haérsse‘{w?qam af bppst Igh@w}zlpon-carbon double bond, and
wmchumlﬂasmear gt Bended smmxiaﬁ&@%éf\wfhﬁgﬂﬁplés%fméﬁ@ include vmyl allyl,
ts se cted fron1h am no, car box

t
1801""#%%%@;??“‘*%}?3%196‘%{9/ AP bAProReRY if P PR IY-2aiptenyL, and the ke,
MERyhyl 4 reamsychibioy chairs hichadogiait o€ 860 @AY tarbon-carbon triple bond, and which

' hst t t
TR N .
nwﬂwéém@@%wiZﬂsphymandéwﬁﬁﬁy, hydroxy, 10
F‘C?AIW%EM moné& b Elllyclr %ﬁ&%ﬁ gytlu% ’calgy&(g}ll:li(aﬁr(}ﬁ% each having from 3

ary car bonyl ox y-,_ unsu stltute stit
to 10 gaztop 3ipmst It sioally] shide cyclappani. cudshueysutleped cyclohexs,

cyclolrfcb@l]hﬁtﬁédig@ ntetrﬁi?dfﬁi&aplﬁl@'l Ql@é@ﬁydxﬂﬁiphﬁh&l B HHRAXKY.

trlflu .. and met hyl car bonyl oxy,
%Exﬁéana RSt DL B Patie St SPLARRE G GhroR et Bfanples of aryl
ﬁmhﬂnphmggaﬂmHWhmn&ﬂtmkane to three 15 substituents
S ehﬁt%xtog[qu’il{l%m Q%ogcg-e or b¥:?rcﬂ] c dr%a? % hfqg é%’{]}(laamng QMeast one heteroatom selected

uoro
from NeeQ #1gd %amtb Gagh Wontamdlg(ﬁ@ﬁ atpgRz Ekamplcs dhetembod mcinfle pyrrolyl,

1soxazijr'l 51309@9 ,FeRkolyl R?yxﬁgfj oﬁzoﬁf g’é ?l ﬁﬁi[zggr? ‘Jszz)élyl, imidazolyl,

sél ect? rom dro
(4]

triazoly}, fefpzol g, farangy, Uﬂ?ﬁlff—‘ﬂl G%Ffé’#é‘ﬂﬁ%dﬂ: pm%x&%nﬁe@ﬂ ahzolyl,
benzothRRolPl, B&RMidAZ0ME bhRuranil) BBnzSthidpied}y, @Eﬁ?ﬁﬁuazolgg%;()@ 3%93{11@1
and

QHmolgf\'R%C%P %so&gn?lxl), N&{)#@ﬂiéﬁ@ﬁ&r %I ltegm AR nay be 5‘8]%5’/'1“':3‘1 on one

or mogreathpn stoget meme winbdilimére of e pregent iveiiio [ hetdi@yylas @ridinyl, imidazolyl,
andmﬁkvached I n anot her enbodi ment of the present
ention, when X is hydroxy, -C(ONR11)R12) -
N@@@M@M&M@@@m ©r bicyliRior brjdegRil Sayrated rigRkOntainigrat east one

heteroRmABEctEB6h &, BYhd O, each of said ring having from 3 to 10 atoms in which the point of
attachment may be carbon or nitrogen. Examples of “cycloheteroalkyl” include pyrrolidinyl, piperidinyl,

piperazinyl, imidazolidinyl, pyranyl, tetrahydrofuranyl, morpholinyl, dioxanyl, oxanyl, azetidinyl,
perhydroazepinyl, tetrahydrofiranyl, 1-thia-4-aza-cyclohexane (thiomorpholinyl),
hexahydrothienopyridinyl, thienopyridinyl, azacycloheptyl, and the like. The term also includes partially
unsaturated monocyclic rings that are not aromatic, such as 2- or 4-pyridones attached through the
nitrogen or N-substituted-(1H, 3H)-pyrimidine-2,4-diones (N-substituted uracils). The cycloheteroalkyl
ring may be substituted on the ring carbons and/or the ring nitrogens.

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

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

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

designated side chain is described first, followed by the adjacent functionality toward the point of
attachment. For example, a Cj.5 alkylcarbonylamino C1.6 alkyl substituent is equivalent to:
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(1) both hydrogen, nor 30 (2) forma carbonyl group
together with the carbon to which they are attached.
“"Alkyl", as well as other groups having the prefix
"al k", such as al koxy, al kanoyl, means carbon chains
whi ch may be |inear or branched or conbi nations

t hereof . Exanples of al kyl groups include nethyl,
ethyl, n-propyl, isopropyl, butyl, isobutyl, see- and
tert-butyl, pentyl, hexyl heptyl, octyl, nonyl, and
the like. 39 "Al kenyl" nean carbon chalns mhlch

contain at | east one.carhb gk | e bond, and
whi ch nay be |i near r#%ﬁi E@Pgﬁﬁe 5i nat i ons
t hereof. Exanpl es of al kenyl include vinyl, allyl,

| doghoogegnydmpopRditof el presBi iR fion, bx‘thif%ﬂNﬂlary élﬂIDﬁQH@d}V\kmll  recognize

s o Wl BB W i B0 S0 RO Ll R principte
of chegugabsiriciag dtsoncctivitpdrd skebilitly. and which 5 may be |inear

0 Fl"hp [e@xﬁ(’}aﬁ) tg{ e'cs%qﬁ Bgﬁ’%ehl%@ o 151&3&eer?1§1t1%l§)ée X &F su%stltutmn by a named

n |nc
substxwgpﬁ \K’hq:re B‘@ﬁwpstlt@lh@ngwre d;ﬁ:épspth@r dldiked, the substituted compound can
be 1nde}@1§érﬂ§ lslbstitut AP Rdfe FOAGE offhe Qis@lﬁ%ld Ig? clmel’s ﬁtggﬁgnt mozetw% singly or

a afed carbocyclic. rings, eac avin rom
plurallgl ﬁ&gérﬁf {y :Fdeg I%meaey@pt&gq: {,@Syp of ﬁgqehﬂ@stltuents can be the same or
dﬁﬁx@wclopropyl cyclobutyl cyclopentyl cycl ohexyl,

t 0oxt yl tetra ona ht hyl
decg‘ﬁy%{%oﬁ%% TR E apin g% frgacee denigs 4R 4. oocur as
racemajes Emdc{mhmmhmmhngle enangena s rdtaaﬂerebmgncomixyuresamb @rdividual
di @%BH§ [ . h I d
R, ARl Mo OSSR Yo DAL B oA s
of F mﬁw@%atlc ring containing at |east one heteroatom

S Sbﬁ@ bﬁt‘ﬂe c(ﬁlﬁm&ﬂa deSerMB@hepein Whrlthin 8RERic abie Gl %{'{HP&S §pemﬁed

of _heteroaryl include pyrro

ot SR RO 7 e L0
oXazoinys areaifiokdag @brytbquntihthadindsgd isébl.d ﬂr&tbx@ﬂﬁ)ﬁé’ﬂmm one atom of the

compfjuml &l)% FII at?rﬁi %f ﬁlr :cgrrzl;%)lu){d n§ L&l rﬁlém %‘&3 g?scx%sﬁlrhg? W:‘ly exist as
tauton@m@kcgﬁf@]eyq Pomtﬁéﬁﬁ@thmeaztwhy(ﬂrpgdne tSmhnncbamany Inay be a ketone and its

‘enol f@ﬁ%%ﬂ ﬁ@l&‘}'(l)—enc}? %ﬂﬁ)ﬁ‘feﬁ' %Q ﬁ{aw[lduaptgﬁl 61‘%}{3 aQ&rQI XJ rhixt rey tlhereof are

;ﬁ % gui noly I'soqui no
mmom@%ﬁ W?@?HVP dsodFemmlal ke. ~ The heteroaryl ring may be

s Gbﬁnbd)ﬂnﬂﬁ 60the Ror@fi®x I nedy b@@é}ﬁm@éﬂﬁ@t@ Rl {cRBombit ;Qlﬂ? of enantlomers by,
I ment . of sent pvention heteroarg
for ex ? aﬁtgﬂnal cir]ﬁsiteh B&y om a glﬁlai l(ehqp FI% for egmple MeOH or ethyl acetate or a

- mixture Qyeodo hBliegraprait Iclydn\‘.loxﬁeratlﬁxs ﬁblﬁlﬁed mﬁy ‘tliH stéyﬁhtbd:mﬁf indikiddg 8freoisomers

by cort Byl ey KR LR LI Th bR Lo Pl ST GRAGR asentoroma
chiral HPbmeglumg- 10 atonms i n mhlch the point of attachment
”m‘tellﬂ@tn%ﬁf W‘en@ﬁtio%e} 6L omlr né}E Formula I may | be othamed by

: | ohet’er oal kyl " i ncludé rrolidin erl
stereo%)ieéé %ﬁf}p llsqlgﬁ})/%%l& RYgs Wn?gy Wpraq{g,q)r r}a/agents op known conﬁguratlon

t Fﬁx{t}&gyﬁi’é Qothe @NYhk cryefallipkl e Wr corﬂﬂ)&ﬁﬁad'wﬂ the ﬁ}gs%Hthentmn may exist
zel.l In&”m

a n trah dr of ur an
e o K B P el i, st
the comeomﬂtwfrtm initawt anoazntiicohl mayl fprni dvihause mithi velitedyk common organic solvents,

Such S@mg/é}lggm,mpggsed @Hﬂnﬁ%%ﬁ%e%?uu H‘%nher m al so i ncl udes

part I al ﬁ unsat ur at nocyc rngs that are not
aF énerorrally pigtmblegto zdmmrstencwmuamgheaqrcsamhe@numa;wgmnomencally

_ pure fdrR@lations. Racemic mixtures can be separated into their individual enantiomers by any of a
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nitrogen or N-substituted-(1H

‘3H) - pyri m di ne-2, 4-di ones (N-substituted uracils). The
cycl oheteroal kyl ring may be substituted on the ring
carbons and/or the ring nitrogen. "Hal ogen" includes
fluorine, chlorine, bromne and iodine. 30 Wen any
variable (e.g., R, Rd, etc.) occurs nore than one

time in any constituent or in formula |, its
numb%%? conv%:ntig)ﬁala netlgo\%g ?T}%(s: C ; %geoc%gr c?xé%ag e£%[l]1d ¥ eriva?ifzat%otns{vith a chiral

auxiligrp fidlomad bnma@ﬂorstQntaLmﬂpby anctysallizagion, ahd Zactiang crystallization of
diasteREMBAESSiDl € only if such conbinations result in stable
conpounds. Under standard nonencl ature used throughout
t Hibs tegspliapsesenticallpecceriatl y94p” 56 to Geltsgrepated frogpharmaceuticaily

accept@ﬁ% n@R Rk Rbasds dLaciddahdludinfy & &lid @fecg%e{rﬁcr tabes aflcpinbl%\éﬁg 0P ganic acids.

acent functiopality. towar int of
sals e rpropis Pk i edingsp. WP‘F&WCC&?"B% PR g, ferrous,
lithiurf Imdgnesivoy, maspnsd datts) ﬁﬁﬁgalnﬁuseptuas«ﬁhﬁ pddiung zine Add @e likd. Particularly

.C- NH-.C1 6a|k I n ch005|n oun of .

prefer{%é agq{rjéégs{rlélﬁ pritira n’vljr? tion. agl%)ne PO HT Sogwgﬁpslaﬂﬁ :1&5 “héenve‘i from

phanna(thl%lfb’ lacqepigblg nigamic no:h@t{mtbh@s msci:udo aétssuﬁmmrymméary, and tertiary

ammek s@ostlalced affnes %cﬁldmgaﬁﬁﬁratll? s} ﬁl Fﬁl’a&t&l éi‘ilﬂésoéjéhé ym.ﬁ% Ehd basic ion
['1-known princip emcal struc

excha%&sﬁ?ﬁ@@t Jugh esargifie el qaffpine, shaline, Nay rﬂlbeﬁ%v@@hﬂ@@ﬁle@me

diethySfihd, 25&&@%@&:&1@01' N@imedR1amMdeinBha, é@l%f)ﬁl%iﬁleoéthylenedlanune N-ethyl-
named . substitytent. re. myltip

mortHgs N BT cfhBET SugFepP6Iiogr: B EbTRaS liOHaﬁplylmne lysine,
methylpiileshine iherghelmayyonsnding Ayiperidie] pitﬁiﬁﬁiﬁ]mﬂeﬂﬁd ProSaiis binﬁﬂd:h &h‘bobromme
tmeth)}@fm%’] ﬁqrgéthng‘nﬁf %%‘pr?arﬁg\ %’l {net‘?lglglonrf‘,1 ?heqﬁ(aeibjbﬁ I L armaceutlcally

sin iral” ndepe
accep@alb Sétlii"tﬁmf@d mc}uﬂéSl adl an@ahblﬂstiatswm ag¢tate, lmtotmnae) benzenesulfonate,

lauratS 'BQ?ZEME lﬁ%ﬂ‘:ﬁé b?(ﬁﬁ)ogﬁe %fea&aﬁﬁllﬁ[e mgﬁ(feia% ﬁﬂnraté Qnesylate borate,

oun s of Formul a contalin one_ or

methy}} %‘ﬂ%tbi‘?“&‘ & Sty initralg, aaleaw cAfiie, BEBURIAY, camleivemesste, carborate,

napsylaféﬂclﬂc&ﬁlemlﬁat&lclﬁvulﬁﬁe NSm&Eﬂrlglu@eﬁﬁﬂé cRRR] Smmonium sait, dihydrochloride,
i ndi vi dual. .dj ast er eoner.s

d
oeateqidB 3T R T RUBHEPER COREE) 1 RUPEAS VAl Bt
fumarats,@irmphaie/ﬁmhmhﬂé ghilteptztapolygaiasurondte, fshrconta sdlicylSegut@inate,

steara%h%ycf,%ﬁ ﬂ% gﬁf%fér ﬁ&gg?&%%gﬂeﬁgg%ﬁ?é %«ﬂ%%fmr@ s%cggaﬂg Ihydrobromlde,

unf ess spe are
taﬂnat?:élYﬂfﬁ%}ﬂQr&@ Btake, Eydioranaphieaiaxteedate, iiadidretosylatTdsatls mmtcs tricthiodide,

lactateaﬁﬁoﬁigfdafé%e aRd e Wﬁ%c&ﬁl@hsé&% 81a8Qst ARInGoMh s the solubility or
fromone atom of the onpound to another ?

hydrolygis PRECtEERtAS Ghern oyRRd 1B Fustamed &%??5% PRI dpgder
h &rviil rbe nmerseo@dsmat as useﬁ&hlﬂeﬁﬂfﬁfﬁeﬂ@ei 13 tel dobpbai oﬂFbﬂ‘mhfa I are meant to
Such an exanple nmay be a

0 .
also mlgfufi ¢ r? & pg nramcetuucang ﬁi}é{‘iep ?@F Fﬁlﬁh own as ket o-enol
t &ampemeds of tht presentiinvéntioaire trandtlotvey  tixsCRietebepis. M pattidukar, the

compullf & ruddfsft B BAFAERARDAhs 0 f0orSOARANALE 1 CHT R

An‘ ‘agonist” is a compound (hormone, neurotransmitter or synthetic compound) which binds to
a receptor and mimics the effects of the endogenous regulatory compound, such as contraction,
relaxation, secretion, change in enzyme activity, etc. An “antagonist” is a compound, devoid of intrinsic
regulatory activity, which produces effects by interfering with the binding of the endogenous agonist or
inhibiting the action of an agonist. An “inverse agonist” is a compound which acts on a receptor but

produces the opposite effect produced by the agonist of the particular receptor.

42 .



10

15

20

25

30

35

Compounds of the Fornmula | nay be separated into

di astereoi soneric pairs of enantioners by, for
exanpl e, fractional crystallization froma suitable
sol vent, for exanple McOH or ethyl acetate or a

m xture thereof The pair of enantioners thus obtained
may be separated into individual stereoisoners by
conventional means, for exanple by the use of an

I I | V] t
R iRk of Bl niAte et Mo ] Fe ST a2 e st as
centradlfy aamgoimgs imidie ofatinbre ofjpsyelicals, dremaery efichts, agnitive didotdeisnaibraine,
neuropéfhy, ﬁ&ﬁ'{) SOERGG X Iotrg{ &S&X&@ ﬂl@ﬁhl?l Hﬁl’lt%s%fé%a;}%%& uitl i a.rre syndrome and

artlng m S Oor reag en contrguratil
the mﬂ%?@?fé‘ﬁfrﬁé‘il@lae%ﬁ@l etfcemhabtm; esrshral Yasoular hesidentsfapd head trauma anxiety

dlsordéﬁr‘fﬁﬂ:'dﬁ e@iy, Pﬁ}ﬁmﬂfnesﬁﬁ&ﬁse' ﬁM@éHénpﬂsd?@eYs Qﬁﬁ sehiz emcfx IThe cormpounds

l{) g %E s‘g)ﬁ are intended to be inc
are a10rg %P ffe?tﬁ\%r?? PRaneIbadiserdsH; Pag%%iﬂasﬁo O Heobol, marijuana,
and nlcﬁtmeo hel Sorﬁp‘ou:hdi;eird Hstaerl fonihe ireit@Bnt PR YbdsRY 6 e‘i@ﬁg\/(ﬁ&&&:rs associated

nmo anl c ent ol vat
with e BT e B TR PR - SRS e g Yo
hwer'lr@hgeaﬁevebll ab yreqting bepratﬂneng aesignin nibst ma:nm&imp@pmcbs indludifigecanines and
felined r’ﬂh%%@ﬁ){)blﬂl\ﬂ?% 'aHQ ufful %}Qﬁg t}e%ﬂi%n't Stacobé{lpatpo%ragd {:hram'c inttestinal pseudo-

fornmul ati ons Racem ¢ m xtures can e "separate
obstrugtiga. rThie gerpquardedre alpawrefud frsiths thpptozent ofsfrrhgsis ofthe Hyariikire compounds

arealééfuséiﬁmﬁfhtah@ﬁﬁ;lsnt%?ﬁm These incl ude chiral
Hﬁ(_lorrat ogr der vatization with a chiral

£ Ly y‘:1 oty gty admingstsrng g f@ﬁwe%%@%mndswmod to mean
prowchztgfa’iﬁo&lﬂohﬂﬂtﬂﬂwmveaﬁdz drraqédrofélla dohpsinalof the dtvieibnab the individual in
needoql %‘%&%r eoneric salts. The term "pharmaceutically
Bble salts" refers to salts prepared from
P ﬂhp nﬁnlelutratuml df jheompamp baihetund flortnokilén brdsgs practigchdsesent
metholi@&ﬂ tHehRGs | l:ag'ﬂ&g(ﬂx@ bf acgﬁlgle{e%%egl RASRSANG JrRR gﬂg&&d BF structural

ganl C acl r rom I norgani c
formafaridy theenammptipmprtientafesdiof ch uhtaioniar p@@qu@ﬁs Thenged dor a prophylactic
adnnnfs&ﬁﬂidiib‘écordﬂllg td’thélﬂ‘ihthﬂﬁgﬁﬁﬁ:' | ARt FRARBEN i€ d&HirRd via the use of well known

o O 0SS SR £ A0 L S by

physicimgn estetimrial Ot chsigt uhthe eaael b&OﬁﬁpHﬂiﬂs@ﬁ lfdcEors $ah issthel efakiBetase to be
treatec[]) E&%v&?%ﬂ%&cﬁ%ga Ca?i!i lo exa&s(,:e%?es or cond&ggsgfg IH%H ye%ﬁignt suffers, the

ases | sa tS 0]

 chosen wonte; of pgminratirn s d@lfb@tdlttemts avhichelee paticitody egucomitantly require,

and otR@tehi @l thgﬂg,gircfahQ%d g§t ituted am nes, cyclic am nes,
and basi c ion exchange resins, such as arginine,

b g}lﬁzgllnqg%?fftgrf wgseanﬁ)appwgls in these diseases or disorders may be demonstrated in
animaMNJidasecthRBA Nt Qﬁ%}ﬂe&ﬁ%ﬁdrﬁ:mwﬂlc hte‘i'dtﬁ% thl@ﬁll&ﬁm% are examples of such

t hanol t
i T OB Lo 1 AL T BESER g e Sincs
1998, 68,41 By I Di Perdwdiioregf sg'hm(ﬁamlmake ignienssari(Behavidbinat Pidim €998, 9, 179-
181); xgcfug@?mmcmge%ﬁ@&ﬁm &mkg%mg%ésg&ogh IBL ¥l g3y CRTL 188y @

erazi ne | yam me resin
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met hods of therapy is carried out by adm nistering an

ef fective anount of the conpound of structural

formula Ito the mamual i an patient in need of such

treatment or prophylaxis. The need for a prophylactic

adm ni stration according to the nethods of the present
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risk factors. The effective anount of an |nd|V|dua

c oun determined, in the final analysis,

pﬁ@g P%ﬁ%C@B?Cﬂ@%‘{I@DP‘HB?% %{J (PG RICE R Rty "W’é‘secaa%"éﬂp%‘ﬂﬂ of Formula I s
an active preynsidenoor af phatecsutguibhacasptdbitesal Xaedof, dh&ﬁhafs flsd Conkn a

e di sease

pharm%ge%ﬁga?lg ’accte }glé%% {sﬂl %lﬁs {mnaﬁ vﬁler cIapey f’i (b %1greg1ﬁfﬁs %hrannaceutlcally
acceptablg” it @H@@@ﬁM oAy, difuenichriendipitntansore compaiblalwiily §1e athljr ingredients of
the fofnn@RIHBAY fot WAL RoUsRE tHRLJ G | tlfé?(% QESHFE)MS Ynclude compositions

[ equire, and other factors in t cl an
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hand, it nmay be necessary to ' _



10

15

20

25

30

35

use dosages outside these limts in sone cases. For
use where a conposition for intravenous adm nistration
is enpl oyed, a suitable dosage range is from about
0.001 ng to about 100 ng in one enbodi nent from 0. 01
ng to about 50 ng, and in another enbodinment fromO.1
mg to 10 ng of a conpound of Formula | per kg of body
wei ght per day In the case where an oral conposition
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p A ditise t¢ ﬁletchlémp@ Aepagd formagebous abaynithe einmyuhids@ffF @meda I may also be
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| the 1ncﬂﬂ§ﬁal eéth 0‘39(]1 Sel c[eglf&ead‘rﬁ]ma%%%ng tﬁ/ee se fbevgdnlmgglgg Ekgs ggquently, e.g.,

e nature an sever|l e con 1 ons

treated and on the
. _ - 46 -



nature of the active ingredient. They maybe
conveniently presented in unit dosage form and
prepared by 10 any of the nethods well-known in the
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e‘%’ﬂi‘)&ﬂ’[‘“ﬁ@%&l‘j’é oral dosage unit formin which case

s oI | Aecphiaiete 6 @utd 65t BRI b BOSIdE Be ARIFA USYorRA R Q¥&hed
ired, tablets may be coated by standard aqueous

abBYe fﬂ’b‘ﬁ‘%&%‘%@“‘?@ ﬁWF‘araaé%ent ysRtuh ey F1F|“E9?1m¥38t qf ﬁéh%ﬁmﬁﬂmted y

theOSREEnSiO E@eﬁ&m@%ﬁm&bﬁﬁﬁ@nt it hRd 6PaRRHBHASRf Formula |
may al so be
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5 adm nistered by controll ed rel ease neans and/ or.
delivery devices such as those described in U S

Patent Nos. 3,845, 770; 3,916, 899; 3,536, 809;

3, 59Bheltdent3nRaAGon2dld pREd et o QRBhob ¥k th @éﬁfrﬁ@ﬁ@&lﬁé\i@ﬁﬁm ofa

conpositions of the present inventjion suitable

CR seperigymadpietor mefligigd Hﬁ?ﬁsﬁéﬁ ik raethod compHEss a‘ihél@rs@{tt@n toa

patiét Sndel 65138 t6ARSH of & rsk BEAIEIopEg b 'C@T JedeFtbLASRI AR nediated
sust |ned rel ease fornulations), "pills, cachets,

digg amenb f{4 €B! or tabl ets each containing a
predetern1ned anount of the active 10 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 enulsion or a water-in-oil liquid
emul sion, including elixirs, tinctures, solutions,
suspensi ons, syrups and enul sions. Such conpositions
maybe prepared by any of the nethods of pharmacy but
all nmethods include the step of bringing into
association the active ingredient wwth the carrier
whi ch constitutes one or nore necessary ingredients.

~In general, the conpositions are prepared by 15
uniformy and intimtely adm xi ng the active
ingredient with liquid carriers or finely divided
solid carriers or both, and then, if necessary,
shaping the product into the desired presentation. For
exanple, a tablet may be prepared by conpression or
nmol di ng, optionally with one or nore accessory
i ngredi ents. Conpressed tablets nay be prepared by
conpressing in a suitable machine, the active
ingredient in a free-flowing formsuch as powder or
granul es, optionally mxed with a binder, |ubricant,
inert diluent, 20 surface active or dispersing agent. -
Mol ded tabl ets nay be nade by nolding in a suitable
machi ne, a mxture of the powdered conpound noi stened
with an inert liquid diluent. Desirably, each tabl et
cachet or capsule contains fromabout 0.01 to 1,000
ng, particularly 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 3, 5,
6, 10, 15, 25, 30, 40, 50, 75, 100, 125, 150, 175,
180, 200, 225, 250, 500, 750 and 1,000 mlligrans of
the active ingredient for the synptonmatic adjustnment
of the dosage to the patient to be treated. 25
Addi ti onal suitable nmeans of adm nistration of the
conpounds of the present invention include injection,
i ntravenous bol us or infusion, intraperitoneal,
subcut aneous, intranuscular and topical, with or
W t hout occlusion. Exenplifying the invention is a
phar maceuti cal conposition conprising any of the
compounds descri bed above and a pharmaceutically
acceptable carrier. Also exenplifying the invention is

. a 30 pharmaceutical conposition made by conbi ni ng any
of the conpounds descri bed above and a
pharmaceutical Iy acceptable carrier. An illustration
of the invention is a process for making a
phar maceuti cal conposition conprising conbining any of
t he conpounds descri bed above and a pharnaceutically
acceptable carrier. The dose nay be adnministered in a
single daily dose or the total daily dosage may be 35
adm ni stered in divided doses of two, three or four
times daily. Furthernore, based on the properties of
t he individual conpound sel ected for adm nistration,
the dose may be administered | ess frequently, e.g.,
-46
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weekly, twi ce weekly, nonthly, etc. The unit dosage
will, of course, be correspondingly larger for the
| ess frequent adm ni stration. When administered via

rebdplor %ﬁﬂﬁlatlor £l @ourt bABSAR MR adiiQtingRdichY, sﬁ&%ﬁltog‘éfher they
glth(%irnal ppositories, or through a conti nual

SUWTEHR sol uti on, the dosage adninistration will,
of  Ineuftusiey adpect 0O presant Sveraioh etherE ib@fﬂoﬁd&i&rpmaﬁﬂa&ﬁﬁlcal

ook A Qi (BT AEb e o i ey S Bt
togqﬂper il at l@@npmmgmagtfutlﬁaﬂymgb@table chmjeeateabipentSus pensi on

M[O]%Juﬁ fﬁl&&@% {roﬁa{ﬁuﬂﬂg ta%;%tt%heﬁ;?%pxg ILAPQP@JSI} etﬁ:%é %%L‘o%lded %1'93 use

ofg Cg?p loesspior groflylptar angdiopgproaere 4q.tsfe ingpreéantsgfor the mamidee aa
médﬁicaﬁlenﬁﬁﬁtllh’ lreth &R Bpﬂ)re&ngorf) 6 1R0Ek Pebdprt basihRF ﬁl@d:lﬂt%d disease.

a i um.chl ori gnesi um St earate 2.
P Pfoﬂrfte?'ﬁ TSRS BTG B DN piggged a produc
coGppising e CHe /r@:ﬁ;ﬁtéﬂih@iu%r&ﬁ@ bneRemor€ avhive In@fed@ﬁlﬁ'ﬁ@alﬁﬁnhi)ﬁed

: | . d of F
ekt o bigft Bt BIP St e Ll Bty 8 5 Bine 8 kS Guion g o1
re@piog meteator @edﬁttﬁctdwemeofﬂudm mmmmeqpawﬁomm@me pr@eanple, in

thpfoggloggg,qh%&ororret hane, NF 12.15 g Conpounds of
Fornul a | used in conbination with other drugs

t hatlt é‘(ﬁlbbﬁ‘lﬁ@é'amﬁﬁﬁid thafor the Eraptmepitor preawiing Pbwtisaidiprdasi on
m«ﬂﬁd]ﬂglaieb@f BilinGR nQ{r(f)sﬁféﬁd éi:iniﬁﬁ?s%%%a@{g cﬁmf | dh g&ﬁph&)ﬁc? ﬁf the
ormula | are usefu uch ot her
PT%FPH@%"G %L%&ﬁ?qﬁwg?%w&‘m Bifh gibermescitagenty  an
anoulite p@@mmegilméd ptdvidlee f orethod darttieramaneaysdvgntisn of

eaﬁ@é’tﬂ?d?&éé@ legl}’ch%e%d %01‘{1&5'3%9 Mafs’ifran F% yﬁét%nt ih né’“?i%@ 31%%1 h

conpoun Fornul a IS used con raneous
tregigrenbin aygspugt of gepmpovgd gfjdhe peeser iveative @tnil @aamqvghcpf@s angrotic

ag6@/Wudh iy eﬁ&é@&e&’?ﬂ@%ﬁ&ﬁ'&@&hbﬁ addition to the
is preferred. Accordi ngléjé t he

pharﬁﬂglgaﬁl?%%ﬁw E%ﬁ‘ﬁﬁ<5’§}1%“’|16ﬁ%‘n‘8¥mt’t°ﬁé?“ Sreempeind oh the prssem
invenGénileludd) baterd foalimabdto, aninbek, AnPRehdial iphetaiief

addi ti t , d af
e M ERl e sosPRik APl i Rk IR T
cyplayedyue, d@dﬁﬁlurﬁ@dnmmﬂuroamplmmdm dietHfylgirapion, Hiphdmedthmed dirbe V-
et HmALEmPRL fehthulth S8 fdh Burafitel f%ﬁﬁé&@}?tférflbal nleth ﬁudorex fluminorex,

cogni tion enhanC| ng agents anti -
furippyimethsamphet P@msdéwgetmam 1FYWP%H¢WH?TG¢G,' ma tl@efenorex

medudepliibhe; Sethdinbhctdahk nBSMUdSpALRRE ﬁgen@f&l HRdimeRdAdeS |

anorectic aents ser,ot oni reuptake in ItOI‘S
PhEPRR AL PSRRI, BheyRiptoleging, BIIorsL M irroae
phagrentusicallyi apca@tabla\mitsl thgeof. '
A particularly suitable class of anorectic agent are the hélogenated amphetamine

_ derivatives, including chlorphentermine, cloforex, clortermine, dexfenfluramine,
fenfluramine, picilorex and sibutramine; and pharmaceutically acceptable salts thereof
Particularly preferred halogenated amphetamine derivatives of use in combination
with a compound of the present invention include: fenfluramine and dexfenfluramine, and
pharmaceutically acceptable salts thereof.
According to a fourth aspect, there is provided the use of a compound as described
above for the manuf_acture of a medicament for the prevention of obesity in a person at risk

therefor.
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agents, and anti hypertensi ve agents which may be

adm ni stered separately or in the sane pharnmaceutica

conmpositions. According to a third aspect, there is

Pr ovitdeskstR S onQfso @r&mgpgiﬁ@ﬁilo@%r q%%{éﬁf#xgﬁt%r ARG LPT

t he manufacture of a nedi cament use Re
obeyiyavHghmethpd compirisesadminigution g patjent intecsndireaiait 4
ankoRAE T @bmpdhnd ohﬂﬂ@’ﬁ%séﬂ?ﬁﬁr&ﬁ%n Lk BEeH fof §15(b(fllikr h% g,ﬁ%&%ﬁ%ﬂ‘ b

47 The present invention al so EFOVI
trepiing Qhe%g(taﬁé pesigyreftes copditiens, wieh ghat tQBlher 61@19 piveetfective relief.
nodul at or nedi at ed di sease, which nethod conpri ses
adm nistration to a patient in need of such treatnent
-or at risk of developing a CB 1 receptor nodul at or
nmedi ated di sease of an anmpbunt of a CBl 47a receptor
nodul at or and an anount of one or nore active
i ngredi ents, such that together they give effective
relief. In a further aspect of the present invention,
there is provided a pharmaceutical conposition
conprising a CBl receptor nodul ator and one or nore
active ingredients, together with at |east one
pharmaceutically acceptable carrier or excipient.
Thus, according to a further aspect of the present
inventiaon there is provided the use of a CB 1
receptor nodul ator and one or nore active ingredients
for the manufacture of a nedicanment for the treatnent
or prevention of a CB 1 receptor nodul ator nedi at ed
di sease. In a further or alternative aspect of the
present invention, there is therefore provided a
product conprising a CBl receptor nodul ator and one
or nore active ingredients as a conbined preparation
~for sinmultaneous, separate or sequential use in the
treatment or prevention of CBlI receptor nodul ator
nedi at ed di sease. Such a conbi ned preparati on nmay be,
for exanple, in the formof a twn pack. It will be
appreci ated that for the treatnent or prevention of
eating disorders, including obesity, bulima nervosa
and conpul sive eating disorders, a conmpound of the
present invention may be used in conjunction with
ot her anorectic agents. The present invention also
“provides a nethod for the treatnment or prevention of
eating disorders, which nethod conprises '
adm nistration to a patient in need of such treatnent
an anount of a conpound of the present invention and
~an anount of an anorectic agent, such that together
they give effective relief. Suitable anorectic agents
of use in conbination with a conpound of the present
invention include, but are not limted to, am norex,
anphechl oral, anphetam ne,
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benzphet am ne, chl or phenterm ne, cl obenzorex,
cl of orex, clom norex, clortermne, cyclexedrine,
dexf enfl uram ne, dextroanphetam ne, diethyl propion,
di phenet hoxi di ne, N et hyl anphet am ne, fenbutrazate,
fenfluram ne, fenisorex, fenproporex, fludorex,
flum norex, furfuryl nethyl anphetam ne, |evanfetam ne,
Ievophacetoperane, mazi ndol , mef enor ex,
udoe hedri.ne,

. . et het
pen eggfrlté )ger?ts He‘%&ilﬁ% Zr%lk) ﬂlgwe}ﬂ]ﬁ g‘h?fglgﬁi gétgﬁ%res t invention, include, but are

nmﬂnphénOern1ne phenylpropanolan1ne pi cil orex and

S'(Q%ﬁ-ﬁﬁ‘b&ﬁ: @l’ﬁgsuc hahn 5 s!s G%CEEH l X esa it Ttazone;
f) ?{ a%) e C]II or ano § (f‘g

dargl lf&agﬁte glahfézqnﬁelgaglafa;g@r( S%ﬂmi@limvnizfosxgémmm traghitazone; BR1LA9653;
CLX-092a! SJ—EﬂfTFD &ﬁ'(ﬂﬁ/ﬂﬁ@’ﬂl@' mudrﬁgf’na%&e E?%@?ﬁz ﬂdq’ﬁet lﬁ{ﬁ:%@@ompounds disclosed
LA N AN A 03035602,

03/048 130y GSOF55B6H, tndorhid Rid; p)mgga&ﬁaésedcmib@gﬁmt@af@ﬂmh@ﬁ ﬂennm and

e YKol Bk SRRl ! e SRRSO e

discloghdyih &fﬂ 03403291 ¢ YO ABH3 2988 AWITE(3¢041] T29a MG/ 0 HETSERI; dd) @ulfonylureas such as
acetolRrhife; tcﬂl% 13; d%cgl 19&3@3%%)an i rg%i];gziﬁec‘ %ﬁ%%i"dea 6ﬁm%11?dser gliclazide;

prOV|ded use’ o oun SCFi

glipenfife ehamidmscsliselamise; talanaiile an«émbufamadec prel the bkee ()i noegliifides such as

repagltfd@s hddatdBliddd) @ﬁ@ﬂi@ hﬁé (5)' a'ﬁiﬁa u@@‘:’;’id3 f1Qlirol8SinhBR o rs&%%E‘ Ecarbose
I.nvent.iqn al so_provid tho for the treatnent

adipogifes ERDRE SRUENRR ST eyl Vgl PrenidiBir i Bhisiiogaen: CKD-711; MDL-
25,63 AdMLi73 DMifand)mGIDltBa]ﬁlBﬂhb ard; (1) ralpn@eﬂyleée lﬂusltbri sRAhIAMamistat,

trestatﬁi ancﬁmg% OaFld the lfxﬁ, 1g%u21ﬁfsecr%a2q%8&e? ?luec gl o gqi? 96 and the

unt ano
like; (wtsomq)m@ﬂlp@inéibadr scaunld g dlomnskir, mmmdxat artdagtelnltee(’l 0) A2 antagonists,

such ab BEYapBioYE 1s%£1§cﬁfet Hé{’?ghﬂgltej 1§:§znx §a@o i e{pﬂ ?lhgarmngnﬁ o like; (11) insulin

use in _combination W th I‘EE
or insylin raigtetiesnsuch Athipidel- -t neyegapichsuli deferiiinsin Iisgyo, insulin glargine,

insulirfsthd mﬁpeaﬁeﬁ (1&1taﬁﬁ1nﬂt$aléﬁk9 NL@APré iln)sulﬁpé\&‘ 18(931'7) Ghslisiphh); and GLP-1
(7-36)5}&49;9 éntdQEeQHc%sglﬁfn -tPJ%koq ke ?Z ol egglgf 3 g ! ga.P& féé%‘?%%r (GW-2570/GI-

tazone; sag azon
262579 sudyhe tikg Or3e PPARaglduﬁlazgﬁrﬁ &3 suBRhARB D342, CLCLI%0D8RL1536, GW1929,

GW- 2533BE§9L @7%9(2;9{7 gﬁ‘( 1OSP 4R, rgl@%g#%éil%z%%% gaﬁrhﬁﬂ-son

i ke an osed I
and thgsp/dzsemgl in§vp SY16758, ‘@@/%@473 VO3 S00B35W DTV IRIFA, FPO 00/23415, WO

00/2303] RIPEHB445, &%@6@@@@ Wéﬂ&%%ﬂyo%@%mewéj K99624799, WO 03/004458,

ormn

wo o B o bl S s O b Sheah. O B3, WO 031043985, WO
03/0539116:4pH atas&eﬂlasuﬂlﬂ’ﬁaxsﬂtﬁingldﬂ@sm 5OVPACSHEDRS Alﬂts‘s(ls) GLK

d tho 03/ 0
modul%té%sg%gg gsgtrﬂosﬁhmﬁéy)s@d&% ?@gilaé,/(éﬁo g:glgm r(ngfgl}ators such as those disclosed

in WOSQWG%Q@H (8 &SKsbeta/GHK 1 hhibiietsaindyea A 22 -bromophenyl)-4-(4-fluorophenyl-

 1H-im&{ak rspsf@gﬁéﬂl?iﬁqgetﬂ&s@@!gﬂfo%ﬁ?s %clloggcp V@B‘O?}BW%' @iozd_%%%ﬁsesa WO

ur enti
03/03’§|7¥,q\ﬁpd>é%7 Y WELI ST, Efdrzasgsesanﬁremam wod thedikeri( b glycogen

phospERfladeNBIGLPKRNhibiRrs, TR ds koAt B80!  WBD3/037864; (20) ATP consumption
promotors such as those disclosed in WO 03/007990; (21) TRB3 inhibitors, (22) vanilloid receptor
ligands such as those disclosed in WO 03/049702, (23) hypoglycemic agents such as those disclosed in
WO 03/015781, WO 03/040114, (24) glycogen synthase kinase 3 inhibitors such as those disclosed in
WO 03/035663, (25) and agents such as those disclosed in WO 99/51225 and US 20030134890; and WO
01/24786, WO 03/059870; (26) Insulin-responsive DNA binding protein-1 (JRDBP-1) as disclosed in
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repaglinide, and nateglinide, and the Iike; (6) alpha
gl ucosi de hydrol ase inhibitors such as acarbose;

adi posi ne; cam glibose; enmiglitate; mglitol;
vogl i bose; pradi mcin-Q salbostatin; CKD-71 1; MDL-
25, 637; MDL-73,945; and MOR 14, and the like; (7)

al pha- anyl ase inhibitors such as tendam stat, 15
trestatin, and Al -3688, and the like; (8) insulin

wo oSEFER GRIRISS SRy As AL ROTALL 021 B0 IR0 B0 oncsss,

WO 03/63 540, ithe, likanhdet onoxi r, and the like; (10) A2
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LY5184040:34 Q880 bric AMA (sivi B34 8doh AMRHDBAES IPpRA® M Tricor®, and those

P R T

OBIOS%QWQt(ES/OS@lﬁ)mGﬂK} likep(d0) EXBreseptattdiutusor ok &s GW 4064, SR 103912,

B

dlsclo@géq WP CRIB0325 35 WOLG/045382: FVQu83/053352, WO 03/059874 and the like; (12)
11poprétmﬁ1%yﬁtl?€sﬁr1ﬂﬁﬁm?§ﬁﬁéh hs fadift (H)E‘&ﬁl@ﬁ%ﬁﬁéﬂsm system anhlbltors (14) PPAR &

1Hi.nri dazol ine and those conpo :
il g 56 asﬁ%@@%*?%mw 0505825 629 boro S Borption inbiitors, such as

BARI 03930 ST &%/ PHWAERAK3A0 KXPB0 .7DNMDE) 2h D B8 TikS (1 FRPARS 288 sts fabh as GW

151133880288 19, LS A3 S4E95 \RASERTEY Wygirno wo

02/14233/ WOABE51 54, 209 0AMP1 oMEUORINTE0h7, WO ORION 6293, W0I3/8493; (17)
tnglyc%ﬁ%ﬂé&%ﬁﬁ&s (@8)\%01%%11939 er )8: ' 621'}%1 Tcﬁ%?fh’f‘l'}g 'ilﬁ)'it;itgﬁssuch as

mphtaalid%c]#’é%@a 4 W%ﬁw@?@zm( (23) tramyqripgi Py werkleors @At squalene
epoxidabtCilhiBiork;9BR0H |d§1§%;kt9 ﬁﬁ&i)rd)tﬁn (m_ﬂ%{:éﬁoﬁ Yrﬁﬂwerél\@ﬁ platetlet aggregation

ok e N A ——
as thogialosedsn®iO ABOTHDSEOVACL IS WD HI1 2562, S8 592 250awWeh 99516232, WO

o YR, oo R AR IS s wo
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/ e&@§ fW@'o@ﬁa a 0 -
03/01 3%\?@%%@22%%9?{0@%991 P8R 3%6%%31 %;”ddzpé ﬂl«:‘%ﬁ) niacin
boun |°BW€W%@S digeated i WPOHBIBIY; (B bebstitted ag@qi@@gthﬂr@ 2sein WO
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erivatjves of a
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atorvastatin, itavastatin, fluvastatin, |ovastatin,

~ pravastatin, rivastatin, rosuvastatin, sinvastatin,

and ZD 4522, and the I|ke and conpounds di scl osed in

WO 03/ 033481; (3) HMG CoA syffhase inhibitors; (4)

chol esterol absorption inhibitors _
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such as stanol esters, beta-sitosterol, sterol

gl ycosi des such as tiqueside; and azetidi nones such as

ezetim be, and the like; (5) acyl coenzyne A

-chol esterol acyl transferase (ACAT) inhibitors such

as 10 avasi m be, efluci m be, KY505, SMP 797, and the

like; (6) CETP inhibitors such as JTT 705,

torcetrapib, CP 532,632, BAY63-2149, SC 591, SC 795,

anq the |ike; (7) squal ene {nthetase i nhi bitors; (8)
BR-B¥AFFIENsEGaRenESURh UL Pretion spch e thiazides, inchyling

chlortiRRAG, gattisid, Glbropienheiak quufaiﬂain@uuabﬁa Zadabihiaé, @nd

I R T W
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(ACE)%%’)J%%J %gﬂzh %‘%%?ée@hf p‘?ﬁa‘f‘ﬁl c?%zg% %gl?ﬁ%i,i Cnla.fr%sr%gfosmovf\g imidapril;

losmogli}cwomprﬂmapmhs@nam;dmagnnmmanml PSR RApIABBHFESspirapril;
tenocaBfl trhﬁkﬁ)ldghk @nd f&éﬂopﬁpﬁﬂ%@ﬂ&n (3 tnéutﬁy &t&oﬁéﬁx@é{s nﬁl%l%l]s@uch as

0735, and. t [ , such as ose di scl osed
ormapef sk TR Cooap b S o T RO o Bk (©
endothéfth %ég&ﬁi&%@uc}i@t&zéeﬂ%ﬁ QEQSIU@aﬂBMQ@]-and\& P 03 343dilators such as

nt hesi.s .i

sl b RS Sl RIS A e B bt e
antagogut;hudsas@ﬁndesqmﬂantegmsmp, th&B6 8, losanten, pRB&GOBS tasasadart, fedmisartan,
Valsanlah kaﬁd Eﬁ(i’gi)l.?ﬁ rﬂ{)@@ﬁ' zﬂlﬁ '%ﬁgf‘??’ Lﬁlnalg%rlﬁ{e E))Z%P a&rglllje?% & Bl%ckers as

ep 0X| dase i nh
mPfad(I‘BIDEPtﬂPCé@é‘p@ @PO%UH&L@@# ghe likg: () O)mlmhaéllmckerggﬂdg@tt@r@wsm urapidil,
prazosir]) Bk, &imz(zgﬁﬁ doxdzBYiR maftb, oAb OV P FIA0ardd4INO10, and the like;

In rece I ni st's 25) PPAR nodul ators such
an algéaffﬁ%@tsap c&gfasﬁgwwwng@ O a7 e et
1, 18355,
mWOQ%/(%égiézé &/\f/)\o 30 01/25181, WO 01/ 79150, WO 02/ 79162,
W@ 02/ ma@@nmm@,/sgmsm 5H®(®2dt@8ﬂ)42&8$pow inhibitors, such as
paroxe@iﬁé Qﬂﬂggéée %ﬁ@éﬁ%%@&m}é’@ %iﬁig ]a.%é’ 1n11¥¥2g91€€/ %ﬂﬁﬁ&z disclosed in WO

6581, and the [Tk ni-aci n
03/006éﬁf é?rh Wﬂ%@l@é@}%%ﬁmwm Fs0SGB 356G W 32PH59, despiramine, talsupram,

and noiifeading; UI)GQBIiCdaﬁlnadﬁlbinﬂéltrbdéﬁﬁ:r)%ﬁlgbrﬁé‘tﬁﬂbel’se a¥¥dists, such as rimonabant

(Sanot? ggglée(?%bl &Roéigéﬂa(ﬁm%sﬁo %}% %E BEYJ\%hI i %%@Sa%ﬁ%\f 319 (Solvay), and

those ORNBAEBALS Patnt 004.04073,387, 5(023,83 F, 380,12 Xa, mp A, 81202,336, 5,532,237,

5,624, 34¢ g 22@&%@ 238, %139?5}433 ﬁ/d 615/%%‘?;2%&6{5 hv&%s;@gbz 7 VO 98133765,

WO9BLPL, YRS/ 1508, WOOHGHI6WORBH3GIS, Wg99dxza99ewce@/m§at WVO00/10968,

WO oﬁ§91t2bl WO F1@s8869, 'Wd)@%!ﬂ@z il &V&d&@fs '\ﬁ@fb?/64634 WO 01/70700, WO
chl ort hi azi de or ophenami t hi azi

0196 O 7504 %00%{9%9%%@54097%2.\3’\@03/@@517@.\?{9@%/%@647 wo
03/026548, W a3/ nEsawiciEs/ 0270 TR W@ 03/02A8 4 Gy of a3rms eI, d& oMb 107, WO

oA A R oL s, o

antagoni sts, such as
-51-
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5 spironol actone, epirenone, and the like; (2)

bet a- adrenergi ¢ bl ockers such as acebutol ol, atenol ol,
bet axol ol , bevantol ol, bisoprolol, bopindolol,
carteolol, carvedilol, celiprolol, esnolol, indenolol,
met aprol ol , nadol ol , nebi vol ol , penbutol ol, pindolol,
propanol ol , sotalol, tertatolol, tilisolol, and
tinolol, and the like; (3) calciumchannel blockers

ant:atgc%nys%1 %.%1 a?[rﬂgged& eors];Fd %Qrbll %gg%{' Fuzﬂ %edgmf}g (g (%ﬁ-ﬁe(hlstanune H3)

antagcgm@mvgqsp pgvaistsguch asthmramidem -QitpinridazoFeyyetopil Ne(4-pentenyl)carbamate),
clober%ﬂitoﬁﬁ?ﬂenprbﬁf b:BEn, é’PZﬁQ%EHA&Qc‘hF Gnd A?ﬂ'ﬁéj él% HIOSG disclosed in

[ercani I ne ar di i'1va
(Hg [3- ﬁulﬂsléﬂiéﬁzglr%l)pm?ﬁnpﬂ@#wmen @QCWKRF@OWQHEK et al,

Phamﬁﬁla |'B5€B4915|3 QZOO@deliJ@fdﬁi%ﬂﬂhﬂamu@lﬁ’sténlﬁﬁe): i—I:E» n‘f@cle tlg)r:%lﬁaégoxgatg F]Lazewska D.et

rting enzyme (A
al. Ph&‘é“%& g@%% (gg%id’tﬂwﬁmn%ﬁiq%%‘ﬁﬁ pipd relgier gppppquads (Sasse, A. et al.,
Arch. meﬂlﬂhﬂfﬁ)m“ AHpPL (Jom)),muﬁﬁiﬂ[tbd N- phér@rﬁﬂaﬂﬁﬂﬁtbi (Reidemeister, S. et al.,

ra
Phamﬂ?@’%? 3 QP&H%en‘?{a"%aB?d:é van 'Efa(]ﬁflsﬁ?l {n@p M?ﬂ’ {hem.. 43:3335-43
(2000}) @n@hlatsmﬂe Hrecentbo negulators savtchsziafse disgodet in WOHD024928 and WO

03/024928 86 &M%Hﬁéeﬁ&atﬁ? ?19[%%% h 9&%@8}0@%11911{)% t%g%%‘st?s sxf‘% at 1226296

ona a cadoxa

(rake R 1941 bymptimsr0 dosetiarksod VAAB)/2 HEOT WRHAL/AD83S, WO 01/87834, WO
02/05 E30d OWVIDa0 2/05.2.89) tha@ 010 34999 S&V@fhzﬁﬁ@zﬁizww/@ﬂﬁ %@%&%@809 WO

o038 Yo S bl Sy abhat i ST B R B wo

03/03 5024 OWOI Q3/03A476, WD 03/@8348(( %ndawnede@aﬁ:hmﬂplhc&tﬁﬁmh QP 13226269, and JP
14370@@%3\%&{%{% 1%1%?1 el aa%ggfl glémtg?? %]ﬁ) gpggtgaggg?rgﬁs (8) NPY'1 (neuropeptide

bes sart an, osartan,
Y Yl)taetaﬁﬁ)rs%w ﬁmh as BYRP3236.¢0 dri 581N BIBEXBA(B LBY- 350G 30 K7 1986,cind GI-264879A;

and thENRHReq AU 1t MR, ooﬁ Re,3hP w0g108neLE ﬁ/cpblgﬂég‘ﬁ Sw8%9/51600, WO

ar ot 1 nol

ouas BloR i F RS oy bleomh 4 Npéfsa@@gpmnde Y Y5) antagonsts,
such al 1 SS0H|, GW-5601 83 IHW,59BSHIAZ OGSV B 7081 X NEROSIgN; 8}@' @R@é@fzb@ FR226928,

e 2L RS b SRS B IO e A0 R i@ i con, s

120562 A 25 h2 (il B, TOFEb0d,vind iH1469/22;i andretok elé g oamnid dgulasdhie U7ZS. Patent Nos.

t i
o1 g ity A S RS o PO T g o
6,340,635 dpusensan Patent Wos. 6B U 0B 3, and kB-0284450Y; 2ad PLT Pobliiatiyn Nos. WO
97/19GRUEWCE97/50886 Va8 ofAds BHl d i)‘*ﬁﬁd%tz@ rwg)wﬁzbé‘ﬁs RS b§57063, WO 00107409,

oxeti ne uoxetlne

WO 0‘?%%%9&91%85?%0{1\7}”&%%4@@0 VE@I0PI68197n B0 AHEPH4P WPAH{09420, WO
01/14306 WCHIiSES 704, SO 0586730nWAD 1/68109066 D1 /00279, WD 01/02379 WO 01/23388,

wo oL LSEHRERILPE S hPESRRL 1 DB P Yl wo
02/225@@,1\7\[61,{@%4@52 Yo ﬁa/49_64’83ﬂ/é1)ﬂ)225®5)1 a0 02140947/8911’%( er (Bﬂ)09845 WO

03/01 48, 'W@t0§f 2?%“WQ§O§ b5 P@cﬂﬁgnﬂaﬁ%\w g @éggﬁe' 8-4312 (2000);

Sanof |
(10) I%Pﬁ%} %}Eh/asa‘fgmq faﬁé (BJEG-Op Hloffdias £k Bod) ami rbEmbmant

methidngf lﬁﬁﬁangﬁn (Am &f} (5% tfﬂ (ﬁﬁ%t&g’g sucﬁ aQ&%se]dggclosed in Patent Nos.
&

5,552 gz %éS% ot

3% W ORS BT s G 90 gy PrppyEsts: Wo
96/23 36 98BI2 25817, \M)@&QSBI_BCSWO A58 0,300 GRLO 9@@9?»32/04@15)1&)101d antagonists,

e L A

WO 0§J2Y569533) orind: @RABNBBAsuch® SBLATBFDA,; aMiBho® HiDHSRAn WAD01/96302, WO
01/63608/ WORDAR,
o S s O AP LR P8 PaB 48 (o3, wo
03/ 027076, WD 03/027 1 1 4, WD 03/037332, WO
03/ 040107, WO 03/086940, WO’H3/ 084943 and
US6, 509, 367 and EPO Application No. EP-658546; (4)
ghrelin -51 _ '
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ant agoni sts, such as those disclosed in WO 01/87335,
and WO 02/08250; (5) H3 (histam ne H3)

ant agoni st/i nverse agoni sts, such as thioperam de,
3-(1H i m dazol -4-yl ) propyl N-(4-pentenyl)carbamate),
cl obenpropit, iodophenpropit, inoproxifan, GI2394
(diatech), and A331440, and those disclosed in WO
02/ 15905; and

03/02%5 “%%ir%%ﬁégé 0%05’@49 ﬁ%?'@iégﬂggﬂﬁnﬁtégce%r sylyiype ) agonists; (15)

CCK-(AZ(@hIO‘)C)fstolpmpe%)lagomﬂs (smhtaalAﬂi-RQSM%Ghtﬁlﬁ@I m:%rse)capmvs A-71623
and Sﬁﬁ‘i@gp r&h@ Eh%sécl-rﬁ‘}c% ifﬂ}s pﬁ toe: ﬁg) CNJI:prmh neu.’r fotrophic factors), such as

enzo enone deri va
GLISY Gitta SniBRASY; SHISELT Gnnoh Swlmhbo)Phlaahwctl&% pmHRIP7).292, PD

1491633%1i459); B127) CRAP Lkoivatiesdsilch hif@mbBleny 5“2 SSM &3clo esl in WO

94/09i§d %g@#?@rg 3@8 %YQ §§‘/4%§ ((ggggig-réqmg;zggw%éporgpne segret(aéwe receptor)
agoni{Eheuah.as AN783 3bx48in, MKO06)7) SHIRB0BES; CRADNEGS 1HB-d08 4PN 1.-163,255, and

s JRIHALE0S, PUSE N IR0 1 REEE SRl 0 RASe a

2002/pB68 Htand Wmﬂ'lﬁ@%amdd@@rmmﬁw S(ﬂl@]‘ﬁl-@c’(seﬂﬂﬁﬂ@ﬁceptor 2¢) agonists, such

o o AR R S, ) 5, SR e

inU. %?%@@?&53 U W2ty BE L0/ 36A85 Y OWREBAZ, WRNDY 16249, 01B548, WO
02/440@/ SAB0951 M) WO20833634na WO @z?id&?ﬁ%@) M‘é%&@l’aﬁ&%ﬁl% receptor)

74, WO 03/ 15769, WO 03
AEOMISfy, @gf%?gif?%lan%ﬁ’@éﬁmwwg%ﬁa S}}%{waﬁé‘@ 1836 Giron): ME-10142, M-
101450ppl HS-43 i Ofclios), adPHhbI2RG2BE inaMO 9384462, BABTRN 2579 (WD 01/991752,

wo o AE0 4 WL RRRTPL NS i v, wo
02/05g}?§a§’6}ﬂ2§15§1 07 WO 0295BIBPREZPE,/0391 17, YB3 02/06285 BROIRIL 166, WO

02/11’;L1\S= 3«5)7 @7217%@@89@09 Woﬁsss%ﬁ“%?@@%zgea%@? 3&@\%3%68388 WO

i sclosed in

02/065?65/91%53?/ %%W@@%WMM/@R@@W%/OMWB5‘6@@3/002350 WO
03/01 8505 8HAIBO 0WO3 MbSmYamn@hﬂdnéﬁ&&a%%%@%m 62h aL\lE’%(éramne (Meridia

o R} I8 S SO G A e

4,806,335 a@DB4362R2 2662 8S. Pﬁ&nﬂﬁbﬁé@ﬁﬁﬂl{) mms&m aia&ZWUQ)]UZ'I’OGS and WO

R e e

Patentilfip u368 SH s MO a1/ 2H6Bsrad WQ OUI @34{1}6@@’@th@ gglucagon-like pcptlde 1)
agonids; %ﬁg T3Bhmal (i@%nﬁﬁﬁ) %) égg C(ﬁmﬁ)%gd ?79@13 Q4 g% B ace

95, 6,335, 345
(aostyfC Gafg%’@hse-%l}%b’é%{ﬁ R renassencaii FLPEGhazoniHgsuch as

ADSGCERTAKOAAGWRiippaAdT Rede), RUDS i ca31 o 4180, BAQ.-3 244 1966363 WRis-196085,

o SO OB IO e W TS

- Kyorn)0L96/78608&Dilly)\@nd SREG 1A, aitiDhOS/ R4S in B 10ishDRIR 06,7056 5, US

059/ U0 105861/ IR I L WA o wo

O1/7452 W@Q?13289b‘76@/06/2?@?3 WO B101627638/0 (T BB DIIQO3/0PE948, WO

03/024335 204 880 Y63 7592/ i
o¥6s7592/ (2 /ogﬁ%\g %ﬂ%%»/@%ao ﬁé%&&év%%%b ¥R: 30) DGAT2

/05, 1
(i ghyeqphisy ransﬁﬁa% obibions, (VY55 Heymiiie Rbibitem suth as Cenlenin
and C7; (32) PDEWﬂ)splﬁhﬁE‘thraé’a?o uﬂaﬂ%rﬂﬁﬂ;ﬂ ad @&%}ﬂm@;;{taﬂ llme zaprinast,

silden 1? Jﬁnrgfﬁn aS L ?og%an rgt hu 110 LN escribed in WO

03/03748tWe O@Mﬂ@@ﬁ) (331 thfoid Ieagmont mk@omvta,tsaum KB06N EardHiedS), and

tose & 35 200 0B g8 Bl W QNG SR suog: Oyyron

96/ 23515; WO 96/23516; WD 96/23517; WO 96/23518; WO
96/ 23519;: and WO 96/23520 (i%) opi oi d ant agoni sts,
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such as nal mef ene (Revex (r)), 3-nethoxynaltrexone,

nal oxone, and nal trexone; and those disclosed in 35 WD
00/ 21509; (13) orexin antagonists, such as

SB- 334867- A; and those disclosed in WO 01/96302, WO
01/ 68609, WO 02/44172, WD 02/51232, WO 02/51838, WO
02/ 089800, WD 02/090355, WD -52 03/023561, WO

03/ 032991, WD 03/037847; (14) BR83 (bonbesi n recept or

Ganco Rl Ry B0 b e b o e At 0D 20 LB Aro-5.55,5-
tetranﬁihz’l:&ﬁ&}thaéen?mﬂaﬁopeamk]beﬁﬁi[dﬁﬂd%ﬁl" TI\E&R)L airlh E3iQ0id h&a) 0d @lgbsé disclosed in

WO 9?)%052332(55)14%5?%&%@13 %ﬂﬂ f&%]%&}yll]! %@ﬂ 1sc (J{I.H %ﬁl n%r)Grasa M. et al., Obesity
Reseagyiy %8923 (Q08hk 66} el8xasottiepidianipgonnts aﬂiﬂ)d@iﬁ HED-1afi d-beta hydroxy steroid

dehyd%%@gzg.e %%3 1) 1@b§0r§ A4 HPF 4 3@@ QSVT (2'1379 3- g}:q aénr%tyl)-éi ethyl -5-(ethylthio)-

riva such as_axoki ne egenero
-1 tnazoIe 3-

- G et oD 354 S AmONE B DD Fams
adamB@ngdB83,8,7,8(9B) 1 1{HAI a{dgEMWED-1U-TRRG[E 8 G| lﬁﬁﬁﬂéh% and those compounds

s AR B 0S5t s

CoA desat@3s5e2B) Syhilzitecs; (5P alipepidyd pépvidasd TV (DRI inMait@tsudlitas isoleucine

eSS O 0P 550 19098 B s

PI31UKADh VIR Q75 P A7 44 eanddhe @opouais disclbssd im WEh02/083428, WO 02/062764
WO 0BVE9R3, w@?ﬁﬁ@?ﬁ?@wd @@@025@%%8/%%30 W]O@JO%Q%I WO 03/002553, WO

0]
ovoo SR Wl i ol e B3 580 Conedis W pacoaps, wo
03/03%1%/0%&% BP 5488 4 WD (4@aipéélﬁabxto\l¥3s&3/aéﬂe3%dr tatin

(orllstggj(en%#l%\’ ag v 5383 RA]%@@G'@W%‘ M 3r $ ﬁ1c ﬁly umbel iferyl

phosphaic,dh+386) WagG 121898, Bagdehl 7asvalldbiass @é’ié‘racﬁlﬁ;l'd)élm@ne A, ebelactone B, and

N e

5,512965, 03937 b £53631, 405,04, 488638, v wmm@n f4dy acid transporter

inhibifdkd; (42% Qﬁarb&@la@é-{raﬁﬁ ter nM@uQr%/ gg 7 goosé’ﬁ%n epéﬁ@)%gps 40 (44)
/059107 2/8 9108, 1 VO 02/ 06276,

Phospigiy BFI ) pretic wshesw&w@ sughrysg 474 Gratis) and 1954
(Aven¥if), ﬁiﬁ/t%&ﬁ@puﬁ@d&%%&awo OMB’/@Q/\Q@SBB&&S\[‘WO 01/62746, WO 01/62747,

ot R DFERE0 A% ISR AR VBl SRl IERD oo

lipid y#totisy mduietz@)sum omnlimeaqid epttakdol] wisilioi abxdnﬁ(aolsbmfhna:samd betulin,
and th% 'llhéjﬁﬂd%ﬁib&ﬁldé M@JIJ)S@H th W d3/dl/l%9fj 5 {rL.r&Erl;)no ?%td%glxotdﬁla%ors such as

her eof hose conpound dlé
those figdosea ) %%65764 (180 Blesrinclmpreri) Sizeriorpmodstiions, seh as those

discloRatie WO Pribdaseatimon/NB26, 2@@2{0@@@@9@5 20@3@392@1 ,ﬁég)?%;%ﬁe suppressants
serotonin, reu e |1 nnl pltor

sucn e R o B B o e RS e PR ST R 9 Baonr, wo

03/0350%t eWO N394 73 &6, th3RBke; E2H SN Dkd RIEOL Osuch BAhWG disclosed in WO

03/03 94]3@ ]ﬁﬁ%]im ((éé))ni&uﬁs Jmo(d? a%(als%"l{]as'm ke g%&‘lgt L4 03/020210, wo

03/043; {WﬁH&f bﬁnﬁ&%@?l-‘( @PﬂO@wSm&)WO(Ozm)SsmCWQMOS%M and the

like; (ﬁ?@@fﬂa{ntag&ﬁstﬁ:ﬂ{cpgg(ﬂﬁbﬁsﬁ\@ 03/6%bi tv@é%wo&?s%h 3 thPBLkA(s5) fat

C receptor ni sts,
s AR o ot DB iy e G k1) and
moduldtbBsAB&teofPilin $4Bd057037 A6HME 1ikSMS- 196085, BRL-3 5 1 35A,
A- 243, .GWN.427353, Tre adri ne,
o NP KRR SoRE ok 7 Ry iy S50 (LI pipent invention
includgn g-oSRNSG Pphenk]- Zﬂomﬂzmwﬂ)-smmﬂllstﬂﬁhﬂﬁlﬁdq 1HYS ﬁﬁér&iiﬂe]—llbﬁarboxarmde 3-

oGS s S T Y



30 01/74782, WO 02/32897, WO 03/014113, WD 03/016276,
WO 03/016307, WO 03/024948, WO 03/024953; and WO

03/ 037881; (29) DGATI (diacylglycerol acyltransferase
1) inhibitors; (30) DGAT2 (diacylglycero
acyltransferase 2)inhibitors; (31) FAS (fatty acid
synthase) inhibitors, such as Cerulenin and C75; (32)
PDE (p hosphodi esterase) inhibitors, such as

I fyl I
cafbowqo p]gﬁé d- ﬁ??rPﬁwgﬁgélP&ylWé‘% iln% é%glgﬁogﬁ?ﬁsot ?Iaﬂﬁc'llfaag@ﬁ) 4>-piperidine]-1"-
carboxaidi @irdra St -px@dl-(phbnyd S ﬁyﬁmﬁﬁlyﬂl)@[ifd[dybﬁﬁe)daﬂe VD (851)-isobenzofuran]-4-

e SR°E335 NN OIS i TR, s v

4- carbdxasraﬂqas‘e@ ~3-orIO(§ phe5 BA-byrazimd)spingl diasd®-eatofintn- 1(3H),1°-cyclohexane]-
carlﬁﬁ&lrﬂ(ﬁq}dng 'N-MS ﬂ‘LEl’O% 98%%&)%@%—0&& 31rd[5-a§a%sob%nzoﬁ1ran 1(3H),1°-

(uncoupl i ng protern 1
cyclohsyapeldrearbagateide. srapg-K)[5 42-flgorgptrng) 2 eyrmidiilc- St ospis) 8-
azalsot)&iz-ﬁi@fﬁiimﬁ) IZJCWOQQ{MBL&}EO;&M@RF&HQ/ Nl[gs. 3Q‘1fﬁloﬁﬁ)hglyl) \fﬁnudazolyl}

5% TNP and retL ?6i g and t hose di scl ose
s-oxogEppEbipberetra T LsBelinee L ruoRes Suyrgery Grtem1+
pyrazaliylspire{$-achisoberete furdal (3K, Hsogrclohdxamd]-4 abarboxgﬁﬁﬁj teahis-N-[ 1-(2-fluorophenyl)-

sy SR o AR o MRS ARy Sy g om0t

phmyb%hydz@@)@nlaﬂéaw@éempﬁmm (D), Gregslolsnade]-AScathoka@li® Srans-3-0xo-N-(2-
phenleMZ3 %Ha}gptt-r | %lr thﬁﬂi%ﬁe}{éc)ﬁnén SERY1 ~RelBLIMA P &b oxamide, and
thgce(‘tlcaﬁd asrapieyle yalis apdesterstherepfret hoxyphenyl ) - 4- et hyl - 4H
SgecdicBH-IV ﬂlhﬂ:lltﬁns 031:136 in combination with a compound of the present invention are
1 t%g%nantanyl ,5,6,7,8,9,10,11, 12, 3a-decahydro-1, 2,4-tr
st a8t o[ 4,3-a] [ 11 ]annulene and those conpounds
di scl osed in WO 01/90091, WO 01/ 90090, WD 01/90092 and
WO 02/072084 (38) SCD-1 (stearoyl - CoA desaturase-1)

F (39) dipeptidyl peptidase |V (DP-1V)
O Tsdth as isol euci ne ?szﬁde, val i ne
\/P- 72 LAF237

] , N L TSU 22
F ' 999 N P9310/ K364, VIP 017N S CE
274-444; and the conngg%dg i3scl gsed in WO 02/0 3
WO 02/ 062764, WDO03/000180, WO 03/000181, WD

03/ 000250, WO 03/002530, WO 03/002531, WO 03/ 002553,
03/ 002593, WD 03/004498, WO 03/004496, WO

=Ne 05/037327and EP 1 258 476; (49
> phyfdr ol i pstatin 15 (or at/XQHmpaD(g),
RHC80267,,,1 i pstati s [

hat e, 38t : 2189, =N
Bay-@\N- 3176, valil (racin, ebelactone A, L\H/N\j>
ebel act one B, and 267, gnd those disclosed i
WO 01/ 77094, and U.S. Patent Nos. 4,598, 089,
4,452,813, 5,512,565, 5,391,571, 5,602,151,
4,405, 644, 4,189,438, and 4, 242,4593; (41) fatty acid
pran porter inhibitors; (42) dicarboxylate

: or t erNHghiObi tors; (43) g
ors; and (44) 20

hosphat

E Y bi cyc A CA\EF;
1426 (Ayentls) an Mventis)., and the conpoun

di scl osed in WD 00 &Qo 01/ 32%38 W0 01/ 62746, Ny

01/ 62747, and WO 03/ 015769; I446) peptide YY and PYY CF
agoni sts such as those dlscloé%d in WD 03/026591; (47) 7 3;
I ipid netabolism nodul ators such as nmaslinic acid,
erythrodiol, ursolic acid uvaol, betulinic acid,

betulin, and the |i ke and conpounds di scl osed in WD
03/0 1 1 267; (48) transcrip?ion factor nodul ators

such as 25 those disclosed in WO 03/026576; (49) MSr
(rmel anocortin 5 receptor) nodul ators, such as those




di scl osed in WD 97/19952, WO 00/ 15826, WO 00/15790, US
20030092041; (50) appetite suppressants such as those
in WD 03/40107; (51) 5HT6 receptor nodul ators, such as
those in WO 03/030901, WO 03/035061, WD 03/039547,
and the like; (52) 5HTla nodul ators such as those
di scl osed in WO 03/031439, and the like; (53) nduR5
nodul at ors such as those disclosed in WO 03/029210, WD
30 03/ 047581, WO 03/048137, WO 03/051315, WO
03/7051833, WO 03/053922, WO 03/059904, and the |ike;
5HT ant agoni sts such as those in WO 03/037871, WO
NHend t he | ke; (55) fat resorption

as-tho i n ¥O~Q3/0 1~ and the
. (F ht erfleukirm= 6, (I andsﬁf—L|5 ators
thgreof, as in 03 05 D37 Sand

NPY5 ant agoni sts US& i n corbination witl a c \j?un@H CH
of the present inventiogg35 i fcl ude: Zo s

3- 0xo- N- ( 5- phenyl - 2- pyra2|nyl) spiro[isobenzoturan-1(3
H),4' -piperidine]-l"'-carboxam de, 3-
Foxo N-(7-trifluoromethyl pyrido[ 3, 2-b]
abenzqiyr en- 1(3H) , 4' - pi peri di ne

F ( ' yrimdinyl] 0 'Nﬂﬂ“ﬁazN
nzofuran 1(311) "-pi egy Gel,dH, car boxani de, \49
trans-3' - oxo- N- (5 pyr|md|n;ﬁ)splro[cyclolhez“ei\I )
ne-1,1' (3 Fb-lsobenzofuran] 4- carboxani de, ?
trans-3‘-oxo-N—[1-(3-quinonI)-4-inidazolyl]spiro[cycl
ohexane-1,1' (3 i sobenzof uran] - 4-carboxam de,

NHo p () azinyl)spiro[4 azai so- ben

4' - car boxam de, t ffans- [ : ﬁluor N nyl 2 pyrimdin
yl ] - 3- oxospi r o[ 5fazai sobenzof Ur an- g%;ﬁ“
cycl ohexane] - 4' - car boxami de, trans- N-[5- (2-f [ uor ophenyl

oyrldln 2-yl)spir

)-2-pyrim vEhs 3- 0X [ 5-

azai sobenzof &@El‘ cycl ohexane] - 4' - car boxam de

, trans-N—F i phe ) i m dazql yl ] -

3-oxospiro 7-azaiso-enzofurdﬁF;é ohExane]-4

' - car boxam de, t rans- 3- oxo- N-{(1- pReny

pyrazolyl)splro[4 azai sobenzofar an- '-cyel ohexa

nej - 4' - car boxe 1-(2- quorophenyI) 10

3-pyrazolyl]-3 B pi 6= aZai sobenzof ur an- 1(311) 1'-c
' ycIohexane]T;'- baxantde - 3-[gxo- N,

phenyl - 3-pyrazol yl ) Spi r o[ 6- azei sodenzyf u 311), 1" -

cycl ohexane] - 4' - car boxam de, t kans\B- gXo-

phenyl - ,3-triazol -4-yl)spiro[6- azaisobenzoﬁuran-l(B
11),1' - ;? §r boxam de, and

phar maceut i bl e salts and esters thereof.

Speci fic P o) NN copbi
cormpound 'of the present |n§EC&|on s

from F F IH OIHZ O F

F’
F | NAﬁN
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NH2 O NHZ O F
NON

NN 9H20 |
F CH2CH3 F H2
F;H O F5 ~N

/
O

OF 112
N-N, N N-CH3

H2-
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FANN-~N/ aOCH3 FH OF FN\ NF -56 :H200CF
I3F /1 1 NH2 ON-% H2O0\ NN F NN F ~N~ CF2CF3
CH2CH3. H2 O/ NH2 OF NNNN, N F N CH2CH3. CH3. F
NHZO N N\ " H2 OF NNN NCHCH3; FN- F/ FNH2
OVI " H OFNNN FNNNN-~ 5NCF3. -57 3/

CFs F

CH,CF,
NH, O
N N=N F
'Y
NN
CoF N W
F
F
NHz O
_N
L [\(/\’N/ )~ CF:CFs
- ;
F Br
Br NH, O
NH, O !

I\E/T}CFS; F N {N

and_ pharmaceutically acceptable salts thereof,
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NH2 O FDNH2O NN FFNNN/~N CF3. CHCF3; F
0O/ NH2 O9H2O'" NON F N~ NF ~, N CH2CF3. \ / . [ |
NHZ ONNF ;H O\ N\N FCF3 F/ N'H2ON
CIN-//"--CF2CF3 F FFBr NH2 O Br N\H2- O\ ' N C-C
NCFFNS5Fs CFR3 and_ pharmaceutically acceptabl e

salts thereof. -58 "COhesity" is a condition in which
t her e is an excess of body fat. The operati onal
b)elsfgyt gﬁnac%;g‘lpgrg%%}l%dl cre \?%%S%Qe%g@ftrbgag tBag ﬂi[heil\{q%\:qz@{ng?géhﬁtion of

obesmyqu%adon tkab&;ﬂMass hﬁe& $]BMIO" cdl@il@édas bOdyPw & oM Gt HeQIRt in meters squared
(kg/mI\QIE erc?o%éll yBk]ﬁf?r ofag%\od 01% HJ fr:}‘elgy DZ%T?’ISF B‘Qgg}' WFﬁé}gs g% iy Mass Index
(BMIb@'nﬁprtthmrm@ 30 kg/nedy bi odndition lwhateby ea&jecom at least one co-morbidity
has a BMI@J% {—Haﬁ gl" 'gléll\:leﬁg aﬁk%g{tb g:i"l?@i;aeﬁg o!.{b e%?’ H zén Stiky rw1s? healt.gy subject with a
Body %E"éf g]elf;x (ﬁl\ﬂ}] gegater than or equal to 30 kg/mZ2 or a subject with at Ieast one co-morbidity
with a BMI greater than or equal to 27 kg/m2. A “subject at risk for obesity” is an otherwise healthy
subject with a BMI of 25 kg/m?2 to less than 30 kg/m?2 or a subject with at least one co-morbidity with a
BMI of 25 kg/m2 to less than 27 kg/m2.

The increased risks associated with obesity occur at a lower Body Mass Index (BMI) in Asians.
In Asian countries, including Japan, “obesity” refers to a condition whereby a subject with at least one
obesity-induced or obesity-related co-morbidity that requires weight reduction or that would be improved
by weight reduction, has a BMI greater than or equal to 25 kg/m2. In Asian countries, including Japan,
an “obese subject” refers to a subject with at least one obesity-induced or obesity-related co-morbidity
that requires weight reduction or that would be improved by weight reduction, with a BMI greater than or
equal to 25 kg/m2. In Asian countries, a “subject at risk of obesity™ is a subject with a BMI of greater
than 23 kg/mZ to less than 25 kg/m2.

As used herein, the term “obesity” is meant to encompass all of the above definitions of obesity.

Obesity-induced or obesity-related co-morbidities include, but are not limited to, diabetes, non-
insulin dependent diabetes mellitus - type 2, impaired glucose tolerance, impaired fasting glucose, insulin
resistance syndrome, dyslipidemia, hypertension, hyperuricacidemia, gout, coronary artery disease,
myocardial infarction, angina pectoris, sleep apnea syndrome, Pickwickian syndrome, fatty liver; cerebral
infarction, cerebral thrombosis, transient ischemic attack, orthopedic disorders, arthritis deformans,
lumbodynia, emmeniopathy, and infertility. In particular, co-morbidities include: hypertension,
hyperlipidemia, dyslipidemia, glucose intolerance, cardiovascular disease, sleep apnea, diabetes mellitus,
and other obesity-related conditions.

“Treatment” (of obesity and obesity-related disorders) refers to the administration of the
compounds of the present invention to reduce or maintain the body weight of an obese subject. One
outcome of treatment may be reducing the body weight of an obese subject relative to that subject’s body
weight immediately before the administration of the compounds of the present invention. Another
outcome of treatment may be preventing body weight regain of body weight previously lost as a result of
diet, exercise, or pharmacotherapy. Another outcome of treatment may be decreasing the occurrence of
and/or the severity of obesity-related diseases. The treatment may suitably result in a reduction in food
or calorie intake by the subject, including a reduction in total food intake, or a reduction of intake of
specific components of the diet such as carbohydrates or fats; and/or the inhibition of nutrient absorption;

and/or the inhibition of the reduction of metabolic rate; and in weight reduction in patients in need

-59.-
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Body Mass Index (BM) greater than or equal to 30
kg/nm2 or a subject with at | east one co-norbidity
with a BM greater than or equal to 27 kg/n2. A
"subject at risk for obesity" is an otherw se healthy
subject with a BM of 25 kg/n2 to |ess than 30 kg/n
or a subject with at | east one co-norbidity with a
BM of 25 kg/n2 to I ess than 27 kg/n2. 10 The

ri sks ass jated wi.th obesity occur at a
there?fg \}\qé‘ra ? gagl&ynt Y gls? &5 1n(a§r9?t7ra 1(?11 gfgxileéarl?g 1cy raiiensupg PSR increase in metabolic
rate, thenthan ersip addiddntio knghibépans ieebRsidnof nctblicsrateOand/or in minimization

e W t h. | east one
of th éelgdloﬁlb 9&13%&! ¥10 pés 1%3_ frre lggt 1855 morbi di ty t hat

r e Wmnﬁﬂf@h@sﬂy emi}memmebtedtdimtdemimfmis tb ¢hel adpiiristedon of the
comp@ﬁde@f @b ;:reﬁfﬁlghﬁ%ﬂtlgﬂ to 1B@Re 3r B ne9 tﬁ@f)(ﬁtﬁ/ awf !%pﬁtoarsuggaa risk of obesity.

Asi an countries, iInc

+ One °“8’88’§é? E"ﬁb‘jﬂé‘% may bg rgdugineghebasiysicigst ofig subject et tiskes pbqsme relative to
- that salijes’s bydyl Welptt @dmediatalh) Bsfotdhé SlodhBEhtioR ofMRE pérg;kﬁl}{ds]o?f the present

mvenhon AL S ui res ht reducg)l on or_ that woul
P Apr SVEET BYCRRT YRTEVPRRn &8y s Prexpitie HOCB’I\YI’“%\‘ ggpiaof peyyveight
prevignsly lextjasd reswt @ﬁld&,g:ker&se lonplAsinaddtieApnt Abdifer o@corBel6l e&lention may be

.preveﬁtlﬁ] g dbafty n%% 1ef élée tmengige%?ngfzre @og’gl éla‘eoé{g%&%agesny ma

subjegt ﬁbﬂ%kékfﬁbesébeémﬂyer optsomeafjiretcoti@noayripasseainl tiof octireence and/or
sever@b&\b%eéi‘@frélﬁlﬂe& 128 er@ff H%Q?e%hﬂéﬁt is a&%@?s el ﬂr@g%ctﬁéjon%gt of obesity in a

elated co-norbidities
subjegt ah?%ké)é obsiy. Mapevss! e zso:om@qunn despénehsst subjects, such reatment

may piévaiehesccidnct, phressiby Pevority MESE@QGI%&J&%QWS such as, but not limited
sti.n Jucose, insulin

to, aﬂ%gosclreg)gllr:s],gfeypg;ﬂ; d:i,b%t%g pfo y)éspp Y ﬁeas?‘fﬁrngés‘:lgprcqﬁseases osteoarthritis,
dermdtglpg@eal ﬂls@d@lS,dafm:mm&gQ ifsplic esionmdeyhydeil Byl ¥teb SRR SIS pertriglyceridemia,
and cﬁg@%ﬁgs@g al infarction, angina pectoris, sleep apnea
rome, Pickw ckian syndrome, fatty K ver; cerebral
i ﬁlfhé obesitrclateddiasdens harin arsiasssiigted withrriien by,ios odvelifrom obesity.
Exam?l%ﬁ é‘i(‘dbem@'[rtalﬁ@@ afdbrQerd En%ﬁlﬁg 3€e§eat1ﬂ£ %Jh;tluh hnPs &%f ﬁ&{gﬁ)ﬂsdmbetes elevated

opat

plasy RO AR B R ot i eiemisg e dorn, enlgmetil breas,

-prostakeygpe rebliop bﬂem, asteod:ylirltism’tﬂ@ﬁﬂtl&e sISdpHHAGEcHoM i Rls2F Stones, heart disease,

r d| ease nea, diabetes
sbnorf B PURRH 8 o (Y RS SR o BRAEE poasitietaire, coronay hean
disease;uddenidesth, str()kff pdbestiic grasmddighes cmmepsmbagleﬁxa dhstad@IWi)lh
SyndrbRE HhshilR s kR AAHAL (ﬁh&gﬁt SQIB} eé?; nBLl}r% van n%)sﬁ q%taloef Tumer s syndrome,

resent | nvention to reduce
and otfer; gfhplogrealgndiiens shastieg edeced m@bolmacbmr@r @fdectrp@atmnhlg cnergy

expentiiite BEa FRAHGEOE 1SR OBLMME 'e@&q Ehlﬁf‘ﬁn%th%%g Sﬁﬁ)}é{gﬂ)lgﬁﬁz leukemia.

di at el

| at t t
o SR S B0 O T A e

insuliipregistende siyuirent, isexal aAﬂfﬁthlﬁcm@ldSIMmO fsudhrag iﬁf&ﬁﬁiy, liﬁ))ﬂgonadlsm in

males Qﬁ% {i/’il{'sgﬁgﬁ f?lgwﬂ? é’strom gﬁy rclﬁg{g]f:rg osgé—éqsalbg%ty-rallated gastro-
eSOPh?ﬂ@alrrﬁﬁléf@ rqqmraacpy dlsmdcrs heq:h ambwmymwmﬂamn rmrmonm@ldkencklan

syndr(gﬁg rc‘ﬂﬁﬁé&lg:u!ap ﬁls&g&y ﬁfﬁ%ﬁat@{{l su&ncg/ Jtensl{:] ﬁ']ﬂ?ﬂ%}{lg{lé)ri 3 tfl)e vasculature,

besity-rel ated di seases
memﬁ@%ﬁ?ﬁlﬁ Wﬁﬁ@%@w&waﬁwqﬁumwﬁla lewerdaplopaue galﬁhlaider tbyaase gout, and

kldne)t chﬁce& Uﬂ)‘h@&ﬁnpohﬁlﬁ loﬂﬂﬁb ﬁ@s@n R eoh R b Msd iRl Bl reRBHL the risk of secondary
outcomes % B1iQ %f ‘ﬁju 8’2 ejﬂnéake of 35 specific
onponent’ ssu ueige Lentiqus BNREFEPBYE. or f at s;

'and/or the inhibition of nutrient absorption; and/ or
the inhibition of the reduction of netabolic rate; and
in weight reduction in patients in need -597 thereof.
The treatment may also result in an alteration of
metabolic rate, such as an ifrease in netabolic
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rate, rather than or in addition to an inhibition of

the reduction of netabolic rate; and/or in

m nimzation of the netabolic resistance that

normal ly results fromweight |oss. "Prevention" (of

obesity and obesity-related disorders) refers to the

adm nistration of the 5 conpounds of the present

invention to reduce or maintain the body wei ght of a

ect at of obesity. One outcone of prevention
u@%&“‘?@&ﬂ%ﬁ’ grraiel e also Uasfud fr tispting of pisy@ging elesity &gl obesity-related

disordefs i bats bidydoge Ipatsuche theGermt‘ Aainn®iin86des SoRRRbnWRINS MM such as cats and
dOgslm’nedlately before the admi nistration of the conpounds

‘of the present invention. Another outcone of

pridgdermi "diabetes” dsasqnirlemnhmcﬂlgiebmﬂy 1n\sﬂ1ngh:beﬂdeigalizdbetﬁ§ mellitus
(]])D]QOQXO Mﬁkﬁg IEE t P L&X‘t’)e%éf 1}? dogﬁﬁsuﬁ de(:ﬁeﬁ St (!lla‘tEe?es 111C h s’ (NIDDM, also

exercl se ar nacot
knowp as st ‘Bﬂ"f’Wé)y Tiyge h@alpﬂt@v@nnauhgdme@nt gialfetasis dwcem}t iofign

absohhté déﬂ&bnt:y‘ Sahdmh tthé RorASHE Whish ﬁ:@@gtep%lh&@e ﬁtﬂmﬁtﬂﬁl qng?eefl dﬁt)etes or

li ed eCt at ri1s esit
sl Rl eI BT P e ST g oo e fuce
of noramat] boeven skvaed leyeldf igEs biid/appedradodd 6 Ge s 1ﬂaﬁ)1ﬂt)h@f tissues to

respoﬁc{) zyg}o?g:%:iﬁlto msrﬂ1 rR/kos{ efr tﬁdF%{ﬁ) %]agegﬁsteagﬁs il]fopn Sti%er e’g\?épmpqupds of

the pr@ae@tanmmn drg umﬁmﬁunmenhg otlaTypeddyd m@iﬁilﬂiﬁtﬁs ea:hes:;on@ue:dms are
bl RN £ G& of B9 SR S O

espec1s ef’;er Tty gr {T@%m T eel?g agags 4 q‘(i}? gtgrﬂp elrugs of B’lu esen mVEnttlon are also

useful {gg trqafipg %1@631' P’EFV?%mg getadiopdsigbetenwelttus.Type | | d i abet es,

PA withbelapsre@Mad that Yofihe GafifentGR Fn‘ikréh\ﬁaﬁ S'Hhi%l:an@ 2 EfAnifolnd of the present
inventﬁo;lpe etugéd ih 'cénj uncij n \qfﬁk Ol 19:%11; 1 grame agen%s such as ergotamines or 5-HT

tension, rnsulin resi
agonidty jpepecihliby mrampmnemranptbmenﬂam@ny& ebAtdgah a, and
g?@@;ﬂgtg@r%gét%d thatr}er t% rea S d%%sdlf’lgérfﬂ%%%%: gﬁﬁbn?pro%}lg of the present
inventitgeninby useddn awpil@gomwltb bélslr dryi-deplesstogcbr etitsamxikey spents.

| 'Sﬁitélﬁ@clé’s‘é@sro? et g‘%)régeglt Q&is%&dﬁ?ﬁ%ﬁ&&%ﬁé 20 takei mh1b1tors selective

di abet es, el evat n ‘concen

serotogmdeypiake frbibitped PSR Igh e@nomm Pidaseinhibiors BYAENS); zpmehiﬁ aghibitors of

monoiidOsmidse IMAY, 88 toninnAdbRAHRNARE r&BlaRNinkBRGS {SNRIs), corticotropin
bstructive sl eep apnea,

recas 3 ERRF (R bleEoni g P b Bt epfeipors Beibekinin sspiggriagoniis and
aﬁ?wﬁeahﬁqwhymhns and arrythm as, nyocardial infarction,

g%ﬁ% %)‘é tlﬁsﬁi%err%%l&lkg r]ﬁ?bltct:)?srlg cht g&%ﬁnr& i3 eggsednd secondary amine

.tﬂCY‘:l&ﬁSaﬁilléﬁ?}%ﬂxmpmfﬁemm@m@md%mhwmmde Syitvihityline, clomipramine, doxepin,

efit Ul Gl oS
oA e LSS, W g
SeconSRY HYPS Gicrdics Bshvdr:rrmonapiash éwm@mp@mwhmmmw@e and protriptyline,

and plﬂﬁﬁactimttcyllpicc@tzdﬁlsraﬂﬁtherebfl resting energy expenditure
f f hi |
N a% ? aecslj: egt?\feasgggngﬂll rtSOt 1 altﬂ r eglugra éﬁ?}{teﬁgff, 1 gy%g(:qﬁ’d_%:pnaroxetme
lmlpl‘agﬁnméS¢ItfyhrreM@Mb@ﬂbﬂ&ﬁﬁc@h@leﬁﬂts&bﬁbdm syndr one,
ab§@ablﬁer}ﬁgi‘f6aﬂﬁw% ﬁfﬁblé‘rm L‘lﬂ? ullslocr:]aélgo%?iélg erbeﬁzme H%IHrlcggromme and

syndr one, sexua?yﬁ g rep rod

. selegilfrigs fg&dtnhmqayeutlhslb@g@n@ble@mta theregfal es and hirsutismin

f gidbRSrevedasit ﬁﬂﬁ}:ﬂbﬁﬁf nfoRbantRE bliddy 1ngllu§é)ﬁd) ToBemial Calﬂd as
tro 30 esophageal

rel
ﬂmnn??@ﬁ?hg? qﬂ 5@? FOL such as obesity-hypoventilation
s ﬂmthb&rmroﬁcanrfﬂﬁmnﬁhd&ﬁal1rﬁ:)tﬁ@faﬁ€ﬁl}ublt61@ o€l hé?:\(ﬂ&ﬁ?bké%nt invention include:

,ﬂfg+§ %ﬂ? @_as systenmic in | anmat i on
vema é/ascu z?lfm%cep?a E:eSra‘#s(‘) &FeY osi s,

hypercholesterolenla hyperurlcaen1a | ower back pain,
gal | bl adder di sease, gout, afb- ki dney cancer. The-
conpounds of the present invention are al so useful for
reduci ng the risk of secondary outcones of obesity,
such as reducing the risk of left ventricular
hypertrophy. ' '
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-60 The conpounds of formula | are al so useful for
treating or preventing obesity and obesity-rel ated

di sorders in cats and dogs. As such, the term "manmmal "
i ncl udes conpani on ani mals such as cats and dogs. The
term"di abetes,"” as used herein, includes both

i nsul i n-dependent di abetes nellitus 5 (I DDM al so
knomn as type | diabetes) and non-insulin-dependent
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97/01 543 HHVA5% OF 030669 TG 14 19711 4521 P mszaawm;omugs'nsom d7/19942,
97/217%&%3//@%{0 3 /%h%s%%mﬁﬁﬁ%émétﬂsﬁa h£ o?/?!r%]fzﬁ gﬁ aud in British

upt ake in de“ter
Patent Xﬂlallcgfe@bwa? YoatAona 269831t 2 263/ K10i 3369 350i 2 2B ?e74ex avipl4ds?2 293 168, 2

293 mgfanuqrjog@gy amne tri cycl ics include: amtriptyline,
hﬂg1 ram doxepin, impramne and trim pram ne,
Hﬁ {7 | (oatPEQy anageaiits|use wale Resehdpestion include: (£)-

(2R3RSISBS)QH@4{Q @m&pﬁipefy Slttnﬂﬁ@ﬁﬁiaﬂ@fyy pﬂéﬂyl]ﬁleﬂhﬂ} %l;ﬂ‘lehﬁﬁlpendm 3-amine; 2-
@1 R D Do B g T A0 RGP b e et 24
mazol@)g@é-pt)@[gtpéolgat s ritant €W49Slﬁwm599 smzemssr JERETBS ROETH B R1124;
R1204f @Srﬁ)lttl@g?el S@l@i@g@@ F[523|2§CAHH%763f logg?)ﬁfgrh?ge‘utx \é(a)é(e%%fé salt thereof.

par oxet i ne, pram ne “and se
pﬁ‘&%@@@t%@lr%f&w@w@bﬁe buptopiont IifbineohelQdptcatstadone and

viloxaZ1hd) Qﬁl’@ﬂaﬁn&mtﬁal%eacb%b@é daf fefeh! Ude: i socar boxazi d,
RSB EL0Rs o MU R DE00L e 3B G B8 515F0A i o

antagonlsts especially 5-HT1 A parual agonists, and cort1cotrop1n releasing factor (CRF) antagonists.
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Sui tabl e reversible inhibitors of nonoam ne oxi dase

i ncl ude: nocl obem de, and pharmaceutically acceptable
salts thereof. 35 Suitable serotonin and noradrenaline
reuptake inhibitors of use in the present invention

i nclude: venl af axi ne, and pharnmaceutically acceptabl e
salts thereof. -61 Suitable CRF antagonists include
those conmpounds described in International Patent

eC| ication Nos. WO 94/13643, WD 94/13644, WO

P’i%b 2RI Pl RF AN Alpgiiypoxgle; ¢lpnazgngry shigrazepate,
d1azepamuma1ﬂszwm 1ckaAeiifn, bkadefHe PidraRPARAGAN pBdr$ad¥BYCcal acceptable salts
thereoEavorably enpl oyed with the CBl receptor nodul ators

of the present invention. NK-1 receptor antagonists of
uSitable f?ﬁ@lérf%@é‘i?f agoRipE9r pripEoRists iiqlideyinPadisuler, ﬂbéeHTlA receptor

_partlalfagﬁmﬁ%( ir&e fl&n’h%%b gg);gl[ gggfldgg%pugqglﬂééﬁsg ceSu’ug %gy acceptable salts

5373
thereois 494 926 5, 496, 833, 5. 637, 699: European Pat ent

P Jal an
0 Bglgdgfe?ggt%gbﬁg Belgglg faskRlP g@lﬂgs 4Qg%§sjrs4 igxgl%%ez thQse%o%glg gmcussed

hereiny 498 069, 0 499 313, 0 512 901, 0 512 902, 0 514
2 A3 pxseld hotbih, thédern) shdsthnde/ Susdtisotdbre ifoludes abstaR@ Hepdddentd or abuse

with og\?’ghcygbhysg)lc%gl (‘18e%7r15d26%0e8 3‘@&: ﬂgagtanc(ﬁzs Bs\%gcu{cg(gwu]e %g*fhs\g)gg:rs e alcohol,

amphe5@8ng (@, anPheeine3ke sibsBO@s)5 3B eintOcaindbld) cokide, Iﬁlhﬁ:&ﬂ)gens inhalants,

marij uﬁx%fuc&mgg(gmg%% ph%l gcggm% g(% phgnc?%éyls 3% CQBSQ%%QS 52 gatw& ?Lypnoncs or
benzodiazgniges; andptiyy forgmbnovgy) Ristagsse andedniATensag sl ofET above.

| of Rﬁtalr ARHernPBuSince FMBL bis@ti@NnNAGes g{d%l?ésorders such as
leoh g tg‘g’ &@09 44, 91/ 18899, 92/ 01688 /06079
alcohobyy Wilhgs e percesyal dishhaness; slepbghwitlghpomd detium; amphetamine
e e ot S S
S T I
withdrgggl Aelirgm; a0@ wiB@8®al sOBpRrhd B8y, to QthicDOD&Bnce Al @rﬂﬂ&?appreczated that
f er%é'i 2 d2ociated wi
S e T N
Sm"leiSGti‘HW 94/ 10168, 94/10170, 94/11368, 94/ 13639,
S%h%gﬁﬁﬁstarﬁéé&égg glgord&@/ 1%%3%111)33%%%%&%86 s %rg%%?ﬁer with onset during
wither e SSpCei d G1GEB monsgshioma gbdray g htance induced
sleep dMrB8H 4P pn@bhitihg 86thd Q&A1 4017, 95/ 15311, 95/ 16679

o B cgBpdBStr aoidolbas G SRS Saps tpnie conmmpion o

tobaccg gndIE pepful FEIBOBSMicotiBBLBRTde Bl @FiDE With@6walS T8 compounds of
Q6hda &

formul %)1% %c%%m cc%g{él%gig ?ér;wo?%é,%%%{sa% 'tob%g O;Sg’g)%%ﬁ agcg{gg(g'g)g%?} abstinence from

SmOKI%F%%@ZW“@G?% syptonyrs lessened ang wpwaght 2gi g7 agerally accompanies

' qulttan 10bBLD 28msiBnptidA Brdduchi 613 068stend ¥ Q&b fing Ocbbatibh Ale compound of form I

mavb %7362,0 97/ 18%126h 97/ 19084, 97/19942 97/ 21702
y b d G RGng Ton bigel s FH0TEc busppasie Aoy sRmmigsor  fhonoamine oxidase
inhibit@AMABIN.r ametber @i vEGRddiennddndnsring ffihcy?ih alkdatgeBisation of tobacco

e G oo 50 oot sl FodBopr

NWMﬂﬁWdWQ“ﬁéﬂﬁﬁﬂgeOﬁmﬁmﬁmqc neur oki ni n-1 recept or

AN AP PP iafdd this 8 chifibihdtfon BF £85RLnt RN OBndkiB Ghid6ih 2 CBI

recept{' ?@Péa*é’éggy PIQYide 50 e3incsp clps iyt irpatmpyt iofi Breire Brrbayepmpipation
would bewgippeted loypirdvid-fohefayidpinge 6f Qtish @18 M@ani€episode thereby enabling

prescription on an “as needed basis”. Furthermore, such a combination may enable a lower dose of the
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(R-(1-(R-(3,5-bis(trifluoronethyl)phenyl)ethoxy)-3-(
S)-(4-fluorophenyl)-4-(3-(5-0x0-1 H 4H 1,2,4 30
triazol o) met hyl ) nor phol i ne; aperpitant; 017493;
GWNb97599; GW79769; R673; RO67319; R1124; R1204;
SSR146977; SSR240600; T-2328; and T2763.; or a

phar maceutically acceptable salt thereof. Suitable
atypi cal anti-depressants include: bupropi on, lithium

. N zodone, odone and vi.l oxazine, and
entis e AR e 0 ORGP RSl S e QT aaiposlsigasens, hrcby
miningtiashe sislodf adntrbe ddedffety. Agenfusthérnalbantige bﬁﬂaﬂﬂbtﬂﬂﬁﬁhﬂﬁ& that, due to

the acﬁ%gofﬁh{gbf‘re% gﬁljl rgc%dzlta?or g ?rergen% 3?6F% ﬁnﬁetf %thlg gt%ﬁ)ég/chotlc agent such as
acute fly;s@lngﬁs c(y@ﬂﬁ)sue,mka@m addremor B2y Bnethadodl er prevented.

bemg O ALRFRRE RESfudie hipd& of ﬁtegifééﬁlnﬂghtl QLA %&8 ¥ed8e of a CB1

cl onazepam chl orazepat e, I azepam falaze
recepipgmadulaionand g antmsvehetaeenarthp manufatee pham @,ﬁer@nt fonihe jreatment or
preve@iba@ptabke salts thereof. Suitable 5-HT1A receptor
nta oni sts inclu in particular, the

{
SR P RGP A48 PEF BeLS i hedr BiRepl 7@ tion o mnis, which

- methofllcemprigx admingegionone paiedt in mS@mﬂsﬁthreatﬁﬁbﬂt or at risk of developing mania of

an amgm F?@E&“téc%ﬁtnl ﬁ{ cﬁx?a?or%g ol e Gc’u% ?%ﬂlgjl ehg 8%%{’ tgﬁr%:glth(;"at together they

corticotropl eaS|ng
give cffpetivasdief. hose preV|oust dlscussed herein. As used
hey £ifshet :ﬁﬁectt &f tﬁ% presdAsi @1'311 Qﬁ)éllé % p%v?(ﬁ:ﬁ(EEha?mmke[&ﬁLalll g&ﬁposmon

subst ance depend ence or

compRREA OF bEreieT rerdgeiad abiLan mifpECliisseemhdens ik destpre

_phannat@hcdllbas&pdbmaﬁhef&cadslslemal cohol, anphetanines (or

TR AN v M TR -
present pcotandnedqpiparatisn fop hientyebisg deera(e(]:rr sequential use for the treatment or

prevergﬁﬁ % %}?Jéﬂa dglﬂz% cotngﬁe& I??%’a% {J)dSPnay § te!xé/ eplh IEH]FE g‘ a é\aﬂﬁl pack.

Zepi nes,
c &b fuither @ rﬁﬁelmtlvaIaFPeetfofﬂW@r%sblet\levemhwn, ﬂaretls thetefirs provided a product

compﬁs%{grﬂ Cﬁyﬁﬁéﬁf}‘;&dﬁﬂﬁ %@én%ﬁﬁs%&l?btlc a?éhlt Esd;f rﬁg Frea%rfltton for

t hdrawal di sorders such as

Sim““ﬁ‘ePHS SPaYE HOEUepE Bespr H’QIWWW%FFY@@@ ohmeriol

Wikt vhdrba\ap;brecﬁﬁbd thhtUffien aﬁfﬁ@ £ Ecﬁﬂllﬁkﬁlon Wf B gfe%?@irwelﬁﬁﬁ Qhél@B 1 receptor

modulmol; g}tqftﬁe antll‘;]) f/chgt?ct aggng Imaygﬁ 4 %‘F mecp oa%g}ylﬁ@%ha%éﬁ%f e(ﬁamer and
therefw edromistepet mﬂtamadusbh Sheyr harieds scppadaitamscediyginatriets soch as
conveﬁ%hmrﬁtdogagg g)hﬁer e St%%lst ulltgﬁeoﬁ{i? ) tprgrb‘%om%matmn also refers to

tons tances
the Cawg'c aﬁwware preYideddn separate dqswtfmtan@ frepimipistane sequentially.

Therefthd, Bltvayaf exlaﬁiﬁje Utﬂ@ SntipBRhSUCRERY ?/ be fadtﬁﬂ]ﬂ&tr&lr% a tablet and then, within a

som%tcg.d élg srmkl ng. cessafi on. her "substance
reasonapG £ | ﬁ?FUS‘ém%‘t}’&?é?rMé’elaﬁ’&H’éﬁéﬂeda‘?%F@SW oral dosage form
such aglk sabtetlor a fasttdissolig oratl ﬂdSsiaglgforrw Bld Favwalissolving oral formulation” is meant,

wmorsf ANPGRS b Pt ol PSR U EL B gt 9 sonas.
ofrshuded u’nthmghwcomf Sweeiresent inysatidr is theawse ofdtHipecHpots noftulators in
combiftdtiod Witk @ landiR géﬂéh@a%enﬂh %elt%%lr%h t §:revht ?dn]rl)gh#btrr%é%p pi ng

consunptl on obacco an use at| ng
nitteatlib épta@p@?fh@ﬁ@éoalhwatﬁrbﬁtalCﬁ@vemlqmu@mchotw@g with'a CBI

receptGAHRNIENGISBfprovide an enhanced effect in the treatment of schizophrenic disorders. Sucha
combination would be expected to provide for a rapid onset of action to treat schizophrenic symptoms
thereby enabling prescription on an “as needed basis”. Furthermore, such a combination may enable a

lower dose of the CNS agent to be used without compromising the efficacy of the antipsychotic agent,
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formula | produce in consuners of nicotine, such as

t obacco snokers, a total or partial abstinence from

snoki ng. Further, w thdrawal synptons are | essened and

the wei ght gain that generally acconpanies quitting

t obacco consunption is reduced or nonexistent. For

snoki ng cessation, the conmpound of forml may be used

in conbination with a nicotine agonist or a partia

ni cot i.ne 99 noam ne oxidase 30 inhibitor =
thereby WHT)‘Z%‘? ﬂ%‘tfﬁ@'fef%?étdie\? Sfthgt i ferier abRAge ¢ sighrgpombination is
that, deé fo thamyion of thé BN @c@;ﬁﬁﬁﬁ@du@ﬂor%dv&@ék’l@d:ﬁfec@ @aﬁbkmt 1 Ratipsychotic

tid t h
agent (%u%fl a§ ﬁ%%{egpdygttr)rrx]lo ¥sﬂmlte31$§) ?]kea Segi? an¢ %e%nog?}%y SF E’ﬁdp%d gﬂgrﬁvegged
b lf§plﬁ¢dd1¢eeﬂe thed¢ror ischlmhrehic disiotdersb exchudpr pmmnaﬁlﬁd‘isdrﬁﬂize@, catatonic,
undi freRAR: Bl ARk sé’fu t éc%whﬂ g%&#&&t é £f%|e%5 &1sorder

a CB receptor m) tor nm provide an' en
delusigyel Ggrdsmnbidhesychatdienter: sharpprychotisdistrder; ebmhavanduosd psychotic

d1sord315 aNDpbl Eholl€ XA GLESnd AR sR¢ime for a rapid onset of
ion to.treat a.nmani ¢ gglsode t hereb

enabl i n
o U Pontion Cagmaply seseciabuitohiaarheonic diygrdeRosBftsclinjurious
behavg)u(mg aesbl}m‘iyhﬂﬁéyndlﬂmﬁmﬁd@mafﬂhl%eauﬁeﬂmr dose of the -63

a@tﬂt g%rkﬁotl? g? ks otf% ebl% cgr%ﬁg?t\l’gnt\nlr}ﬁluat (E]glo {Tﬁeé)? d{ﬁgtor include the

t he e & Anti psychoti e "agen
phenofiaging; tﬂoﬁ@lﬂtcﬁ@ heterpRyadi dém@mmeswﬁoﬁfehm dlpheﬁy}joetbflplperldlne and
zndoloﬁgﬁlﬁﬁﬁoﬁﬂﬁﬁ%}@g@a%éﬁt %‘dﬁgbl@eyé‘agngt@k BAHe g&vﬁﬁnés%%i\?@ﬂﬁxépmmazme

10 QF action of receptor no at or
mesoripgine, Sppruleine. acgionbengipcs thehenting yeheeriee agdrfucparppngsSuitable
examphS W hickifithends MSludelyBdipaataAs andlkRiank. aStﬁﬁE‘le%ﬁﬁﬁB?és dJray

e I B B it BT g ot vl

exampbe efip @é@nﬁlheylp@a'lcbﬂe igpidBkider Aaepingile i dhdatone isatislindtlone. Other
C e..pf

aﬂtlps%&@%\éﬂ%ﬁ?& ug? ﬁ)gﬁﬁﬁ > g\ﬁéphggr[dlmp&(ﬁnrlée \ljlge‘ﬁf iPle -3 apgrrem n;a% thgt the

amﬂmﬁﬁ@“%%@@éﬁﬁﬁiWW@ﬁMW@hH@ﬁ@ﬁW@h@GBHE@qnmnmxhbuwm@Vbtheheﬁmnofa

pharmbde@AdaR BlceMEb1P EMY B biaiplo t:hl&%ﬁin?azm %’&Pcrllﬂdr@g I'}H&Q?ndazmh ¢ besylate,

t t
i T G G RO IR i
flupheamimentecanbata t@iopéﬁﬁﬁ@hﬂrocﬁmﬁdé #iohixathyarcRBR) hal@ﬁen&@l decanoate,

loxapﬁ{%ucaﬁé{g Q%trjncﬁmg&e droaHCh tE’at Lgst Qﬁféfpr?r}ﬁ%er&r (élg@ﬁtne olanzapine,

lve re
halopdrigglepitriogide altdmésp@dose oF omnnierdy asegd lnaat necel tforoal

C @RP Sihdsk: Ot an%%%héé%%ﬂt & o8 coﬁlﬁﬁgtﬁ)%n%1 hrgloéé%f %E%Eor%%ulator

an antipsychotitc agen gether wt
includg, H%Hawaz?éeﬂepteaw@goaaétééﬁre&wﬂlé D23 st Dépslopemiziepseagpior antonists, and

muscatibic Wil rEcebﬁ)r BRRISAC A@teﬁzﬂn];l@@f a DY ogaBline'r&epid} RtaddRAUL BleQbmpound

o B SR SR R L SN e e o«

muscaggiq ugntdecplor agmlsfmbcaﬂohehﬁdf eat nent or pr evention of

n%ﬂl) er c?ilég &' a%ﬁ&g}:l{b ic aé)enF & tnl c%n%%ng&%h\@ﬁi %{;B[ recepe%gxp modulator is the

S-HT2 @e@ﬁm&ntv@nm@@mpbs of \MbclpmekﬂémMHLﬁ 0@ ianhfanarisenie Also of use in
combtﬁeﬁi%ﬁ SERLTH rr@éébﬁ?ﬁ’ao@ﬂﬁ&%é’ﬁlg sergt%m rdb B fhta %gmgts (SDAs) which are

bl ecegtor nmodul at or, and an antipsychotic age
clieved{f 'é‘ae%iﬂ'efaéraéfl FleRRITRsy regRptos Mﬁﬁ%h@@m%ﬁ &@pﬁ?ﬂaﬁtf é’h@h include
ohmmﬁﬁqmmﬁ@dﬁ&¢ﬁ@ in the treatment or prevention of

| t L be appreci ated that when _using
ggﬁbgﬁ%? 81# FECqPH ﬂ%ﬁ@&mmm?efﬁw@w er@weémthﬁ@c%k gEeptor
modulators of the present invention. Preferred NK-1 receptor antagonists for use in the present invention

are selected from the classes of compounds described previously.
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nodul at or and the anti psychotic agent may be in the

sane pharmaceutically acceptable carrier and

t herefore adm ni stered simultaneously. They may be in
separate pharmaceutical carriers such as conventiona
oral dosage fornms which are taken sinultaneously. The
term "conbi nation" also refers to 25 the case where

t he conpounds are provided in separate dosage forms

and are adm ni stered sequentially. Therefore, by wa

ofit ¥ prreciptrdthait sogbiRstien ol caesmtionshyntipsthmatic diug with a CB1

receptadﬂibcﬂulabﬁﬁ:gﬁbr&ﬁd@aﬂ chbArRbd et f&l'ﬂlﬁﬂreat\fﬁehmﬂ'&stﬁma aald ma be used for the
tor no ul a

rcteie S o R e8P s e Ciod SERarp b 20 0 T g i Decd o such
treatn@ﬂtﬁm ag®uat of abbxepound ofithf asbentlinsarmion aﬂitganmmi)hntdﬂ A @ifti-asthmatic agent,
I ving oral formulation" is
such tégteth@th??’ %&%&eggfeﬁ\%}g%fy form whi ch when pl aced on the
t ogh‘ﬁ%lée witi-asthatic agents of psegn beralynagion ith aabwpriund Of the present invention
includ® S5 B Sot 13Ritdans! (WAW ah%%&ugtp&cﬁ Qsodﬁ?ah% HEd H{e%%ﬁ‘lﬂ&unds described

tOI‘ rm ators

inUs S EBKE obadobf WA uRlasgcl koo B e S RS A1,

WO96/0 534 /WOD6/06108] WOSBI59T3 @b WYPPINR0G; @) stekoilld dnld cBficosteroids such as
reci at a c nbi n tlon 0 ona

beclom AtT pey el %?‘ %qﬂfs?}an ?tﬁm%tt (V=1 p’fe%@ﬁ{s’dgvem I RS Reopnd g grocortisone;
(© anplmsmnuhes @ -lesthine edagihfsal tuch as bihﬁ()ﬂilfeﬁlﬁlﬂﬁdﬂ ichlefpheniramine,
dexchga)%ﬁﬂglglt hé %ﬁ}olgdzéeoﬁlg?lgsﬁme %i:)%lgn}g/drargnéet dlgﬁ 8¥ra¥¥r?e %lgmperemamine,
hydmi‘lfzéf&t mgtb@iiazwp,mr@mthazyyn@mmms@ adteslinebyypeshaishding antazoline,

RidiRNasfdhidie, t&&nﬁlﬁ&d ﬁﬁlatm estordE: éﬂiﬁehgé't@ﬁl ' fexofenadine,

phe
I nat] on ma enab I"ower ose of the

dem‘i@"éﬂ?"y 06‘1“%“%?@0‘ wﬂféh foR étﬁ‘iﬂd@hﬁl’élraﬁ@m?h“é idlydingpdragepists (such as

terbuthlie, Iaanprpmeﬁapfehae@g eddbtharinePAbULES!, BidIterbl r!;hmdfdr(ﬂge;ﬁﬂ%ﬁhnne and

pn o Sy S R SR, 8% Pl S YL i s
as ZaﬁrhéaSGBwlltehé(e%mrmﬂukmdmzilakm potaidkaer siel SHBleoE®LT3cig leukotriene
b1osyrﬁﬁé§§%}nlm6r§ (@@chadg Efléﬁ?c)ﬁ%@ 53 t h@gf gé) a tg &Poh%%g%c n%s 161cludmg

dystoni as, dyski nesi as,
muSCATIB K HREOTBTS {ghedvas inrefEppiag brlsrgw apéptedpine);ehe () errtagomsts of the chemokine

receptoSCdibacuIly RTR-S; a6l §El{r§§<fe§tlca'll§‘ o dﬂ@lﬁe RAS aRALE.
di.so. nlzed t at on fferenti ated and

- SRl PSP B magefmff&aﬁ‘fc@mnﬁbanmcap%ﬁwdmg witha CBI
receptsx:lhochxlracfirf mxytprovddedtins:ahiahedd cffecith tRit@Ralendif $6istpation BF E18bnic intestinal

. Sh h d
pseudg %%s%{&gtls]déléan%' fg’ﬂ%g?f{ theS ar tupe 5‘: o?tdifé?lﬁﬂtz geptgés;xgﬂ%? Prcprevennon of

constipgtion Pﬂ@lﬁorn@tntqatnt?épwéceoigpemom ed. Other conditions
CamERRLMt BISRbh 316 gro‘MdEpa &thb(fﬂ)p B %ﬁt&e% or g{%a‘J%{Eﬁm of constipation,
..include self-injurious havi or f . esch- an
whichquethad srmprises admaigistriepa)to gestteaw@geedm‘ sGhitepfipieat an amount of a compound
of the @fh‘séﬂﬁ sivehidhiafd A0ARIuSt SifanUBR chRiiSAIPEAL LR il tdke@ei Ry pive
effectiv gﬁgéor nmodul at or i nclude the = phenot hi azi ne,
R nt hene, heterocyclic di benzazepi ne,
b @uyaMmem,patdinpiganybﬁ)mé 1l qotnpiiati i wieh Bdvshpotuiiler th@esent invention

‘ mcludgllﬁl§§r% th{ml%tté %§1¥1 tEL g&%ﬁ %%{4\535 an%&ie&ergen? Tafaty E?{?éyetﬁgg agents),

phenot hi azi nes or promazi ne;
bulhrxgﬁg@ts, enaizaﬂﬁ@lanﬁcmdmbmamtmdly at¢epiable ndzslﬂrmeof A particularly suitable
class JTRERGENRAZANBCRIE bl drd hd% @lﬁ%@w seﬁmoﬁm:&ﬁ,@é g)ola@t)ﬁ?i@é 8¥col,

of thj oxant henes i nclude ch r ot hi xene

MAgngs P, PRASRhgand Sﬁlfatt%tﬁ}l‘ép%wﬁv% wicoqptabls 9hinthseapihaaticularly suitable
class dfadativke a6d @z@@nnaxmas AcAIAE At 7€ notANniRY MTRla8nRfund and docusate

bus o
s ARRERORRY, SRS B0t S puBEORR S s g s
i ndol one is nolindolone. Gther antipsychotic agents

i ncl ude | oxapi ne, sul piride-é&hd rlsperldone It will
be appreciated that- the
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anti psychotic agents when used in conbination with a
CBlI receptor nodulator may be in the formof a
pharmaceutically acceptable salt, for exanple,
chl or promazi ne hydrochl ori de, nesori dazi ne besyl ate,
20 thioridazi ne hydrochl ori de, acetophenazi ne nual eate,
fl uphenazi ne hydrochl oride, flurphenazi ne enathate,
fluphenazine decanoate, trifluoperazine hydrochl oride,
othlxene ydrochl ori de, hal operi dol decanoat e,
mcludpg&l

LFRe %E‘-‘é‘lt?ré’ﬁlél l%mdn%sr Pelblone 2pr encoen pelsadophil; and
pharmBesifidaiR aZdepable Ghllsahgpeddt Al ﬁféﬁl,arly‘ baBiRicREs of@ﬁﬁﬁl&ﬁ@in@ﬁde but are not

e By S B SO SCLB TSR et
aiﬁtmpeby ehwtdigediert coofinaten ofra conveniitmal idircimhdsty daupGBth a CB1

receptgﬁﬁ&ma%r n%g'q)%@ﬁeoarn e%%nc@u%lﬁ’y %ﬁxgn?&f%tdc{rg)%eev%ntmn of cirrhosis of the

ant agoni st especi a
liver, gnd derpise for éhﬁragwfﬁcwesof aan@hcmmmdarthmtrmtmtnt oepreyEntien of cirthosis of the
hvm-agonlsts An exanpl e of a D3 dopam ne receptor

Eggonlst IS, the conpound PNU-99194A. An exanpl e of
Pr&??ﬁh%"’ﬁ%“’? akse B’E"(S’rde%mlnﬁté%f% thejtesatpiqu). of @re3gion Afcirrhosis of the

liver, ﬁbﬁ&lﬂiﬁbtﬁo@éo@m%ﬁﬁﬁrﬁkﬁﬂﬁ@n 1 PRGN ﬁ’éed dgQHeh fbatingnt an amount ofa

comneSBEEFTE Wiy ALBHA o b0 S B B e v s
relief.t he 30 5- HT2A receptor antagonlsts exanples of which

' @, Hﬁf’eﬁ‘ml\{%ﬁ%%% ngen% Féalﬂ%n%gr .1'1129011 wl J}Lﬁ Of us’de of tI%eHJéesent invention

I nation wt or no r are

| mcludgéaub%re Aetingtsd Aovicomticentireide msmclﬁar(l@@mgych\Mmmhtca"ﬁren-% 2-oxoglutarate

analogl §lrbLMBM dth Qn BB SD ko tRsr lﬁgﬁgﬁiﬂ@ﬁglaf&%p@r%%d agib%[ltes such as

ant agonij st actiyvity, exanples of ‘which i ncl

azathionringaathqvigxalfd o ng@idssipdrspdhacia; paproxpRyeps Gymerqariopuring; and
.pmumm&nﬁpnpamﬁﬂﬁﬁg@ﬂm$mﬁmﬂay be favorably enpl oyed with

e nDdu ators of the presen .
| e LBt PO RN G amise » A RY GhiHer dotinghe Sl eseptor
and trqahng €81 pregenediatedditcagn by adminisetieg toacbatieain ideé of such treatment a

non—toﬁfc"i‘ﬁé utg:fallf 913&?99%0191?3 r;{)dol&g?‘urﬂ O?YI#JQ fﬂ%ﬂﬁon th%? seletcti?/&)! cjmtagonizes

reci a conven

the CB&rﬁ'qep & inefercacede thy afier RBr GRproteineapapiedrecentetsl at or  may

PIRYieHe "tﬂ&a}@dﬁﬁ&ﬂ eftiv@mburi Mmb8 tle BRLARR cRlpofRf i Buctural

t he treatnent or preventiaon of
fomlaigfﬁﬂgﬁl sk TR OEBHFA SERONSEA HF8YS Bxtslegh aipyakpr human that is
being patht @y thei rsemebel, Gherbidh, nedieA do@6 or dtheBfIDEMN, GhicR 1ncludes alleviation

ot IR L 10 BEFG0Nl MERUL AR AN BRUD 8Lc ac or

disorderp fC@QYm tv @hqseiskﬂéefd in sheiatta Fhe team t inamst P rimdudes Bugems,sindEompanion

animald $&hla d6RMREBALT on wi th a conpound of the present
invention include, but are not limted to: (a) VLA-4

ahbRBERSHD of thsroaponng of thefinmapa dinthe preordnviuingigdiont may be varied
and witlelsgdnil Resh thi BFESSBVE &t Of @31 111 { QRO WRALRE 88e of cach will be

d ¥%§6# 078 6/22966 16 V096/0164
use BRI WIGET SO0 PSSR oS StRoplss vt st he weigh
ratio ofithel coopdund ofthe Fointlda kto et (Bl agohi3t Witicdeasrall@ABL fym about 1000:1 to about
L T ———
active (Tllﬂﬁdwwfvﬁﬂgﬂ@mélwmbg ém Wstbm)thfsa,fmhmalswbmbmgm butiin gavh nasg, an effective

doseoﬁéhbﬂﬁ&ﬂ@ﬂigEQEHnﬂﬁjouﬁ%%@cprphem ramne, triprolidine,
mast i ne, di phenhydram ne, dlphenylpyrallne

té BaTI&a HFGddn thed Sahpes ad EREPPIST | ne,
aq or apk: QﬁﬁéohﬁBG‘(Eor Bocl BeRyRZVdAbonAZRHRd kftrated ¥Qi@h 8RbAGH fdRiion; Bu:

butyl; BRE?Z 81e{hy%m]nosulfur trifluoride; DBU: 1,8-diazabicyclo[5.4.0Jundec-7-ene; DIBAL-H:
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pheni ram ne pyrilam ne, astem zole, terfenadine,

| or at adi ne, desl oratadine, cetirizine, fexofenadine,
15 descar boet hoxyl orat adi ne, and the like; (d)

non- steroi dal anti-asthmatics including 02-agonists
(such as terbutaline, netaproterenol, fenoterol,

i soetharine, albuterol, bitolterol, sal neterol

epi nephrine, and pirbuterol), theophylline, cronolyn

.. .sodium atraqpine ratropi um brom de, |eukotriene
dusobafﬁ?aalglamu%t}g’ diidg PMAIS ety lanaeyTiding AIMF | dimsthylformamide; DMSO:

dnnetmatfbxmasmm r abmﬂasta,,ss aeRiny mmr&%, pel) @arblBimdi @OhydRhioride; Et: ethyl;

zor o Bt B CBRVEO R0 M pey BT CsfrRetaPEralrC: e

pressuwthkmrﬁmtmgn&tGgrnplscHPL@ﬂ\IS dﬁgla@enu&tlﬁlui(d&hﬁhlaﬁgraphy/mass spectroscopy; in

vacuo! Pdt }%PE_f ;g'glgﬁ‘rtq% @f§o‘%&dﬁ§ 11(',(]5tl]|1c¥j c (E.%?éo%ap -?ngllsss gpectrum
e ek A e o e
acid; M@pﬁl@@tﬁah@dn{tl érQnlef ﬁn&%ﬁﬁn%ﬁpﬂé rf:mol millimole;

anti -consti pation dru Mﬁth a receptor
MPLGreds %mea%‘fealﬂﬂ“@n%%ag%g@hvéﬂﬁ OF Fist RESSPEALENE: 81yl (metbane
sulfon@yISAA: ﬂ%tlaﬁ;ﬂlcﬁlﬁle NHIDIDS: sddh@Shdxambthyl dlsﬂylalmde Ox-Cl: oxalyl chloride;
Ph: plﬂaﬁ?f" BQ H?rt };IQaQ%mQtPQt(IIQ{T L@Smtte% e}atﬂﬁc qan E‘Iet%?mﬁl 5%1 FA:

red cgment e treatnent reven’t
tnﬂuomn@tcmpldt THR: ttralphirafivias; H0E: etbini lmak clps@atelgraghys ik, yd |t HIosr. pl:
numnﬁ@p[ﬁfeﬁggglk@ventlon al so provides a nethod for the
tment or prevention of constipation, which method
C &?ﬁtppts@s obthapresent ngerition may ba prsateéhy priosedniee dlugifatgl o the
accombphrR@lg®mean anmount of a conpound of the present
Sch I nvention and an armount of an anti-constipation agent,
cheméjch that together they give effective relief. 30
Sui t abl e ant|-const|pakﬂpn agents of use in
conbination with a co ound &Ee present kﬂyentlon
i nclude, b & e ngtlllnlted P mot i c
| axati ves Wet gent | ax tt| ng agents),
bul ki ng agf " and stlnulaﬁ?EWﬁind phaftfaceutical |y
accept abl e salts Lhereof. A part|culaﬁﬂy siitable
class of osnoticg”agdnts include, but e pot limted
to sorbitol, 1 actul gSe, pol yethyl a yc
magnesi um phosphate and sul fate; ana pha naceutlcally
acceptable salts thergof. A part|culd%1y uitable 35
cl ass of |axatives det er gent Iaxatlves, i MEl ude,

but are not limted|to, nggaesium and do ate
sodi um and Bhar ceuticameOaccepta s thereof.
A particul ar ui tabl e glass of bul agents - 66

i nclude, but arerpot. |inmEgd to, psylllwq
nmet hyl cel | ul ose, 5 cal cCHgalpol ycar bophi 4nd

phar maceutggal |y acceptable salts thereof. A
particul arlgt s iéangfﬁaass of stinmulants include, but
are not imbsed t broqui nones, and
phenol pht hal eiyp; and ﬁharnaceutically acceptable salts
thereof. It will b&1appreciated that a c i nati on of
a conventional @nti AC] E sis drug with a\CBl 5
receptor nodul a §&% i de an enhanc €OeCHtl; i N
the treatnment o reven of cirrhosli s|of the

l'iver; andaf se for Eﬁg nuf act ur a medi canent
for the treatnent or preventiyon C rrhosis of the
liver. The pre@en% invention also preyi des a nethod
for the treatnment ‘or prevention of cirrhosis of the
liver, which method conprises admnistration to a
patient in need of such treatnent an anount of a
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10 conpound of the present invention and an
anti-cirrhosis agent, such that together they give
effective relief. Suitable anti-cirrhosis agents of
use in conbination with a conpound of the present
invention include, but are not limted to,
corticosteroids, penicillamne, colchicine,
interferon-y, 2-oxogl utarate anal ogs, prostaglandin

a a% S, a% ot her antj-inflammatory drugs
a E’t‘ ‘ﬁ%t’“ﬁ Bollf F18Ling mrignalds th commersally PY%]éble I (dlmethylphenyl)-3~
hyroxyeettitbite (©akb eod Hr&iuhmmam dEhe BeREREB1 Hag) 651 iB %fo@&ﬂﬁy cabidic

hydrogenfznt{?g pé?lgo ic ﬁ%venﬂ%st h ar i u%xiu cal ! 3/ %}FS% f'ullf? éOa psi Eydrogen to afford
the anjippaénehdl@n Ti@r@m@g sutepfrietah bd saddctineyl aikﬁhueah gith eappBoptiately substituted

alkyl l%‘gl‘ﬁﬁﬁtSqﬁ the%%eﬂc@ gfjat l!)%ﬂg s&ﬁlas ﬁ‘?s%ﬁﬁbﬂéth%@gn gxna% oHe 33198t such as

ntnlsterlng pati ent
THE tp P@@tdri‘e rifhe Jydr W@’rgft’%ﬁf @ cembe expdiged undén Syveat oaditipneg(oxalyl chloride,
DMS@,@BINI Cl#Cla) waffprithdappoptipicl, substiainéd iafont Ba ketene acetal is formed in
Iectlvel ant agoni 20 the CBI receptor
st DY JeprolBHELOT DREPTARS CEEHISE e B 77ope bipe siph a5 buryltbum or

lithium he:epiethy}shsﬂﬂihﬁe iredorptdtia emaaﬁ WilichGaTHY aeffeect MYR kalBalatktal adds to the

amu of .structural a,
carborffE 0%, b oM Yhe hong RO et iy B bt vk
methapespiferyl) QhIOIS%FSIF evthamasilfedic ahydvidedmtht hbasencs of ddeksaigich as DMAP or
pyndlﬁé?ﬂﬁﬁ’feft%&saﬂﬁm£tﬁﬁ%@£ﬁ 8'%1}? oGS i narian, medical doctor

her clinician, I ncl udes aIIeV|at|on of the
de“§§hptons of the disorder bei ng treated. The novel
net hods of treatnent of this invention are for 25
di sorders known ty those skilled in the ar The term
"manmmal " i ncl udeg , and conpanion a { mal s such
as dogs and c The wei'ght ratio of the ek, of

the Formul a | he secongpagtive ingre nt my bé
varied &n i1l depend upon_tRe effecty dose of
each ingredignt. General lgi;08n ef f& e dose of each
will be wused* Bius, for exanple, wherl, a conpound of
the Formula | is combined with a 0-3 oni st the

wei ght 30 ratio of the conpound of theikermula Ito the
(3-3 agonist will generally range fré¢miabout 1000:1 to
about 1:1000, preferably about 200:]1 to about 1:200.

Combi nat i ons of cogf of _the Fo¥nmul a R1and gther
active ingredien Etgﬁly al so be n the
af orenenti on angg, bu I n_each case, effective

dose of eachglac |veHingred|ent should b sed.

Abbr evi afiQ § used in the fO||0MAngr emes and
Exanpl es: Lﬁé agq or ag.: aqueous; r hoc:

benzyl oxycaRbonylt, brine: saturated sdﬁtUﬁ)chlorlde
sol ution; Bu: butyl; DAST: diethylam nosulfur

I orld . 8-di azabi cycl o[ 5 undec
DR > B ot b AP GHENGHS Ayiie BLAZeEypip: s sodtum
borohytirue mred mtlasmlvmti;ke |nththmaol ME estetioff® tisvydifced wwahe ctetesiolvEiog alcohol 10
with aQE%E&QFJ: glﬁg-h gﬁmn n dnde mana ro 15 soivenbsuah as etlaﬁ:r or THF, The

am nopr opy
hydrom%mﬂ 18r19r @@veﬂﬁti fo tét: nlylthyde &1 by oxjeatiog neder Siemrcoftitions.
Schenfeaur s; HOAc: acetic acid; HOBT:
1- hydroxybenzotri azole; HPLC. high pressure liquid
chr omat ogr aphy; HPLC/ MS: high pressure liquid
chr omat ogr aphy/ mass spectroscopy; in 5 vacuo:
rot oevaporation; iPr: isopropyl; LCGM or LCVS: liquid
chr omat ogr aphy- mass spectrum '
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LHVDS: Lithi um Hexanet hyl Disilylam de-Li N(Si Me3)2;, M
nmol ar; nCPBA: 3-chl oroperbenzoic acid; M: nethyl;
ng: mlligram MHz: negahertz; min: mnutes; niL:
milliliter; mml: mllinole; MPLC nedium pressure
liquid chromat ography; MS or ns: nmass spectrum Ms:
mesyl (nmethane sulfonyl); N A Not applicable;
NaHVDS: sodi um hexanet hyl disilylam de; Ox-C: oxalyl
chloride; 10 Ph: Rhenyl psi: pounds per sguare inch;
it or RT: roomtenperapure; Rt: retention t{ne; g[FA

trifluoroacetic a HFR&%%{_ahydrofuran thin
| ayer chromato L, | : r; UV
ultra-violet. ounids’ ofygghe Present K may
be preparis procedures illustrah fn the ’
acconpanyi ng cherltzs 15 Scheme | OHH2, Pd/COH \ -~
N Fj/ CH3OH / Br 1l Ar:__~ 13 ff x-d
OH DMSO Ar~N R4 5 Et 3N R4 4 CH2C12 Li 0. or LHVDS
R I~K6 OCH3 Rt Rt H COZCH3 /1- mQE MsCl N f
Ar-( DVMAP Ar~,( R4 7 R4 8 68
R3 RZ
R3MgBI'
N OH B N— 8]
Al’\( Ar\(
R4 14 Ry 13

In Scheme 3, reaction of the carbonyl group of 11 with a carbanion such as Grignard reagent or

alkyllithium reagent in an aprotic solvent such as ether or THF at low temperatures affords the secondary
alcohol 12. The hydroxy group of 12 may be oxidized to the ketone 13 under Swern conditions. Another

. carbanion {either the same or different from that used in the first step) is then added to the carbonyl

group of 13 to form the tertiary hydroxy compound 14.
Scheme 4

R1 R1
O Rz
R,MgBr Rs
OCH >
N 3 THF OH
Ar\.( Ar\(
R4 9 R4 14

Scheme 4 illustrates the case where R2 and R3 are the same. Reaction of the carbonyl group of

ester 9 with an excess of a carbanion such as Grignard reagent or alkyllithium reagent in an aprotic

solvent such as ether or THF at low temperatures affords the tertiary alcohol 14.
Scheme 5

R R
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In Schenme 1, the starting material is the comercially
avai | abl e 1-(di net hyl phenyl)-3- hyroxyazeti di ne

(Cakwood Products, Inc.). The benzhydryl group of 1 is
renmoved by catalytic hydrogenation in an al coholic

sol vent using a palladi umcharcoal catalyst and 50 ps
hydrogen to afford the am noal cohol 2. The am no group

of 2 can be selectively al kylated with an

appropriately substituted 5 alkyl bromde 3 in the
prexsr Ol wrillgsiplgs the sere whare Ry and Baraopihe estey [Readtion of the ggter 8 with an

r . - ! r
oxoes TSRS e it s P Bl ol Yo O Yo
tempeagires affords ghegertigey alcop@®, Et 3N, CH2Cl12) to afford the
Schen@ropri ately substituted ketone 5. A ketene acetal is
formed in situ by deprotonation of an appropriately
substituted ester 6 With a styong base such as
butyl I'it hium or it KUn1he&dheEE%Idisilan1 e Lo an
aprotic sol vent as THE'at©-78 C. This ne
acetal adds t¢ tjhe 1 rbqur‘%guﬂp of
t he hydrﬁéy Nter 7. Acti vat$RTof they roxy group
of 7 wit t hanesul fonyl chl oride or nethanksul fonic
~anhydride inpthe BPesence of a base such aBr DVAP or
pyridine/DBU effects elimnati onC@Aafford|the ol efin
8. Scheme 2 Rt ~CO2CH3 Rt Ar CZECN3 | Nr Kl ~ R
CH3CH Ar N a g 9 R4 LiAHy Ether Rt \ /,0 Swem
x. OH HA__~NAR _~N, R4 11 Rg 10 15 IrRSche(%na 2,
¥Nhg an

the olefin of 8 i§/__ Ctively reduced to
agent such as um \b&sohydride in a i c\sol vent
| i ke met hanol . \The est@# ofRbiis reduc

0 t K&CH3
correspondhngggfcohol 10 Wth a e such as

['ithium al um un1hydride i nEteh aproti & solvent such as
et her or THF. Rfhe 5hydroxy group of 184i s8converted to

t he al dehyde 11 by oxi dati on under Swern conditi ons.
Suh&ilemas, the benzhydryl group of ester 16 is selectively removed by treatment with an

activating agent such as 1-chloroethyl chloroformate in THF followed by solvolysis in a nucleophilic

solvent such as methanol to afford the free amine 17. The amino group of 17 is alkylated with an
appropriately substituted alkyl bromide in the presence of a mild base such as cesiurh carbonate in an
aprotic solvent such as acetonitrile to afford 8. Reaction of the ester group of 8 with an excess of a
carbanion such as an alkyllithium reagent in an aprotic solvent such as ether at low temperatures affords
the tertiary alcohol 15,

Scheme 7
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-69 R~ OR R2 RMIBr NHTHE NOH Ar~ Ar~ R4 11
R4 12 Swern x RL RR 2 R3 Rz R3mMgBr OCH E O
Ar__ ~NA__~N R4 14 R4 13 In Schenme 3, reaction of
t he carbonyl group of 11 with a carbanion such as
Gignard reagent or alkyllithiumreagent in an
aprotic solvent such as ether or THE at | ow
tenperatures affords the secondary alcohol 12. The
hydr oxy group of 12 may be oxidized to the ketone 13

- under Swern condi'fi ongy Anot her 5 carbani ot ( ei bher
the same or diffg}e@(from tfapggsed in theXigst
ed

step) is then 0.t he—ea+bonyls gr of 13 to
formthe tertiary hy #d%ey campound 14. Scheme 9CRs Rt
R2 RZI\/QBh\EgN(I}BTHEN(}IS Ar-l'Ar-( R4 9 R4 14
4
Reb

10 Schene | ustgr at es the case where,R2 diRR3 are
t he sane. tion of the carbonyl ~grolip of| ester 9
w th an excess of a carbanion sugﬁ@?ﬁ ' rﬁj reagent
or alkyllithiumreagent in an apr otic éd‘él ent* such as
ether or THE at | o terrrgeratures affords tRe tertiary

al cohol 14. Schene DR R RLi R3 Et O
N | OH Anf Ar Rs
N OH gL |_ OCH;
Ar B Ar
\{ 14 Et20 \( 9
R4 ' R4

In Scheme 7, the benzhydryl group of ester 16 is removed and the olefin reduced by catalytic
hydrogenation in an alcoholic solvent using a palladium-charcoal catalyst and 50 psi hydrogen to afford
the aminoester 19. The amino group of 19 is alkylated with an appropriately substituted alkyl bromide in

5  the presence of a mild base such as cesjum carbonate in an aprotic solvent such as acetonitrile to afford
9. Reaction of the ester group of 9 with an excess of a carbanion such as an alkyllithium reagent in an

aprotic solvent such as ether at low temperatures affords the tertiary alcohol 14.

Scheme 8
' R R
1 o 1 o
7 H,, PA/C )\(
| \ OCH:; o HIL OCHs
Ph\( 19
ph 18 0
. )J\ NaHB(OAc);
Ar 20 R1
R4 R
R, e
Rs
N OH R,Li N OCHg3;
Ar <
\( 14 Ep0 Ar\(
R4 R4 9
10 Scheme 8 depicts an alternative synthesis of 14. The benzhydryl group of ester 16 is removed

and the olefin reduced by catalytic hydrogenation in an alcoholic solvent using a palladium-charcoal
catalyst and 50 psi hydrogen to afford the aminoester 19. The amino group of 19 is reacted with an

appropriately substituted ketone 20 in the presence of a reducing agent such as sodium
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15 R4 R4 -70 Schene 6 also illustrates the case where
R2 and R3 are the sane. Reaction of the ester 8 with
an excess of a carbanion such as an al kyllithium
reagent in an aprotic solvent such as ether at |ow
tenperatures affords the tertiary al cohol 15. Schene 6
R3OICII Rt OCAO* O N OCH3 CH3OH OCH3 Ph~ HN 17
16 Ph Br CS2C8B CH3ICN Ar 3R Rt Rt /ORH Z R3 ,

. R2Li N OCH3 Ar~N Et20 Ar-( 5 R4 15 Ra 8 In Schene 6,
triacetprbopplydiilpdn 9 apjplégelveRt sud asdichbproathane| Reggtiopef the ester group of 9 with
an exdeSHPY @gkbMort é’Lﬁﬂhmm}M\ﬁtﬁﬁHﬁﬁ.alI@R&ﬁMﬁ}éaF&t RORbroBit 6dlvédBsuch as
ch%}oroet h%/slﬁfép({qor()f ormate i.n THE fol [owed by

- Ethe”igﬂ"(/ RS the tergpmiaioorot Mo| vent such as” net hanol
Schente® afford the free amne 17. The am no group of 17 is
al kylated with an appropriately substituted al kyl

brom de in thegresence of a mild base such asggcesi ym
carbonate in an\\10 aprotic solvent such as Je
acetonitrile to”ar®srd 8HWe)Yntlof the est ep” grvlp
of 8 with xcess of a ' ch a§ a

eagent in an r &4 sol vent N h as

al kyl l'ithiM
et her mcrowsélﬁnper atures affords thgapefti ary
al cohol 15. Schene 7 -71 R ORt O H2, pPd/C
R;MgBr
o 0
R, R
CF;CO,H :
N - s
e 24 CH,CI, BOC 23
Br
CH;CN Ar)\R
(iPr),EtN 3 4
0 R, CN
26 Ri oHg
Ry Ra 3
- Rz
N Bul.i CN
Ar 25 THF N
\( Ar\( 27
. R.4 &
4
POCI,
pyr
R
1 R,
Y R,
CN
Ar N
\( 28
Ry

In Scheme 9, the starting material 21 is the commereially available 1-(tert-butoxycarbonyl)-
azetidine-3-carboxylic acid (PepTech Corporation). The carboxy group of 21 is activated with a reagent
such as EDAC (1-ethyl-3-(3,3-dimethylaminopropyl)carbodiimide hydrochloride) in the presence of N-
methyl-O-methylhydroxylamine hydrochloride and HOBT in a solvent such as dichloromethane to afford
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N OCH3 CH30H ~ rJ OCH3 Ph- HN Ph 16 Br 19 Cs2CC3
CHSCNAr S RMA R Rt Rz O RBNO-0 OH R2Li CH3 Ar Ar~
NO14 Et20 9 R4 R4 In Schene 7, the benzhydryl group
of ester 16 is renoved and the ol efin reduced by
catalytic hydrogenation in an al coholic solvent using
a pal | adi um charcoal catalyst and 50 psi hydrogen to
afford the andnoester 19. The amino group of 19 is
al kylated with an appropriately substituted al kyl
amide B¢ o frrilpaniprs sgch dsangprsgerintay afbstiuteil Gdighad ecagent hddasslectively to the amide

carboriy SloHIb LAY B 9AAL the k&or@&3a@59feheou§c& é’a%yls#&tb #23 is removeg with

acetonitrile to aff . Reacti e ester
trifluogacegicgieidiin éﬁhleseé%@n%qo @nbfaﬁ FRIC G WiehFepsds wih an appropriately

substitateld yilldyl bromid®in 8@ @aRénck Bf Duild BIE QEdhGs ﬁﬁioﬁ%yleﬁlyﬁﬂmﬁfin an aprotic

v PRGNSR S RS S o

approflately subilithted BitrilPA6 ¥ith @storgeHAR{ DAk YsSutyNithdith iRbn Eibroﬂ: solvent such as
THF aBZ’F’ SOC %%15%d51%"the c%beh%oup%f 2540 'hlfo é fhe hpﬁroxy nitrile 27. Activation of the
hydroxy group of 7 with phosphorous oxychloride in the presence of a base such as pyridine effects
elimination to afford the olefin 28.

Scheme 10

R1 R1

O o
—_—
N N

Ar\( CHCL  a \(
8 29

R, R4
1) Ms,0O, pyr
2) NaCN, CH;CN

LHMDS
THF

Ar\( 2

R4

In Scheme 10, reducing agents such as diisobutylaluminum hydride in an aprotic solvent such as
dichloromethane add selectively to the ester carbonyl of 8 to afford the allylic alcohyl 29. Activation of
the hydroxy group of 29 with methanesulfonic anhydride in the presence of a base such as pyridine forms
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R4 14 R4 9 10 Schene 8 depicts an alternative

synthesis of 14. The benzhydryl group of ester 16 is

renoved and the olefin reduced by catal ytic

hydr ogenati on in an al coholic solvent using a

pal | adi um charcoal catalyst and 50 psi hydrogen to

afford the am noester 19. The amino group of 19 is

reacted with an appropriately substituted ketone 20

resence of reducin ent such as sodium-72

and le@FCa“BD@? VsJrsKpE “ﬁleal?bﬂga\l%lﬁs godiyp gygide dn g gplveat such as

acetordiritdfoanoiht hiaile 30, RERCHiiris dbprbfogatebi K a gfoap Pasefsudh aMHMDS in an
um.or

o A 5 B PR A T B e
as an mphmﬂa@iy ﬂﬂbﬁmmgi’ﬁileﬂ atdideds afidrfl dred. Comptwerdt3il aay bakdgdetdd to a second

.round%fdep?@tgﬁa%%n/glkglagon t%w) CCH3 N "O N HOBT, EDAC N

QC"21 BOC 22° "RIMgBr 4, O RRt N CF3CRH HEN N- 2?24
Schen@éaz BOC 23 BIr CH3CN |Ar\R4 (iPr)2EtN 3 O R2 CN
26Y R OHR Rt R3 s O- N BuLi C N Ar---( 25 THE
Ar---( N27 RaRa Pegﬁr

Rs o Rt Ry
Y/ R, 32 Rzo
— «
OH DMAP
Ar Ar
CH,CI.
~ 29 a2 \( 33
R, R,
HNRy Ry
CH,CI,
Ri Ry
Vi Ra

In Scheme 11, the hydroxy group of 29 is reacted with an appropriately substituted chloroformate
to afford the corresponding carbonate 33. When 32 is 4-nitrophenylchloroformate, the resulting
carbonate 33 is reacted with nucleophiles such as primary and secondary amines in an inert solvent such
as dichloromethane to form the corresponding carbamates 34.

Scheme 12
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Rt R3 R2 NCN A~ 5 Ra 28 In Schene 9, the starting
material 21 is the commercially avail able
1-(tert-butoxycarbonyl)- azetidine-3-carboxylic acid
(PepTech Corporation). The carboxy group of 21 is
activated with a reagent such as EDAC

(1-ethyl -3-(3, 3-di net hyl am nopr opyl ) car bodi i m de
hydrochl oride) in the presence of N

met hyl - O net hyl ydr oxyl am ne hydrochl ori de and HOBT in
a solvent such as dighl oronethane to afford Ri73 qg1de
22. Carbani ons '

as a raPRL:OPri atel y subs
Grignard rea 2%;§e_ghﬁ§§£f§qgo t he Rs
car bonyl gr of to f@r th Letone .
tert-bud ar bonyl groug og] 730 s e
trifluoroadeticyqpcid in dichloronethanelto fgrmthe

am ne 24, WHich reacts with an appropri &uel y
substituted al kyl bronmide in the presence of a mld
base such as diisopropyl ethylamne in an apr th Pg(:
solvent |ike CH3CN to afford the ketone 25.
carbanion is forned in situ by deprotonation jof an
appropriately stbstiguted nitrile 26 with &Rgtrong
base such as bu { thi um i Arqn-8protic sol
as THE at C. Thfs adds tofthe carbo gr up,of
25 to affor e hydroxy nitriRe 27. Actliv tlon:of t he
hydroxngL€Up of 7 with phesphorous o}¥£h oride in the
presence ok a bggse such as pygjcdi,ne effects

elinmnati of4to afford the oIeﬁ;oNZS 10 Sch¥re 10 Rt

ggn S%CF%E‘%E‘B%VP’ %?up'\géﬂnp'apg reaggs un Xc1‘g§\rlpgrf;§tw11: /I—EF ?yrldlne

complb*—ﬂ%omleﬂ such as dichloroethane at 40 °C to form the corresponding fluoride 35. To change

substitution on the azetidine nitrogen, the existing N-substituent may be removed by hydrogenation with

5  acatalyst such as 10% Pd on charcoal to afford amine 36. In the latter case, the alkyl group may be

replaced by alkylation with same or a differently substituted bromide 3 under conditions described in

Scheme 7 to afford 35.
Scheme 13
R; R
Rz 1\__ Ro
Rs DAST N
N OH CH,CL,, -78 °c’ Rs
Ar\( 28179 N
14
R4
R, R
S Ar Br
3
R
A,-\(N 3 R4
e T —
R4 37 CSzco_';
CH,;CN

10
In Scheme 13, the hydroxyl group of compound 14 can be eliminated by treatment with DAST

(diethylaminosulfur trifluoride) in an inert solvent such as dichloroethane to form the olefin 37. To
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ICJ- ,CNECN ArNArN Ra 31 30 4 R31 LHWOS THE R

R Rz NCN Ar~ 28 R4 In Schene 10, reducing agents

such as diisobutyl al um num hydride in an aprotic

sol vent such as dichl oronet hane add sel ectively to

the ester carbonyl of 8 to afford the allylic al cohyl

29. Activation of the hydroxy group of 29 with

nmet hanesul foni ¢ anhydride in the presence of a base

such as pyridine forms -74 and displacenent of the
changprenbytitatien ani thhazgtidivehitrogshi the cxistolg Nasibsiodiconmayianideved by 1-
chloro@th?f%h‘l’cﬁ%m%t’@l!a affdrd AR ﬁﬂngrtﬁé a?lﬂfl grr H? ok ﬁe ta&:'d b K ﬁ(glatlon with

he nitrile is deprotonate se S

same ‘Fﬁl\ﬂﬁerf’fﬁiyéﬁbmﬂﬁ%‘rhm@éi“: v esnder senshitions de‘p‘H@edtm $ql;wne 7 to afford 37.

‘Schenleggper at ures and the resulting carbanion reacts with

el ectrophiles sBgh as an appropriately substgtuted

al kyl iodide to the 31. Conpound 31 ma be/, Rs
subj ected to d 5 PbhirOGHBE
depr ot onat i oh/ i on"To formr28. Schery

R R Rl
oﬁ‘z@s 13R4 R4 HNRLIR12 CHzCR
Ry

R, 40
H,,Pd,C
R4 Ar Br
R5 3 R‘l
R, Rs
Ra -
N Rj

R4

In Scheme 14, the carbony! group of compound 13 was converted to the olefin by condensation
with a Wittig reagent such as methyltriphenylphosphonium bromide that had been deprotonated with a
strong base such as n-butyllithium to afford olefin 40. Hydrogenation with a catalyst such as 10% Pd on
charcoal reduces the olefin and may remove the N-substiutent to afford amine 41. In the latter case, the
alkyl group may be restored by alkylation with bromide 3 under conditions described in Scheme 7 to
afford 42.
Scheme 15
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RRR2,IO NO.f\/ Armi N, / Rlz R4 34 R11 In
Schene 11, the hydroxy group of 29 is reacted with an
appropriately substituted chloroformate to afford the
correspondi ng carbonate 33. Wien 32 is

4-ni trophenyl chl orof ormate, the resulting 10 carbonate
33 is reacted with nucl eophiles such as prinmary and
secondary amines in an inert solvent such as

di chl oronmet hane to formthe correspondi ng car bamat es

34. Schene 12 -05 Rt Rt R3 HF-pyridine _Ri-oH
\ 3 ACI/NOH CH2) 2, 4P~ NFR4 14 35 R4

Pd, C Rt ARBr Rz RBR NFRal J

N R 35 Cs2 6 a CH3CNTn Schere 12, the hydroxyl

group of c und 14 reacts under treatneBbC th

HF- pyri &3Xe conplex in a solvent such as

di chl or oet hane 40 Cto formthe corresponddng
fluoride 35. To change substitution on the azetidine
nitrogen, the existing N-substituent may be eﬂpved by
hydr ogenation with 5 a catal yst such as 10% Sh
charcoal to afford amne 36. In the latter case, the
al kyl group @gmy be replaced by alkylation wfth sane
or a different)QHsubstitut aek br@ri de 3 under Ry oH

' conditions d {bed in 3
! R4
Ar - N
IPI'QEtN H
Ry 45 CH;CN 44

In Scheme 15, a carbanion such as tert-butylmagnesium bromide is added to the carbonyl group
of compound 23 (Scheme 7) in an solvent such as THF to afford hydroxyladduct 43. The tert-
butoxycarbony! group of 43 is removed with trifluoroacetic acid in dichloromethane to form the amine
44, which reacts with an appropriately substituted alkyl bromide in the presence of a mild base such as
diisopropylethylamine or Cs,COj; in an aprotic solvent like CH;CN to afford the alcohol 45.

Scheme 16

R1 OH R1
DAST - 4
N CHCl, N
BOC 18 °C BOC
43 46 -
TFA
R
\ Ar: Br Ry
Y 3 Y
! R4
Ar ~ N
\( iPr,EtN H
R, 48 CH,CN 47
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Schenme 7 to afford 35. Schene 13 Rt Rt Rz Rz R3 DAST
01 CHR3 CH2Cl21-78 C Ar~N Ar~/N \Ra 14 R 38 4 O C
a'J~O0-~ THE Rt Rz Ar\ /Br R Rz 3 Ar~-NR3 Ra N R3
E 37 CS2CO8 H Ra CH3CN 39 10 In Schene 13, the
hydr oxyl group of conpound 14 can be elim nated by
treatnment with DAST (diethylam nosul fur trifluoride)
in an i nert solvent such as dichloroethane to formthe
fin 37.. To -76 change substitution on the

In Scha%ﬂ? dherherdronyl ssenarpf cpmpound 43 (Sohema @ dbeintipatedhit trastigenteith DAST
(dlethﬁamamggbtyiﬂﬁonﬁly ixpalr %@Jeﬁb’ducl?ﬁb' cQ&Iﬂfrgthﬁﬁr% tb fo%}H bREA 46, The tert-

e a .gro m e re ace
outor RIRA R o0 1 rerdayil i e ooy S eemeiipesg form e amine
47, wiithomacthevith anreghgropdainlgtistibsausedddis Tt biohedd ih thePehene offa n@d base such as

diisop%%&gtﬁ'lglgx%_?n'é 05\}%% in a:ll'niﬁpgojic sEelzl?terf gi(ﬁ(?ﬁ%@ﬁ%o%éd ﬁ\)’l% afélol%% 48.

Scheme 17

R, Ri
Vs H,, Pd/C
N CH,0H N
BOC BOC
43 49
TFA
R ~ Ar Br Ri
Y Y3
R, %
N -
-« N
_Ar\‘( iPr,EtN H
Ry 51 CH;CN 50

In Scheme 17, the olefin of compound 43 (Scheme 16) is reduced by hydrogenation using a
catalyst such as 10% Pd on charcoal to afford the saturated compound 49. The tert-butoxycarbonyl
group of 46 is removed with trifluoroacetic acid in dichloromethane to form the amine 50, which reacts
with an appropriately substituted alkyl bromide in the presence of a mild base such as

diisopropylethylamine or Cs,COj3 in an aprotic solvent like CH;CN to afford the alcohol 51.
When R] is an appropriately substituted aryl group, such as 3,5-difluorophenyl or 3-bromo-5-

fluorophenyl, that aryl group may be further modified as depicted in the following schemes.
Scheme 18
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4 jH, Pd, C R Arx Br AR Y3 R AR RRE" A
CS2CB NJ a 42 CHBCN H 41 5 R4 In Schene 14, the
carbonyl group of conpound 13 was converted to the

ol efin by condensation wth a Wttig reagent such as
met hyl tri phenyl phosphoni um brom de that had been
deprotonated with a strong base such as
n-butyllithiumto afford ol efin 40. Hydrogenation wth
a catal yst such as 10% Pd on 10 charcoal reduces the
ol efin and nmove the N-substiutent tgq afford

am ne 41 e latter case, the &R roup may be
restored b lation with brom de 3 gondi ti ons
described in"$chenme 7 to afford 42. Scheng” 15 77 O Kt
OH BO R MyBr NC 23 43 TFA Rt OH A

R4 =rte ~ A Rs iBsSQEtONRg R4 45 AR N
Scherme 15,1 a]carb@ni on such a ert - but ghegi um

S

br om i N added to t hBMEalohyl $;oup Nof conpound 23
(Schene Y) injfn sol vent such as ﬁE o afford
hydr oxyl &#duct™ 43. The tert 5 butoxycanpoﬁ?l group of
43 is renoved with trifluoroacetic acid in

; . . 0 Ci
di chl oronmet hane to formthe am ne 44, which redfcts
with an appropriately substituted al kyl br n&pemia
presence of a mld base such as THE

ReS
Ar Br RS
3
R, R4 R,
R3 i ’ R
F Cs,CO, 3
N F
Ar\( CH3CN N
55 H s

Ry

In Scheme 18, a good nucleophile such as the sodium or potassium salt of a thiol will displace

one or both arylfluorides of an intermediate such as compound 52 to afford sulfide 53. The benzhydryl

group of 53 is removed by treatment with 1-chloroethy! chloroformate in a solvent such as

tetrahydrofuran and the resulting amine 54 reacts with an appropriately substituted alkyl bromide in the

presence of a mild base such as diisopropylethylamine or Cs,CO; in an aprotic solvent like CH;CN to

afford the sulfide 55.
Scheme 19
O
8
Rg
Ro 1) CH;S0;H Ro
R3 o R3
N F 2)mCPBA (1.eq) N F
Ar or Ar
~ 55 H;510; ~ s
R1 CH2C12 R1

In Scheme 19, the sulfide of compound 55 is partially oxidized to the sulfoxide 53. Before

oxidation, the amino group of 56 must be protonated with a strong acid such as methanesulfonic acid in
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di i sopropyl et hyl am ne or Cs2CO3 in an aprotic sol vent

li ke CH3CN to afford the al cohol 45. Schenme 16 Rt OH

Rt DAST r_" _ 1 JJJI N CHzC12 ~N BOC -78 C BOC 43

46 ITFA R Ar Br Rt *Y3 Rar A/ iPr2EENF N R4

48 CH3CN 47 10 -78 In Schene 16, the hydroxyl group

of conpound 43 (Schene 16) is elimnated by treatnent

with DAST (diethylam nosul fur trifluoride) in a

sol vent such as dichloronethane to afford ol efin 46.
an solvggsuck pg dicljoromgiherer Sy brotpnetinn ek od@ned thespifvie thawbe ¢ridized to the
sulfoxide 'v&mh%ﬁroﬁﬁﬁﬁtsh& Apkodiduct &Iﬂygﬁéﬁﬁ?ﬁ naRes ﬁn‘PoquJf@ strbifber oxidant such

m ne , Which reacts with an appropriately
a53°@%§?¢?@f"é&m§i kyl bromide in the presence of a nmild
Schenfe@®e such as 5 diisopropylethylamne or Cs2C33 in an

aprotic solvent LFke CH3CN to afford tBe mcohol FA48.

2) mCPBA (2 eq) F

Schenme ﬂ% ®3 | Hz, Pd/C N CH3CH oC 43
49 TFA
N

RB Y3/ RS
Ar N CH,ClL, Ar
\( 55 \( 57

R Ry

1) CH,S0,H
R - R

In Scheme 20, the sulfide of compound 55 is completely oxidized to the sulfone 57. Before
oxidation, the amino group of 55 must be protonated with a strong acid such as methanesulfonic acid in
an solvent such as dichloromethane. Once protonation has occurred, the sulfide may be oxidized to the

sulfone 57 with an excess of an oxidant 3-chloroperbenzoic acid in dichloromethane.

Scheme 21
F Cn
R, (u R,
R3 K2C03 . R3
F o F
N DMSO, 150 °C N

Ar\( . Ar\(

R1 R1

In Scheme 21, the nitrogen group of a nitrogen-containing heterocycle such as imidazole or
1,2,4-triazole will displace one or both arylfluorides of an intermediate such as compound 58 at high
temperatures in a polar aprotic solvent such as dimethylsulfoxide and in the presence of a base such as
potassium carbonate to afford amines 59 .

Scheme 22
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R4 Ar~ N, N iPrzEENH R4 51 CH3CN 50 In Schene 17,
the olefin of conmpound 43 (Schene 16) is reduced by
hydr ogenation using a 10 catal yst such as 10% Pd on
charcoal to afford the saturated conmpound 49. The
tert-butoxycarbonyl group of 46 is renoved with
trifluoroacetic acid in dichloronethane to formthe
am ne 50, which reacts wth an appropriately
substitut ed alkyk brom de in the presence of a mld
base such as,._drisopropyl et hyl ani ne or CS2CO8Fin an

aproticB | i ke CH3CN to affordvahe 51.
15 When RI 2 appropriately substitutl group,
such as 3, 5-di{f | uor ophenyl or 3-brono-5- Uor ophenyl ,
that aryl be further nodified as oepl ted in
the fol | ow-ng SRS . sEﬁeme 18 -79 F E_# Rz R
R R6SNa %L RESK R 30 5 , 110 Ph N\ i/
Ph 5% od ca'j% ~)3yTHEF,h ENRGS Ar Br R6S
Y3 Rz Ra RReRs F Cs ~
Ph Ph 61
0] Cl
CIJJ\O
THF
i F
Nu
Ar Br Nu
R 3
2 B R4 RZ
Rj i
N F C82C03 F R3
AI’\.( CH;CN N
63 H 6
Rq

In Scheme 22, the bromo group of compound 60 can be selectively replaced by a nucleophile
such as Zn(CN), or LHMDS in the presence of a palladium catalyst such as Pdy(dba); to afford
the corresponding aryl-substituted analog 61. The benzhydryl group of 50 is removed by treatment
with 1-chioroethy! chioroformate in a solvent such as tetrahydrofuran and the resulting amine 62 reacts
with an appropriately substituted alkyl bromide in the presence of a mild base such as
diisopropylethylamine or Cs,COs in an aprotic solvent like CH;CN to afford 63.

Scheme 23
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Ar~N CHBCN N F 55 H54 Rt In Schenme 18, a good
nucl eophil e such as the sodium or potassiumsalt of a
thiol will displace one or both arylfluorides of an
i nternmedi ate such as conpound 52 to afford sul fide 53.
The benzhydryl 5 group of 53 is renoved by treatnent
with 1-chloroethyl chloroformate in a solvent such as
tetrahydrof Iran and the resulting am ne 54 reacts
with an a%propriately substituted al kyl bronide in the
presence f a mld base such as di ropylethyFaWIne
S8 in an aprotic solvent |IE
t he  de 55. Sc emre 19 F 0O F Hé
CH3 ¥YR2 R3 R3 F 2) mCPBA (1 eq) N F
55 H51 sICB 6 10-N £ Scheme 19,
‘sulfid npound 55 is'partfjally oxidized
R3Before oxi dati od, the ami o OUP\ OR ;56
nust pe prbtonated wigdnp strong acid sugh g
Ph NRanesul f oni ¢ aci d 4,80 an sol vent sghet
‘di chl or onet hane. Once pré&onat|on Hk~qCcurred, the
spi fi o may be oxidized to the sulfoxige widsh an
oxi dant such as periodic acid or by ad hg alimted
anount of a stronger oxidant such as
-3-chl oroper benzoic acid. Schene 20 RS O S \ |\R2
1) CH3SBH R2 Ra Ra F 2) nCPBA (2 eq) 8
Ar N 55\ 57

THF
N== F
N\ N’\ F
=/ Ar Br N\\/'
R \\r/S
2 R4
Ry, Rz
F C32C03 Rg
A CH5CN N F
. \( 67 e
R, 66

In Scheme 23, the amino group of compound 64 (Scheme 22) can be converted to a
heterocycle such as 1,3,4-triazole 65 by treatment with a reagent such as N'-[(1E)-
(dimethylamino)methylene]-N,N-dimethylhydrazonoformamide in the presence of an acid
catalyst at elevated temperature in an inert solvent such as toluene. The benzhydryl group of 65 is
removed by treatment with 1-chloroethyl chloroformate in a solvent such as tetrahydrofuran and the
resulting amine 66 reacts with an appropriately substituted alkyl bromide in the presence of a mild base

such as dnsopropylethylanune or Cs,COs5 in an aprotic solvent like CH;CN to afford 67.
PREPARATION 1

Cl

Y
§ )

Cl

o
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5 R R In Scheme 20, the sulfide of conmpound 55 is
conmpl etely oxidized to the sul fone 57. Before

oxi dation, the am no group of 55 nust be protonated
with a strong acid such as nethanesulfonic acid in an
sol vent such as dichl oronet hane. Once protonation has
occurred, the sulfide may be oxidized to the 10

sul fone 57 with an excess of an oxi dant

_i__éuﬁiLééﬁﬁﬁkéigﬁﬁ&%gfi%&ggn di chl or onet hane. Schenme 21
1-|Bisgt- m-3o1» o8 3 R3 Ar N DVBO, 150 C Ar
N~~ R 58 R59 In Schene 21, the nitrogen group of
a nitrogen-containing heterocycle such as imdazol e or
15 1,2,4-triazole will displace one or both
step 127 Y fl ugrigdes of an internediate such as conpound 58
at hi atures in a polar aprotic solvent such
A mixpyge ofi1 %ﬂ(ﬁ%%@m&mfdé’emdwhzqtm3 -présad e ©6f mlliphigs on activated

carborﬁ(q 9%) #5130 RaAt &%ﬁét%b%s%&%r&e& Q) Rk gﬂ(n@h l%)a}d%‘ér? gaé%.nd shaken at room

he
tempexp ggg g ﬁﬂpr relpﬁyaﬁ oﬁ-chF:alph tlpq,]so@@ogyas qnﬁce@trgjed to remove methanol. The
remduewasl W@hedqvﬂyhéﬁmiesfémer {1/1) to afford the title compound; INMR(CD30D) § 2.09 (s,

1H), 3.94 (m, 2H), 4.28 (m, 21H), 4.75 (m, 1H).

Step 2: 1-{ Bromo{4-chlorophenvlimethvi]-4-chlorobenzene

To a solution of 15.14 g (59.3 mmol) of bis(4-chlorophenyl)methanol in 100 mL of methylene chloride
was added slowly a solution of 71.2 mL of BBr3 (71.2 mmol, 1M in CH2Clp). The solution was stirred

for at 0 °C for 1 h. Then 60 mL of water was added to-.quench the reaction and the reaction mixture was

poured into 200 mL of methylene chloride. The water layer was extracted with methylene chloride (60
mLx2) and the combined organic layer was dried over Na2S04 and concentrated to give the title

compound; INMR(CDCI3) 8 6.24 (s, 1H), 7.36 (d, 4H, T = 8.7 Hz), 7.41 (d, 2H, J = 8.7 Hz).

Step 3: {-[Bis(4-chlorophenyl)methyl]azetidin-3-0l

The reaction mixture of 22.30 g (70.5 munol) of 1-[bromo(4-chlorophenyl)methyl}-4-chlorobenzene,
5.67g (77.6 mmol) of azetidin-3-ol (2) and 18.4 ml. (105.75 mmol) of N,N-diisopropylethylamine in 250
mL of acetonitrile was rapidly stirred for 1.5h at rt to 91 °C. Reaction mixture was concentrated to

remove solvents and residue was purified by silica gel chromatography with hexanes / ethyl acetate

* /ammonia (2M in MeOH) = 100/30/ 0.5 to afford the title compound; INMR(CDCI3) § 2.03 (br s, 1H),

2.81 (m, 2H), 3.55 (m, 2H), 4.34 (s, 1H), 4.50 (m, 1H), 7.29 (m, 4H), 7.34 (m, 411).

Step 4: 1-[Bis(4-chiorophenyl)methyl]azetidin-3-one

To a solution of 6.3 mL (71.42 mmol) of oxaly! chloride in 250 ml of methylene chloride was added
slowly 10.15 mL (142.84 mmol) of DMSO at -78 ©C and stirred for 20 minutes. To this was added a
solution of 11 g (35.7 mmol) of 1-[bis(4-chlorophenyl)methyl]azetidin-3-ol in 30 mL of methylene
chloride and the mixture was stirred for 30 minutes at -78 °C. Then 24.7 mL (178.56 mmol) of
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Nu F ArBr N\u Y3 3\ Rz RaRRz 3 F Cs2C33 R3 ArN

CHBCN NF 63 H62 R In Schene 22, the bronb group

of conpound 60 can be selectively replaced by a

nucl eophile such as Zn(CN)2 or LHVDS in the presence

of a palladium catal yst such as Pd2(dba)3 to afford 5

the correspondi ng aryl -substituted anal og 61. The

benzhydryl group of 50 is renoved by treatnent wth

1-chl oroethyl chloroformate in a sol vent such as
tricthylamineamaschdddd at a8 Ahahdttheemixeserved stigredfivrrich 6278 @@ béfere warming to rt.

The soMtiol wal p&RET RRY $08thel ¥f e sid &A&h&ﬁw@h Kyt RE %mgﬁc@ f ThEoreanic

resence m | d base such_as sopropy et hylam ne
layer %@%@@&%{a%@ﬁngﬁ?’&??t@t?& fiord ﬂP‘i tH emsedidt o afford

63. Scheme 23 82 F F HepppARATION® R2 ~NUN-NN R 2 F

R3 R3 N TsOH N F Phc' 64 Toluene Ph-' Ph 65 Ph OC

) :\
O

Prepared from 1-[Bis-phenylmethyl]azetidin-3-ol as described in Step 5 of Preparation I; Mass
Spectrum: m/e = 238 (M+1).

1-[bis(4-phenvl)methvllazetidin-3-one

PREPARATION 3

[onese

Methyl {1-{bis(4-chlorophenylymethyl]azetidin-3-ylidene}(3.5-difluorophenyDacetate

Step 1: Methyl (3.5-difluorophenyl)acetate
A solution of 5.0 g (29.1 mmol} of 3,5-difluorophenylacetic acid and a solution of 20 mL. (80 mmol) of
HCl in dioxane (4M) in 60 mL of methanol was heated at reflux for 6h. After cooling, the solution was

concentrated and the residue poured into 200 mL of ether / ethyl acetate (1/1). The organic layer was
washed with 20 mL of water, dried over Na2$04 and concentrated to afford the title compound.
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67 CHBCN NF NHG66 R In Schene 23, the am no group

of conpound 64 (Schenme 22) can be converted to a

het erocycl e such as 1,3,4-triazole 65 by treatnent

with a reagent such as N-[(IE)-

(di met hyl am no) net hyl ene] - N, N- di net hyl hydr azonof or mam

de in.the presence of an acid 5 catalyst at elevated

enperature in an inert salvent such as toluene. The
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o RPN B0 ot o R i ot G50 i i

nitroggrr. éBethseva hidded misbldtias@.626 @wdB.2 asndl) mﬁmﬂt}@ (By3-giflnytoptmnlacetate in 4

ol oféﬂ}-[ﬁ%‘é@%s&k% A% %R[r%i'aﬁl 7%‘318 Wer %5} RN 020308 26195 mmol) of 1-

[bis(4-rhlogipbenylatethyHenshidinptongint hll| HEtwastidded3nd the soBtiepwas stirred at —78
°C. Ahzel b, dhdvedtioh whs qiexdhdd By additldn & 1062, AtBatiFRMINID{CI solution and 20 mL
1- benzhydryl azetan-3-0l (1) and 3.5 g of palladium on

of ethere (TG e VTR 1iidb) 291 FPus yemvasotashsdtH i fderwRlae combined organic
layers WepsS®ashbd ®1th binedfridadsiveryhdghedivie 6@ B8 knd @6ncemehi®N ke Resiue was filtered
throughQ¥Re o%ﬁm%s atiheoin %théxghé}anég%ta%rdrtﬁm}/eaéom?% n%afﬁlflﬁémag) 5291

uti O was~ concentrated to renove anb

(d, 1Hrles$.8lik), Rad (Waidhlee 8 @iHzY 3HEX A RIE I etSEHz)( 184)d, 16 Jaf fOHE), 3.74 (s, 3H),

4.03 L BE 1? 8 @%gﬂotyﬁj(ﬁ “’56&% %E‘.; 82 f%ﬁ gts%(x’}gztﬂf’ 738 (m, 410);

Mass gPeFBWérm/(ef @ﬂl(M"‘é pheh $(}1}r€1‘t(}69|4](M¢1 8AC? BBBnzene To a
solution of 15.14 g (59.3 mmol) of
bi s(4-chl or ophenyl ) net hanol in 100 niL of nethyl ene
chloride was added slowy a solutlon of 71.2 nL of

A sohwid efi0.V bg qwmimot) hémethﬁc{tl +[bi@(Wrbﬂlﬁn)ﬂh&tﬁyﬂ]%moﬁyweedm-}yl} (3,5-
d1ﬂuo¥3%ﬁenyl)acetate, 0.295 g (1.73 mmol) of methanesulfonyl anhydride, and 0.400 mL pyridine in 5
mL of dichloromethane was stirred at room temperature overnight. To this was added 0.400 mL of
diazabicycloundecane and the solution remained stirring at room temperature. The mixture was
partitioned between ether and water and the aqueous layer was washed with 20 mL of ether. The organic
layers were washed with brine, combined, dried over MgSO, and concentrated. The residue was filtered
through a pad of silica gel using 20% ether-hexane to afford the title compound; INMR(CDCI3) & 3.67
(s, 3H), 3.84 (m, 2H), 4.25 (m, 2H), 4.54 (s, 1H), 6.76 (m, 1H), 6.78 (m, 2H), 7.33 (m, 4H), 7.38 (m, 4H);
Mass Spectrum: m/e = 474 (M+1 35C, 35C1) and 476 (M-+1 35C1, 37C)).

PREPARATION 4
Cl
' A/
o]
N —
W, F
Cl F
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poured into 200 nL of nethylene chloride. The water

| ayer was extracted with nethyl ene chloride (60 15
nm.x2) and the conbi ned organic |ayer was dried over
Na2SO4 and concentrated to give the title conpound;
I NMR(CDC13) 6 6.24 (s, 1H), 7.36 (d, 4H, J = 8.7 Hz),
7.41 (d, 2H, J = 8.7 Hz). Step 3:

1-[ Bi s(4-chl orophenyl nethyllazetidin-3-0l The

reactlon n1xture of 22 30 g (70.5 nnDI) of
Methy] yigt fgliiarophdnyDmetheliazetidre S it dne 3 Shlith hendlaestat® 0

EI OQ%QIH{I(YJ of@ QT'HX#Z@ 5@f-nn§)¥)et;f gl §'SQi1ﬂLfo%#lh@§@aée ¢ m mL of THF was

(10 N, N-di i'sopr opyl et h
addedaﬁolé}té@t QP Shorgmply pf mtylhgmw 2exM safition. lzr,hexatleSI’ imdts@md for 30
minut&lat 778 ReaGbufitn 6 9('13Ug’ @ 8\raSmé1p Bple[b‘is(@ﬂﬁ&oﬁ&nylﬁrﬁ&ﬂﬂﬁzeudm 3-one {7)

in 10 R B R T R e o S ApR 5B Car B 4hbH oD of &
dnneﬂmauumpywm@bj)s ma@ﬂaﬂhoimommlaéﬁrqs}dbwmmm 41des .0 mL ( 37.4 mmol) of

metha%%?ﬁ&@‘f'gg 1{&'%& %%%& §%d t%ﬁ lgt:i)’onl\ﬁis sﬁﬁecéfgl h aszlt_l_8 5 g‘ﬁrﬁgl -78 °Ctort.

The re@qaﬁonmpq}turewqg;‘.he(nmarm% to 42?53 8tdespirrad for add1t10na1 2. 5h The mixture was poured

into 290 hBio$ éterahdl ﬁrﬁﬂlﬁ@ el 50 el dhwh NABEEORITRe dg@nelayd was dried over Na2 S04
solutlon of 6. (71.42 nmmol ) of oxalyl chloride in

and copgptrgied ?hfh%%lﬂgﬂ Vé%é‘ufaﬁ?do‘m sHicagglchepmpingraply Hith hexrqpe Sethyl acetate =
15 : 1 triaffoidite 8de pongiojndy fl NDRRSODEN! 3 )-5786 Ws A4k, 584 ¢, @8 f4d5 (B)2H), 4.54 (s,

1en), el T3 678 oy 400 e B e AN st e B Q1 35,

35CD3@®%E(Nﬁ1ﬁéCh9WQme 30 chloride and the m xture was
stirred for 30 m nutes en 24.7 niL (178.56
nmmol) of -84 trlethylan$ﬁgzgﬂghggged at -78 C and the
m xture was stirred et 1 h at -78 C before warmng to
rt. The solution wWg ured i niep 500 nL of ether and
washed with 50 niL of / NaHCO3. organic | ayer was
dried over Na2SO4 and cyn : o afford the title
conpound. PREPARATI ON - [ bi s(4- phenyl
nmet hyl | azeti di n-3-0
1- [ Bi s- phenyl net hyl yi din-3- described in Step
5 of Preparation 1; Spectrym~me = 238 (M1).
10 PREPARATION 3 d OOF d g Mthyl f
1-[ bi s(4-chl oropheny net hyl | azeti di n-3-ylidene} (3

Methy® (35 Bt o PRAGNY L didkSy Bl Bhvi)azetidin-3-ylidene]acetate

Prepared from 1-{bis(4-phenyl)methyl]azetidin-3-one (Preparation 2) by procedures described in Steps 1-
3 of Preparation 3; Mass Spectrum: m/e = 406 (M+1).

PREPARATION 6

%

Methyl{1-[bis(4-chlorophenyhmethyl}azetidin-3-y1} (3,5-difluorophenyl)acetate

epared f
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Step 1. Methyl (3,5-difluorophen)acetate 15 A sol ution

of 5.0 g (29.1 mol ) of 3,5-difl uorophenyl acetic acid:

and a solution of 20 nL (80 mml) of HA in dioxane

(4M in 60 nL of nmethanol was heated at reflux for 6h

After cooling, the solution was concentrated and the

residue poured into 200 nL of ether / ethyl acetate

(1/1) The organic | ayer was washed with 20 nL of

ter, dried over Na2SO4 and concentrated to afford

Toa sp}Hgopf q>ft5| Qe @Qéﬂm of_ng?ghydsflelbls@-clwgppiypyl)methyl] azetidin-3-ylidene} (3,5-
difluofophénigl)anethteGh 60 maptfdfyOH amt I5ythi, efacm@ig (Y amm ad it 738 yig}(21.08

mmolf ot é%?gl% fT:h{%J 93’11%%%\5 lst)irﬁecdefglagh é%h%ﬂt po%lnefl ngo %Sdpﬁ& o? ether and washed

umi n hexane and
with 5@@& ‘efdiq HCPg. Ghgrrinic lzmet vaogisied oy Nah$Gi anésoratdntea@bda The residue

was p gtb%(g#]i’:g % ] gl’u‘ﬁl%gto éh w1t nggxa}xes thgleac 43 6? aﬁﬁglgt}g t]&le cngpound
INMIGEPEI3) 67 Gl S £ %&ma]cH)a F80-815 P 8D, 2 @R AR)R.69 (5 31D, 3.86 (6, -
11 HzSﬁJI)UIl B@G ﬁfl) 8 7@9‘9 1@1)(489&? ?@62240]:7 3 S(m 8H); MassLlSprﬁctrun}, I—IIEG =476

or ophen di n- 3- 6ne )

(M+] Sﬁb@déﬂ%(Mﬁbgéénﬁql n was stirred at -78 C.
A¢ter 1 h, the reactionpaepaRNened by addition of 10
mL of saturated NHA4C1l solution and 20 nmL of ether.
The | ayers were segdyated and the aqueous | ayer was
washed with ether. The—conbined organic |ayers were
washed with brine, o{@ over nagnesi um sul fate and
concentrated. The rey

plug of silica gel Yekane to afford

the title conmpound; 1NVRTB 2 2.91 (d, 1 HJ =

8.3 Hz), 3.14 (d, | 17 (d, 2H, J =

8.2 Hz), 3.32 (d, 1 de(s, 3H), 4.03

(s, br, 111), 4.42 (s 111), 6.76 (m

1H), 6.6.89 (m 2H)/ 7.33 (n1 4%&, 7.38 (m 411);

Mass Spectrum nmfe = 492 (M1 35Cl1, 35C1) and 494 (Mt

35C1, CI). 3715 Step 3: thhl

1-{Bis(4-¢hic : & AEstdiny 3y (Gyardiduquenhs a3li dene} (3

To a sbhuté:d d»fuorfcgqh en ydmoamaﬂ@m [ﬁ@tz;ucnlu@@h@ﬁylﬁaeﬁﬂyl]gazétﬂdnﬁﬁ-yl}(3 5-

B b P P ST e 1292 G B el s

solutiqr@n FHFY | THesolubpireasystijrad ﬁ;ﬁ’aﬂ eninudes206°@) [hen/Bg nﬁmﬂi)mnsﬁ,llfate

€ Was rre

YT WP gn e a4 @ndierpesiralgd to affor(?Ble title compound
INMRICRZ ) i53y20! (9 2RRlelcisn(e, 22Nt 30E, 2’:H)l b4 @nm)emnad (m 3H), 7.30-6-7.40(mm,

tirrin roomte r

S10: N e oBr e | B0 o anir s G Ak Hlhqueous
| ayer was washed with 20 nL of ether. The organic
| ayers were washed with ' i ned, dried over
MyS04 and concentrated.Pﬁﬁggﬁégﬁﬁﬂg was filtered
through a pad of sidjica gel using 20% et her-hexane to
afford the title congound; I NVR(CDC13) 8 3.67 (s,
3H), 3.84 (m 2H), 4 4.54 (s, 111), 6.76
(m 111), 6.78 (m , 7.38 (m 4H);
Mass Spectrum nie 35CI) and 476 (Mt
35C1, 37Cl). 25 PREPARATHON 4

decah :.Iltp 91 %ﬂkiﬁ%éﬂﬁg “Eyrgz[c'tlgf andal{}éjm&ngg &flmrm%éf E‘cirq b3 ! {I‘he mixture was
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O NF d F 86 Methyl {I-[bis(4-chlorophenyl

nmet hyl | azeti din-3- |lidy ene}(3 5-difluorophenyl
acetate To a solution of 3.83 g (20.57 mmol) of

met hyl (3, 5-di fl uor ophenyl )acetate in 30 nL of THE was
added a solution of 8.6 nL (21.51 nmol) of
butyllithium (2.5M solution in hexanes) and stirred
for 30 ninutes at -78 C. A solution of 5.73 g (18.7
azetldln 3-one
was

o arsbRtﬁoﬁ 610, s’mnﬁtl 0. 571) Tbﬁﬂlyl %m@ﬁdegn (6@ &L%frﬁr&l{y)ene Enlbride was

e TR Y AT QPN m%pm@fz@%&m@nﬁfd# 9Tt

2.35 e mmﬂlﬂfﬂeﬁyﬂblsmmrbﬁﬁnyMemﬂqmehcﬁnﬂ-yl} tlES-ﬂﬂqufoplﬁHﬁyl)ethanol in 10
mL of/}@&%ﬁéﬂe cﬁl%ﬂd{ Shs adlaecﬁs atbove reac 1on x?ur 'é?e réa tuo zmxtur was stured for
rea Fh n? 45 na St PP e

] tiron mXxture was
30 minyses a4 ofihi G- Frhah 322 51 (Zt’rﬁemml)@fuwhmnpwm gided attnfébOQa@I the mixture

was sﬁﬁede)r ai aﬁ erg ang, Waphie qraé.’\bchﬁ]edqgto ho m‘L @%M?ﬂ%sheﬁ%h 30 mL of aq

N ity ias Pt 0% ROTeps<BtB) ot i compound
INMRDS 3 SOy Ta(ph  HN2 34 (e XE)) 891 AmelHiy3.1 Do t1HD,6.48 (ml5H) 3IB5 (d, ] =

10Hz 31‘%9,)1 593( glﬁ)( §,17f 'ftF%s (mﬁlgg%?nd %NR&CQ%& ), i/iaﬁ Spegtr% m/e = 446

(M+13a¢1, 3$91) a6l 448 (il 32a0 37CIy. 33 (m 3H), 7.38 (m 2H);
Mass Spectrum nle = 474 (Ml 35CI, 35CI) and 476
(Mtl 35C1, 37Cl). PREPARATI ON 5 O OF 15 F Methyl
(3, 5-di fl uorophenyl )| 1- @BEﬁHQﬁJWW%?hyI)azetldln 3-ylid
enel acetate Prepared from

1-[ bi s(4- phenyl ) net hyl ] gZzet\j di n- 3-one (Preparation 2)
teps 1- 3 of Preparation
1.0

by procedures descri bed
3; Mass Spectrum nme = (M+l). PREPARATION 6 d O
N OH

O NF 20 d F

Cl

- 3-[(S)-{4-Chlorophenv)(3-hydroxyazetidin-1-vDmethvl Jbenzonitrile

Step 1 N-[(1 E)-(3-cvanophenymethylene]-2-methvlpropane-2-(R)sutfinamide

A solution of 19.0 g (157 mmole) of (R)-(+)-2-methylpropane-2-sulfinamide and 89.0 g (314 mmole) of
titanium tetraisopropoxide in CHCly was stirred at room temperature for 10 min. Then a solution of

21.6 g (165 mmole) of 3-formylbenzonitrile in 10 ml. CH»Cly was added, and the solution was stirred at

room temperature. After 18 h, the reaction was quenched by the addition of 30 mL brine and the solution

was rapidly stirred for 15 min. The mixture was filtered through a pad of CELITE and the residue was
washed with 300 mL of CH2Clp. The combined organic extracts were washed with brine, dried over

Na2S504 and concentrated. The residue was filtered through a pad of silica gel using 20% ethyl acetate-
hexane to afford the title compound; "H-NMR(CDCl;) & 1.31 (s, 9H), 7.65 (t, 1H, T = 7.8 Hz), 7.82 (d,

- 1H,J=7.8 Hz), 8.07 (d, 1H, J = 7.8 Hz), 8.20 (s, 1H), 8.62 (s, 1H); Mass Spectrum: m/e =235 (M+1).

Step 2 N-[{S)-(4-chlorophenyl }(3-cyanophenyl)methyl]-2-methylpropane-2-(R)-sulfinamide
A solution of 20 g (85.4 mmole) of N-[(1E)-(3-cyanophenyl)methylene]-2-methylpropane-2-
{R)sulfonamide in 1000 mL toluene and 400 mL ether was cooled to -60 °C in a dry ice-acetone bath.
Then 170 mL of a 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.

-89 .
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Met hyl 11
- [ bi s(4-chl orophen3LIl ) ngLhyl | azetidin-3:yll(3,5-difluo
nphgLnyl )acetate -87 To a solution of 5.0 g (10.54
mol ) of nethyl {I-[bi s(4-chl orophenyl) net hyl ]
azetidin-3-ylidene}(3,5- difluorophenyl)acetate in 60
m. of McOH and 15 nm, of CH2Cl2 was slowy added 798
ng (21.08 nmol) of NaBH4. The solution was stirred
for 5h at 0 C, then poured into 250 nL of ether and
The roggiionas qWDFhFdBU aglition oRFPONHOEB AN B4 Ganiution znddhe lagess were

separa@@'d' Q‘He Moer3pa \@a@ﬂedgﬁﬂpﬁﬁ%ﬁa&ﬁlﬁots Ifk%tlfrﬁéd ﬁﬁﬁ(ﬂ%om&l and brine,

ur i d Silica gel chraomatography w hexanes
then was flgjg %(E%ﬁ %&Sé)ék a9 apiospiepiech d e Tsidae Uéh%]&y%thmugh pad of silcage using
10 to 3@)’9’85 %): hécage REAM thd &k corgpoggd i de‘l'%é‘yg &Q?fﬁhnjeé H_ analytical

Chlraliz&k A]i)lqylum,g, ,35{ 1@@1{(@@@;)6@ 27s, 59@ 3173@ 18D 8563 (¢ 1BBH)= 2.3 Hz), 7.24-7.7
(m,8H). 24 - 7.34 (m 8H); Mass Spectrum me = 476 (M1

Step SOiCI ng ii%@ganéd 55’:4 }ﬁor{)p'vkh;enyf h&ﬂib@% mtnllzREPARATI N7 d

To a s@lutidn ¢B56 (mg-(2 15 amaydd) @iy $Es-yblopeat )Gl dayadplidnyhethyl]-2-

me l anec. [+]
thyﬁrrcﬁiaﬁé mg{)or?gtrfﬁia}ﬁc}e?ﬁ [b%fi%(oitg{h ng@%ﬁ‘gﬁéﬁ% 9&%4%1 8L F dikane. Th

SOlﬂtlcﬁlz\’éal‘SlS@ir?ﬂ% rqpin} tepergtureiof fluiming ice myd Jibntsalvaithed() mL 2erriThe solids were
collectiiBy HRStiaddRdha @&E Hfséc@’ﬂ:d% ?hmjnnmof 4((?’:11]]; e{ﬁgpénl:l ngmL of satyrated

Neacby Sl BTG 0y U5 SRR £ i
combld@hagﬁ;mlauees wiers deetbear Nm@gm@hoh@et;ﬁahmtagotdrtgm%i doepound as an
o ENHEBSA B oaty il 14 L8

Step dand coBdEM i phgi ethyl]benzonitrile

A solug WE‘K ﬁ[?%é% nﬁge ' 6{?39 da?r}gﬂa%éﬁilgr%plgeﬁgnn%gﬂ%@%zo?ltﬁlg #7d 1082120

mmoleg |ff epigerBydind offmethenc) 2@s ¢tivied ishedark 3GC12)hoans T 48lution was
partiti¢dtibet3B&l CHﬂ@h)ld waldr QﬁEﬁh@Bfeﬂ fB¥e 8epafated. @bk orghiic layerBihis dried over

-1 B h h . t hyl | tidin-3-yl}(3 .
Neas RIS A ORNE LB LSS s bl o s
purificafidh; BBST(NH]) 3@@1)@3&5M+ICmcm)rl de in 60 nL of nethylene
Step 5 itri

A solution of §.9p (2§f0 mmole) of 3-[(S)- [(3-chloro—2 hydroxypmpyl)am1n0](4—
chlorophenyl)methyl]Jbenzonitrile and 11.7 g (36 mmole) of Cs2CO3 in 50 mL of dry CH3CN was

divided between two 80 mL microwave tubes. The tubes were irradiated in a microwave oven (with
coolin) at 160 °C for 8h. The samples were filtered and the solids were washed with 20 mL of CH3CN

and then 20 mL of CH2Cl2. The combined filtrates were concentrated and the residue was portioned

-between 300 mL ethyl acetate and 100 mi. water. The layers were separated and the aqueous layer was

washed with 100 mL ethyl acetate. The combined organic extracts were washed with brine, dried over
Na2504 and concentrated. The residue was purified by flash chromatography using 10-20% ethyl

acetate in CHCI to afford the title compound as a clear oil; 'H-NMR(CDCl;) 8 1.6 (s, 2H, br), 5.24 (s,
1H), 7.24-7.78 (m, 8H).2.89 (m, 2H), 3.54 (m, 2H), 4.39 (s, 1H), 4.52 (m, 1H), 7.2-7.8 (m, 8H).

EXAMPLE 1

-90-.
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2.35 g (5.24 mmol ) oft-{1-[bis(4-chl orophenyl)

nmet hyl ] azeti di n-3-yl } (3, 5-di fl uorophenyl)ethanol in 10
5 mL of nethylene chloride was added i nto above
reaction m xture. The reaction mxture was stirred for
30 mnutes at -78 C. Then 3.62 nL (26.2 mol) of
triethylam ne was added at -78 C and the m xture was
stirred for |h at -78 Cto rt. This was poured into
200 nL of ether and washed with 30 nL of ag NaHCG3.
The organic layer s dried over Na2SO4 and
concentrated to affone he title conpound.

INVR(CDC13) S 2.74 ( g 2. ,qé (m 1H), 3.01 (m
1H, 3.19 (m 1H), 3 i , 9.85 (d, J = 10 10Hz,
1H), 4.29 (s, 1H), 6.71 (m 3H), 7.24- 7.33 (m
8H), 9.66 (s,IH; Mss 3 e = 446 (Mt 35C,
35C1) and 448 (Ml 35E : RATION 9 CN N,
Hv d 15

idin-I-yl
- (3-cvanophenyl ) net h
i nam de A sol ution of

met hyl | benzonitrilg
|y ene]-2-nmet hyl pronane- 2- (R) sul
1- (B DS oo et Mo vl 3, 5dinoranhe 26l § (314
Toa snlnndne:)f 700 met(i ﬂamnmm dfet J[las(saproammw)meﬂm]aézm IWAK3,5-

dlﬂuoio%%n&ﬁ%cﬁ% dehTh %(?ﬁﬁer s a&’ edlsfc’)w'f} Dsoldtd8 D¢ 2 18 mL (3.54 mmol) of

methyBudepesingt gdorids(3 OM SObltlpm lnlerFiﬂ@t @mnﬂasnatfdem Bhedeactien mixture
was w%%eﬁtté @ﬁcmslh%hﬂ Bl %@l s&ﬁu&ﬁﬂ%&%ihﬁ lz{acﬁed téﬁ&eﬁ&l til@ reaction,

h, the reaction vvas uenc |t|on 0
followge PY] hrEpgHLor e 2B | e rerv ionaRadyr Wﬁﬁﬁ&?ergd drtheporedyic lager was dried over

Na2 S and cdiventratod (the rasalse fviad praified by biticuigph clzopatdgraphyGhith hEkkanes / acetone

-1 305 5B R 09 8 TR Vs

3.77 (uly 119613.6 &4 2HNARSC4 2H) . 3d e Eid, nas en;l 1Hj|'f6&39r(ﬁ$'lldi],le 78\/&13 2H), 7.28 (d, J
I | I I C h
= 8.5H hﬁ)gﬁ%g(%gxﬁgﬁ %fgaigas% e 64! %‘18%%9 %5844k 464 (v+1

35¢y, 1¢1N|\/R(CD013) S 1.31 (s, 9H), 7.65 (t, 1H, J = 7.8
Hz), 7.82 (d, 25 1H, J = @x8miif)k, 8.07 (d, IH J = 7.8
Hz), 8.20 (s, 1H), 8.62 (s, 1H); Mass Spectrum nie =
235 (Mrl). Step 2cl
N-[(S)-(4-chl orophen
| propane- 2- (R)-sul f i
nmol e)

3- cvanophenyl ) net hyl | - 2- et hyl
A solgtion of 20 g (85.4

(R)sul fonam de in 1000
cooled to -60 Cin =
m. of a 1M sol ution

i ceYacet »-- bath. Then 170
/]

l~ chl or Op u gnesi um brom de
in ether was added a¥._a rate such\.30/t hat the

tenperature remai ng@ bet ween -60 and -50 C and the
reaction was stirréd at -60 C fof 6 h. -89 The
add|3t| of? of 300 m_ of

react| on was qugnched, b

Toa s§lﬂﬁ§ﬁ @ﬁl@d uwLThes ﬁlhﬂlﬁrb'f Gxd.l YRlorifs I%ﬁt‘@ﬁné%ﬁghe%%n%was sIowly
e S5 o iCate TR, Rl lhycn o B he,  ED s
292 my@s 63 bbb o€ d- {8 ibisd ghiotophas)ahetisil Jazdtiding®l/1} Usi Fdiflucrophenyl)propan-2-
ol in 2 ml of methylene chloride was added into the reaction mixture, followed by stirring for 30 minutes
at -78 ©C. Then 435 uL (3.15 mmol) of tricthylamine was added at -78 ©C and the mixture was stirred
for 1h while it warmed from -78 ©C to rt. The mixture was poured into 30 mL of ether and washed with

-9] -
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10 to 30% ethyl acetate hexane to afford the title
conpound with de > 96% as determ ned by analytical 5
Chiral Pak AD colum; ;"H NVMR(CDCI3) S 1.27 (s, 9H),
3.76 (s, 1H), 5.65 (d, 1H, J = 2.3 Hz), 7.24-7.7 (m
8H). Step 3 3-[(
-am no( 4-chl or ophenyl ) net hyl ] benzonitrile To a
sol ution of 850 ng (2.45 mol e) of
N-[(S)-(4-chl orophenyl) (3-cyanophenyl) met hyl ] - 2-
5 mL ofeg iNAHS Q1 aHlee @240RR) layen vhsrdmadcherer Ma2804 atd @hedBi@0dH ovedi®ord the title

Comp(%gge% ?eD?ba?fz %}j%nper%t‘ 8?2?7 IQ%%%S?%%# %gss(m’ 11, 3.90

(d, T diolula dFHM 428 (40 H) 4.7 - GThir, 3T H24sl33dm, $); dasoeetindn/e = 460
byf3$ 35 ST MG € di ssolved in a m xture of

(M1 OCInL éel %{edr&gr@qg of "saturated Na2CO3 sol uti on.
The aqueous | ayer was washEAMALED two 20 nL portions
of 3:1 ether- CH202., The conbined organic |ayers were
drled over Na2CQO3 aﬁ’ concentrated to afford the title
conpound as an oil; I\/R(CDClS) S1.6 (s, 2H, br),
5.24 (s, 1H), 7. 24-7f » Step 4
3-[(SS)-[(3-chl oro-2-ty m no] (4- chl or ophen

10.8 g (120 nmol e) \ |p 200 L of
nmet hanol was stirred 72 hours. The
solution was partitt# CH202 and water and
the layers were se[érat ed. The ofFganic |ayer was dried
over NaZhSO4 and concentrat ed to afford the title

e T
difluoggg %Hﬁqefqnpall e slow g plutign arfbdenl 6F 25 mmol) of
methyBndgaSiumh CHosdd (QI0BF s%id%ﬂ EORYPY 0 P28l OB R@drédffor 1h. The reaction mixture

T TR G A R .

and stirviuge 80 1hdt rt7i Treemencied radgisn mbhiere twab @Rerd@ i@l the srashi@la@d was dried over

Na2S04bnd cHhGHONEY erHa Y&t Wai RurddRd
%2 'Iéhél gan'pl es were fil uter ef)11 and%?glcllalbdg%el?ﬁgg&jmg%rgpwlﬂisgcxanesj

acetongi=t §y1 20 afierd agcemiq3cN - [bafﬂalc}ﬂcrrephezﬂ)mhsd}az@ﬂz@kﬂ} 1?(ﬁé-dlﬂuorophenyl)—
-metl%%f’@;bzﬁi@olfals b hat 63idVThe b ANGRGL Gvgxte%&)aﬂft] qu Jj‘?J Column

o 5 G, AN Lo, O T

2.74 (yasl, J waslree), wisk i, 1O L5 el 11 0ackst @i, 2H), Elm (ﬁ-aombl negl(s, 1H), 6.67-

673 AT N SaE R R B B S5 o 5y

37C1)f| ash chronmat ography using 10-20% et hyl 30 acetate in
CH202 to afford the title conpound as a clear oil;
"H-NMR(CDCI3) S 1.6 (s, 2H, br), 5.24 (s, 1H),
7.24-7.78 (m 8H).2.89 (BXAMBLES3: 54 (m 2H), 4.39 (s,
1hfhe f&lo@%lg(cﬂhlpéﬁuis wéredrehad (e Bl Bocedu%%hgecﬂm??@mtmns 4,6-8

and Exampll_elcs)l -3, startmg with the appropriately substituted aryl or heteroaryl acetate
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{1-[Bi s(4-chl or ophenyl
5-di fl uorophenyl ) propan -2-o0
(1.77 mmol ) of

{1-[bi s(4-chl orophenyl ) nmet hyl ] azeti di n-3-yl } (3, 5-

di f 1 uor ophenyl ) acet al dehyde in 20 nL of THE was added
slowmy a solution of 1.18 nL (3.54 mmol) of 5

nmet hyl magnesi um chloride (3.OMsolution in THE) at -78
C and stirred for | The reaction m xture was warned
to O Cfor Ih and 3 of sodi um sul fate decahydrate
was added to quench t ' fol | owed by
stirring for Ih at rt n m xture was

net hyl | azetidin-3-yfl-1-(3
To a solution of 790 ny

filtered and the organ d over Na2S04
and concentrated. The resid urified by silica
gel chromat ography wth getone =8 :1to

J

1N|\/R(CD613) 8 0.94 (d,

6.7Hz, 3H). 3.44 (d. ) =6 5Hz. 1H). 10 3.77 (m 111),
3.97 (s, 2H), 4.02 (s—J11), 4.34 (m 1H), 4.53 (s,
111), 6.69 (m 1H),Ch.78 (m 2H), 7.28 .(d, J = 8.5Hz,

7.38 (d, J = 8.5 Hz, 41-1);

Mass Spectrum nie

35CL) and 464 (M 35

Examé@z N(aME\l 350

a0 37Cl).

Elé'a/_l\s!\sp gf)gctrum m/e

4 1- [BﬁéﬁBmﬁhlorophenyl)nethylIa

1%1&#%{)@&9%&1}(&%@@9% }TPI( dezg' .

gpprgph M J
178- [ﬁls(zf Qhér ﬁiyl)%ﬂﬁll rring ko
LT SHBRBY I o h)€°

ut i
yl ] axe
B ntigigrdpannaphenyl ) pr opan- 2-

ol in

n
uL (2.5 nmmol )

rm' nut es.
di n- 3-yl

(&8 (M+135¢], 35Cy;

h%'o M1 35C1, 37CH)

of DMSO

-yl }-1I -
of 1 10
of net

]R3 35y, 35¢);
1476 (M+1 35CL, 37CY)

jiL of net hyl ene

act |

RN ERSO s 20

(3
[th whi |

FF—N1 Xt UTE,
@ Kes e
aZetidined- yl}afmdthylet[h-yl am ne wa Ndef at - 78

A (M 351, 35¢);

G2ansi+1 35¢1, 37¢ChH
d from

of

e it warne

HE-C SP-Ns N A

the (rﬁ%t&lﬂ{lﬁn%e&&]pfopglg2 -0 or

'I e Xt ure—was

et I1ér{ldﬁt§(4mdlé¢:edlewlmthy1}91 5 n1_§
or J@i&:@mlﬁwﬁ’b s I gnaver Na2s

to ford_t i t'1 e “conmpound.

1

3

e |
LLYLY SRS AU A I | =

sze (M+1 35¢1, 35C1):;

! {94%2(1%11 35¢1, 37CI)

31 leropav,- 50m 1H) 2.78 (m
(m 111) 3. 90 (d, J
6.73 - 6.77 (m 3H), 7.24 -
Spectrum me = 46@i (Ml
35CI, 37Cl). 5 EXAMP)

- 1-{1-[Bi s(4-chl orop
ny

5-di f | uor ophenyl

7.33 (m
35CI, 35C

net hyl
| proua

Ci

= J@(&M!FIEE glH),

d HOC F
%azetldln 3-yl}-1-(3

08 (m 2H)| 3 45
4.28 (s, 1H),
8H); Mass

) and 462 (Mrl

1-{1-[Bis(4-chlorophenyl)methyllazetidin-3-vlidene}-1-(3.5-difluoropheny!)-2-methylpropan-2-ol

A solution of 1.15 g (2.43 mmol) of methyl {1-[bis(4-chlorophenylymethyl]azetidin-3-ylidene}(3,5-
difluorophenyl)acetate (Preparation 5) in 10 mL of dry ethyl ether was cooled to -78 ©C under nitrogen.
Dropwise, 3.1 mL of a 1M solution of methyllithium in ether was added. After 30 minutes, another 3.1

mL of the 1M solution of methyllithium in ether was added dropwise and the solution was stirred at -78
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To a solution of 230 ng (0.5 nmol ) of
1-{I -[bis(4-chl orophenyl)nethyl]azetidin-3-yl}-1-(3, 5-
di fl uorophenyl )acetone in 10 nL of THE was added
slowly a solution of 0.42 nL (1.25 mmol) of 10
met hyl magnesi um chl oride (3.OM solution in THF) at -78
C and stirred for Ih. The reaction m xture was warned
to O Cfor 1 h, followed by adding 1 g of sodium
sul fate decahydrate to quench the reaction, and
OC fos 30 min. e factidohwaatquerichedByeaddition 6hesler 288 eingturd wds akitioned between

i ic | dri ed .
Mo R L T
washeg; Wiffpbfingefrict QY SR 3ig-aphsonsFaiTiade Thnessidpe wasqwifpeby-chgomatography
N T TR TR e e gt s
hexangmpqthyd Feafetwii gihs-apstopiriipt Hompecapusiraptions vz neolgH apdsconcentrated to
affordstbe 1tk confpeush ANMRYGDER ) WA L3S (S SPEY AHS (n, [2¥1) a.48M(nt, 2K, 4.46 (s, 1H), 6.68

I ( ' h s [, ethyl alcohaol); ,LH
(o, 1R B . €24 R Qe Ak 5 1is Soimiymp - Gar2 A5E, 351 ang
476 (M) 33CIE3TCIBHZ),  2.74 (d, 1H, J = 10.7Hz), 2.82 (t,
(o 1n . bor 6 73 (m shoeEd s 200 Bk hase
s, , 6.67- 6. m TN, m : Ss
Spdatingiwith bf-Bisd-digophantiBslnyljaz@EiEt3-yhdick } BrBudrdphenyl)acetate (as in

Preparibh 4) byxh&hbthod0F IEAAMRISESe 4’61170wT1tkeer9 lnlegewlé({; g conpounds

wer e prepared using the procedures described in
Preparations 4, 6-8 cand Exanples 1-3, starting with
the appropriately substituted aryl or heteroaryl
acetate. -92 d \v%Q Rt C Exanple Nane Rl Mass
Spectrumnile 4 1-{I- 4- 458 (W¥135C1 35C1);

( ©8- 460 (M
35C, 37Cl) fluoro hen | ro an-2-ol 5

1-{1-[ Bi s(4-chl or ophems= net hyl ] (M1 35C, 35C);
azetidin-3-yl}-1-(3- phenyl)-2- \ 476 (M1l 35C,
37Cl) meth 1 ro an-23a

1-{1-[Bi s(4-chl orophehyl )nmethyl] J \ SOZMe 518 (M+l
35CI, 35Cl); azetidin-3-yl}-2-methyl-I-[4- 520 (M+l

Exam315(,I 3/7CI) meth I'surfon I he 'i] ro an-2-of |
PLAFYANE s(4-chlorophenyl )nethyl R/ 441 (el 35(0Mass Spectrum m/e
19 35Ch){1-[Bis(4-chlorophenyl)methyl] % 456 (M+1 35¢1, 35C));

azetidin-3-ylidene}-1-(3-fluorophenyl)-2- 458 (M+1 351, 37Chy
methylpropan-2-ol F

10 1-{1-[Bis(4-chlorophenylymethyi] _é 472 (M-+1 35¢), 35C1);
azetidin-3-ylidene}-1-(3-chlorophenyl)-2- 474 (M+1 35¢], 37C))
methylpropan-2-ol Cl

11 1-{1-[Bis(4-chlorophenylymethyl] _3 OF 456 (M+1 35CI, 35C));
azetidin-3-ylidene}-1-(4-fluorophenyl)-2- 458 (M+1 35Ct, 37C))
methylpropan-2-ol

12 1-{1-[Bis(4-chlorophenyl)methyl] _3 @ 439 (M+1 35, 35CI);
azetidin-3-ylidene}-2-methyl-1-pyridin-3- N 441 (M+1 351, 37C1)
ylpropan-2-ol

13 1-{1-[Bis(4-chlorophenyl)methyl} _é_@ 444 (M+1 35, 35C);
azetidin-3-ylidene}-2-methyl-1-thien-3- S 446 (M+1 35C1, 37CY)
ylpropan-2-ol

-94 -




10

azetidin-3-yl}-2-nmethyl-1-pyridin-3- N 443 (M+1l 35C,
37C1) 1 ro an-2-0l EXAMPLE 8 d HO <1 F d F
1-{1-[ Bi s(4-chl orophenvl ) net hyl Jazetidi n-3-vlidene}-1-
(3 5-difluorophenyl -2-nethylprouan-2-ol 5 A solution
of 1.15 g (2.43 mmol ) of nethyl

{1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n- 3-yl i dene} (3, 5-
di fl uorophenyl )acetate (Preparation 5) in 10 nL of dry
ethyl ether was cooled to -78 C under ni_trogen.

14 Dr()@ 1 Behlo inBethdy] SOl ut| thyl |it}hj LA 3501 350m.
et he\lrﬂ{I ﬁlss( add rg%h H)f' t)MO m nut anpt her 3.1 M#EM(# CL, >C;
t he 2280diEo] ﬂtqeﬁfﬁ' %meﬁliﬁlthﬁhllqﬂr%hl um i 1578t her was |[Hi@ddI+1 35C1, 37Ch)

dr opkanall the solution was |stirred at -78 -93 C for

30 mn. .The reaction quencned agqmsl onof _warer,
15 and t{ﬁ'e[b‘ls@' %Wg)nﬁ\gﬁi ti oned %ALE et her| Hid¢M+1 35C1, 35CD;
wat e:reudfﬁlﬁmylmam@emﬁgetﬁﬂtr dct was shied/wi t h et hegaaqne1 35¢1, 37¢1)
th"mgﬁlnpiﬁ @9\ p(igpl,a?l&ecgﬁn\f: Washed with |prine,

et Ve NAES coheent .Eg resi dlue—was—
S  RCM coll 30erM+3 35C1, 35C1);

16 pul Ilf{ﬂéﬂl;ﬁwmp%wmmmhy 18” M cof oo
m | . X g a .
of | RERRS UiEed 2 maf - (T8 ane- N9, 32 T Basidsg 3sc, 370

et_héFiflperamghyDphcndipragardpbnous fractions were

pool ed

1463 (M+1 35¢1, 35C1);
m

) 4651Mzg 33C1, 37CY)

74 ( Mt

17 and 3!{8&?11&(4%&)%&%& mieﬁ@i]d g 0

I NIVR
2H] aze&dwa”v B(h:flenej}ﬂl}ydﬂawé’a
(m n&@)prop?yl)%z&%ledrl'b I\/EISS S

3701 NwaPu: TO
) ¢ i64 (M+1 35¢1, 35C1);

35C d 476 (VT 3501,
18 g tQﬁng}(f‘an (
{1 | piboptenghoebpipead)- a@nm]aé di n 5{3 ylidi qeéﬁ(ﬁiMﬁrll a5c1, 37c1)
at

0 PRISRA) BRI or ARichhopltliA2T 21 LOK 4) Y 111 Tethod
UI EX4AITPpTr e o e |JI Clai \A T o | ™\C
- O Exanple Nanme Rl Mass Sp@ddPLiiihl e 9

1-{I -[Bi s(4-chl orophenyl)nmethyl] I--P 456 (M1 35C,
35C1); azetidin-3- 'Ildene} 1- (3-fl uor ophenyl )-2- \ /
458 (Mrl 350, 37C1) )~

cl F

3-{1-[Bis(4-chlorophenyl)methyljazetidin-3-ylidene}-3-(3,5-difluorophenyl)-2.2-dimethylpropanenitrile

Step 1; Tert-butyt 3-{[methoxy(methyl)aminolcarbonyl}azetidine-1-carboxyvlate

‘To a solution of 980 mg (4.87 mmol) of boc-azetidine-3-carboxylic acid, 951 mg (9.75 mmol) of N,0-

dimethylhydroxylamine hydrochloride, 329 mg (2.435 mmol) of HOBT and 1.87g (9.75 mmol) of 1-[3-
(dimethylamino)propyl}-3-ethylcarbodiimide hydrochloride in 30 mL of CH2Clo was added 2.54 mL

(44.61 mmol) of N,N-diisopropylethylamine at 0 °C and it was stirred for 6h at rt. Then the reaction
mixture was poured into 100 mL of ether and washed with 20 mL of aqg NaHCO3. The organic layer was

dried over Na2S04 and concentrated. to afford the title compound. INMR(CDCI3) & 1.46 (s, 9H), 3.23
(s, 3H), 3.62 (m, 1H), 3.68 (s, 3H), 4.07 (m, 2I1), 4.09 (m, 2H).
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10 1-{1-[Bi s(4-chl orophenyl)nethyl] 472 (M1 3501,
35C1); azetidin-3-ylidene}-1-(3-chlorophenyl)-2-\ /
474 (Ml 35C1, 37C1) neth 1 ro an-2-ol 11

1-{1-[Bi s(4-chl orophenyl)nethyl] --OF 456 (M1 3501,
35Cl1); azetidin-3-ylidene}-I1-(4-fluorophenyl)-2- 458
(M1 3501, 3701) neth 1 ro an-2-ol 12

1-{I-[Bi s(4-chl orophenyl)nethyl] - 439 (M+l 3501,
35C1); azetidin-3-ylidene}-2-nethyl-I-pyridin-3- \ N
441 (M1 3501, 3701) 1 ro an-2-ol 13

1-{1-[Bi s(4-chl orophenyl )nmethyl] I \ 444 (M+l 35C1,
235C1) T e%ﬁ%v!% 8licfs ﬁlﬂﬁlofc%gﬁk%}fnéemgqytartoxtvﬁk en-3- S 446

M1
A solujion of ’[ Eé? § €4487c‘ﬂ1111619 eﬁﬁ@?@rﬁ ge{{lnslb%ﬂmvthxl)amw]qampwlﬁ g@tidine-1-
carbo3Betdin; 15 ndzet TIdh Wasf’vacméd @enghutidn BTBMWA;L '(7 $hinRBH 213§ 446

d:ﬂuox% ?nyE%a‘gg S&leﬁgﬁ%r%%li% fA é nf.:lfﬁ:)hlyl'h reaction gys(Ere yups S‘(IWI for 2h at 0 °C, then
pouredigiy 10 gg@f)ethea apd W@ﬁhﬁi glt;/ 1o d}é@}%@r n@herwganhcl(aﬁ_e: wink dried over Na2 804

and co%éé}l&&% '{ r 1 S E&Fl%ﬁ%lﬁcg &Ek chr a o Eﬁ)hV é':l?xgﬁa%/ ethyl acetate to
affordalm_trtleé:g@po R(CQ 91 4K0), (146 (m, 1H), 7.38
(m,2m).\ / 508 (N%I 35C1, 37C1) trlfluoroneth 1 hen 1
roan-2-ol 17 3-(1- {|-[BIS(4 chl or ophenyl ) net hyl ] CN
463 (M+l 35Ch 35C1); azetidin-3-ylidene}-2-hydroxy-2-
\ / 465 (MF1 35C1, 37Cl) neth 1 ro |)benzonitrile 18
5-(1-{1-[bis(4- _ CN 464 (M+Hl 35CI, 35C1);
Step 3chl or oplaetivin-}vE8 Sy faz@thesli MeeBmyddcdene} - - \ y 466

. 0]
e G ER | TR E E——
of HCl in dioxane (4M) and 2.5 mL of TFA was stirred for 4h at 50 °C. The reaction mixture was
concentrated, and the residue was washed with hexanes / ether (1/1) to afford the title compound. Mass
Spectrum: m/e = 199 (M+1).

Step 4: {1-[bis(4-chiorophenylymethyllazetidin-3-yi}( 3,5-difluorophenyl)methanone

The reaction mixture of 377 mg (1.19 mmol) of 1-[bromo(4-chlorophenyl)methyl]-4-chlorobenzene
(Preparation 1, Step 2), 280 mg (1.19 mmol) of azetidin-3-yl(3,5-diflucrophenyl)methanone and 0.49 mL
(2.83 mmol) of N,N-diisopropylethylamine in 8 mL of acetonitrile was rapidly stirred for 1.5h at rt to 91
°C. Reaction mixture was concentrated to remove solvents and residue was purified by silica gel
chromatography with hexanes / ethyl acetate = 9/1 to afford the title compound.

INMR(CDCI3) 8 3.37 (s, 2H), 3.58 (s, 2H), 4.05 (m, 1H}), 4.38 (s, 1H), 7.02 (m, 1H), 7.28-7.39 7.34 (m,
10H). Mass Spectrum: m/e = 432 (M+1 35C1, 35Cl) and 435 (M+1 35C), 37C)).

Step 5: 3-{1-[Bis(4-chlorophenyl)methyl]azetidin-3-yl}-3-(3, S-dlﬂuorophenyl) 3-hydroxy-2,2-
dimethylpropanenitrile

To a solution of 84 uL. (0.928 mmol) of isobutyronitrile in 2 mL of THF was added a solution of 370 ulL

(0.928 mmol) of butyllithium (2.5M solution in hexanes), followed by stirring for 50 minutes at —55 °C to

—40 °C. Then a solution of 334 mg (0.773 mmol) of {1-[bis(4-chlorophenyl)methyl]azetidin-3-y1}(3,5-

difluorophenyl) methanone (as in Preparation 6) in THF was added at —78 °C and the solution was
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3-{1-[Bi s(4-chl orophenvl ) net hyl ] azeti di n- 3-yl i dene} - 3-

(3 5-difluorophenyl)-2 2-di nethyl propanenitrile 5

Step 1. Tert-butyl 3-

[ met hoxy( net hyl ) am nol car bonyl | azeti di ne-| - car boxyl at e

To a solution of 980 ng (4.87 mmol) of

boc-azeti di ne-3-carboxylic acid, 951 ng (9.75 mmol)

of N, O di net hyl hydr oxyl am ne hydrochl ori de, 329 ng

(2.435 mmol) of HOBT and 1.87g (9.75 nmol) of 1-[3-
stirred (f‘éf Sreat HEA “&rid ) ¢ O‘Dyﬂﬂl’ﬂc@l od 2 inyl} ofsptookidi Mil48l was added to quench the
reactiofl

légd[ e li’éa@tﬁdrf)iﬁlx%tﬁ‘e s Sy fing Eﬁ_‘, Sr 2GS »gﬁg‘gg]ﬁ 8f aq NaHCO3.

é N-di 1 soprop amne at 0

The or, %m%é%ef 35 ek venNazsi4 gpd ?qncennn@ﬁ ¥hﬁereﬁlélm:\vasmﬂnfi@i by silica gel

chmmmgﬁmmmaﬁemﬂssr/ Qehyl deb@te100: b afbrathdi@le RRGURS NBRAR(CDCI3) 5 1.24
ag NaHCO3. The organic | ayer was

(s, 3H)@IF ?"%63 é%rz 5‘%&(218@!) arid (blo Wk AP deredkD). B 60 firf Bidd4-266m, 11), 4.43 (s, 1H),

6.76 (th,i 1H).€7. oun . 251 MassB 31351 4
(th,| TH) @Gg(gp(mm 12155\&\46%1@?1 as gylectﬁ@n P %b'i M H; §c1 5‘231) and 503

(M1 %%0132%1)) -95 Step 2: Tert- but yI
Step 63- ( 3, 53qit{Biu@amhemwm&ﬂm]hzﬁuﬂmd-ylmaﬁdq@chsaaiﬂudicophenyl)-z,z-
sol uti gn of {A. 87 mmol ) of tert-butyl
3-{[ne
The regcien mgwratoélz&mgﬂ) 2905 nhol T 4E3- {/@aﬁ’ls(i‘ﬂdédoplmnﬂ)meihjdl aztidioB-yl}-3-(3,5-
dxﬂuor@:ﬂheﬁylf@-h Jm)'é)lz QTH%Q F%‘frroé% \5.1115‘119 LJH M%PEI%R?I&M?&JJ&[& in 5 mL of

bromd e reaction m
pyridinggyas Paaaedfaé Fethiy f%rt48b ofien wepeaneentiate poued iptp 3B k. of ether, and

Washcdawtlbﬁ el awa&Hé?d)g’,V\/I'Iﬁlh ofifdniatayef waalried ovel N2 80 Ofidic6ncentrated. The

i % ﬁqagrr ed er Na28%§ d concentrated. The i
resicog g i el gy il RrehoesfPOHACTE Syl ooy et
compojyd M\QRQCIEEIM 1.4t6t @ﬂ)e314& (s, 2, 4118 (3, RE), W47 (s 18PN (m, 2H),

125 MNP Sk .G Wiy, 2509 40 oA

Azeti di n-3-yl (3. 5-di fl uorophenyl ) net hanone A sol ution
of 400 ng (1.35 mmol) of gk&kipry!

3-(3,5-di fl uorobenzoyl )azeti di ne-1-carboxylate in 6 nL
of HCl in dioxane (@M and 2.5 nL of TFA was stirred
for. 4h at 50 C. The neaction m xture was

concentrated, and t & I due was washed wi th hexanes
/| ether (1/1) to affy [
Spectrum me = 199 (M)
{1-1bi s(4-chl orophenvl

| or obenzene
, 1.19 mmol) of
azetidin-3-yl (3,5-difluorophenyl)nethanone and 0.49 niL

3-{1- Ft%h eﬁoﬁghm&&hﬁﬁaz%(ﬂi g'vh&é?lgf SRy, k %f]%lo%ﬂ%g&@l i,i? géletﬂytgrop_anemtnle

acetonltrlle was Ysurreo T OI
Step 1 91 T BédLBisErehle eqrvh . ephenvllethanol

To a sc3@lovienh 31 aglas ﬁlﬁiogld@m\éﬁ‘1§l{@%1§(ﬁlcﬁﬂrc}§}ier§/'l)hieﬁ§'l] glﬁétxdm-?:—yhdene} (3,5-

o LAY £ G 0ER SRRt i b mt

(26.7 nﬁn(ﬂBof(IEIBALJHILM 4010Gon(iTTHF)follodved By G&nné H)r,lh%t G2 °CNMThe reaction

rmxturé‘% %ﬁ_’%@ gpﬁo? lég%ﬁx)el(lcglﬁ% b}a%ltl(om':g/? § g0 odc 1w, &E[g‘atengfgahydrate and

stirred for Ih at rt. The quenched reaction was filtered and the orgamc layer was concentrated. The

LY e

residue was purified by silica gel chromatography with hexanes / ethyl acetate to afford the title
compound as a white solid. INMR(CDCI3) 6 3.99 (s, 2H), 4.03 (s, 2H), 4.35 (s, 2H), 4.54 (s, 1H), 6.70-
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Step 5:
3-{1-[Bi s(4-chl orophenyl)net hyl ]azeti din-3-yl}-3-(3, 5-
di f I uor ophenyl ) - 3- hydr oxy- 2, 2- di net hyl propanenitrile
To a solution of 84 uL (0.928 mne]) of
i sobutyronitrile in 2 nL of THE was added a sol ution
of 370 uL (0.928 mmol ) of butyllithium (2.5M sol ution
in hexanes), followed by stirring for 50 m nutes at
-55 Cto 30 -40 C. Then a solution of 334 ng (0.773
6.80 (maviil)) 7.80-6-7.40(m, 8H); Mass Spectrum: m/e = 446 (M+1 35Cl, 35CI) and 448 (M+1 35Cl,
37CI{| [ bi s(4-chl orophenyl) nethyl Jazetidin-3-yl}(3,5
dlfluorophenyl) net hanone (as in Preparation 6) in THE
was added at -78 C and the solution was -96 stirred
for 5h at -60 Cto -50 C. A solution of 2 nL of
saturated NHA4ClL was added to quench the reaction and
Step 2t-he r eacli[bis(4rdhidrophenya(30Zan 30§ Aledd) - 373, 0f et her
and ma%qu Aéh > i of.aq NaHCG3. The organlc Iayer
was dr V &
The reagtion puixtifeicf d1 g (8il ll4 mmog@lf 2—{d:-l[jﬂ$1m4fahkogj’paabry)nwliyl’] azet1dm—3—y11dene} -2-

3, 5@#1%%@&3 df)cm By %é%%?g?g’érmfo Xfé %gne EB%E dafhgcﬁqd% §t4'm§%0 285 mmol) of

SOdlUIQCEiBldG Brd llllﬂ) (0.137 Irgnc(lbpyndm)m 5 il 4( a¢dpenitrikelvt)s sti@edfor 12h at 1t, and
then ciRbntratdd) Thé redfiué Fhs ?&g d b mﬂgh fchr&hato 3 Zﬁth( H@xa s/ ethyl acetate to

S R e R

3H), 789-6-7.7.38(m, 8H); Mass Spectrum: m/e = 455 (M+1 35C1, 35(:1) and 457 (M+1 35Ct, 37CI).
-3-{1-[Bis(4- chIorophenyl)nethyl]azetldln 3-ylidene}- 3-
(3, 5-di fluorophenyl)-2,2- dinethyl propanenitrile 10
The reaction mxture of 128 ng (0.255 nmmol) of
3-{1- [blS%b chl or ophenyl ) net hyl ]
Step 357 et i dPrid 1§ﬂ4}dlg)rcqltgxelgd)methyl]azetldm 3-ylidene}-3-(3,5-diftuorophenyt)-2,2-

d|f|uoagﬁﬂgmﬂgﬁm@mgﬂgroxy 2, 2-di met hyl propanenitrile
sphar us oggchlorlde in 5 L of

To a st RE 0 HO BP0 - AP seHopmmh el h B iag didenc)-3-.5-
diftuorplen@Opiogantiliaileth 5 9D Wf THF iwat Qidg@a Bdiut@tin oFole il f04h mmol) of lithium

A QY P ..' !_ cOoReen

iR T S el B Y R BRo 0ut. 0.7

mmol)pd iddbinediatpywasialldeglang élwas ktiromntefoogidaiphyl 2hiat 178 Fexainasaction mixture

was qtﬁh&ﬁéh Qcﬁfn?gt £k of wa r Jirf().i ) tf?%r%ﬁ%%i;ﬁ}lﬁt%f‘svaéi %g@%%%q'ri of ether and

washerér}ﬁ g %}3 %1 E.FM ver Na5e4 @d—pogcgl(ﬂ'ﬁe}ted The
reszdu@&ﬂ@punh@& siR&Cdel %m%%%ﬁ 1(%11683 b acaafel)4 AN afford the title

o B ) MR s T 21 ) i

7.25-6{7B e HH)| MassHpearyi: lny2= zgsi(mel ndigSomaneass (ve35¢3ER).
1: 2-{1-FBi s(4-chl orophenvl)nethyllazetidi n-3-
h~}-2-(3 5-difluorophenl)ethanol To a solution of
2.11 g (4.45 mmvol) of EXAMPLE 21
met hyl { 1- [ bi s(4-chl or ophenyl ) net hyl ]
azetidin-S-yIidene}?-,S- di fl uorophenyl )acetate in 40

nmL of hexanes and 40

Fre\of CH2C12 was added a sol ution
of 26.7 nmL (26.7 4!;»

pf DI BAL¢H (I M solution in
THF), followed by stiN¥+{ng for | B-agy-78 C. The
reaction
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WIn A Ch1Ut' on f q

25 m xture was warned to rt for 1.5h, quenched by
addition of 8 g of sodium sul fate decahydrate, and
stirred for Ih at rt. The quenched reaction was
filtered and the organic | ayer was concentrated. The
resi due was purified by silica gel chromatography wth
hexanes / ethyl acetate to afford the title conpound
as a white solid. 1NNR(CDC13) S 3.99 (s, ZFD, 4.03 (s,
6 70 97 6.80 (m

3. . Iy . iy “,‘, S - efrd )-Z=nwthglofddarenitrile

Furthed Emnon &am t)ohamdfrdlﬂ&xéﬂyﬂﬂh 2@ 5p, 2 afﬁ)_r'tﬁ]i)the tfle@Pmg @)und 1NMR(CDC13) 8

o B N A L ik o,

7.29-ToAOxsh LRTE); Mﬁsﬁ;peastgm{ B/d 2 469mnt1) 351, 35C1) and 471 (M+1 35C], 37CI).
2-{1-[ bi s(4-chl orophenyl) net hyl ]
azetidin-3-ylidene)-2- (3,5-difluorophenyl)ethanol, 24
ng (0.137 mmol ) of et hadBSWIPIBRZ anhydride, 14 ny
(0.285 mmol ) of sodlun1cyan|de and 11 uL (0.137 mmol)
pyridine in 5 n, of'\acetonitrile was stirred for 12h
at rt, and then cong&m\ ated. The resi due was
purified by silica g§ ¢gnromatogkaphy w th hexanes /

. ethyl acetate to 10 the{titlg conmgeond; | NVR(CDCl3) S
3.29 (s, 2H), 3.96 (s, 2} 211), 4.54 (s,
1H), 6.69-6.75 (m 311 .38(n1 8H); Mass
Spectrum me = 455 (M 3501 380 agd 457 ( M+
35C, 37Cl). Step 3:
3-{1-[bis(4-ch|orophenyl)nethyl‘:zetidin-3-ylidene}-3-

(3 5- d|f|uorophenyl)propanenltr|Ie in 5 nL of THE
was added a solution of 0.41 nmL (0.41 rmmol) of lithium
bi s(trinethylsilyl)ande (IMsolution in THF) and it

Step 1 lwas St Mert aiegﬁm— : lme 3?'&11 Z Henyl Qc%glt uL (0.476
s stirred for

Toa Salaw‘i’ft 9GP 4k maoD.of cthy €3l ecroplicor) i(iphanplmeliad azctidin 3-

_yhdena]uaa‘wié'lﬁ@ Y, oBGITHF wWasKhidefo. mthE k¥ dh @iok eyt é}ﬁ&hfo%ate and the

d to 30 th d 20
il Fh USR5, RO A 0,0, T oL S SE s 20 el e
trituratgd evith Ra@SCH 046 etherdrgant Thit @ds debhted 4r@AShekdlid vRRElue was dlssolved in
methaf?df Ehrf l'le%g:d w {eﬁhJ& ko%% nd ?Jh? sorf&t%oolgwag ?I}%:grrﬂ%(atf%ﬁ: t ff%rgﬁthE% d:pmpound as the

acet
hydroqhmme@yc&@ss Spegra 7. nvs = 2804M+B. 48 (s, 2H), 4.18 (s,
211), 4.47 (s, 111), 6.66-6.77 (m 2H),
7.25-6-7.35(m 811); Mass Spectrum me = 483 (M1
35C1, 35C1) and 485 (I\/H-l 35CI, 37Cl). 25 EXAMPLE 21
ad CN _< F 8 L . .
&lﬁl i bi sl = = g Jrylidenelf3;5+ gnyl)acetate
A solubiewlpff Q. l}kirgfpﬁeﬁlylbl)z)— &'Myhgdaﬁdlﬁ-ﬁ%&da{ﬂi 5—t11ﬂuor0phenyl)acetate 0.142g(1

mmol) of 4-chloroacetophenone and 0.15 mL (12 mmot) of triethylamine in 5 mL of dichloroethane was

stirred at room temperature. After 5 min, 0.422 g (2 mmol) of sodium triacetoxyborohydride was added

and the mixture was stirred at room temperature for 3 h. The reaction was quenched by addition of
saturated KIHCO3 solution and the mixture was partitioned between 10 mL ether and 2 mL saturated

KHCO3 solution. The layers were separated and the organic layer was dried over Na2804, and

concentrated. The residue was purified by reverse phase chromatography (Waters Xterra C18, 19 mm x
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le Further elution of the colum from Exanpl e 20,
Step 2 afforded the title conpound; 1INVR(CDCI3) S
1.43 (d, 3H, J=7.3 Hz), 3.54 (q, 1H, JI = 15 Hz, J2 =7
Hz), 4.09 (m 211), 4.52 (s, IH), 6.74-6.77 (m 3H)
7.29-7.40(m 8H); Mass Spectrum me = 469 (M+l 35C1,
35C1) and 471 (Mr1l 35C1, 37Cl). 5 EXAMPLE 22 C H F
F
1-11-f1-(4-chl orophenyl )ethyl | azetidi n-3-ylidene}-1-(3
10 mm)musigigfal ayeskiend ey 3 GNP Rl I (B9: 8P e 1@6040:0. 1)00 Sferg the: title compound,;

.azet idi he 3-¢|j.de --0if ) uor ophenyl ) acet ate
Miass YBEclltn, RS A8 @4*%%9@“@%@%5) Dot met hyi
(3, 5-di fluorophenyl)[ 1-(di phenyl net hyl ) azeti di n- 3-
ylidene] acetate in 2 nL of dry THE was added 0.284 ¢
(2 mmol ) of 1-chloroethyl chloroformate and the

Step 30! Ut Oln{Mﬁ3(45:mol:cfpﬁg1yﬁtethﬁ%gﬂicﬁ§-§§ﬁHéﬂ:}“i~%3,5—’a‘fffu§f\'lc\)lglieng}l)-2-

t he sol ut qn was. concentrated and the residue
5 - triturd?%EL%PEﬁ5%@ﬁt*e#—&9@&e%he#~he*ane—-lh¥s—4wﬁk—

A solgtiea @i 0 08 nin0.58 Renob)alf in@thye sli-d L(a-cm&pﬁ&r@gaﬁaw&eﬂdih-;@l} (3,5-

. h | d ted t f h.. Th t
oD Lo Bt e i A gt . ot
1.6 Misphitioe bff moethylBthiad in ethivbsd tispebition was stied at 28 0C.(Afdr)l.h, the solution

wreheddy MEHBY b 1 i iti
was gty B L e and b e g P Bt g i ther and 2L
10 water5The $qugesdpRETSA yasbesktep dimepwith | @ mlowhybcepitelapgd thy co@bBied organic
extractywddre firiaf oveENIRAO4 and concentrated. The residue was purified by reverse phase

L di Rsr3- Y ki . de 3.5-difluorophenyl)acet
chronfii By BY [ MRt b S e AR s et
(20:3000 kg 60340:0.1). SHdydpaiiviu adtidnSwere pedledinditbiieMeibiag affdshe title
rn t t t n
o R B o oy B ey 15 Qe Thas oRe e in Srhy 247526
15 4H); Mhss Spiottugy: eVevm37%M+1r B¢ amd B8 tletAsiy at ure for 3 h.
The reacti on was quenched by addition of saturated
KHCO3 solution and the m xture was partitioned between
10 m - ether and 2 nL satEFAYBHE 2KHCO3 sol ution. The
| ayers were separateq:and the organic |ayer was dried
over Na2S04, and 25 c@ncentrated. The residue was
purified by reverse plase, chromat ography (Waters
Xterra C18, 19 nmm x 10 mm) usgi pg a gradi ent of
CH3CN- H20- Et 3N (20: 80: 04 to Q0:40¥Qql) to afford the
title conpound; Mass SpegtNU e = 378 (M+1l 35C1)
and 380 (M+l 35Cl1). S :
1-{1-[1- (4-chl or opher

of 0.02 ng (0.53 mmol) of nethyl
{1-[ 1- (4-chl or ophenyl ) et hyl ] azet T di n- 3-yl } (3, 5-
di f1 uorophenyl ) acetate H 2 nL ether was %ooled Eo -78

20 Prepared from methyl azetidin-3-yl(3,5-diflucrophenyl)acetate and 1-(4-chlorophenyl)pentan-1-one by
the methods described in Example 22; Mass Spectrum: m/e = 420 (M+1 35CL) and 422 (M-+1 37CI).

EXAMPLE 24
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1.6 Msolution of nethyllithiumin ether and the
solution was stirred at -78 T. After 1 h, the sol ution
was quenched by addition of 1 nL water and the m xture
was partitioned between 10 nL ether and 2 niL 10 water.
The aqueous | ayer was washed two tinmes with 10 nL
ethyl acetate and the conbined organic extracts were
dried over Na2S04 and concentrated. The residue was
purified by reverse phase chronmatography (Waters
Xterra A8, 8,19 mfx 10 nm using a gradient of
CH3CN- H20- Et 3N (20: $57Q. 1 to 60:40:0.1). Honobgenous
fracti ons were pool U conce ted to afford the
title conmpound. 1INVR(EWC13).8 1.20Hs, 3H), 1.35 (s,
3H), 1.36 (s, 3H), 6.64-6-M4 %= 7.24-7.32(m 15
4H); Mass Spectrum 1A h1 5C1) and 380 (Ml
35C1). EXAWPLE 23 : E
1-{1-[1- (4-chl or ophen pentyl ] ax di n-3-ylidene}-1I-(
3 5-di fl uorophenyl)-2- nethylpro an-2-ol 20 Prepared
from net hyl azeti di n- 3- yI(3 dlfluorophenyl)acetate

35C1) and 422 (N%l 37C1) EXANPLE 24 -100 CI CH \ /
/' \' F F 1-{1-[ (4-Chl orophenvl) ( phenyl
net hyl ] azeti di n-3- h~}-1-(3 5-difl uorophen

s_t%) 2- neWﬂﬂ'{p-R@—th%n%henyﬁtﬁlenﬂ e;k]{l;yp%ldm.s Gyhdene} (3,5-

1-[( 4dchlorophenyl phenyl)net ] azeti I'i dene}
0

(355 Hivprophenylacetats g- (1
A solufis® b 0.260 g](l [nlaﬁam(mﬂ&&ﬁwd(ﬁﬁéﬁ§1bmétﬂlyl]44-emmb@ﬁ&fé2@m g (0.5 mmol) of

methy gt s P e g e ey le 2D ang XY @7 of
diisopspgipthiaméredn 00 b2 afhcefdhitrilemaslhpated at 40 °C for 18 h. The solution was
concerﬁ%gﬁﬁggﬁ g'tg¥%f8&%wfa§??s%§leﬁ r1]n %Igrélﬂig?g ?tgl%/ll%g%gt\%g’gﬁlg go'h?cioWas washed with 10
mL waiemee Hicragueots layrt wap&vashed iwdthe soread diianobdfi28 anli ¢thyd @catate. gFhe organic
extrac@lWbyd w@sﬁé’& @ft}?bnn-ghéo?n&@duatdd%(ﬂnééﬁt?atwsﬁl% Cesiub Bad@ssbfelltn acetonitrile

an ueous Ia er was washed wth a second

and pugy *FE E%’fe"t-‘fﬁe OI%%tW?Phé{é‘é’taﬁfS@“e%gl Sl g am € 50mR} ysingagradient of
acetomtebemﬁa‘ﬂhethylwnnh (B T0nketo 60T freadfordithel tidoroeotnd  BYR(CDCI3) § 3.74

D Rl L T T R

%&QﬁW%iiéﬂman¢94hﬁﬂkl W) using a gradient of

Step 2: 1-{1-[(4-Chlorophenyl)(phenyl)methyllazetidin-3-ylidene}-1-(3,5-difluorophenyl)-2-
methylpropan-2-ol

A solution of 0.044 g (0.1 mmol) of methyl {1-[(4-chlorophenyl){(phenyl)methy}] azetidin-3-ylidene}(3,5-

difluorophenyl)acetate in 5 mL dry ether was cooled to —78 °C under nitrogen. To this was added 0.45

mlL of a 1M solution of methyllithium and the resulting solution was stirred at —78 °C for 30 minutes. A

second aliquot of 0.45 mL of a 1M solution of methyllithium was added and the solution was allowed to
warm to ~60 °C. After 1h, the reaction was quenched by addition of 5 mL water and the layers were

separated. The aqueous layer was washed with three 10 mL portions of ethyl acetate and the organic
extracts were combined, dried over Na2SQ4 and concentrated. The residue was purified by reverse phase

chromatography (Waters Xterra C18, 19 mm x 10 mm) using a gradient of CH3CN-H20-Et3N
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acetonitrile-water-triethylamne (30:70:1 to 60:40: 1)
to afford the title conmpound; 1INMR(CDCl3) S 3.74 (s,
3H), 3.88 (m 2H), 4.24 (m 2H), 4.55 (s, 1H),
6.70-6.86 (m 3H), 7.21-7.43 (m 9H); Mass Spectrum
15 me = 440 (Mt 35C1) and 442 (MHl d). 37Step 2:
1-{1-[ (4- Chl orophenyl ) (phenyl ) net hyl ] azeti di n- 3-yl i den
e}-1-(3, 5-difluorophenyl)-2- nethyl propan-2-ol A
solution of 0.044 g (0.1 nmol) of nethyl {lI
(20:80:0. egmhloa»r19pHemy¢e)1()wmsdbﬁsrmarayddled&a@tdnt&iarnra%dyb bl @e title
r r ther
comp A P T 57 a4 (DA BT e omom)
7.22-7d (of 91); Mﬂbs&ﬂemunmrm/o# %(Myl PP Eirind a2 1t €L esul ti ng
solution was stirred at -78 C for 30 mnutes. A
second aliquot of 0.45 nL of a 1M sol ution of
met hyl |'i t hi um was added &FAMPEE 3Dl ution was al | owed
to warmto -60 T. After 1 h, the reaction was
quenched by additi of 5 nL water and the | ayers were
separated. The aqueo
nmL portions of ethyl

organi c 25
. BSO4 and
concentrated. The resi dug—wg fied by reverse
phase chromat ogr aphy—(\A4 C18, 8,19 nmx 10
nmm using a gradi ent/of CH3CN H2 -101 (20:80:0.1
to 60:40:0.1). Honobgenous fractio pool ed and
concentrated to afford the title conpound
INVR(CDC13) 8 1.37 (s, GFD 3.52F(m 21-1), 4.12 (m
2H), 4.50 (s, 1FD 6.68-6.76 (n1 3H), 7 22 7 42 (m
1-41- [brph—ehln T 1:. 1 3 Whdph@ R . A
' 37CI) 5 EXANPLE 25 a oH F F
1-11-[I-(4-chl orophenvl)pentyllazetidin-3-yifl-1-(3
5-di fl uorophenyl) - 2-net hyl pronan-2-ol  Step 1: Methyl
Ste 1%1‘Zet0|.2 31vl g | 3f|&1 rop %gy1 a)cgltgt%t ate 10 A m xture

A rmx‘(u&; &-0di06 b mapheityletyl ¢3(Tiipbaoytomgyhydipraeimdiyyatidin-3-

yhden%{}eé ﬂﬁé‘a@%ﬂ% %&ac]tfqgfrﬂgé T,\}I’B'%l&qf f m 10 2 Pg/ % 1' Ip_\L ]dg gﬂﬂé{%& in ﬁtger was shaken

under 3hpgh R gl 8¢y  The grixfureyas filfpsed reushd LT ﬁlélrtéﬂsqlﬁrréiféﬁ was washed
with 367/ Jﬁleaaagolt e Bfttalclyds @S HENAS am%%gm% éfﬂ devom%und and

met hanol . The filtrate was concentrated to af

diphenimetline HichHE 1ol SPEteSH BB SEd R &meﬁﬁtmw@ss Spectrum: m/e

=242 MHDOh was not separatated but was used directly in the
next step; Mass Spectrum me 15 = 242 (Mtl). Step 2:
Met hyl
fl-rl-(4-chlorophenvl)gLhyllazetidin-3-vll(3,5-difluor
ophenvl)acetate A solutlon of 0. 015 g (O 054 nnDIe) of
Steg zn‘et hy| oy 1O ) g 7 AN

A soluloDEd. (ﬂS(gQO b@éﬂ-mw m9:i1yl azetl 3 ylé3 dugroﬁhen(yg aieztate 0.020 g (0.101

hl 0r ophenyl ) pent an-1 - one
nunol),ﬁtfsﬂ(j C]éleP}i‘W]t)Wﬂa&Tﬁ & apgh OQIWL(@ 12 mmol) of triethylamine in 5 ml of

dichloroethane was stirred at room temperature. After 5 min, 0.050 g (0.237 mmol) of sodium

triacetoxyborohydride was added and the mixture was stirred at room temperature for 6 h. The reaction
was quenched by addition of saturated K2CO3 solution and the mixture was partitioned between 10 mL

ether and 2 mL saturated K2CO3 solution. The layers were separated and the organic layer was dried

.over Na2S04, and concentrated. The residue was purified by reverse phase chromatography (Waters

Xterra C18, 19 mm x 10 mm) using a gradient of CH3CN-H20O-Et3N (20:80:0.1 to 60:40:0.1).

Homogenous fractions were pooled and concentrated to afford the title compound as a mixture of
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ana t
_extracﬁfvfeé? co_{rﬂ)

20 di chl oroet hane was stirred at roomtenperature.
After 5 min, 0.050 g (0.237 mml) of sodium

tri acet oxyborohydri de was added and the m xture was
stirred at roomtenperature for 6 h. The reaction was
gquenched by addition of saturated K2CO3 sol uti on and
the m xture was partitioned between 10 niL ether and 2
nmL saturated K2CO3 sol ution. The | ayers were separated
and the organic |ayer was dried over Na2SO4, and

isomeRONG & ¥peated m/dhary esl UB&-1Was 4%@@ ﬁ@l)bwaésesf%&ﬁﬁl: m/e = 422 (M+1
35Clzﬁﬁ9§z§@h tography (Waters 25 Xterra C18, 19 mmx 10
F{;?gﬁbr adi ent of CH3CN H20-Et3N (20:80:0.1 to
60:40:0.1). Honpbgenous fractions were pool ed and

concentrated to afford the title conmpound as a m xture
of -102 isoners; Mass Spectrum me = 422 (M1l 35C1

ﬁp_sggdCl42;1a{(l%{?ﬁm%%})%e%ﬁ?ﬁy@%@%ﬁl{jg—%deﬁé}@1-fs,él-%ﬁlug%%kenyl)-z-
; e P | dene!

1-{1-[ -1-(3

A solution 8f §.02005 @RS Mtholy o me'i_’h))gs I—%{cﬁfoﬁﬂ%ﬁy%(;)(Blsnyﬁn%‘tﬂyﬂtaizaﬂm-}

. 0of.Q.020 g. (0,045 nymo . :
yhden?{(%»gzdeffwm%a Hg?eﬂt%n%'é{)ylr iRy s eopliciteir 72 ylpigiiegpn. To this was
added 03, ﬂlﬁh gfé lMlegﬁMﬁmgét@thﬁh&anﬂmhei%Iﬁi?ﬁfvﬂs fife bt Aémg f%r 32 minutes. A

ol e - n L nLar 1,. 10 | Wal a .
seconf B0 gt B S GRS ho o AT i i " e Soieien Wi towed o
warm e H0SCi Afted! hathe 1@8ti@ ¥ orquatthad byudddiion Af 5 sdcwatel aall itgUayers were
; ! TS _
separa‘f:gdd Q’h% aetm;% glfag%r g]VM &%h&f *vgl\?\éhgget I%H%r\/gé&r%%% gﬁ_&%&@% ddede organic
inefl eﬁ é’ﬁ%ﬁ\?a@ﬁoﬂég FReTREREd boe reeidng Yaspugficdby reverse
phase phromatb gaplgnWVdidie Xicap€rls, Wah@ x 19epa)y airgd. gradiert afUEeCs-HyO-Et3N

odayver was washed with three 10 m, portions of ethyl
Cosaft o osftcy 1Y ?ﬂ@oswahﬁ%ﬂm%&‘tf?rse%e%@ﬁ EoRCEI Sl 2ffend;thafitle

 compeppdr | NYARGCDCI3NE0.860 86 frnr Hi)e®96-TAS (.3 dl E6-Wa3 (pf 1.25(s, 3H), 1.36

oy e8P LS80 B g n

7.20-7320mg BHP Miass Speg@umiOnG =1422 (Moirdgeinod 924 Mt 43 wer e
pool ed and concentrated to afford the title 15
conpound; | NVR(CDC13) 6 0.80-0.84 (m 3H), 0.96-1.20
(m 2H), 1.16-1.23 (m 2MHXAMPBE2¢s 3H), 1.36 (s,
3H), 1.40-1.66 (m 2 3.20-3.52 (m 2H), 3.66-3.78
(m 1H), 3.88-4.32 ( 2H), 6.64-6.80 (m 3H),
7.20-7.32 (m 2H); ectrum me = 422 (M+rl 35C1
and 424 (M+1 37Cl). LE 26 O /OHF 20 F
1-{1-fl-(4-chl oropheny ent gt Yt n-3-ylidene}-1-(
3 5-difl uorophenyl yNpropd Prepared from
met hyl azeti di n-3-yl ( -di fluoro )acetate and
1- (4-chl or ophenyl ) per the net hods
described in Exanple 25. Faster i3® | NMR( CDC13) 6
1.09 (s, 3H), 1.13 (s, 3H), 1.4-F1.9 (m 4H), 2.40 (m
1H, 2.7 (m 2H), 3.1-3.2 (m 2H), 3.42 (m 2H), 4.91

1-{1-[{413-cEbtbphday fin{yMazelitth.3-Hidefe) -1-(3.5-difluorophenyl)-2-methylpropan-2-ol

Prepared from methyl azetidin-3-yl(3,5-difluorophenyl)acetate and 1-(4-chlorophenyl)pent-4-en-1-one by
the methods described in Example 25. Faster isomer: INMR(CDCI3) 8 1.09 (s, 3H), 1.13 (s, 3H), 1.4-
1.9 (m, 4H), 2.40 (m, 1H), 2.7 (m, 2H), 3.1-3.2 (m, 2H), 3.42 (m, 2H), 4.91 (m, 2H), 5.70 (m, 1H), 6.68-
6.76 (m, 3H), 7.23 (d, 2H), 7.31 (d, 2H); Mass Spectrum: m/e = 420 (M+1 35CI and 422 (M+1 37Cl).
Slower isomer: INMR(CDCI3) & 1.15 (s, 3H), 1.19 (s, 3H), 1.5-1.9 (m, 4H), 2.14 (m, 1H), 2.7 (m, 1H),
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25 6.76 (m 3H), 7.23 (d, 2H), 7.31 (d, 2H); Mass
Spectrum nfe = 420 (Mtl 35CI and 422 (Mtl 37Cl).

Sl ower isoner: INVR(CDC13) 6 1.15 (s, 3H), 1.19 (s,
3H), 1.5-1.9 (m 4H), 2.14 (m 1H), 2.7 (m 1H), -103
2.9-3.2 (m 4H), 3.9 (m 1H), 4.91 (m 2H), 575 (m
1H), 6.66-6.75 (m 3H), 7.18 (d, 2H), 7.26 (d, 2H)
Mass Spectrum nie = 420 (M+1l 35C1 and 422 (M1 37C1).
EXAMPLE 27 C OH NF 5 F 1-

2.9-3. 26, AHQRapHE i, Z(hen yi), 5ers iyl iw}zetsmim @; 38); 114 @, 2H), 7.26 (d, 2H);

Mass g 24 RO L SRR ) ot oty 3

5-di fl uorophenyl acetate A solution of 0.042g (0.15
nmmol ) of 1-[ brono(phenyl { *ﬁzﬁ-chlorobenzene,
0.028 g (0.1 mmol ) of 10 net
azetidin-3-yl (3,5-dicf| uorophenyl ) acet ate (Exanple 25,
Step 1) and 0.298g ( mmol) of Cs2C8 in 5 nL of
acetonitrile was he t 45 Cfor 18 h. The sol ution
was concentrated and\M.h€ residue\gs, dissolved in 5
nmL of ethyl acetate. Thi
nm. water and the aqueoug
second al i quot of 3 ‘
extracts were washed bk ned, dried over
Na2SO4 and concentrated. The resyadue was purified by
chromat ography on a 15 Waters REM colum (5 micron
silica gel 20 mm x 10 cn) u5|ng a 2:1 mxture of
A amd) (¢ dia 3 t5eti fludyothighyl)-2-methylpropan-2-ol

et her - acetonltrlle anngenous fracti ons were pool ed

and concentrated to afford the title conpound.

INVR(CDC13) S 2.65-2.69 (m 1H), 2.88-2.93 (m 1H),

3.05-3. 16 2 3 41 3. 46 (n1 1H), 3.67 (s, 3H)
Step 13 g1. 3Msj eyl {phenylimethyHamtidin-37vi} B3 chuarovhenvl)acetate

A solubioSOF K08 ((6 3 mﬁ-ld)),of 1%rb&o@h8ny§ﬁ1e(hm]-49e‘ﬁlom e, 0. 028 g (0.1 mmol) of
methylsﬁgﬁ;chﬁ § 'ﬁ(?, mcﬁﬂuor&ﬂl@n}ﬁ%&mg’ E&!ﬂ%pl%@g fi 1)%%6 2§g E() 3 mm%k) of Cs2CO3

m5 mL-Of &GGEOQIAH@WE!B thequéon b Y@ finé Bl Tl‘reioﬂlyio}ia%@t:mdbmfaﬁad)aht} th& residue was
dlssol\geﬁ 'ngs gﬂjdf U 8:& &{t]—:y lT?r% %O]flggrf \b% vP SRWth ] m.IL w/_'}ltesf%lll Iegc?ueous layer was

washed yith @460@93 @F%‘Bh@r%ﬂﬂ} @tﬂ;ﬂ@qe}tptpnﬁhwggmc extracts were washed with brine,
combiaiedriadi averdNapgSPU3nd cordbdttatdr Tiphedigle)vas phati&l dythfontitogthpiy on a

%Eggzg@s coaled to -78 C under nitrogen. To this was
Watergy mpe(> mBigrop siligg aek 20 myp £ 4D R BiiRgH 2 hBtiHelof hrvppggnd 5:4:1
hexanamethiiert-bodyLidthe@acohabtrisd. IHd’nQiéerﬁhs frd&ichs Were pdfledidubSentrated to

affordﬁle%ﬁfé%ﬁ?ﬂinhq NﬁMl&nglgg% 2.0 @, 1%4 %‘é‘s%éaﬁg ?lgq, 3.05-3.16 (m, 28,

um was ad ut1on
3.41-3t46 (maﬁm, 3.61043Hp 3-860.56. (mAiItI)eﬂ 30 ks, 1H) &.60a5kt (mp hE )& $0-6.85 (m, 2H),

7.19- Zl.gg g}iri%?gd Mas?%ﬂc&&ﬂ%i A2 U YBEE AR 4 NG 13aYEr S were

washed with a
The organic

Step 2: 1-{1-[(4-Chlorophenyl)(phenyl)methyljazetidin-3-y1} -1 -(3,5-difluorophenyl)-2-
methylpropan-2-ol

A solution of 0.044 g (0.1 mmol) of methyl {1-{(4-chlorophenyl)}(phenyl)methyl] azetidin-3-y1}(3,5-

difluorophenyl)acetate in 5 mL dry ether was cooled to —78 °C under nitrogen. To this was added 0.45

mL of a 1M solution of methyllithium and the solution was stirred at 78 °C for 30 minutes. A second

aliquot of 0.45 mL of a 1M solution of methyllithium was added, and the solution was allowed to warm
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The aqueous | ayer was washed with three 10 m -
portions of ethyl acetate and the organic extracts
were conbined, dried over Na2SO4 and concentr at ed.
The residue was purified by reverse phase
chromat ography (Waters Xterra d 8, 19 mmx 10 nm
using a gradient of CH3CN-H20-Et3N 5 (20:80:0.1 to
60:40: 0.1). Honobgenous fractions were pool ed and
concentrated to afford the title conpound,
to -6 KIVRA(HEDC, e BaclioR Wag quendhkll by 3dddZon(oTs ndHyaterdand he(lifers were separated.

211),,. 4. 50 (s, 11 6..68-6. 76 (m 7.22-7.42 .
The syt e S fined i o 05y cubirera g b ofigpy Sracs were
combigeddried evenNpg $Opand concentegtedy The resiguepvas purified by reverse phase
chrombtofzrphy GV &6l xt@ﬁr@lmyiéﬁlﬂl-xnmlﬁm%] i %*ap@xdi&la eyl ORIHHO-EaN
zetidin-3-yl}-1-(3, 5-difluorophenyl)-2- )
(20:83¢40 Moﬁff(b(bi)n Homgizerpuefagtiens WeE pepled and concentrated to afford the title
compdlm[ibh‘@?fﬁ(@(ﬂlblé ) g Op w6l )Sﬂletrhylﬂ); 413 (rﬁ,tzigm &30 (&,01@{2.@6126 (m, 3H),
e a cribed in Examl e ; SS.. Spectrum e =
722 G0 R epyeeiner 20 PRIE 0 C1 94 102 BB 20
-~ .OH NF NCF

4-((4-chl orophenyl ) {3-] 1- -di | uorophenyl) - 2-hydr ox
y-2-n'ethylpropyl]azetidiré%ﬁgg?E t hyl ) benzonitrile
Prepared as describedgn Exanple 27; Mass Spectrum

me = 467 (M+l 35C1) and_469 (M+l 37Cl). 20 EXAWVPLE
30 -105 A OH NFF
1-{1-[(4-chl orophenyl ) f4-#1 uor ophe %Hethyl]azetidin-
3-yl}-1-(3,5-difluorophen N t Myl pr opan- 2- ol
W F
F.‘

CH30,8

1-{1-[(4-chlorophenyl)(4-methylsulfonylphenyl)methyllazetidin-3-y1}-1-(3,5-difluorophenyl)-2-
methylpropan-2-oi

Prepared using 1-[bromo(4-chlorophenyl)methylil-4-(methylsulfonyl)benzene as described in Example
27; Mass Spectrum: mv/e = 518 (M+1 35CI) and 520 (M+1 37C)).
EXAMPLE 29

5%

4-((4-chlorophenyl) {3-[1-(3,5-difluorophenyl)-2-hydroxy-2-methylpropyl Jazetidin-1 -
yl}methylbenzonitrile
Prepared as described in Example 27; Mass Spectrum: m/e = 467 (M+1 35C1) and 469 (M+1 37Cl).

EXAMPLE 30
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Prepared as described in Exanple 27; Mass Spectrum
me = 460 (Mtl 35Cl1) and 462 (M1 ). 375 EXAMPLE 31
a OH NO F

2-{1-[ bi s(4-chl orophenyl ) net hyl | azeti di n- 3-

i dene}-2-(3,5-di fluorophenyl)ethanol To a sol ution of
2.11 g (4.45 mol ) of

~nmet hyl {1-[ bi s(4-chl or ophenyl ) net hyl ]
azetidin-3-y|idene}8§ 5- 10 difl uorophenyl)acetate in
40 nL of hexanes ana’\40 nL of Cl112Cl12 was added a
solution of 26.7 nL 26, 7 mmol ) of DI BAL-H (1M
solution in THF) fol ng for |h at -78 T.
Then the reaction m et to rt for 1.5h
and 8 g of sodium sul fat g—igcahyqrate was added to
guench the reaction A< rring for | h at

rt. The quenched rea s-filtered and the
organi c | ayer conceny gl due was purified
by silica gel chrong hexanes / et hyl
acetate 15 to afford the title conmpound as white

1-{1- [?ZP ngﬁ,ﬁéﬂwj&gg\%go@ r%?%e%%é&%dlé "')grg)}-f-ﬁf?’ g.&@mﬁ%ﬂ) :rthylpropan-2-

ol 7 30-6-7 40(m 814) Mass Spectrum nmfe = 446 (Ml
Prepa?e'é% deséé@k)o\(én EN 81&2173 M;M*épeéé&i& m/%z%b &MWW&%&% (M+1 37CI).
2- {1 [ Bi s(4- chIorophenyl)nethyl]azetldln 3-ylidene}-2-
(3, 5-di fluorophenyl) et hylgxdamipt Eaphenyl carbonate To
a solution of 320 ng (0.717 nmmol ) of
2-{1-[ bi s(4-chl oroph&hyl ) net hyl ] azeti di n-3-yl i dene} - 2-
[ anol (Exanmple 31) and 175 ng
. B am nopyridine in 10 rid, of
nmet hyl ene chl ori de was—a{lded .217 pgofl. 076 nmol ) of
4-ni trophenyl chl or of or ng pnd{t he reaction mxture
was stirred for 4h at s hon m xture was
concentrated and the ged by silica
gel chromat ography w #*h yl acetate = 12
1 to afford the titl® conmpound as a white solid; Mass
Spectrum me = 613 (Ml 35C1, 35C1) and 615 (M

1 n]IQh'l azetidin-3-vlidene

To a solution of 2.11 g (4.45 mmol) of methyl {1-[bis(4-chlorophenyl)methyl] azetidin-3-ylidene}(3,5-
difluorophenyl)acetate in 40 mL of hexanes and 40 mL of CH2Cl12 was added a solution of 26.7 mL

(26.7 mmol) of DIBAL-H (1M solution in THF) followed by stirring for 1h at -78 °C. Then the reaction

mixture was warmed to rt for 1.5h and 8 g of sodium sulfate decahydrate was added to quench the

reaction followed by stirring for 1h at rt. The quenched reaction mixture was filtered and the organic

layer concentrated. The residue was purified by silica gel chromatography with hexanes / ethyl acetate
to afford the title compound as white solid. INMR(CDC13) & 3.99 (s, 2H), 4.03 (s, 2H), 4.35 (s, 2H),

4.54 (s, 1H), 6.70-6.80 (m, 3H), 7.30-6-7.40(m, 8H). Mass Spectrum: m/e = 446 (M+1 35¢), 35C1) and
448 (M+1 35C1, 37C1).

EXAMPLE 32

- 106 -



10

15

20

EXAMPLE 33 C O N\ / / \ F O F

2-{1-[Bi s(4-chl orophenvl ) net hvl ]azeti di n-3-vli dene}- 2-
(3 5-difluorophenyl ethvlisoprouvlcarbamate To a
solution of 45 ng (0.073 mmol) of 2-{

1-[ bi s(4-chl orophenyl ) net hyl | azeti di n- 3-yl i dene}-2-(3,
5 15 di fluorophenyl)ethyl 4-nitrophenyl carbonate in 3
m, of nethylene chloride was added 0.3 ni of

i sopropyl am ne and stirred for 4h at rt. The reaction
m xture was then ncentrated and the residue was

chr omat ogPaphy wi th hexanes /
tsre
(

o afford Otitle conpound as
aH, J=5.7 Hz),
2H), 4.54 (s,
7.29-7.39 (m

ethyl acetate = 4
a white solid. 1N
3.90 (br s, 1H),
111), 4.74 (s, 214 :
8H); Mass Spectru -5C1NC§SC1) 20 and
533 (M+l 35C1, 37 -107 O NF d F
m | -1 Dbi s(4-chl orgphenvl ) nmet hyl’l azeti di n- 3 yl i dene}-2-(
3 5-difluorophenyl)ethvl dinethylcarbamate Prepared

45, A0 R 55 55 PP LR BRI 35 e
carboiREC) 37C1) 5 EXAMPLE 35 . OH \ / [/ A\ E d E

Toa séhuh&i &(360 ahl. ﬁpﬁﬁ%g'o}“ il fib+64%ﬁ%?dpgéd}l)ﬁle%ki}&%ﬁﬁ}l abytilighe) 2-3,5-

h 1
difluompbasetaro BT Rt Tl ke - 4goghylsrainggygidine in 10 mL of

methyﬁ:néj tHlbritR AR Ia&:[é)ﬂ 2) 2aRYBbACANAE of Mt%ﬁh&yﬁ&ﬂdﬂ&foﬁﬁht@fand the reaction
of oxalyl chloride |n

6,72 |
Immurﬁ&aﬁ ﬁtllréeﬁléﬁ SR Ftrnggl g“%ﬂ‘éﬁ‘re E?Sd‘\ml‘ifﬂf(ﬁat%a%h%rf%*duw as purified by
silica gatrolrpmetbgBhBQvidt hexhBesC ethytlacstate+ E1: If 024 the il @Sipound as a white

solid; MASTSReRRh Wik 01 9hvd 8501935¢1y and 615 (M1 35¢1, 370).

EXAMPLE 33

O S
gop

2-{1-[Bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-2-(3,5-difluorophenyl)ethyl isopropylcarbamate
To a solution of 45 mg (0.073 mmol) of 2-{1-[bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-2-(3,5-
difluorophenyl)ethyl 4-nitrophenyl carbonate in 3 mL of methylene chloride was added 0.3 mL of

isopropylamine and stirred for 4h at rt. The reaction mixture was then concentrated and the residue was
purified by silica gel chromatography with hexanes / cthyl acetate = 4 : 1 to afford the title compound as
a white solid. INMR(CDCI3) & 1.15 (d, 6H, J=5.7 Hz), 3.90 (br s, 1H), 3.99 (s, 2H), 4.06 (s, 2H), 4.54 (s,
1H), 4.74 (s, 2H), 6.68-6.74 (m, 3H), 7.29-7.39 (m, 8H); Mass Spectrum: m/e = 531 (M+1 35Cl, 35C})
and 533 (M+1 35C1, 37CI), '

| | EXAMPLE 34
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Step Limol )

(3.36 mol ) of 2-{1-[bis(4-chlorophenyl)

nmet hyl ] azeti di n- 3-yl i dene} (3, 5-di fl uorophenyl ) et hanol
n 10 nL of methylene chloride was added i nto above
reaction mxture and it was stirred for 30 m nutes at

-78 C. Then 2.32 nL (16.8 mmol) of triethylam ne was

added at -78 C and the m xture was stirred for |h 15

as the reaction mxture warned from-78 Cto rt. The

reaction mxture was_poured into 150 nL of ether and

washed wth 15 nL OF'-q NaHCO3. The organic |ayer was

dried over Na2SO»4 ang oncentrate,tosafford the

title conpound. Masstrum nie \4(I\/Hr1 35C1,

. Step 2:
etidin-3-ylidene}-1-(3

5-di fl uorophenvl | pro /ApF\n- 2- ol To a solution of

805 ng (1.81 mmol) o F

{1-[bi s(4-chl oropheny et hyl | az di n- 3-yl i dene} (3, 5-

di f I uor ophenyl ) acet@l dehyde in B0 nil, of THE was

added slowy a solution of 1.33 nmL (4.0 nmol ) of
2-{1- mhﬁlomaﬁﬁ%nt;ﬁvﬂhieﬁﬂlhﬁ_ll}ﬁvl{cﬁlé?M-@GLdiﬂlh&?pﬂeﬂvl%) dﬁtethvlz&bamate

re or e_rea ure

prepag 8% Fipbh BRing 6 doslie it B £ Mas Seet st N 1 351, 35C)
and 5 \pedI+addel 31@).quench the reaction, 5 foll owed by

stirring for I'h at rt. The,gugpched reaction mxture

was filtered and the organic layér was dried over

‘Na2SO4 and concentrajed. The residue was purified by

silica gel chromatogryaphy with hexanes / acetone = 8

©1 to afford {1-[bis \Iorophenyl)

nmet hyl ] azeti di n- 3-yl i

di f |1 uor ophenyl ) propan- 2- A .

Spectrum me = 460 (N%I 3t ‘~CI) and 462 (M

35C1 37Cl). 10 EXAWP

2-{1-[Bi s(4-chl or oph&

(3, 5- dlfluorophenyl) . |sonronvlcarbanate

15 Step 1:

2-{1- [bls(4-chlorophenyl)nethyl]azetldln-3-y|idene}-2-
1-[bis(@3hbroplédyl iR hRnNih -k N (B St dithlorduhehiippdRenydl

carbonate To a solution of 420 ng (0.91 mmol) o
1-{1-[bi s(4-chl orophenyl)nethyl]azetidin-3-ylidene}-1-
(3,5- difluorophenyl)propan-2-ol, prepared according
to the orocedures of Exanple 35 ?nd 222 ng (1 82

: ) Bif1010 Jzige
To a s@IR&H df @%9%(@%%1? 3160)51}1 élﬁ (ﬁﬁ\%as Yol of b (j:ﬁ-P/?ege c}hlonde was added

ni t rophen orof or nat an
slowly 95 b, r%é’&‘?? Lo A VRO &7 8\ihsand stieestior 4 minuipsd Thages solution of 1.50 g
(3.36 msn) deB{M@ﬁs(‘fllld]ﬂblfolpﬂﬁlybYm‘&iyh]biéﬁdﬁ%'-yﬁ%l@ﬁ? @S-@ﬂmmbyen\lﬁ)&&nol in 10
mL of meé%ﬂ:ne chlonec{erWas agge%tn%o above reaction nntxgurea eftndqltr \grast s%xeregl for 30 minutes at -78
OC. Then 2.32 mL (16.8 mmol) of tricthylamine was added at -78 ©C and the mixture was stirred for 1h
as the reaction mixture warmed from -78 OC to rt. The reaction mixture was poured into 150 mL of
ether and washed with 15 mL of ag NaHCO3. The organic layer was dried over Na2804 and
concentrated to afford the title compound. Mass Spectrum: m/e = 444 (M+1 35C, 35CI) and 446 (M+1

35C1, 37C)).

Step 2: {1-{bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-1 (3.5-difluorophenyl)propan-2-ol
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conmpound as a white solid. Mass Spectrum nfe = 627

(M+1 35C1, 35CI) and 629 (M+1l 35C1, 37Cl). -109 C O

~NH ONF C F Step 2:

2-{1-[bi s(4-chl orophenyl ) net hyl ] azeti di n- 3-yl i dene} - 2-

(3,5- difluorophenyl -1-nethylethyl isopropylcarbamate

To a solution of 45 ng (0.073 mmol)

of 2-{1-[ bi s(4-chl or ophenyl ) net hyl ] azeti di n- 3-yl i dene} -

2-(3,5 5 difluorophenyl)-1-methylethyl 4-nitrophenyl
Toa SBI&FI%?fa?tOé (141 ﬁ‘l{n%)fof Mgﬁﬂ@h@r@hm)m@yumn@mée@d@ew 5-
dlﬂuomﬁherﬂf)adeﬁi% [ﬁﬂyin@mnﬂ,eofaﬁﬁz &%dﬂ@cﬁs@&xﬂ?@ s&@&)ns&f i1raB& . {4 mmol) of

¥ concentrati On and purl i catlon
merhyfgaeBiii PR gS O robYioR gt choGrhee S L o reacton mixture
was whenednes O fat lhyhd agef saddtunrsidfate dbcdh9drafefvk dddeB @ duchdlRhe reaction,

follow %g% for \é(:r# t'Fhe d:[ug%ge rﬁﬁ_cﬁlog g%%&lte%\%nf tereti Endé?&\w layer was

dried cgfpr N@|SO4 @d_ coppent r@e@ Ther € Wap ppnﬁed by s111ca gel chromatography with

S
rexanf e >4 4 6 SRR ISRERLA ARl fh B VR 25
dlﬂum@ak%amoeanf%o S@dwf: pedid- Masaépﬁcﬁgm(@femflﬁ@ﬁMﬂ 3’%@1 35C1) and 462
M+1 35¢1l 37d7).s(4- chl orophenyl ) met hyl ] azeti di n-3-yl i dene} - 1-
(3,5 15 dlfluorophenyl)prOEan 2-0l (Exanple 35) and
222 ng (1.82 nmmol) of 4 i nopyridine in 10 nL
of nmethyl ene chlorige was added 276 ng (1 37 mmol ) of
4-ni trophenyl chloroformate, foll stirring for
4h at rt. The reacti I xture ma%y_ centrated, and
the residue was puriX chronatography
wi th hexanes / et hyl ' : : to afford the
title conpound. Mass Spec e = 627 (M1 35C,
3 AMPLE 38 -110 C

Ci E

2-{1-{Bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-2-(3,5-diflucrophenyl)-1 -methylethy]

isopropylcarbamate

Step 1: 2-{1-[bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-2-(3,5-

difluorophenyl)-1-methylethyl 4-nitrophenyl carbonate
To a solution of 420 mg (0.91 mmol} of 1-{1-[bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-1-(3,5-

difluorophenyl)propan-2-ol, prepared according to the procedures of Example 35, and 222 mg (1.82

mmol) of 4-dimethylaminopyridine in 10 mL of methylene chloride was added 276 mg (1.37 mmol) of 4-
nitrophenyl chioroformate and was stirred for 4h at rt. The reaction mixture was concentrated and the
residue was purified by silica gel chromatography with hexanes / ethyl acetate = 12 : 1 to afford the title
compound as a white solid. Mass Spectrum: m/e = 627 (M+1 35C1, 35C1) and 629 (M+1 35C1, 37Cl).
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O O YN NF d F
2-{1-[Bi s(4-chl orophenyl ) net hyl ] azeti di n- 3- ylldene} 2-
(3, 5-di fluorophenyl) -1-net hyl et hyl |sopropylcarbanate
To a solution of 45 ng (0.073 mmol) of
2-{1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n- 3-yl i dene} - 2-
(3,5 5 difluorophenyl)-1-nmethylethyl 4-nitrophenyl
carbonate (Exanple 37) in 3 nL of nethylene chloride
was added 0.3 niL of isopropylamne, followed by
stirring for- 4h at ri. The reactlon m xture was
concentrated and the i due was fled by S|I|ca
gel chromat ogr aphy / acetate = :
1to afford the title c-npo.nd 2 p ctrum nie =
oY ‘ 37Cl). 10

2-{1-[ bis(4-chl orophs AT di n- 3-yl i dene} - 2-
(3, 5- d|f|uorophenyk%-l-nethylet'y di met hyl car bamat e
Prepared using di ne hylan1ne a$ described in Exanple

38; Mass Spectrum mle = 531 (M+l 35C1, 35C) 15 and

 Step 2533 ( Me2-{ BEE(4-cigpipopheaybvpthplazeibn 3 glidme} 24N F C F

'2111 _ diﬂuozo henyl)-1-methylethyl i ISI% ropylcarbamate

-{1-ibj s(4-chl orophenyl)nethylTazeti din-3-yl}-2- (-

Toa sgipy Pﬁ%ﬁﬁ%@éﬁ? P P ol b Sk B gt 2-6.5-

diﬂuofﬁ?i.:)hhwllj) lf—rlnethylethyi 4-nitrophenyl carbonate in 3 mI_H of methylene dchlonde was added 0.3 mL
. | 0] azetidin

ot sofydaior s30T BREHap Ptroe T o RO BGaUr-BEsof o brifation o

the resicheerylsdica 84 chiotha®8raplyy with dexhoedvecthyl tdemtccofp b tnedfordvhs sitle compound

as whigeg%%gf %1§H.e§truﬁl:%§§=(5% v+ PS5, 3583 bl sAPAPBB AMACr).

EXAMPLE 37

Sq
.

2-{1-[Bis(4-chlorophenyl)methyljazetidin-3-ylidene}~2-(3,5-difluorophenyt)-1-methylethyl 4-nitrophenyl
carbonate

To a solution of 420 mg (0.91 mmol) of 1-{1-[bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-1-(3,5-
diflucrophenyl)propan-2-ol (Example 35) and 222 mg (1.82 mmol) of 4-dimethylaminopyridine in 10 mL
of methylene chloride was added 276 mg (1.37 mmol) of 4-nitropheny! chloroformate, followed by

stirring for 4h at ri. The reaction mixture was concentrated, and the residue was purified by silica gel

chromatography with hexanes / ethyl acetate = 12 : 1 to afford the title compound. Mass Spectrum: m/e =
627 (M+1 35Cl, 35Cl) and 629 (M+1 35CI, 37C)).
EXAMPLE 38
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5 EXAMPLE 41 C O C F
2-{1-iDbis(4-chlorophenvl)nethyllazetidin-3-yl}-2-(3
5-di fl uorophenyl ) et hyl di nethyl carbanate Prepared
from net hyl
(3, 5-di fluorophenyl)[1-(di phenyl net hyl )azetidin-3-ylid
ene] acetate (Preparation 5) and dinethyl am ne by the
procedures in Exanples 37 and 38 to afford the title
conmpound; Mass 10 Spectrum me = 519 (Mtl 35C1, 35C)
and 521 (m+l1 35C, 87Cl). EXAMPLE 42 CI ON F C F
2-{1 dbi s(4-chl oroph nmet hyl | az& i din-3-yl}-2-(3
5-di fl uorophenyl ) et Wy et hyl car ba 15 Prepared
from net hyl
(3, 5-difluorophenyl)[1- | met hyl )azetidin-3-ylid
ene] acet ate (Preparat+qn 5) t hyl am ne by the
procedures in Exanpt 87 and ford the title
conpound. Mass Spec (Mr1l 3501, 35C1)
and 507 (M1 35C,Cid). 37EXAMFLE 43 -112 C O\ YNH
O NOHF C F 2-tl1-Fbis(4-chlorophenvl

2- {1 [Bﬁtilééﬂhdaraﬂﬁhﬁ Ytkinds-(1RieRsy {3, y@iﬁ%}t}ﬁ{éﬁ*‘l) %!{mlylethyl

yl earbamat e Prepared fron1net
s i d

Toa semammsaﬁgo(om ﬁmn)atfaqn [5;);(4 @[wo;;& t Q@ﬂaxhsbmldem 2-(3,5-
dlﬂuopoggengﬂq &R;gélhy rgg()é)glfﬂ}yi ﬁ?rg?ﬁage ng%e %’bﬂ_ ﬂé Lt %{‘)3 chloride was
added@rﬁns gﬂlscégmﬂjylﬁﬁ@l fol®wed by stirfidgNuPHlicat4?l 1Bk reaction mixture was
concentrated and the residue was purified by silica gel chromatography with hexanes / ethyl acetate = 4 :
1 to afford the title compound; Mass Spectrum: m/e = 545 (M+1 33Cl, 35CI) and 547 (M+1 33C1, 37CI).

EXAMPLE 39

Cl
<) 3
N
o \
N F—
) r-
Cl F

2-{1-[bis(4-chlorophenyl)methylJazetidin-3-ylidene}-2-(3,5-difluorophenyl)-1-methylethyl

dimethylcarbamate

Prepared using dimethylamine as described in Example 38; Mass Spectrum: m/e = 531 (M-+1 35C), 35C1)
and 533 (M+1 35C1, 37CI).

EXAMPLE 40

O
gon
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15

O NF d F
2-t1-[bis(4-chl orophenyl)nethyl | azetidin-3-vl}-2-(3
5-di fl uorophenyl) - 1- net hyl et hyl di net hyl carbamate 10
Prepared from
{1-[bis(4-ch|orophenyl)nethyl]azetidin-3-y|}-1-(3,5-d
fl uorophenyl ) propan-2-ol (Exanple 1) and net hyl am ne
by the procedures of Exanples 37 and 38 to afford the
j : Nhss S %ctrun1.nie 533 SNHl 35C1

Prepaﬁﬂ frEm-rﬂ.élByl (3 5- dlﬂuorophenyl)[l (d1phenyhnethyl)azet1dm— —yhdene]acetate (Preparauon 5)

R R I N I SRR A S

35¢, ﬁ#@pardefan(M@ﬁrﬁSCl 37¢)).
{1-[ bis(4- chlorophenyl) }5¥%£B§§ |d|n 3-yl}-1-(3,5-di
fl uorophenyl ) propan-2-ol anple 1) by the
procedures of Exanples 37 and 38 to afford the title
conmpound; Mass Spectrug=me 5 = 545/(NHI 35C1, 35C1)
and 547 (M+l 350, 37 EXAVPLE NCl CN NF d F
{1-[ bi s(4-chl or ophenyl¥-+4 @dlh-s ylidene} (3
5-di fl uorophenyl ) acet oni a solution of 540 ny
(3.53 mol ) of 3, 5-di etonitrile in 8 nL
of THE a solution 10 . —53 Mol ) of
butyllithium (2.5M sofution in h nes) was added and
it was stirred for 3 ninutes at -78 C. Then a
solution of 985 ng (3.21 mmol) of

2-{1-[Bis(4hifebhedatetptiesytihed hol(3 8 AetuotbipRengetBQliddthyldibamate

Preparg!ilg'om&?%q gﬁg dﬁlu?r)op efnvﬁﬁ 0(%%)% L eélm?)ﬁ%%&na}dylﬁigne] %cgbiteh(greparatlon 5)

and dlmﬁ@maamemme) profedieNirdExaspbs 3 whde3 Sy lffoidniee tithectobpBund| Mass
Spectrim? mH= STM+195¢1, Gﬁéﬁ QH&%MY”B phb@i i de was added

and it was stirred -78 rt ove night. The
sol ution was poured 15 into 80 nL of ether and washed

"with 10 nL of aq NaHCO3. gkrevper@ani c | ayer was dried
over Na2SO4 and concentrated. The residue was purified

by silica gel chromd ography wi th hexanes / et hyl
acetate =
}L—NH

2-{1-fbis(4-chlorophenylmethyl]azetidin-3-y1}-2-(3.5-difluorophenyllethyl methylcarbamate

Prepared from methyl (3,5-difluorophenyl)[1-(diphenylmethyl)azetidin-3-ylidene]acetate (Preparation 5)
and methylamine by the procedures in Examples 37 and 38 to afford the title compound. Mass Spectrum:
m/e = 505 (M+1 35CI, 35CI) and 507 (M+1 35C1, 37C)).

EXAMPLE 43

-112-



9: 1 to afford the title conpound; 1NVR(CDCl13) 6 3.84
(m 2H), 4.25 (m 2H), 4.54 (s, 1H), 6.76 (m 1H)
6.78 (m 2H), 7.33 (m 3H), 7.38 (m 2H); Mass
Spectrum me = 430 (M+l 35C1, 35CI) and 432 (Mrl
35C1 37Cl). 20 EXAMPLE 47 C NHZ d F

1-{1-[ bi s(4-chl orophenyl

met hyl | azeti di n-3-ylidene}-1-(3.5-difluorophenyf-2-net
hvl pronan-2-am ne, -114 A sanple of 236 ng anhydrous
CeC13 (0.96 nnnlfzmas dried with magnetic stirring
under N2 at 150- 1666, for 40 m nQ Then 6 nL of dry THE
was added and theenS| on vvas}l—rmmed at 25C. After
2h, 600 uL of a 1-6 olution in

8 T. Aftelyh30 mn, a

ﬂ{n 3-ylidene} (3,5
v of THE was added

sol ution of 201
(1-[ bi s(4-chl orop
5 di fl uorophenyl) s
and the m xture A
Concentrated NHAOH (3 niL) wa5 added with the

. tenperature Iomer than -60C and the ntxture was
lJ:l. waly C A

. Prepar\@@fr@m%ﬁﬁ@@ §$‘ﬂ§5x%bh&1ﬂrﬂ@5(d1gh&§r JMW%%H% %ﬁﬂeﬁﬂﬁ%ﬁtea(@%paratmn 5)

t he agueous | ayer was

and 2-ppippithagel bytherreesiyres o8 Esrarlp 37 angl 3§ e affopbihe tige pfenpoamj Mass

5  SpectrG@neent 533t®e-1 330e 35@12 bRk MRS 1 38¢, BV@\?* by silica gel
chr omat ogr aphy with hexanes 10 / ethyl acetate / 2 M
NH3 in MEOH = 100: 30 : 6 to afford the title
conpound; 1NVR(CDC13) 5 EX28MPIB#4 6H), 3.14 (S, 211),
3.95 (s, 2H), 4.66 (s, 1H), 6.56 (m 2H), 6.77 (m
1H), 7.21-7.28 (m 8K); Mass Spectrum me = 473 (M
35C1, 3501) and 475 35C1, 37Ck). BXAWPLE 48 15

G FF HOC N
1-{1-[ (3-chl or ophenyl - chlor opheny! ) ret hyl ] azeti di n-
3-yl}-1-(3,5-difluorophe et hyl propan-2- ol A

sol ution of 0.985 g
CeCl3 (Strem Chem c
was stirred at room ) r N2. After |h,

the solution was cqgled to-78 in a dry ice-acetone
bath and 2.5 nL of a 1. 6M solution of nethyllithiumin

20 anhydrous THE

Oroph 11 _‘.i y vli-2-43.5-Aiflugrophs -l-e i tnel dimethvlcarbamate
10 g@pﬂiﬁd ﬁsmn éf [@S(ﬁﬁﬁlogmbq_ny])mﬂwuwn@ﬁ 3- yl} 1- (3 5- dlﬂuorophenyl)propan-Z ol

(Example 1) and methylamine by the procedures of Examples 37 and 38 to afford the title compound.
Mass Spectrum: m/e = 533 (M+1 35Cl, 35CI) and 535 (M+1 35Cl, 37C)).

EXAMPLE 45

Jodr

~113 -
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into sqgaig%atkffr 8%61%5??’\}%‘”‘)

met hyl

{1-[ (3-chl orophenyl ) (4-chl orophenyl ) net hyl ] azeti di n- 3-

yl }(3,5-di fluorophenyl)acetatein 5 nL of THE was

added and the solution was left stirring at -78 C for

1 h. The reaction was quenched by 25 addition of 0.1

mL of nmethanol, diluted with 40 nL of ether and

aI I owed to warmto - 10 C. Then aqueous NH4C

ution was added dropw se until the ceriumsalts

3-{1- [b'#@cqhbwp&wé)n&ﬂ%yaa%eﬁélnsiﬂlfédésxglﬂﬂqonaohelml)a@ksopmhﬁ-z 2-

dlmetlﬁutji_@ganﬁhjaet was decanted and the solids were

ritu ortlos of._ di ch] or omet hane
feif sl estenp D Rt ey b Mo G M ropan-2-ol

(Exampiet 1) asztl@ pmﬁlrw&ﬁhiﬁdmpki zﬂ andl 3B we afferd tIﬁQiﬂlg@bhﬁpd\lHé@Mass Sgcctrum m/e
- t&.QN3 r RE&ds Na2SO4 and concentrate
545?€§+gf f(glf dﬁ?ﬂ %t5'4?fM+?11 ﬁﬁn)gound as a mxture of 4
di astereoners. The ni xt uBXAMBLIHASi fi ed by fl ash
chr omat ogr aphy on &llica gel using a step gradient of
3 col um vol umes ef 1 9% then 2% then 4% then

6% et hyl acetate- hée to afford two di astereoners
of the title conpouny._#Zhe enanti Q
di astereoner were sepahat ed™Noy chifomat ography on an
AD col um chiral usi ng 6% N , in heptane. 5
NVR( CD 1.07 (s, 3H),
Y. 74 (d, 1H,

ﬁrs of the faster

1.14 (S, 311), 2. 28¢
J = 10.7Hz), 2.82 ( zyY, 3.10-3.16 (m

211), 3.62 (m 11]é|, 4.20 (s, 1114, 6.67-6.73 (m 3H),
7. 21 7.33(m 811) _Mass Spectru me = 476 (M1 35CL,

1 -[bif&-chlprophenviymathyNazetidingd vlidamp F3)5-difnasophenyl jaget o redHnmer 1H

M@Mﬁﬁf 5%0 IngQ6 5% ﬁuno%@fa 53d1ﬂ1ﬂ)r&§en wetzcm%rél%%% § It c&' II'i[—IF a solution

of 1.4 im]f(%.S ol)g%fbtylé&}f%m %Hprthmrsmélzxa(nﬁ%) deeg ag@t (;vgs stured for 30
minutestd) 786 C6Thdn. ak3lufith o385 )mg (320 minad)lof7- [33;(4“&11&bﬂhen%ﬁ&hyl]azeﬂdm—i’:-

g e W e A

dnnetlgda(rr@g)py(l@ngﬁﬂ@ pb@Ermyhgl) of N,N- dnsopropylethylanune and 558 uL ( 7.06 mmol) of

methaxﬂéulﬁ'&r}vﬁ)h](ﬁqd@ Jvasadleh P 151 ﬁ%ﬁ ke 278h& q& R?& tl‘liiﬂ EI%H was poured
S0l e TS Byrea ey Nezsog

and conbentate®t The rBdi@RAs PufiledbySil &R 8AThdthaferdhy Qz;"th Chekahbd/ ethyl acetate =

0: 1 (e Bl S int RIS R0 D T by et 676

1H), 6rﬁ8 ot 23), 785 én AR T8 R(mad);ddasks Spectram: e £43(I(M}F1Cﬂ5¢1, 35CI) and 432
(M+1 g(ﬂ one bath and 155 nL  of a 1.6M solution of
thylTTthiumin ether was added dropwi se w th
VI gorous stirring. The y&XAMPLE#Een nmi xture was
stirred at -78 C &) an additional 30 minutes and then
a solution of 28.75 g .
(3, 5-di fluorophenyl di phenyl get,hyl ) azetidi n-3-yl]a
cetate in 100 mL of THE was ol over 30
m nutes, at such a rate\as tenperature
bel ow -60 T. The mixturg W

1-{1-[bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-1-(3.5-difluorophenyl)-2-methylpropan-2-amine

-114 -
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25

25 stirring at -78 Cfor 1 h, then excess carbanion
was deconposed by the dropw se addition of 20 ni of
met hanol and 1000 ni of ether while the solution
warmed to -40 T. The reaction was quenched by

addi tion of saturated aqueous NHACI until the nost of
the solids had precipitated to the bottom surface of
the flask. The liquid |layer was decanted into a 2L

separatory funnel and the solids were triturated with
A sampliof 23018 atydsenstGeghd0-86 maobiras deiad Wil megnetip stirsingrividaeid? at 150-

160°C951%%ﬁ |Tﬂé’r€6 ﬁ']LV(\@E.Ig/l Vi ogsdad%dit %d%sus?ﬁ%ﬂméﬂ'w% st1g‘9(g gt 29‘%?’ Afler 2h,

agueous n an

600 ulmfml\ﬂaﬁdﬂ%ﬂh@m@i%n {OTHF ik A6tremelh whchdded a1 168 °Ch et\ﬁer 30 min, a
solutidn@F Qdy&g‘(\@% Aol of ¢ AL[198R4-CRbFoBhPH S mARy 1 £t d3n-8's %rhﬁ@lef{%@—

an € Eane Fractions containing the faster
dlﬂ“‘”é’ﬁﬁ%ﬁ/ﬁgﬁ?@ i Bbot & s 28dndend thepighyre s SRSt 41~ {.C for 3h.
Concqlmttthﬁéﬂﬂda ard;) wiak adslad ivith tHederpperature hawdr i thane60°Cladd the mixture was
1.07 8
e RENT b gy ok l Syt s
chloride apd hetdgireous laye-v@as Eftractad tRiek witB ntethy{ane cHIbi)de A'h2 Corfitsined organic
layers e dn?d Gld %Z&t&ﬂ%%ﬁ@ sﬂue%\;as pﬁnﬁe(ﬁgf sglfga gel c%ato'ﬁa%ﬁy with hexanes
e e B ufha dp MEQ 108 (B - anitradheitiamppynss HMB(CBO) 5128
(s 6H})Baﬂ(Q'2<Pi) FoHQ0Hl 4. E’@(sr uli)l 83k gﬁvaﬁgpwﬁ&d m? tﬁblbﬁzaﬁmﬂ SH); Mass
h % Pd/ th
w5 ik P50 a8 NP 7 T0 1 ol &) o
(15)-1-(3, 5-difluorophenyl)-1-[1 -
di phenyl net hyl tidi t hyl -2-ol d
the nixture vas ahaken uIGOMBESE 1D For oa 1o0h.
The m xture was filtered through CELI TE and the

applied to a silica ¢
acet at e- hexane and t

; in 20% et hyl
7 welpeg with 5
W= exane then with
di chl oromet hane, with 1t96;‘ di chl or onet hane

and finally with 60:40: 20

di chl or onet hane- net hxa
3 ef/e concedi®rated to afford the

Honogenous fraction
title conpound, whi vas not further purified 15 but

was used directly €in the next step; Mass Spectrum me

110%&140%41%351%11&1 hyl din-3-y1}-1-(3 . -
01{ (G- fHorh ﬁchforoghemﬁ“ﬁt{ﬂaﬁ?ﬁé‘; P3G pgropheny-2 mefipylpropan-2

nl
YO-OX Y L

me;blnubxpmpg@sl ga(z@tmxﬂd)layorfylkl}; ek iaréd OaNZ@RehdheRicalCo.) in 10 mL
anhydrous 1k W3 § ft:gctgh de ol uaﬁrley e ?‘tfﬁﬁﬁ Iﬂ%nsglutl%grasgcog)?eg to—78 °C

ina drsidefap@dleﬁiaﬂrztndarﬁ ;18 f)f ahﬁMfsnht@doﬂmét]nylhthmmhIether was added dropwise at
such apﬁ@ atth@k 1dts§' 1ne’ﬁ‘deg$rs o A'Heﬂyql? ’uteé} aﬁso i ﬁ:llgf 6‘1%' ga(é A n&mOIG) of

rono orop enzonl

methylaﬂ o ﬂéorﬁPb@luB(é %@@Hﬁ@&@é@thﬁﬂw@@dﬂr 3- W(ﬁéfdlﬂlgir@henyﬂ)h@tate in 5 mL of

THF w0 hdtlel @fd ﬁh@?}ol{lﬁdntv?efs@éh dinh h78@6|-ﬂ);r En agk 080k 634 GidGehed by
he conbined filtrates

t
sadiciqfn 01 CERA PO SIHATh D Pl s 4hel 2lpied tp wagm fgy~ 10 °C. Then
aqueotfsINIE/T] edhitinmed e gﬁ@ﬁmyopusse ngtilahSéRmiaRredpitaddd onf th®suéfdce of the
flask. Fﬁlg %l%xllnat%ﬁtet atde Sea 1%<yianc? the Ec.rh%c V\E{’egn?)l{)ag e\g'ft}gt:ﬁv(rq} Otnlnle portions of

duct drast er eoner
dichloromethens améttwd 20 o Lafoftismel of dtleer t Thd @mbined orgaclic extNVR(VEDOL 3hed with
saturat®d dquodus(SH4ARYlutidn & biSe, dAE) ove NSO, bind ddicendrated &5&fford the title
7.5Hz), 2.74 (d, 1H J = 10.7Hz), 2.82 (t, IH J = 7.5
Hz), 3.10-3.16 (m 2H), 3.62 (m IH), 4.29 (s, 1H)
6.67-6.73 (m BFD 7.21-7.4 (m 8H); Mass Spectrum
me = 469 (M+l, "Cd) and 47B1fM+1, 37Cl).
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EXAMPLES 50-69 The foll owi ng exanpl es were prepared

fromthe correspondi ng esters according to the

procedures 30 described in Exanples 48 and 49. -117 F

F Ar R4 HO Exanple Nanme Ar R4 Mass Spectrum nfe 50

1- (3, 5-di fluorophenyl)-1-[1- 408 (Mtl)

(di phenyl net hyl )azetidin-3-yl]-2- \ neth | pro an

-2-ol 'y p 51 1-{1-[bis(4-chlorophenyl) I-&C0 476

(M1 nethylbgzetidin-s- [}-1-(3,5- \ / O 35C1,
compqyg@;ﬁ a mixgyre p ﬁl@%ﬁéqwqrg eﬁ@ﬁwq ‘fﬁscﬂygﬁed bpm@s](l Wg_matggréphy on silica
gel usH2 @%‘iebfya@ﬂenﬁﬁ' 3]<:D{uhm[v614mﬁ19é &R Bh 87 Yihed 13')9 Qﬂéhl 4%, 4R 66Méthyl acetate-

azetfidi n-
hexang gy

zi%ﬂrfjomfrsr?é hﬁ%tlé F@B’é‘ﬂmﬁ i‘lzﬁ ena%t%ﬂs of éheJFlstgghastereomer
were depdtited by ¢hrdrhderiphy ©h ho ADdolmH dhiral us&igl6%4i@pripeird] in heptane.
Faster(ﬂg%%hl)e HNMk@?}%J?% ﬂoﬁmbﬁ) 1- 14\(5 I3H), 2'3%)111 §44. Sfiz). 274 (4 11,

5-di f | 'uor ophenyl ro an-2-o0l
= 1057Hzi[ 2Rp (tl-l{-lllf() 5%)2), @mﬂeaqlmgﬁé.rmz)(mm) ¢RP-Gs, 1H), 6.67-6.73 (m, 3H),

7.21-ABGEW)) OLB73mu L1 35k, B8 aha 4557 §4+1 35¢1, 37C1)

SlOWZé’ 1ast£§%kéorilﬁ'ﬁ ﬁ?@%& 3) g 1. 0{5 ]J'H),% %]& 3}69.’5 r}P J an] ﬁlz?|2 75(d, 1H,
J1=10.7Hz), 2.82 (t, 1H, T = 7.5 Hz), 3.10-3.16 (m, 2H), 3.62 (m, 1H), 4.22 (s, L1H), 6.67-6.73 (m, 3H),
7.21-7.33(m, 8H); Mass Spectrum: m/e = 476 (M+1 35C1, 35Cl) and 478 (M+1 35Cl, 37Cl).

EXAMPLE 49

) E

3-((S)-(4-chlorophenyl){3-[(15)-1-(3,5-difluorophenyl)-2-hydroxy-2-methylpropyl]azetidin-1-
yl}methylbenzonitrile

Step 1: (15)-1-(3.5-difluorophenyl)-1-[1-(diphenylmethyl)azetidin-3-yl}-2-methylpropan-2-ol

A suspension of 67.03 g (272 mmole) of CeCl; in 500 mL dry THF was stirred in a 2L three-necked flask
under N, at rt. After 30 minutes, the mixture was cooled to -78 °C in a dry ice-acetone bath and 155 mL

of a 1.6M solution of methyllithium in ether was added dropwise with vigorous stirring. The yellow-
green mixture was stirred at -78 °C for an additional 30 minutes and then a solution of 28.75 g (70.6
mmole) of methyl (3,5-diflucropheny)[1-(diphenylmethyl)azetidin-3-yl]acetate in 100 mL of dry THF
was added over 30 minutes, at such a rate as to keep the temperature below -60 °C. The mixture was left
stirring at -78 °C for 1 h, then excess carbanion was decomposed by the dropwise addition of 20 mL of
methanol and 1000 mL of ether while the solution warmed to -40 °C. The reaction was quenched by
addition of saturated aqueous NH,Cl until the most of the solids had precipitated to the bottom surface of
the flask. The liquid layer was decanted into a 2L separatory fimnel and the solids were triturated with
three 200 mL portions of dichloromethane. The combined organic layers were washed with two 400 mL

portions of aqueous NHLCI solution and brine, then dried over Na;SO, and concentrated to a white solid.
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55 3-((4-chlorophenyl ){3-[1-(3,5- ICl 467 (M1,

di fl uor ophenyl) - 2- hydroxy-2- \ 35Cl); 469

nmet hyl propyl Jazetidin-1- CN (M1, 37Cl) 1 neth |

benzonitrile -118 56

3-((R)-(4-chlorophenyl){3-[ (1R -1- 1 467 (M1,

(3, 5-difluorophenyl)-2-hydroxy-2- \ 35Cl); 469

nmet hyl propyl Jazetidin-1- CN (M1, 37Cl) | meth

1) benzonitrile 57 .
The rguque Sps purifish op CHpHBryAD Fin ysing)57] isepgppanglzheptyhel  Fractions containing the
fasterCRanPofibf Wt bONREIM ledrcntBYLI )éﬁfc'n% tl?b'ift:ﬂe)com &Rd, which is the (+)

e LR EARILDBEEh, 1T b s i T g -

10.7Hz3, C18246 TH( M+-1.5 HZ),3,19- 3:116f(h1,1 OHY Bh‘ﬂﬂ{iﬁl YHR 4.0y mlysz? 6\73 (m, 3H), 7.21-

745é%§ﬂﬁ&h§§%%)nethrwg ggyl]azetldln - CN (M1, 37C) 1

Step B- (( S) -{1A-idetidiodhenyB S {dBhfofdbRynyl}-2-methyldBpar bl ,

S \ (1} mli. o1 methano
Asodnzgltugifmém q:gtzgg??ogm@f%éﬁapg&v%ﬂwlz g’fgf%)/)mﬂ@ngnd 20 mL of methanol.

To this gy adtied msqﬂetlwf ¢h1Rgy0. 1n(mole{)(o§®$(l z(léwlebaowhwi)fl)[l i~Cl

(dlphﬁylrﬁﬂﬁ/lXaMhﬂm-E[ A Qm&tﬂﬂﬂr@ahﬁm yih9 thBhﬁﬂMb]waBﬁﬁﬂ;én, un8&0 psi H for 24
met.h |d|n é

h. Tha e ﬁs;fl M _gﬁdE'I&TFé 11tr 0@7}@&)& Fhepilygrpsidue was

apphe(dlttRs)srli&a el ct{l(uﬂﬁ)aac((éd ﬁhbWeﬁ@ﬁl adtyetg-hehnelanfl SheR3MmhMal washed with 5

colu rrgif;oﬁl)rx}rrreetf gg %(?)I# lat:;lﬁl t?lt%lpx aXf(‘ %hegs C%l?\ﬂiﬁoromethane with 10% methanol in
dichlagprhdthrme apd Emlly wid-60et 1 § ldjzh bpemethaB0- 2 EHEn@AGmoniug: lpkdrogRie.
HOHK%EI{O:IJS I-ErQ 10?1@%9{6%9%%{;?/4‘[%(% atgérd(f%e tlt§§§11?&(5>d wlﬂgbwas not further purified

uor op azet
but was used dlrectly 1n the next step; Mass Spectram: m/e = 244 (M+1).

Step 3: 3-((S)-(4-chlorophenyl){3-[(15)-1-(3,5-difluorophenyl)-2-hydroxy-2-
methylpropyl]azetidin-1-yl} methyl)benzonitrile

A solution of the crude amine from Step 3 and 6.51 g (20 mumole) of Cs;CO; in 30'mL dry acetonitrile

was stirred at rt in a flask fitted with a small Dean-Stark trap. After 15 minutes, 4.6 g (15 mmole) 3-

{bromo(4-chlorophenyl)methyl]benzonitrile was added and the mixture was heated at 60 °C. Afier 18 h,
the solution was filtered through CELITE and the residue was washed with acetonitrile. The combined
filtrates were concentrated and the residue was purified by flash chromatography using a step gradient of
5 to 20 % ethyl acetate-hexane. Fractions containing the faster product diastereomer were pooled and
concentrated to afford the title compound; 1NMR(CDC];) 6 1.07 (s, 3H), 1.14 (8, 3H), 2.28 (t, 1H, J =
7.5Hz), 2.74 (d, 1H, J=10.7Hz), 2.82 (t, 1H, J = 7.5 Hz), 3.10-3.16 (m, 2H), 3.62 (m, 1H), 4.29 (s, 1H),
6.67-6.73 (m, 3H), 7.21-7.4 (m, 8H); Mass Spectrum: m/e = 469 (M+1, *Cl) and 471 (M+1, 'CD).

EXAMPLES 50-69

The following examples were prepared from the corresponding esters according to the procedures
described in Examples 48 and 49.
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yl}-1-(3,5-difluorophenyl) - 2-
63 1-{1-[bis(4-fluorophenyl)nethyl] 444 (M1l )
azetidin-3-yl)-1-(3,5-difl uoro- /

an- 2- ol

phenyl ) - 2- met hyl pr opan- 2- ol
(1SR)-1-{1-[(SR) - (2-chl orophenyl) 1-~C 476 (Ml

(4- chor ophenyl ) net hyl ] azeti di n-

(M+1 37C1)

F\
-119 64

F

meth 1 ro

35C1, 35C1);

3-yl}-1-(3,5-di fl uorophenyl)-2- C 478 (Mtl neth 1 ro

an- 2- ol

35C1, 37C1 65

(IRS)-1-{1-[(SR) - (2- chl orophenyl) 476 (M1

(4- chor ophenyl ) net hyl ] azeti di n-
3-yl}-1-(3,5-di fl uorophenyl) - 2-
an- 2-ol
(1SR) - 1-{1- [ (SR) - (Afchl or
(4-f|uorophenyl)neth%*}ax
I}-l-(3,5-dif|uoro§ I

y

35C1, 37CI 66

eny

Mr1 37Cl)

| 35C1, 35C);
78#Mﬂ meth | ro

: 462
meth 1 r

an-2-ol 67 (1RS)-1-{%-[(SR)-(2-¢hl orophenyl) J -0-F

J-P 460 (Ml

(4-fl uorophenyl et hyl ] azeti di n- 3-

o

35C1),; 462 yl}-1-(3,5-difluorophenyl)-2- C (Ml 37Cl)
e [ygs® 705,01 08 (UKL cnl oo Sty 1
hydf oxy- 2- met hyl propyl ] azetidin- (M1, 3 CN (Mtl, 7Cl|)Spectrum
1- 1 nethyl)benzonitrile 69 : e
3 S)=(4-chtoro-3-t+odephefy){ 11
50 [ (15)4as-aBlubroghdnixariopheny | 1): g;gé @ 408 (M+1)
i ey apliacel MR GLL 3R o
methylpropan-2-ol
51 1-{1-[bis(4-chlorophenyl) 3 "@—a 5 @—Cl 476 (M+1
methyl]azetidin-3-y1}-1(3,5- 35¢y, 35C);
difluorophenyl)-2-methylpropan- 478 (M+1
2-0l 35¢, 37
52 1-{1-[(4-chlorophenyl}{phenyl) _g @'—-Cl _é _@ 472 (M+1
methyl}azetidin-3-y1}-1-(3,5- 35C; 474
difluorophenyl)-2-methylpropan- ' (M+1, 37C1)
2-0i
53 (18)-1-{1-[(R)-(4-chlorophenyl) _é @‘Cl _é _@ 472 (M+1
(phenyl)methyl]azetidin-3-y1}-1- 35C1); 474
(3,5-diflucrophenyl)-2- (M+1, 37C1)
methylpropan-2-ol
54 (AR)1-{1-{(5)-(4-chlorophenyl) | _@_CI E @ 472 (M+1
(phenyl)methy!]azetidin-3-y1}-1- 35Cy; 474
(3,5-difluorophenyl)-2- (M+1, 37CY)
methylpropan-2-ol
55 Hkchlomphenyh (3135 | 5 _OCI 'é 467 (M+1,
difluorophenyl)-2-hydroxy-2- 35C1); 469
methylpropyl]azetidin-1- M+1, 37CD

ylimethyl)benzonitrile

CN
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-120 1-{1-[1, 1- bi s(4-chl orophenyl

et hyl]azetidin-3-yl}-1-(3,5-difl uorophenyl

-2-

nmet hyl propan - 2- ol

Prepared from et hyl

{1-[1, 1- bi s(4-chl orophenyl)ethyl]azetidin-3-yl}(3, 5-di

flu

or ophenyl ) acetate

usi ng the procedure described in

Exanpl e 48; Mass Spectrum nfe = 490 (Mtl 35CI, 35Cl);
492 (M+1 35C1, d). 375 EXAMPLE 71 C F N C
1-[his(4-chl orophenyl )nethyl|-3-1 |
56 - (3] 5((&1&9 {4- él%@;mé ;fly{h)[(@r)fret : 467 (M+1,
azef @ g ution of 3500y,
1- {1Cppf! 'Q%OIEWPSB}*%‘BWEHW e ->>Cl); 469
di f| methgphenydzgtide-0et hyl propan-2-ol in 0. (M+1, 37Ch
CH2IC 95 mmol ) ¢of DAST 10
Cei ﬁ%‘}‘%ﬁ%ﬁ?uwwﬁu i fl) sori-de)nas_ads
57 sol LHE MadorathiayEA-[(16}- 1-2h F]:r 467 (MH,
reagc R '-J \ etng 3507
ag I\E’!—%ﬁgrﬁh%ﬁ)—mdr Ju<>t ed 1O 8 9 w . CD; 469
The mﬁbﬂpropﬂiﬂéﬁldmé- extracted with CH2CI .| @1, 37C)
The A RLAARI C Iayer was dried o\
concentrared. The residu SR T ed
58 chr pirRbEehitgPhRRYIN3- [Hé}'ém sge @ eﬁe 67 (M+1,
t1 hg @3Lid1ﬁu&m@jdﬁﬂh%'0%-ﬂmlgll) s 5 6 : 35C1); 469
s, | , 2. t,
214 m'gyl%‘é’g%a,whd“ﬂ7 6 Hz, |2H). 3.70 (m o M+1,37CD
éH) ,ylﬁn&ﬁyl][h&fnzoﬁitjl)a, 6. 733;-m 1H), 7. 23
pect A, e = [ . 35Q, /7R an ,
59 37c1§ O e e arrr 467 (M1,
Mas (3,53 8edrpphenyl)-2-hydroxy-2- 35C1); 469
methylpropyl]azetidin-i-yl} (M+1, 37¢))
methyl)benzonitrile
60 (1RS)-1(1-{(SR)-(4-chloropheny1) _§<:>_ o 520 (M+1
[4-(methylsulfonyl) phenyi} \ / 35Cry; 522
methyl}azetidin-3-y1)-1-(3,5- (M+11,
diftuoropheny!)-2-methylpropan- SO,CH; 37cn
2-0l
61 (1RS)-1-(1-{(RS)-(4-chlorophenyl) %_Q_Cl o 520 (M+1
[4-(methylsulfonyl)phenyl] \ / 35CIy; 522
methyl}azetidin-3-y1)-1-(3,5- {(M+11,
difluorophenyl}-2-methylpropan- SO,CH, 37¢y
2-o}
62 1-{1-[(4-chlorophenyl)(4- T o 460 (M+1
{1-{(4-chlorophenyl)( B _g \ cl _g \ F (
fluorophenylymethyl]azetidin-3- 35C1); 462
yl}-1-(3,5-difluvorophenyl}-2- (M+137Ch
methylpropan-2-ol
63 1-{1-{bis{4-fluorophenyl)methyl] 444 (M+1)

azetidin-3-yl}-1-(3,5-difluoro-

)

phenyl)-2-methy1propan—2-ol
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73 3-((4-chlorophenyl){3-[1-(3, 5-
di f | uor ophenyl ) - 2-net hyl prop-1- \ i
CN (M1, 37C1)
benzonitrile EXAMPLE 74 C F NF

en-

1)

| -yl]azetidin-I-

yl
c

1-[bi s(4-chlorophenLl)nethyl|-3-[(1S)-1-(3

-me -121 72 3-[1-(3,5-difluorophenyl)-2- 1\ /~ 390
nmet hyl prop-1-en-1-yl]-1 dihen Ineth 1 azetidine
i-&C0 449 (M,
35C1);
meth 1

451

1-yl} methyl)benzonitrile

5-dji fl uorophenyl)-2-f|l uorao-2-nmethyl propyll azetidi ne

64 TO B(13@)- th{l [?Rp(fz &Yo@oﬂﬁﬁn}ﬁ 368 MMl of 11, 476 (M+1
1-[ b@(ﬁg chﬁorlopg1 ﬂé{%ge ﬁ ti gy -Glyg 5- 3501 35¢1);
di f R R Ppr dpan- in 3 L c12,”°CL 22Cly;
| nL3-9l}-1h@drdifenoghetdy-2-de- pyri di ne was ddd{e: and t he 478 (M+1
g i % RSO Bl CIM D el L o o)

65 NaHOOBSahdl-BORN(2; chtn&olﬁleﬁsﬂ)] _g ‘Aé‘:?i gf - O\\Wi t i 476 (M+1
2N Iﬁlg M\}H W te 3501 3501
(SXN@qﬁm %H. negﬁlorqanl c er W Cl, =>Ch;
Nazsbﬁl}dn@ S&ﬂwmhewlb%r 10 The residue 478 (M+1
by Sibthfigroggl-o.6nr onat ography with 10 %1 35y, 37¢h

- terf-pbutyr erher-nexane to arro.d... the (i

6 as RRRKT4-KSRI g ohlorpremc | 460 0ar1
6H) | (@ﬁ%pﬁényl)ﬂneﬁhyﬂaﬁétldﬂﬂw(}- }2 2 g 35C1); 462
3.0 60 (m 111 4. 20
6. 68 ylg %5{‘@‘“0 ény% 83 (m 811) E pM+1 37C))
F  [Fmdibyl@iopant28l 3- ((S) - (4- chl orophenyl ) [{3-[(1S)-1
- (3] F&i I ¢ uor o-/Z=mt hyl pr opyfFa2et i di|n

67 % QS RS BPAE R | %—@e@t -3 of 16 m 460 (v+1
(0. 3@8‘.1qmih§ny@fnethyl]azetldm -3- 35CI); 462
3-2( G RpREEMN.) { 3- | (15) - 1- (3, 5-di HCI rophenyl i1 37¢y
hy dp 8$9YIpopE 39l propyl lazefidin-L -yl }netthyl Yhenzoni tr)

68 | e | B@)-(-chidroBHRGERedy1)TE- >f_§ hen_Cl $ 593(M:H,
[(18)-1-(3,5-diflnorophenyl)-2- 35C1); 595
hydroxy-2-methylpropyl]azetidin- I CN (M+1, 37CD
1-yl} methyl)benzonitrile

69 3-((S)-(4-chloro-3-iodophenyl){3- _2 c1 _g 593(M+1,
[(18)-1-(3,5-difluorophenyl)-2- 35C); 595
hydroxy-2-methylpropyl]azetidin- I N M-+1, 37CI)

EXAMPLE 70

e
.

Cl

F

N

HO
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5 fluoride-pyridine was added and it was stirred for
9h at 42 T. Then the reaction m xture was poured to 7
mL of 5N NaOH, 7 nL of ag NaHCO3 and 30 nL of CH2Cl2.
The pH was adjusted to 8-9 with 2N NaOH The water

| ayer was extracted with CH2Cl12 (3x 30mL). The

conbi ned organic |ayer was dried over Na2SO4 and
concentrated. The residue was purified by silica ge
chrqutography with 1O%nethyl5 tert butyl

1 I3

: GIEArapy] ety Ipzgtig ‘ X ;
abhdd froMMRSPELBY, 1-Bsl- E/g\enyi eﬁy@gzef@ in- 3]}@} (6] bl)dﬂﬂl%r@pﬁenyl)acetate

using f%ﬁ})roc%dug-dleﬁﬂbea f%)?an@ﬁ%% qgggét %rg% 63991%[4% ’g_é?’il), 492 (M+1

35C,YAn-7.8 (m 811); Mass Spectrum nfe = 478 (M+1l 35Cl,
35C1) and 480 (M1 35CL, PUAWPLE 76 CN F F N
15 d  3-((S)- (4gghl oropherfﬁ?‘%“?%_-

S)-1-(3,5-difluoro -2-nethy|propy|]aze

henyl ) - 2- hydro

tidin-1I - yl } net ep 1: (I S1-1-(3
5-di fl uorophen 1) -{ F

henyl net hyl | azeti di\g ppan- 2-ol A
suspensi on of 67.03 g N272 # ule) of Ced 3 in 500 nL
dry THE was stirred in /@ ecked flask 20
under N2 at rt. After{ ' , ¥he m xture was

cooled to -78 C i [ one bath and 155 nL
of a 1.6M sol ution et hyl lithiumin ether was added
dropwi se with vigorpous stirring. The yell ow green

m xture was stirggd at -78 C for an addltlonal 30

1-] bls(%cﬂlj%gﬁ%xlwﬁl) %hvﬁrg ﬂ é%lcy }llllo?gnhenvl)zfmetivlgro(p —en— -V azetlicﬁple

8 a5eldiidd af @ ayeh@ 999 ol of il ph dbig(4robtanyphiad eictioilazeBdipt 3} -1-(3,5-
dlﬂuofb@héﬁ&ﬁ 2Lxﬁetﬂ5%}oﬁaﬂ 061 id0Y it cﬂ%ﬁz 38de do. 958hm3 of DAST

m nut es, at such a rate as t theterrperature
(dicthyfamiggsulfgotrifiuorided wes added andids s@letnqn W sgtrpd for Al ata8 *CzgThen to the
reacuénqm&uéwwastah@éa ﬂpaﬁgéﬁetgéraia@@ hﬂrbf‘é@ﬂaﬁé P wQé’adﬁJ%%d to 8-9 with
NN B b TELIRG, 70 Sind g e wos

dried MBBN&]ZBGEI ézhl&ﬂn&)mtratadid Thé feaidod w@sﬁ}hﬁﬁ&i BfisiB@URDEsortKdAphy with

- hexan sr}t khgl acetatqu %fforgithet tb{ﬁa eco*npoud% alg %ﬁv ?1dp i&—f ﬁg@zcb& ig £s1 (s, 3H),

msurface o |qui
1.71 (d,e?dﬁn% e ti ht G-83d2EHy gar(at ar/\6 HadHal3. r(th, 1 Kk 496I(3, dH), 6.56 (m, 2H),
Bl g ppf B4 35 37
O D e o S L e Rpg vt oL 7o,
mashed with two 400 nL EﬁAﬁﬁﬁﬁﬁa ¥3o0f aqueous N114Cl
solution and brine, then driedfgver Na2SO4 and
concentrated to a white solid. The resi due was
purified on Chiral Pak AD resin
i sopropanol - hept ane, Fractions ¥

enanti oner were pod$§d angh.conce

title conpound, whic
3H)
2.82 (t, 1H J

NVR(CDC13) 6 1.07 (R
J = 7.5Hz), 274(d4 ,

= 7.5 Hz), 310316(m oH), 3.62 (m 1H), 4.20 (s,
1H), 6.67-6.73 (m_3H), 7.21- 5 7.45 (m_10H): Mass

Aining the faster
ntrated to afford the
enanti oner; 1H

3H), 2.28 (t, in,

ExampiP€FNhHEN me = 408. Ar R4 Mass
Spectrum
m/e
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Step 2:
3-[(18L(3,5-difluorophenyl)-2-fl uoro-2-nethyl propyll -

(di phenyl net hyl )azetidine To a solution of 5.5 g
(13.5 nunol e) of

(15) - 1- (3, 5-di fl uorophenyl)-1-[ 1- (di phenyl net hyl ) azeti
di n-3-yl]- 2-nethyl propan-2-ol in 25 nL of CH2Cl2 was
added 15 nL of hydrogen fl uoride-pyridine and the two-
phase m xture was stirred for 15h at 42 C Thpn thP

72 reacsijom, md?ﬂublf §-2pour ed}éo L of 390 (M+1)
20 nthdé 150 m 2212 an |ce
The §°Pa’dF‘h YHd"to 8-9|with NaOH. Th A er
Iaye(&ﬂﬂsﬂem&wﬁak&ﬁnmnth C2C12 (3x 150Q0m.) . The
con1 n was

73 oM R{%-ch orSkshe zpﬁ)é's-ﬁg-g%u o 449 (M+1,

~ chr )dﬂh@@phqzmbm -2vidthyldropel - g 35Cy; 451

et he afford the|title conpoun I 37
col 18 9?%%%??5‘531 8 1.25 (t, J = 22 Hj, 6H), 2.@g |MH7CD

y\}metyyBbangonitrily 2 83-2 89 (m 2H). [3.09-3.11 (m

t

ZFD 3.60 (m 1H), " 4.30 (s, 1H), 15 6.68-6.71 (m 3H),

7.21-7.8 (m 10H); WMass %yectrug1 me = 410 (M+l) Step

3:
3-[(1S)-1- (3, 5-di f¥!
| azeti dine A 500 ni
charged with 1.2 ¢
To this was added a X .
3-[(1S)-1-(3,5-difluorophe | uor o- 2-
nmet hyl propyl ] - 1- (di pheny i di ne_
m xture was shaken uymdey 40 psi or 24 h. The 20
m xture was filtereugh CELFTE and the filtrate
was concentrated. The c |y residue was applied to a
silica gel colum @;cked in 20% et hyl acet at e- hexane

: bisand t he c%lunn was *shed_mnth 5 %ogﬂnn volunes of

ot ui‘,‘ " f o P shafri

wrotahsoa% aﬁma;ﬁgxlo 381nmid>n)QJﬁI1 OB tbﬁrb@op&%yl)&ﬂe&@l]hz\én&mlstyl} 1-(3,5-
S I e e

and tlte |r¢a|cfasommnrraﬂfor Whatehl *GaThenche feadtion emixtoterwds |peﬁfedZE» 7cmL of 5N NaOH,
R, Gl @@ HJ.Yof '(ﬁlztibe ABtedPEER: 8 Masigh PPREOAYUFhe Whi€r layer was

extraoged(wiéx) (glpzp]l% ﬁx&ﬂgﬁ.ﬁéﬁwcyx{l@nfd( qugmcllayeg was g1i¢d qysy Igﬁﬁ@nﬁ,qd)concentrated
The resgfug Wd@%e Wifrd b%ﬁl&y ée@ E&%&tb?éﬂﬁ!'\g{m]‘? )‘Aethyl tert-butyl eth?r-hexane to afford

nzonitri] ion_of crude am'ne

the tit ceﬁlpgmgﬁaa@hsi“&d( 2 NMRICD L P 188 2 608" 32HB G2 3i(y T = 6.5 Hz, 1H),
2.83-2%56(00 DHJ, BI0963.1 M@§ 2HJ, BI60ER, BY), 4.20 {sn13), bleasky1f(int mpl m1t7h33 (m, 8H)

a small Dean-Stark trap. After 15 mnutes, 4.6

mol e) of 3- 30

[ bromo( 4- chl or ophenyl ) netBXANMBERZONni tril e was added

and the m xture was heat g&f at 60FT. After 18 h, the

solution was filtere ‘ and the resi due

was washed with acet\ ol ged filtrates

were concentrated an ag purified by

flash chromat ogr aphy usi gradient of 5 to 20

% et hyl acet at e- hexane. r AsLron gont ai ni ng the

faster product diast qner were /pool ed and

concentrated to aff e titl eFconpound; ' NWVR(CDC13)

8 1.25 (t, J = 22 Hz , 2.33 (t, J 35 = 6.5 Hz,

1H), 2.83-2.89 (mcgH), 3.09-3.11 (m 2H), 3.60 (m

1H), 4.24 (s, 1H), 6.68-6.71 (m 3H), 7.21-7.8 (m

8H); Mass Spectrum mle = 469 (M+l, "d) and 471 (M1,

37Cl). -124 EXAMPLE 77

or ophenyl ) - 2F¢ 1 uor o- 2- met hyl propvl
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CNFF FO

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

- 2- hydr oxy- 2- met hyl propyl Jazetidin-1- 5

yl } met hyf benzonitrile Further elution of the flash

colum of Step 4 of Exanple 76 afforded the title

conpound as a white solid;"NVR(CDCI3) 8 1.25 (t, J =

22 Hz, 611), 2.33 (t, J = 6.5 Hz, 1H), 2.83-2.89 (m

2H), 3.09-3.11 (m 2H), 3.60 (m 1H), 4.20 (s, 1H
3-((S)§4-618 o®phechyl) (A-[( BI1 (3 .5-EfluctorBeiyt)-2-8ib rp-2MaslsySpeyd fapatiidin- 1 -
Vnnwﬂbﬁbmmgﬁgﬂéhﬁl 35C1) and 471 (M+1l, 37Cl). 10 EXAWVPLE
-F Nws HO = 1=
Toa Sshlaplf PU@ﬁ @pﬁ{@ﬁﬁ mi)[ozt 3«@%@%@?&%}[@&4&1(ﬁﬁ1dxf®oyiphenyl)-2-
hydroﬁy*«ﬂfﬁieﬂwlmcﬁﬁl] adetidinQlyl} dadliy fdesizositilk iONmDof CHeCHD £0 bfdrogen

) Step 1 of Exanple 76 afforded the title conpound,
ﬂuoﬂ‘%ﬁ}@ﬂmie?aﬁ Adsled and & uas stivgsdefpr 9h alfR(GokEes fhegeaptigsmpyure yas poured to
7 ml of PNrRI, BH] of 2g B&ICO; and 36 nf., & G Cld. Hhe pH w88 adjud& t0 1819 with 2N

NaOHZi ’e Wéﬁ.ileg 513&?%9%%%%{%#0&%:}‘;“112{?}220{2 &ﬁ% OEI%}' '[é% %%mblﬁfhdgoggag]f‘c’ layer was dried

over Ngp¥e:t and woncateateds aae {ehdilg wasEpOAKIPYL By fiBca geNchrorkatograpBl with 10% methyl

1
tert-b;:g%éle?’g utgsagfo Hﬁt%ocgﬁﬁx%)d{a:é L»g&t ?h%i NMR(CICL) 81,25 (1, 1=22 Hz,
6H) |(t, 477 6.5 H?ei%?ﬁ%éﬁ? omi 2 3. @9-Stlépfm,12ﬂ)33 4Q (es) H 4(24 (S 1H), 6.68-6.71
(m, 319; dlzfilws) n@@k‘gr})ﬁss %géc'trUﬁr Bfel) mt(lwhpfcﬁpyélﬁ Aeish dlme ey, Ycy).
sanpl e o .
3-[(15)-1-(3, 5- dlfluorophenyl) 2-f 1 uoro- 2- net hyl propyl
]-1 5 (di phenyl net hyl ) azetisipeg 76t ep 2 of Exanpl e 76)
was dissolved in 15 nL of THE and 1.1 nL (10 ol e)
of 1-chloroethyl chlorofggmate Vas added. The sol ution
was stirred at roomtenperature. Ater 2 h, the

sol uti on was concent ad under rgduged pressure and
“the residue was driey upgder high T

Cl
3-((S)-(4-chlorophenyl) {3-[(1.5)-1-(3,5-difluorophenyl)-2-hydroxy-2-methylpropyl]azetidin-1-
yl}methyl)benzonitrile
Step 1: (15)-1-(3.5-difluorophenyl)-1-[1-(diphenylmethyl)azetidin-3-y1]-2-methylpropan-2-ol
A suspension of 67.03 g (272 mmole) of CeCl; in 500 mL dry THF was stirred in a 2L three-necked flask
under N; at rt. After 30 minutes, the mixture was cooled to —78-'°C in a dry ice-acetone bath and 155 mL

of a 1.6M solution of methyllithium in ether was added dropwise with vigorous stirring. The yellow-
green mixture was stirred at -78 °C for an additional 30 minutes and then a solution of 28.75 g (70.6
mmole) of methyl (3,5-diﬂuor0phenyl)[l—(diphenylmethyi)azetidin—3-yl]acetate in 100 mL of dry THF
was added over 30 minutes, at such a rae as to keep the temperature below -60 °C. The mixture was left
stirring at -78 °C for 1 h, then excess carbanion was decomposed by the dropwise addition of 20 mL of
methanol and 1000 mL of ether while the solution warmed to 40 °C. The reaction was quenched by
addition of saturated aqueous NH,Cl until the most of the solids had precipitated to the bottom surface of
the flask. The liquid layer was decanted into a 2L separatory funnel and the solids were triturated with
three 200 mL portions of dichloromethane. The combined organic layers were washed with two 400 mL

portions of aqueous NH,Cl solution and brine, then dried over Na,SOy and concentrated to a white solid.
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for 1 h. The residue was dissolved in 20 nL of

nmet hanol' and heated to reflux for 6 h. The sol ution

was concentrated and the residue was partitioned

between 100 m, ether and 50 nL of 1:1 saturated

Na2CO3 10 sol ution-1M NaOH The aqueous | ayer was

washed with 3 portions of 100 nL ether and the

conmbi ned organic extracts were washed wi th NaHCGO3,

then brine, then concentrated. The oily residue was
The regiia¢ wagpurifigd an ShiralRek AJa resinoisingr%piaekendnglrhepiang, dirdeyipns containing the
faster m{lﬁhﬁ'\;@é(ﬁﬁ%d%ﬁ@' cdREntFRdUIRFNE SheWRIS Q&deﬂh& Ry IRcHGO I

enan AN HOL D PSR A B Ty SHonarghdn. -

10.7HeX0. 85 {tNEH, Isyh M6 Hh), 80020:63m, 2H), 3.62 (m, 1H), 4.20 (s, 1H), 6.67-6.73 (m, 3H), 7.21-
7.45 (@bfdﬁamg pfxgmni rr}g%:ggil - armoni um hydr oxi de. 15

fac re concentrated to afford the
Step2titl e Gdhmdolis VB tdttedpront i F-{dgdenimeéthyl)azetidine

Toa s&‘ﬁﬁo&‘&%ds 158G fu!né!lej J}"( 561 & §<E & %Jl Y %ndm- 1]
BT O i B g

phase 8&&hie6ia8 surl»ed-mxlol}shrzemd YBRA ARt ibd ﬁlx&.ré@bstgdu% 10100 HE of SN

NaOHC(%(g%%?? ﬂela&{) %OS migog < g—%ﬁ:ij% z},nid4[ gg?& 1%3 g lp*—l »%aé; ad}gftec} fo 8-9 with 2N

NaOHi rTha watenbigerfwas tastchcwdmthaclizﬁliz (3xD880mISt Fhdcommbaed offatie layer was

aried 0y Nh0h R8sy TR Ry 5 NI g s gtromataggohy with 10%
methyhted-butybethendtewane tovaiforth dmttitld camp@Od &s a Whiteowlid;SNMR(CDIEg) 5 1.25 (t, I =

2 stcﬁ?ué 59, vas, § 1{;1% 1758 %dsﬁ‘ésp éBHg%LobTaEt 13Rd2 e%)"% 66%?;f £4.30 (5, THD,

acétonit conbi

6.68-6,d (@, 33k c7e?rir? & {red OHxdMess §P?Cé1§tﬂd@@ WA B fied by
Step 3f | ash Qﬂ(WH@gfdMYopH&M ﬁu&wane%mbﬁmzeqﬁmeS to 20

A SOOfr%Le {)J}}/ h%sgg al%r%%dh' aﬂ? %crﬁ%hfcgtl\g ?VEE 6% néfgb%ﬁg&% dezo mL of methanol
To thig oacaelded atchdich@f afl foqt @1 hiih&)ld) lof B-@(18pNEos itk oropdR(IE-DE udjo-2-

= .6
methy%ré)gfj gl.-(%lgjhfr#hn?ﬁﬁ?ag%%dw};%g o r?lxmﬁezﬁs sh%e%Bnd(el'_%O }]_s’l_dl-'lsl)f(’)r 24 h. The
mixtusy wag ﬁ@tgred thehugh € EBEL G arglith¢ fijtraBifyas cdhcRdtrafedd Therpily @kfjlye was applied to
a sihcel\/gé %oi%ﬁ&ik@&qn ﬁ@et&%@&até %}gane éalﬁ(t\‘l]ré oﬂﬂﬁja Wl dsMikwith 5 column
volumegs ((f( Y E(tlzprl 6?#%‘?‘5%% f)]ey {Agth[d(cilg)rolqaﬂqage,gmg] W/v@ptgmm| )

dichlorc2ndmade yandtyreith b po: medhloa&ﬁ&haﬁe&ethanalmﬂxno?ﬁmwg&me
rom

enzonitril e Furth | ut of .the co
Homopiops b Ve SPPeiE @ HECT 1 e COMRBISIY W@%ﬁlﬁhﬂ purifed
but qu msmﬁ;hltectw iasicarceoney Masd\NRCEDCH3Y =344 (@B1)(t, J =

Hze3 5% - 2089 m 5
step 4l 4tz H)s dgﬁ éz? ﬁ&%ﬁ%&ﬁésﬁ[(gﬁgﬁ? dlﬁlicl_ﬁp%e%;f&% ﬂﬁc%o 1)

6 68 G.EELY@BI&BXE@‘B&D?I -gimathg@)hengonRidle:  Mass Spectrum
A solufibf gﬁhé BRaé Mide fr&%@l@p B 64SH]g (QM‘Eﬂnole’f bf2d,c0, @@'TPIL 8% acetonitrile
was st1rred at rt in a flask fitted with a small Dean-Stark trap. After 15 mmutes 4.6 g (15 mmole) of 3-
[bromo(4-chlorophenyl)methyl]benzonitrile was added and the mixture was heated at 60 °C. After 18

h, the solution was filtered through CELITE and the residue was washed with acetonitrile. The

combined filtrates were concentrated and the residue was purified by flash chromatography using a step

gradient of 5 to 20 % ethyl acetate-hexane. Fractions containing the faster product diastereomer were

pooled and concentrated to afford the title compound; 1NMR(CDCI3) 61.25(t,J=22Hz, 6H),2.33(t,]J
= 6.5 Hz, 1H), 2.83-2.89 (m, 2H), 3.09-3.11 (m, 21I), 3.60 (m, 1H), 4.24 (s, 1H), 6.68-6.71 (m, 3H),

7.21-7.8 (m, 8H); Mass Spectrum: m/e = 469 (M+1, **Cl) and 471 (M+1, *'Cl).
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FF AN RAF 10 The follow ng anal ogs were

prepared using the nethods described in Exanples 72,

73, 74 and 77. Exanple Name Ar R4 Mass Spectrum nie

81 3-((R)-(4-chlorophenyl){3-[(1R-1- ~C 469 (M+l

(3, 5-di fluorophenyl) -2-hydroxy-2- 35Cl) and

nmet hyl propyl Jazetidin-1- CN 471 (w1, 1

nmet hyl ) benzonitrile 37Cl 82

3-((S)-(4-chl orophenyl){3-[(1R) -1- 469 (M1,

(3,5-di fluorophenyl)-2-hydroxy-2- | \ /C I\ / "d)

and net hyl propyl ] azeti dpggahvpi@A71 (M1, 1 nmeth

benzonitrile 37CL 83 3-{¢®-[ 1- (3 5-di fl uorophenyl) - 2-

\ CF 3 J-P 502 (Mt1) uor o- 2- me§_hyl propyl ] azeti di n-

yl} [4-(trifluorone phenyl | tp 1

benzonitrile 84 3-{(\W -#3-[(1S)- 5-"J \ / CF3 502

(Mt1l) difluorophenyl)-2-flu

met hyl propyl ] azeti di n- 1/ytN trifluorometh 1 hen
= ) -{3-1(19)-1-(3, 5-

[yl )-2-fluoro-2

1 neth 1 be 127 nzoni=t=4 | e

J\ [/ CFs 502 (M) p uor oph

Cl
3-((R)-(4-chlorophenyl) {3-[(1.5)-1-(3,5-difluorophenyl)-2-hydroxy-2-methylpropyl]azetidin-1-
5  ylimethyl)benzonitrile

Further elution of the flash column of Step 4 of Example 76 afforded the title compound as a white
solid; 'NMR(CDCl;) 8 1.25 (1, ] = 22 Hz, 6H), 2.33 (t, J = 6.5 Hz, 1H), 2.83-2.89 (m, 2H), 3.09-3.11 (m,
2H}, 3.60 (m, 1H), 4.20 (s, 1H), 6.68-6.71 (m, 3H), 7.21-7.8 (m, $H); Mass Spectrum: m/e = 469 (M+1,
*C1) and 471 (M+1, ¥CI).
10 EXAMPLE 78

-2-methvlpropan-2-ol

Further elution of the AD column of Step 1 of Example 76 afforded the title compound, which is
the (-) enantiomer; '"NMR(CDCls)  1.25 ( t, J = 22 Hz, 6H), 2.33 (1, J = 6.5 Hz, 1H), 2.83-2.89 (m, ZH),
15 3.09-3.11 (m, 2H), 3.60 (m, 1H), 4.20 (s, 1H), 6.68-6.71 (m, 3H), 7.21-7.8 (m, 8H); Mass Spectrum: m/e
= 408 (M+1).
EXAMPLE 79
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10

15

20

25 .

30

| propyl Jazetidin-1-yl} [4- CN
| uor onet hyl ) phenyl ]Jnethyl } b e nzonitrile 86
(3, 5-di fluorophenyl)-2-fluoro- 1\ / --0 410
2-methyl propyl]-1- \  (di hen Inmeth 1 azetidine
[(1R)-1-(3,5-difluorophenyl)-2- 1-0 -0 410 (M1)
uoro-2-net hyl propyl]-1 di hen Ineth 1 azetidine 88
3-[(1S)-1-(3, 5- dlfluorophenyl) 2- 1\ /| ~ 410 (M)
fluoro-2-neth -1- di hen Ineth |)azetidine
3-((S)ygHclgorppirpyl) - %hﬁdr(éﬁ ﬂm@x@n@m h}[@oxy%@e@mmpyllazetldm-l-
v'methyBSdnzdmiti® 5- di f |1 uor ophenyl ) - 2- [ da \ |/

fTuoro-2-neth Ipropyl azetldln |- | N V] } methyT )b
—Jm—enzonléﬂﬂﬁléigé%ghﬁgm- * 2ls 3zatid]

A sam(JMbI)Z 25ig{5. &nﬁnoltqlofBJEQIS‘PD@ﬂﬂiﬁlm%pﬁén&l)&%&m-z-mthylprop -1-

(dlphegelfrféyﬂ 2k %9%(%%}# %Iﬁ;cju{agle %‘%}S éfesoxﬁgllﬂgg n%Lwtll'ng an% 1. 1 mL (10

mmolg) 3f S-Chillofdetllm abpirefosthdte Rad ddded. OFH2 squtlon was stirred at room temperature. After

met hy
(trif
3-[1-
(Mr1)
87 3-
flu

2 h, thl j«?hs (gn%agg%%c]g% de%d%%%uc?ﬁrg%u%ea%{i‘ i %’g 1\%%&?1'5 ﬂ‘%ﬁi & 9 igh vacuum

for 1k _rqgiiqup wes @}pﬁ}sp 9|1r) 20pmE o{methaw! and heated to reflux for 6 h The solution was
concefiRidEh® IRRYE dud %Rk bz@uﬁoﬂe% bEtWeenl1 d@%lhetﬂ r%ﬁ‘ ﬁ@ﬁfﬂcff L 18&afRited Na,CO,

4- cyanophenyl ) {3-[ (1R) - t-

squtlctngl(J\g 1‘%]9?‘1 Jgp BWQWF)FT wag W q)wgh 3 portzons of 100 mL ether and the combined
organifekibi¢lsWepPyishezeith BhHEOs, tKel brine, then concentrated. The oily residue was applied
to a silica gel column packed in 20% ethyl acetate-hexane and the column was washed with 5 column
volumes of 20% cthyl acetate-hexane, then with dichloromethane, with 10% methanol in
dichloromethane and finally with 80:20:2 dichloromethane-methanol-ammonium hydroxide.
Homogenous fractions were concentrated to afford the title compound, which was not further purified
but was used directly in the next step; Mass Spectrum: m/e = 244 (M+1).
Step 2: 3-((S)-(4-chlorophenyl) {3-[(15)-1-(3,5-difluorophenyl)-2-fluoro-2-

methylpropyl]azetidin-1-yl }methyl)benzonitrile
A solution of the crude amine from Step 1 and 3.4 g (1.1 mmole) of Cs,CO3 in 10 mL dry acetonitrile
was stirred at rt in a flask fitted with a small Dean-Stark trap. After 15 minutes, 2.3 g (7.5 mmole) of 3-
[bromo(4-chiorophenyl)methyl]benzonitrile was added and the mixture was heated at 60 °C. After 18 h,
the solution was filtered through CELITE and the residue was washed with acetonitrile. The combined

filtrates were concentrated and the residue was purified by flask chromatography using a step gradient of
5 to 20 % ethyl acetate-hexane. Fractions containing the faster product diastereomer were pooled and
concentrated to afford the title compound,; lNMR(CDCI;,) 61.25(t,J=22Hz, 6H), 2.33 (t,J= 6.5 Hz,
1H), 2.83-2.89 (m, 2H), 3.09-3.11 (m, 2H), 3.60 (m, 1H), 4.24 (s, 1H), 6.68-6.71 (m, 3H), 7.21-7.8 (m,
8H); Mass Spectrum: m/e = 469 (M+1, *Cl) and 471 (M+1, *'Cl).

EXAMPLE 80
CN E
F
N
F

Cl
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10

I meth | benzonitrile -128 94

3-((R)-(4-cyanophenyl){3-[ (IR -1- ] CN\ / 460 (Mtl)

(3, 5-di fluorophenyl)-2-fluoro-2

met hyl propyl Jazetidin-1- CN 1 nmeth 1 benzonitrile 95

4- ((3-bronmophenyl ) {3-[1-(3 5- 513 (Ml

di fl uor ophenyl)-2-fluoro-2- B 79Br), 515

nmet hyl propyl Jazetidin-1- CN (M+, 81Br) 1 meth 1

benzonitrile 96 3-{(R)-{3-[(19)- 1- (3,5- \ / 5\ / 513
3-((R(fwalpropbgny]) (o HbPHedyPHdiflgoréhgmyip2-Aydroxy-2-methylpropylJazetidin-1-

'me Iﬂg&&ﬁ@myl]azetldln 1-yl} [3- SO2CH3 CN
squonyI% pheny Igneth yl fbe nzonitrile
m?;l(esylut{legl Tf(tl_iLeg)o vy @org tepd of Example 7% af(f(miql) the t1tle compound and slower
produdldialsﬂa&bmshaﬂmkm}zelg)l 3D 23 = 22 Hz, 6H 2 33 (t,J=6.5 Hz, 1H), 2.83-2.89 (m,

20, R PRt o Ty e faﬁ}ﬁé?ﬁ wﬂ“wﬂ . B1D); Mass

Spectr@mcnleor 4695M(142 6hhndﬁph /¢B-[1- O J--479 (Ml
(3, 5-di fluorophenyl) - 35C1, 35C1)
nmet hyl propyl ] azeti di n- ngmpnﬁ %%fb$ meth | 'dine 35C1,
37Cl) 99 1-{(4- chlorophenyl)[3 Cl 522 (M1,
(met hyl sul fonyl ) phenyl et hyl } .\ \ 35C1) and
3-[1-(3,5-di fluorophenyl)-2-fl ugre~ SORCH3 524 (M1,
2-meth 1 ro | ]Jazetidine 37Cl 104
3-((6-chloropyridin-3-yl){3-]1-

(3, 5-di f | uor ophenylAf 2- f 1 uor o- 2-
nethylpropyl]azetidii%#qq ,
benzonitrile 47C 1&

a 479 (M1

VA _ 470 (ML,
35C1) and
1 neth 1

The following analogs were prepared using the methods described in Examples 72, 73, 74 and
77.

Example | Name Ar R4 Mass
Spectrum
m/e
81 3-((R)-(4-chlorophenyl) {3-[(1R)-1- _é _é 469 (M+1,
(3,5-difluorophenyl)-2-hydroxy-2- c ¥Cl) and
methylpropyl]azetidin-1- CN 471 (M+1,
yl}methyl)benzonitrile Cl
82 3-((S)-(4-chlorophenyh) {3-[(1R)-1- % _% 469 (M+1,
(3,5-difluorophenyl)-2-hydroxy-2- c *Cl) and
methylpropyl]azetidin-1- CN 471 (M+1,
yl}methyl)benzonitrile iCl
83 3-{{3[1-(3,5-difluorophenyl)-2- _g —QCFs _é Q 502 (M+1)
fluoro-2-methylpropyljazetidin-1-
| y13[4-(trifluoromethyl)phenyl] N
methyl}benzonitrile
84 3-{(R)-{3-1(15)-1-(3.5- Q—Q—c& §Q 502 (M+1)
difluorophenyl)-2-fluoro-2- :
methylpropyl]azetidin-1-yl1}[4- CN
(trifluoromethyl)phenyl]methyl}be
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di fl uorophenyl)-2-fluoro-2- 35Cl, 35C1);

nmet hyl propyl ] azeti di n-1 -
1 yridine 35C1, 37Cl
N-[ 3- ((4-chl orophenyl ){3-]1-(3, 5-

di fl

nmet hyl propyl ] azeti di n-1 -

d
-129

uor ophenyl ) - 2-f | uor o- 2-

481 (M¥1 | neth 1 -2-neth
102

~C 537 (M1,
"d) and

NHSO2C 539 (M1,

yl ) met hyl ) phenyl ] net hanesul fona 37C1 w de 103

N-[

-((4-chl orophenyl){3-[1-

(3.5-C1 551

(M+1,

difl

H%nﬁﬂﬁenyl) 2-f1 uor o- 2-

35CI) and

Ll 1 ram W in

85

Mmetl

yl } et

3-[{

fl ug
(4-1 My
5-cf
(3, %

et hy
et

TSt k9t At Fot hanes i
alf{uérog)ﬁ’en I')QLfHOHQi-O pheny

)r 0- H%egr opylg azg\ll

| l(mﬂﬁoraméthﬂmﬂl&hﬂmmww I
b- dlflgprophenyl) -1 ug

|'|r\—l::+irl Nl /|§
I)’I'JI Oopy T af Tt

1 Vir 1L,

f S

”?_n@%m

di n-1
benzonltrlle

){3-[1- C1 47

)ro-2- N 35CI

(M1 ettt

7_%1
105

9 (Ml
35C1);

=

1 ' dine 35C]

502 (M+1)

86

37C]
chl q
difl
| ]az

| 3- [1@55—mqu¢1¢pm@m fRrotdni| €

iYels) 1_ hyl]-3-[1-
uor o -2-fl uoro- 2-
é@lplttnﬂ@e&vmneucbﬂb 5- ((4-

-~C
79Br
nmet hyl
chlorophenvl)

{3-[1-(3,5-

Br (M1,
5

410 (M+1)

87

~Cl
35C,

yl }w@flwyt%mﬁh:dﬁﬁ@ﬂ 1-3 car bq

a,

15%@ (ﬁ M‘Elgﬂuohog%]énblngr of

pyl]
(B meBPBazetidine

)Qgg{iii‘_fluc
agel -1 - 5
i tr 4/35CI,

(e

410 (M+1)

88

3-[(15)-1-(3,5-difluorophenyl)-2-
fluoro-2-methylpropyl]-1-
(diphenylmethylazetidine

410 (M+1)

89

3-((R)-(4-chloro-3-iodophenyl){3-
[(18)-1-(3,5-difluorophenyl)-2-
fluoro-2-methylpropyl]azetidin-1-
yl}methyl)benzonitrile

Cl

595 (M+1)

90

3-((4-cyanophenyl) {3-[1-(3,5-
difluorophenyl)-2-fluoro-2-
methylpropyllazetidin-1-
yl}methyl)benzonitrile

460 (M+1)

91

3-((S)-(4-cyanophenyl){3-{(15)-1-
(3,5-diftluorophenyl)-2-fluoro-2-
methylpropylJazetidin-1-

yl} methyDbenzonitrile

460 (M+1)

92

3-((R)-(4-cyanophenyl){3-[(1.5)-1-
(3,5-difluoropheny!)-2-fluoro-2-
methylpropyl]azetidin-1 -
yl}methyl)benzonitrile

460 (M+1)

93

3-((S)-(4-cyanophenyD) {3-[(1R)-1-
(3,5-difluorophenyl}-2-fluoro-2-
methylpropyl]azetidin-1-

460 (M+1)

yl}methyl)benzonitrile
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(M1, 37C1, 8IBr 108 3-[{3-[1-(3,5-difluorophenyl)-2-
449 (Mrl) fluoro-2-nethyl propyl]azetidin-1 yl}

(4- et hyl phenyl)nmethyl] CN benzonitrile EXAVPLE 109
-130 C1 F . NHO C

1- T1-f bi s(4-chl orophenyl ) net hyl ] azetidin-3-yll-1-(3

5-di fl uorophenyl )-2 2-dinethyl pronan-l-ol To a
solution of 120 ng (0.278 mmol) of
{1-[bis(4-chl orophenyl) mat th lazeti di n-3-yl }(3 5-

94 dif NEPUL BB RS- 1 { ‘ 1460 (M+1
of THE D e [0x eRRee 460 (1)
chl pf3 %@ﬂemhcﬁyl PO ac
-78 @eth'yrﬁjﬁjihyl]@eﬁdiﬁ.lr eaction m xt ur e way
of ][1 5 nL.of 7 nL of gNaHCO3. THh
adj-4 gmﬂw %y%mﬁ#q|q 2N-Na®H - The wat-er

95 ext *A{c@eﬂommﬁhhn}@-ﬂzg(?a £-3x Jorrb' ned oryani g 513 (M+1,
| ayé ver, Na2S04 Bt r gt THe 79
res glﬂm%henﬁlzg f?l P& oy si i ca Ne chrorrat og Y wi tlh 5P 513
hex amethylprapyHazetidindet ate to afford of the title (M+1, *'Br)
com)9ﬂﬁllgth§1§beﬂzamme solid; |" H NVR( CDC13) 8 O 88 Fy
9H) 210, THEE=R297

%  (t, 3 {83)7{36(1&1 (?1»51) 3.31-3. .| 513 (M+1)
4.2 Ddi(ﬂ%oro I@lyl) Q fRerdm  2H)

(m i ctr m N1 4 d
492/ PRiPYIPgprtaze [ExAMPLE 110 S@iCHs
i bi >(rﬂeth:)h§xﬂb@5ﬂhbﬁﬂw])ﬁ&'ﬂiyl}}5bl -3-Ti-(3
5-d fluqnpphenyl) 2-di met hyl pronvl i dern 0
aSJlutlun of SUTT“/O.].Sg P—of

197  1-{| 3{{[)‘1)5(34(—16‘}?1-(prhenyl ) met.g -513 (M+1)
di f I [ rret h) f
cH2C gﬁQ@Q&E{{ﬂ)%ﬁgé A
was WW‘(PWY\‘]Q?P’CHﬂlh"latI}B 78 C and ovepfhiigh c
anot (ieém A& fdhyl e,g@g,e ba |Oof DAST was |added again
andfit V\)/gs S!ﬁ,%}g hmg? 38-45 T. Then tlo the reacti
[a's IRV2 FWQBﬁﬂ 3

98 NaHSQIihloFEhE((PthMﬁﬁ)hﬁﬁj)%{lec N 479 (M+1
vat ers L ayer VS 12 fluoro-2- 35¢1, 35C1);

methylpropyl]azetidin-1- 481 (M+1
ylimethyDpyridine 35¢y, 37C))

99 1-{(4-chlorophenyl)[3- 522 (M+1,

(methylsulfonyl)phenyl]methyl}- *C1) and
3-[1-(3,5-diftuorophenyl)-2-fiuoro- SO,CH; | 524 (M+1,
2-methylpropyl]azetidine Cl

100 3-{(6-chloropyridin-3-yD) {3-[1- _E_Q cl _é 470 (M+1,

(3,5-difluorophenyl)-2-fluoro-2- N 3CD and
methylpropyl]azetidin-1- CN 472 (M+1,
yl}methyDbenzonitrile el

101 4-((4-chlorophenyl) {3-[1-(3,5- g_@_ BE AP

difluorophenyl)-2-fluoro-2- \ / 35¢y, 35C);
methylpropyl]azetidin-1- o) 481 (M+1
yi}methyl)-2-methylpyridine 35¢t, 37¢)
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extracted wth CH2A 2 (3x 20nL).

| ay

er was dried over

The conbi ned organic
Na2SO4 and concentrat ed.
residue was purified by silica gel

The

chr omat ography with

hexanes / ethyl acetate to afford the title conpound
as a white solid; '"HNWR(CDC13) 51.06 (s, 9H), 3.37
(s, 2H), 4.05(s, 2H), 4.44(s,1H), 6.55 -131 (d, J =
8Hz, 2H) 667(m 1H), 7.25 (d, J = 6.6 Hz, 4H), 7.33
(d, =7 H7 Mass Spectrum me = 472 (M1

102 35C1N[ ey 1§34 Mil5.35GL, ) - BXA Q| 537 (M+1,
F a i ﬁﬁﬂ c%@%ropﬁ%ﬁg::ggfﬁy 1|- g? " (
5-d @'H%PEEWR? PO-3| yor o4 2 Cl) and
2-d mahﬁyiopqumvmdmzetl di ne| Further el ut|lion of NHEO,CY 539 (M+1,
col u e..110 forded the title conmpound as |a;
o ek 5(@%@ S 0.895 (s, 4H), 2.39 (m |
1H) | m@699 (m 2I—h 3.38 (m 2H), 4.24 (9, 1H), 6.68

103 (M| &l s 20 7/55(m _ 8h)

Spelct Fum "ﬁl"?‘ﬁ’hg%ig%57 35 —and 45 3501,35551 (M1,
3701<}lﬂu0rwe@%kmzemi&2 CN|F - c - | TChand
%-{1111&;6% B 1s|>a(rjz@tﬁ><hf | eyl ) f14 C|h|) orzophfﬂy: ) met hsélH]Zaz,ﬁf—nggr-m M+,
-y i opheny met hyl pr gpa 0
To a%%‘B? % %0 ,368 mvl) of 30, ge
I-{Imk%ls(4 chIorophenyl)nvthyl]azet|d|r-3-y|}-1-(3,5-
di f Y, pr( in 3 f
L T A | dded 453 M)
The ﬂ@m@ﬁamﬁhﬂummﬁkmﬁﬁ&dlf( —af he
r eak poured to 7 nL of 8N NaCOH\ 7 nij
of §l¢$ﬂ$§%§ﬁ&%@ %g§ﬂL CH2C12. The pH was adj &N ed
to b@ﬂ%ﬁﬂk 2N Na(OH The vat er | ayer wds extracted
105 Wi ths. Qh%@&aémo%gﬁén}}){ﬂhe % prned or ggn %%e yer was 479 (M-+1
dried over nd contelt r gted! Th Si 1\/\/6335 35
purlﬁrse%ﬂwolék}em’%% fyaro-hr onat oy phy Wit nes / | °CL>>Cl);
et hytbthylpfopylldetidih-1et her t o afford the t|t| e conpound 481 (M+1
as sol.id; "NVR(CDC13) 6 1.25 (t,) J = 22 Hz,
611 YlWh tﬁg)p“‘d] Y 5(Hz, 1)u) 2 g3 (2 89— (m—ary—{--Ch2Ch
106 3. gg g%ion@m-ﬂﬁam)m 3.60 (i 2Cq (/a§ A | s28 v,
. S\Spgctrumj 79
o7 of &y %{9«?&@33“ @rzfs and 480 (I\/H-l 35C1, S7CL). Br), 530
- 13diftooupbiepy1}-2 luoro-2- (M+1,
methylpropyl]azetidine 81Br)

107 5{(4-chlorophenyl) {3-[13,5- 'E‘Q'CI 3 @/CN 528 (M+1,
difluorophenyl)-2-fluoro-2- S ' 35¢1, 79By),
methylpropyl]azetidin-1- 530 (M+1,
yl}methylthiophene-3-carbonitrile 35¢), 81y

and 37 Cl,

79Br), 532

M+1,37¢y,
81By)

108 - 3-[{3-[1(3,5-difluorophenyl)-2- 3_@ E 449 (M+1)
fluoro-2-methylpropyljazetidin-1-
yi}(4-methylphenyl)methyl] CN
benzonitrile

EXAMPLE 109
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3-((4-chl orophenyl ) {3-[1-(3,5-difluorophenyl)-1-hydrox
y-2, 2-di net hyl propyl ]azetidin-1- 5 vyl

nmet hyl ) benzonitrile Step 1 tert-butyl
3-[1-(3,5-difluorophenyl)-1-hydroxy- 2, 2-di et hyl pr opyl
]azetidine-1- carboxylate To a solutlon of 3.07 g

(

a

10. 34 mmol ) of tert-butyl

3-(3, 5- difIuoroben(9y|)azet|d|ne | -carboxylate in 20

m. of THF, 36.19 ni ,36 19 mmol ) Fof tert-butyl

nagne3|un1chlor|de added and g red for 3.5h at -

10 78 T. To the sol @ A-rof aq. NHAC

and the solution was expve the solid. The

filtrate was washed wt . e conbi ned organic

| ayer was concentrated repove’ gpl vents and residue
il may ogr aphy wi th hexanes

/ ethyl acetate to a | e compound;

"H NVR(CDC13) S 0.897/s, 9H), 1.425 (s, 9H),

2.234(br, 1H), 3. 261(n1 1H), 3.55 (m 1H), 3 71 (t, J

1H), 6.53- 6. . t ep -aze
Tp g30lyiien ¥fd 0 predh f/% mpioh ofjj {H?lﬁgﬁ‘rcél%@éﬁmﬂlnﬂhﬁﬁézegdlnﬁ-yl}(3,5-
difluo®pheilyl)@ethafone {Ekamgle(10, $Ep MM B )mIObS TIEF,t 0. B3y I(0.69 mmol) of tert-butyl

magne 3 ligioR (g1 THERTR Gt pd SRS i) Toop g grescgn mistre
was adge 81 AL of ehemdnd SfmITHN mbof aadd@0 arthetpibwassdjustied erd-9adth 2N NaOH.

The whibt bj&@ Qvafs @ftrakted wath dibyC1d BxWBRILE aile @%ﬁ1%&9gﬁ@aﬁ@%?%ed over
ether to_afford the tit|e conpound as

N3280§ apﬂr ﬂmcmg@dsg %]Eeflevﬁ wzmpémﬁe bS’BSﬂG ﬂC cg@at@r@ay gflth hexanes / ethyl
acetatégm(a@f&rmtﬁtﬁﬁrb% J)l)n{i%s b gvhfté)’s&dd‘ﬁ M(@@@,@S bls s RYErOX%6 (t,1=7.2

a in-
bz, T E RS BB OA F 1176 S bih el th TP 4 (81 1HDa8 25 1ED, 6.56 (m,
2H), 6(68.(A4 18D 17).240%.36 (m, 8H); Mass Spectrum: m/e = 490 (M+1 **C1, **C1) and 492 (M+1 ¥,
70D, 3- [ brono(4-chl orophenyl ) met hyl ] benzonitrile, 105 ng
(0.367 mmol ) of
l-azetidin-3-yl-1-(3,5- dEX%ﬂﬁHde@nyl) 2,2-di methyl pro
pan-1-01 (3) and 238 uL

resi due was dissolven , xdne / ether. 1 nL
of INHC in ether was giht o bove solution to

make salt. It was filteyed and fed Wit h

hexane/ ether. The r rali zed wth base
and was purified by clr omat ography with
hexanes / ethyl acet A afford one racemc

gﬁhdgrleﬁ%zétﬁ)&ne

P atsp,l@thaq f] 8@ Hm)(Ocléhmﬂﬁde Iﬁ{ﬁﬁlsw&r@mylme@sﬂ azp@dlin-3-y1}-1-(3,5-
difluofoptehy!) A, )-digrthyBpdopat-Mbl (23 HLmL of CHB817, 86 ul. (0.653 mmol) of DAST was

added and it was stirred for 1h at -78 °C and overnight at rt. Then another 86 uL (0.653 mmol) of DAST

was added again and it was stirred 3h at 38-45 °C. Then to the reaction mixture was added 20 mL of
CH2Clz and 10 mL of ag NaHCO;. The pH was adjusted to 8-9 with 2N NaOH. The water layer was

extracted with CH2Cl2 (3x 20inL). The combined organic layer was dried over Na;SO, and concentrated.

The residue was purified by silica gel chromatography with hexanes / ethyl acetate to afford the title
compound as a white solid; 1H-NMR(CDC13) 81.06 (s, 9H), 3.37 (s, 2H), 4.05(s, 2H), 4.44(s,1H), 6.55
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EXAMPLE 114 CNF F N O 3-((4-chlorophenyl) {3-]
1-(3,5-difluorophenyl)-2, 2-di net hyl propyl i dene] azeti d
n-1-yl}nmethyl) 5 benzonitrile Step --1 tert-butyl
3-[1-(3,5-difluorophenyl) -2, 2-di net hyl propyl i dene] azet
i di ne-1-carboxylate To a solution of 1.72 g (4.84
mmol ) of tert-butyl
3-[1-(3,5-difluorophenyl)-1-hydroxy-2, 2-
di met h Ipropy&%azetidine-l-carboxylate (2) in 25 m,
(d,J *&H@ﬁ%ﬁé? (18, 115, 25 ¢, TeeTHaed Datded. knd HzstH) MMdags Pprotrum: m/e =
472 (81 81, PEy) 2FDa (M+1%ag, Peyred into 50 nl of CH2CI2, 25
mL of ag NaHCO8 and 15 ni of 6N 10 NaCH. It was
adjusted to pH 8 - 9 with 2N NaOH The water |ayer was
extracted with CH2Cl12 (3gx3®1rudjii The conbi ned
compound (2) as a wh

g;x;he title
13) 6 1.10
(s, 9H), 1.45 (s, 9H)

4.73(t, J = 2.8Hz, 2H), 6.6 i\ J = 8Hz, 2H), 6.74
(m 1H). 15 Step 2
3-11-(3,5-difluorop
idine To a solution ¥ 10 nmg (0.623 mmol ) of
tert-butyl 3-[1-(3gB-difluorophenyl)-2,2-
s IR LR ORYL T denchazei i ne; | ofr Doxy

Furthes thation otjhé erturhthindixample 1T0\effsraabibé Bl mpbiidas Wahite solid; 'Ti-

t i et her af.far [
NMREI BT B WS 0 RS R pBiR AP 2 bl b b8 2,
6.93 (j 7.29¢7.35t (8 88); Mass Spectrum: m/e = 492 (M+1 **CL, **Cl) and 494 (M+1 *°CL, *'CY).

3-((4-chlorophenyl){3-[I-(3,5-difluorophenyl)-2,2-dine
t hyl propyl i dene]azetidin-|- yl} nethyl]benzonitrile A
m xture of 99 ng (0.32mMmEFNPMILE 112
3- [ brono(4-chl or ophenyl ) epzonitrile, 80 ny
(0.216 mmmol ) of
3-[1-(3,5-difluorop @ -2, 2-di @
idine and 113 uL (0.6 pl ) of 2
acetonitrile was
eaction was 25

di i sopropyl et hyl am ne i

heated at reflux for /

concentrated and the & due was Aissolved in 5 nmL of

hexane / ether. A so on of 1 AL of INHC in ether

was added to above solution to nmake the salt. The

mxture was filter€d and the solids were washed wth
1-{1-[(Bectdvregtehy¥H-chifRehdngBneihiellavasdine Yl - B3, % &l uobkenNaOhethylpropan-2-
o @and the free base was purified by silica ge

wi t h hexanes / ethyl

et hyl propyl i denel azet

piFopyl i dene] azet

The stlutipreofd G hrpaufd6Smmal)whiil +{é-{lsis(icbilordphbriMNREGEITE8)idib-3-y1} -1-(3,5-

difluorbpBy()-2Smet -84 (1) 33K, of 18, (IMh1, HydrdbeR Guéride-pyridi
- uolﬁll, e 5;?%1?@3 g T S of Gl S ydechop RubyRis pyridine was
added( Fhe rpactiog wys pijrredfeu)h ay 434 . (Hhen hereggtion mjxturg w3y poupeddg 7 mL of 5N
NaOH( ¥ mLJofaq NalRCHg,and 1A ). of CB(th. THe pH #aBadjlzstedbl8-5 with 2N NaOH. The

water layer was extracted with CH2Cl (3x 30mL). The combined organic layer was dried over Na,S0Q,
and concentrated. The residue was purified by silica gel chromatography with hexanes / methyl tert-
butyl ether to afford the title compound as a white solid; 'NMR(CDCls) & 1.25 (t, J = 22 Hz, 6H), 2.33 (
t, J= 6.5 Hz, 1H), 2.83-2.89 (m, 2H), 3.09-3.11 (m, 2H), 3.60 (m, 1H), 4.20 (s, 1H), 6.68-6.71 (m, 3H),
7.21-7.33 (m, 8H); Mass Spectrum: m/e = 478 (M+1 *Cl, **CI) and 480 (M+1 **C1, ¥'C}).
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Step2di i Soprlomcﬁﬁ M m %ﬂu&oﬁhéﬂvn% é&&e

.62 (d J =7.8 Hz, 1H), 7.72(s, 1H); Mass Spectrum
e = 463 (Mt1 "d) and 465 (Mrl 37Cl). EXAMPLE 115 5
CN F F G

3-((4-chl orophenyl ) {3-[1-(3,5-difluorophenyl)-2, 2-dine
t hyl propyl | azetidin-1- }nethvl)benzonitrile Step 1
tert-but ly
3-fl-(3,5-difluorophenvl)-2.2-di net hyl propvl | azeti di ne
-l -carboxylate A mxture of 720 ng (2.14 nmol) of
tert-butyl 3-[1-(3, 5-difluorophenyl)-2,2 10

di met hyl propyl i dene] azet pdwfgrleGar boxyl ate and 600 ny
of pal |l adi um on actlvatecharbonF?10@@ in 6 nL of

et hyl acetate and 5 pressuri zed to 50

psi with hydrogen gg roomteppergture for 72 h.
The solution was fil ¢d t hrougf TTE and t he
filtrate was concentrats 1 esidue was purified

by silica gel chromatogr/apNy w hexanes / et hyl
acetate to afford the tl e Conpoynrd as a white
solid; 'H NVR(CDC133 ). 88 (s, 9 , 1.43 (s, 9H),
2.69 (d, J = 11Hz, 3.09-3.18 (m 2H), 3.71 (t, J
15=82Hz 1H) &81(m1l—|) 412(tJ 8.5 Hz,

3-((4- @1??9%@’1)53 & 3 %@ﬂaﬁfﬁmm (lélysimay %tﬂk&ry?tbsrlﬁﬁwllaa%@m-& ne
y1}meiho!eensdlittitel on of 360 ng (1.06 mol ) of tert-butyl
3-[1-(3

siep 1 oot bl I SR e S B pr s et prepiectiine 1

CH2Cl2carbxylaedded 1.5 ml of TFA and the solution was
Toa sélunﬁ{ &q 0f7 %r(lé ?4 Ig%noll’) 8f {eklt but\f\ﬁ (S grlﬁf%ﬁ%’b E&efd dine- ?—\(,:\'ﬁrg?xglate in 20

et he [ conpound’
mL of J§iF, 36.19vmE £36Faemel) af terﬁtgty:l:mgg:@s@mﬁymd@vwdd@i and stirred for 3.5h at -

78 °C.3Fd thé sehiionr wahasd § HB-of 4q. (1~314@1 ehhd the! ULRRASAY llterdd %Iéinm&: the solid.
ropyl lazetidin-I- vyl net hvl ) benzonitrile A

The ﬁl:tﬁaét‘%ls @raée 2/6% cther. (”@eg:em];ﬁqﬁcp reghc layer was concentrated to remove solvents

and reﬁdl[egﬁ@ 0 Hed sice pEleftmaraatApiy WO MieQihkd fdihy® aceldStoBord the title

compdulld: ﬁ‘i\lMgltgii;(%l?)oé 0.897 (s, 9{13 1425080, 2230(br, 1), 3.35 (n. 1ED, 3,55 (m, 110,

3-11-(3 uorophen
371 (fahﬁ 830& uiD), 3.27 VchﬁﬁM)HzoﬂHN 4. N(mZH{) 6.53- 6.74 (m 3H).
19l 6 WS
heate fo reflux Ton wWas
To 2 selyirner 2} ume 40- éﬁh@mpa @f feéﬂsbu@d é [M%5vé1f@9@n3b@dl)11rm§rqw -2¢F
dnnetﬂyﬁ:x@yﬁadetldihé‘re‘s-rcarbdxﬁatm.Z) @f 1 ;N OEHCIHQCQ, atshel ofdFA w:&daaied and the
o above to make sa It was filtered an

uti o
soloic R SO o s Kooy SRR T LA gt o her {ior dgeompornd
as white sbhd; kmsesmdmms/epw%f(md) by silica gel

sep 3 T o SR ARSI o O RS t pLSomin
SpectrmﬂdimﬂmmﬁﬁumM %m\ and 467 30 (M+137C1)

The rea&r%g IIF ﬂﬁl‘é 'B)?!m%g Ed f1) 6%?0%0‘(‘%}6}% ﬂlg'qetkgg)e%omﬁﬁle 105 mg

di astereéeoner o titlhe con

s

(0. 367@&@?,11 Pilrreifin sl Aﬁ%S@rﬂW@B@y}) %@m@lﬂp(qm 135} D ypnd 230 ulL

(1.32mmol) of N, N-diisopropylethylamine in 6 mL of acetonitrile was refluxed for 3h. Then it was
concentrated and the residue was dissolved in 5 mL of hexane / ether. 1 mL of IN HCl in ether was
added to above solution to make salt. It was filtered and washed with hexane/ether. The residue was
neutralized with base and was purified by silica gel chromatography with hexanes / ethyl acetate to
afford one racemic diastereomer of the title compound; Mass Spectrum: m/e = 481 (M+1 **CI) and 483
(M+1 *'CI). Further elution of the column afforded the other racemic diastereomer of the title
compound; Mass Spectrum: m/e = 481 (M+1 *°C1) and 483 (M+1 *'C)).
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EXAMPLE 116 CNFF NH 5 d

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

-2-nmet hyl propyl | azetidin-1 yiinmethvl)benzonitrile

Step 1 (1S)-1-(3,5-difluorophenyl)-1-f

| - (di phenyl net hyl ) azeti di n-3-vl | acetone Racem c

1-(3,5-difluorophenyl)-1-[1-(di phenyl net hyl)azetidin-3

-yl Jacetone (Prepared as described in Exanple 2) was
~separated into its two conponent enantioners by

chromat ography on a Chiral Pak OD 10 colum using 1.5%

i sopropanol - hept ane el uaakamMig: skhower el uting

enanti oner was the (+) (SN di astereoner. This materi al

was taken directly i

3-f(1R)-1-(3 5-difl

- 2- et hyl p- 2-en-1 - vl

suspension of 1.08 g (3\mble

mNor gm de/i n dry THE was
cooled to - 78 C undg K
a l1l.6 Msolution of

solution 15 was stirjed
m nutes. Then a sopftion of 0.285 g (0.73 mmole) of

3-«4—%&?%@%@85@-% Faioprerb PRy pyidatiarfind-Yipete

- benzotitrile in nL THE was _added and the solution was

St

Toa Sﬁtltlarqqféom @514 mlml)a@f Mmmwl 84l (it,$ éxrﬁluannheuvﬂ)ﬂﬂedrow tz,ﬁ-
dlmetﬂﬁprﬂﬁylﬁﬁdﬁﬁﬁlenﬂdaﬂ)okﬁyte :(123 nes ﬁ% o EPACB 8% AN DAST was added and

S er wasS wa e Wi .t
stimeEEPHS, RS B S PaE e do B GRS 80T RN SaR LsymL of o

NaOHpilttvras djisiet] to c;bH] &d9 wth QNMM:EEMH&W@M deyeewdsreatraded with CH2Clo (3x 50

{ f o{llgwﬁ? grﬁ%xlg(t: ayg‘gﬁls Igﬁ'ﬁfg ver g?’é@ %dec%rrlcegtlrated Nﬁle residue was purified by
sﬂlca 3@1 [chrb®ptograpl;, witldhexhnes ¢ dhﬂemuht): 12afford dfthgtitdepaoiipazet @)pasra white

solid; m ) §£1@¢]5$ offy rﬁg@ﬁ%%}imﬁ)&eff 2,0, 28D, 47301, = IS]Hz 2H), 6.60
(d, T=38Hz, 7H). pfié 4H§thyl)azet|d|ne and 50 ng of 10@6Pd/C in
Step 210 m— nT— 1@ i b énl}-2 OfdimdMh: F&ﬁajﬂéﬁdn‘{@s 25

T r nder e solufion was
oaspy l?fé?

TR0 raBRepef irebugle- %&%éé}ﬂﬁlf)@?’é@? o
dlmethsélgpm@éelwmettdmewmb@dlaw in b niexfdHpAln wemddal 1.5 mL of TFA followed
nd the residue

by St].‘lTlf‘l o?gi{l {% ’B%nr?erc Lon %\gu e ézcegltﬁm%? f'ﬂgcp \g%sﬁFchwl%ﬂ/gggr to afford the title
comp@pé ot whitn sofigl;dMass 3p@ ke -STIBHMA-1).

e o

A mixérré 6A99)mg co(ziim'ém)l JfI3L[9Joﬁiatme£h\1éra» h%nﬁﬁﬁéﬂ%h]lﬁé&@ﬂﬂtﬂlé%@tnhg’ﬂforll6 mmol)

of 3- [@S‘z%{‘%cﬁp °wh9§ %Q&%ﬁﬁ{dﬁvﬁ@%@@f 1??&& GF5 Prgopﬁf §. N-

diisopropylethylamine in 3 ml. of acetonitrile was heated at reflux for 3h. Then the reaction was

concentrated and the residue was dissolved in 5 mL of hexane / ether. A solution of 1 mL of INHCl in
ether was added to above solution to make the salt. The mixture was filtered and the solids were washed
with hexane/ether. The residue was neutralized with NaOH and the free base was purified by silica gel
chromatography with hexanes / ethyl acetate to afford the title compound as a white solid; 'H-
NMR(CDCI;) 81.07 (s, 9H), 3.37 (1, 2H), 4.06 ( m, 2H), 4.50 (s, 1H), 6.58 (d, J = 8Hz, 2H), 6.74 (m,
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flask fitted with a small Dean-Stark trap. After 15

m nutes, 0.306 g (1 mmle) of 3-[brono(4-

chl orophenyl ) met hyl ] benzonitrile was added and the

m xture was heated at 60 C. After 18 h, the 5 solution

was partitioned between ethyl acetate and water. The

| ayers were separated and the organic |ayer was dried

over Na2S04. The solution was filtered and the

rate was concentrated to an oil. The residue was

1H), 76&.@ f‘ P 85 2hr ottedol &phlz oW, %30 b PAHzAB 1) 3150en! = 7.8 Hz, 11D,
7.62 (3)$ EITR M6 Hy apme #p | MARBhaM@mt fve 244300 11%8) and 465 (M+1 *'CI).

enanti omers. Fractions cont ai ni ng the sl ower product

di astereoner were pool ed and concentrated to afford

the title conmpound; MasSERpBPLEUNS me = 451 (M1,

“"Cl) and 453 (M+l, "d). 10 EXAWMPLE 117 CN F SCH3 F

A 3-[(S)-(4-chloropheny) (3-{(& S)-2-fluoro-I

-[ 3-fl uoro-5- (et hyl t hi_ @) phenyl ] \2- et hyl pr opyl }
azetidin-1 - 1 nmeth anzoni tril Step 1
3-[(1S)-1-(3 F
5-di fl uorophenyl) - 2-11T09r o- propyl | -1 - (di phenyl
nmet hyl ) azeti di ne A m xturg op 408 ng (1.0 nmol e) of
3-[(15)-1-(3, 5-di fl uesgphen Y1 uor o- 2- met hyl propyl

]-1- (diphenyl met hy
of NaSCH3 in 2 m,
After 15 mi nutes,

y DMF was degassed with N2
t He solution was heated at 110 C

under N2. After Zdnnlnutes the solutlon was cooled

Step 1 t h € aq U@@Uﬁ 1I 33Ii 5\Qﬁﬁu Q M Hl?n &tlmne 1-carboxylate

ortions o organlc ex racts were
A mlxr%gsqraao T D0 of 7 B Gelb 1t NREspronkRy Kb raent r at d.

dnnethmeopyﬁedne}a&mm 1tdamoeylete dnlisonigh ospdlraalamgﬁlacmrdaeaﬂg&%l 0%) in 6
ml of R}égl acgg%%%u? % t%gsa&fs(és{ﬂ%;%d tos{béﬁl ‘th Eyd?‘ogng gas at toom temperature
for 72 B- Wﬂ@)uﬂﬁn falagiBltered t-hicﬁl-gfl CHDITE dnd (heefiltuyte s ajnpdrgnatell] TRe msidue was
purifie ‘69 ¥1 i rﬁféﬂﬁ»ﬁﬁ?ﬁﬁ&lﬁm }Ietlgneg ?&Eﬁ%g&}{é toga[ffoycpthgaﬂg cé‘r%%mgi as a white

solid; * Wﬁg@@q %0 88 @5, PO BB EA)! 3.69(df | TdHEZ 2HRS.09-3.18 (m, 2H), 3.71 (1, J
= 8.2 HEth)y bRt oRyiH); 4‘1ﬁ g ph@@}ﬁﬂﬁtlw L ﬁﬁreﬁr)gds l@sﬁ‘@ﬁ\@ﬁ)f enoved

by rea on [
StepZCm or of &ttred phenyl)-2 h PDHAZHS | bed in St ep

To a sdlutfn orExemmg e1 (J®minol) af fe@zf-hﬂlt)tl laeni(a 5- Helusmpmynd 2- Mass
dimeth {] -

mete BRI Fomot ot M Sgmt DY Qlachn, wasaddef 115l of 114 ayd the
solution (\mxesthg,thfm lch)qg e ﬂ\tyf,rQS-chcenmteh}ydnp meghetl With zthier whiaffotd the title compound

asa wléﬂéls))f"@tl\}f%g 5 ﬂ'&lﬁ%ﬁer—' id@ (M]i-:fy A sanpl e of 0.233 ng
Step33. {(15§4E- Gil thsnxll{?élﬂ udiflgorgpliengi-Pidtdimetbylpreayiiazgtidn-1-

met hy| ﬂm@mm@zrﬁnhtmm was al kyl ated with 263 ng (0. 86

1363 O (36 2R

A mixture of 3 mg (0.8 of 3-[bromo(4-chlorophenyl)methyl|benzonitrile, 213 mg (0.574
mmol) of 3-[1-(3,5-difluorophenyl)-2,2-dimethylpropyl]azetidine and 300 ulL (1.72mmol) of N, N-
diisopropylethylamine in 6 mL of acetonitrile was heated to reflux for 3h. Then the solution was
concentrated and the residue was dissolved in 5 mL of hexane / ether. 1.5 mL of 1N HCl in ether was

added to above solution to make salt. It was filtered and washed with hexane/ether. The residue was

neutralized with base and was purified by silica gel chromatography with hexanes / ethyl acetate to
afford one racemic diastereomer of the title compound; Mass Spectrum: m/e = 465 (M+1 **Cl) and 467
(M+177Cy).
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chl or ophenyl ) net hyl ] benzonitrile and 0.975 ng (3

mmol e) of Cs2CO3 as described in Step 2 of Exanple 79

to afford the title conpound; Mass Spectrum nfe = 497

(M1, 35C1); 499 (M+l, 37Cl) 5 EXAMPLE 118 CN F SCH3

NF d 3-[(R-(4-chlorophenyl)(3- {(1 S)-2-fluoro-

-[ 3-fluoro-5-(net hyl thi o) phenyl]-2-nethyl propyl }

azetidin-I - 10 yl nmeth]benzonitrile Further elution

of the colum from Step 3 of exanple 117 afforded the
Further plufien efdhgreninan afipded th«sﬁé@rtrmmw dipstereonasy pf thimitly compound; Mass
SpoctrENAMRI-ERSIMB-120) afdMel7 (vGh 7Ep. The fol | owi ng exanpl es

were prepared as descrlbed in Exanple 117 except that

the potassiumsalt of the thiols were used in Step 1

i nstead of the sodi um saExXaMiEaMs e Name Rl Mass

Spectrum nfe 119 CN F

3-[(S)-(4-chl oropheny 3-{(15) -1 F 511 (M1

(ethylthio)-5-fluoraof []1-2-fl # 35Cl); 513

met hyl propyl }azeti di N \ /(M ' 1 neth 1

benzonitrile SEt 138 120

3-[(S)-(4-chl orophenyl)

1-[ 3-fluoro-5-(isopr6py

nmet hyl propyl }azeti di

benzonitrile SiPr

N3 | uoro- F 525 (M,
t hi o) phen | 35C1); 527
(Mrl, 3#®Cl) vyl nmeth 1

Ci
3-((S)-(4-chiorophenyl) {3-[(1.5)-1-(3,5-difluorophenyl)-2-methylpropyl]azetidin-1 -yt } methyl)benzonitrile
Step 1 (18)-1-(3.5-difluorophenyl}-1-[1-(diphenylmethyl)azetidin-3-yl]acetone
Racemic 1-(3,5-difluorophenyl)-1-[ t-(diphenylmethyl)azetidin-3-yl}acetone (Prepared as described in

Example 2) was separated into its two component enantiomers by chromatography on a ChiralPak OD
column using 1.5% isopropanol-heptane eluant. The slower eluting enantiomer was the (+) (S)
diastereomer. This material was taken directly in the next step.

Step 2 3-[(1.R)-1-(3.5-diftuorophenyl)-2-methylprop-2-en-1-vi1-1-(diphenylmethyl)azetidine

A suspension of 1.08 g (3 mmole) of methyltriphenylphosphonium bromide in dry THF was cooled to -
78 °C under N,. To this was added 1.4 m1. of a 1.6 M solution of butyllithium in hexane and the solution
was stirred at room temperature for 30 minutes. Then a solution of 0.285 g (0.73 mmole) of (15)-1-(3,5-
difluorophenyl)-1-[1-(diphenylmethyl)azetidin-3-yl]acetone in 2 mI. THF was added and the solution

was stirred for 2 h at -78 °C before being allowed to warm to -10 °C. The reaction was quenched by
addition of 10 mL aqueous saturated NH4Cl solution and diluted with 25 mL ether. The layers were

separated and the aqueous layer was washed with three 20 mL portions of ether and the combined
organic extracts were washed with brind, dried over Na2S04 and concentrated to afford the title
compound as a clear oil; Mass Spectrum: m/e = 390 (M+1).

Step 3 3-[(15)-1-(3.5-difluorophenyl)-2-methylpropyljazetidine

A mixture of 250 mg (0.64 mmole) of 3-[(1R)-1-(3,5-difluorophenyl)-2-methylprop-2-en-1-yi]-1-
(diphenyimethyl)azetidine and 50 mg of 10% Pd/C in 10 mL methanol and 2 mL of 1M HCI in ether was
shaken under 40 psi H2. After 8 h, the solution was filtered and the filtrate was concentrated. The

residue was triturated with hexane to remove diphenylmethane and the residue was collected to afford

the title compound as a white solid; Mass Spectrum: m/e = 226 (M+1)

Step 4 3-((S)-(4-chlorophenyl) {3-[(15)-1~(3,5-difluorophenyl)-2-methylpropyl]azetidin-1 -
yl}methyl)benzonitrile
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SCH3 Fd 5

h3-[(5)-(4-chl orophenyl) (3-{(1S)-2-fluoro-I-[3-fluoro-
5- (et hyl t hi 0) phenyl ] -2- et hyl propyl }azetidin-|I -
yl)met hyl | benzonitrile To a solution of 80 ng (0. 16
nmol e) of

3-[(5)-(4-chl orophenyl ) (3-{(18)-2-fluoro-1-[3-fluoro-5

met hyl t hi 0) phen met h ropyl }azetidin-1-yl)nmeth
Aml"lg‘jfﬁ% Rg .(35 )zf H(la)rlc{ﬁ §¢g&mmg)mmmmam@¥e

hydrotilorife frorl Mes © bkt 0.650 O nﬂﬁ&l@)ﬂﬂ@%&d@-ﬁﬁ 5 %La&fy gcétd’intnle was stirred at rt in a
S E T ey e
chlorc@h@:lyl)methpﬂbdmemnmﬂ&wacaddhd(aﬁﬂ)%e m&rﬁdﬁ&ﬂata{lﬁi 60Re. After 18 h, the
squtuﬁﬁL'éé gﬂa.ﬁ&o}[l\%ﬁbe\;ﬁ\géseg d1 a%cg at% arl Watfg ’fljﬁ_%t@%eﬁs V}rer%%eaarfxﬁé gr?d the organic
layer ‘B?Sg‘%;ﬁ VT AFRFOgmLh %?&Fﬂ@ﬁ wiap flerechpnddhe Bitrmie Wi percepigtedfio an oil. The
residud Ma%edgp %hx%ﬂl'dt%?ﬂﬁh)J GHEER-APRL ﬁlﬁ:ggﬁﬂ]fsi g|4l’/:y 18%{)r0panol-heptane to

back-extracted w et her and t DI ne
afforddyp eopnpiamegs Eragiions sentaiping ths slomer pigfycs élaﬁVé?mWQ@@Pm!ﬂd@ﬂd

concemeataiRn tiffaiderk titthompesiddMasswscthint: ihg€ 2451 Vet g’@l)sdnh BER(M+1, 'Cl).
gel using a 15 nL funnel colum and 20 % 15 et hyl

acet ate-hexane to afford the title conpound; Mass
Spectrum me = 529 ( M+1EX3BOHE 11931 (M1, 37C1).
EXAMPLE 122 CNF N NEANN-/~ E d -139

3-[ (R) - (4- chl or ophepss{ ( 3- {(1R) uoro-1-[3-fluoro-5
-(1Him dazol - 1-yl @
[]

nmet hyl propyl }azeti d
m xture of 90 ng (0. 19X
3-((R) - (4-chl orophenyl (3, 5-di fluorophenyl)

f 1 uor o- 2- net hyl prozeti di n-a-yl } et hyl ) benzoni tril
e, 17 ng (0.25 mol e i m dazole and 40 ng 5 (0. 288
mmol e) of KZCQB ig’1.5 nL DMSO was stirred at 150 Cin

3- [(S) ?4 em&rogfrﬁ@gﬁ ! oﬁ%gcl 4 f:g ré\f t(&%gléghigkh%%yﬁ ng" %épﬁprfﬁg}azeudm_l-

ted and fhp aqueous Iavpr was

Step iwashed 3wt lt;Sh—l I( h "S@ﬁiulagmm,*nvﬂglr 8- nggthﬁﬂrgﬁl} ?ﬂgplk]%methvl)azetldlne

washed Wwth ri
Amiipy B a0 T R ol afseropemd PebpemeiRuipropyI-1-
(d:phepﬂmethy@@geb@mep mulga nng(rl Smandgr cfpfap Cligiing o 586dry DMF was degassed with

N2. P%%g %:?1?531%&@ )r%ﬁé]ﬁ)httfan 3haf Héaq?i af! Fld?%ﬁgﬁ%rp‘gﬁ%% {A\@'@% tin)e solution was

cooled, partitioned between 100 mL ether and 10 mL 1M NaOH and the aqueous layer was washed with
two 50 mL portions of ether. The combined organic extracts were washed with brine, dried over MgSO4

and concentrated. The residue was filtered through silica gel using 10% cthy! acetate-hexane to afford
the title compound; Mass Spectrum: m/e = 438 (M+1).

. Step 2 3-{(15)-2-fluoro-1-{3-fluoro-5-(methylthio)phenyl]-2-methylpropyl }azetidine

The benzhydryl group of 0.431 g (0.95 mmote) of 3-[(15)-1-(3,5-difluorophenyl)-2-fluoro-2-
methylpropyl]-1-(diphenylmethyl)azetidine was removed by reaction with 0.3 mL of -chloroethyl
chloroformate in 5 mL of dry THF as described in Step 1 of Example 79 to afford the title compound;

‘Mass Spectrum: m/e = 272 (M+1).

Step 3 3-[(S)-(4-chlorophenyl)(3- {(1.5)-2-fluoro-1-{3-fluoro-5-(methylthio)phenyl]-2-
methylpropyl}azetidin-1-yl)methyl]benzonitrile
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EXAMPLES 123-125 The foll owi ng Exanpl es were prepared
from

3-((S)-(4-chl orophenyl ){3-[(1S)-1-(3,5-difluorophenyl)
- 2-

fl uoro-2-net hyl propyl ]azetidin-1-yl)methyl)benzonitri

e using the appropriate base (e.g. 1,2,4-triazole,

i m dazol e or azetidine) according to the procedure

described in Exanple 122. 15 CN Rt F Cl1 Exanple Nane
A sanle qif33 ngp{@@}@ pgrple) of & {G13%2-fluoro-1-[3-fluoro-5-(methylthio)phenyl}-2-

methyBorbyB)azdiftine R fafit?{a@a With 083 e k®Re Zind1d) OF S brbmah (M1,

chloro%&%l%)gll_e%ggﬁ%n?% r%lpyaill?"g-z%gg ?I{ i(% %&%r&iﬁ’g%d\eséibgg i(I?Slép 2 of Example
79 to yffordretichiyle lobrepaad Nisss Spedvidin: &AD= A2ANMB-1[ ER)1y; 499 (M+1, 37CI)
5 4- chl orophenyl ) (3-{(1S)-2-fluoro- F 518 (M1,
1-[3-fluoro-5-(1H1,2,4-triazol-1- 1 \ / 35Cl); 520
vl ) phenyl ] - 2- met hyl pr opy EXaRliliye- | - (Mr1l, 37Cl)
yl')met hyl | benzonitrile N-N 125
3-[(SS)-{3-[(1S)-1-(3-agrtidin-f-yl-5- F 506 (M1, -
fl uorophenyl)-2-fl ugrq 509
met hvl propvl lazeti ¢
chor ophenyl net hyl IN\vens
NCL 3-((19S-1 -{
1-[(S)-(4-chl orophenyl ))(3Ncyan enyl ) net hyl ] azeti di n-
3-yl}-2-fluoro-2-nmeiy propyl )-5¥5 fluorobenzonitrile
Step 1 F
Et hyl (2R) - ( 3- br ono- uor ophenyl ) [ 1- (di phenvl net hyl ) -
3:hydroxvazetidinér-yl]acetate
3-[(R)-(4-chlorophenyl)(3-{(15)-2-fluoro-1-[3-fluoro-5-(methylthio)phenyl]-2-methylpropyl } azetidin-1-

10 yDmethyl]benzonitrile

Further clution of the column from Step 3 of example 117 afforded the title compound; Mass
Spectrum: m/e = 497 (M+1).
EXAMPLES 119-120

, ‘Qiibb i:>ﬁ_§>£_

15 The following examples were prepared as described in Example 117 except that the potassium salt of the

thiols were used in Step 1 instead of the sodium salts.

Example Name R1 Mass
Spectrum
m/e
119 3-[(S)-(4-chlorophenyl)(3-{(15)-1-[3- F 511 (M+1,
(ethylthio)-5-fluorophenyl}-2-fluoro-2- _g 35Cy; 513
methylpropyl} azetidin-1- (M+1, 37C1)
yl)methyl]benzonitrile SEt
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The title conpound was prepared from et hyl
3-brono-5-fl uorophenyl acetate and 1-[bi s-

phenyl met hyl ] azeti di n-3-one (Preparation 2) by the
procedure described in Step 2 of Preparation 3 except
that |ithi um hexanethyl di sil am de was used instead of
butyllithiumto formthe ketene acetal; Mass 10

Spectrum me = 498 (M1, 79Br), 500 (Mm+1l, 81Br) Step
2 Ethyl (3-bronmp-5-fluorao

henylipg | - (di JBfE@yhﬂ&ﬁ&Mﬁﬁeﬁﬁ?@l 1.5?2%111\6% d 525 (M+1,

Thejtitle co1?gyar m%s prepare rome 35

(2R) - ( 3- br onp PSP RBIDYY IT‘?)PI("&V%ﬁeny : Cl); 527

hydroxyazet|dnﬁw@mthaaahama according t S (M+1, 37C))

d d P t 5; Mass Spedt

brogedur e dPSiGhlRafhdR,BLRPar ali on 5 Mass Spedfrum
'(3-bronn-5-f|uorophenyl)(l (di phenyl net hyl ) azeti di n- 3-

yl]acetate The title co prepared from et hyl

(3-brono-5-fl uorophenyl) I'p enylnethyl)azetldln 3-

ylidene] acetate accordln% to t he procedure descri bed
in Preparation 6 except/~tthat THE was used as the
co-sol vent; Mass Spge (M+l, 79Br), 484
(M+l, 81Br). Step 4 SCH,

1- (3-Brono-5-fl uorophdhyl )-1-[1I- henvlnethyl)azet|d
in-3-yll-2-nethylpro ap N, -141 The title
conmpound was prepared fro
)[ 1- (di phenyl net hyl ) azeti di n- 3-
yl] acetate accordi Ng t# the proEedure described in
Step 1 of Exanple 497"Mass Spectrum me = 468 (Ml
79Br), 470 (M1, (alBr) Step 5

h3- - hlor6 Byt Blo - ; 1-
[(Sﬁ'@ c ﬁ‘re fg(glzjl(elt%? i nglgnof; ﬂl%dr%rg ékﬁl%ﬂi}él}[lgﬂf))ghenﬁl} 2 met.l?qu_ro%yl}azetidm 1

abracmmmgmflaeprmg (:)ntﬁ auﬁawgoabl?@s}s (A&ISI@bhéﬁ{i@l)(BUQISRQ fﬁlc’fro 1- [3 fluoro-5-
[0 a e In e
(meth)ggﬁ)ﬁ%eggﬁ g-meﬂpfpr?ﬁ ?} e i E—é@ t%g_lllaenzongflgﬁn % cEé(lﬁg}gmethane was

added 9—2[1(l]1 gfa IM (Saumrmfmleﬂiahéwﬁbmp had i JielRorbinethare: Thepdiydnpras allowed to
stir forofpﬂlkn]ufek Cf(’lg 'th%ﬂ 9? n’J 'E@Bg}ﬁlfrr) ?&ﬁq%&".’» @bl@%p%r%e Tglec aElId (JI(F%) was added and the

npoun
solutique alloy gl ip Fobris quﬁu%ﬂ@pln@whf) sofutfon wasllibHehyitngst inflejter and the

organié ﬁfltybrdalreﬁ waglée)él LY\]éﬂthr@@ i (hx\ﬁhgopcﬂﬁg o2\ lIE\I)?@@P AL, ;@Qoﬁsolﬁé?gwere sequentially

back-eg% d u]r;he ether éndr_!lhb ed I%Rﬂgfrg@mx}mctﬂvygenpm@d vsgtj}Me dged pver Mg804

and coﬂce&tr[it(ed. The residue was filtered through silica el using a 15 mL funnel colurnn and 20 %

ethyl a@tétf]f'h ane [01"’11%“? t.hﬁ 2 glﬁ]ﬁ 3)1%§p%ﬁ§%apé d_nleggmﬁ ?Soéﬁ), 531 (M+1,
37C1).3- [ (15) - 1 (3- br ono- 5- f | uor ophenyl ) - 2- f | uor o- 2- met hyl pr
opyl]-1- 15 (di phenyl net hi@& ne according to the
procedure described in é?x g2 gxanple 79; Mass '
Spectrum me = 304 (N%l 798r% 306 (Mm+1l, 81Br). Step
8

3-[(S)-{3-[(1S)-1- rono- 5-f | pheﬁyg -2 fluoro-2-

nmet hyl propyl ] azet f -yl }(4-

met hyl | benzonitril e t|tIe o und pr epar ed

from 3-[(15)-1-(3- brono:- uor-ophenyl ) - 2-f | uoro-2
()

Cl
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20 met hyl propyl ] azeti di ne according to the procedure
described in Step 2 of Exanple 79 except that

di i sopropyl et hyl am ne was used i nstead of Cs2CO3; Mass
Spectrum me = 529 (M+l, 35C1, 79Br), 531 (Ml

35C, 81Br and 37Cl, 79Br), 576 (Mtl, 35Cl 81Br). Step
9

3 ((1S)-1-{1-[(S)-(4-chl orophenyl) (3-cyanophenyl ) et hy

R SRR Yk o B Peimidsgol-SbgatisFon of
methylpBoy7¢ iRy hveth

)benfonitrile

o] et o B P
ﬂuor%fr tnﬁ yigropgliazetging-y{ eﬂw@ mom@)le dﬁ' mg((@:&; fynol) ofrignidazole and 40 mg
(0.288 AmORPofFOPI@ in 1.5 mI, DMSO was stirred at 150 °C in a microwave (with cooling). After 4
- oftris(di benzylideneacetone)di pal | adi um(0) and 8 ng
h, the fIBthrf Va8 RO 1n5)f3 qmL ¢f ether and 5 mL of water. The layers were separated and the

aqueoBd Byd iwak eashep bk nﬁem) rhE a6 T e{h@r ahd 5hd'9tem@fneﬂi bdgaklBxtracts were
washefRithdf8asaed ofu%r gdggog%ﬁﬁ EQPﬁ%H?Ig%F he 2oL \Jvé%g)rl]uge i ryate é;la

heated at 140 utron was ¢
chromattveeph)msmg A dcasetomainttatdie nffodshSiigrampoindpMed Spettnee m/e = 517
aﬂ+1 5L5@;§@ﬁ,3ﬂﬁ) , ethyl acetate and 10 niL water.
fayers wer e’ separated and the aqueous | ayer was
vvashed with two 20 ni, EéMRIdifsl2g123: 1 et her - et hyl

The fcﬂl@ﬁir%‘ amplBewER g&k&%&* ﬁ-@fh%?ﬁi‘)cm chﬁ}éogg&mggj g%ﬁ”' .8%. &E%mphenyl)-z-
Il

and congc r at ed e resi
ﬂ“"mg?la phayieepylpzetide- |yl mgthyDerrenitis usingdheapatopEsta h@ﬁet(@)g ) 2 4-riazole,

imidazdld @lagktidie) dcedddRg COMP prodetinrdMBS&ibap ALt athigle 17DE = 476
(M+1, 35C1), 478 (Mm+l, 37Cl1). 35 EXAMPLES 127-143
-142 FCN Ar N R4 F The%.@ollowm com ounds were
reared according to the procedures described in
Exanpl e 126. Exanple MNank Ar R4 Mass Spectrum nife
127 3-0-{1-1(4-chloro yA) (3 A 476 (M+l,
cvanophenvl nethyl | azetH-dfn-3- i \ ¥2P 35C1), 478
yl }-2-fl uoro-2-net hyl propwl) CN NHl 37C1).
fl uorobenzonitrile 128 3-f1 {1- R -(4- 476 ( M+1,

chl orophenyl)(3-cvano|) a "ay, 478
F

Cl
Example Name R] Mass
Spectrum
m/e
123 3-{(S)-(4-chlorophenyl)(3-{(1.5)-2-fluoro- F 517 (M+1,
i-[3-fluoro-5-(1 H-imidazol-1-yl)phenyl]- .é 35Cyy; 519
2-methylpropyl} azetidin-1- (M+1, 37Ch
yl)methyl]benzoniirile Nj
‘ \
QN
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met hyl | azetidin-3-yl}-2-fluoro-2- CN (M1, 37C1).
meth 1 ro 1 -5-fluorobenzonitrile 129 3-((1R)-1-{1
[(S)-(4- 476 (MHl, chl orophenyl) (3-cyanopheny |) d
35C ), 478 nethyllazetidin-3-yl}-2-fluoro-2- CN (M1,
37Cl). neth 1 ro 1 -5-fluorobenzonitrile 130
3-((1S)-1-{1-[(R-(4- 1 -C1 476 (M1,

chl orophenyl)(3 cyanophenyl ) "d), 478

net n_ .2 \l|1 ') 'Flllt‘\rr'\ ') Pkl{“m A47C1)

I_yIIClLCLI H—S VAN _.. ﬁ.v_../F

met hi24 ro 1 r 3{(S)-Gochbhresteayi(8(1iSp2 :ﬂadro- 518 (M+1,
3-{1-[1-(di pheny Y, di 417 ( .
3-yl]-2-fl uof ? hﬁ@ ke 3! I uorot{%z’ l e 35C1); 520

]

132{3-[(19)- ﬂmmmdmmmmﬂ (M+1, 37C1)
azetidin-3-v le]rgetfnlj %gﬁzg Zypethyll ro 1
-5-1 1 uor obengoni 133 N"N
3-{(IR-1- [I (dlphenvirrethyl)~417 (M+1) <\
azettdin=—3—yH—2—Htuvoro-2-rethyy—\—+o—1
- 5- f 13for obenzb{(S)-£3-[(85)1i43-at&illin-1-y1-5- 506 (M+1,
5 hobhat TABBIEDY i 7,507 =
cyahophenvl [ne b t2 - 79Br), 5’Z%m €l); 509

- -2-fluoro-2- tidi 1, 81Br)|. M+1, 37C))

f I upr obenzonidyfd ° [(S) (3- 1-P¥520
(ML, brompﬁ%‘%ﬂh‘edﬁg ) %‘:ﬁ%@zﬁ’%‘gﬁ% CN 798r) 52{7

methvl lazetildin-3-yl}-2-f] yoro-2- Br (I\/H-l. "Br):
1ro 1l -5-fluorobenzonitrile 136 3-((1RL{1 [(R) -(3-
CN 520 (M+1l, bronophenvl éﬁipc anophenyl) 79Br), 522
met hvl | azeti di n-3-yl } - 2- A26Br (M+1, 81Br).
meth 1 ro 1 -5-fluorobefZonitriffe 137

3-((15)-1-{1-[(R)-(0(MF1,

CN

Cl
3-((1.5)-1-{1-[(S)-(4-chlorophenyl)}(3-cyanophenyl)methylJazetidin-3-y1} -2-fluoro-2-methylpropyl)-5-
fluorobenzonitrile
Step 1 Ethyl (2R)~(3-bromo-5-fluorophenyl)[1-(diphenylmethyl)-3-hydroxyazetidin-3-yl]acetate

The title compound was prepared from ethyl 3-bromo-5-fluorophenylacetate and 1-[bis-

- phenylmethyl]azetidin-3-one (Preparation 2) by the procedure described in Step 2 of Preparation 3 except

that lithium hexamethyldisilamide was used instead of butyllithium to form the ketene acetal; Mass
Spectrum: m/e = 498 (M+1, ”Br), 500 (M+1, *'Br)
Step 2 Ethyl (3-bromo-5-fluorophenyl)[ 1 -(diphenylmethyl)azetidin-3-vlidene}acetate

The title compound was prepared from ethyl (2R)-(3-bromo-5-fluorophenyl){ 1-(diphenylmethy1)-3-

~hydroxyazetidin-3-yl]acetate according to the procedures described in Preparation 5; Mass Spectrum:

m/e = 480 (M+1, "Br), 482 (M+1, *'Br)
Step 3 Ethyl (3-bromo-5-fluoropheny){1-(diphenylmethyl)azetidin-3-yljacetate

The title compound was prepared from ethyl (3-bromo-5-fluorophenyl)[ 1-(diphenylmethyl)azetidin-3-
ylidene]acetate according to the procedure described in Preparation 6 except that THF was used as the
co-solvent; Mass Spectrum: m/e = 482 (M+1, Br), 484 (M~+1, *'Br).

Step 4 1-(3-Bromo-5-fluorophenyl)-1-{1-(di

-2-methylpropan-2-ol
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br onophenyl ) (4- cyanopheny \ CN 79Br), 522
nmet hvl | azeti din-3-vl}-2-fluoro-2- Br (Mtl, 81Br).
meth 1 ro | -5-fluorobenzonitrile 138 3-((1R)-1-{520
(Mrl, j \ CN "Bbronophenyl) (4-cyanophenyl) r), 522
met hvl | azetidin-3-yl}-2-fluoro-2- Br (M+l, 8' Br).
meth 1 ro 1 -5-fluorobenzonitrile 139
3-0-{1-[(3-cvanophenyl ) (4- 467 (M+l) cyanopheny
Th .ggthvllqietidin-S- CN / ] -
© QP pomsnoune, Bphrropanwk iR gy by -Ehuorppheayliibddipkanymettybazetidin-3-
ylJacelAOacBor(l{nk ) thE: brdcbdike de3cr@¥aRONGE NLEE Yandpld; Moks $8irum: m/e = 468
GW+1O 1%%7 &ﬁ;?wqggphenyl)nethylIazetldln-3 o
yi 2379 uor’o-Z<nmet hyl propyl )-5- CN fluorobenzonitrile
Step 5141 3- (19)RYR-trerhd-5{uBoph@ryl)d-[O(dipheh@ Fndiiih}etidin-3-yi]-2-methylpropan-2-
cyanophgenyl) (4- cyanophenyl ) CN
met hyl razetidin-3-yl}-2-fluoro-2- CN meth 1 ro 1
The enagtipiers pitbe predwit of Blep 4 1R Bpar{tedhy durdriatpgdraihy(08-2 AGAIPak AD column
using §9HebbropiARe R0 YL ddsikadp R idud, MARES ity Jn/e L :
S -2-f%upr?-2q¥144 nmet hyl prop ?g-S- ‘GoréggﬁzJﬁiggFﬁge 468 (M+1)
tp6143 3. ?’([ 15g)1 -(4-bromq-y-Aiperpphenyin2iflupros mehyipiopyll-1-
cyanoplidiphehyitigVaaphenyl ) meth | azetidin-3- 1
The titE_ Zﬁ-ﬂbiﬂlé%{d%ﬁﬂzf p%a%azfmg}e{ 1 !S]')-il'-('.{ -'l?ro%m:éﬁlfolrgp crar?y )F:‘P—%lq(rgilil}hgxllylln?ethyl)azetidin-
3-y1]-2-methylpropan-2-ol according to the procedure described in Step 2 of Example 76; Mass
Spectrum: m/e = 470 (M+1, *Br), 472 (M+1, ¥'Br).
Step 7 3:[(15)-1-3-bromo-5-fluorophenyl)-2-fluoro-2-methylpropy!]azetidine
The title compound was prepared from 3-[(1S)-1-(3-bromo-5-fluorophenyl)-2-fluoro-2-methylpropyl]-1-
(diphenylmethyl)azetidine according to the procedure described in Step 1 of Example 79; Mass
Spectrum: m/e = 304 (M+1, Br), 306 (M+1, *'Br).
Step 8 3-{(9)-{3-{(1.5)-1-(3-Bromo-5-fluorophenyl)-2-fluoro-2-methylpropyl Jazetidin-1-y1} (4-

chlorophenyl)methyllbenzonitrile

The title compound was prepared from 3-[(15)-1 -(3-bromo-5-fluorophenyl)-2-fluoro-2-

methylpropyl]azetidine according to the procedure described in Step 2 of Example 79 except that

diisopropylethylamine was used instead of Cs,COs; Mass Spectrum: m/e = 529 (M+1, **Cl, ”Br), 531

(M+1, *C1, ¥ Br and *'C1, *Br), 576 (M+1, **C1, 'Br). ,

Step 9 3-((1.8)-1-{1-[(8)-(4-chlorophenyl)(3-cyanophenyl)methylJazetidin-3-yl} -2-fluoro-2-
methylpropyl)-5-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-y1}(4-chlorophenyl)methylbenzonitrile, 0.026 mg (0.216 mmole) of Zn(CN)2, 5

* mg (0.005 mmole) of tris(dibenzylideneacetone)dipalladium(0) and 8 mg (0.014 mmole) of 1, 1°-

Bis(diphenylphosphino)ferrocene in 2.5 mL of dry DMF was degassed for 1h at rt. Then the solution
was heated at 140 °C for 17h. The solution was concentrated under high vacuum and then was
partitioned between 20 mL ether, 20 mL ethyl acetate and 10 mL water. The layers were separated and
the aqueous layer was washed with two 20 mL portions of 1:1 ether-ethyl acetate. The combined organic
layers were dried over Na2S04 and concentrated. The residuc was purified by preparatory TLC using
20% cthy! acetate-hexane to afford the title compound; Mass Spectrum: m/e = 476 (M+1, *° Cl), 478
M+1, *Ch.

EXAMPLES 127-143
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F

(3-{1-f1- (D nhenvl net hyl ) azeti di n-3-yl | -2-fl uoro-2- net
hyl nropyl }-5-fl uorophenyl anine A mi xture of 105 ny
(0.24 mol e) of

3-[1-(3-brono-5-fl uorophenyl)-2-fluoro-2-nethyl propyl ]
-1- 5 (di phenyl nethyl)azetidine, 2 ng (0.005 muol e) of
1, 1'-Bis(diphenyl phosphi no)ferrocene and 2.2 ngy
(0.0024 mmol e) of

tris(di benzyl i deneacet one) di pal\l adi un{0) in 2 nL of
dry THE was degassed three ting Then 0.36 nL of a
1M sol ution of LI MDS in THE wgé adyed ﬁpd t he
solution was stirred at 65 C T h After the

sol ution had cool 1 m 1M HCl was added
and the sol ution was ' : After 5 mn, the
pH of the sol ution
and the |ayers were*10 separat . The aqueous | ayer
was washed with 20 M. of 1:1 e her-ethyl acetate and

The foﬁlbmng&mhpmds wore @apired hayRlisy WeSribelgts RYSHh-MNadS@fhple 126.

Emnmg oncentrated to affordfthe title cofpound; MaASS
ectiUm me = 407 (M) | MPLE 145 NON 15 | Mass
4-(B-{ 1-f | Spectrum
- (DO phenvl net hvl ) azeti di n- 8- yI] 2- fluorc-2 nethylnrop%m
F=5-ftuorophenyt)=4H1—2—t+rt+gazgl A ; £
127 0. 3Giﬂlgikiﬁiskhz;nﬁankhﬁi_of _% 476 (M+1,
(3- DORREMNLIBERNL ) az€ti § yH - BCl), 478
net /I)an1ne, 574 -
M no) net hyl eng (M+1, 7°Cl).
d| and 136 my (0.
p-tjo
128 heat ‘4'for 36 h. 476 (M+],
c onommrmmﬂ)(mambpneaﬂu um ¥y, 478
di sls et h The.,ether |ayer was |shaken W th 37
t Wo @%&m—%ﬁmﬁl idfi2-oyolga; ufated NaHCO3 sol ution apd | M+L7CD.
th gihylpnd o1t ludia PSEVNn i i concentrated The residue
| 129 was 4 fi.ed flash chro
CHACT - LT (oM in M 476 (M1,
ti t||cklosenhemyi)dicyasophentl) t e ), 478
= 4 %tﬁ%{‘ﬁh&idin L oddtS. o+, o).
3-[{(4- or gpheny -{2- ,
44 ropyl 15— nitpil
130yl )|metsi-f1-foryemzoni tril e 476 (M+1,
chlorophenyl)(3-cyanophenyl) 3CI), 478
methyl]azetidin-3-v1}-2-fluoro-2- (M-+1, ¥C).
methylpropyl)-5-fluorobenzonitrile
131 3-{1-[1-(diphenvylmethylazetidin- 417 (M+1)
3-y1)-2-fluorg-2-methylpropyl}-5-
fluorobenzonitrile
132 3-{(15)-1-[1-(diphenylmethy]) 417 (M+1)
azetidin-3-y1]-2-fluoro-2-methyl-
propyl}-5-fluorobenzonitrile
133 3-{(1R)-1-[1-(diphenylmethyl) 417 (M+1)
azetidin-3-yl1]-2-fluoro-2-methyl
propyl}-5-fluorobenzonitrile
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10
4-
oph
190

Step 1
3-(1-Azetidin-3-yl
enyl]-4H 1, 2,4-triazole
ng (0.41 nmol e)

- 2-fl uoro-2-net hyl propyl )-5-fl uor

hydrochl ori de A m xture of

of 4- (3-{1-[ 1- (di phenyl nmet hyl ) azeti di n-3-yl]-2-fluoro-2

nmet hyl propyl }-5-fl uorophenyl )-4H 1, 2,4-tri azol e and

180 ng of 10% Pd/Cin 6 nL of CH3OH and 0.83 nL of 1M

HCLi-n—ether_was shaken.under 40 psi H2. After 24 h,

134 t he | Bi(xtw@-BAGSoghkhyigs-ed thr CELI ‘ 520 (M+1,
flltratevva CO ientrated T foé Br), 522
withe ns |of hexa )
fild er}ez;ﬂmoafxﬁeﬂr@;@ﬁw)-s-l tlie conpound as (M+1, ¥'Br).
sol i ctrum me 3 293 (M+l).

3 E e 32— Hor o at-3— F-dor-o

135 4-t 4 Eé!iﬁl—ﬂk{z@;ﬁmeny! ]-2- ”Eg Py 520 (M+1,
;I%ITL)I gﬁ»&%ﬁﬂéngﬁ(gzcgﬂo[ghér&ﬁ 20 |ASsa ¥ 0 "Br), 522
4- [ pmethyllazelidip3 iyl 32-fluorp-=2| yor o- 2- met hyl gr opy! ) - 58#f | uof (M+1, *Br).
?Bhe th X fRofobkfidoagQlee hydrochl oride, 211 ng |

. b nol e) of ——

136 31 hdidet Eﬁﬂéﬁsphenyurret Koendani iy 520 (M+1,
uL ( Brof:d yardbhdhly)SOpI 0 yl\et y1 am 1 *Br), 522 .
dryj CF was heat at reflux for 3 h. | The sokution 21
Was APl r ¢si due was di 9sol ved iBr 20 | (M+L, "Br).
nl pe oﬁ)baﬂzo@iﬁrié\HHCOS The |ayers were

137 sepaghgtlggl_ﬁqg?i_@@ organi c | N I(ZI%ZV = 2504 520 (M1,

bramee panOplRay ) \ M) ”Br), 522
200 5 &hﬂ]a&&d@fﬁ&f}dz hhg otitle conpound ds a m xhure of 81
4 dj ast elreo}rers SS OS'p"‘ectrum me = 518 (l\/H-l).Br (M+L, "Br).
EX, = Iy EIN' / AN N "N

138 3-[ ﬂ(ikﬂt-ﬁtm(@mpheny')(& {_é)l R-f1 ug 520 (M+1,
-[?-fluoro A4H 1, 24tr:az t 74 pHRIN) B, 522
me -yl (e enzor s
produﬂhylfa&ﬂiﬁlr&ﬁﬂ-ﬁﬂﬁfroﬁxa pl e 146 was purifiedign a | m+1,¥Br).

iral .. .ng 20% 5 isopropanol - hept ane
t s Tprop 11 & \Nbhcc Speﬂfrnm ndn = 518
135 (WL DN F | CN 167 0D
cyvanophenylmethyl)azetidin-3-
yl}-2-fluoro-2-methylpropyl)-5-
fluorobenzonitrile
140 3-((1.5)-1-{1-[(S)-(3-cyanophenyl é’@—-CN _g 467 (M+1)
(4-cvanophenvl)methy1]azetidin—B—
1}-2-fluoro-2-methylpropyl}-5- CN
fluorobenzonitrile
141 3-((IRS)-1-{1-[(R)-(3- %_Q_CN 3 467 (M+1)
cyanopheny!}(4-cyanophenyl)
methyl]azetidin-3-yl}-2-fluorg-2- CN
methylpropyl)-5-fluorobenzonitrile

142 3-((LR)-1-{1-[(S)-(3- _g_@_CN E | 467 1)
cyanophenyl){4-cyanophenyl)
ethyvllazetidin-3-y1}-2-fluoro-2- ' CN
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N~, F O 3-[(SR)-(4-chlorophenyl)(3- {(1

; RS) - 2-fl uoro- |

| -[3-fluoro-5-(4H1, 2,4-triazol -4-yl)phenyl]-2- 10

met hyl nronyl }azeti di n-1-yl ) et hyl | benzonitrile Further

| el ution of the Chiral Pak AK colum in Exanple 147 with

| 20% i sopropanol -heptane to afford the title conpound
as a mxture of enantioners; Mass Spectrum nfe = 518

(Me] ) EXAMPLE 149 CNE\ / \ /~N MN Nov.F 15 O

3- [ (| Rhetliiprephps-apishmbanidid (| R) - 2-f 1 uor p-|

[ 3-[fTuoro-5-(4F 1, 2, 4-t11 azot —4=g) phenyti-=

143 netrﬁi%ﬁ;dld@e@ di n-l-yl)rp%n:g- 147 467 (M+1)
Fur t|Resnoshdskiy@cyedoph&enChi rjal’P colu [

148 WithI O%iso 9p nol -heptane to affprd the\itle

coméﬁm—ﬂ%—éﬁ@w € 5t ijomer; Mass Spectrum fiNe =

518 | @deiivlpro XA RudolkGRonitBleGN F F N CH3d O

3-((5)-(4-chl orophenyl) ;‘37%\“
S)-1-(3,5-difl uorophenyl

‘)1(@/- 2- met hyl propyl ]

azetidin-1 - yl } neth | benzomtri | e 10 A solution
of 46.6 ng (0.1

3-((9)- (4 chl orophelyl YA 3-[ (I 5) ) SNHe f | uor ophenyl)
- 2-

hydr oxy- 2- met hyl propyl )azRt i tH yl } met hyl ) benzoni tri
le in THE was cool ed=t0 -78/T. Tethis was added 0.3
nmL of al Msolutid NaHVDS j/n THF. After 10

m nut es, i\ thane was added and the

ok mintire of W@g meﬁé mmﬂh)eﬂ 3v[41 4(hbﬂmmolfﬁsﬂucdﬁplﬁﬁiyl))ﬂ-ﬁﬁoxﬁ@&ﬁéihylpropyl] 1-
5 (diph&?gneﬁ%gfeﬁh{ng,tfrgg (OT(;?)% ngxg(ﬁé)dolﬁ, %s(dxphenylphosphmo)ferrocene and 2.2 mg
{0.0024 mmole) of tris(dibenzylideneacetone)dipailadium(0) in 2 mL of dry THF was degassed three
times. Then 0.36 mL of a IM solution of LHMDS in THF was added and the solution was stirred at 65
- °C for 15 h. After the solution had cooled to rt, 1 mL of 1M HCl was added and the solution was stirred
atrt. After 5 min, the pH of the solution was adjusted to 7.5 with 1M NaOH and the layers were

10-  separated. The aqueous layer was washed with 20 ML of 1:1 ether-cthyl acetate and the combined
organic layers were dried over Na2SO4 and concentrated to afford the title compound; Mass Spectrum:

m/e = 407 (M+1).
EXAMPLE 145

F

WA
15

-2-fluoro-2-methylpropyl }-5-fluorophenyl)-4 H-1.2 4-triazole
A solution 0f 0.364 g (0.897 mmole} of (3-{1-{1-(Diphenylmethyl)azetidin-3-yl]-2-fluoro-2-
methylpropyl}-5-fluorophenyl)amine, 574 mg (4.04 mmole) N'-[(1.E)-(dimethylamino)methylene]-N,N-
20 din_lcthylhydrazonofonnamide and 136 mg (0.72 mmole) p-toluenesulfonic acid monohydrate in 6 mL

iphenylmethyl)azetidin-3-yl
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15 filtered through silica gel using 10% et hyl

acet ate-hexane to afford the title conpound;
"H-NVR(CDC13) S 1.07 (s, 3H), 1.14 (S, 3H), 2.28 (t,
1H, J = 7.5Hz), 2.74 (d, 1H, J = 10.7Hz), 2.82 (t, 1H,
J =7.5Hz), 3.10-3.16 (m 2H), 3.19 (s, 1H), 3.62
(m 1H), 4.29 (s, IH), 6.67-6.73 (m 3H), 7.21-7.4 (m
8H);); Mass Spectrum me = 481 (M1, 35Cl) and 483

h%jM-l-&, gJCl EXAMPLE 151-153 20 CNF/ / \ F NX
was hgpted 3t seflu{ar 3601 | TdiwiselgtimorpsPRes i e propeetant esresidue was
dissolyeq {nSthet.4Tlptetier bpéroray khaken Wit B)o 2018 pértichsfdf woiiaed ®MaKICD3 solution

and thef/l dpgc)l( (})/\:er Na n%S%ernd conce?l]\'agezde t’[l‘hg Irfr:1s1que wai %quﬁd Pj)r g%sH 8:ﬁ}n}at0graphy using
CH2GIa-FperyHB %Mp? r28030¢de afferd themﬂExemmued aslH@hite solid: Mass

Spect L e 4R Mass Spectrum me 151 (25)-2-1
pecﬁ:?ﬁ???) (4- @T rophenyl)(3- /0 538 (Mrl, c}anophenvl
met hyl | azeti di n-3- vl | -ZNFJXMPI%GI)) 540

(3, 5-di fluorophenyl)- ; et hyl et hyl | (M1,
37Cl) dineth | carbam
3-[(S)-{3-[(1S) - 2- P7 M+,

di f 1 uor ophenvl ) - 2- i di =N G 35C);

509 1- | 4-chloro he benzonltrl le (M1,

37C1 153 tert-Butyl 2 S)-(4- 581 (M1,

chl oropheny- 1) ( 3- gfyangphenyl )neynyl 1 1 0 O 35Cl1); 583

azetidin-3-yl}-2-(§ 5#4i fluorophenyl -1 1- (M1, 37C1)

di meth | et hox acetate Bl OLOE CAL EXAMPLE 1 5

Cannabi noi d Receptor-i (CB 1) Binding Assay. Binding
3-[(4-@hibioPhdnyl)Beloed &C g, -
gfm Mt e L e

r-AB.co

Step 1443- 45Q,[3XBA99tidinl 9%/ B}-{18&8 BYmethylpropyl)-5- fluorophenyl]-4H-1,2,4-triazole

hydrochloride
A mixture of 190 mg (0.41 mmole) of 4-(3-{1-[1 -(diphenylmethyl)azetidin-3-yl]-2-fluoro-2-
methylpropyl}-5-fluorophenyl)-4H-1,2,4-tdazole and 180 mg of 10% Pd/C in 6 mL of CH30H and 0.83
mL of 1M HCL in ether was shaken under 40 psi H7. After 24 h, the mixture was filtered through

CELITE and the filtrate was concentrated. The residuc was triturated with three 50 mL portions of 2:1
hexane-ether and filtered to afford the title compound as a white solid; Mass Spectrum: m/e = 293
(M+1).
Step 2 3-[(4-Chlorophenyl)(3-{2-fluoro-1-[3-fluoro-5-(4H-1,2,4-triazol-4-yl)phenyl}-2-

' methylpropyl}azetidin-1-yl)methyijbenzonitrile

A sample of 135 mg (0.41 mmole) of 4-[3-(1-Azetidin-3-yl-2-fluoro-2-methylpropyl)-5-fluorophenyl]-
4H-1,2,4-triazole hydrochloride, 211 mg (0.62 mmole) of 3-[bromo(4-chlorophenyl)methyllbenzonitrile
and 181 uL (1.025 mmole) of diisopropylethylamine in 5 mL of dry CH3CN was heated at reflux for 3 h.

The solution was concentrated and the residue was dissolved in 20 mL of CH2Cl2 and 5 mL of
NaHCQ3. The layers were separated and the organic phase was dried over Na2S04 and concentrated.
The residue was purified on silica gel using CH2Cl2-EtOAc-NH3 (2M in MeOH), 200:50:4 to afford the

Fitle compound as a mixture of 4 diastereomers: Mass Spectrum: m/e = 518 (M+1).

EXAMPLE 147
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volume is 250 L (240 L CBI receptor menbrane solutlon
plus 5 pL test conpound solution plus 5 gL

[ 3H] CP- 55940 solution). Final concentration of

[3H CP-55940 is 0.6 nM Binding buffer contains 10
50mM Tris-HC, pH7.4, 2.5 mM EDTA, 5mM MyCl2, 0. 5ng/ nL
fatty acid free bovine serumal bum n and protease

i nhibitors (Cat#P8340, from Sigma). To initiate the

bi ndi ng reaction, 5 sL of radioligand solution is
added, the m xture is

ubat ed\wi th gentle shaking on
a shaker for 1.5 hgt=s\ at 30C. S
term nated by usi vvel I har}gﬁi(‘jggl ltering
through GF/ C filterpfesoaked i N=8/05%\=N

pol yet hyl eni mi ne. The ho .qfolabel is quantitated
using scintillationce ir ent bi ndi ng 15
affinities for var g are cal cul ated from
| C50 val ues (DeBl & al ., TFends Pharmacol Sci 10:
227-229, 1989). The™0i nding assay for CB2 receptor is
done simlarly wcth reconbi nant hunman CB2 receptor

3- [(R)qxpmeﬁm;ﬁyl)@ {@H@ Zlﬁhdmrﬁ-l [EBlubrodNLAQON i ShidzbIY. E}) ny
f;\oon tc q > e l' esent i nventi on ave

absmducSﬁ‘bm(Sltep\&of@hmp]&tlag @Bﬂ; ﬁliriﬂel‘.[l YEeh SﬁuﬂEﬂd’lAEtcolumn using 20%

-149 e e CB2

5

isopro &ﬁg?éﬁ%qg g{lag“gb?c% {%1@9? corfx%oun%é'\? sgggeggu "g%lr? éplaltl F’y
have | C50s of greater than one n1cronDIar in the CB2
bi ndi ng assay. B|OLOG'CAEXE¥ﬁWEH§82 5 Cannabi noi d

Receptor-1 (CB 1) Funcgional Agtivity Assay. The
~functional activatian/of CBl regeptor is based on

reconbi nant human /B ecept or hr es€80Ni n CHO cel | s
(Fel der et al, Mol ar macol . ¥ 458, 1995). To
det erm ne the agoni st i i nver se agoni st
activity of any test b 50 L of GB 1 -CUD cel

suspensi on are m xest
assay buffer cont@g
3-isobutyl-I-meth
in 96-well plates:

"thlhe and 5.1 pM 10 of forskolin
The assay buffer is conprised of
s .Bal ance Salt Sol ution supplemented with 5 nM
3- [(SRk@cﬂhgaronhew(@{utRé?r?ﬁlyprqunﬂn @&3}3 | 2rfctripzaldfyiphenallizne
10 methvlslewsrazadldimmymmeth‘&namﬁbm&uée i s incubated at r oom

ture I .30 ,_and term nated
3‘“&% [1’6 h@ %ﬁ?i“waﬁxalpﬂﬁ FatRith aq> arlsoemwwl -heptane to
afford the tithé conspoqnmm d hxted ofidiainipniche Miey s eginial/e NUKI B €8k 1).
Fl ashpl ate and cAMP radi oi mmunoassay kit. 15 To
~determ ne the antagoni st activity of test compound,
the reaction m xture al SIKXAMFLEIIA2 0.5 nM of the
agoni st CP55940, and t®¥ reverBal of the CP55940

effect is quantit Al t er nat Yy, a=series of
dose response cur r CP559 rfofmed with
I ncreasi ng concent on of th t campdund in  each
of the dose response Gcury The functional assay for
the CB2 receptor is ne siMmlardAy with reconbi nant
human CB2 20 rec expressed 1n CHO cel | s.
F
15 Cl

3-[(R)-(4-chlorophenyl)(3-{(1R)-2-fluoro-1-[3-fluoro-5-(4H-1 ,2,4-triazol-4-yl)phenyl]-2-
methylpropyl }azetidin-1-yl)methylJbenzonitrile
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CBlI antagoni st/inverse agoni st conmpounds of the

present invention generally have EC50s of |ess than

m cronolar in the CBI functional assay and sel ective

CB 1 antagoni st/inverse agonists have generally have

EC50s of greater than 1 micronolar in the CB2

functional assay. 25 BIOLOG CAL EXAMPLE 3 Acute food

intake studies in rats or mce: Ceneral Procedure

Adult rats or mice are used in these studies. After at

| TEsr ebitign pEthe Chigel Rk A cplgmn imExample/ ] 48arith #9% isopropanol-heptane to
afforddild doaipSudCRRtsin@le cashtivpidl; didsy spethuh SHRES AlYRE1).

lights on for 12 hours out of 24 hours) food is

renoved fromrodent cages. Experinental conpounds or

their vehicles are adm niestaweEd oseal |y,

intraperitoneally, 30 subcutaneously or intravenously

before the return of a kpgun anmoynt of food to cage.

The optimal interval befween dosing and food

presentation is based the hal f \e of the conpound

based on when brain gtentrati O te conpound is

t he hi ghest. Food renaiNi j astf ed at severa

intervals. Food intake NCa d as granms of food

eaten per gram of bo yei ght” wi t p{n each tine

interval and the apg

compounds are conpaﬁn o the ect of vehicle. In

these 35 experinents many strains of nouse or rat, and

several standard rBbent chows can be used. -150

Bl OLOGd CAL EXAMPLE 4 Chronic wei.ght reduction studies
-((S)J Lie 5.1 8 RES; 04l Ih1 G%-1-
AR g DR AR R SR e e
1}me 12001 e due to exclusive access

<

KGoRitied St A6t t(ﬂi ﬂlﬁnofe?%f 9.({@)-@%11& éﬁe.}lﬁ) @L@@h -(3,5-difluoropheny})-2-
hvdro Eg%qﬁtlons than in the c%ntroj_dLet. he rat_ _ ]

Yoronr rRF PR HRzR T d Shidestindibgpeni e insHHE gaecasifdite y78p Fe do this was
-added D Bmdugfre 1B aslhten FRNAIMDSBOTIE.OA €S0 mifited) 00 gD oS RMEM@hane was added

' b 'B1/ 6 i
I W G R e —
and theoygtRihiavirates vaghod vid brineideied orss MaSP4 and corpentratess die egviduc was
filteredinRbagh sil?ésa%ﬁgs%l%ﬁ%/%tﬁ ta)cet%%-él@%%lg Yo-atfda etk ko g%nc&r;{-ll-lﬁ'MR(CDCh)

Bi oServ 8 0% fat). ents |n§est C

8 LO7{p¥D.dr ¥ (§i P 228 niiyI 72aUPe? 746dH 1Hale 18.7HRgRER (1, 1H, J = 7.5 Hz),
3.10-3)06 QR DY ﬁf 1109¥2 (@t 1HHNABe GO, 8le7H Bl(nd, 8115 7294 L8, 8H):); Mass
Spect 10 egﬁi T+$3ﬂggeqﬁﬁgregplye I nj ections (1 to 4 per
pectrgpy e SASL M foland R (M dnsCRf  exper i nent al
compounds or their vehiEXAgPEEthersorally,
i ntraperitoneally, subcutaneously or intravenously.
- Food intake and body Mﬁ¢ﬁhts are neasured daily or
nore frequently. Food intake is | cul ated as grans of
food eaten per gra [
interval and the apy Je-suppr es wei ght | oss
effects of the conpotnds are conpyge=ed to the effects
of vehicle. 15 BI OLOd CH 5 Tail suspension
test The tail suspensig
screening anti depre

-like eff

1cts of conpounds in
X

Cl
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20

mce (Stern et al., 1987), rats (lzum et al, 1997)

and gerbils (Varty et al., 2003). It is based on the

20 principle that hel pl essness takes place when the

animal is exposed to a sustained aversive situation.

Briefly, when the animal is suspended by its tail it

exhi bits several escape-oriented behaviors

intercalated with bouts of inmobility that evolve

with time into conplete immobility. Pretreatnment with

The f°A1°W1 e Remnle weisproppcll depr e€Satoblorephety)d3-[(@ F-(ci-difluorophenyl)-2-
hydro@P PRI RepyTRRAGH1 B8} Iﬁ’&ﬁggjﬁ@n%hﬂ‘ﬂlé %Fﬂﬁg the 1{0%&{1195 &Rfbed in Example

150. reupt ake inhibitors , significantly decrease
dur ati-on—of |rmmh|I|f\/ fhrmmhmn‘ the_test while

anx| Bkathpl€S ONardd antipsychotics do not [(WHng et al.,| Mass
200D; Oxenkrpug 1999). Subjects Male m de are housed
in A colony foom mai ntained at constant |t enperature | Spectrum

(22| C) and humdity (30- 70%, with food (Harl an m/e

Tek D et ﬁig%%i_ﬁég&_ l75 ;ﬁallgn) and wat er

avaj [ abl e ad : ! aéhlor lk vi or 4l B%I nment s, 538 (M,
mce are grojs ethe jéi a %@m 35CI); 540

l'ight/dark c
09:/00 h) and
h. Drugs T “«iaf fornula (1 re solubilized

e 00 Off M+1, 37C1)

0: Q0 h 14.00
)
t i

i ntloisk o merﬁ@msgtftlmzs(ﬁhl%mﬂl- 33510“ n of MY 507 (M+1,

q
i G
be lenpl oyed jto_i ncrease sol ubiTity npoun re
dosled intrapéﬁ@%&%¢@ﬁiﬁ%ﬂﬁﬁi@£m¥hﬁﬁ;%# GgijnL. Tai 1| 33CD); 509
p

Susipensi on Teis#l} @Throphett béi2bditr§¢I§PENSI ON (M+1, 37CI)

app tus (TSE , urg, nmany) wdh a
tai?ﬁﬁanger § i cision linear, d cel 381 (M+],

i s lused. Ong chlenipheref)é¥-crahophesyliming] s tajl 35C1y; 583
nsert ed {10,106, 3 0,5 5 Ll Rggeg janc Se%%% Wi tlhge 370,

norf-irritati guspen by
thd_tail, atgﬁﬁﬁgﬁmgME@ES(nnfrmnthetabla p for

6 mnutes. During tﬁhékaﬁ@AdJE%)¢QﬁEE?9|| records the

c nouy s nmovenents and transnmits the information to a
,jmgig Bn1 en records the rate of

| BioinE lafﬂnyty %t&rlﬁhﬁhtfbﬂ & ba%&ﬁn&@cdﬁfbﬂaﬂ%ﬁ%ﬁ @H:l r}eceﬁﬁg expressed in

Chinesg B iRty (Dl FEler @ of o Homvacel B dadaniioo). Toralassay

volumeig rﬁS&lﬂMZ‘lCmIoﬁBl vaayptAnatiytsiis sofutivapludBQE test ANPSANd SMution plus 5 uL
[3H] CP- fs%ﬁb W& Bion lialecogcllﬁtrétl IPHP@&P%??%& iﬁ %E a{ﬁ{[‘ {Bllfhgg %ug'grq:ontains
st L 1T A T SV Pk il o e i
and pro@d%@é RRIbALS (@:ﬁﬂi%x@ rﬁlo%élglg)a %Qﬁrtxa{éqgé %ﬁcﬁﬁg 1&9&91%11 @ﬁ ofljgdlohgand

tions can there

solution Paﬁﬁs‘iﬂh © Spi¥tpreds pnbaied Sy gsntle %hekmm oemshalser. fOIFlefF hours at 30°C. The

bmdmgax afminated o hasd Wﬁemm&s atf fi@ink Iﬂﬁf@u%ﬂlﬁ?}’@ &tkd ;S‘rHsJoalEed in 0.05%
f hereln abhove mm i cab

s,set
p"lye‘hxl%‘““g n@&%ﬁi‘éfﬁicfé é*‘r‘i“ﬁf“i“&‘ﬁ uipg f%‘“ﬁ%%’b%’ﬁ%‘i% eﬁ@ggent binding
afﬁmﬁf‘éffmt‘r@éowmpmwé rarwg:akculeml Eunf 650 anlpeiDeBhei et al., Trends Pharmacol Sci
10: 227,391 fg@bj ons for the conpounds of the invention
i ndi cated above. Likew se, the specific
P binding aetsy &etl CB2rreespton ssabone bigslarlp wittregcombingntdoman 6BAgeceptor

exmeﬁameQQDQQgendlng upon the particul ar active conpound
t he resen

[ mhet er r.e
SRRt R R SRS oS pReST Ricnipp bevgCs0s ofess than 1
micromf)kaf mth@CBO Binding asR¢leSedctive CB1 antagonist/inverse agonist compounds have IC50s
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adm ni stration enployed, and such expected vari ations
or differences in the results are contenplated in
accordance with the objects and practices of the
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. -152 WHAT IS CLAINED IS 1. A

ound of structural formnul : RS ZAr 1 NZ
100-fpld Bpeptepia the é bingg pespy,thamin th%CébFSém afl gonerally fayy 1CS0s of greater
thanqahan(yrbmolandthe(@z Pidihglydsay. 10 wherei n phenyl and
pyridyl are unsubstituted or substituted with one or
two Re substituents; R4 is selected from (1)
Cl- 6al kyl, straight SKILOGEIAIDEXABIPEE,2 (2)

Cann%o@ﬁ(é‘c X -} (¢ LG :%%h{a}nfﬁssabr anc Rgg g_g) (4)
csTh?éWP@al Wuvau«(nﬁ CBH eenpptor infesed (36)60hrebleam anmhn CB1 receptor
expreWB@ e HO @éliﬁ){f‘eldé’i‘ Ekﬁ b, Pma&ll kg rWai3 4%[) 948y URS el qﬁg agonist

or substituted with one to three st tuents,

activity\ of FIYSPRIACHSTATER oY tq%‘éiOéwe'éndyﬁO e o GGGl gespansim are mixed
with tast btsiipdimﬂ & Wil is@Rduér cor@inind@. ﬁ%ﬁ@h%ﬂutﬂﬁﬁﬁeﬁhylﬁ%ﬁhmc and 5.1 uM

T R A
supp Wep‘ﬁtd %th S5aeM NeClg, 1apMeghyfiming i ud tHEPES eahddrmg/mL bovine serum albumin.
The m%HB%tlé ihih d thghl %?n e%tdré fo%éb %&E d ] 4 ?Magedqa &H?Pg S%ul/well of

r oxy uor o,
0.5M gé] e’@%eéqalflpt@qﬁllulmcw Rzel\rs quRntitated usmg the New England Nuclear Flashplate

and cAMP radioimmunoassay kit.

To determine the antagonist activity of test compound, the reaction mixture also contains 0.5 sM
of the agonist CP55940, and the reversal of the CP55940 effect is gquantitated. Alternatively, a series of
dose response curves for CP55940 is performed with increasing concentration of the test compound in
each of the dose response curves.

The functional assay for the CB2 receptor is done similarly with recombinant human CB2
receptor expressed in CHO cells,

CB1 antagonist/inverse agonist compounds of the present invention generally have EC50s of less

than 1 micromolar in the CB1 functional assay and selective CB1 antagonist/inverse agonists have
generally have EC50s of greater than 1 micromolar in the CB2 functional assay.

BIOLOGICAL EXAMPLE 3

Acute food intake studies in rats or mice: General Procedure

‘Adult rats or mice are used in these studies. After at least 2 days of acclimation to the vivarium

conditions (controlled humidity and temperature, lights on for 12 hours out of 24 hours) food is removed
from rodent cages. Experimental compounds or their vehicles are administered orally, intraperitoneally,
subcutaneously or intravenously before the return of a known amount of food to cage. The optimal
interval between dosing and food presentation is based on the half-life of the compound based on when
brain concentrations of the compound is the highest. Food remaining is measured at several intervals.
Food intake is calculated as grams of food eaten per gram of body weight within each time interval and
the appetite-suppressant effect of the coinpounds are compared to the effect of vehicle. In these '

experiments many strains of mouse or rat, and several standard rodent chows can be used.
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C=N X and , or 25 Z and ZI together form -153 Rl R3
R RZrCN X ,or X and X are independently sel ected
from (1) hydroxy, (2) C 1-6al kyl, straight chain or
branched, unsubstituted or substituted with one to two
Ro 5 substituents, (3) perfluoro C1 _6alkyl, (4)

C2- 6al kenyl, straight chain or branched, unsubstituted
or substituted with one to two Rb substituents, (5)
C2- 6al kynyl, straight chain or_branched, unsubstituted

or substituted with &R@L@QIQ%E&BM% 4Substituents,
Chrodi6 eigitaaduction stidiesGh rRir@iice: (Genera B RdRE0, (9)

Adult ’%&3&“&5 lﬂlf)dl(se%l (%1'5:)56 gﬁ %Q%Rg Sggf%ﬂg&ﬁ %% (rpéfgyr’e made obese

due tq @@)usw@@(@):ssm@l,ets 20nt4idiny fat @K1 ﬁproéél.ﬁ)mgh&‘}é@dﬁl&s tl@fan the control diet.
The rﬁtl:‘?r)nns S ofoN y( Red i n%ﬁ(ig&lg)s raguYe lbawleyebrg& {h? ugfl R es ﬁh\)er Laboratories.

hydr ogen,
Although several mouse strams may be used, cS7Bl/6 mice are more prone to obesity and

hyperinsulinemia than other strains. Common diets used to induce obesity include: Research Diets
D12266B (32% fat) or D12451 (45% fat) and BioServ $3282 (60% fat). The rodents ingest chow until
they are significantly heavier and have a higher proportion of body fat than control diet rats, often 9
weeks. The rodents receive injections (1 to 4 per day) or continuous infusions of experimental
compounds or their vehicles either orally, intraperitoneally, subcutaneously or intravenously. Food
intake and body weights are measured daily or more frequently. Food intake is calculated as grams of
food eaten per gram of body weight within each time interval and the appetite-suppressant and weight

loss effects of the compounds are compared to the effects of vehicle.

BIOLOGICAL EXAMPLE 5

Tail suspension test

The tail suspension test has been widely used for screening antidepressant-like effects of compounds in
mice (Steru et al., 1987), rats (Izumi et al, 1997) and gerbils (Varty et al., 2003). It is based on the
principle that helplessness takes place when the animal is exposed to a sustained aversive situation.
Briefly, when the animal is suspended by its tail it exhibits several escape-oriented behaviors intercalated
with bouts of immobility that evolve with time into complete immobility. Pretreatment with a wide range
of antidepressants, such as tricyclic compounds, monoamine uptake blockers, or serotonin reuptake
inhibitors (SSRIs), significantly decrease duration of immobility throughout the test, while anxiolytics or
antipsychotics do not (Wong et al., 2000; Oxenkrug 1999).

Subjects

Male mice are housed in a colony room maintained at constant temperature (22° C) and humidity (30-
70%), with food (Harlan Teklad Diet #7012, 5% fat; 3.75 kcal/gm) and water available ad libitum. For ‘
the behavioral experiments, mice are group housed (10/cage) under a reversed light/dark cycle (lights on
at 21:00 h, off at 09:00 h) and tests occurred between 10:00 h and 14:00 h.

Drugs

The compounds of formula (I) are solubilized into 1%Tween80-saline solution, addition of DMSO may
be employed to increase solubility. Compounds are dosed intraperitonieally in a volume of 0.1 mL.,

Tail Suspension Test

An automated tail-suspension apparatus (TSE Systems, Bad Homburg, Germany) with a tail hanger

connected to a precision linear load cell is used. One centimeter of the mouse’s tail is inserted into the

-151 -



10

15

(3) -3 alkyloxy, (4) fluoro, (5) Ci1-3 alkyl, (6)
trifluoronethyl, and 30 (7) -N(RI1)(R12); R is
selected from (1) aryl, (2) heteroaryl, -154 (3)
C3.7 cycloal kyl, and (4) cycl oheteroal kyl, wherein
aryl, heteroaryl, cycloal kyl and cycl oheteroal kyl are
unsubstituted or substituted with one to three RC
substituents; R2 is selected from (1) hydrogen, (2)
d _6al kyl, straight chain or branched, unsubstituted

tail hapeeEandsequradteith nontmitasing adhsive wpe. Rifics latesstxs;tmdbg the(t8), at a height of
35 cf frbh@ 3 tablétﬂﬁ I HiRNEs:. d@%ﬁﬁ{ tﬁrhé’fﬂ%g)aﬁ:lzelpr%cbég the m uss r% movements

d ﬁh hai n or branche I's selected
an tl(i_nlsjmlﬁs BEn at:ocnéy a @ntrgleﬂog)ypter g‘thiﬁ‘éﬁ]gfﬁtrqu)ﬁb ithe rafe of 1mmobzl1ty within the
coursb pfthe bessipn, wAS tdGildtdsysigidivahion UPsdnhdbiiited W t h on e Or

t . ubs uent or o, hydr oxy
Toral W0 o BHRRbI B U 2ol il o ARG Veriane
(ANG¥A)omdreRByent. oget her with the carbon atom to which they

are attached, forma carbonyl group or a 3 to 7

nmenber ed carbocycllc ring; provided that when X 1is

hy¥bidsdpe invrpoohe) Ren desRSdao) DRYEtedNGR reft)enBl@ cersin particular
embo&ﬂﬁkﬁ)ts tHehs%ﬂ titke SRGLIRS 1R LA Vﬂﬁ’tdp rg(ﬂte 919”5 Qﬁ/sdcﬁgr% gqoﬁﬂ{catlons and

b &W arbonyl, group t her Wi th the
substi Pl&sl,]ca{l ﬁlgilnag tgergltntv&g]ﬁgtdlepartmg from the spirit and scope of the invention. For

example, effective dosages other than the particular dosages as set forth herein above may be applicable
as a consequence of variations in the responsiveness of the mammal being treated for any of the
indications for the compounds of the invention indicated above. Likewise, the specific pharmacological
responses observed may vary according to and depending upon the particular active compound selected
or whether there are present pharmaceutical carriers, as well as the type of formulation and mode of
administration employed, and such expected variations or differences in the results are contemplated in

accordance with the objects and practices of the present invention. It is intended, therefore, that the

.invention be defined by the scope of the claims which follow and that such claims be interpreted as

broadly as is reasonable.
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RO is selected from hydrogen, Cl_6al kyl, and

C2_6al kenyl, straight chain or branched,

unsubstituted or substituted with one to three hal ogen

atons; R10 is selected from (1) d _4al kyl, straight

chain or branched, unsubstituted or substituted with

one to three Ra substituents, (2) aryl, unsubstituted

or substituted with one to three Ra substituents, (3)

HA%rél Gl -4al kyl, wherein alkyl is straight or branched

WHAIHS CRAIMERBst i t uted or substituted on one, two or

t hree carbon atonB with one to three Ra substituents,

and (4). -CF3; Rl g 2 are each independently

sel ect dd fro“n‘fomF(Ofs' PR?*EPH@’@HO“!!B‘SI(Z) a8 alkyl,

strai ght chain or branched, uns%bstltuted or

substituted with one to thr e RSubstituents selected

fromRa, (3) C2_8 alkenyl, RS i gt chain or branched,
(4) perfluoro Cl_6 al kyhg. strai hai n or branched,
5 (5) C3_7cycloal kyl, unsubs or substituted

with one to three substitu ﬂtﬁﬂﬁdk%cted from Ra, (6)
cycloal kyl -C 1 _6al kyl, wherei'n al kyl is straight
“chain or branched, (7) cycloheteroal kyl, (8) aryl,
5 unsubstituted or substituted(® th one to three
wheregibstituents selected fromRa, 10 (9) heteroaryl,
. unsubstituted or substituted on a carbon or nitrogen
Aris sgleepd fh one to three substituents sel ected from Ra,
(@Q) aphdnyiChnd_6al kyl , wherein al kyl is straight chain
brancheF (11) heteroaryl C 1 _6al kyl, wherein
le P4 ai ght chain or branched, or R 1 and R12

10 gdgmiﬂ*;ﬂkn}twahdmﬁhﬁl ] &t ‘iﬂi@(us§t1tlltc1t6cl1r Mﬂt‘Hule;ltII{éS}ﬁ%tlﬁn%& AtV ARO8Bstituents;
R4 | eterocyclic ring o 0 menbers
53 %ﬁggﬁﬁpn 0-2 additional heteroatoms independently
S

Pect@&@%%ﬁ%@t%éﬁamgwrﬁmﬂheﬁnd N-R9; each Ra is
i (Wlepegsgalk lssﬁja%ﬁi&ﬁmfd%gfﬁhcheﬁl) hal ogen, (2)

'\{(35{‘9) (8£ ﬁaikyny? {ranht c%]am or%ranched
is (4) C3-7cycloalkyl,
(5 phenyl, and
(6) heteroaryl;
wherein alkyl, alkenyl, and alkynyl are unsubstituted or substituted with one to three Rb

substituents, and cycloalkyl, phenyl and heteroaryl are unsubstituted or substituted with one or
20 two RC subétituents;
“R3, R, R7, and R8 are each independently selected from: hydrogen, C 1.6 alkyl, unsubstituted or
substituted with Rb, and Co.g alkenyl, unsubstituted or substituted with Rb;

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

R'R? 1
Y 2 Y- R
R o
X and , OT

25 Z and Z1 together form:
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(4) Cl_4alkyl, (5) d _4alkoxy, (6) aryl, (7) aryl

d _4al kyl , 25 (8) hydroxy, (9) CF3, (10)

- OC( O C1_4al kyl, and (11) aryloxy, wherein alkyl is
strai ght chain or branched; 30 each Rb is

i ndependently selected from (1) halogen, (2) -OR10,
(3) -CF3, (4) aryl, 35 (5) heteroaryl, -156 (6)
cyano, (7) -C(OR10, (8) -C(OOR10, (9
-C(ONRe)(Rf), 5 (10% N(R9) S(O nR10, (11)

-NROC(O) R10, (12) C(RFORI O (13) -N(Re) (Rf),
(14) -S(OnR10, 10 g) 20R1 (16) -OC(O R10, n
(17) OC(O)N(Re)(Rf) y GaN) c3_7

cycl oal kyl, and 15 (20) ycl,mhe eroal kyl ; wherein
cycl oal kyl, cycl oheteroal kyl, heteroaryl and aryl are

X andOptaremad eydeﬁgpg;g;écgédt@% wth one to four substituents

s?l)ect % rom a group i1 ndependently selected from Rd;

2) C _6alky1, straight chain or branched, unsubstituted or substituted with one to two Rb
substituents,

3) perfluoro Cj.galkyl,

(4) = C2-galkenyl, straight chain or branched, unsubstituted or substituted with one to two Rb
substituents,

{3) C2-6alkynyl, straight chain or branched, unsubstituted or substitoted with one to two Rb
substituents,

(6) cyano,

(1)  -C(O)R10,

(8)  -C(O)ORIO,

(9  -CONRIL)RIZ),

(10)  -NR)S(O)nR10,

(11) -NRIC(O)RIO,

(12) -NRIC(O)ORIO,

13)  NRIRI2),

(14)  -S(O)pR10,

(15) -ORI10,

(16) -OC(O)R10, and

(17)  -OC(ONRIT)R12),

Y is selected from:

1) hydrogen,

{2) hydroxy,

(3)  C1-3 alkyloxy,

G fluoro,

(3  C1-3 alkyl,

(6) trifluoromethyl, and
(0 NERIYRIZ);

R1 is selected from:

(1)  aryl,
(2) heteroaryl,
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each Re is independently selected from (1) hal ogen,
20 (2) -OR10, (3) -CF3, (4) aryl, (5) heteroaryl,
(6) cyano, 25 (7) -C(OR10, (8) -C(OORLO, (9)
C( O R Cp{Rdy2lpalkyl(did) - N(R9) S(O) nR10, (11)
&‘i(O)Rlo 30 g 21'5 NROC(OORIO, (13) -N(R1)(R12),
(14) D s( op¥FRRpgtero @21 ) S(O) 20R10, (16) -0OC(O) R10, 35
(17) wh%@@))yN(hHefo)afyR]:?a)loalk)(l 389 cycNBRteronlkire unsdiRitufed of

Ikyl; (21) Cl-6 alkyl,
cyCI tlﬁ%tjedrvktﬁg%)toﬁége %ﬁo%‘ a%/kynyl( Zaln_d (22) ’

%ﬁlel‘?@idﬁolal kyI V\herel n al kyl , al kenyl, alkynyl are
strajght ,0r branched; al kyI al kenyl al kynyl

cycl pal k cl aohet er,oal k aryl are optionall
Subs tu%/élfﬁﬂ%wh et H T o freme il bk baed o B Bpeg ot one
froma gréeupoRbdepandant |y sel ected fromRd; 10 each

Rd | ndﬁ endently selected from (1) hal ogen, (2)
-NR' ‘?"é‘j’ Cl_4al kyl ,
(4) hydroxy,

5) perfluoro C1-galkyl, straight chain or branched; and
R3 is selected from:

(1) hydrogen,

) C1-6alkyl, straight chain or branched, unsubstituted or substitated with one
or two Rb substituents,

(3) fluoro,

4 hydroxy,

5) perfluoro C1-galkyl, straight chain or branched;

or R2 and R3, together with the carbon atom to which they are attached, form a

carbonyl group or a 3 to 7 membered carbocyclic ring;

provided that when X” is hydroxy, -NRIC(O)R10, -NRIC(O)OR10, -NR11)R12), or

OR10, then R2 and R3 are not:

(1) | both hydrogen, nor

2) form a carbonyl group together with the carbon to which they are attached;

RY is selected from: hydrogen, C1-6alkyl, and C_galkenyl, straight chain or  branched,
unsubstituted or substituted with one to three halogen atoms;
R10 is selected from:

€3] C1-4alkyl, straight chain or branched, unsubstituted or substituted with one
to three Ra substituents,

2) aryl, unsubstituted or substituted with one to three Ra substituents,

3 aryl C]-4alkyl, wherein alkyl is straight or branched chain, unsubstituted or
substituted on one, two or three carbon atoms with one to three R2
substituents, and

4  -CF3;

RI11 and R12 are each independently selected from:
€); hydrogen,
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(4) Cl_4al koxy, 15 (5) aryl, (6) aryl Ci-4alkyl, (7)
hydroxy, (8) CF3, (9) -OCF3, 20 (10) -C(OR10 (11)
-CO2R10 (12) -C(O NR11R12 (13) -OC(OC 1 _4al kyl,
(14) -NROC(O R10 25 (15) -OC(ONR IR12 (16)

-NROC(O) OR10, (17) -NROC(O NR11R12 (18)

-OC(O NR11R12 and (19) aryloxy, 30 wherein alkyl is
straight chain or branched; Re and Rf are each

ngependent |y sel ect ed from 1) hydrogen (2) O -8
i -8 aikghptraist chrippr byangh @@Fub%lﬁg tshestifusedl ith one to three

fSlerSt i téﬁbﬁ%eﬂstséle&&?fr&ﬁf{tahr ee Sgglst&lt g)e(;t S 22' (eg; ed
Q@g] laégg F‘e %1 Srg gé%‘ihh’&%g?i‘“ﬂ?d’br anched, -158 (4)
pei | ucnedh@ro CB6ally) lstraiglitichaig bt bradvhéd) or br anched (5)
C](553 al -0 eg)Q%PIY lé%%lg%?ﬁt%{ cg‘ghbsg;pu%ed Wlﬂlr rtoa P cC S%Stl%lﬁnts selected from

unsubst | carBen’ 4
one to Rfyiree substituents sel ected from hal ogen,

hydy 0X Ydyclo@RH-(4l. sa1OAl e @ Yikyl 1§ @mg@l chg& or bﬁanahed,

al kyl car bonyl oxy-, “strai ght chal n "or branche
ur(g bstavelgkesdoadkyl, substituted on a car bon atom with

to ahh rlﬁ@l@%&ﬁ 'o} Hﬁ)@ﬁtﬁteﬁ G\Jl[?%%l@%%ﬁl’%g Most %r&%%ﬂa‘ct(eg )from Ra,

hy rowa cyc
S‘r’roa@'l PHGE’FWICd ORRIBRIRIAA B K gAPOIRT SHtragFMPMON i ane o three
7 or br anattithents féldctddEdnoRet er oal kyl

(10)  aryl C1-galkyl, wherein alkyl is straight chain or branched,
(11)  heteroaryl C|-galkyl, wherein alkyl is straight chain or branched, or
11 apg 12 together with the atom(s) to which they are attached form a heterocyclic ring of 4 to 7

members containing 0-2 additional heteroatoms independently selected from oxygen, sulfur and

N-RSY;
cach R2 is independently selected from:
(1) halogen,
(2)  NEReyRrY,
{3) carboxy,
4)  Cl-4alkyl,
(5) C1-4alkoxy,
(6)  aryl,
(M) aryl Cp-4alkyl,
8) hydroxy,
®  Cr3,
(10)  -0OC(0)Cj1-4alkyl, and
(11)  aryloxy,
wherein atkyl is straight chain or branched;
each Rb is independently selected from:
(1) halogen,

(2) -ORlQ,
(3) —CF3,
4  aryl,

(5) heteroaryl,
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(10) aryl, unsubstituted or substituted with one to
three substituents selected from hal ogen, am no,
carboxy, nmethyl, methoxy, hydroxy, trifluoromethyl,
and et hyl carbonyl oxy, (11) aryl carbonyl -,
unsubstituted or substituted on a carbon atomw th one
to three substituents selected from hal ogen, am no
carboxy, nethyl, methoxy, hydroxy, trifluoronethyl,
and net hyl car bonyl oxy, (12) aryl carbonyl oxy-,
un@Ubst#ed or substituted on a carbon atomwi th one
tq7)thrggo§ub§}ituenhs seleﬁtgd fron1haLFgen, anLnF,

c oXxy , et hoxy, ydroxy, trifluoronethyl,
aﬁanetﬁ¥$§ggéonyloxy, (13) heteroaryl, unsubstituted
or(9s ubsCXOMN@E)(®RNH, a carbon or nitrogen atomw th one
tcngﬁregw§ggﬁhikuﬁnts sel ected from hal ogen, am no

car boxy, net yP, ‘met hoxy, hydroxy, trifluoronethyl,
ardDnet-NRIEAOWNY | oxy,, (14) aryl Cl_6al kyl, wherein
aldeyy) iyl chain or branched, and (15)

héf?roar I é%%GaIRyI, wherein al kyl is straight chain
oﬂlﬁraHE%%a@{ r Re and Rf together with the aton(s) to
wii®h t-BE)pRIE attached forma heterocyclic ring of 4
L neggﬁ??Rg@ntaining 0-2 additional heteroatons

i ndepend y selected from oxygen, sulfur and N R9;
n(i® sebDe@@®d0frnom 0, 1, and 2; cycloalkyl is a nobno-
orRi cyghi i dged saturated carbocyclic ring
s#éﬁgtu@gbigggﬂﬁﬁkpﬂg having from 3 to 10 carbon

af ;45994 is a nono- or bicyclic aromatic ring
corhai wi0gc@akygandon atons; heteroaryl is a nono-
or_bicyclic aromatic ring containing at.|least one
héRr osydohetseallodt ed fromN, 0 and S, with each ring

odivieh ORIk, teiclbheth AN, he¥GhINSIdOE-ABOPkiohatly Qu¥RARA with one to

bicyclic aor bridged saturated ring structyre
3%%‘? ‘.g%li?‘}?afs S%F‘*?CL% 2 ghoup H@F@P %%Iasﬁ?lgfé?defé%agsr romN, S

each R&riglinGgpeadeatly eflecsdl febnf:i Ngs having from 3 to 10 atons

mhiﬁgogge poi nt of attachnment may be carbon or
ni'trogen;-o0f a pharmaceutically acceptable salt
t f8r eofOREY 2. The conpound according to Claimi1,
wmr ei ncegne of R5, R6, R7, and R8 is nethyl and the
ot her three are each hydrogen, or R5, R6, R7, and RS
at% eat®lhydrogen, and pharmaceutical |y acceptabl e
sehts hh@oba9f,. 3. The compound according to Caim 2,
mﬂsreq&;ﬁ I's selected from

(7)  -C(O)RIO,

8)  -C(O)ORIO,

®  -COONRIDHRIZ),
(10)  -NERHS(O)nRI1O,
(11)  -NRIC(O)R10,
(12) -NROC(O)OR10,
(13)  NRIDHRI1Z),

(14)  -S(O)nR10,

(15)  -S(O)20R10,

(16) -OC(O)RI10,

(17)  -OC(O)N(RI11)R12),
(18) -NO,
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(1) phenyl, 159a (2) 3-cyanophenyl, (3)
4-trifluoronethyl phenyl, (4) 4-chloro-3-iodophenyl,
(5) 4-bronophenyl, 5 (6) 3-nethylsulfonyl phenyl, (7)
4-chl orophenyl, (8) 4-fluorophenyl; and (9)
4- et hyl phenyl , and pharmaceutically acceptable salts
thereof. 10 4. The conpound according to O aim 3,
wherein Ar is 4-chlorophenyl. 5. The conpound
a rd| to aim 3, wherein R4 is selected from
iﬁs IOCI"@’kraight chain or branched, 15 (2)
szﬁalkgayhﬁmﬁﬂ%mlght chain or branched, (3) phenyl,
{% thkﬁn (5) pyridyl; wherein al kyl, and
gn hsubstltuted or substituted with one to
tﬁg@e Hﬁlﬁg%ﬁwtubstltuents and 20 phenyl and pyri dyl
arg”unqu biii edgor substituted with one or two
gﬁtltuents |ndependently selected from hal ogen,
3 #iad; - NHSORCHB, trifl uoronethyl, and

medyhdtbin o aﬂlﬁlg)i %ﬁﬂ%?ﬁ@aigﬁ &%%%HL}\%HS Qlll(%rlsalgéﬁ@f gﬁgmyl

nmpou accord a| m

e
se?‘YéElaléféi L pylpeteros | apyl apd proyaptionally syhstiyteg With opgto four substituents
3 Mﬂc&ﬂ)ﬁloma #réyp iplpBdtently {edctcd fil 1ot ophenyl, 30 (6)

eachR( éi mﬁg;{cg&)eﬁuflﬁ%?l%cﬁ%fﬁgﬂ Shgﬁslnophenyl (8) 3- br onophenyl

4] halogen,

2) NRr11gi2

(3)  C1-galkyl,

{4) C1-4alkoxy,

(5)  anyl,

(6)  aryl C]-galkyl,

) hydroxy,

(8) CF3,

(9)  -OCF3,

(10) -C(O)R1O

(1) -COyRIO,

(12) -C(O)NRIIRIZ

(13)  -OC(0O)Ci-4alkyl,
(14) —NRIC(O)RI10,

(15) -OC(O)NRIIR!Z
(16) -NRPC(O)OR10,

(17)  -NRIC(O)NR!IR!2
(18) -OC(O)NRIIRIZ2 and
(19)  aryloxy,

wherein alkyl is straight chain or branched;

Re€ and Rf are each independently selected from:

() hydrogen
{2) C1-8 alkyl, straight chain or branched, unsubstituted or substituted with one to three
substituents selected from halogen, hydroxyl, and C1.-galkyloxy-,

3) C2-g alkenyl, straight chain or branched,
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(10) 4-nethyl sul fonyl phenyl, 35 (11) thienyl, (12)
4- brono-2-thienyl, -160 (13) 4-cyano-2-thienyl, (14)
pyridyl, (15) 2-chloro-5-pyridyl. (16) _
2-ch|oro-4-pyridy| and 5 (17) 3-chloro-6-pyridyl;

and ar {éﬂgqgﬁgrg%tacggig rlaltlc e& hereof. 7. The

conpound cordl erein"Rl is selected

fronf® (1?1.@@@?}9@ onyj- (sgglghtn:hqj@gxﬂrgdched ngybatﬁntmlspbsntuted

(4) pyri d¥+ %mlgoﬂato%mﬁr P B eot8¥}ﬁée ﬁ&fys%)me%té £5J° e?qlrc}/m halogen
ﬁgsggltF?&@g&ybﬁm%Gbéﬁm¥ﬂfﬁd with one o? t wo

subst6)t ued| . dlyttapengdent-| syrasr Bk %ﬁbraﬁdh@dﬂlﬁﬁ'bgﬁﬁed or
met hyl , cyano, SO2CH3, SCH3, SCH2CHB, SCH(CH3)2, NH2,

and ‘tri f | tHoFEHEd PRA carbonatoun Eitharcdo thresabsjitugats specits fgom
salts t hehadagen, IR@ro8yl, k& jceuiipdaryd according to C ai m

rei fluoro-5- (nethylsul fonyl)phenyl,
V\g’gro g ?hﬁl %§4 triazol - 1-yl) phenyl,

| &r o- @ﬂkoalﬂwlic palkyly Whereih alkyl iy stiaggveehain or branched,

f

fl

5- fI and 3-cyan-5-fl uorophenyl; and
ar@ ce3§{ca??§ %%ceptable salts thereof. 25 9. The

conpdBhd adcwsdistigitader Sibgiitmed withioay eithredRbstitgenRcketed from
each | ndeReREeakinb, ca?ﬁdx?,%&gyl f B (HhhirdRy %ﬁgﬁﬁmfthgrlz dnd

nmet hyl , (3 hydr oxyl, and r omet
R2 and R3uet ﬂ@’é@%@xwm t he carbon atomto whi ch t hey

are (at acﬂﬂﬁéhrb(fr@I- NnsuteaiukRa Byéublﬁt[tﬁ’cw%n a @eﬁ’l?m atom with one to three
phar maceyt f::s%%]ent\é sgec%edpé-o bLzsog%g atmsmot cz?rggx%, methyl, methoxy,

hydroxy, trifluoromethyl, and methylcarbonyloxy,

3
3-
3,
ph

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

(13} heteroaryl, unsubstituted or substituted on a carbon or nitrogen atom with one
to three substituents selected from halogen, amino, carboxy, methyl,
methoxy, hydroxy, trifluoromethyl, and methylcarbonyloxy,,

(14)  aryl Cj-galkyl, wherein alky! is straight chain or branched, and

(15)  heteroaryl Cj_galkyl, wherein alkyl is straight chain or branched, or

R€ and Rf together with the atom(s) to which they are attached form a heterocyelic ring of 4

to 7 members containing 0-2 additional heteroatoms independently selected from

oxygen, sulfur and N-R9Y;

n is selected from 0, 1, and 2;

cycloalkyl is a mono- or bicyclic or bridged saturated carbocyclic ring structure, each
ring having from 3 to 10 carbon atoms;
aryl is a mono- or bicyclic aromatic ring containing only carbon atoms;

heteroaryl is a mono- or bicyclic aromatic ring containing at least one heteroatom

selected from N, O and S, with each ring containing 5 to 6 atoms;

cycloheteroalkyl is a mono- or bicyclic or bridged saturated ring structure containing

- at least one heteroatom selected from N, S and O, each of said rings having from 3 to 10

atoms in which the point of attachment may be carbon or nitrogen;

or a pharmaceutically acceptable salt thereof.
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10. The conpound according to Caim9, wherein Zis
sel ected from hydrogen, 35 hydroxy, fluoro, nethyl,
and -NH2, and ZI is selected from -161 RI R3i 7 R2
Y\ C=N X2. and Thaernieardarceading taClim hodepimbl e sal ts
oh&1srrED RS, A1, e'mmé@ ' ' 5. R6, R7
ein fgngglécte ?Qﬂﬁ?ﬁ%ﬁ?@éﬂ%f%&%ﬁh@%?%égﬁiéﬁdJR,
r R cstyEesey acceptabl e salts thereof. 12. The
agigpipeianehtiafBakeipt@letsaltsGhaédn 11, wherein Z is hydrogen,
and ZI is: F F C=N and pharnmaceutically acceptable
salts thereof. 10 13. The conpound according to O aim
10, whereBn Y The saippaiddcdrdiogto Clain) 2, wharehg®nis sdléd)ed from:
hydrﬁzy, &%% fluoro, and 15 (4) nethyl; and
phar maceuti c %Iy acceptable salts thereof. 14. The
conpound according to Claim1l1l, wherein Y is hydrogen;
and pharmaceutically acceptable salts thereof. 20 15.
The conpound according to Caim13, wherein X is
selected from (1) hydroxy, (2) C 1 _4alkyl, straight
chain or branched, unsubstituted or substituted wth a
substituent selected from hal ogen, hydroxy, and
met hoxy, 25 (3) trifluoronethyl, (4) C2_4alkenyl,
strai ght chain or branched, (5) cyano, -162
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(6) -(OCH3, (7) -C(OOCH (8) -C(OOCCH3, (9)
(O N(R 1) (R12) 5 (10) -NHS(O) 2R10 (11) -NHC(OR 0

(12) -NHC(OORIO (13) -N(RI1)(R12) (14) -S(O 2R O 10

(15) -OR10 (16) -OC(O RO and (17)
-OC(ON(RI1)(R 2); and pharnmaceutically acceptabl e

salts thereof. 15 16. The conpound according to Caim
9, wherein: Z and ZlI together form RL R3 14 /| Rz |/

X nd pharnmaceutically acceptable salts thereof. 20
17(.2)31ThejQc 8ﬂ€°§ﬁ‘?¥3 according to Claim16, wherein X is

sdBect edtriflugmmethfipheniglydr oxy, (2) get hyl , ) §3|) et h37/I ,
B y PR p BBl oyl Y (9) mbthoxys 30 (10)
t P¥ | udtommerhenyl, (11) allyl, (12) cyano, -163

(6) 3-methylsulfonylphenyl,

(7) 4-chlorophenyl,

(8) 4-fluorophenyl; and

(9 4-methylphenyl,

and pharmaceutically acceptable salts thereof.

4. The compound according to Claim 3, wherein Ar is 4-chiorophenyl.

5. The compound according to Claim 3, wherein R4 is selected from:

1) - C1-6alkyl, straight chain or branched,
2) C2-6alkenyl, straight chain or branched,

()  phenyl,
4) thienyl, and
(5)  pyridyl;

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

phenyl and pyridyl are unsubstituted or substituted with one or two substituents independently selected
from: halogen, cyano, -S(0)2CH3, -NHSO,CH3, trifluoromethyl, and methyl;

“and pharmaceutically acceptable salts thereof.

6. The compound according to Claim 5, wherein R4 is sclected from:
(1) methyl,
) n-butyl,
3) 3-butenyl,
(4)  phenyl,

(5) 4-chlorophenyl,

{6) 4-fluorophenyl,

(7)  3-cyanophenyl,

& 3-bromophenyl

) 4-trifluoromethylphenyl,
(10)  4-methylsulfonylphenyl,
(11)  thienyl,

(12)  4-bromo-2-thienyl,
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(*13) -QCH3, (14) -(OOH (15 -(OCQCH3, (16)
-C(ONCH3)2, (17) -C(ONHCH(CH3)2, (18)

-NHS(O 2C(CH3) 3, (19) NH2 (20) -N(CH3)2, (21)
-NH-CH(CH3)2 (22) -OC(OCH3, (23) -OC(O N(CH3)2, and
- (24) -OC(O NH CH(CH3)2; and pharmaceutically
acceptable salts thereof. 18. A conpound according to
clain11 selected from (1)

b|s4ch r.ophenyl ) net hyl ] azetidi n-3-yl}-1-(3,5-di
h%r op %%I"%TBE 2-ol; (2)
1 {4- [mysayd, chl or ophenyl) met hyl ] azeti din-3-yl}-1-(3, 5-

d t 3
|(§§?uor20 igxﬁ}%r opggﬁyl ) fna% hyl ] azeti di n-3-yl}-1-(3, 5-

dl(iﬁ)uoﬂd‘fb ipyridyl, awdt hyl pr opan-2-ol ; (4)

1-({%- [Quﬁ&ﬁﬁggﬁg&ﬂﬁhenyl)nethyl]azetidin-3-y|}-1-(3-f|
uor op - 2- " met hyl propan-2-ol; (5)
aﬂdp}fﬂzﬁce‘f‘twﬁwceﬁwwﬂ}ﬁ&ﬁw ‘et hyl]azetl di n-3-yl}-1-(3-ch
| or ophenyl ) -2- net hyl propan- 2- oI (6)
1-{1-[bis(4-¢chloro nmet ]azetldln y 2- et hy
11 Ciret PSRRI FERIAY LB At bergi ] i ccied Hom
1{Dl [ pheng}- chIorophenyl)nethyl]azetldln 3-yl}-2-nethy
py - yl propan-2-ol; (8)
;g gﬁg%%l hIorophenyl)nethyl]azet|d|n 3-ylidene}-1I-
5- dﬂﬁ@wbrophenyl) 2- met hyl propan-2-ol; (9)
§{1 [ pirglyft- chl or ophenyl ) net hyl J azeti di n- 3- ylidene}-1 -

fl uor hen [)-2- methyl propan-2-ol; (10)
1 [E)Ygip W¥nl or ophenyl ) net hyl ] azet i d| n- 3-ylidene}- 1-

( &)chl eycpaany knd 2-
) cyclohexyl,
wherein the R1 moiety is unsubstituted or substituted with one or two substituents independently selected

from halogen, methyl, cyano, SO2CH3, SCH3, SCH2CH3, SCH(CH3)?2, NH2, and trifluoromethyl;

and pharmaceutically acceptable salts thereof,

8. The compound according to Claim 7, wherein R1 is 3-fluoro-5-
(methylsuifonyl)phenyl, 3-fluoro-5( 1H-1,2,4-triazol-1-yl)phenyl, 3-fluoro-5-(4H-1,2,4-triazol-4-
yl)phenyl, 3,5-diflucrophenyl, and 3-cyano-5-fluorophenyl; and pharmaceutically acceptable salts
thereof.

9. The compound according to Claim 7, wherein R2 and R3 are each independently
selected from:

(1) hydrogen,
)} methyl,
3) hydroxyl, and
@ trifluoromethyl, or
R2 and R3, together with the carbon atom to which they are attached, form a carbonyl group;

and pharmaceutically acceptable salts thereof.

10. The compound according to Claim 9, wherein Z is selected from hydrogen,
hydroxy, fluoro, methyl, and -INH?, and Z! is selected from:
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net
1-{
(4-
1-(
net
{

{

{

1
met
1-
met
1-
met

y
y

yl propan-2-ol; (11)

bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl i dene}- 1-
orophenyl)-2- net hyl propan-2-ol; (12)
bi s(4-chl or ophenyl ) nmet hyl ] azeti di n- 3-yl i dene} - 2-

bi s(4-chl orophenyl ) net hyl ] azeti di n- 3-yl i dene} - 2-

yl -1 -thien-3-yl propan- 2-ol; 164 (14)

bi s(4- chIorophenyl)nethyl]azetidin-3-y|idene}-2-
-1 -thien-2-yl roRérR32 ol ;

bIS(4 chlorop thl] |d|n 3-ylidene}- 2-
-1 -(1-nethyl - zoI GrFpan-2-ol ; (16)

h
1-1
flu
1-[
hyl -1 - pyridi n-3- yl propan-2-ol; (13)
1-
h
I-
h
1-
h

1 [ bi s(4- chIorophenyl)nethyl]azetldln 3-ylidene}-2-net

I th 1) ph I 2-ol; (17
ond o cep et o bR SRRy ) bt hyl ] azet i di n- 3-y1 | dene)
- 2- hydr oxy-2- met hyl propyl ) benzonitrile; (18)
5-(1-{ I bi I q
(1-{Ip[ bi th‘!’: Sgh%ggp&p%i&%gpél N I]Oa &(ﬁérlsallnleznis iedé/c g:s%meﬁydrogen

-2-h
hydrogy, an

d

i cotl nohi

dr oxy- propy

P%W@?@m@PHY@%ﬁ@N@PyﬁﬁﬂWVPTazet|d|n 3- ylldene} 3-(

3, 5-di fl uorophenyl)-2,2- dinethyl propanenitrile; (20)

3-{1-

[bIS(4 hl or o henyl)nethyl]azetldln 3-ylidene}- 3-

(3, 5- di'Pt uor GistsempeuRd acesrding te:Caim 1y whariadi it hydregen,(apd 1 is:

3-{1-[bi s(4-chl orophenyl)p

et hyl ] azeti di n-3-yl i dene) - 3-

(3, 5-difluorophenyl)-2- 15 nethyl propanenitrile; (22)

1-{1-[1- (4-chl orophenyl ) et
, 5-di fl uorophenyl)-2- net h{
-{1-[1- (4-chl orophenyl ) penty
-di fl uor ophenyl ) - 2- mef;

1
3
1-
e) -
1-

5
{
{

1-
1-
1-

azefi di n-3-ylidene}-1-(3
pan-2-ol; (23)
azetidin-3-ylidene}-I-(
ropan-2-ol; 20 (24)

[ (4- chlorophenyl)(phgé rethyl ] azeti di n-3-yliden
(3,5-difluorophenyl) nmet hyl propan- 2-ol ; (25)

[ 1- (4- cbl orophenyl ) pentyl]azetidin-3-yl}-1-(3,5-d

I

and pﬂaﬁhéb@ﬁtﬂﬁhﬁﬁﬁéleﬁta@e Rt el opan-2- ol ;. (26) :
1-{1-[1-(4- chIorophenyl)pentyl]azetldln 3-ylidene}-1-(

3, 5-di fl uorophenyl)-2- 25 net hyl propan-2-ol;

0y
(2)
(3)
“)

13. The compound according to Claim 10, whercin Y is selected from:
hydrogen,

hydroxy,

fluoro, and

methyl;

and pharmaceutically acceptable salts thereof.

14. The compound according to Claim 11, wherein Y is hydrogen; and

pharmaceutically acceptable salts thereof.

(1
2

(3)
“®

(5

15. The compound according to Claim 13, wherein X’ is selected from:
hydroxy,
C1-4alkyl, straight chain or branched, unsubstituted or substituted with a substituent

selected from halogen, hydroxy, and methoxy,

trifluoromethyl,
C2-4alkenyl, straight chain or branched,

cyano,
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(27)

1-{1-[(4-chl orophenyl) (phenyl ) net hyl ] azeti di n-3-yl }-1-
(3, 5-di fluorophenyl)-2- nethyl propan-2-ol; (28)
1-{1-[(4-chl orophenyl) (4- net hyl sul f onyl phenyl ) net hyl ] a
zetidin-3-yl}-1-(3, 5-
di fl uor ophenyl) - 2- net hyl propan-2-ol; 30 (29),

4- ((4-chl orophenyl ){3-[1- (3, 5-di fl uorophenyl) - 2- hydr ox
y-2- met ylJazetidin-1- yl } methyl)benzonitrile;
UG R

1-@7- [ (4qGfoer ophenyl) (4-fl uor ophenyl) net hyl ] azeti di n-

(

3§¥i}-1ijé&§5ﬁ§jl uor ophenyl ) -2- nmet hyl propan- 2-ol ;

2-@)L- [ brsp R y@®I8phenyl ) net hyl ] azeti di n-3-yl i-dene} - 2-
dL&p%gﬁﬁﬁF@nyl)ethanol; 35 (32)

[ bi s(4-€hl or ophenyl ) net hyl ] azeti di n- 3-yl i dene} - 2-
(31B- di-NHOBWenyl ) et hyl 4- nitrophenyl carbonate;

e

'Z?ffz?_

(313

o

(3

2 10
[b?%?cg%%$ofophenyl)nethyl]azetidin-3-y|idene}-2-

di-NRIGIBARenyl ) et hyl i sopropyl carbamat e; (34),
2{14)- [ bB@)arREhI or ophenyl ) met hyl ] azet i di n- 3-yl i dene} - 2-
di&lhﬁrophenyl)ethyl di met hyl carbamate; 5 (35)
s( R¢ | orophenyl ) nmet hyl ] azeti di n-3-ylidene}-1-(3,

5(t)f | vocapreBy kydor opan- 2- 01;

henyl ) met hyl ] azeti di n-3-yl i dene} - 2-

-1- net hyl et hyl

and phagogergisyllcacepaiit @lts h3éyf.
2-{1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n- 3-yl i dene} - 2-
(3,5-difluorophenyl)-1- methylethyl 4-nitrophenyl

und according to Claim 9, wherein:

B oSN

car bonafe; The¢aayr

(36)

7 and 2} {obethlt f844- chl or ophenyl ) net hyl ] azeti di n- 3-yl i dene} - 2-
(3; 5-di fluorophenyl)-1- methyle

2-{1-[ bi s(4-chl orophenyl)

(3,5-difluorophenyl)-1-

i sopropyl car bamate; (39) 1
hyR
/A
(40). g

2-{1-[bis(4-ch|orophenyl)neth%
di fl uorophenyl)ethyl 15 isopro
and phgrmagentipylly(ageqphiblssalpibagdf) net hyl ] azeti di n-3-yl }-2-(3, 5-
di fl uorophenyl ) et hyl dinmethylc
2-{1-[ bi s(4-chl orophenyl ) net hyl
di f | uotophehys JoewRYd acersting F‘Q:é]ﬂ
26 1- [ Bidsdx4; chl or ophenyl ) net hyl ] azeti di n-3-yl }-2-(3, 5-
thlquaggenyl)ethyl 2- hydroxyet hyl car banat e;

3
“
)
(6)
(7)
(8)
®
(10)
(11)
(12)

ethyl,
1sopropyl,
t-butyl,
sec-butyl,
n-butyl,
hydroxymethyl-
methoxy,
triflucromethyl,
allyl,

cyano,

-163 -

t hyl

fazetidin-s-ylidene}-z-
yl di net hyl car bamat e;

] azetidin-3-yl}-2-(3, 5-
pyl car bamate; (41)

arbamate; (42)
]azetidin-3-yl}-2-(3,5-
WahfatdiereOX {s48lected from:



(44)

2-{1-[bi s(4-chl orophenyl)net hyl ]azetidin-3-yl}-2-(3,5-
di fl uorophenyl ) - 1- net hyl et hyl  di met hyl car bamat e; (45)
3-{ 1{[®) st@xtHgr ophenyl ) net hyl ] azeti di n-3-yl }-3-(3, 5-
difl oph N-i sopr opyl 2,2- 25

di mer]ﬁ% @@Jﬁém de;

{1-] 65 (4 fé(@l)@?JH@,henyl ) rret hyl ] azeti di n-3-yl i dene} (3, 5-

dlflpl(gg %onltrlle (47)
1 {1]% |s(4 ch orophenyl)rret hyl ] azeti di n-3-yl i dene}- 1-
(3, 50 £ 1 ofdl nmet hyl propan-2-am ne; (48) 1-{

1 [(aﬁyhl mmmjc{bngfs- chl orophenyl ) met hyl ] azeti di n- 3-y
(1%3 5N1qff| uor ophenyl ) -2- 30 net hyl propan- 2-ol ;

3- ((8)))(4-lenggophenyl ){3-[(1S)-1-(3,5-difluorophenyl)

- 2- h??g )m% | propyl ]Jazetidin-|I
If(% rile; (50)

1 (3(23) di Q(@D@éhenyl ) 1 [ 1- (di phenyl met hyl ) azeti di n-3
(51)

-yl e 8{) E l;
|SMCIO Een )rrethyl]azetldlnSyI} 1-(3, 5-

d|f|@%)rop :propan- 35 2-ol; -166 (52)

anglgﬁarnlaéeﬁfm&ge&géaﬁ@ﬂuéﬁw&@o@y')ffet hyl ] azeti di n-3-yl } - 1-

5-di fluofo met hyl propan-2-ol; (53)

(1S)-1-{1-[ (R - (4-chl orophenyl) (phenyl) met hyl ] azetidin

3 yl} 1-183, 5- MichhpRn@RELAMA ro2lail B SAYIES PRAN- 2-0l | 5

( 1R) (1)1 { 1{1[[P§S4"(h&°feﬂ’h68¥12iﬁﬂ@ﬂlﬁlz§t{dﬁh%ﬁ1}rlyﬁérﬁglvqra@@ﬂyilﬂrwan
-3-yl }-1-3-&; 5-di f | uor ophenyl ) - 2- et hyl pr opan- 2-ol ;

(55)(2) 1-{1 -[bis(4—chloropheny1)methyl]azetidin—3-y1} -1-(3,5-

3- ( (4- chl dftapheyatedordel - (3, 5- di |1 uor ophenyl ) - 2- hydr ox

y- 2-(fet hyl-pir-hiryd-HaaephetyDmbthy Ydzetd difB iy 1 -JHe0ZRGophdnl B-2-

(56) 3- ( (ithflgropdiiDolophenyl ) {3-[ (1R)-1 -

- (3,(8) di f1-gopixphetplophedyimebPsasettin-3 1} -1-(3- ﬂuorophenyl) 2-

met hyl pr apsthligiaedniDomn- | -yl } met hyl ) benzonitrile; (57)

3- (9 - (4~ phbinpehietyheniBmbth i Pretidin-3-y1} -1 (3—ch10ro henyl)-2-
- (3, 5- di frhatfiong@pherpbl) - 2- hydr oxy- 2 net hyl propyl

azet()i n-1-{1- [b;st4-¢h1¢smpﬁbmid)xhanﬂweﬁdiﬂ B% g A-Bdhyl-1-

3- ( (R - (4¢todihyosuophdyiyeny] Bropad-2ot;| - di fl uor ophenyl)
- 2- liydr oXy£1bis(4- chlorophenyl)methyl]azet:d1n—3 yl}-2-methy1 l-pyndm-B-

net hyl pr giprbdad2adlj di n-1 -yl }met hyl ) benzonitrile 5

(59)(@ " ﬁﬁu (; lsgﬁcg#ﬁ$?}3 e%ﬁw)%iﬁ%m@qhdene} 1-(3,5-difluorophenyi)-

methyl pr épydthydrepaned-el: | -yl } net hyl ) benzonitrile; (60)
(I R&)- 1 - (31 {biSR)chioferdiohydmustindlrydtiind-{lidehdiyl -l dceptenyii2-
enyl ] net mgthylprapndial- 3-y1) - 1-
(3, B f Lo+ biptdehidrgpheaytrtediyil jazaidars-2idehe) -1-(3-chlorophenyl)-2-
methylpropan-2-ol;
(11)  1-{1-[bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-1-(4- -fluorophenyl)-2- -
methylpropan-2-ol;
(12 1-{1- -{bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-2-methyl-1-pyridin-3-
ylpropan-2-ol;
(13) ;— {11 -[bis(4-chlorophenyl)methylJazetidin-3-ylidene}-2-methyl-1-thien-3-ylpropan-
-0l;
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(61)

(1RS)-1-(1-{(RS)-(4-chl orophenyl)[4-(nmethyl sul fonyl) ph

enyl ] net hyl }azetidin-3-yi)-1 20

(3, 5-difluorophenyl)-2-nethyl propan-2-01; (62) 1- {lI

-[ (4-chl or ophenyl ) (4-fl uorophenyl ) net hyl ] azeti di n- 3-yl
}-1-(3,5-di fluorophenyl)-2- nethyl propan-2-ol; (63)

1-{1-[ bi s(4- fIuorophenyl)nEthyI]azetld|n 3-yl}-1-(3, 5-
dlfluoro hen 2-meth Ipro 2-ol; 25 (64)

(18R) - 1 ? rLb[SZ“s%br pheg ra%qd]%éﬁgﬂurﬁ -Hlidentlo?-sysHehthiened-Wpropan-2-ol;
| J(dzet i1d{ lqb&ﬂy&l"}lorap}(eﬁ ﬁmethyl azetidin-3 11dene}-2 methyl-1-(1-methyl-1H-imidazo!-
dlfluoro hen 2 nmet yIpropan 2- or ('65)

(1RS) - 1P 7 (2- chl or ophenyl ) (4- chl or ophenyl ) et hy

| (et ilef1AbB4y¢lordpHeBylBmethyljazetidin-3-ylidene} -2-methyl-1-[3-
dlfluor n-2-ol (66)

(1SR) - ?%%&8% g%%ﬁ%ggmqﬁghyl)(4 f 1 uor ophenyl ) net hy
| ](haet |3 nd gblyq4}chlprcqggle5yl)n®@1yl}azetld1n -3-ylidene}-2-hydroxy-2-

dlfluor guggﬁhglpropan 2-o0l; (67) (1RS)-1-{
SR) - g hIoro henyl) ( 4- fluorophenyl nmet hyl ] azeti di

n-( [§Sy| p=( {ééblsﬁ‘*-ca P&?@?WFéﬂlémrﬁeﬂﬁmir?oMﬁﬂxz%l

(68)  methylpropyl)nicotinonitrile; ! S
oﬁ’ﬁgény)ﬁ)é%b]ﬁ{;d‘?’%&?}’%‘f ﬁﬁﬂﬁ%ﬂ?ﬁ%@’rﬁ digtl b f? fr-dlﬂwpphenyl)-2 2-
nethyl Yivetindpoganedieiie; 35 (69)

1k iog )’z({g 16 Ek'g-cﬁxPorc?’pélex‘Py‘nfgn?e}'}? Tj%z gml-% glldg%?}gq-&?’ 1ﬂ9'?;‘;)1'ﬂfe8{d92 2.
met hyl mwbmnanf:m@de 167 (70) 1-{1-[

1(zhy bi g({mgmmewlmkggh@aﬁu ﬂ {fgﬁ (435 dinlSopaeti-o-

Iuorophenyl) 2 thylpro

1- [ bi s P& FQ?%";S‘H@}?yI)rret hyl ]-3-[1-(3, 5-di f | uor ophenyl
) €2) met Hy [ p(Pgdro HethyJad@Rid- sl 5 i

3- [)1 (3 h@ [g?u(ﬂ ug ﬁ%ﬁ%%y?{%jz et h%’%ﬁé}ﬁl {55k Huoropieny b2y
i pheny é?ldlne (73) 3-((4- chlorophenyl){3 [
16268, 51di{1- cneusmbﬁmynyl)peatymeiehyinm tede}ened, 5-fifhaapienglh-D-
-I- yl?%Fgﬁ%%M$&Q§nzonltrlle (74)

henyl ) met hyl ] -3-[(15)-1-(3,5-difluorop
h@lﬂ/l ) L- QI{MWFEWMDHWYIW@WMZGM -3-gtlidene +-0-(§, 79)fluorophenyl)-2-
3- ((S)maﬁﬂgﬁbg{gghenyl){s [(15)-1- (3 5-di f |l uorophenyl)
propyllazetldln -yl '}
néé}]w $k E]lz@rﬁh@qrp}pb@nyllppgt)y lazetidin-3-yl}-1-(3,5-diflucropheny!)-2-methylpropan-2-
3- ((Sﬁﬂ(4 chl orophenyl ){3-[(15)-1-(3, 5-difluorophenyl)

é?{' y d g(/( Yl eﬁ%?ﬁ%?ﬁ gﬁ%t %Zf:zl 1&113dy11rcllene} 1-(3,5-difluorophenyl)-2-

3- ((Rﬁn@hﬂpﬂbmrbphenyl){s [(15) 1- (3, 5-di fl uorophenyl)

) (%7)h y df_ ?IQ’(ZL-%Blorophenyl)(phenyl)methyl] azetidin-3-yl}-1-(3,5-difluorophenyl)-2-
methylpropan-2-ol; :

(28)  1-{1-[(4-chlorophenyl)(4-methylsulfonylphenyl)methyl]azetidin-3 -yl}-1-(3,5-
difluorophenyl)-2-methylpropan-2-ol;

(29).  4-((4-chlorophenyl){3-[1-(3,5-di fluorophenyl)-2-hydroxy-2-methylpropyl]azetidin-1-
yl}methyl)benzonitrile;

(30)  1-{1-[(4-chlorophenyl)(4-fluorophenylmethyl]azetidin-3 -yl}-1-(3,5-difluorophenyl)-2-
methylpropan-2-ol;

(31), ; 2-{1-{bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-2-(3,5-difluorophenyl)ethanol;

G2 2-{1 —[bis(4—ch10rophenyl)methy1]azetidin—3 -ylidene}-2-(3,5-difluorophenyl)ethyl 4-

nitrophenyl carbonate;
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15 net hyl propyl ] azeti din-1-yl }et hyl ) benzonitrile;

(78) :
(1R)-1- (3, 5-di fluorophenyl)-1-[1-(di phenyl net hyl ) azet i
di n-3-yl]-2-nmet hyl propan-2-ol; (79)

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

- 2- hydr oxy-2- nethyl propyl ]azetidin-I-yl}

nmet hyl ) benzonitrile; (80)

4-chl or ophenyl ) {3-[(15)-1-(3, 5-di fl uorophen
isﬁyéﬁg gtégrophe%ylgrgethy ]azetl)dm 3-§(11dene} -2-(3,5 diﬂugrophc:)rlly Jethyl

nethylpk@ k@@@hmgln | -yl }ret hyl ) benzonitrile; (81)

v d oé}uﬁ’ (Wtﬁ‘?ﬁ&%ﬁ%’é&%ﬁl}[&%ﬁ dm }lgfq?derslg,}ldé f(3I Su glrﬂ?lgrrc])phe%; ethyl

rret hyI Ydreatadedrbaniaie ;

égﬁs) l(élsaqélﬁﬁgﬁh rl%mgﬂé’\é_‘a% a%s 3 %lﬂc%%:}-b—ﬁg di 91{)1% engf]l)fprzapan 2-0l;

mé? @ | )zb[él‘[bﬁfﬁ @l'ﬂtprblehenﬂﬁne(thzetlmn& ylidene}-2-(3,5-difluorophenyl)-1-
3- {{3 [rdetif tﬁ?%bﬁk ? |')-2-fluoro-2-nethyl propyl ]

ai §Idln uoronmet hyl ) phenyl ] net hyl }
%]7 oni2t i [pjé ((}M?phenyl)methyl]azetldm 3-ylidene}-2-(3,5-difluorophenyl)-1-

3-{(R Tdearyﬂeﬁﬂﬁ);njtrdpge@ggrgdnh@r ophenyl)-2-fl uoro-2-neth

( G E o S A SRR TpR R e
3- { ( S) meBwy[ethlyB)sofdropylcarbamate;
(35) ? fl [%{40&?0?91;%)13&)%1&&37 azehidin- fj)?ltcfg}{e}pi 8@/ dlllggrglgﬂeg)lfl? 1-

(trlflH@ﬂ@hﬁnﬁ¢hﬁﬂh@a¢mmm@1hyl}benzonltrlIe (86)
3(/-{0% (3. 51611% 4tmmw&hy%?£ _}gfﬁrBOyl?Qr@tSWﬁLRﬁ%lel)]l)e&wl(

eny Ineth azet
3- [(1Rﬁoﬂm?§c%'%?@?uorophenyl) 2-f | uor o- 2- net hyl pr opyl

] €41y ( dpfhepiyl4mptdyinkA iR tidin -2-(3,5-difluorophenyl)ethyl
3-[(1S 2:{ g&d ddla?ﬂl uor ophﬁgﬂyl Ggﬁjor(o -neth py pyr)op§I
]-1- (dipH ?ﬁ % ) azeti di ne; (89)
32} R) 2({2{ebMahrhendaptitetlyic)idin-3-yl} -2-(3,5-diflucrophenyl)ethyl
{3- [(1§&&_kﬁ%]% i fl uorophenyl)-2-fluoro-2 35
4

net hy g azetidin-I-yl}nmethyl)benzonitrile;, -168
(@I@) {1-[bis(4-chlorophenyl)methyl]azetidin-3-y1}-2-(3,5-difluorophenyl)ethyl 2-

3-((4- EM@@@@mAﬁﬁgbgﬁe[l (3 5- dlfluorophenyl) 2-f 1 uoro-

2- et ¥ ropy azetl met hyl ) benzonitril e;

@%e ({F @mwﬁwwya@gdl{l-@ﬁg/ 293,pFifluorophenyl)-1-methylethyl
5 dlflMﬁk@@hﬁﬂMﬁﬁmZ quoro -met hyl propyl] azetidin-

T8 AT Ry e e o0 b3 GiTaempbmbnyfoperopyi 2
- 2- fIumnﬁm@bnﬁmmhmﬂﬁropyl]azetld|n [ -yl}

: 2(4§j(73é|) E@Q?J Qﬁlsro f‘e%%)é‘?tg}l a&itl%m-i yklgen,g}@'Sf*ﬂ\écir%ﬁ@ﬂ%ﬂzﬁtomtnle

1 uok-ol ﬁ:uS(ﬁ@tﬂh;dpbmbyiei]haﬂmmdinﬁ-ylhdegd} 1-(3,5-difluorophenyl)-2-
} met hylhapﬁpl%gau L hﬁn% ( 94)
4- cyanophenY 2 (1R)-1-(3,5-di fluorophenyl) -
2(_4%) uo]r-i,l -f3-chlgrophenyl)( -chlorophenyl)methyl]azet:d1n-3 -y1}-1-(3,5-difluorophenyl)-2-
met hyl péhaptopazebi; di n-| - yI}nethyI)benzonltrlle (95)
3- 3 | uor hen I 2-f| uoro-
;4%1(5% h{j (Ag)rn@%;lf é@%{lﬁ&% 3{(1&) 1?39 uorop. Qnyl) h3)/droxy 2-
methylpropyl]azetidin-1-yl }methyl)benzonitrile;
(50  1-(3,5-diftucrophenyl)-1-[1-(diphenylmethyl)azetidin-3-yl}-2-methylpropan-2-ol;
(51)  1-{1-[bis(4-chiorophenyl)methyl]azetidin-3-y1}-1-(3,5-difluorophenyl)-2-methylpropan-
2-ol;
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met hyl ) benzonitrile; (96)
R) -{3-[(1S)-1-(3,5-difluorophenyl)-2-fluoro-2-neth
opy I]azetldln [ -yl}[ 3-
hyl sul fonyl ) phenyl ] met hyl } benzonitrile; 15 (97)
5)-(3-[(15)-1-(3, 5- dlfluorophenyl)-2-f|uoro-2-neth
opyl Jazetidin-1-yl}[3
hy sulfonyl)phenyl]nEthyI } benzonitrile; (98)
4 chl or ophen
1 5 ]d“‘ [( ]filgﬁ)ﬁ@ﬁly]) hen: )m;ﬁwﬁazgtxdm-?, ~yl1}-1-(3,5-difluorophenyl)-2-

met hylnha pib wln | - yI} nethyl)pyr|d|ne (99)
R PR e ahery e

o
— A~ =~

©

N’\< w—<< w<
Bz

n)é)_(ply@yl)methyl]azetldm }-1-(3,5-di uorc)phenyl) 2-
fI uor o-1deth@piopdnr-alpy | ] azetidine; (100)

08 s PSSR sbe Metspdhrsctndlongidi iy Seii eprostenst-2-

n | - ylmgthylpropapt2-lenzonitrile; (101)
4+ (5&)4 C?h1(@ EH%P}?%%I) 33'%{(% Sﬁﬂéﬁr%];lll)hl)oi Qypcﬁ& Yi %etﬁylpropj%ﬁazetldm i-

th
et Hil )Y)f S WB‘}‘F‘?I% ne; 25 (102)
354)3- [m(RﬂAMréﬂhw)@ﬁt@Rym 2dfduH&P9en§ RS NNl opyI]

azetidin uor.ophen benzonitril e;
(103) thyl;}{'ogy ]azetldm 1 yl}rgethylybenzomtn%: ]

5(&R) oﬁe«me(cmmbh@wmﬁnwudss dlﬂudrgp&nﬁ)-ﬁjhyﬁbﬂphenyl )

mit L;F%e@/}ygpé‘mﬁe]a% 1%6395\/1 xlmetﬁ%l)benzo%}uqle

148 4- @r(ﬂ?id4zhipmpbwl)1:( o1 8- @r&aﬁlﬂemybbenﬁp-hwalroﬁyﬁl (3,
5-dif %ﬁﬁ;ﬁﬂ EQeu fl'ﬁ? %ﬁ begé’

met hyl pr opy et| thlorophenyl)
(&91-6 (d(glﬁﬁmpwehmh&q&m) 126@-‘1 -difngrophenpi-Byypronpdd | aze

tidin- Imega ehmln)ltﬁ;»]rﬁ&l?ﬁ nz”bnﬁlqlrebonl trile; (106)
| 2-11 t hyl

S A N S S
35 (100, S—EIIrﬂ{uorophenyl)-Z -methylpropan-2-ol; di

|s - di.f.
el PRI PR et sz el s SR Bagtifna -
1- [b|s(Midﬁh@mdghghﬂh%nhﬂhyp$ﬁBeq1 (3, 5-di fl uor ophenyl
)(éz)l . (13'1 ] f%%lg h@%(& ﬁﬁ&%{}tﬁ%@ﬁa {18 ei it 992 -1-(3,5-difluorophenyl)-2-
1- (3 SHHWWWUEP%'ﬁ%nyI) 1-fl uoro- 2, 2-

dicopt hyl lhdrBhdud)RBihy BarddiB-y13-13,5-difl ’ )
1-{1-[ épgﬁﬁﬁrébﬁgn;?) 4- gﬁlorophen§l§neth;mi gngfﬁ?hﬂpmmml
3-yl}- b3 5-di fl uorophenyl ) -2- nethyl propan- 2- 0

(CB&)]_) (15R)-1-{1-[(SR)- (2—chlorophenyl)(4 chlo%'ciphenyl)mﬁthyl]'ilzetldm—h -yl} 1-(3,5-
((4 %ﬂlugrf)ﬁl&‘lnel?¥ n)l‘]jt Yéé’glfﬁ\(f%% di fl uorophenyl) ydr ox
(65} (1RS)-1- {1 [(SR) (2 chlorophenyi)(4-ch10r0phenyl)methyl]azet1d1n-3 -yl}-1-(3,5-
difluorophenyl)-2-methylpropan-2-ol;

(66)  (1SR)-1-{1-[(SR)-(2-chlorophenyl)(4-fluorophenyl)methyl]azetidin-3-y1}-1 -(3 \5-
difluorophenyl}-2-methylpropan-2-ol;

(67)  (1RS)-1-{1-[(SR)-(2-chlorophenyl)(4-fluorophenyl)methyl]azetidin-3 -yl}-1-(3,5-
difluorophenyl)-2-methylpropan-2-ol; '

(68)  3-((R)-(4-chloro-3-icdophenyl}{3-[(15)-1 -(3,5-difluorophenyl)-2-hydroxy-2-
methylpropylJazetidin-1 -yl ymethyl)benzonitrile;

(69)  3-((S)-(4-chloro-3-iodophenyl) {3-[(15)-1 -(3,5-difluorophenyl)-2-hydroxy-2-
methylpropyl]azetidin-1-yl }methyl)benzonitrile; |
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‘.I 78yl ) Klm)hyi.zls ctiﬁlmﬁ&me

yl '} methyl)benzonitrile; (112)
3-((4-chl orophenyl ) {3-[1-(3,5-difluorophenyl)-2,2-di ne
t hyl propyl i dene]azetidin-1- 10 yl}nethyl)

benzonitrile; (113)

3-((4-chl orophenyl ) {3-[1-(3,5-difluorophenyl)-2, 2-dine
t hyl propyl ]azetidin-1- yl } nethyl)benzonitrile; (114)
3- ((S) (4 chl orophenyl ) {3-[(1S)-1-(3, 5-di fl uorophenyl)

propy(]azetldlnl I } nmet hyl ) benzonitril e;
15(7@)115 -{1-{1,1-bis(4-chlorophenyl)ethyl]azetidin-3-y1}-1-(3,5-difluorophenyl)-2-

3- [(S)Iﬁéhg@bﬂmqpaenyl)(S {(1S) - 2- fluoro | -[3-fluoro-5
[ net hyl pro
az . d| (‘K%f %%}fﬁ%ﬂbm%’@fﬁ uqri%yxl)-?--methylpmp&-en-l-
3-[(R ﬂ]ﬁzmﬁine;rophenyl)(s {(1S)-2-fluoro-I-[3-fluoro-5
az@l dlinE rltgél) et %hhyée%?Stﬁi‘%i:dlgflegrﬂ(ili“})(dlphenylmethyl)azetldme
3-([3)S) -3-d4-cibroplopiie {3yl1)(8 3-di ubS)phényl)R-hethiptopkii-@n) kP zbtitin-1 -
orophqu,ﬁaﬁhﬁ, BOLiRs g 20 met hyl propyl } azetidin-I
gﬁfnzonltrlle (118),
3 (7%)3) Icleisthhdropiayiimatingl- 3 [(1:8)1-6. F diflearephenylB2 flugerd- 5
- (i sopr mrsm)aﬂalﬁaml] 2- met hyl pr opyl}
a% i din %b %_ E enzonltrlle
D D ) P8 G b Bicriond- Tpasa wor o- s
- (et hysethylppgpptieryitifn- 12y1} fehylHepioamlc}

S AT PEREST b Bt honctior o5

- ( 1H- 1 mictierrotpyliazetflipHeyljhdtadibenmnivylepr opy|  }

d
30 OB RIS dighomeb B yarony 2, o. 5
(1H-| meﬁymwllazgﬁpyhsﬂaﬁwh )ben@nhlylhpr opyl } azetidin-
g})lmethyi)azeudm 3- g'l]-Z methylplé)pan -2-ol;

%ﬁfﬁ % % hen é 1S)
3 (S-A4-¢ 9:{2 &bﬁa r{%S}dl@org@enyl)-Z hydroxy 2-
nethylpmﬂpyhk@zahnﬁhn3Hhﬁ&hﬂﬁkﬂ%hhhenzonltr| | e; (123)

- &% S) éi(%gl(é]llﬁgrog %}Prﬁ)g_ég $)§ ﬁSl-chH | rg hfcrlly 5%%1‘3)@/ ﬁ) 2-1

(4 chi metlilpﬂwmwl]f)m‘edmyh]lbammmbmmnﬂnﬁe (124)
f § 1S): éée)iicm&%})%&ﬁ) Eﬂr(P&)olp&%”%h?m(rS‘;ph%}{ﬁPQJ%h&rB yJ.ymet hy

azetidin-3

rret hyl Bhe@psl;?wpy@azm@eﬂ obkretlsiiberzonigile;35 (125)

368(21 {iﬂISi &&mremaﬁmy[kmﬁ - @ $aRARRSI RN Rz et | di
nret hyl ES'F%WP}’Y‘EWF?‘E}BH@B}@FQMWWW@& 170 (126)

3636% LR 13~|{1L(s[secﬁa)luc(répmhylpnmn&erwmtﬁsapwﬂmamﬁwly)}m&t hy

I t
oz hwhu"“’m‘?dj“}’%’%F TGrUE B RswanF o (127)
364 1R} EHB-L1EB) X, ﬂ-ddrdomphmerﬂyﬂoo(r@mwmmme)tmmyl}[4

- 1] azet @i dnathylyphenylJmethyt} benzonitrile;

(85)  3-{(5)-{3-[(18)-1-(3,5-difluoropheny})-2-fluoro-2-methylpropyljazetidin-1-yl} [4-
(triffuoromethyl)phenylJmethyl}benzonitrile;

(86)  3-[1-(3,5-difluorophenyl)-2-fluoro-2-methylpropyl}-1-(diphenylmethyl)azetidine;

@87 3[R —(3,5-diﬂuorophenyl)—Z-ﬂuoro—Z-methylpropyl]-1 -(diphenylmethyl)azetidine;

(88) 3-J(15)-1-(3, 5-difluorophenyl)-2-fluoro-2-methylpropyl]-1-(diphenylmethyl)azetidine;

(89)  3-((R)-(4-chloro-3-iodophenyl) {3-[(1.5)-1 -(3,5-difluorophenyl)-2-fluoro-2- |
-methylpropyl]azetidin-1-yl }methyl)benzonitrile;
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fl uoro-2-net hyl propyl )-5-fl uorobenzonitrile; (128)
3-((15)-2-{2-[(r)-(4-chl orophenyl) (3-cyanophenyl ) net hy
| Jazetidi n-3-y1}-2

fl uoro-2-net hyl propyl ) -5-fl uorobenzonitrile; (129)
3-{1-[1-(di phenyl et hyl ) azeti din-3-yl]-2-fluoro-2-neth
yl propyl }-5- fluorobenzonitrile; (130)

3-{(1S)-1- [I (dlphenylnethyl)azetldln 3-yl]-2-fluoro-2

hylf -5- fluorobenzonitrile; (131)
3 n(?é)l R)* (i4leaneﬂ}eﬂﬂéﬁ;ﬂl 126 19ilupepphanyli2rflpra 2 methylprapyHaretdin-1-
nethyhpnﬂﬁmﬂ%mﬁmmEMQorobenzon|tr|Ie (132)
3-b h I t hyl tidi
0 | St syt S b ch BierbResopy azetidin-
( 133) l-yljmethyl)benzonitrile;

561 )l b-L L ATBELE A SYAIRRASIY D et Y

] az
fI uor omhmrhlgbﬂ}az@qdw )-yBmkthyreolyeitdloni tril e; (134)

1R anopnen U0 010
i()R) )3-%5){(?8?70 ¢ yll)éj [éi aﬁg ﬂ ¥ ?%hﬁ%y %2 iﬂfazetl di n-3
mq#ﬁRﬁWﬂ %@Fh Y%W@%ﬂmfﬂgmﬁnﬁorobenzonltr|Ie

1-
-yl}
' I%) 3- ((R)K@wﬂm{nheny]){?a [(lR) 1 (3 5- dlﬂuorophenyl -2-fluor

( 0-2-
1-[ (R a enyl)net yl]azetldln 3
yl}- H§§Wﬁ@ﬂ§£§”ﬁ@¥%&§* ﬁv nﬁ?@orobenzonltrlle
(1 ?-(6)8) 3-((F HrEh)noﬂhe{lyl){?)l [)1 ((_Z ,5- d1ﬂu0r0plﬁenyl)|2) ﬂuotr?‘[ -2- lrr]lethylptropgl]azegdm-l_
) cyanophenyl ) met hyl ] azeti di n
x%% 2 &ﬁbgﬁﬁgggneﬁﬁ propyl)-5-fl uorobenzonitrile;
({ 3={(H)-B-[(19)-1-(3,5- dlﬂuorophenyl)-Z-ﬂuoro -2-methylpropyliazetidin-1-yl}[3-

)
? eHang Qﬁﬁﬂﬁﬁﬂkﬂﬁﬁﬂéﬁyﬁy@%gﬁﬁi pet hyl ] azetidin-3-yl}
1S

1-[(
2 fluoro-2- e uorobenzonitrile (138)

%7@ )3 {_{L.S'){{?, -[(15)-1 (3 5 d1 uorophenyl) 2-fluoro-2-methylpropyl)azetidin-1-yi}[3-
(

1-] S)ﬁﬁahgMﬂﬁﬁﬂhﬂ@&h%&ﬂngy@ﬁﬁgmﬁgyI)nethyl]azetld|n 3
i’ ) 2-cmo g ?(4-(: orophgn)ﬂ Q?YB) 5-diﬂuorg;?hreg)kr)!()e B-Zﬂ?lgll'otflr e

((l F&)ethilpf@y[]éﬁ)adlh&ﬁ}hﬁﬂﬁﬁh@ﬁ&ﬁhé ;(4- cyanophenyl ) met hy

R e

% Bgel | gkﬁc}?%réﬁﬁenﬁw ey iyt sy DRhsmy IR by} -F-41-G-qifiggrophenyl)-2-

((1 ﬂuqvﬁﬂn@hﬂ§mmﬂkaﬁah®phenyI)(4 cyanophenyl ) met hyl
lﬁg? é(% C%IOYJ’I)YUralgg' 13{35[1 (f' a g}ﬂalgrolﬁx Il)fzr-tlhrorc;)a ﬂcﬂ)lpropyl]azetidin-l—
(( 13)' Tet{-lyl)benzomtn €;
GID(R) 44@ &b&fﬁh&mﬂyl[i {H5- am&%@&%@ﬂz)ﬂ{ﬁwy Heﬁ&ﬁo‘i‘éﬂ}l]&egdm 1-

()1/1}2 yl}metﬂ% —metﬁpyr}é&rﬁ:r opyl) uor obenzonitril

(ORI HLL3{ai piseilommon1)-5 i s 1propy| Redl o 9h @e-et
hylépr oﬁyd[‘%lph%‘&%’%ﬁegl??ﬁe ﬁ% }g;neir:]lem ﬁlgs)w ]-2-fluoro-2-m
(1A pi-epgtor2-G4-chlbtsphapBEhyi-(354diEidorapbéntly-2 Alpotoe-
methylpropyllazetidin-1-yl}methyl)pyridine;
(104)  1-[(4-bromo-2-thienyl)(4-chlorophenyl)methyl}-3-[1-(3,5 -difluorophenyl)-2-fluoro-2-
methylpropyllazetidine;
(105)  5-((4-chlorophenyl){3-[1-(3,5-difluorophenyl)-2-fluoro-2-methylpropyt)azetidin-1-
yl}methyl)thiophene-3-carbonitrile; |
(106)  3-[{3-[1-(3,5-difluorophenyl)-2-fluoro-2-methylpropyl Jazetidin-1-yl} (4-
methylphenyl)methyl]benzonitriie;
(107)  1-{1-fbis(4-chlorophenyl)methyl}azetidin-3-yl}-1-(3,5-difluorophenyl)-2,2-
dimethylpropan-1-ol;

(
3-
|

f
3-
]

f
3-
1
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(144)

3-[(4-chl orophenyl ) (3-{2-fluoro-1-[3-fluoro-5-(4H1, 2,
4-triazol -4 yl)phenyl]-2-nethyl propyl }
azetidin-1-yl)methyl]benzonitrile; 171 (145)

3-[(R) - (4-chl orophenyl) (3-{(1R) -2-fluoro-|-[3-fluoro-5
-(4H 1, 2,4-triazol -4- yl)phenyl]-2-nethyl propyl }
azetidin-1-yl)nethyl]benzonitrile; (146)

4-chi henyl ) (3-{ (I RS)-2-fl 3-fl 5
(D s FhigBerenbngiy i ;-dm%.?{q;wz%pyl b

azeti dlcnm&thyl ) ﬁdbylkjhzéﬂaﬁgom trile; (147)

I 1-(3,5-difl h I
ICROUE O UL BNPCEIEE L
rret hyI )Cbﬁﬁhﬁpl'dpyll}dzetldlﬁd48)

zet |03 1{-21'@ ?1121(0?)& 1){34-0 orop n))iflneth)X]aze(gIQ1n%1§r/15 1@‘5 I'clzl}/t{Jorophenyl)-2—

d| fl uorr@%%éwpém&oll di met hyl et hyl di met hyl car bamat e;

ﬂg) (§4 chloro;;hen;g‘; P 3 5 d1 u0{0p81§nyé) I-h}((?roygrr dp lénr%/ y}p_r(?_yl]azetidin-l_
rret hyl pr

étgjtz}) E, aB—(@hblﬁb@plh‘&W@-ﬂE‘(B RYdifRREPRORIS-S b ldBnetidifofyliatik |azetidin-1-

[(2S)- }%‘Teﬂ[y OSenzeiteli or ophenyl ) ( 3- cyanophenyl ) met hyl |
axt ?]ﬁ(i)j di3r{8BehlytopheniZh {331 53, dldﬁﬂdﬁ@c{jﬁhﬁ%&mh )innethyipnl)ﬁyl]azetldm 1-
i xv] gcet ate; and pharmaceutically
acce g@ltﬂyﬂggw% %‘Lee}r ‘eof . 172 19. ; A conpound
aéddy d|3r{95')t(ﬂr<:hlb@mh¢nlfg {BHI Bet-Scb- tﬂlﬂmplfwbn:f(l) 2-methylpropyl]azetidin-1-
1- [blsg,g;[{é Qﬁ&ﬂﬂlgrrethyl]azetldln 3-ylidene}-3-(3,5

?lfluoro hen di met hyl propanenitrile, 1-{
TP} ( 4: %ﬁﬂ%ﬁ%‘ﬁ’f?@b‘iﬂ@@eﬁﬂ@ﬂ étm-ﬂ dB-Augroy-(methy{tRiophefiyilr2-
uoE ophmzﬂ )prr]igpy'ﬂﬁﬁéﬁdllrpf DiRbth g}&hzomtnle
C e
{é“? ff)éﬁa SR D108 Ryrblrf2 g ront-Gusispissteelk -

hydpyblensidivi-t-yi)inethyl Jbenzonitrile;

il(li)oi g'[f?j' r(re E:lﬁgl{ggﬁéﬁl 9{3] {élé tl- —(ﬁth%lﬁhéréj i]tflcl)rgp ﬁrf IPIXOI)O 2-

met hyl )Tlg@ﬁhﬂmnyt}ﬁzdtlém-B{lemetbﬁ]lmnzmphehyI ) (3-]

- L(138)5 @J[@W&Q&Bﬁh&ﬁ%@ {%15%-(2911 3 Jﬁ; PH&B%'-(}S%EI%HIEI' \phehyiy-2-

b tril
[(S) m(ft@ @%ﬁ%ﬁﬁw&n@ %mﬁgﬂe; met hyl ] azeti di n- 3
Mu ¥ 23 4(syor-enido ﬁehy@(t?,h{xi DORYkO- 11[>3 h{lé&fafsql%ﬂlg )&Eléldygaz-

3- [r| chI Ol,r&?‘%yﬁ §;|f §1 L)H enzomt1L1% fl uoro

t

20)y | b{(dpyze }c}am@pheiyaBL {yR) 1ttdiyd1 B eNa - {1H-InBdaz@0kdyphenyl]-2-

( (L)? @Eﬁh ?%%gﬁgye% %hlﬂlbr‘ggﬂet% 1o¥290i5il85r 0- 2- et hyl pr upy!

2Bt i HEH{4-chjorppsniiy3) { H) @phene ! -B3-Gaerb &l Hrinidazol-1-yl)phenyl]-2-

methylpropyl}azetidin-1-yl)methyl]benzonitrile;

(122)  3-[(S)-(4-chlorophenyl)(3-{(1S)-2-fluoro-1 -|3-fluoro-5-(1 H-1,2,4-triazol-1-yl)phenyl]-2-
methylpropyl}azetidin-1-yl)methyl]benzonitrile;

(123)  3-[(S)-{3-[(LS)-1-(3-azetidin-] ~yl-5-fluorophenyl)-2-fluoro-2-methylpropyllazetidin-1-
yl}(4-chlorophenyl)methyijbenzonitrile;

(124) 3-((18)-1-{1 -[(5)-(4-chlorophenyl)(3-cyanophenyl)methyl]azetidin-3-y1} -2-fluoro-2-
methylpropyl}-5-fluorobenzonitrile;

(125), 3-(1-{1-[(4-chlorophenyt)(3-cyanophenyl)methyl]azetidin-3 -y1}-2-fluoro-2-

methylpropyl)-5-fluorobenzonitrile; '

4-
nf@
5-
3-
i
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or a pharmaceutically acceptable salt thereof. .20.

The conmpound according to Caiml of structural

formulal: Rs Z ~ RSYZ, RWRs wherein: At is

selected from (1) phenyl, and (2) pyridyl; wherein
phen{126ana-(Py-l d)l'+[(@K@cluImpIh:e&yl)@bﬂyelmpbmyﬁubmpi] dzetidol 3-y1}-2-fluoro-
Wi th one émethyprfyl)sufistrotteumnitsle; R4 i ssel ected firm

(I ) @27ﬁahJ‘EMR) B [agfamﬁ&ﬁﬁie ¥1ﬁg-cg%@ﬁﬁ%9ﬂmft§gﬂazmd§n2A-yl}-z-

, Strai
cz 6a| kyn Pomwgtm%&h ePehafivorebenponifmidthed,  (4)

C3_7¢pe) 0@(@3’}-7—{(-@@ (ﬁaﬂ&%bhenﬂpg-cyﬁl@ph VRl @ ¥oktidin- 3-yd} 2-

ar é ‘unsubsti t ut

wherein a a

or substi hﬁ%%a W]P)EP%W@ ¥ g“‘frﬂli"‘é‘émﬁl‘j’ le&;substit uents, and
cycl gapkys- {1@hengneﬁmhbaaymzaaﬁw-y@mﬂum&abﬁéthﬂptbgm;l-5-
orsubstltH£§%§\ﬁmz qu%ne or two Re substituents; RS,

R6, R7 d each i ndependently selected from

hydr dd®n, 3-({11SBé—I[k~9dlphenurimatbslbazbmmed~yb]|t2-ﬂs¢rbétm¢th§tlﬁdpyl}-5-
W|th Rb ﬁﬁg;iol;;gzog%genyl unsubstituted or substituted
I's sel ected from hydr ogen, hydroxy, fluoro,

rret hS}P 1y a%réi( 1Ryl 1RI-(dayteralgnpthy Bargtidin-3iyd]- 2 Sirero t2emethylpropyl ) -5-
Rl R3R3 ~fldordbeRAnitlile; C=A1L X and X' is independently
oo ok Bl umb e fetehoonot s o >
Rb  substmttdplopyl)- 6-2[)10@9@&6&@11@ G 4al kyl ,
(133)  3-((15)-1-{1-[(S)-(3-bromophenyl}(4-cyanophenyl)methylJazetidin-3 -yl}-2-
fluoro-2-methylpropyl)-5-fluorobenzonitrile;
(134) 3-((1R)-1-{1 -[(R)-(3-bromopheny!}(4-cyanophenyl)methyljazetidin-3-y1} -2-
fluoro-2-methylpropyl)-5-fluorobenzonitrile;
(135)  3-((15)-1-{ 1-[{R)-(3-bromophenyl)(4-cyanophenyl)methyl]azetidin-3-y1} -2-
fluoro-2-methylpropyl)-5-fluorobenzonitrile;
(136)  3-((LR)-1-{1-[(S)-3 -bromophenyl)(4-cyanophenyl)methyl]azetidin-3-y1}-2-
fluoro-2-methylpropyt)-5-fluorobenzonitrile;
(137)  3-(1-{1-[(3 —cyanophenyl)(4-cyan0phenyl)methyl]azetldm- -yl}-2-fluoro-2-
methylpropyl)-5-fluorobenzonitrile;
(138)  3-((19)-1-{1-{(S)-(3-cyanophenyl)(4-cyanophenyl)methyljazetidin-3 -yl}-2-
fluoro-2-methylpropyl)-5-flucrobenzonitrile;
(13%9)  3-((IRS)-1-{1-[(R)-(3 -cyanophenyl)(4-cyanophenyl)methyl]azetidin-3-yl}-2-
fluoro-2-methylpropyl)-5-fluorobenzonitrile;
(140} 3((1R)-1-{1-[(S)-(3-cyanophenyl)}(4-cyanophenyl)methyl] azetidin-3-yl}-2-
fluoro-2-methylpropyl)-5-fluorobenzonitrile;
(141)  3+((15)-1-{1-[(R)-(3-cyanophenyl)(4-cyanophenyl)methyl] azetidin-3-yl}-2-
ﬂuoro—2-methy1propyl)-5 -fluorobenzonitrile;
(142) (3-{1-[1 ~(diphenylmethyl)azetidin-3-yi]-2-flucro-2-methylpropyl}-5-
fluorophenyl)amine;
(143)  4-(3-{1-{1-(diphenylmethyl)azetidin-3-yl])-2-fluoro-2-methylpropyl}-5-
fluorophenyl)-4H-1,2,4-triazole;

(144)  3-[(4-chloropheny!)(3- {2-fluoro-1-[3-fluoro-5-(4H-1,2,4-triazol -4~
Co yDphenyl]-2-methylpropyl} azetidin-1-yl)methyl]benzonitrile;
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(3) C24al kertyi; straight chain or branched,
unsubstituted or substituted with one to two Rb
subst.ituents, (4) CzZ-al kynyl, straight chain or
branched unsubstltut ed or substltut ed with one to two

s{igsl | BuERE chiompheny B {(1 Ri53-figprs) IREBEuord-FX4H-1,2,4-triazol4-
?(1 OOg ORLO,  ylhBenylfh H@g’ﬁ%ﬁﬂ ha%ﬂlal &gg hy[\]’% &%&% nRI 0,
1) ( 81 W%@ asi%lj (3-({i1438)— 7o- li#ﬂuqrgg)(ﬂf—l 2. 4-triazol-4-
f -0C( O cF:lo ywnyla-zagethm@lmzal&ual)a)ethyukfeﬂz&uﬁﬂé ect ed
rom
(4) t fteh) 093(6‘2 E@T‘)&*‘%&DWE@ FERR LN ?r‘m@%‘é{
(7) -N R11Wm@}09yllﬂeudls-lssé}:ecthﬁmoefucmnme( 1) aryl, (2)
het ergagy! (2.5§-3) 1 e -
i aagy| (825? U%(ﬁflglbﬁﬁgéﬁ}b(s ﬁ)ﬁﬂ?h(a?w thylJazetidin-3-y1}-2(3,5-
cycl oal kyl ¢ @HB%BV&‘P' b r‘EF’G@V&WﬂWmﬂ?@%@@W uted or
subst {182 es-{h-{B[(16B(El9Iok - B3, RRiffdRphdd YO hsthy byl Setidin-
selected f i [P(4 -chlorophenyl)methyl]benzonitrile; and
(150)  tere-butyl [(25)-2-{1 -[(S)-(4-chlorophenyl)(3-cyanophenyl)methylJazetidin-3-
yl}-2-(3,5-difluorophenyl)-1,1 -dimethylethoxylacetate;

and pharmaceutically acceptable salts thereof,
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(1) hydrogen, (2) C-6al kyl, straight chain or
branched, unsubstituted or substituted with one or two
Ro substitucnts, (3) fluoro; (4) perfluoro Cl4al kyi,
straightthal n orbranched; and R3 is selected from.
(1) hydrogen, (2) Cl1 alkyl, straight chain or
branched, unsulistihtted or substituted with one or
two kb substituents, (3) fluoro, (4) perfluoto

G 4al kyl, straight chain orbranched; or R2 and R3,
together with the carbon atomto which they are -

a0 Capiatinnd scinngicdin A Rty | S {00 rao,

F‘i;‘m@%‘?mﬁ% letnyﬁz(z%é&a A s jﬂﬁﬁbr&eﬁﬁsiz B3

ydr ogen, nor for
d:mc@alpmmmﬁgleoup together with the carbon to which they

arﬁ %: & t?ﬂi&ﬁ&:&@ 1013, 5 hitioagRsnyl)-2-methylpropan-2-ol,

br3a @"g‘hl%ﬂgﬁ aéﬁQ -dl@t B gqytl,}-i-gy‘{l,myﬁ -methy]propyl]azetidin-1-

yiymddhypenzonililegen atons; RO is sel ect ed fiver: (1)-

. Cl4a 1~
LR TP Pt SRR MBS g s
yl}megirflbenzgnstuilbst i t ut ed or substituted with one to three
Il dimehG I EIpRH ] Retifiki- 1L S
st rgy-gﬁlkhg%gﬂ?nQ&ggﬂgﬁg{)rﬁ%aﬁgut,)zst it u? gd pg r}
Yi}mf#u’%?‘?z? # an one, two or three carbon atons with
one to three Ra substituents, and (4) -CF3; Rl | and
RIZ((&5) e - Haf(h) - reapphast)(4-yyasepbeat ekt prtiding3tyl}-2-fluoro-2-

mﬂmylf}%gép@g?ﬁﬁm%@ q&m‘?ea' kyl, straight chain or branched,

substltuted with one to three .
s l}b[iﬁclalg@nh@yB@F@cﬂlémoﬁ rlriRaro-§-G4- G2 Agrrgebfyt)phenyl]-2-
methygr&g}lﬂ%t‘ &E@&Bmgﬁlyﬁﬁﬁlﬁgﬂ&ge ahd) perfluoro C1, 6al kyl,

5{(4—chlomphenyl) {3-[(15-13, 5-—d:fiu0rophcuyl)—Zmﬂuoro-z-mcthylpropyl]azctldm-1~

P yi}methyl)thiophene-3-carbonitrile,

v ora pharmaceutically acceptable salt thereof.

20 The compound according to Claim 1 of structural formula I
r® L
R, Z '
\r p; 7
o -
wherein; '
) 'Ar i se[ccted from:

n phenyl, and
@ pyhdyt _ ‘
wherein phenyl and pyridyl are unsubstituted or substituted with o1 or twa RC substituents

R4 is selected from:

¢ Téalkyl, straight chain or branched,
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(5) C3gcycl oai kyl, unsubstituted or substituted with
one to three substituents selected from Pa, (b)

cyci oal kyt - Cybai kyl wherein al kyl is. straight chain
or branched, (7) cycloheteroaikyl; (8)

aryl ,unsubstituted or substituted with one to three
substituents selected fromRA (9) heteroaryl,
unsubstituted or substituted on a carbon or nitrogen
atomWth ono to three substituents selected fiam Ra,
(10) aryl d-6alkyl, wherein alkyl is straight chain
or branched, (I I) heteroaryl Cl _6al kyl, wherein al kyl
is straight chain or branched, or R I and RI 2
together with the aton(s) to which. they am attached
-forma heterocyclic ring of4 to 7 nenbers containing

O- adghi t 19 t| ndependent |y sel ected
§n1ox§§ s u?%ﬁ% h %ﬁg each-tka is
i e pefruefiony %f@s'aéekaéwrf’vamkpd (1) hal ogen, (2)
N&HE)(Ggywdaﬂﬁﬂ oat boxy, 176 (4) Cl4al kyl, (5)
éalk Nt §6) aryl, (7) aryl Cl.4alkyl, (%)
¥ r ox CF31 (10) -OC(O) Ct4atkyi, and (11)
ak8[ ox te“Wﬁ@reln al kyl is straight chain or br anched;

e%ﬁh@l&lﬁeﬂﬂ%@ﬁlﬂﬁ? A urS RS sl Wf“
gaxgﬂ::g% 89 c;‘cé%l&!Fégny%nﬁ )heteroa\i-yl are uns.Su)bst: %zetédeoi* gu%g(}/ one or
o RC subsutuents

R3, RS, R7, and RS are ¢ach independently selected from: tiydrogen, C)_galkyl, unsubstituted or
substituted with Rb, and C, calkenyl, unsubstimted ot substituted with Rb;

Z is selected from hydrogen, hydroxy, fluoro, methyl, and -N{RI1)(R12), and Z1 is selected from:

TR3 : 1
R oboan
X and .
X is iﬁd{:pmdently selected frosix;
D C,_21kyl, straight chain or branched, unsubstlmwd ot substitirted with one to two Rb

subsamems
‘ (2) perfluoro C,_calkyl, ‘
@A) Gy gatkenyl, straight chain or branched, unsubstituted or sub'sﬁuit'ed with one to two Rb

substituents,
@ G, galkynyl, straight chain o branchod, uusubsntlned or substituted with one to two Rb
] subsumcnts
<G cyamo,
18 COpRIO,
AN -CO)ORIY,

A8 CONRIYRI2),
T A9 -NRS(0)pRI0,
(10)  -NROC(O)RIO;
(1) -NROC(O)ORIO,
(12)  NERIHERIZ),

(13} -S(O)nR10,
14y . 4mRﬁL
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(8) ~-AOORIA (9) -QONRe)(R, (10) -N(R9)g(0O nR10
(11) -NRAC(O RLO (12) -NROO(OOR10, (13) N(Re)(Rfj,
(14) .-S(ORRIO  X15) -S(O 20kW :(16) -OC(O R10, n
(17) OC(ON(Re)(Itf),.y (18) -N®2, (19)
C3goycl oal kyl ; and (20) cycl oheteroai kyl; wherein
cycl oal kyl, eyel ohetcroal kyl, heteroatyl and aryl are
optionally substituted with one to four substituents
selected froma group i ndependently selected from Rd,
each Re is independently selected from 177 (1)
hal ogen, (2) -OR10, (3) --CF31 (4) aryl (5)
heteroaryi, (6) cyano, (7) -C(OR10, (8) -C(O OR10,
(9) -A(ON(R11)(R12), (10) N(R9)S(QnRIO (11)
-NROC(O R10,. (12) -NROC(OORtO, (13) N(1211)(R12)
_ (14)(15)8( 9)-’888519'0 (a%‘?) -S(O) 20R10, {16) -0OC(O R1O
(16)  -OC(ONRI)R1Z);
Y is selected from:
(1)  bydrogen,
(2} hydroxy,
3) C,_salkyloxy,
4)  fluoro,
(5) C1_3a"(yl,
(©) trifluoromethy!, and
, {7) NERIYR12);
Rl'ig selected from:
1) aml,
(2} heteroaryl,
B)  Cyeycloalkyl, and
@ eycloheteroalkyl,
wherein aryl, heteroaryl, cyclaalkyl and cyclohcteroaikyl are unsubstatutod or substituted with

one to three R substituents;
. R2 s selected from:
: (-1-) hydrogen, '
@) - €y gatkyl, straight chain or branched unsubstituted or substzwted w:th one or two Rb
: sabstatucnts,
{3 fliacro, '
‘ .4 perflucreC 6alky{ straight ¢hain of bmnched. and-
- B3 i selectod from: : '

e hydrogen,

4 C galkyl, stmght cham or hranched, unsubstztuted or substxmtcd with one.ortwo Rb .

substituents,

() fludro, .

M) ,perﬂuom Cl 621Kyl straight chain or branched:
or B2 and R3, together with the carbon atom to- wlnch they are attiched, form 1 carboayl group or |
43w 7 membered carbocyolic ring;

pmwded that when X*.is -NROC(O)R10, -NR9C(O}0R19 “NRU)R12), or ORIO, then R2 sind R3 are

not: -
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(17) -CC(ONR1) (R12), (18) -NX2, (19) C
7cyel oal kyl, (20) cycl oheteroal kyl; (21) Ci-Ckyl,
(22) C2.6al kenyi, (23) C24al kynyl, and (24) aryl Cil
al kyl; wherein al kyl, al kenyl, al kynyl are straight
chain or branched; al kyl, al kenyl, alkynyl,
cycl oal kyl, cyal oheteroatkyl and aryl are optionally
substituted with one to four snhstiutents Selected
froma group i ndependently selected fromRd, each R4
Is independently selected from (1) hal ogen; (2)
11812 (3) Cil-lalkyl, .(4) Cldal koxy, (5) aryl, 178
(6) aryl Cil.dalkyl, (7) hydroxy, (8) CF3, (9)

¢+ -CICF3 (10) -C(ORO (11) Cp2RLO (12)

C(O) NR’11R12 (13) -OC(O) Cl_4al kyl,7 (14) -NROC(O R O
(17)

ny Rl "R12 (16) NROC(O ORI O '
"i8) -OC(OQ N c11R12,and (19) aryl oxy,
o 1 o%grgmtegegmwmmmmbmnﬂbﬁde attached;
is sel ected from. hy agen, C; 6a1kyl and C,_calkenyl, straight chain or bmnched, unsubstituted ot

substituted with one to theee halogen atoms; :
R10s gelected from:

(¢)] Cy.42lkyl, straight chain or branched; unsubstitted or substituted with one to three Ra

substituents, '
7(2) aryl, unsubstituted or substitiited with one to three Ra substituents, .
) aryl C, 4Akyl, wherein alkyl is straight or branched chain, unsubstituted or substituted on

one, two or three carbon atoms with one to thyee RA substituents, gdnd

) ey
R1¥ and R12 are edoh independently selected from:
(1) tydrogen,
. (g): - G galkyl straight cham orbranched, unsubsututed ot subsututcd w:th one to threg
substifuents selected fromm' Ra, ‘

3) C,.galkenyl, straight chiaiit or branched,
4 perfluora C, ¢alkyl, steaight chain or branched, -
B €y seycloalkyl, unsubstituted:or substiti:tc_cl wich one to three subsﬁtue'nts selected from
R,
: (6)': cyc!oalkyl{Il -galkyl, wherein alky} is straight chain or braviclied,
{7 cycloheteroalkyl,
,_{8). aryl, nasubstituted or substituted. with one to three substituents se!ected fiom Ra '
{9} heteroaryl, unsubstituted or substituted-on a caibon or muugen atom With ouc: o threc

.. substituents selected from Ra,
{0y  ‘arylC 1-g2lkyi, wherein alkyl is straighit <chain or branched,

1) hetematyi ¢ _Ga!kyi wherein alkyl is. straight chain ar- branched or
RlI and R12 together with the atom(s) to which they are attached form a heteracyclic ringof 4 to?
EeRn;bm containitg 0-2 addmonal hetematoms mdepcnden_ﬂy selected from oxygen, sulfur and
each Ra j5 mdcpmdently selected from;
(N halogen,
@) N(RexRrSf,
@) caboxy,

176



Re and Rf are each independently selected from (1)
hydrogen (2) G _gailcyl, straight chain orbran6hed,
unsubstituted or substituted with one to three
substituents sel ected from hal ogen, hydroxyl; and
Cl~6al kyl oxy-, (3) Cz-gai ke 1Yt, stlaight.chain or
branched, (4) t> uoro C al kyl, straight chain or
branched, (5) Cl-Eal kytcarbonyl-, straight chain O
branched, unsubstituted or substituted on a carbon
atomw th one to three substituents selected from
hal og aen, hydroxyl, and Cl4allryloiy-, (6)
G -%al | cyl carbonyl o; cy-, Straight chain or branched,
unsubstituted or substituted on a carbon atomwth
one to three substituents selected from hal ogen,
hydr oxyl , and C 6al kyl oxy-, (7) C 3-7 cycloal kyl,
(8)@. c§osd¥atkyl ~C1-6al kyi, wherein alkyl is straight
chdﬂn oC, hmarghed, (9) cycloheteroalkyl (1 O atyl,
bstituted or substituted with one to.three
)stituénts selected fi"in halogen, ~anino, carboxy,
ﬁyl argbGiadyh,  hydroxy, trifluoronethyl, and

neﬂhylcamhﬂﬂyloxy, 179 (11) aryl earbonyl -
bstéguted or.substituted on a carbon aton1mnth one

@grqg substltuents sel ected from hal ogen, ani no,
caf xy, kvhget hoxy, hydroxy, trifluoronethyl,

anﬂlhehhyMQarbonyloxy, (12) aryl earbonyl oxy-,
unamgggﬁhﬁk§gm ?ﬁr ‘% ed on a. carbon atomw th
t Uen

’sel ected from hal ogen,

Be t hree
“whgnlﬁ%gm% Wﬁﬁ@hyl met hoxy, hydr oxy,
trﬂflu@mwgmihyl and nethylcarbonyloxy, (13)
ha@proabmho unsubstituted or substituted on a carbon
qii trggen atomwith one to three substituents
ﬁecte ¥rom hal ogen, anino, catboxy, methyl,
néﬁhoxywlhydnxy, trifluoromethyl, and

nﬁﬁhylﬁﬂ&bﬁﬂyloxy,, (14). aryl d - 6a|ky| wher ei n_al kyl
|§Qstr Qt chai n or branched, and (15) heteroaryl -

Ct’-6al wherein al kyl is stralght chain or
bﬂanch OJRJP. Re and Rf together with the aton(s) to
mh&ch KMeynaﬂe attached forma heterocyclic ring of 4

ntai ning 0-2 additional hetereatons
(Egggjlected from oxygen, sulfur and N R9;
ron10 1, and 2; or a pharmaceutically

: a{;ld)a ptm%(@mw t her eof .
{12) -NRIC(O)OR1O,
(13)  NRe)RS,
{4 -SOmR1Y,
{15)  -5(0),0RI10,
{I6)  -OCO)R10, »
a7 -OC(O)IN(ReE)RI), y
(18) NO,,
(19) C3_7cyclqalkyl and
(29)  cyclehereroaliyl; ‘ -
wherein cycloalkyl, cyclohetcmalkyl, heteroacy] and zuyl are 0pt|onally substitated with one to
four substiticnts selected from a group mdependcntly selected from R,
cach RC s mdependcaﬂy se!ecwd from:
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21 The conpound according to Claim1l of structura

formula 1: R4 17 1 wherein: .4r is selected front:

. (1) phenyl; and (2) pyridyl; wherein phenyi.and

pyridyl are unsubst tote d or substituted with one or

two Rc substituents; R4is selected from (1).

a _,alkyl, straight chain or branched; (2)

CyGaIkenyI strai ght chain or branched, (3)

C2yalltynyl straight chain or branched, (4).

C3_7cycloalkyl, 180 (5) phenyl, and (6) heteroaryl;

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

or substituted with one to three Ro substituents, and
N cycl oal kyl, phenyl and heteroaryl are unsubstituted or

substituted with one or two Re substituents; R5, R6;

R8 are each i ndependently sel ected front
dro ﬁgmfl _6al kyl , unsubstituted or substituted

X h RBRI%Nd C2 6a|keny| unsubstituted or substituted
W8t h RBF,, Z and ZI together form (" 3R R2 ??L C=N

z?s sel cted froth: . (1) hydroxy, (2) Cd4alkyl,
rai ght chain or branched, unsubstituted -or

. Kbst qtqwed.vmth. one to two Rb sabstituetits, (3)
pRr f | gaeig. Cldal kyl, (4) Ozdal kenyl, straight chain or

.gggnqkﬁgmaneubstituted or 'substituted with one to
.Rb s ituents, . (5) CZ 6a0rynyl, straight chain
W, b @, unsubstituted or substituted with one to
(0. REOIIDRIYeNt s,
(1) NRHSO)mRI0,
(11) -NROC(O)RI1O,
(12)  -NRIC(Q)ORIO,
(13)  NERIHERIY,
(14 -S(0)R10,
(15} -S(0),0RI0,
(16)  -GCO)RIO,
(17)' -OC(OINR11)(R12),
- {18y . -NOQ,,
as) G, oycloalkyl,
(20)  cycloheteroalkyl;
@2 ¢ alkyl,
- 2 G galkenyl,
© (23 Cyalkynyl, and
{24)  ayl-Cy alkyl;
:ytt:::ll?c;lk:; ;(l}l;e::; ::kk::l:; :m s:raxght chain ‘or branched; alkyi a,lkenyl a]kynyi
aryl ar¢ optionally sibstituted wnh one to four substituents
Selected from a group independently selected from Rd
mh RAjs mdcpcndently selected from:
(1)  halogen,
@ —NRI Ipi2
) Calky,
4 (o —alkoxy,
3)  aryl,
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(6) cyan, (7) -CQRO (8 OO0, (9)
CONRI1)(RL2), (10) -N(RO)S(OnRi 0, j11)
--NRAC(QR O (12) -NRAC(O ORIl o; (13) -N(R11)(R12),
(14) S(OnRio, (15 -ORIQ .(16) -OC(0)RLO and (117)
-OC(ONR 1) (R12); 181 Y is selected from (1)
hydrogen, (2) hydroxy, (3) G _3al kyloxy, (4)
fluoro, (5) C.3alkyl,. (6) trifuoronethyl, and (7)
-N(R1)(R12), R is selected from (1) aryl, (2)
heteroaryl, (3) C3..Tcycloalkyl, and ., _ (4)

cycl ohet eroal kyl wherein aryl, hetemaryl, cycl oal kyl
and cycl ohet er oal kyl am unsubstitated orsubstitute4
with one to three Rc substituents RZis sel ected
front: (1) hydrogen, (2) Cl.6alkyl, straight chain or -

brgnchegic pstituted orsubstituted with one or two
Rb substd’%ﬁts (3) fluoro,
(N hydroxy,
Q@) CF,,
9}  -QCFs,

(19  -GORIO
1) . -Co3R10,
(12) -CONRIIRIZ
13)  -0CO)C, alkyl,
(14) -NROC(O)R10,
(15)  -OCO)NRIIRIZ,
(16) -NRIC{O)ORIU
A7y -NROC(ONR! IRIZ,
(18)  -OCOINRIIRIZ ang
(19 aryloxy,
~whicrein alkyl is straight chain or branched;
Re and Rlare each independently selected-—from:;_
5] hydmgen
(2) C,_galkyl, slnught ¢hain or branched, unsubstatutcd or substituted with one ta thrae -
B substituents selected from haleg«m hydmxyl and C,; calkyloxy-,
. 3 C, galkenyl, straight chafn or branehed,
(4 perfluoroC; Alkyl, stmnght chain orranched,
[&) I gtkylcarbonyl-, straight chain of bmnched, unsubstituted or Subst[tuted oma catboa
B atom with one fo three substitneits sélected from ’ha!oaen, hydmxyl and C, 6a!kyloxy—-
{6y _ Cl_salkyicarbonyloxy- Straight chain or branched, vnsubstitited or subst:tuted ona '
carbon atem thh one to three substltuenu; selected from halogen. hydroxyl and C,
- galkyloxy-,
N ¢ 3.7 cycloalkyl,
{8) . cyeloalkyl-C 1.g8lkyd, whcrcm alkyl is stnght cham or branched,
) ) cyclohetcmalkyl .
- (10) aryl unsubstituted or suhstxtuted with one to three substituents selected from halogtm,
ammo carboxy, methyl, mt:thoxy, hydroxy, trifflucromethyl, and meﬂ'aylcaxbonyioxy.
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(4) hydroxyl; (5) perfluoro C alkyl,. straight chain
or branched; and 123 is selected from (1) hydrogen,
(2) Cl.6ai kyl, straight chain or branched,
unsubstituted or substituted with one or two Rb
substituents, (3) fluoro, (4) : hydroxy, (5) :
perfl uoroCl_ saIkyI strai ght chain or branched; or R2
and R3; together with the carbon atom to which t hey
are attached, forma carbonyl group or a 3 to 7
menber ed carbocyclic ring; provided that when X' is
hydnmxy, -NROC(O) R10, :.NROC(O OR10, -N(RI 1)((212), or
ORI O then R2 and R3 are not 182 (1) both hydrogen,
nor (2) forma carbonyl group together with the carbon
to which they are attached; RO is selected from

ygro | ken strai ght chain
_ Ii ﬁ br anch g - S‘%E%J‘mw%pgub%%&%%ﬁggﬂ oM Bl W Porrshe to
t h r ee“ﬁ%ﬂt‘l‘f fricsied fem hatagen. gmine| catboorimbthnd metibky, bydroxy,
Cl- 4a1riﬂy®msﬁyﬂ andyhdthytdamoiy ik, br anched, unsubstituted

' t1.t { 2
2{2§f”“§“‘d““"b‘??”’i ff“ 8 ok R o s PR et
Ra suﬁasﬁ%ﬁ'f“% ‘g“i‘) halgeen, apno, catbpy) methihanetiony, hyduy, i s
strai tgﬂvormetm amoﬁﬁddcmmy,unsubst ituted or

QUDS tHetetbhBfl u&ﬁbsﬁﬁfé@ or ul¥Bni o E&%ﬁ Lo W' o h

: b - 9 fhype
ne g brer g sune et Sl A A A

hydr Ja@ieronietyl, @d$mitiglirborstoxgj ght chai n or branched,
{ifls ubrst Cf_pllart] whereis bk strpRanad soibe00@ by t hr ee

‘ sthlattﬂu i kenyi
4 and Sl)b > él ﬁﬂgr 1t anclﬁpg]s%éh@" O%mgﬁl ?51)6/al kyl ,
an Rs {ﬂg ‘k"% e Eﬁé fop(shie vhich e aig anaelp f@@a@eﬁy@mw tiaglof 4 to 7 mermbers
sgnisinlog 02 pdditual brreosartst ihdeptraetapisiiite 8mloRyehA) s8ir and N-RY;
“nissclecBid BStnlol U S sel ected fr om Ra

ora pha.r_maf;cutically aceeplable-salt thereof,

21. The compound acoording to Claim 1 of structimal formula J:
Sl o
0 whereln: ‘
Aris selected from:
‘{5!) pheayl, aud
2 pyridyl;

|- wherein phenytand pyridyl ars unsubsumted ot subistituted with one or two Re substltuentS'
R4 selected from: :

['¢h] Cy _Galkyl, straigh_t chain or branchied,
) Cygalkenyl, straight chain or branched,
() €, galkynyl, straight ohain or branched,

B Cyjcyclosliy,
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(6) cycloal kyl -Cl~al kyi, wherein alkyl is straight
chain or branched, (7) cyclofeteroal kyl, (8) aryl,
unsubstituted or substituted with one to. three
substituents selected fromRa, (9) heteroaryi,
unsubstituted or substituted on a carbon or nitrogen
atomwith one to three substituents selected fromRa
(10) aryl d-alkyl, wherein alkyl is straight chain or
branched, (11) hateroaryl C1,0lleyt, wherein. alkyl
is.sttaight chain or branched, or 1111 and R 2
together with the aton(s) to which they are attached
forma hetencyclic: ring of 4 to 7 nmenbers containing
0-2 additional ‘heteroatottts independently sel ected
fiorn oxygen, sulfur and NR9; each Rais
epeegnthy selected, from (1) halogen, (2)
aﬂe)( 3) carbony, 183 (4) C1,4alkyl, (5) -
4a|'1§é‘§?§‘7= (6) aryl, (7) aryl Cldalkyl, (8)
hykereisikyl, 2lkoiyl, @pBalicfiiGye uibBk@uallor bbb wamille m(ama Rb
bt UG oyl sl S S SR o0 LB ADER B o

Endependently sel ecte ont
(4). aryl (5) heteroaryl (6)
RS, RG( eac %gﬁ_@@ltly § lg:}cd _ﬁmndx C, galiyL, nnaubstltuted or
subst:tutcd wit Rb and G, galkenyl, unsubstituted or substituted with Rb;
Z and Z1 together form:

R' R?

HR2 H%//'*CzN

Xis selected from: .
(I hydroxy. '
P4 €y golkyl, stmiaht chain or branchcd, unsubsututed or Subst{mted with oiie fo two Rb

_ Substltnems,
@) perfluoro ¢y _Galkyl
: @) 2 Jﬁalkany[, straight chain or branched unsubshtuted ot subst[tuted with éne to two Rb

 substifuents, '
O - Cpglkynyl, sixmght chain or branched, unSubsum;ed or subsntuted with one to two.Rb
S subshtuents |
{6) tyano,
M - CORIO,

B - -ClOYOR10, B
L0} CONRIDERD,
{10} -NROS(OMRIL,
{H)  -NROQEO)RIO,
{12y -NROC(O)ORID,
a3) NRIHRIZ),
(14)  -SO)RIO,

(15)  -ORI0,

-{16)  -OCO)RIT, and
(7 -OCEOINRITR12);
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(9) -AONRe)(R  (10) -N(R9)g(OQfR o, (11)

-NROC(O) R10, (12) -NRAC(OORIO (13) N(Re)(Rf1.

(14) -S(OnR1O, .(15) S(OyYyOR10, (16) -OC(OR10, n

(17) -CC(ON(Re) (Rf), y (18) -N&2, (19) _

C~cl oal kyl , and (20) oycl oheteroal kyl; wherein

cycl oal kyl, cycl ohetero;al kyl, heteroaryl and aryl are

optionally substituted. Wth one to four substituents

selected froma group i ndependently selected from Rd;;

each Rc is independently selected from 184 (1)

hal ogen, (2) -ORLO (3) -CR3, (4) aryl, (5)

heteroaryl, (6) cyan, (7) -CCORO (8 QORI QG

(9) -AONR 1)(R12), (10) -N(R9)S(OQnR G (11)

-NROC(O) R10, (12) NRAC(OOR 10 (13) N(RL.1~(R 2)
Yisaé%%ﬁoS(O)anO (15) -S(0)20R1O, (16) -0OC(0)R.o,

OO N(R1L1) (g12)
hydrogen,
(2) hydroxy,
v @) Cpjalkyloxy,
‘(4)  fluoro,
B Cpaalign,

(6)  trifluoromethyl, and
(M -NRI)RIZY
Rl is selected from:
) v,
2 heteroagyl,
@) 3 geycloalkyl, and
@) cyclohcteroalkyl : -
whereinaryl, heteroaryl, cycloalkyl and cyclohetemalky! are unsubsbtuted or subshtuted wuh '
one to thice RC substituents;
.' R2 is selected from: -
' (1) hydrogen,
_ (2)7 Cyg2lkyl, straight chain or branched, unsubstituted of substituted with ong or two Rb .
subsﬁme_nts'; ‘ |
() fuoro,
(® hydroxyl,
_ {5) perfluoro G gkl stratght chain ot branched; and o
LR3 is selected from: '

{1)  hydrogen, ' ‘
@ ¢ ‘Galkyl straight chain or branchod, unsubstitated or su’bstatmed with one ortwo Rb
~ substituents,
(3 fluoro,
{®  hydroxy,

: '(5), perfluoro-C; _salkyl, straight chain or branched;
ot R2 and R3, together with the carbon atons to which they are attached, form 2 carbonyl gmup or
al3tn7 membered carbcrcycl:c ring;
pmwded that when X" js hydroxy, -NRIC(O)R10, -NRIC(O)OR1O, -N(R] 1)(R12) or OR10, then R2

+ andR3arenet.
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(18) -NO2, (19) c3.7cycioal kyl; (20)

cycl oheteroal kyl; (21) Ct4aikyl, (22) Cwal kenyl ,

(23). C2-6 alkynyl, and (24) a-C4-sal kyly wherein

al kyl, al kenyl, al kynyl are straight chain or

branched; al kyl, al kynyl, al kynyl, cycloal kyl,

. cycloitetereal kyl and aryl are optionally substituted

with one to four snbstituents Selected Odin a group

i ndependently selected fromRd; eaeh |Itd is

i ndependently se lcxtedfin m (1) hal ogen, (2)

--NR11R12 (3) Ct4al kyl, (4) Cal koxy, (5) aryl, 185

(6) aryl C, -yalkyl, (7) hydroxy, (8) CF31 (9) -OCF3,
: (10) -C(OR O (11) -CO-Rd, (12) -C(ONRi 1R12, (13)
' -0C(O) Cl4al kyl, (14) -NRAC(ORJIO  (15) -0OC(O NrR1

15%(2 o@yd %Q) ORIO (17) =NRAC(n)NO R 2, (18) -

6) t[\IRI and
m 2 carbonyl group together with the carban to which they are attached;

R? is selected’ from: hydmgcn, G _Galkyl and C, galkenyl, straight chain or branched, vnsubstituted -
or substituted with one to throe halogen atoms;
R10 js gelected from: _
(1) C_qalkyl, straight chain-or branched, unsubstituted or substituted with one to thres R2
: ‘substitucats, o
4] atyl, unsubstitutéd or substituted with one to three Ra substituents,
) aryl C_galkyl, wherein alkyl is straight or branched chain, unsubstituted or substituted on
one, two o three cathon atoms with one to three R2 substituents, and
4) «CFy;
R and R12 aje each independently selected from:
(1) . hydrogen, -
(). Cygalkyl, straight ohain or branched, unsubstituted or substituted with one to three
substituents 3e[ecte&fmm R4, ' '
(3 G, galkenyl, straight chain or branched,
@ perfluoro C,_calkyl, straight chain or branched,
&) C; cycloalkyl, unsubstitited or substituted with one ,to-ﬁ_lrce substituents selected from
Ra, '
{6) cycloalkyl-C _Gaikyi, whercm alkyl is straighir. cham or branched
(7)  oycloheteroalkyl,
{8) aryl, unsubsﬁtuted or substitated with one 1o three substituents seiected ﬁ—om RA3,
) heteroaryl, unsubsumted or substituted ona carbon ef nitrogen atomn with one to three
: -subst:mems selacted from R8, .
(10)  arylC 1-621kyl, wherein alkyl is straight chain or branched,
{11} heteroary! C, _Galky’l wherem alky! is straight chain or branched, or
31 ! and R12 together with the ator(s) to which they are attached form 2 heterpsyclic.ring of 4 to 7
:cn;bcm §0ntamlng 02 addltlonal heteroatoms independently selectad from oxygen, sulfur aﬁd ‘
R : :
‘each Rat is mdepcndently selccted from:
(1)  halogen,
2 N(R¢)(Rf)
3 carboxy,
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(19) aryloxy, wherein alkyl is straight chainor
branched; Re and Rf are each independently sel ected
from . (1) hydrogen . (2) Cl.salkyl, straight chain
or branched, unsubstituted or substituted with one to
three substituents selected fnmm hal ogen, hydroxyl;
and Cl1_al kyl oxy-, (3) C24ai kenyl, straight chant or
branched, (4) per(luoro Cl. Ikyl, siraighf chain or
branched; (5) C1, Sal kyl catlwnyl-, straight chain or
‘ branched, unsubatituted gr substituted on a carbon
atomwith one to threesubstitucnta selected from
hal ogen, hydroxyl, and Cl al kyl oxy-, (6) 01-sal kyl ca
honyl oxy-, straight chain orbrauched, unsubstitutedor
substituted on.a carbon atomw th one to-three
bstltu nts sel ected fwm hal ogen, hydroxyl, andCl_
1 kyI L (7) CG3_7cyel oal kyi, (e . cycloalkyl-
éﬂkylcbmmwwnln al kyl is stralght chai n or branched,
®) om@ioheteroalkyl (10) aryl,. unsubstituied or
?%bstl %ﬁmth one to three substi'tuents selected
rom ami no, carboxy, nethyl, tnethoxy,
ﬁ@dro%ﬁm@wlfluorotnethyl and net hyl car bonyl oxy, 186
(91) eryl earhoayl - unsubstltuted or substituted on a
bo ne to three substituents sel ected
?ﬁ% Qxﬁéﬁg%wh@ﬁﬁﬁ cazfi oxy, nethyl, nethoxy,
ro%ﬂmw;trlfluoronethyl and met hyl car bonyl oxy, (12)
%ﬁkﬁ&kﬁ%ﬂlgﬁthn&gﬁmjltnt ed or substituted on a
ﬁmhﬂbeﬂ&%@ﬂM%hggﬁykﬁEugne to three substituents sel ected
ro - amno, carboxy, nethyl, nethoxy, hydnxy,
£ i f 18t hyl , and net hyl carbonyl oxy, (13) hetemaryi,
@rsubsmifut ed or substituted on a carbon or nitrogen
@gyom-grtih one to three substituents selected from
@ilogen am no, carboxy,. nethyl, methoxy, hydroxy,
i f 150 onet hyl , and net hyl car bonyl oxy" (14) aryl
@Balﬂy&mmmhereln al kyl is straight chain or branched,
cdab, heteroaryl Cl-6al kyl, wherein alkyl is-

éﬁr &ﬁ ﬁpaln or branched, or Re and Rl together
th aton(s)-to which they are attached forma

(ﬁbterﬁﬁp@Rﬂk ring of 4 to 7 members containing 0-2
@addi te@yrafrejpet,er oat ons i ndependently sel ected from
(qnygqggygﬁhhﬁu)and N—R9 nis selected. fromoO, 1, and

(1 ) -NRIC(O)RIO,
(12)  -NRIC(O)ORIO,
(13)  -NRe)RH,
(14} -S(O)R10,
{15)  -8(0),0Rr10,
{16} -OC(O)RIO, n
an OC(G)N(Re)(Rf},
£18) -NO,,
(19} Cycycloatkyl, and
(20)  cycloheteroalkyl;
whiezein cyclaatky), cyciohe:cmalkyl heteroaryl and aryl are optionally substituted with one to
| four substituents selected froma group mdcpcndcnt!y selected from R4:
b each Re.is independently selected from:
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or a pharmaceutically acceptable salt thereof. 22, The
conpound according to Claim |' selected from (1)
i -{1-[his(4-chl orophenyl)nethyllazetidin-3-yl}-
-(3,5-di fluorophenyl)acetone; (2) i1l-Ubi
S(4-chi onphenyl ) prethyl jazetidin
3-glidene}-i{3,5-difluorophenyl)-2- nethyl propan-2-ol;
(3) I -(i-tbis(4-eltiorophenyl)nethyl]azetidin-3-yl
denel - 1- (3-fl uorophenyl)-2- nethyi propan-2-ol; (4)
| - (1-[ bi s(4-chl oropbenyl ) net hyi jazetidi n=3-ylidne}-1-(
3. chl orophenyl ): 2- nethyl propan-2.0l; (5)
1-0-i bi s(4-ehl orophenyl) etfiy4]azetidin-3
yl i deae} 1- (441 uor ophenyi)-2- net hyl propan-2-01; (6)
1-{ 1-{bis{4 chl orophenyl)nethyljazetidin-3-ylilone}
Z(QnBtthmL pyridin-3- yl propan-2-01; (7)
gé [ﬁ o4-chl argphetty]) met hyi]azi[idin-3=ylidene)-2
t hyl: Chien-3 ylpropati.2-ol; (8) 1- f
bi s(43chl or ophenyl ) medtyi ) azeti di n-3-yl i denc) - 2- met
¢ -1 -4 en-2- Yl propan-2-ol; (9) -

' 5 chl or ophenyi ) et hyI ] azeddi n- 3yl i dcno) - 2- ne
.-tg%-l@%ﬁﬁﬁe |

3t hyl -1 H Wdlazol - 4-yl propan-2-ol ; 187:.
O cyano,

'1€7II - (-B{ORM, chl or ophenyl ) met hyl j azeti di n-3_yl i dene) - 2-
' r@jh Id %ﬁm (iri.fluoronethyl)phenyl]propan-2-ol;. (11)

9(1 ( {4c{l| or opheayl ) net hyl j azeti di n-3-yli dene)
2()n dro yI propyl)benzon itri 1c; (12)
HJQ)I - (H@{%ﬂ(@m&i%hl or opheuypnet hyl ) azeti di n-3-yl i dene) -
Qﬂ)ydr_gmyc@))gmet hyl propyl ) nicotinonitrile; (13)

:%éi ﬁ % nphenyl ) et hyl j azef di n-3-ylidene)-3-(3
2|It nyl) 2, 2- dlrrethylpropanenltrlle (14)

3‘1 -N(Rll){R12)
I(ic()bl H@9melié,or ophenyi ) met hyl j azefi di n- 3- ylidene)-3-(3,

1-[bi §(4 ¢hl or opheny{) met hytj azetidin-3-ylidene)-34
£19_ 4iQ®@#, Bphenyi ) - 2- " et hyl propanenitrite; (16)
4}7@(4-::@{0;"(&1)1)@113; ){3-[1-(3,5-difluor pp4rry| ) - 2- hydr oxy

.th f lyggy @RIENYi ) - 2, 2- di met hyl propanenitrile (iS)

{19) C3_7cyclohlkyl-,

- {20 syclohetcroalkyl;
QY Cpplyl,
{22} G, qalkenyl,

A23) G, galkynyl, aid
A (24) aryl-C;._Ga{kyl,

wheréin alkyl, alkenyt, alkyuyl are stmght chiain or bmnchcd alkyl, a]kenyl, alkynyl,
cycloalkyl, cycloheteroalky! and aryl are optionally subsntuted with orie tao four substmmnts
-sélected fiom 2 group-independently selected from Rd '

- cach Rd is independently selected from:

1) thalogen,
@)  -wrilpiz
(3)  Cpulkyl,

4 C,_alkoxy,
5y an,
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met hyl propyl j azeti din-1-yl)nmethyl)benzonitrile; (17)
2-{1-[ bi s(4-ehl orophenyl ) net hyl ] azeti di n- 3=yl i dene) - 2-
(3,5- difluorophenyl)ethanol; (I8)
2-(1-[bis(4-chl orophenyl)nethyljazetidin-3-ylidene)-2-
(3, 3-di fluorophenyl)ethyl 4-nitrophenyl darbonate;
(19)
2.11-[ bi s(4-chi orophenyl ) net hyl jazeti di n-3-yli dene) - 2-
(3,5-d fluorophenyl)ethyi isopropylcarbamate; ' (20)
1-[ bi s(4-chl orophenyl ) net hyl j azeti di n-3-ylidene)-2{
di fl uorophenyl )ethyl ditnethyl carbamate; (21)
s(4- chi oxophenyl ) net hyl Jazeti di n-3-ylidene)-1-(3,
| uor ophenyl ) propan- 2-01; (22) .
[ bi 44-chl or ophenyl ) met hyl j azeti di a-3
y ene) 3; 3-ditluonphenyl)-1-. nmethylethyl
bpr peé&ﬁbnate (23) -
2511 pmg{ -trLlI arophenyl )netitytjazetidi n-3~ylidene)-
Zs) 3, %ﬁdl [ uor ophenyl ) -i- nethyl et hyl 4n|tnphenylr
g{bon (24)
1. %% 4- chl orophenyi ) nmetltyl ] azeti di n-3-ylidene)-2
((Qi 5=(€(DDR1199r ophenyi }1- tuethyl et hyl
Rgarbanate (25)
1 (bi orophenyl )net hyl j azeti di n-3-ylidenne) -2
% qu?“ﬁlldgp@phenyl )-1- met hyl et hyl
heﬁN%QEémﬁhﬁate 188 (26)
gngl L&ﬁﬁﬁ hlorophenycnethyIJazetidin-3-0}.243,5-dif
onphen §t yI i sopropyl carbamate; (27)

2- [

3; 5-

| - [ bi

5-dif

2-(
|

|
1-
d
pr &Y

ﬂﬁhenﬁﬂfﬁ%@h&ﬁ?azetldln 3-yl}-2(3, 5- dlfluorophenyl)eth
NIEPophRarpamate; (28) 2-f

b bi nyl ) me-t hyl Jazeti di a-3
,g i i%%oéﬂﬁﬂéﬁu%ﬁnphenyl)ethyl nethylcarbanate (29) -
92X 148 4- chi or ophenyl ) met hyl Jazetidin-3 B :
Whepeialkyd isurslh) zhﬁw&pamxa) 1- net hyl et hyl :

Reanu{i"a} ’J.E%'?XJ fepdcn é‘}{gﬂ )methyl | azetidin-3-yl}-3-(3,5.

enyt) N— i sopropyl -2, 2- dlnethy|pr0pana"‘de
- (@g 1) (%:a&gm strgigi cl(:ér,mrbph&?qg |u)m'f£te)1 bdsubstitited with one ti:; three -
N |n3 WthsbrdL e m'ifaloénwéﬂf 5 goni tri le;
@3 %.éiﬂ} Libslx S% g?hl or%‘gl et h@/ Zeg( 5di n
i 143" B o o1 nyl) - 2- _
perﬂuom C, _sa]kyl sn*a:ght chaii or branched,
-(53 G sdkylcalbonﬁ— mght chain or branched, unsubstituted or substituted-on a ¢arhon
B sakotit with one to hirse. substmmnts se!eemd ﬁ'om tizlogen, hydmxyl, and Ci ‘6a1kylaxy~,
(6) C, gilkylcarbonyloxy-; straight chain or branhed, unmbsnmted or subsmuted amal
carbon atom with one to theee Subsnmcnts selected fiom halogen, hydroxyl, and C.
A 53]19’ k’xy ~ ,
M Cyzeycloalkyi,
(8) - t:)r'cks'alkyl-c1 _Galkyl when:m alkyl is suaight chaie or bmnchcd,
©® cyclohcteroalkyl :
-_(710) aryl, unsubstttuted or substituted with one to three substituents selected from Halogen,
ammo carboxy, methyl, mcthoxy, hydroxy, tnﬂuommethyl and methyicarbonyloxy,
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met hyi pr opan- 2=am ne; (33).

1-f1-f(3-chl orophenyl) (4-chl orophenyl) net hyl Jazeti di n-
3-y1}-1-(3,5- difluorophenyl)-2-nethyl propan-2-ol;

(34) (1R -1- f

| -((S}(4-chl orophenyl) (phenyl)nethyllazetidin-3-yl)-1-

(3,5 difluorophenyl)-2-nethyl propan-2-ol; (35)
1-f bi s(4-chl orophenyi ) net hyl]-3-[1-(3, 5- (FWIuorophenyI
)-2-met hyl prop-I-en-1- yljazetidine; (36)
3-(1{3,5-di fl uorophenyl) - 2- Jnethylprop l-en-1-yl]-1-(d
i phenyl net hyl ) autidine; (37)'
- 3- ((4-ehl orophenyl ) f3-11-(3, 5di fl uorophenyl) - 2-net hyl p
{ top-1-en-1-yl Jazetidin- 1-yl}.inetliyl)benzonitrilc;
8) 1 [ bi s(4-chl orophenyl)inethyiJ-3-[(1S)- t-(3;

0
(3
i H@{a@@ﬁyﬁ .wgz 1 U%Squ%% b B ol b . °
(1S)- 1su tidrgphteasn Jmitd, Edrbosy,arelwl, methoxy, hydroxy,
rret hy|tpﬁ®ﬂmieih§]28ﬁlnd&@lcarbcnwox)} met hyf ) beuzon i trile;

arylcarbon loxy-=, unsubstituted T, stbsti
g f uot op eny’) ubptitrted 1014 PERLATRRED AYA 9 duest |
d| n3- ;71“]“ P‘d‘ﬁ‘a#ﬂaﬂﬂmﬁ cathedy, methyl, methoxy, hydroxy,
3. ((S)tﬂfllmmmhthﬂranphefhy!&)i{oayz[,{yl S)-1-(35-difluerophenyl) -
~ Zakydn un or
ety LRt st vt oo ure
3- ({37 #%‘3 £ e heparayspinp, %tbmwptbylzmmwwmmgpyl ]
azet i gitoremediglfatd methylcarbonyloxy,,
(@i f babContkithyhcephanyyis bbb befmeRia &b e 189 (43)

R
e SO e B ek S i i sy chin s BSOS 9B | i -1 -
a”d% ?’g‘t thpr Pty ?4%F)dﬁ’ehlﬁwsmm@4heqﬁmmmcymmmgbntbmnembers..
- (cqmiining 0-2 additional heteroatoms independently selested fror oxy en, sulfur and N-RY:
msse}ééfoﬁﬁ(ﬁ),o{; ik 6 J S) 1- (3, 5 d| f1 norophenyl) - Itior 0- 9% et h

aze di n-1 -
°‘“P“%‘Hﬁf“¥ﬁ Pﬁ%ﬁéﬁlhf}wﬁfhenyurret hyl }. benzonltrlle (45)

(3 5 Wi £ | uor offhervyippund abcotding @ CaifEitsBpbRr Ry | - | - (di phe
. nyl nt@y hytl){@-%ﬁi("-@'ﬂl&@phe yhbidh: I‘afetlgmgl-yl%i—(g} SZW’E?‘PR"F Do

3 I h
[ ( @dl (ﬁﬁ'ﬁ?“é@‘ﬁu%r‘}i@@%qﬂ{ japuidinGyfiylenc}-1-(3, 5~dlﬂuorophenyl)-2-
[(1S}I {“S‘hE‘P@P@I-%dr ophenyl ) - 2-f | uor o- 2- met-hyl pr upyl ]

- - Ph e Eivded R i)n 48
3- ((R) (4 chlom 3- dopﬁewsifegdf?%fmi} gu"(ﬁ“ppfnﬁglzop
@6 B
| “henyl 2-TFf hyt pnpyl ) azeti d i n-|
\ -yl } hyl ﬁb%MWWIWMMdWBthme} 1-{3~¢hlompheny1)-2-
32((4 hclyamigplb}epawz)ois [[-(3,5-diflnorophenyl)-2-fluoro
m%‘h y plipR’%M"'%FQWPhe“)"?ﬂlethyﬂazetldm-lybdmc} 1~(4—ﬂuorophenyl)—2..
methylpropan-2-ol; '
© 1 {‘“[b’““hmmphenyl}mﬁh}d}azﬁldma-yhdene}-2-methyl— 1-pyridin-3-
Yipropan-2-ol;
(. -{1-{bis(4-chlorophenylmethyljazstidin-3-ylidene} -2-tcthyl-1-thien-3-
ylpropari-2-ol; '

@) 1 1'fbm(““chlomphﬁﬂyl}meﬂiyl]azeudin-B-ylldcnc}-2~methy]-. lthien2-
Vipropan-2-ol;

9 1-{1 -[bm(whlomphenyl)methyljazeudm-s yhdenc}-z-methyi-l-( l-methyl-14-
imidazol-4-ylpropan-2-of;
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L

' 'f3 [(éfeth'?

1-yl'} ntthyl)benzonitrile; (50)

3-((S')-(4-oyanophenyl ){.3-[(iS)-1- (3,5-dif|noropheny|

)-2-fl 60ro-2- ndhYl propyijazet(din-1-yl)

met hyl ) benzonitrile; (51)

3-((R)-(4-cyanophenyl ) (37[ (13)-1-(3,5-d[tiuorophenyi) -

2-fluér,2- . nethyl propyl]azetidin-I-yf}

net h I)bernnitrile; (52)

3-((S)-(4-eyanophenyl ){3-[ (IR -i{3;

5-di fl uorophenyt)-2-fl uoro- 2-

nmet hyl propYl Jazetidin-1-yl) nethyl)benzonitrile,; (53)
3-((R){4-cYanophenyi){3-[(1R) -1-(3,5-difl norophenyl)-2
-fluoro-2- nethyl propyl ]azetidin-1= yl)netbyl)bc
,zonitiile; (54)

4- ((3 on i fluQrophe 2-fl uoro-
2. oty ot g e e b
(55 7 uoromcdlyl)phenyl]propan-2~ol

3- { (RX11p3- B(&E)Ebﬂs@&hﬁmﬁha‘ubmﬁau@qmm 3-tidehd}Oifarozy- BT Y
| pr yIJaze.t-;mb

Y} {2 ul ogg 6ﬁeh ] met hyl }benzonitrile;

- (56 é ? [)’“’R egylgnethyl]azcndm-}yhdene}—z-hydmxy-z-

di f

Cebroent-Sfth &W“’“Sﬁﬁiﬁ*ﬁﬁ]%{“%}‘f%f’? bRkt
2| t
t by{Htby lﬁd{h@ls(4(®@0pheny!])fifl§l];zctlldr:n-3-yl{dtjle}{i (3,5- dzﬂuomphenyl) -2,2-

( 4- cht afephepyisiddaget hyl sul fonyi ) phenyl ] met hyl) - 3

"QN'\’E

)
(
op
%
| nor opheﬁwlpmﬁd}ﬁicmnmﬁml}- met hyi pi opyl ] azet | di n<i yl}
- (
b
f
b
(

| -2[ (ﬁyf pr ot);}:"fg”"gff"&%%%‘ ““%‘B’B OJm-3~yhdcne} -3+(3,5-difluoropheny)-2-

3- ((6- chl rdyjpcmanenitdiesy| ) { 3- [ (- (3, 5-di f | nopheyl ) - 2-f1 |

~oi o 2elemt41y4m@@maiyggem(ﬂs afﬁamu;[h}anyn-z-hydmy-z-

“met hyl ) bengs
4=(( hIoro eﬁ%bgigl lw DHWFWHBPUpbenyI) 2-fluoro
. i

2. F(]ﬂrg p,oehe )mcthyl]azetxdm-?.-ylthe} 2-(3,5-

.1 yl)nethWHmmﬁmm&ﬂhmhmyrld|ne (61)

L R e B

(62 4— lro enyl Carbo _
5- chi{#Bo- %{Gwﬁﬁﬂmnhmmythwlaﬁmﬁh-séﬁdémmfd SLOHORBHEYA) byl
- 2- quoro, hRiopyl ] azetidin- |-

- , h 6 (4-b 2-t yl xd
Tor oobyeY ﬂtbesﬁiﬁ'% r%?hfrw)@sthsslaéﬁ?@"ﬁaoméﬁﬁﬁ Siuoroptenyety

fl uoro- 2 ﬁ%ﬁﬁw bagbappale| | azeti di ne; (64)

5 e s B a5
gI)chlophene 3-carbonitrile; (65)

ﬁzsmwwwmmlmamawame}zzmmkampﬂwb-)l—
azeti di n-dhetyidifydisopropylcarbamate;

- (23) 2+ l-{bm(%hlemphenyl)mcﬂlyl]azeudm 3-yhdenc}-2-(3 5«d1ﬂuorophenyl)—1—

.methylethyl 4~mtmphcny! carbonate;

@ 241 -{bls(Mhlompheny!)med;yl]azehdin&wlidene}-2-(3 :3-difluorophenyl)-1-
L methylethyl 1sopropylearbamatc

‘ 25y 2- {1-[bls(4-chlomphenyl}meﬂ1yl]azandm 3-yl1dene}—2—(3,5-d1ﬂuomphcnyl)~l-
methylethyl dimethylcarbamate;
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nct hyl phenyl ) met hyl ] benzonitrile; ' (66)

1-[ bi s(4-ehl orophenyl )mdYl }3-[i-(3,5-difluorophenyl)-2
, 2- dini ethyl propylidene]azefidine; (67)

1-[ bi s(4-chl orop' hegyl

ethyl]-3-[1-(3, 5-diftuorophenyl)-1-fluoro-2, 2-

di net hyl p+opyl ] azeti di ne; (68)

3-((4-chl onphenyl ) (3-[i{3, 5-di fluorophenyl)-2, 2-

di met hyl propyl i cl ene] azeti di n-1-yl } et hyl)
benzonitrile; (69).

..3-((4-chl orophenyl) (3-[i-(3,5-difluoropheuyl)-2,2-dit
nethylpropyl]azetldln 1- 3+1}nethy|)benzouitrite'
"(70) 3-((;Sq-(4-cltlorophoytj (3

1 (18)-1-(3,5-difluorop4dedyl)-2-nmethyl propyl]azetidin-

W é;“"-‘fﬂy'c% peBse %éfﬁw%e?@"%ﬁéazew P8

- (met hyl t hi 'SP e not hyl propYl
} azet i th7u- 1@{1)mia¢4hy1bioheﬁsammmaz&m.m}2)>(3 5-diffuoropheayl)ethyl
[(W (4 %ﬂéﬁ olalo) 4)(3((|5) 2-t1uot o-

3-fl h
ARATc é@a{ﬂﬁr il"‘%‘)wﬁ))}‘%%’/ﬂmﬁdwémb%{%wlﬂmphmmthyl

wgﬁwg:gég

-[(Wa methylcarbamate;

ttlor casgpgrzy{u)ﬁ:&@ﬂ&@m@&é@%ﬁ%b% 245l P gﬁﬁny
tby(gropfﬁ?gz B rsleada et hyl j benzonitrile: (74)
-[(5)Ea- Mwwﬂwmw@ef{wmw-smmﬁwfﬂqoapnenmm 5
Itﬁopr opY iisopriy)-p.batethly | (75)

0 e;

“T.( S)(w()4p)c(H ogo h%mﬁy%%%mﬁ]i‘%“lnﬁ? "1 [3-fluoro-5
- (et h) | t hAS Rbedpcepitii; t hy| pnpyl ) azctldln |

- -Y1) ra{whylli{beau@mmwé@% 1#8din-3yfideR) ; i
‘(4- chl onphegy) Qi'é’ ;@ Yy etlldind 031 }umM’ﬂ“"“’""‘"”“””2

‘ 5{1FFI%$da?? eh Ig 2- et hyl propyl

' }azetl k mpbwvreeﬁwlmdmm} 1-3.5-

3-1(S) - (4- @ﬁummwm)e@@:pfa@mm

; __‘le) TD Ih gﬁy lo] ? m[)(f {g i:g{;@% méﬂckh}(ﬁﬂe%%%yﬁmndma-yi }-1-G3.5-

}azetldln ﬁ?ﬂﬁ%ﬂrlle (78)

TS 4 b Hoenipy Qa1 B8} Billukaoptlny) 2 Qedls Bk 1.

1)7-1, 2, 4-fipica@nd; - | -
- yl) phagy! tidin 1-ylymethyl]b

%/\rl) lpeé@’ I3 -(g?f% F{gl lF)% r‘é?eztheylémpl lrlen-! )¥l] -?cﬁphcgyhlwﬁleygiz?:gflime,
1-(3-8% t| Mlergahcmmm DfaanghjnyB-2f ety op 1 en- aastidin-
met hyl pr opytjisashbelidnmndie; -

Rt F@%“%ﬂﬁ%ﬂﬁ%ﬁSﬂégxiééﬂe@gwé%%mﬂwhy|

- lazeétidin ”3’ pyljazetidine;
"1 uor@e- SF((S&{MM&W Tl WO RGRERRo o Gfuorol
3 |°}{' [ ( Sl ABRREIRR)L iy %}@9&%&2%’&%‘ ikt %""%&“‘d' s
(g{)) (1R)—l—(3 5-difluorophenyl)-1- [l-{dlphenylmcthyl)azetndm~3-yl]-2—
methylpropan-2-ol; :
o {41) 3»((.5‘)-{4—chlomphcnyl}{3—[(l.$‘)-l-{3 5~dtﬂuorophenyl}—2-hydroxy-2—
meﬂ:ylpmpyljazctzdm-l yl}methyl)benzomtnic,
42)  3-{{3-1-@, 5—dlﬂuor0phenyi}-2-ﬂu0m—2 mcthy]pmpyl]azet:dm— -y!}[4-
(mﬁuommcmyljphenyl}mcthyl}benzommle '
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-fluorobenzonitrile; (82)
R) - (4- chl onphenyl ) ( 3- eyari opheayl ) net hy
-2

3

opy5 fl uorobenzonitri le; "(83)

-(4-(;
yaaophenyl)nthyl]azetidin-3-y|}-2-
ropyi}5-f|uorobnrnitrile; (84)

- (4-chl orophenyl ) ( 3- eyanaphcnyi ) net hy

S — W W —
—_——
\/—c O\./ﬁ
l\)

—— ]

(el o) R

propyl) 5-fl aonbenzonitrile; (85)

nyl am&yl ) azeti di n-3-yt]-2-fl uoro-2

5 tuorobenzonitrite; _ (86) _
i S)-1-[1-(dipherryl methyl)azeddi n- 3- yII 2-fluoro-2

h | -
E T8 °?Yf<%>aﬂ5 ﬂ%**ﬂé@ﬁ%%ﬂééé Pafiire 3 gt wmuwaan-l-
met hyl pr & rofrepinbbrotimebylibeidoiirld; 88) :
| -{@4] ( 3- {m)qmbemlmfﬂmm)m LIAVAR AR ddg,i.{_l
yl }-2- fB’H&—(q'i?ﬁuo e@%ﬂ%myﬂ%ed)nyl} ersz:Ht% e‘meg%/mﬁ%g% .
| V1. l‘Qéfd‘f(l@"fpﬁﬁ’ﬁﬁﬁﬁb‘ﬁfﬂzﬂeﬂa’hmb’ﬂéff?‘b’)mldhh&lyi}mldme,
i 64Q- yBI('IR)“”Wlﬂﬂﬂzﬂpﬂa@h-?lfﬁﬁm}ﬂl&hflpmpﬂ]d»
uorol i @ﬁﬂh&@nﬁgﬁ[ phReidiked0 ((IR)
Pi“eﬁ ?ﬁ?ﬁ&% flapropheylin2-Guarp-Papthylpropyt}-1-
ro- 2- n@ﬁ)hwmedﬂmz)cmﬁnefl uonbenzonitrile; (91) -
g t&l)sa 1 L4elGRhiolols RaRBRH RIS LYRLLGRBGH YhAEEL. "
n‘%‘%ﬂiﬁ? Rresidinlymetiglenediile rile; i 192

(49} 3-((4<yanophenyl) {3- [1-(3, S-diflucrophenyl)-2- ﬂuomaz—methylpmp AJazetidin-
(1 R} 1- {mylfrﬁe%)ﬁ)eaﬁmghenyl ) (4- eyanophenyl )'net hy j az

| o @i“*’ anonem (P SR hgihr oRtenD-2- s
{1 [ ?‘%’ﬂﬁ’ % -} -ylmesinddhenatréniiet ) met hytl(] azet idin
05*>2 f3¥(®¥(4>c>&mﬁnatﬂm RIS - aftudrbtehyAPLREINL L T 1 | €

Uspetidin L ylymstiylibenponinile
)dl ﬁ'{@a Eogy a(zhm»y?/{?*'[( R) I-I?f:y rz:?ﬂuoropal/]ealiyt{}-oﬁgaeo?i;) nEt hy
ro- é FF@W’}WYW&*EyIﬁhWMI die;. (95) - .
t
e e
r obenZ§| ﬁ° ! a(z"é'éﬁ“ I'Y‘}m@thﬂ)bmzommlc,

- (g9 1- 61(f3fb€®)°pmyhmmmwdra;ﬂamatmm@ma&mmj&eam
i di n- 3i-¥l }nm?a?l)benzemml

Or(ﬁj 5”1{‘[58)6 ﬁ'iﬁpi’fs S—dxﬂuotl‘oglgegg)qze r{}tzxogg-;—tn{elthlygampyi]azcudm-lh

, yl}[3—(methylsulfonyl)phcnyl}meﬂlyl}benzommle B

-(56)- 3-{(8)- {3-{(19)-1-(3, S-difluorophenyl)- 2—ﬂuem—2-meﬂiylpropyl]azetldm-1-
yl}{3-(meﬁ1ylsu!fouyl)phcnyl]u1eﬁ1yi}benzomm‘le

- (37 2-chloro-$~((4-chlerophenyl){3—[l (3, S-dtﬂuomphenyl)-z-ﬂuom-z-
methylprapyllazetidin-1-yi} methyDpyridine; '

(58)  1-{(4-chloropheny})[3- (me:thylsulfonyl)pheny!]mcthyi}-3‘-[I~(3,5-

o di_ﬂuomphmyl)—z-ﬂuorq-zmethylpmpyl]azc_ﬁ_dine; .

(59 3-((6-chlomp)n'idin'-3—yl].{3-'[[‘-(3-,'5—diﬂuompheuyl)-2-ﬂtxoio—2~

med:ylpmpyl]azctidin—'l—yi } methyljbenzanitzilc; '

gAif

00[\)00 w

3

- o
—h—/\w ~ —~

ZJ

_QJ/'\

w - oo-hmm/\-hk<w—h~<f\mmoof\
/-\w| —_— © —~—"

-hN.w'—h—w—h—

— M.

130



(97)

3-((i9-1-(1-[(R) - (3 eyanophenyl ) (4- cyanopti enyl ) net hy
| jazetidin-3-y!}-2

fl uoro-2-ntt hyl propyl ) -5=fl uorobenzonitride; (98)
(3-(1",[1-(di phenyl net hyl )azetidi n-3-y11-2-f| uoro-2-no
fhyl propyl )-5- fluorophenyi)am ne ; (99)

4(3-(i-[I-(di phenyl ntethyl)azetidin
3-yi]-2-fluorri-2-nethyl propyl)-5-

fl uoropheayl)-4H 1, 2,4-triazole; 7(100)

3-[(4- chlorophenyl)(3 {2-fluoro-1-[3-fluoro-5-(41f
1,2,41ri azol - 4-yl ) phenyl]-2 methyl propyl } azetidin-

Y2) - (4 ch| brophenyl)(S {(IR)-2-fluoro-i-[3-fluoro=

4
ph &63?9 4‘1"‘6‘%‘?’!’1‘]}‘1’5&46 Hy® }Salzﬂéﬁoa*reaxl&z-ﬂuoro-?l—meﬁlylpmpyl]azeudw
medi yl ] bﬂ&m@lwlrl-mbtbylp)(nuﬁa)

('SEy ( A@t{b f- ﬁhnfrls—b ro-%-nteh&%['o%yﬂazcudm~ -yl}(4-

fluoro |rL

phe ‘i"ﬁ n'"é‘l?’endl n- i

) blpl@phemnalho S-difluorophenyl)-2-fluoro.2-

(S)- {4%@@9}}&&;&,}{ $rhdulfidyhy d{,,g 3-di fl uorophenyi } 2
t.h {

th %?()g/ b e n on| x?%/ |hl&é‘"'%(J 3 epﬂeﬂy Um"ﬁ‘-’f% 3-{1-(3,5-diftuoropheny)-2-

(23)-2- T ‘PQ@Y&WMH@HMM ) ( 3- cyanophenynnet hyl ] az
- eti di@9)3- w(M*o(@h&yl)dq&kysg%lﬂaﬁa@aﬁwy)mlﬂu%mdz LBy gio-

dlrnethyl

3-[( 1fty? oxy (3 S-di f | uor ophepyl) - 2-

‘'t net ﬁ%ﬂ) pi 3 6 ﬁé%@‘fjl prppheayly 2-luoro- -2-methylpropyl)azetidin-1-y1} (4-

Y} (4- chl ortplbnybdatetipkdherszoni tdl e; and 11106)
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conpound- W’W%dﬁﬁa@hénmymmmyl)bdnmﬂmuf acture of a

nedi (8)re - sidbphedyd¥(3 1R 9F
medi at ed i, ruﬂ»n%%g{ —glttﬁgl d- ?&F%g%})?%gﬁ}c%& lgl%ﬁﬂﬁﬁe‘r?dm”lf o

pat i, t in° ne 0 sug’n treatnment. 25. The use
- acco &‘«W@F@?‘ﬁ?%ﬂﬁvf(b?)ér(Mﬂﬁbmdpi&&s&)sBmaﬁﬂprag}qﬁhebd&n-
t he Cannaf}mabylybchzémmarpt or i s selected from .

R ﬁ“@{%%?‘%‘)*%&%“ﬁ% I RHS S
cer.ebr al &é‘ﬂm@ﬁﬂih@a@nmbr auma, anxiety
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Schi 2op i@l Brop mamnpﬁqi%g S oot JAARR b2
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cir 33 3594 fhlorg Perp3- {Uél—!'lﬁ?n&ﬁw St fupropleenyl - flixeo-2-
eating dm@vﬁwﬂ}am:-ﬁ}mdaymfbn&mges& ve food
int m 3*[(5)—(4—ch!omphenyt)(3-{(lS)az-ﬂuorw1—{3 -fluoro- Hmopmpy{ﬁuo)phcnyl]_g_
~ methylpropyl}tazetidin-1-yl)methyl]benzonitrite;
1) 3{(8)-(4-chlorapheny)(3-{(18)-2-fluors-1-{3-fuoro-5~(methylthiopheyll-2-
methylpropyl}azetidin-1-yhriethyloenzonitrile;
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26. The use according to Claim 25, wherein the disease
nmedi ated by the Cannabinoid-1 receptor is an eating
di sorder associated with excessive food intake. 27.
The use according to Caim 26, wherein the eating
di sorder associated with excessive food intake is
sel ected fromobesity, bulima nervosa, and
compul sive eating disorders. 28. The use according to
Claim 27, wherein the eating disorder associated wth
excessive food intake is obesity. 29. The use of a
conpound according to Caiml for the manufacture of a
nmedi canment for the prevention of obesity in a person
~at risk therefor. 194 ABSTRACT OF THE | NVENTI ON Novel
“conpounds of the structural forrmula (I) are ' :
ant agoni sts and/ or inverse agonists of the
Cannabtfibi F-UR)ESppohemddh{@R)-2afinprat-E-oef (1 Hiimidadob1-
tr S_at ment ] smplmvxﬁmmmylaﬁﬁylmﬁ-ruexsﬁjmqunm?,s eﬁ
medi. at 1cH%4-GRNo t 4 un the
pr esen(?%i n? [Ht?i%on ar%lgﬁ'?g’f Gf's%_-smgrgﬂfl?'aiiliu?rf/gi&@'f'?féﬁzﬁlflug's
inthe tr eé’f’%ﬁ’]’%weﬁﬂ%%%‘?‘"ﬁ@ﬂﬁwymﬁ@,
. po]g_:wi t {8 d'r[éz{fial@icaqphmygﬁaﬂ(lwz-m&uﬂquw.s{rﬁw,amﬁml.l-
i nf | ammat or, g y i erosi s
and G{? I aggg;?}i?éj é%ﬁ?%%ﬂa%ﬁgﬂfqﬂeﬁf 'ﬁbaeﬁzﬁ'é%é?’y
sequel'4d of G IHKIR dipartidind 1vES-FaerprbpnyRr2-fugsctil ar
acci dent s, mathalptepdlizdtidiad g (4-aliorbhenyetiehoMi@ SLosinilgt I €SS,
ep! | sy, Baak) DA AISEARRIIRAIRAALRRL RS2 /A0
schi zophreﬁqoa}é_zg‘l@ﬁogﬁg_gﬁds are"al so usef ul or “tHe
treatment of SUbSUIRCE EBHEEMPOBENEr s. the treat ment
of ob&&t v lelit-hieyerdtnbcyrmphengh iyl izatdis Bel)2-flucro-2- .
treatment abmhaAGlfINRS-1GRSizbRAREA ON, chronic intestinal
Pseud Qs DS3tAR - AR EnSeo eIl -Sraliphiny methy anciidin3-y1) -2
fuore-2-methylpropyl)-5-flucrabenzonitrile;
(83) 3-((1R)-1-{1-{(S)(4-chlorophenyl)(3-cyanophenylymethyllazetidin-3-y1}-2-
B tluore-2-methylpropyl)-S-fluorobenzonitrile;
" (84)  3((18)-1-{I-{(R)-#-chlorophenyl)(3-eyanaphonylrmethyllazetidin-3-y1}-2-
fluera-2-methylpropyl)-5-fluorobenzonitrile;
o -85 3-{i-fI-(diphenylmethylazetidin-3-y1]-2-fiuoro-2-methylpropyl}-5-

- fluordbenzonitrile; .
(86} 3-{(18)-1-{1(diphenylmethylazetidin-3-yl}-2-fludro-2-methylpropyl}-5-
_ . fluorobenzonuitrile; o : B
A87) 3 f(IR).“l‘[I-”(diDhCHy Imethy l)azctidiﬂ~3vyi]%f.‘-?-sﬂuﬁro'—ﬂ—mcthyjpmpyi}‘_5..
- -fluorobenzonitrile; ' : :

CREy 30101 -‘I(}-bm:_npphcdleMyanophcuyl)mémyljazeﬁd,in—3~yl}-_2.-ﬂuoro—.2-

. methylpmpyl)_-s-ﬂuombcnz;mit_d!e; :

B9 3-{19)1-{1-H(S)-(3-bromophenyl)(4-cyanophenylmethyl]azetidin-3-yl}-2-
o fluoro-2-methiylpropyl)-5-fluorcbenzonitrile; '

(0 3{(LR)-1-{(1-{(R)-(3-bromaphenyl)(d-cyanophenylmiethylfazetidin.3-y1} 2-
fluoro-2-methylpropyl)-5-fluorobenzonitrile;

B HUS)-1-{1-[(R)-@-bromophenyl)(4-cyanophenylmethylazetidin-3-y1}-2-
ﬂuuro-z-methylpmpyl)é-ﬂuurobeuzonit'rilc; ) |
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3-((1R)-1-{1 ~{(5)-(3-bromophenyl{4-cyanophenyl)methylJazetidin-3-y1}-2-
fluore-2-methylpropyl)-5-fuorobenzonitrile;

3-(1- {l-[(3-cyanc.phenyl)(4-cyam:vphenyl)mcthyl]azeudm—}yl}—2 fluorg-2-
methylpropy1)-3-fluerobenzonitile:

3181~ {1-[(SHB—cyanophenyl)(4-cyanophenyl)me&1y!jazetidin~3—yl}-2-

' ﬁuom-2umethy{pmpy!)-s-ﬂuombeuzemtrlle

3((1RS)-1-{ 1-{(R){3-cyanophenylK#cymophenyl}mcmyl]azetldm—3-yl}-2~
fluoro-Z-methylpropyl)-5-flucrobenzonitrile:

3-((1R)-1- {I-[(S)«(B—cyanophmyl)(‘!—cyamphenyl)mcthyl]az_:etidin—B-yl}—2’—
ﬂuoro—2~methylpropyI}S—ﬂﬁombenzonitrilc,

3-{(19-1-{ l~[(R)—(3—cyanOpheny[){ti-cyanopbcnyl)methyl]azctxdm-3 y!}-Q-— :
fluoro-2-methylpropyl)-5- -fluorobénzonitrile;

(3-{1-{1{(diphenylmethyDazetidin-3-y1}-2-fluoro-2-methylpropyl}-5-

ﬂuomphenyl)amine;
4(3-{ 1-—[l-(dzphenylmethyl}azetudm—& yi] Z-ﬁuoro-z-methylpropyl} -5
fluorophenyl)-45-1,2 4—tnazole

3-[(4-chlorophenyl)(3- {2-fluoio-1 -[3-ﬂuoro—5 ~(4H-1,2 4-triazol-4-yljphenyl]-2-
methylprapylyazetidin- I~y!)methyl]bcn;oninﬂe;
3-{(R)-(4-chlorophenyl)(3-{(1R)-2-fluors-1-{3-fudro-5-(4F- 1,2 4-triazol-4-
yi)p'hcnyI]‘-—2~mcthylpmpyl}azeﬁdiu— 1—-yl}!n€ﬂi-¥1]beﬁmnitriie;_
3H{(SR){4-chlorophenyl)X(3- {(1R8)-2-fluoro-1-[3 -fluoro-5-(AH-1,2,4-triazol-4-
yhphenyl}-2-methylpropyl} azetidin-1-yl)methylfbenzoniteile;

34((8){(4-chlorophenyl) {3-[(15‘)—1-(3,5-d1ﬂuomphcnyl}—2~meﬂmxy—2~

methylpropyl]azcudm -1-yl }methyl)benzomttde,

{25)- ~2-{ l-[(S)—{4-chlorophenyl)(B-cyanophenyl)methyl]azehdm—li-yl}-2-(3 5-
diﬂuowphcuyi)-l 1-dimethylethyi d!mcthylcarbamate

3HES)-3-[(19)- 2—(allyloxy)—l—(3 S-daﬂuomphmyl) 2—methyipmpyl]azct:dm~l—
yi} (4—chlorophenyl)meﬂayljbenzommle, and

tert-butyl [(28)-2-{ l-[(S)-(4-chlorophsnyl)(3—cyamphmyl)meﬂ:yl]azeudm~3-
yi}-2-(3, 3-difluorophenyl)-1, 1-dimethylethoxyJacetate;

. ora pharmaccuucaily acceptable salt thereof,
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23. A composition comprising a compound according to Clalm b and a

pharmaceutically acceptable carrier.

24." - Theuse of a compound according to Claim 1 for the
-manufacture of a medicament useful for the treatment of a disease mediated by the

Cannabinoid-1 receptor in a human patient in need of such treatment.

25 . The use according to Claim 24, wherein the disease mediated by the
" Cannabinoid-1 receptor is selected from: psychosis, memory deficit, cognitive dlSOI’dCI‘S
~ migraine, neuropathy, neuro-inflammatory disorders, cercbral vascular accidents, head
trauma, anxiety disorders, stress, epilepsy, Parkinson’s discase, schizophrenia, substance
abusc disorders, constipation,. chronic intestinal pseudo-obstruction, cirrhosis of the liver,

-asthma, obesity, and other eating disorders associated with excessive food intake.

26. .- The use according to Claim 25, whérein thé disease mediated by the

Cannabinoid-1 receptor is an eating disorder associated with excessive food intake.

27. The use according to Claim 26, wherein the eating disorder
associated with excessive food intake is selected from obesity, buluma nervosa, and

compulsive eating disorders.

28. The use according to Claim 27 wherein the cating dlSOI‘dCI‘ associated

with excessive food intake is obesxty

29. The use of a compound according to Claim 1 for the

manufacture of a medicament for the prevention of obesity in a person at risk therefor.
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