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- (CH2) nCO2H, - (CH2) nCO2C1- 3 al kyl ,

-(CH2) m Z- (CH2) pCO2H, or -(CH2)m Z- (CH2) pCO2C 1-3

al kyl ; vvherei n any met hyl ene (CH2) carbon atom i n

(CH2)m o (CH2) ptional sq@stltuted

hydr x;N e am or\ ne t oRtwo orines; \an
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su in

substltute i tth on tltuent endeRf 1y s
sel ect ed from t he group’consi sting of cyano, haI ogen
C 1-4 alkyl, C1-4 alkoxy, C 1-4 alkylthio, -4
al kyl sul fonyl andot rifluoromet le geach R2 i s

i ndependent | y cT d fromth uDNconS| sting of
hydr ogen, hal og ydr OX¥nd cy25§ amno, nitro,
C 1-4 al kyl, opt N) y »substi t ut one to five

fl uori nes, Cl4alk€xy, optionally bstituted Wi th
one to five fluorines, C 1-4 alkylthio, optionally
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C1-4 alkylsulfonyl, and trifluoromethyl;

each R2 is independently selected from the group consisting of:
hydrogen,
halogen,
hydroxy,
cyano,
amino,
nitro,
C1-4 alkyl, optionally substituted with one to five fluorines,
C1-4 alkoxy, optionally substituted with one to five fluorines,
C1-4 alkylthio, optionally substituted with one to five fluorines,
C1-4 alkylsulfonyl,
carboxy,
C1-4 alkyloxycarbonyl, and
C1-4 alkylcarbonyl;
Ar is phenyl, naphthyl, or heteroaryl optionally substituted with one to five R3 substituents;
each R3 is independently selected from the group consisting of:
C1-6 alkyl,
C2-¢ alkenyl,
(CH2)n-phenyl,
(CH2)p-naphthyl,
(CH2)n-heteroaryl,
(CH2)n-heterocyclyl,
(CH2)nC3-7 cycloalkyl,



(CH2) n-napht hyl, (CH2) n-heteroaryl,
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(CH2) nNNRAC(O N(R4) 2, (CH2)nC(O N(R4) 2,
(BlZEgmNRAC( O) R4, (CH2) nNRACO2R4, (CH2) nC(O) R4,

JNC(O N(R4)2, (CH2)s-Z-(CH2)t-phenyl,
@2 (CH2)t napht hyl, (CH2)s-Z-(CH2)t-heteroaryl,
(CH2)t-heterocycIyI, (CH2)s-Z-(CH2)t-C3-7

Q¢H2W(Wb2, (CH2)s-Z- (CH2) t - OR4,
5.2 (CH2)t N(R4)2, (CH2)s-Z- (CH2)t - NRASCRR4,
B=Z5(CH2)t- C E1, (CH2)s-Z- (CH2)t - CORR4,
((Cm)@(:(zzfg‘t}lz)t S2N(R4) 2, (CH2)s-Z- (CH2) t - S(0) 0- 2R4,

é t - NRAC( O) N( R4) 2,
(CH22nSO2 Ras, - AOINFD 2,
(CH2)nS(0)0-2R4,
(CH2)nNR4C(O)N(R%)2,
(CH2)nC(O)N(R4)2,
(CH2)nNR4C(O)R4,
(CH2)nNR4COR4,
(CH2)nC(O)R4,
O(CH2)nC(O)N(R4)2,
(CH2)s-Z-(CH2)t-phenyl,
(CH2)s-Z-(CH2)t-naphthyl,
(CH2)s-Z-(CH?)t-heteroaryl,
(CH2)s-Z-(CH2)t-heterocyclyl,
(CH2)s-Z-(CH2)t-C3-7 cycloalkyl,
(CH2)s-Z-(CH2)t-OR4,
(CH2)s-Z-(CH2)t-N(R4)2,
(CH2)s-Z~-(CH2)t-NR4SO2R4,
(CH2)s-Z-(CH2)t-C =N,
(CH2)s-Z-(CH2)t-CO2R4,
(CH2)s-Z-(CH2)t-SO2N(R4)p,
(CH2)s-Z-(CH2)t-S(0)0-2R4,
(CH2)s-Z-(CH2)t-NR4C(O)N(R%)2,
(CH2)s-Z-(CH2)t-C(O)N(R4)2,
(CH2)s-Z-(CH2)t-NR4C(O)R4,
(CH2)s-Z-(CH2){-NR4CO2R4,
(CH2)s-Z-(CH2)t-C(O)R4,

CF3,

CH>CF3,

OCF3, and

OCH2CF3;
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phenyl, naphthyl, heteroaryl, cycloal kyl, and
heterocyclyl are optionally substituted with one to
three substituents independently selected from
in whi¢teplegeln naghylind dheyeroaZyl] evcladikyl) and Hetarbdyahyl areatphiphallyesutistituted with
one to @&eé‘s@kt’ftﬁéﬂs ufaraﬁérfaeatw eleetastdrh uhl%gelw leose Cof&°] amyye

rine relr.n
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t°f°m?¥ ‘]t? 8‘%5&8‘}8 consi sting of hydrogen, C -6 alkyl,
each Rﬂﬁ}ﬁlﬁapqnbemw selec{e@Hinn tHegdr@rpoanyisting ¢fCH2) n- napht hyI
q@?l )nC3 7 cycl oal kyl; wherein al kyl, phenyl,
e

rgoaryl and cycl oal kyl are optionally substituted
vWit-habad to three  groups independently sel ected from

f‘(@j]—@gﬁ.ﬁherﬁy‘ll 4 al kyl, and C 1-4 al koxy; or two R4
g&,?_g)g her Wlththe atomto which they are
%’Qﬁtefoéﬁry a 4- to 8-nmenbered nono- or bicyclic
r(Cblp ) syisitehglopidi onal | y cont ai ni ng an addi ti onal
W%%a%ﬁ ted fromO, S, NH, and NC 1-4 al kyl;
R9, R10, Rl11, and R12 are each
whereihntkgheheenf Heyerbatgll, agdaaycl(fa:lm ard@tloﬁdill)@.lbaituﬁﬁ kasith, one to three
j t | ' . 4
sroups Ay R HORT eI 01 3 e bRy SRS R4 groups
togethdriwitr the etoamtd wlyidn they areRt@chesl oy |a<§lg d>m8 n@ihalﬁral 1kyhq- or bicyclic
ring syﬁtleﬂwpneﬁalwonthyﬂhgmaddlﬁ&fam h&térbatotn SEH QORI D, s<,3N=H’3 and NC1-4
| kyl'; each in is independently an integer from?O
alkyl; 4 each p is independently an integer from1 to 3,

R5, R6 R7, R8,R9, R10, R11, and R12 are each independently hydrogen, fluorine, or C1-3

alkyl, wherein alkyl is optionally substituted with one to three substituents independently
selected from fluorine and hydroxy;
R13 is hydrogen, C1-3 alkyl, fluorine, or hydroxy;
each R14 is hydrogen or C1.3 alkyl;
each m is independently an integer from 0 to 4;
each p is independently an integer from 1 to 3;
each n is independently an integer from 0 to 2;
each s is independently an integer from 1 to 3; and
each t is independently an integer from 1 to 3.

In one embodiment of the compounds of the present invention, mis 1 or2. Ina
class of ths embodiment, m is 1.

In a second embodiment of the compounds of the present invention, q and r are
both 1, affording a 6-membered piperidine ring.

In a third embodiment of the compounds of the present invention, q is 1 and ris 0,
affording a 5-membered pyrrolidine ring.

In a fourth embodiment of the compounds of the present invention, q and r are

both 0, affording a 4-membered azetidine ring.



each n is independently an integer fromO to 2; each
s is independently an integer from1l to 3; and each t
w0 g008iaapendent |y an integer from1l to 3. | n OPEI/CA2007/002139
enbodi nent of the conpounds of the present invention,
inis 1or 2. In a class of the enbodinent, inis 1.
In a second enbodi nent of the conpounds of the present
i nventlh afifthGenebodirherftiof themi)tﬂpoih;ldsatffftlti)elr pheseant inventisny Belds
N- C(Og ﬁ;s“ %ség?g}ls f:lﬂgodlpgga}té r‘?’tr 15%1 2? I%gﬁt‘{ﬁﬁew hlgneeta three R3 dubstltuents
as defipddf abodé.ng a 5- merrbered pyrrolidine ring. In a fourth
enbodi RIBQ £ ihVREBRI 1Y |
Iﬂﬁ@htﬁ)&gﬁ&ﬁm% lf'l@gojnﬂ;unﬁps tﬁlEﬁE&S b is

and r are azet|
CH-O.r Inaglass of thiy gobmlmsumm lmpnmbww@@ m@gmenﬁ thyeq RfL’ Swpstituents
as deﬁﬁémgg,gent of the conpounds of the present invention,
X-Yis NC(O. In class, of this e
pheny|n gaswﬁm W@wféhﬁecwwﬁse@ﬁ%p@aﬂgmeam K-Yis
CH-S(@3p. diefai alvessl ofithis/@mbddiments Ax isrphenyiodbstitwicd wiithtdne to three R3

the present invention, X-Yis CHO In a
sumtlt'&?“é@%s ‘f??m?‘ﬁ ROVEnbodi ment, Ar is phenyl substituted
wi t h dnen eghthhensteodRBerstiolh shte dongpouisds afthelplfesent thvahtharg X-Y is

N-CRa'LiB n §%Ya§£‘6ﬂh§'€ﬁ%%‘d[{é€é3ﬁ1 Af lséaag? %‘IE%BH{E&FW% oh!:‘?‘o B three R3

sent 1 nven

substltumtsasdﬁﬁn@n shove, Iyet |a90tb¢reqi§qs of tlb‘s&mbcw@anw lanéﬁé arphydrogen
and Algﬁgﬁ&yf@abs%{%%lt\ifﬁﬂl@r@é thee ﬂefshﬁ‘s*?@uéiﬁ%ove I'n an eighth

odinent of the conpounds of resent invention
X-Y i dn apuntiRgmgod lnwnao%qhaggmmuqdﬁ P§ he presantigkention, X% is

CR13-gReRrY! saBIss df ki€ dmbbdiment) Q\rtlﬁ)plﬁdhlyﬁﬁlbmtut@ﬂblﬂi biidx8Mhize R3

st s 05 S g oSS Re B apge e

hydrogenlasd Ar istphenylistbstioited tvithtdne eethiR®: Rbkaststitugast s. 1 n a

it 18 TSR R bRyl r GRIRABOMS BF e FeRE RGN ion, RS, RS, R,

RS, R%RBQdRh’enndRA?areseaphbmrbg@Ubstltut ed with one to three
I
C| ass ?/Et'aL ﬁﬂéﬁn@%}dﬂng%tnﬁﬁls%@%&yl gl %Eg ﬁ%ﬁpﬁxggoup consisting
oft hydrogen and Ar is phenyl substituted with one to
three R3 substituents. In a further enbodi rrent of the

conpounds of the pre jSwerd i on, 1 R7$% R8,
s%t‘ﬁ hydroge {t a

R9, RR nd R1Z*a
further di ment, Wis eroaryl sel edt fromthe
5 \ Rl SRL\\

group coMéiBting of Rls
RI— N3 . N
\§*2/ R\(/W/E and R // E ;
2 ’ O—-N O—N
R

wherein R1 and R2 are as defined above. In a class of this embodiment, R2 is hydrogen.

In another class of this embodiment, W is

wherein R1 and R2 are as defined above.



\ W/ NN NNR R R ~N ~H1RLR " and 1 R2

O-N ONwierein RL and R2 are as defi ned above. In a
web@smeal4 t hi s enbodi nent, R2 is hydrogen. | nP@NOAR®I/002139

class of this enmbodinent, Wis R2 RL/ \ ON

wherein R1 and R2 are as defined above. -9 WO

2008/ 064474 PCT/ CA2007/ 002139 In a yet a further

enbodiif e Rt a MkthbSert@IdaheR! R isIRhR64r90seldcRA fEdif tHe @YD consisting

consisting of R c N, N~ N Rc~N RcN "N=4s N Sis, ss ¢

O Rc-N R\\ /N and N~ wherein Rc is -CH2CO2H or

- CH2CO2C1- 3 al k'?L In a class of this enbodi nent, Rl

is R N NRS et a Ryt enbBa of the
resent | ve t|on giand r are both

of

conmpounds of
1, X-Yis CH-(N i s, heter sel ectE@\f om t he
group consisting ¢f: RL S)-\ M“S// RIs~\\ S \\ //
NN NNR R R 11RandR

RC‘N/ N\

In yet a further embodiment of the compounds of the present invention, q and r
are both 1; X-Y is CH-O; W is heteroaryl selected from the group consisting of:

1 S R S '% R1 S '?%
R TE S
’ R2 ’ R2 ’
R?
i_ N 1
e

and R1 is heteroaryl selected from the group consisting of:

Cc
RC\N/N\\N RC\N \ R\I\l\ \
\
N={ Q_ , N;\(



ONON and RlL is heteroaryl selected fromthe group
consisting of: R'N N,NRc-NR~-NN Nss c¢c O
wWOoReooBlo6M7R , N and N~ SSS- -10 WO 2008/ 064474PCT/CA2007/002139
PCT/ CA2007/ 002139 wherein Rc is - CH2CO2H or
-CH2CO2C1-3 alkyl. In a class of this enbodi nent, R2,
R5, R6, R7, R8, R9, RIO RIl1l, and Rl12 are each
i Rar asrBC s§alkhl.t hi s enbodiment, Wis
wherei FRATO I COPAIALERCCAAS :glfyl\; QR
- el MClps SOOIt R k> KEnkA & 38R0, B LR 12 ar
each hydr ,hRg R5, R6, R7, R8, RO, RIO Rl1l, and Rl12 are
ydr ogen. ustr at I nonlimting
examlléénOtB?r%ﬁﬁBW%‘?nl?ﬂdlmﬁ@ r¥sent invention that
are useful as inhibitors of SCD are the followng: O
HO'- NON M\ N NS N ) /~R® '] -0 CFB N~/ O

HO ---NON N\
R~ 5
O—N
and Rl is
RC\ _N

159

wherein R€ is -CH2CO2H or -CH2CO2C1-3 alkyl.

In a subclass of this class, R2, RS, R6, R7, R8 R9, R10, R11, and R12 are each
hydrogen.

Illustrative, but nonlimiting examples, of compounds of the present invention that
are useful as inhibitors of SCD are the following:

N\\N J\’/S
Nl />——N/\:>—o Br

-11-



NS} -ND-O Br NONF -11 WO 2008/ 064474

PCT/ CA2007/002139 HONO NNDOBr OMNF HOO N
WORMSQA7LF3 OMN HOO S N S N/-No-O CF3  HCGOT/CADON002139

NNNOC OM/ 0O Br -12 W 2008/064474

PCT/ CA2007/002139 HO O~ NN >-N-OBr O NF,

and HO O
0]

HO\<\
N<
N ON

O\N

Z7 N

0

N.
N/ ~ N
\ —
N/S/y
O\N E E

b

Br
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N NNNN}-OBr ~/ 0 F and pharmaceutically
acceptable salts thereof. As used herein the foll ow ng
waledosné447ons are applicable. "A kyl", as wel| BST/OAR®I/002139
groups having the prefix "al k", such as al koxy and
al kanoyl , means carbon chai ns which may be |inear or
branched, and conbi nations thereof, wunless the carbon
chain is definedatherw se. Exanpl es of al kyl groups
i ncl ude net Hy .Xethyl, propyl, isopropyl, butyl, sec-
and tert-butyl, , hexyl, heptyl, octyl, nonyl,
and the like. Wen he specified nunber of carbon
atons permts, e.g., f C3- 6\ the termal kyl al so
i ncl udes cycl oal kyl gr upgx—and i nagrons of |inear
or branched al kyl chai n"SNconb Wi
structures. Wien no nunber of carbo
specified, Cl-6 is intended. "Cycl oalk
of al kyl and neans a saturated carhgcyclic rjing having
a specified nunber of carbon atons. Exa of
cycl oal kyl include cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycloheptyl, cyclooctyl, and
the like. A cyelg @kyl group generally is nonocyclic
unl ess stated o%ﬁ%;myﬁg. Cycl oal kyl groups are
saturated unl ess Nerw se defined. The term "al kenyl"
shall nean straight § ranched- chai n al kenes havi ng
the specified nunber Of,C,EEP atonms. Exanpl es of
al kenyl include vinyl, 1lprdpdhyl,/TCut iyl , 2-
butenyl, and the Iike. ThePt er al ko
strai ght or branched chai n al koxi des
carbon atons specified (e.g., Cl-6 alk
nunber within this range [i.e., nmethexy (MO),
et hoxy, isopropoxy, etc.]. -13 WD 2008/ 064474
PCT/ CA2007/ 002139 The term "al kylthio" refers to
and phagmagpyically acospiahlersalts ek al kyl sul fides of the nunber

of carm&eah_@;{aﬁl_ tﬁ@{ﬁﬂid‘vdiﬁ@déiﬁxiﬁqns a@‘é—aﬁ;li@%ﬂh&.: E E! 0), or

any nynher. w nthis range [i.e., / o)

(vos ) Rt g6 pifLgs oS BB vt Fearar b ich s pkory and
alkanoylkhieyhsoozi bvd'chaigk ehschimaysbe lieghbr brandhedaidedmbinations thereof,
unless ?’Ekcé.lyb%glé gfé ig{l?éﬂlgg%%nbl%é. OEI( @%%ﬁﬁ@@tﬁfr{fq%ﬁ C%tcl:(#]er r'ggtﬂyl, ethyl,
propyly isorgepyli butyl, secradyttdniyimenti hexslyhemyl, betphnomy) andithelike.
Wherelthddpeyiifid@hiRbered featbon hftnd Rirmits &, K yiréi 301y, the tefth @NG/1 also

_ to straight or branched chain al kyl sul fones of the .
includes cycloalkyl groups, and combinations of linear or branched alkyl chains combined with

cycloalkyl structures. When no number of carbon atoms 1s specified, C1-¢ is intended.

"Cycloalkyl" is a subset of alkyl and means a saturated carbocyclic ring having a
specified number of carbon atoms. Examples of cycloalkyl include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and the like. A cycloalkyl group generally is
monocyclic unless stated otherwise. Cycloalkyl groups are saturated unless otherwise defined.

The term “alkenyl” shall mean straight or branched-chain alkenes having the
specified number of carbon atoms. Examples of alkenyl include vinyl, 1-propenyl, 1-butenyl, 2-
butenyl, and the like.

The term “alkoxy” refers to straight or branched chain alkoxides of the number of
carbon atoms specified (e.g., C1-6 alkoxy), or any number within this range [i.e., methoxy

(MeO-), ethoxy, 1sopropoxy, etc.].

-13 -



nunber of carbon atons specified (e.g., C 1-6
al kyl sul fonyl), or any nunber within this range
W@ poos/o¢44met hyl sul fonyl (MeSQ2-), et hyl sul f onyl PCT/CA2007/002139

i sopropyl sul fonyl, etc.]. The term "al kyl sul finyl"

refers to straight or branched chain al kyl sul f oxi des

of the nunber of carbon atons specified (e.g., Cl-6

al ky| slieftermytalkylthio”anferstorstreight\ort branched ckain alkybsulfides of the
numbef'Bf Aybshlibrhd yﬂec(ﬂ\é@%@g) C18 ﬂk&l&ﬁb)‘ bf‘éﬂy number within this range [i.e.,

i sop roggl sul term "al kyl oxycar bonyl "
methylthaé BY1eS4) ethtlthig, Wr@yltbloapﬁéﬂed chain esters of a

C ar b (n’ ﬁbélg't&n?‘@dl@lgﬁfn'ov adfbé Qo Qtﬁael %}Ih%r BFEeRed alkﬁ!ﬁ%me's 8Pthefnumber of

carbon ggus BRORRT Dot )0 A6 RO FRay Myipsr i tis FaigS .

methyl[n'mrfb ethYRiHYd, Qs)é))ﬂ DRtind, t(lMBﬂEan; etc gt hyl oxycar bonyl,
or

ol Yoyt SNSRIyt et e SRR Ra Bl dlspliongs of the

nmnbeaoﬁmbom’ah@mp specdieddel gal kG alkyleulanybe 91canyclumbeb watiagl this range

E&FSH (o] 1] vEiE¥on P | and
[ie. m@[hé%t mgg?gf %llglglf(;ﬂlypgso%}l%; e nos RE %§2¥er red arty
is phél?h,elterm Tadldsudogyd? ydfers testeaight or branohesk ebhdinmlkylsulfoxides of the

numbet D5 bUAt6is BROHRAGERL ICG ¢ AIRGSulBhyl, dtGny SMEbEMWithin this range [i.e.,
cont ai ni n%}at | east one het eroat om sel ected from 0, S

methylggfnyl (Ma h@%hwsukﬁnybulwrw&ul@wﬂ dtezkd forns of
sul f urphenemP*alkyRsx ref‘éesa@pdrﬁ tqfr bRGIcBEDENAR] &Fers of a

catrboxxl?cglu“lgJ g&%\%&l{'g E%glﬁ I}?gqs,rsx?]tgnv tlgn af {hﬁ ﬁ'& {3# ﬁgl?cglza[t%s specified (e.g.,
C1-6 apthmyczdbwl) or Bry rmnd)comtthm thisrauigezlok i, diethyloxycarbonyl (MeOCO-),

e , pyrrolidine, tetrahydropyran,
ethylo’ﬁlcﬁr\?’ @p?fr ;tylgyy&r H?IZ'I ane, dithiol ane, 1,3-di oxane,

1, 3-di ‘I'Ahrylé meanoxmoho-asrepolycy¢lonaromhti¢ fing system containing carbon ring

2 .
atoms. Tl?{(ﬁgg Ee}’t%{i gg)lg]afla n}&ﬁbeéycﬁlc %ﬁ BQ&EILCO(% 'lﬁih{e}rrgore)éégra;@‘ﬁgtlc mgésystems.
Phenyland aephthyliaze mefemrltanéai | Yheameostwreferrebaryl isppend: t hat

cont ai“fi@bcyclyPater 8 Sattirafed of ﬁﬁﬁﬁﬁ%@ Abs-atdedtRirlgs 8MYing
0, S and N, Heteroaryl s thus |nc udes het eroary

systemg Gerigining4it dnaptane heteaeateyn selesigd from oS aad Ny 9.]1‘%161‘ fncludmg the
oxidiz&ykAabRstlfir, &ﬁﬁhebeS@ hﬂ@SOE eExihigies 6f }Gété}@&yo@dsﬁﬁﬂiﬁdeﬁitetrahydroﬁlran

0 t er oar cl ude. rro
) LfiEo iy L otnecmmp P f b lio Spg i pibendine, 13-
dloxolmeaﬁmkiyio,hdmeanimm.avzmmylh Ifyrmhparriyrrohdhae tetrahydropyran dihydropyran,
oxathlgiﬁé aéltﬁ»éo %:/,lalz,?ld oﬁ(a %&?ﬁ?ltﬁ]lm?e § %81110 l%:ll)lf, 2-oxopiperidin-1-
yl, 2-oxeqtyrrahidinyl-yl, ﬁl@d%-loxoétzletld\lzlrlnyll, and tlhﬁélﬁyl pyrl mi dyi
benzi sexazolyk meaﬁ@ﬂ?—%ﬁ%ﬁé ¥t arﬁﬁﬁzé}“ﬁ'aﬁ@ H$t¥1|ocycle that contains at

benzot hi adi azol yl,, di drobenzofuranyl, I ndol i ny
least o%gpgjlaegq:rﬁypm seieﬁ[,fngggny > SjagdiN, dléq:t91]oaryls thus 1nc1udes heteroaryls fused

to othed ﬁfm}dﬁl lbﬁﬂ@g!;; léltchlae alls, clyc_ﬂdzﬂkylz bty heterotyuldl thatydre not aromatic.
t Zln uL.nazol 1 n y.r .
Examif R BROPA ekl SGROP YO HOREAMT Ryl magaeo, pyriay,

oxazoll paxbarply] (inpetieniay, ¥, Mﬂaxxyﬂlazolki’eyizammldhéﬂkgdlazol 3 -yl), thiadiazolyl,

thlazol?le %f&fa%l?lnﬁazglggggnt%@gf gﬁ tl%gi lt}lﬂl n%ﬁgxgxégy& é)jﬂz/iioxazolyl
benzom@qwmmﬁnwmwnzem@dmwi dﬁwﬂrqb@n@fer@wll yndoliny, pyridazinyl,

1ndazonf?t1§f119(ﬁﬂ$oﬂl 48y @YBEnzotHi 48 n?(ﬂﬂlz{dy[‘ erﬁ%ﬁhﬁnﬁhtﬁﬂﬁhﬁﬂnhl'ﬁﬁazohnyl
rrBarelnC|U€ ‘i}é ri_ngs

naphthyyiginyly sHbazobyl heazedionq! Yofivipexal @m R “ES%ZGHYI igobgrgy!furanyl,

benzinli@HoRe, bebhd fRFahie béird iy Iquit® lyl ih@o g iigainblyl, dibenzofuranyl, and
preferred. Fluorine is nost preferred when t he

hal ogens are substituted on an al kyl
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or al koxy group (e.g. CF30 and CF3CH20O). Conpounds of
structural fornmula | may contain one or nore
WwW@sosoetsri c centers and can thus occur as racROECA%007/002139
and racem ¢ m xtures, single enantioners,
di astereoneric mxtures and individual diastereoners.
The present invention is nmeant to conprehend all such
the likd. Skorheieeoclyolyhanddfetdrbarylcgromssy rifdgs ofd rivtgr systenns @bnthiming frem 3-15
[ . u . of ryctural forrmula | may be separated
atoms?rﬁtlrbcct?%gi {égll%“ﬁ%il\??%‘agﬁ' di ast ereoi soners by, for
exanpl"Halogenctefesntel fluprps chilérincabionring anshwodinguChidying and fluorine

are gerefllY SR ferrE @ FIBKAEE SnoslBreRARA WIRh (5 IbecRE 8lc3BstRiited on an alkyl
Y (LT UG

st er eqQCdaiBunld of SiR¥tubg fekats Mna§ doktiinnk dY more asymmetric centers
crystal |l ogra of . crystall]ine products.or

ph . .

and cary {18 PSR EACTRRSS ARHTASTRIS TARREFS SIngledapntomersdtiastyrpomeric
mixturée@d9adividuaMiisteraomé aFhe pres et tidientiong isaneads 0 oRiprelend all such
. center t& known %bs%)ltut 0 fil%urati on. Alternatively,
isomerlg fom ofthe PGS PPt TiImITAL t he gener al

st r uctCongouhds ofistmctural feynide] wiay he sepeirdved into their individual

. _ Ak : . ; | i

dlaster(?’rc;lagdren?elgg chi'g{ é@g%%%{agé% 1 H&%%%Qg%ﬂsgﬁbt%suﬁﬁglg sél'il.a{t, foP gx'ample
methanodar ¢thyiragetatsror ajmixthee theeagf, or aésechiral phremgtogsapby using an optically

active SMBNAHWHRsEBXbRAS SlRARLBAESsEP ma) Bk dblAninkd 8) XAy tystallography
enanti'oners are i solated. The separation .c

d. .. an, pe .
of crystalijne; sedusti orisfystatineg e redipter W %r?]dermgzeaf ff,b negefsHyaWith a
reagent Ot EHP bh _ﬁ@nﬁ'lfletﬁc catensfcknow satfssluw‘f configmationgls to an
enant | rca re. co n to r a
i ast dHEGHAVER: i Treisomg at amemroynLathF geacs stpotpp formula I
may be obdainédbsasteredipasifie spthesisusing itealippue serthgdeatesals or seagents of

knownfaEQOQ{n.ie%QRﬁ%lﬁﬁt?o% al l'ization or chromatography. The
coupling reaction is often the formation of salts

usi ng Iﬁ&esérné,rmemie niixtres f thereomponndsonapbg eeparhted so that the
individdhPehb R GHES b iS5hted AThY &DariBi¥n E&fﬁeebﬁggcg%%gtxﬁé!h@ wdlfknown in

pure enantionmers by cl eavage of hiral
the art,;such ap fhe cqupling 9f @ gicemig pixipke afcompaunds ip aw prpntiemerigallypure

compotil;ﬁj tliﬂ@ﬁfl atde%_t&éolrn@@{clﬁtﬁ_xhﬂe, f@hé\ﬁé’fﬁﬁ)@%ﬁﬁhblﬁ om:e rl]rhﬂidiﬁidual
diasteréjgaqurls E}Iz] gg%ﬂgqrﬁli] gnaeflwgs,gspli:l? 2%%@%87?180?%@1 '@Irt[i(éa Qgg]%ro?na%o g?z{p%y. The
couplirhersadtiondglofiar the forantibabisadls @bingian edaitioheeriogibdsure acid or base. The
eSS AARL T 508 B B e FFRT g B G B
added gustrastslod. e sicemivayixéut of thesompotndseas alsothe sbpanatoddirectly by
chrom:gbérg i€ Mettd@h ﬁﬁféziff clﬁhﬂ QQQHEE'% Hﬁsegwi&gﬁgthgﬁfm 16fwn in

y one or nore double bond s Pts > For exanpl e, a
the arty et one and its enol formare keto-enol tautomers. The

I ndi viSdual odfttl@e}k%dhﬁh &iuﬁd@@es@ﬁﬂ)édflﬂat‘iein Hi)r%tﬁi%rcﬂ?;&ﬁrﬁ@ Qétﬂgé b&ds, and
enconpassed. W conpounds e _present_ invention.
unless FREE{eR UL shufsh megado fHdtde both B Sul 2 pienc e ances
t o t heSoowmdohmasnmfundsdasudbadrtalreih aranek st &s @nenmesgmthidhchave
. | ' i cal. t .
ditfereft R BE QbR ROR PR SR BB RY Y 1 BRER ABis Gl Py shits. For
examplehaketgreandots quebfomceaksteghohtagtonep dileandividnalt thetpmagrseas well as
mixturésSBte8Farb eRGMIpSE With M uh8E0 CREBRYAH Svention.

It will be understood that, as used herein, references to the compounds of

structural formula I are meant to also include the pharmaceutically acceptable salts, and also salts

-15-



or their pharmaceutically acceptable salts or in other
syntheti c mani pul ati ons. The conpounds of the present
WO pwened4on nmay be administered in the form of BCT/CA2007/002139
pharmaceutically acceptable salt. The term
"pharmaceutically acceptable salt" refers to salts
prepared from pharnmaceutically acceptable non-toxic
that ardomﬁe;ﬁamacamiddﬁy aexeptatilenghenrtheygan usedoss pramugsns © thafres compounds

or thei g\ acQé tz?orl %11] {ﬂﬂ%tﬂ? leﬁé m%ipGﬂ&iioﬁS

"p h ar rﬁcwmpcam Syof deccprpseabinyenfiin may bq‘ administerehin thg fgm of a
pharm&&L it facé ?dbﬁeoémo %Q $erfif "ph (?t A ceﬂﬁ\éﬁ?t&&gtaﬁ’fy s%n" ?é’f@rs to salts

genera repare rea ase wt
prepar@djﬁ@ramhwglamaﬂy aeceprahlﬁrrgaﬁpéwém or peifs Mehiding | W@amc or

organléazrs%§a1ﬁf inb@ahie of @fgaﬁwyéﬁisosanmf Kh%ﬁ%@ﬁm&;ohﬁﬁé&éﬁbbﬁﬁassed within the

term g dfeatical s EaReRblA TR E ofon e sy dhs SRhpilads of tis

1nvent1bn SuHidtedre gendml]:yqrrépzaédéby iwdit&tgahe ﬁreehasdevltlﬁaﬁmgabmcegamc or
nat e

1norga1é1 ag@l egtesené%tivglsgﬁs otcbagl)?lcg{né)ou?d& I,P;f I; etperese‘nr hn(\:zgnttl 1‘nclude, but are
not lingled ¢mnilze folloying: sacetate, bénerndsnbemite; bazaoete, hl)malnbobato,rbldéfate
bltartrz{?é’ Yobft lef’(fﬂnql@ cgﬂ%ﬁfa%%&?&%@ Qﬂfo?lde ' &&Uu‘ijﬁ’até ?ﬁra{y Q&Eﬁtg redisylate,

act obil oha aur at e

estolatmﬂ@reaﬁ@ar%ﬁlmp@te Mﬁw@;rgé\ﬁméte lwéfyhyqoaicrm@t&tlydrobromlde
hydrocﬁﬁiriﬂ)é' 5/t d:FhSphtiBaER I Rlidd) MRIUbBHE lactdié, tlﬁc'i&ﬂonate laurate malate,

t gl | t | eat
maleat&éﬂnggigéte( glfj?g %ntgtn é)et 5‘?%@{3‘?@ hyIntqﬁe gzgﬁfé)ﬂgﬁgte mucate, napsylate,
nitrate AN s RL ahipb amploaiem sglgloyasd, aﬁztlwueopaﬁuﬁ@xe @ﬁiboﬁytle)atpehmtate

pantotfegiy St Epielohpat BAGEIRLFops P ST ooy e, subacerac,
succinate] temrat & tarfrate f thaslatortosylathdriethiddede andrvpmmatds Fuafthdrimere, where the
compoluﬁef Jn}gfé@éﬁltv&@gﬁllycaﬂ'g aﬁ%blmcgrpg@{s)g%!%'ltabiséﬂjer eoc%utlcallly agceptable salts

thereobinelude, duhare npt hmttedi to @altss?@rwsd fremiinergarie bases mhghng aclummum

ammoxlﬂﬁﬁ'leéalblﬁﬁll Beliped féljnk'”fe%ﬁé 1RO Ra SiBsiund IredridHhic GRARRSMmou

ric, ferrous Lum nma neS|u mangani C,
potasswah gediBmszinc. 59d shes iﬂiﬁﬂpa%»‘d‘lla&%ﬁpr%ﬁeﬂ 215 {gF RREIONI calcmm

magneklafd, p@tuésmmyanarss&aﬁf Qls A8 St dveivad o plﬁimgo@hﬁctammacceptable

organiq PR sEE BERC STy BB EEPE SEA0BU By pdh P E o AIgH eyl amines
and bahlascasexohaﬂlgedwssa ktich asfargininapbseyaine eafieiderchiplime) (N, N-
dlbenz&l%{hgfie%r ax%mengl%thyfa\ﬁ? hé % ﬂ@hgﬁﬁnnoe?t%op%Sdlﬁlethxlaminoethanol

resrns,

ethanomfm@|eﬁwlemw@mmN-whwnomlm@nz,W@thymlmrwmeagiunemme glucosamine,
hlstldnﬁjé %ﬁ%ﬂlpgmnﬁﬁe Iy&irfdl ﬁ%ﬁﬂ@%a&?ﬁé Orllléle piperazine, piperidine,

am roet hanol’, t hanol a
pOIYanéltl?] Kﬂs’é‘ﬁéﬁ P& Bunwserhﬁwrﬁﬁlﬂ% Hrqt%amlﬂ@etﬂﬂiﬂtwl?%m?dﬂﬁ@wlamme
trometBArhigiddndahe Gkdicosam ne,  histidi ne, isopropyl am ne,

PR TIE N i A a—

the conp@wids ofitha @resemtlmvdmylba,rphaanadeuilcmﬂyray¢e@tabﬂte¢sters of carboxylic acid

denvattnie's pJuQrPXé ﬁl?lth 'ethlygo SE/;WHC x W grehg lveﬁhf Qlcoﬁonsb such as

acetyl, me\rahgfl meeé@d»tand AMiggAeyle W@@lorﬁd tlndugadease Hiose esters and acyl
groups' l&%%tlh B2 arPORFER A GG e Ibi G ©F B&(ﬁ%l}@ls%&%ﬁéﬂ&fos for use as

carboxylic acid derivatives, "such as nethyl, ethyl,
sustaingfl-TeEas Op PIORIEHRFRYRLORS: acyl derivatives of al cohol s,

S uch @)lva’t’é‘seirﬁ’ﬂartldiﬂétaiy@ﬁéltes SRR edthpouids oﬁé’&dﬂ:ﬂﬁﬁ]}’form@l@m are
ed. Included .are those esters and acyl
includ laﬁggmﬁ%@ﬁﬁ“?W“Fﬁﬁ‘ﬁﬁﬁ for nmodifying the solubility
or hydrolysis characteristics for use as
sust ai ned-rel ease or prodrug.fornulations. Solvates,

in particular hydrates, of t%e conpounds of structural
formula | are




included in the present invention as well. -16 WO

2008/ 064474 PCT/ CA2007/ 002139 The subj ect conpounds
wae@soeaiul in a nmethod of inhibiting the stearP@yCA2007/002139

coenzyne A delta-9 desaturase enzyne (SCD) in a

patient such as a manmal in need of such inhibition

conprising the admnistration of an effective anount

of t heThéQ[IBj@blfUﬂ)mp-Bhﬁds 72 trmmnda mdthédef 1ﬂh1©$tﬁfgtthe stearoyl-

t th f
coomeygikiR APt gRforke s R 3y nBaGREn AStmalate B o g suen
inhibitmn catnposing theSmisstytme ecnieffettyve arheisit obthe casypeuntd. oFfhe
compokgcfs &*tﬁi@%&en‘t Hl‘bgﬂt‘idb e ﬁ%?&ﬁ{e%eﬁj | ?) feveh Qﬁd/&gtreat
etes or i nsulin resistance
condltlnamul dissasqsanediated by highed abormab BCPresayme mtmty\/vhu c h
C Y ”Df "Fh%§ R bEtht BeestR iBRinHoR é&ﬁc%ﬁis ARetBbd 6E&LaN R

a compaund i n accordance th structural
hYPefgb@PIPﬂﬂ élabets$ OTaIHB‘HHTrrﬁﬁétéEﬁei ig mmaym@ah%n Iatle%lmla@fbof such treatment,

which E&ﬁﬁ@éﬁ adriinsf&@ipto %ﬁlﬂ%herﬁfanteﬂ@ctﬁfe%ﬂiﬁlt by €8thpUnd in accordance
gltfn ﬂgﬁm hod of treglt1 t t ul |t|r-1mdependent
with StEHCEHS gunya L of f prarmageplicallyy agh[% g’)a T ranmmal i an

pat i em sécond agxécwcff tBeipresent irvahtimnonc e b inseithgl of treating non-
insulin dﬁgenrateﬁ cfl:%ert] 811{ ET%ati ac%%?s éI?]‘ 2%13‘% r?zﬁlea}l'tpﬁﬂgr{tar? é%:ed St such
treatménd compmsing admtrmtq:rmgatg plscpatiofit anfentigrabsteneffdctive ampuant of a
compoﬁﬁ’ci‘&%c@érd@nc‘ﬁ%}?%ﬁfur&l&@ﬂﬁﬁlg9 obesity in a manmalian

tient in such treatnent conprisin

ad mi niAsthatd aspeat of Hgintessal inwgntion cowmrﬁethpg of treating obesity in a
mamm@B &P MBACIA ndkd Bf sikh wehtuieat ccfrﬁ’;ir[&ﬁg?admmﬁte@ﬁi W@éidl‘ aﬁéﬁ@h

i s, effective t. treatﬁletbesmi ourt %%{S;‘ff‘gf?a
compoppd, m-Aceofdans vgh sructiratdomaya bin 3 ameyn PY‘?:“’ treat obesity.

S y n d r omﬁu'mrmhspécs oS&ﬂ igtention Eorveifd AMAdthedofNedatiag inetabolic

uc treat nt CO Il Sln sterln . .
syndrofEita 3 sl e A BBl PR S A e
adminifteringiteesaid paticatna compmind it habrdagcewitk striiaterat fortnukadtin an amount

that is PRERQOL Ge m‘fiz{b%ﬂ@ ﬁlé csm ﬁgyea 8fe. eﬁﬁéwﬂ) fie fletabolic
FRAANEN fef HIAAIE o hOGe, THEAREHFLARe Seu

ude ension,
syndroplegadudy lumgﬁglsn@./ ellesatechblghd glruicg$6yl@ﬁé€rl$,dﬁ® trighygetidss; and low levels
of HDL. 8N&ibseroPf HDL chol esterol. A fifth aspect of the
i nventign concerns a nethod of treating a lip
di sor defifthagpestoldfe IvgAtiaOngFHs 3 U&S‘?ﬂdgqﬂtﬁﬁméﬁ a lipid disorder

selected Yivhi e @edtipTonR¥ipe b dyalifRieing, hW@ﬁ%ﬂémﬂi Mﬁ%ﬂr@%’&ﬁdemw

hypercﬁéﬁ,ﬁgp,qo' S tgsf%ll-g[h]? a{n?]l hwgg.gslglg'as%gﬁn}a:l S%P!ﬂ\‘ﬁ?f n need of such treatment

comprismgadinsiisteriagit saidsgatientrgcongpenad th pebrdante with stmpowabiformula I in
an amo%ﬁl?ﬁ%fjl@%ﬁ??ty{ge tg tr%l\t Sld%tli'gléifhsgl%re{]u' a |l in an amount

to treat sard lipid disorder. A
si xth Aaélpsﬁmswﬂ Of He inyspéiar conrensricuethed af weating @thsfosclerosis in a

mammaﬁﬁg;sdueﬁt iAthBeS O8%kR festhnt SoniprisRIMihARRB &4 phfent a
of such treat ment conprising adm ni stérin

compound i a5eeridanae with stgirpEalfarmia hutasy aaene clfpdtyede Fregtihespsclerosis.

f or mulAsdventh aapbcaﬁmhﬁﬁn\&hﬁ@@é(bnéemts@ thétB&d of treatmg cancer in a
at her scleros

t of .th
mamm iR 6 R Gl R et S eacimi i e Prligg:
compopiat l_ne?qctordal_lqtr%dl gfucsuaHotnmdal imemt arcoump effeitivg to treat cancer.
admi n 'ﬁfu@(ﬂepgspte& TP ofi Wn@ms a method of treating a condition

selected from the group consisting of (1) hyperglycemia, (2) low glucose tolerance, (3) insulin

resistance, (4) obesity, (5) lipid disorders, (6) dyslipidemia, (7) hyperlipidemia, (8)
hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL levels, (11) high LDL levels, (12)
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conmpound in accordance with structural fornmula | in an
anount effective to treat cancer. A further aspect of
wa b@siement i on concerns a nmet hod of treating aPCT/CA2007/002139
condition selected fromthe group consisting of (1)
hyper gl ycem a, (2) |ow glucose tolerance, (3) insulin
resi stance, (4) obesity, (5) lipid disorders, (6)
atheroséléﬁéshspatﬂl&m s%que(l:?e), (13y pescuiapretedtivals, (1 8) pancreatitis, (15) abdominal

obesn)1 Z)%? {[}Hl_roag%ggré IV? %1 i?asﬁ((g%‘? rﬁ%ﬁoqa ek %%t ehol erpll (‘/% nezlropathy
(20) fagPlig¢1Gheba ) (AT DO IRALD0 VA Ay Bromeat (P2) slscp drsosiﬁeedatln_cht]llng (23)
metabo?‘%gyﬁ&rgﬁlom 11 y&gwoﬁaltloﬁiéﬁ(ﬁgﬁﬁc&r& é&élé%eelﬁg{lﬁ{ R8ktahdeSis a
compodq:rg,elagagnar(lma;lan mtjen@palep@r of s\'ugg)rep,tg}gm SPRRIIANS :(dpglplstenng to the

patientREONRRARN r accbrdBicel A MnlchMBr fofh I8 $Ean Arddunt Rt Y§é‘f?éch@e to treat
ovary syndrone, (22) sleep-disordered breathing, (23)

said copditigBol i ¢ syndrome, and (24) other conditions and
di sor dedta AHidraspeasof the n{v@ﬁm@ﬂ @ﬁ\fé&nb 8 nfethddCTIR RS g the Bnset of a

condit G FRPIET FamAREIB R ERS (DS PERREPBIA (4] 0t eisgRgaisance, (O
insulingesistanten@ obesity, (5) hpidtdisoaders, C(ﬁ)‘mhjshpﬂdeml‘a &T) hypedipidehhia(8)

hypertrééﬁ r{dgx%i {Sﬁ h&?ercﬁcﬁ?&teroﬁaﬁ{lg ?mglwtalllﬁﬂ l?]ve I, g]fl)f(l]; éht iﬁf, levels (12)

Ion Co n’ erns
atherosclezosimanslt itslequelaes Ok ivascular sestamosied 14) pamciehttisy l(bi)plbdomlnal

obesity; g@ néﬁﬂoﬂgge % afive d1§é’e19§ r(gb)yr%ﬁﬁ'&;ﬁthgé &g ln%gﬂ)éﬂﬁ}p 3139) (neuropathy

(20) fafty ey ieaiss )@olyemtlc&'}gfye%h@r@meagzza $l)fem9¥§eﬁd|ere§|bd@qﬁ)nag 23)

metabdlR)s ﬁfet z!iﬂ 4}2&he&%ﬁuﬁon£ QAd dIYRaES RdeRSTMANRI re8ik@nce is a
.evel s, LDL.| evel s,

11 h 1
compolitepgatesBud B AT Bps i Sy ice s 4pomponent, ina
mammaR&t gieal iB,neéd 6) suoh nestarht édrﬁpniﬂ@dnﬂbﬁmﬂﬂngad) the patient a

compopgF ey y I RRHRRABRAThY Mo R s fflgive oty e
onset dfagitlyohdiien. di sease, (21) pol ycystic ovary syndrone,
(22) s}aeimfh %%i SADYRB A LinclR3) mofhAGA ing the risk of
syndr one, er con ons an I sorders
developjng rae:ondiggn sﬂecrt@de, emghe gropp canswém&pé tBrvperghgewian &) low glucose
to1eran99r(@l) ﬁlgmﬁreﬁ@tﬁn&@ ?4%”3@:{1@ (dj%?d dlgbﬁaéﬂs%; 6§éh§¥d%ﬁﬁ§ ('7)5 a

nent, in patl e
hyperl&prd@gt%%l h}@sﬁﬂglwgqqﬂg% ﬁ?)ﬂm@bvlﬁge&o&ef@lﬁélBbloweﬂpldevels (11)
high LDDITE@I) @12) ratt@ﬁs:sereftﬁrs%d\mstsbq@weygww@dcutapfdmhaslé (14) pakcreatitis,

15) ZgRATM phRTVID Srrifemiad 8o (17 RenPRo B fhiebhiopathy, 19
neuropathiyc@Ohfatty livet dhscdis@f(Z T)qnbthycyst@ dhey syindionad, (22 eleep-apiondpred

breathlﬁ C@?ﬂn&aﬂ&lcsﬁnﬁt%qﬁg a&{ gl% Ettﬂgr (%rnt(aHR)ng AW hl%&tl(lgl)% v%eré Fr)suhn

cema
reswtamq@ss; gcempenent, 4y a m@@ynftlxan p@59nt|ni1 pead ofi sgdr ty@qt@ent(@npnsmg

admlnlgﬁéﬁhg R @e t‘"i’ent ﬁ@)m QM’Rﬁ'hlab&irgﬁﬁb vith(Buctural formula I in an amount
%%ertH‘g [ emsf';nd % erchlesterolema (10)
that is pRgTp{o edfed e ° Tighy ¢ dev logwgm oa¢iog. (12)
at her daaliéirios tdSpra’ﬁﬁte$ isacls@diidlane, a (alid)y ofasigdtindimmals can be
treatedgaggotg AAN %&&ﬁ%%&ﬂggégeg@ttquevgmg E%r&@sﬁ%’c?ig?rlnmals including, but
not limted It(n cpat,sheen, £8ts, opies,alogs,loats, £uifga pigs vate prothyr, bavatk), ovine,

equme( %1%1; fe('leﬁég,rragésn?)% gra dﬁ l%églseég%)%éé% %51’8 B%ggﬁéc{ a%é{f}gxl;eg Nfie method can
also begyradicedrin otherdspeaas, smhheéravmrsneqws(mg ghigkeisgor der s

wher e TiRdeRk int@RioR i@RTBel dirltdIFRANEd fot theBmanufacture of a
mamal i.an patient in need of such treatnent corrPr 1sing
medicament for inhibiting stearoyl-coenzyme A delta-9 desaturase enzyme activity in humans
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adm nistering to the patient a conpound in accordance
Wi th structural formula I in an anpunt that is
w@RGoened4ve to reduce the risk of devel opi ng sapP@dr/CA2007/002139
condition. In addition to primates, such as humans, a
variety of other mammals can be treated according to
the nmethod of the present invention. For instance,
and aningaisredrsprisigg eonhbiging icompooid 6f the predertt dnventivs withlagdhprmaceutically

accept%)qgct,ﬁhelhoqrdﬁﬁgnt %f&% ’par‘iﬁhﬁﬁrlx Hé BI%? rﬁiirgs;ehtigr?gssdif%teﬁttg ﬁ{e use of a

compoynd of sigwieal fgmda égl the mabnfapmf@ﬁnemmw for uspen treating a
conditiBR 588 ed ABm thé gﬂ) P%oﬂlﬁﬁ%‘o‘f f ér )y@érﬂlﬁr T%Hﬁﬁeteﬁ Wishin

as avi an speC|
resistaqagy, eIt & Ui} REHCHaBRERah & haraibedipid Giordeis selected from

the groﬂ?@blﬁﬁd%ﬁlgro@ dsasﬁlpeden{mdi Menig) mtypa{ﬁgwydeha&ma

earo (o desa ur ase enzyne act|V|ty
hYPefcﬁﬂeﬁEF ?@%%Mﬁm PCT/ CA2007/ 002139 and

ani rral'Hle&Ohjﬁétl tedated ifi drdcpresengmathodm@uﬁ&akbi a hhennpdl gsrefetably a
ILnvent |

U e e

enzyme actmmyessd®ded oThhterms'thedpeuticatly affectivd anfoust"rmieans thed amount of the
subj ectf &'ir%luﬁd {hat Q/lﬁ Q?m Q WiAGHidH gr fﬁfed alrf% oﬁ?ﬂm tlgsﬂé sYstém, animal or

treati ng Itl sel ecte

humandbﬁﬁ éftmgmgpuaht lrwﬁbé lf?jleVé}é?ﬁ ‘éptermgﬁﬁén,zn@ﬁ% éip@tgr 01i %h@n qligician.
resi st@aRG&m gmon'amlsed héRinds ﬂitéxﬁfed% eﬁdanﬁ)aswpi@huct

Compné@ﬁréfe's{hetﬁ@e%fﬂ%@w TCHaf Saeclfirgsananns, dutFLas any product Which
resultsPdigeetly bt @ldirealy, dom ca)mbnliatm tof k1l spedifiedingrddientd dwhd$ecified

amoun i Syeh i d GlHEoipar orpest B B PRSEf papompess o
producb eompy;simgthe activef iegmient(s)randitlenmen mgoedier(s) dfat make up the carrier, as
well assat.n??)'f&%ﬁlct &R@E %é’sﬂﬁ ?ﬂw & 1%d19&ﬁ?%fé«?x§%§n&bﬁﬁﬁ¥ﬁecomplexatlon or
aggregémqreqftamy Ve nbmnte ofrfbemgrqdlr@t% apfram cb$soc1|a@on gim;ieeuftmore of the
ingredeRRPRURSN Bfl‘l@f ty}%é f 18hdtioht ort 1|ﬂ€erz¥2:‘t19h§38f &ﬁl or%orgﬁﬁih‘ézﬂlgredlents

response of i ssue, é (ﬁ] ani mal human t hat
Accordd%glwg}h%le?gwcwcelwempegl ancdhe prpasng arm@awrawcoma?»ww
compoﬁﬁﬁ@ﬁ &fad®by 8dMRingd & dﬁdLﬁhﬁ of Tﬂéq»réﬁhmnv@lﬁfﬂﬂ%dtal phBrmaSutically
ass

her n i nten PP
accepl ey iy PhamS A ac RGP SR At hY gy ity ggercipient
must banompdtible with Wed dthasngmegiepts ofl thetfominilation areisiolt tisleterious to the
. g y or indirectly, from conbination of the
rempleg{%&%@if ed ingredients in the speC| fied armunts. Such
term |"lihert¢;mm"adm1rtlsiraphapt?mém 'admhingstanmgsy’ cpopouridsshould be

understoBH %6‘91%911 %x%vﬁi‘f&&‘g%%ﬁﬁmﬁﬁd olp E}i%qHGéntl%ﬁ '5Ph Pﬁ%dw%éfbec Juti§ of the

redien i nert ingredi ent e up
mvent‘f’ﬂ @Sr“?qliélfluald%n% of tegatmgl. product which results,
di r ectithy ubility ¢tdhé f&ﬁhﬂ)cmndﬁ erEb@ﬂﬁﬁkleﬂﬂl}th ﬂﬁ préfs@ﬂﬁhgéiﬂlbh QB
regation o of the ingredients,
inhibils of REHOHREERIT o e oo T S Vil Ty e
demonstrajedcloli thafa]ovong fmianswnhd end twhplkescetifbasabastaysns or

L SCDLREREAEL 19PSmRloAR ALayrOre of the ingredients.
euti cal conpositions of the

prese Atheiapidin qfcempaaedspd Jermany | egainsd dietS(IP enmaie i yletermined by
followﬁ&% Mheiddaderdiof QTPRENEh M d- §t@ﬁoﬁr@§1§ [ ol'eB‘Mg%A Q8n8RE A -induced rat

armaceutically acceptable carrier
liver mlfﬁﬁ%ﬂmﬁaa@élﬁnr%\awsw Rellispechpyeedurg with swamodfﬁr@tle@%@p%xa etal,J.

Lipid Rbs!, U8M2-36 (19%)) piAgiet feeﬂy@tmbtar epat b Bl dtBohydify/fat-free rodent
diet (L@{#‘ 1gh# zﬂgr gl%laeﬁ:f%e‘f days t?le S%li)r-r}'lnldgct:e!dolyve?snvgere%omogemzed (1:10 w/v)
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reci pient thereof. The terns "adm nistration of' and
or "adm ni stering a" conpound should be understood to
wOore@s/oprovi di ng a conmpound of the invention orP@&I/CA2007/002139
prodrug of a compound of the invention to the
i ndividual in need of treatnent. The utility of the
conpounds in accordance with the present invention as
in 250 MM istidrbsy, $ na¥l EDEA[ M manm AMIEHE-21Y (pllesaﬂ)u At a 20 min

°enmf§%ﬁ9?%ﬁ@dm o SelbubalE e pod TR G i@ Yscwps prepared by
a 100,003 g camtrefagaticant (60 invis) with drmmi&ngmiky suspéraledan 190 M eddium

phosph%e 2 &V mrgiyﬁc P(L 1ah& ?'ﬁﬁ}ﬂ)”fT a@\ %Itn %%@rlgggtfw& was incubated for 15
min.at e tsnsedteng vgtleh?r()us,ﬂ Antleromm@wplcdh( aigbeny 100 pg/mL, in Tris-

HC1 busfePtrdonHNE B 7. 9} AT'P' (‘S%M'Y‘ @Je%%HEAa(@q aMy! ?Mio‘ﬁ% '1)250 (0 5 mM)
ubl'I shed proced nodi fications (Jo

and NaPH (2 mM)), Ty edrep{égon wq_sgmhg@dj)g they addptjon of 20 iy of bg&h ${§aroy1 CoA
(final dm&n@ﬁtléxﬁﬁtsz M\Mt With thé ﬂiﬁlo@&ﬁ\b@*’%ﬂé@kﬁﬁﬁﬂhf [l@ﬁ’m'LQ dgidtterminated

by the o @Sl ol BN Sodim B fHBlser s 20 0 2oy empemgurgs
hydrol2420B¢ Oleél-AZo Laild §E4a0U/CAN.ARS Solutidh WadacidiFisd by ﬂ&el,ddfllolﬁMf 150 uL
of ISV%Q%oépho%cr%/{ﬂ 76)‘ gthgr?oj! g'\%g%nént;%%v&;l r¥1|g/IS rrltj \s7 G ceertci(? ar%P 0.5
mg/mlapidicaeld [déboler, actdr@drh R} sﬁmcmhwqurtbqjmledtlﬁgd oraa HPLC that is
equlppé@ Q’fltg Q- xs gev“eﬁggﬁihgel& %iu? Bd £ pa(ﬂ@aﬂi) Flﬁ%vt %ﬁﬂtﬁﬁtl&g %éﬁlafyk&g

suspen MM sodi um

Altem@wylyemremn mipiur PP nlyags n@é?ﬁbWh@ oahugn glorsgchaeasl aqueous
suspenbleﬁ '(‘flﬂ)t edof P3% %@/V{ Rhitcadl hﬁ(ﬂ@ dIesPeNatdC1s. Wiht Reshfithglmixture was

§ RN A 8 %@F %P%ﬁ?e%l{t}&pé S(t@)qu&qlét Jl'r1t1ated water

centnfngdéo ppq@pltﬁmtggyad

from SODeeeypEedAletdlurhtioivhf 9,104 %}théérd)ﬂmd/()wﬁs gidntifiad 8y bétting 50 uL of
th p% n{@% % tact nvva3|n|t|ated by the addition of
© SUBSH'AgL 6 59 iﬂalo‘é CoA (final concentration at
2 Mwith the radi oact|V|ty concentration at 1 G/nL),

1L WhP deit. 65T QR P elie1eR¥) [ddfa 3 htd.Ef?eQG%fesalurigseLasgaSLs_{gl sodi um

hydr olHumean Hep@? e@l,%|we¢bgromr524ewc6pla1@dml\/fEMemedia (Gibco cat#
11095+ %)9?)‘&1?81@m‘éﬁt%d i gk /{) ﬁgat l?ﬁ(achbﬁe@?éi’éltﬂo‘?ﬂle%ruﬁﬁg 3'7 SQleer 5% CO,

osp oric acid (v/ hanol suppl enente
ina huml@ﬁﬁ‘ﬁl%ﬂ o aFestComRaumg ﬁais‘dved in¢ medig| wasdngbpted with the
subcor{tﬁtrﬂt -Rl1efck 136hid atB7 (. BQLL“@ -8RAHE aclg wids WEded th B@dh Well to a final

concenflaah k9. §ﬂa§gmioHpLCt itz d PR s fsid oy QS nCi/mL

of [1-" A adigosetrienoidhatidron i1 \C3Hlinplentveaciceplas ll@erbfa o BAQ3L)
chloroé@ﬁﬁlgﬂneé?%ﬁl figgéh ?d?s'a%% hllnv%-ﬁ{) ltodrﬁ){%? ﬁ%eglqg (%S Y%&qu{ta % and delta-6
desatu@swc@ampg)respﬁh@vq?b styfter Sl mwmtmneatwasc tbe nulrturf: mepdeh was removed
and thé’l%@élé@ééll@t\x?eré RasHeadlipens vex fi %E)vat @&hﬁ! téﬂ%&% Imte QatRled

Tritiated wat er

cellulaaléglg% WF%?H}YSFP yedgnder nitspgengi é%r%;f‘i’r Asm&@% uh&f PN. sogium
hydroxie ;ﬂ@wtt ibef bQx gﬁosplﬁau nﬁoﬁmerrﬁgm @sebresanbl, Sidnd #03556).

e SRS SO B 855 Dot asproboer e fatet witn 300

uL of agetonttrilerand 4uavet] fled pinat RLC thav/kles negdpped(vdEtlbe €- thte#erse phase

column and a Packard Flow Scintillation Analyzer. The levels of ['*C]-oleic acid over ['CI-

stearic acid, ['*C]-arachidonic acid over ['*C]-eicosatrienoic acid, and ['*C]-eicosatetraenoic acid
(8,11,14,17) over ['*C]-linolenic acid were used as the corresponding activity indices of SCD,

delta-5 and delta-6 desaturase, respectively.
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11095-072) supplemented with 10% heat -i nacti vat ed
fetal bovine serumat 37 C under 5% CO2 in a
woheovsdef47e£d | ncubat or. Test conpound di ssol vedPCTICAR®7/002139
nmedi a was i ncubated with the subconfluent cells for
15 mn at 37 T. [1-14C]-stearic acid was added to each
well to a final concentration of 0.05 C/nlL to detect
SCD- cathel SCI® thhjbithed of folretila Iasirticul @yt inibitdds OBELiniples 1 to 20,

eXhlblthfn. %ﬂlbﬂ%ﬁ’]cigét&ﬁi[é% EFEQH t‘ﬁax‘??' %Qﬁd {nlne’ltygi]ca ly 120¢ {4 6.1 uM.

Generaélm be é@mrsaylp)fbreciﬁitarﬁ @reie(ta-%bszttatases(i@ S&ufog aeompound of formula I,

I
partcul by Bt BRIIpINEE o K &Lt oA ot A pREgaf abfifbme hundred
ormorg.ncubati on at 37 C, the culture nedia was renoved and

the | abeled cells were washed with PBS (3 x 1 nL) at
. roomte erature. The | abel ed cellular lipids were
‘ ; : G giion for 1 h using 400 gL

Of 2N ’lﬁ’dédh Vi eﬁYdiE?ESf @iﬁ’n ubl&s &Ofoﬁhul@fl was determined by following the

convergipf 3E0G) C - SRPRGFIS G .f.C(dakefC&? ARG S U e v Mic

were do&ed vii}h a édmpmmdloﬁ &riiuke] adanc dsumiatee trexhdiaadtde triceh[1-'*C]-

stearic %9 9 wgs dosed gtcf(} ;?(EJ/IEag fg %?’?g QQ%tsfnfﬁ'o?ﬁl C%Pﬁ)o'ﬁlﬁ)&' QHé ﬁ%r was

erse
harvesu@dcakd\ thstn Fhl}@mb@cd it 10 Nasodiom h;rdad»yd@for 2% theat 86VE) © abtain the total

liver thtg%Qd}P%gﬁ' dﬁi()‘f'irc aklih%g &ﬁﬂl%ﬁ oF fhe@xtrdet, {h%%gé)unt ofo[l-MC]

osatrienoil C

stearic pgig@nd [ b1 &dspé&l@ ﬁ‘?ldéﬁ‘i’é iqanitficd on(aglRLC thpt wap eweped'[ with efC-18
reverse pHaBOLAinG aAG h PaVBFEF Mlﬁtﬂléﬁ'&ﬁ Aflyzespondi ng

d f d del
ot (BRI Rw LR RoArs furthop 300 &)gaabip the prevention or

treatm T Of (BA20ETéMBM N3 disthves, Julorderhind domdRions if esmbihation, with other
particularly the inhibitors of Exanples 1 to 20,

exhibit an inhibition constant 1C50 of |ess than 1 gM

and nudfhe coypouadslof themrssenhmventioh ivhy bé3esed imbdmbinttien with one or

more o#l% (an[gétnjl fhe tx%étngeglt %p?e\%nﬁ{)n, qgﬂ)};r@ssﬁ)ndcﬁ'sa?lf Pa‘?ﬁ?ﬁ o'f ﬁlséggs or

condltlanafqﬁ Nélschlcourmomds ofF oamulaelamtheaﬂb@rtdmm@r haygrudilitya where the
combupartl%fl SFaRl (ﬂu@sqg hé?'&?e Qilf'é}q;r %re Offed?RE than!th¥ diflg alone. Such other

|cac ounds of the Present |Invention? The In

drug(sxlm%b%v @&&eyvecb yedﬁwsea@@ Framymgergmoniipused hegsfon, ned

conteniPordnebhsHyb@qlidi@iall¢ Wﬁ\t‘iﬂ%rc‘bh@%uﬁﬁ of HorAh(d | SWﬁaﬁ h go%@n;hd of
ani mal s | e

- 14C I
Formulgl it UsegspilipSiae b i oBpORRE Rer TR BTG s
compobitiun irt aiedoshfeforadionadting eich odtee drugs knd 4@] congpoaad ofFormula I is
preferrg(? ! ﬁﬂvg@%% tﬂg g nrgbﬁ%thgno he}agyln%g aisgﬁlé(ﬁlzl/%es st &Bl@%éﬂ g'ﬁlséh e compound
of fornhyjaif @myzr@d)r intpra OthRr digh aneadndmisiried @nfdyffereat gverlaprgog ghedules. It

is also ‘é@nt@xlﬂhﬁleﬂ th? %vﬂeﬁtu%d inl do¥®inatiBh WithAflebr RRRL ot &ﬁfve ingredients,
hosphoric acid acidification of the extract,

the coramj@ﬁf obihe presqntdnventip anq the othey aglig ingredigpts naayéqedlss% jrylower

doses thaswHeragdch fid @@dd eingdy. |ﬂc€rd1ﬁ1g’1§l tﬂ@pha@ﬂlldbéi@leﬁﬂ Mﬁﬂ@s@oﬁs dBhe
erse ow. Sci nt i

Pac
presenl R F 5 B R ko e TR B P T B bl Gy fditon o

compoandref Foohulak t he prevention or treatnent of the

22%?%{&%@ \;%M‘? 0 ﬁale? ?ﬁﬁ%ﬁnggéléxﬁé AR thafBE 2620H5EAADR coflbination

with a compound of formula I, and either admlmstered separately or in the same pharmaceutical

agents.

composition, include, but are not limited to:
(a) dipeptidyl peptidase-IV (DPP-4) inhibitors;
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The conpounds of the present invention may be used in
conbi nation with one or nore other drugs in the
WO e@aneamt , prevention, suppression or amel i oretT/0A2007/002139

di seases or conditions for which conmpounds of Fornmnula

| or the other drugs may have utility, where the

conbi nation of the drugs together are safer or nore

ef fec t(b)/msﬁlhﬁ@nﬁtltére incllrdivgs @) PRy Sgtﬁfbtgtsbd’f as tHé glitasones (e.g.
troghtagSM}ﬂg? g mgrge Sé%l% ét Qng:JNIC% g%{] é%sb%lq%znongu Se}q%g %arz%plet:, and the like) and
other PPdquiganids,| ihgluding BPARedyghel agbnasts, Soehnas BRP-29Wwenraglitazar,
naveglﬁ&HZP Wiida OfAK':ﬁ@”Pi)ﬂRh agémyt'é %‘Ecﬁ QQFe%BHQﬁ?&%’ Héﬁ%u%st h

or nore rmaceuti ca onposi tion

(gemﬁbmleml@ﬁbm@a@@ﬁbfam a@g rb%aﬁrbraﬁ@) angkselestive PP ARygrodatadors
(SPPAR*WI gowﬁlégﬁxsefosgd)ﬁlfwbaod/ocmss PieS €2/081ks, WAYRYES/019889, WO

mbi’hat i_on erapyrr%yasomcuetheraples|n

2004/03305h W) Q0B RPRATRARcb 1A ZHHEES63 HabigHErgFs. Rishas rabormin

hydrocHIowids; aa;ﬂe(nfs}@mtemmme pRéspHathiccI® mvTIa\Isy hﬂmﬁtdag
schedul es i s.,al so conte

oot et grinSuRan bRt e THliR fabid tthe MR poae e Bsuin, long
acting iriselirg eompleneld forms ol ensplire swhthe ilike eadiiinisteasichyt eng cohvamtional route,

such as\’i\‘iilté)ifz]lytg%é;:oﬁ]lg rlgt%ﬁ%gl &%{Qﬁu xﬁlgldl &&tll)? ekt ng?sﬁgﬁnal r‘iﬁ{}anasal

_ I's’ used singly ccor
lntraqumgmam@gdtﬂnq:u{e conpositions of the present i nvention

i ncl ugﬁ) §Mﬁﬁu¥é&§gn&9ﬂ%ﬁh§hlﬁf@cﬁ& ?%E toql%t%lﬂﬂﬁlle, glyburide,

ingredients,”in a tiron to a For nu
glipizigs, ahﬁlp@@ Brangipralitiatdes. sach sighasslia sanfi ﬁ@tagh@y%e

?dm n:(é)t @gmdosg@as@ ?ﬂbbmg {s@Bh as/\adafbo@e ﬁmogtm@l ).0f

or mu an el er adm ni st e

{ e o AP RO EE DT EnufEonishnS ARS8 W dagsos, wo
99/01428f WIO 00/8%088t arid W) 0@6p&lot i dy| pept [ dase |V (DPP-4)

i nhi bit 008/ 064474 PCT/ 7/ 002139

| nouliGPERR, P! tokts i ios. T gestet rng%%&hsuch as
exendingt (ekenaydd); braghiide (NNe211 ), 64 Crltléi oh¥;3071 6hland #wsadisclosed in WO

| §CC- 555, rosiglitazone, balaglitazone,
00/42098%({1%@689? and other PPAR |igands, includin

PPARa/(h)/GHlzid @Bominsetics, sigle s thesqqitpelogd in WP 8815 %ﬁé%amd GIP
receptd}@g&ggtgtazar Gal i da, TAK-559, PPARa agoni sts, such as
f enof i brl c_acid derivatives i) enfibrozil cl ofl br at e,
énd

f enof (BT ABRAGAL Jpimstiss, @ SECERIPT 4gonisfspcy as those
disclose® uWaD 01/334005PPAR yM s), such as disclosed in WO

3000, OoaR LR TR ase Du Rt STE ead Bt npipr

(lovastbﬂllglsmwadtaﬁn, [Sucdstatin, ceptvasiatim, lﬂuvh’s}aﬁmatmlrmstada itaviastatin, and

rosuvagtht'ﬁﬁ )an{i’ Bﬁ’ltep ét?t t§s>f r(ﬁi ls%%eﬁ&ﬁ&&%l?s?ﬁa&l F -Iigstljpg

n or insu |nc?ud|ng
dlalkyla@m%lkabdﬁwgtwm |aj qrossrladsed dextian (iif) nlcoklonlgalccéa@t inggtinic acid or a

salt théréb‘fUdvl')rPP &m@s&cﬁ S EenSfiblif 84l Uridfed tg%niﬂbk&m clofibrate,
red onv nLl onal

te oute
fenofitggih e hrva bite); (] PEABRRiuabroRS a?ﬁi@émaa?g%stﬁaém Bhraglitazar,
(vi) inldbiddrs of tfﬁulfésdiedjlrﬂbborptlm rsattegsteta-sitodterlmt RRORKYe, (&iifacyl
CoA: céclgeigsrtee ?f(acgltx(adgferase gﬁﬂy olr%r g? ua{asga%flsgttgtber Idgéllli!i);(g]::TP inhibitors, such as
torcetraglib,Ji dTif_rmé aigl ¢comggmiundsidisclased mé’@ﬂ)ﬁ@()i/ll 0283, W2n0&/914357, and
WOZOG@/E)?AQ!1'3pérféle(i)a'?)‘flleﬁcﬁféaagllti'-&i&%'ts, such as probucol;
(k) PPARGS agonists, such as those disclosed in WO 97/28149;

(1) antiobesity compounds, such as fenfluramine, dexfenfluramine, phentermine,
sibutramine, orlistat, neuropeptide Y1 or Y5 antagonists, CB1 receptor inverse agonists and
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(e) a-glucosidase inhibitors (such as acarbose and
mglitol); (f) glucagon receptor antagonists, such as

wao boseediscl osed in WO 98/ 04528, WO 99/ 01423, PANDCA2007/002139
00/ 39088, and WO 00/69810; (g) G.P-1, G.P-1 anal ogues
or mnetics, and GLP-1 receptor agonists, such as
exendin-4 (exenatide), liraglutide (NN-221 1),

antagofdis; Gslatikenekol c?&@%t@il%%o%m’s PR cEHIRGERPRTF akbni¥E) in particular
00/ 42026 and WD 887; (h), G P and G P mnetics,

melanogo-hECeMOBE0HISte Byshiy antﬁgwtecb%@%e recgpier epqmists (such as
bombe§ifi ¢€IRbRY sﬁﬂ?f&§ﬁ Sonidtd)) addAeéiBnin ROGAR At AZhbrdfone MEH) receptor
or

PACAP recep agoni sts such as those disclosed in WO
antagop§t3420: (j) chol esterol | owering agents such as (i)

HMG- Cg) ileslusilcase traﬁbpditei' atisbitopd;ovast ati n,
statin. fI uv

L at
2t or v 10 sz IMER T Rertn iiEipint e opipty HiR%, fipifin non-
steroidaltdnérinfl dramiatosy drugs (YSABp educmnttso(ds hauHsliye, and sdective

[ | am noal kyl derivatives of a
Cydoo%%og;ste 20@19)8%2%% %(y (itii) ni %:/otl nyl al cohol,
ni cot i(p) antibwpettensiveagenss, suchiasdawetics( ¢.g) hydroekloretirdide, s
furoserﬁ{d% ha,rfﬂsthé ﬁf@@ fb'eﬁra'df‘en@f‘glcgblga&hg Bhig¥ &Rk gﬁgﬁ)bﬁﬁ%ﬂ |metaprolol and the

fenofibrate and bezaf] brate) zfﬂ
like; ASBA@PHW&MFI ag gt slisiaqpEt, B loREY agmaplalz arfld dolapril); A-II

receptd?lg[o'%ﬁéﬂtst(ﬁizﬁras loshitdn), cmﬂ{éhé?tah?ﬁ&ts&ftarf bél's:ﬁ‘ﬁdnefe;hhlsartan and
absorption, suc et a- S| t ost er.o eze
cprosagpapd splgiin QAN RUCBED aRoh o8 Gy KhRG A gt and vesapamil

I nhi bi(ppglacoksnmbactsataEEKAbe suo?kl)m’d tifose Idls):lo@ﬁﬁcili WO 03/015774;

tor torcetrapi JTT-705, an

wo O‘fé‘%éggha&‘g SOk | Ve s00e) 100298, 2006/ 014357,

and \M)th@itomzuf 13- haMXystmplmmaogmaamtype dxsuwthras shose

th

disclos§t 32 PREANG. Bl 40p; SO Op 098 ha WO waRsanl 00e.

such 49 ml@htwra ohfnetese bé»bﬂ@hpmhm@m, sech gstibpreakisplosed n U.S.

Patent NoBY, 0@1”38‘796 19000312384, TURYB B0GRD.Afd ¥ 48074785
ant agoni st CB1 reéeptor |nverse ggonl sts and -22 WO

20087 dBuasstr! Bokcarkonp#30bonder 2Rk RNER ot s,

adr engf)giMPKeRaPAOFs; @gpm sts, nel anocorti n- recept or

agoni sts, in p mel anocortin-4 receptor
agoni dpkdgogist Seq%réf#lgwll goni sts, bombesin receptor

agoni sl]npe;(tﬁiyl:jnepalﬂasekiiminhﬂmtnrsrthaqah be cembingperth compounds of
structugag ?@r‘n}%tlic’ f 1hc1%?9 thwge 1tsclose2:.1 matf;ﬁt II\Pqg 6%@5 AR e\&@@_/'b7?45r0 3

e’’acid rranspor
Octobqr ﬁﬂOZ)L 1)s 0, @3/00M98d@éﬁamlam2®30tewof @¥0Q496 i(1p January 2003); EP 1 258

476 (20 Nfobé‘rﬂﬂatz@bl) LL20) ?Ids@ﬂfs gzufdib e QWRISWO 09@B2764 (15 August 2002);

ol dal” anti -1 nfl ammat

WO O%QQ%é@&{qu@émbiM@f%mOﬁ 30 H%V@Q@})v 0 03/002531 (9 January
2003); WOl 3002 98N EsRndary Z0X8)2 WO omobzmr Jafnfaky 2003); WO 03/000180 (3

samrf SRR D RIS B ‘hea?@@éﬁh@%oﬂéﬁ@%ﬁ (43 T 203V

04/007468 &x2eaguay BO@HKWR 04082836 (24 Alprid20@pH)p i@ 041087169 (6 May 2004);
and W%ﬁ(ﬂ%@h@ bmgy E&ﬁl) Specific DPP-IV inhibitor compounds include sitagliptin
(MK-0431); vildagliptin (LAF 237); denagliptin; P93/01; saxagliptin (BMS 477118);
RO0730699; MP513; alogliptin (SYR-322); ABT-279; PHX1149; GRC-8200; TS021; and
pharmaceutically acceptable salt thereof.

Antiobesity compounds that can be combined with compounds of structural

formula I include fenfluramine, dexfenfluramine, phentermine, sibutramine, orlistat,
neuropeptide Y1 or Y5 antagonists, cannabinoid CB1 receptor antagonists or inverse agonists,
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l'ike; ACE inhibitors (such as enalapril, lisinopril,
captopril, quinapril, and tandolapril); A-1l receptor
whbk@skersss (such as | osartan, candesartan, irbeREr/Camo07/002139
val sartan, telm sartan, and eprosartan) and cal ci um
channel bl ockers, such as anl odi pine, diltiazem and
verapam | ; (p) glucokinase activators (GKAs), such as
melandcbfiiierechpssr ageRists] i PAR AR QﬁaZﬂdbortlﬁwr&%ﬁ? Bgotists, ahekliiO

antagopl Sy HrRainge oot SRR BlrBlee MG gecepto

antagofiatse For Neevidy FRMtBAEsit R uhdd 4OV candredconditetl WIS ¢arpounds of

structu&)foﬁn{lgkll Pis egf§82C Etﬁlllcnﬁécg tgz ?P‘Jﬁo W&g&gg%@@gysﬁ{éﬁeﬁ
potentigl thmp@m@ stmtegsﬂomh@treamsm@fmwltyar@mmw 11: 1677-
1692 (@(ﬁﬁ M. %\ﬁéf( BRX K. Eé@“ﬁnﬁf’éjﬁé)ﬁntlo%eilﬂmr%st O gpert Opih. Emerging

Drugs, §; aéwﬁagavo%taﬁ [9911 dds @ﬁmanii%%%e?oqté Lt r?él@ne%mlqsécal Approaches for
the Tréﬁﬁﬂiﬁitﬁﬁ@tbﬁéntyh lcaznggs-eu (%may;:t untr al foz3 mélgg I
I NCl U ose Cl ose | en
051 0 ORBOTBRIN? GHRES DB Sl AT T BLH R Sambayd o) structural
formul2 0 Q&) ude\¥ds0 B 6 Pdtaniiés.\6, PBERS; (1 ERnkr23®)2) 476 WO
(24 0
o180y N 230 B8 ABRE ey 5 P8d0Ey ¥haon
LY3663003nd C@P-0868302530 (9 January 2003); WO 03/ 002531 (9
J
03 S S B O
compogppds3)f: forpy @émhﬁsilwsedlm@b@r GhBahlicapgn 92387 3.S. Patent
[ YicR @9 Ahion¥ant; 04 SOPASRNE. 2D 732098 agukh 29 %Anabm PCT

No. 5,604048
Pubhc%ﬁ{glo 8369@2@% % 257519,&3,?120%% 04 gﬁ@%ﬁ& gﬁ@%ﬁ)\fr 04 i-ation WO

98/41510/POT Pablica66h WO @9/ 110068 ;URET BulagliorpW® 99004994 8S 1 4tent No.

5,532 zijxgg“?l%? h&eﬁ%?%){gﬁﬁ r%t—ygbm{)?/%gé% PCT Publication WO

03/0874B B C D PublicaGMRWE2 D3 /048HT= PTT; PubliXitichdw O @GR EIFIOPCT Publication
T 1. h {

WO o%ﬁﬁé% gtl'?f pub; @L'Elgﬁﬁ?ggtdtsﬁﬁtsk %%geﬂhﬁ‘ﬁ {for?g}d o%/ﬁ?*is% PCT

Public@manQ'\QBgO 1 9@1 PQT Pubhgatiop FYGhoBH8R 19 AGIgRublication WO 03/087037,

PCT P{lﬁﬁgah% W@) @?ﬁOS@?Sg ?@ﬁl PR w@@ﬂ)b 1356'7"1 nPCT Pubhcatlon WO

04/ 02989{1 J&T]Pgblyaﬂ%m Qﬂ/ﬁép%%ﬁﬂip%@@s%t&n Wﬁ} %64\63% BC&Publication
WO 01/846335 ghdPRION PEbScation V0124684064474 PCT / CA2007/ 002139

g: gﬂg@gl%%c:)qg ipeg é%t ol Bﬁ%gggi ia%q’né'sltsn Bl% ﬁhe present invention include,
but areatot dgted sd, $hosbdn§bkﬁtdunrlé$ 61200534 J0% 6359 ,768)16J376,509, 6,410,548,

6,458, % gﬁo N E@rﬁtﬁg‘ﬁ I?gwé@ggﬁ 'yx%'_g arg%gloei)g 1ncogora&ed by reference

“ant Fevi ant’i - eS|
in theix Muretmn LﬁePaimtb%m?éldatwrt li’ubd;loatpmmi@ﬁs U$f200§,f(}00é5 U, 41S2002/0019523,

Uszoofzm" 1@%@ bsz@@ﬁoﬁmz@'z aﬂﬁSzcﬁB/@bsoéo IEfs%t‘jﬁ/0@§‘2/7%@Cﬁgz(b(ﬁs/l09556 US
reSS|n en ote tial th erap eUtIC
2002/0§g ? 185(1 gl§ NERB2% ?@a&@éml I%Qé%@wgsqhta?e heré&p@p@rp@tq@ by reference
in theirl&itirety;RAUGMMEO 99454008 WO ALERLS70 20QL)2/1 5H0ISME0 SM70R0OH WO
01/703??@%?%9 BB 0 92R8518P 50 DY 02858 wo TR eI RUB 03/007949, WO
2004/024720, WO 2004/089307, WO 2004/078716, WO 2004/078717, WO 2004/037797, WO
01/58891, WO 02/070511, WO 02/079146, WO 03/009847, WO 03/057671, WO 03/068738,
WO 03/092690, WO 02/059095, WO 02/059107, WO 02/059108, WO 02/059117, WO
02/085925, WO 03/004480, WO 03/009850, WO 03/013571, WO 03/031410, WO 03/053927,
WO 03/061660, WO 03/066597, WO 03/094918, WO 03/099818, WO 04/037797, WO
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Drugs, 8: 217-237 (2003); and J. A. Fernandez-Lopez, et

al ., "Pharnmacol ogi cal Approaches for the Treatnent of
w@b@siobas7d Drugs, 62: 915-944 (2002). Neur opeprCTEAX®H7/002139

ant agoni sts that can be conbi ned with conmpounds of

structural formula I include those disclosed in U S

Pat ent No. 6,335,345 (1 January 2002) and WO 01/14376

04/048345,M0002/@IE32Y,, WaNQR/630896f WO 0D0RRMBIW O 081066337 W@ $3/066597,

wo o iR IR O 2SRU Yy olrlehdy WO it W Eptader b o

03/040¢ OH W Ee@B/0dG1h 7, WONPHMHS 8oW A 03/61399] W 08/00@611h¥é@ 02/079753,
j i i i i«1U. S. Pat ent
WO 0055308 SO B2 WO 6800004 OWRITSH1 . D o

6, 972, Qompartieudar aggect af eovzhination thaapy cuising amadiodgf treating a
conditi8R €& BomSHE Qro%\%c%sétﬁ%{&%eé%ﬁ&?&@fen{@ atferdéRrdd&%ow HDL

PCT Publicatjon W ) ) T Publication WO . ]
levels, highilgdls develsdiypetinidenie; ypevuslyorrilomy and dglipglemintin ggnammalian
patientdn Béedl AFhch tedtmemMadodiprisiiNg admidiBidrid S & thEEdtidn Rlth&G@icuBally

MO 03/ 086288; PCIT. Publ i ca} on 3/ 37, PCI . qep s
cffetiys SR O §RODRS /SIS BETula g G2 TG reductase inhibitor

03/ 00 MN8ré; paRiculdAybthicapea nf coiftbiafidbtBéRpy coicerns a method of

treatin%%?%%@%?eﬁ‘eﬁ% é)%ﬁ gﬁ{eﬁgg ;? %or?l vbﬁ%% %@%ﬁcglg!%stﬁv%emia, atherosclerosis,

low HPL idvietsahigh d.-DA0e0ds,08padipjdeRda; hppdrtrighateridemia@nd dyslipidemia in a

IR e BRSO R SRS s o
statin sglectyd drnomthe mrouprioBsisting ¢ ldAvanptinspyedan:, prsstatin, cerivastatin,
ﬂuvasta‘i&gb't&aisité@ﬁr YA Qdied@gr, PCT Publication WO 01/64633;
and PCT Publication WD 01/.64634. | anqcartin-4 :
rece pt‘:EBr Angt e“éngeé?‘éenﬂg%fﬂpetpa/gPﬁ@gb‘i@% thgirisk of developing a
conditibn ¥€lBéted fromnthe Pb@p comidtinglof hppdrchol¢btdrélémia atHeRs3sRrosis, low HDL

levels, gﬁ%lcljtﬁ]gieg/eisp %y%?rslg)’l 943,%%@&%#@*%@%%’1&17 %% (g’ggglégtillsa(?%gl the sequelae

of suclo@@dBidds 1sMisaddsed cemhesiag ydimmisterpgrtataenanmyaliaf gatienicia need of such

e LTS5 By S ORISR v 0 -
CoA radgetespinbib89664, US2003/ 0236262, US2003/ 0225060,

2000/ 104350 (e BEMF AT mplRog KEUEINHE o dnscl G reducing he

risk of daycdonine athergsygropis g Byaan patient Waieed ehsychdrepimaentép digrlosed
meu%%F?}g%%‘y{%a%ﬁZ@h%%- 2004/ 024720, WO ’

2004/ 088sparticwlarizNAveth68 faitdel AW g2D6 4h€XT 87 deduciithe risk of
develo%%@ é@%g(gglgg{dfls%hg%{/ag gwgtzelﬂi i%%%g%%%%ngf\g\}gﬁ{s&gsge]d?\%herein the
HMG-08AGeR8G6e inhbiBe i059ad5sela R0 e107yp WDstENg 56 108statin,

simvas¥¥n0 aggk%ﬂﬂcermgstaﬁ)@/f%gsqgtﬁl, AR L340 04483suvi&atin.
03/ 009850, WD 037013571, WDO’03/03141b, WO 03/ 053927,

WO 03/1061%Ber, 250pst o8 eBsation.\AmnesBed tpa delayingghe onset or reducing the
risk of QSvel§H8d &herd€216:64i0 3V 7 Bifmary\Baticddinieed 8081 cBGE4tident is disclosed,

PCT/ 7/ 002139 .04/048345, WO 18327, .\\D e
whereig 1 GRE50 AR TARIOT i HPGBASHAE oSy O adgipistring
cholest¢¥o] @BYop BT Bhibi®. 02/ 062766, WD 03/ 000663, WD

03/00Q468 ’pamugﬁ/ypﬁ%%gt?ﬂer ngect of the invention, a method for delaying the
onset or reducing the risk of developing atherosclerosis in a human patient in need of such

treatment is disclosed, wherein the HMG-Co A reductase inhibitor is a statin and the cholesterol

absorption inhibitor is ezetimibe.
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03/040107, WO 03/040117, WO 03/040118, WO 03/0135009,
WO 03/057671, WO 02/079753, WD 02//092566, WD
wO 08088284, WO 03/ 095474, and WO 03/ 104761. OPET/CA2007/002139
particul ar aspect of conbination therapy concerns a
nmet hod of treating a condition selected fromthe
group consi sting of hyperchol esterol em a,
at her da ehethasdspect bOwichibkentibs\aedtarmidegticdl Cbmbesigdisis disclosed

erI | pidem a, hypertriglyceridema, and
thh&é@ |dem a, in a mammlian patient in need of such

(1)acq>mptamdmﬁtstm®m}atfcsmnbiladm nistering to the patient a

d of
(2) ond R BULp6Rds Lol iof Bbbihe BRI on i 0 Pone” °
i nhi bl(ﬁbfilpeptlduhéemdﬁ&erlé’u@i’rﬂ §) inhihitersaspect of

C onbi ngy in@l!ﬂlﬂ Jéﬁ&ﬁ?éfs ﬁi&'l\ﬁﬁ‘ﬁg]é PP ARY heshi, suél £aht BBtadones (e.g.
fromthe roup. COﬂSlStln

ondi tion sel ect e
troghtq:f%% msglraéglﬂ% cBglEAtoRe, M?%gmg lsaage, bajaglitagene, and the like) and
other FPQ\IEhgandhllﬂélu&lEg PPQW@/’?dudmgXﬂﬁéts Ruéteds RRP-297, muraghtazar

naveghBF it Y RS0 PP AR oG 1Eh & e i STREven A
(gemfibedilotlaftratenfendfitirate and bazafbrait), andeledve P ARymddutators
(SPPA%%QS GRS 3 fstR%eLh W?)V(?z%é%%?? e o §‘8°'1t8%t Wo 2004/ 19869, WO

ceriva at orvas

2004/020409 $6Q 24684/620498, and Wﬁbi@f@/o@g@bdtl) biguartides, suchras mmﬁformm
hydrocﬁlo?i@E hed (ﬁi) g?&glﬂ%r'a?xpg E}ﬁo%h%seofB pepel ﬁPirfPl%&ri

conditi on Wgrou consistin
hy per dabinadingr dpwlinnimetigs ideding @@i%actmswmbn regular insulin, long

acting n@tﬂ@i %omblegbd fdﬂns |of‘i’r%h§n axlityih@ Nikk (Fjlidﬂﬁﬁ's@red by any conventional route,
ema, .an

t |
such aq YGpRots SR TR ERA D Tt CIGh SR e o pirgese

intrapulielondry, Snd thallgket 0 a manmal i an patient in need of such

conpoun uPrulE R SnE M prfimsstRshiosr RS ofyfinide, gyburide,
glipizides glivtepiside;j andinbiglitinides, suchna tategliagioend reffagtinide;
I nventd )chg atsg;ﬂgulgl?cfrs gs%h@@ Hol€ a5 é% t&‘j,hr educi ng

t he eve eroscl erosi s |
pat i er(t) glwaﬁ@wcmtorsm%goms@awéraﬁ thase disslosesimdVO 98/04528 WO

99/01499%@0/3\%8@%%%@6/69@1@0 sai d patient an effectlve
anmount a cogg)ound of sfructural formul a |

and
HVG- cés) %Bdeﬁ el pnAlegsies BF mIRgics. g5 Gl ragopipr aaomsts such as
exendifi®it (bashafidy), e mﬁd@gfmmwﬁmc an rllrmmmmm e thidsé Kls@Igsed in WO
rosc erosis in a human patient in nee
00/420% %gﬁépﬁégé i s disclosed, wherein the HMG CoA
r educt(hp@IR afdi @IPtmnnétEs,asus]h ad ﬁhnsescﬁhcﬂcseddn WO 0138860, and GIP
recepto‘i”g onsisting of. lovastatin, sinvastatin,

vas?atl n, cerivastatin, fluvastatin, atorvastatin,
and r (D RAARBACAP mimesiehend Béfedt regéptethagonistsench anthose

disclos@d W 01/h9420del ayi ng the onset or r educing the risk
f devel I i t

ceed 4D <BbeHOe kvonoeres oicha ba BaTC G Pahkrt hibiors
(lovastdbi>sinovadtatig ditavaagein] dunivhithtad, ﬂhJSas@atﬁﬂ; aforvasarig, 1Ed!lf_ﬁ§tb]tﬁ’f, and
s P59 AT E) B ST EE SO ALRERET ¢
dlalkylammaﬂqybdﬁnvatlmtdf (aetrdSthnked depitrag), (g nlconsyeltalurhol, nicotinic acid or a

L : o

st EIALE b Sy AR SUIRESE] GERTH 0 B

fenofibyigte ped bezpfkratadty CBP AReécvet agoists bidbi as oavégitazas amat mnraglitazar,
(vi) 1n}ﬁ15‘igor§ BEcHOMNRl P tBESRbtioRREA] RlYePsiloRfat Aiah@Ezdtfnibe, (vii) acyl

CoA: cholesterol acyitransferase inhibitors, such as avasimibe, and (viii) CETP inhibitors, such as
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-25 WD 2008/ 064474 PCT/ CA2007/ 002139 | n anot her
aspect of the invention, a pharnaceutical conposition
w0 g00diosarpsed which conprises: (1) a conmpoundP@f/CA2007/002139

structural formula I; (2) one or nore conpounds

sel ected fromthe group consisting of: (a) dipeptidyl

peptidase-1V (DPP-4) inhibitors; (b) insulin
torcetrb,ITII-265;, and carhpislindg disclpsddRARYO20@11 30298, BWiD2006414367, and
WOZO@%/’O??{I%”%TQH &)?)I\}%&D%l (2 l-cg)glélarll?sngnclpe{s Lic8%one,

azon r oSl azone. o ucPa\gl i tazone,
and t Hk) PPAB)S agordsts,cubleas thGWRhmlmddtsW(D A¢28t4hg

PPARC/ lyanﬂU@éslt&lﬁlg §1§rﬁl H%gs ﬁﬁg [%} aexﬁHﬁﬁg}ﬂlﬁeaéﬂéntermme

navegli't azar oni sts, sué
SR IR CEC T W N

antagohBB30B3 hdradiezgianeteprr agmﬁ:ft@,tn@élanoaﬂﬂmslebmw agenisiSAIR partlcular
nodul at or's PPA such i sclosed in
melangeortgls geggptovégqg@s,ts@ n W%ﬁf&/ g1y reggpfor agomsts (such as

bombeBiQQéde@be4ﬁ?&ypél‘@a§@ﬁﬁé)0&Qﬂiﬂ&anﬁh%nmuaﬁﬂghG@&QQQM@H) teceptor
uani des, such as netform n hydrochl oride; and
antagotl %r) protein tyrosine phosphatase- | B (PTP-1B)
i nhi bi(tnleal Kike)acidtsanisportepinkibigars;i n nmi meti cs, i ncl udi ng

rapid (ﬂfﬁ%eﬂ% #@ﬁa’ég f?r usrquglit‘ﬁarmﬂl{l’t?w éo[ﬁdlé gﬁ guc]h%&takﬂlgn non-

i nsulin I NSuU
stermdabﬁrﬁtmmﬂ@@n@wrwnmn yNESHIenglhensartioolst azulfidine land gelective

cycloo§y§%ﬁb§eazﬂ@3w§42 ifMibiager mal or intramuscul ar injection,
oral , tran ermal i ntranasal , .. intrapul monary

and
the | i(RbantihypertansiveAgnis such askiurgtsses-gi hdophforothiazide,
furosedfiel &ldaBle ke betaddgdhe c bl@hlﬁﬁg dfligd Ssuch by ptéptaaBlol, metaprolol and the

ike; AT Bl <Pl et S jored erane A BndStapri: A

receptortbhodibts@sigh (as llntslartam camﬁsiﬂmeubm;drtm ghlsartdn) telfafshrtan, and

cprosafit R0 R BFEBIRY SRER T 5 el p ATl Faat
00/ 698&pDglu¢aRinase Petivatass (G Ag)h ahabpsdboserdiselased inc® O @3A15774;

WO 04/yTabor 4/689901Sts, such as exendin-4
exenaiﬁge bo(?l ragl utide (NN-221 1), CJIC 1131,

LY- 30Xabmhibitaes afid Seydroxysteroichdshydingenase type d2e1chimg thase
disclose@4PO88 ?ateﬁmlo @ Beegh. §¥ 6 ommmmc $nd WO 4AS8Ygse

U ML A B Ly TG L AR

Patent Noe16,854,387064 1090300, 28ETHS; 6,390)781/ ahd42489,476)

chole eroI Q r|n h HMG- CoA
reduc E° ylh gyﬁ% g\a}%%/? ? Hﬁl%gé%ast atin,
pravas(t)adtMBKarcelvatvasmail n, fluvastatin, atorvastatin,
[ tavas(h% oﬂlstsad}(bPIEQEQWa%ﬁt atin, and ot her statins),

(1) estrants ol estyram ne, colestipol, and
(3)aphﬂrmak‘~’3ﬂtlﬁﬁlim?m%166§ﬁie¥/at ives of a cross-|inked

dext r afhen 4 Edrhpoudld @@t Prbsedt ©08RIon 18 LsQtdoRiefpdcdndo@ly ¥ith one

or more other drugs, a pharmaceutical composition containing such other drugs in addition to the

compound of the present invention is preferred. Accordingly, the pharmaceutical compositions
of the present invention include those that also contain one or more other active ingredients, in
addition to a compound of the present invention.

The weight ratio of the compound of the present invention to the second active
ingredient may be varied and will depend upon the effective dose of each ingredient. Generally,
an effective dose of each will be used. Thus, for example, when a compound of the present

invention is combined with another agent, the weight ratio of the compound of the present
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salt thereof, (iv) PPARa agonists such as fenofibric
acid derivatives (genfibrozil, clofibrate,
wo ewsedarat e and bezafi brate), (v) PPARaa/-y deei/CA2007/002139
agoni sts, such as naveglitazar and nuraglitazar, (vi)
i nhibitors of chol esterol absorption, such as
bet a-sitosterol and ezetim be, (vii) acyl

inventiof A Heltieshedmwikgyidrilinahgs 6@ aboi 1000Arts abswah1 (), preferably

avout B eRS 1, 0 C bbb 5B e b B onr

active mgcbdmmtqmﬂ]’gtaeﬂlly alsobeavithin the 2060 Emd0He8 range, but in each case, an

effectiyidatd8 Q%cﬁ%éﬁve lﬂgl%ﬁle\ll\p&%gﬁ%@e]udﬁ%&s and (ix) phenolic

(k) PPARG6 agoni sts,
such ds suthoeebinations tl@ctompowmi ofhg present igvention and other active

agents g‘éh'y'b‘étégﬁﬁlgsnﬁgg%'ﬂglﬁto(g ;ﬁ?n%héﬁﬁmgﬁ N AHaMBr) he adrmmstratlon of one

xfen tram né,
elemery sy BsPHOT ie cqncumem\ts, efrfubzrane e the@smmlétéfémf other agent(s).
i nver Sﬂleaﬂﬁﬂioﬁﬁd% oFiiek ﬁ)@i&l@ﬁﬁf@htﬁnsma}g& AFHARGrEd By oral parenteral
recelF)t or agoni st s, anocoré@g r ecept or ggonl st’s,
(e.8. Iyrgm SEEIIF”éll %P@H%O‘PF?YF@“? piiHRCISEEI pectiooF g}fpﬂon
subcutafebﬁgﬂlﬁﬂcﬁbﬁ,, orhaplaay) by inkaledrosprag andak tvagingl) edttaAlSsublingual, or

toplcalr{gvtg%? ap gﬂ}ﬁ%ﬁ'ﬁ ol b bt}%lgei,t;%rﬁ Fe@ds_]&)s% ord tggqqla?r 1n suitable dosage unit
fonnulatmtr&g&oniasnmg cc(myntldnehﬂlorbﬁob(m pheimadenteadlyacteptable carriers, adjuvants

and veﬁi@'} nhgm?ﬁate @d} g&%ﬂ{esof aﬁhﬁﬁgﬁgiofno T H&cﬁtii)ﬂ'to the treatment of warm-

1 ONsS sucC
bloodedtaémlﬁalchaﬁmlcq, Feits, erhas. satfledshege, gmm_&srponkeys etc., the

compoGh&’sQﬁ%’é ﬁl'VEIﬁiogsaire @f?ééltlfvé WrRe iPREnaR! ecti ve
cycl ooxyg nase- 2 (COX-2) .inhibitors;

anti h ﬁ@%@l%@{{lgosn% Horthe aqlrgmésttq)aggn ogthﬁ compounds of this
inventioM @E@Qbh%x@éﬂﬂy%élp%ented W @cﬁ;@ﬁ@ @it fornGnl hﬁy'ldeﬁﬁepabéﬂ@ any of the

vy SR oSk WS SPSE ARB R SR RCShS i o st

1ngred1femahapxssdc,1atiomsmﬂothe lchmer:ﬁrhiohmbnintutqswmm‘rmbm aatwdsory ingredients.
In genﬁrglngl%lp%%[maczmt CFaT corrt1p0s1 10n€t rQ | a? l%{grrléogﬁnfy %pds intimately bringing

osar candesar
the activelimgredientanto assodiatiep Mo&xaar luqam) candr aa fmeaywlividediselid carrier or both,

and thégxl g}(r}é ééa‘%?%%@ Qﬁwﬁﬂh&{f@t Ried ?@&;&éd ﬁﬁﬁﬂ"aﬁ&q %QBQBMaceutlcal

e~act’i vators
compogjtigg tve pbived compouslyz 4ncludad in ap emeuntGuifiment yproduce the

de&re@é‘fé@gﬂ&ﬁ]the pfokedsrdp b&h&l@&ﬁopcflséagéls?’ -AMBEORASInC IR tgnn Lj:o\rsnposmon"

drogenase ty such as those, . disclosed .
is mteqﬂa@ ENCREIPaEs, ameg@@eomm@%ﬁwn%é d ingee mson/ﬂ@fs@ml ied

amounfs{ 3s welhadardygrreduet Wﬁlfdh&é@ﬁt@ direotlP bﬁﬁhﬁé@fy@fraﬁﬁ:onﬂiiﬁdhoﬁfof the
.f%Posed%%§glg§ed L% g Pat ent Nos. 6, 054, 587;
specifigd ngpdislks. in e, sprciiigd amguiisg 785-  and 6, 489, 476: ()
acet ylThephamzacbatiopl esepdsitamd comtainghg thé adiivieangrediefitthay be in a

form s(ﬁMBL% B Blla‘l'ﬁge for: ef(ﬁﬂglc(wtaﬂ n’fr(%h%s %ze@%h &%Peou?&dmgx s%épensions,

ar maceut r cal ce e carri
dlspersehle povdess esgranulps @éwismﬁ hagd g5 seft eapstlesd manpmrscrlynrs

Compoditions §iéhded for oral use may be prepared according to any method known to the art

for the manufacture of pharmaceutical compositions and such compositions may contain one or
more agents selected from the group consisting of sweetening agents, flavoring agents, coloring
agents and preserving agents in order to provide pharmaceutically elegant and palatable
preparations. Tablets contain the active ingredient in admixture with non-toxic pharmaceutically
acceptable excipients which are suitable for the manufacture of tablets. These excipients may be

for example, inert diluents, such as calcium carbonate, sodium carbonate, lactose, calcium

228 -



or nore other drugs, a pharnaceutical conposition

contai ning such other drugs in addition to the
w@eovpoeats of the present invention is preferrepCT/CA2007/002139

Accordingly, the pharmaceutical conpositions of the

present invention include those that al so contain one

or nore other active ingredients, in addition to a

phosple@GdditnDphdspleate) r@ﬁﬁﬂﬁtmlgrm& atsimégatTﬂpanggm ei:&ﬁple dokn starch,

th ] t I t
oralg g B e ORGP TR BEVEP S 8 S50 B B dppents. o
exampldraagiefiant steacate,cbanrio facidar Itlalc n@h@tﬁbbm mam]mcahlegl or thely may be

coated%&fkﬁSMY&\IRﬂg@gs t%fdeﬁggcdqs%f %Jfau?rﬁ aﬁjcfsaqgg %-?H n theg%tromtestmal tract

and thmbvmrn@de wist$iainedadiion oagremlongeﬂp@ﬂméu Gont emamlf@ adime ¢rday material
such aél;%wrz}ﬁ' ofsteatife OV & ?&9‘1 dls%,]aréfpm%?%%/ Qf?ﬁté%& They may la so be coated

007/ 002139 ention to r age
by the tpshEABFIdparibRgdn thedhSaBAERIS 23661851 QA% a3d 4865374 to form

osmoti@ "tl%‘rﬁfe@ﬁé Vable@@fbblborﬂm rdledse. about 1t 200. Conblt Eat i ons
rese nventio ot he
act i Vﬁ%ﬁ@ﬂ?\% gra‘i‘ Eff m@%%é? h? va%ﬂt%‘g ﬁ@%?lﬁﬁuhcatpﬁ%les wherein

the actbeangodisiti mﬁﬁ;@bdr\amlga; inletttsolidh dﬂmln, feﬁs;am;ﬂ@ caleflfmfeztrbmte
f. ea di ent

. d
calciunf §igspRaie B2 ki ot ¥Esr DA PP IS iken e 1158 e Biid imixea
with wateh er ara@il inediung demaxemypieypearutalyiiquid peradin,oe pivacid! y or
inc OnA(W%SH %@peﬂsfbn@ggﬁtﬁﬁl(me adtiVe n?a‘{iéﬂﬂ i?ltardﬁﬁktgfé With Qﬂgplents

el ement concurrent to, or su seque
suitablg éortth@maaw%ﬁmqfaﬂums SRspensiers. ayeh exepientsiqee %J@m@iuments for

exa.mpﬁ’,f solifieh %S&@%ethﬂé’e@lﬁids@ &RV cA R SypFS hﬁé‘thf%éﬁulose

renter |ntranuscular I ntraperitqonea
sodiur flg %ﬂ@ﬁ%mylrmoudﬂ% SEmagacrath i Stn g fispersing or wetting

agents mmylbl%la?faturalgub@ouha{gqmdﬁphauue bt @{am;ﬂlé lekHtiih a@ﬁc)ondéﬁéatlon products
al at |
of an et B Y BRI DY e iR o ohdtsation

produdtmfmﬂimnedmcm wittelobg chmg alipletic aﬂda)hels; foaleka'm}des age unit
heptadeﬁae e?i%)&gezta qn(gra(:oﬁda‘?»atg(r%g‘yrgcrl]&(‘!té) Oé eth)ﬁgrga QKL G 1Sth p%rrt]ial esters

ceu y acce carriers uvan
denve@ &hinchiéy acdgandoy hexitel sﬁmh aeaalhoxwdty@mfsodmm moBoeledte,om.

conderls%ﬁ%&ﬁc?@oi‘é?h}lgﬁe J){]@@\RIHF Bgl‘tlgf es}'@§ Hérh\}%h %ﬂ‘?ﬁt@%ﬂ@ liiid hexitol

m ce or ses eep, do
anhydridssifey example polyethleng mbl&mr{a@n@ﬂeafm el herﬁq@muS@nsmn@ons may also

contan?f)ﬁee&tﬂld/r@ pf'é%érvkiﬁ'&‘es' for @k‘eﬁﬁ;ﬂ@ eth{Dér @Bﬁfp?ﬁ;‘)—ﬁ%ﬂoﬁffﬂenzoate one or
nposi tions for %Fﬁﬁa mnistration O he compounds

more °8 “tnﬁlagem? eRt g XPTIE8 Agts and pPye %re‘nﬁlieéé"éﬁfle@’@glaﬂems such as
sucros€losagéhadni t f orm and may be prepared by any of the

Ty Rt R e e G Rl R BB RS e bl R

vegetablatod, fos svanplt iamchisioblholiteeoil; agsaineroildricoboraio nd i ertinasineral oil such

r
i BB T o 8B e B GHLEIL By 380! By ke pcsvar
hard p%m@’mi %FP%@I@P};PI bSWﬁ@thgg aganes Bish iny thoppgpt é@rﬂemovmné avoring

agents %laﬂﬂécﬂﬂ prbilide Qp&lhﬁﬁle%rﬂ@)‘iéﬁaﬁiﬁoﬁr T%egel daglpbsitiods fa¢d be
[ Ler Cessary

i.f
preserl iy e o Gindt-ciast Bidk SHERPRUGAPEr mt at | on. 1 n
the p I’Blsp‘ﬂmbletposmers atnd rgmmale‘s isoitabldfor @ﬁdplataaoﬁ) bf &€ hqueous

suspenglg ngx atdlx,]ish e a?er e \flge tbvenlngﬁ:glest iha gggxtgFe with a dispersing
or Wetm’ﬂgenh @lrspelidlng masmd ongor e phesereativest Beitdtde dispersing or wetting

agents aﬁ@gﬂgﬁeﬂ(ﬁ%é) entslafe LY e %Qb ‘{’n Qﬁﬂg%ﬁﬁﬁen?lﬁ (pgr%ﬂa Adgmonal

“conprisin e specifl I en specl'f
excipients, for example sweetening, ﬂavormg and colorlng agents, may also be present.
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anounts, as well as any product which results,
directly or indirectly, from conbination of the
w@p®sibdsed i ngredients in the specified amountBCT/CA2007/002139
phar maceuti cal conpositions containing the active
ingredient may be in a formsuitable for oral use,
for exanple, as tablets, troches, |ozenges, aqueous or
oi | y ﬂﬁ@ﬁﬁﬁmneﬁt;cal Cﬁrﬁmitﬁinbloétmonmu@n aray@isarbelie she form of oil-

in- wateé'lemu‘?sR%ns Tég%lilg gl |e§ﬁ£ tllae(r:] ag gf’ fodf; for e¥(4m: & ollve yilboer arachis oil,

or a miperapeit,didr facaumlethlgd paraffinjonmixturds kfftbm tstultabie empuisifyingragents
may bé &%ﬁaﬁy lbfcaﬁmg g}@g P é{m g&h%eamg&r@ﬁﬁ h&g&aahaﬁaqurauy.

conposi t nay con n one or nor e

occurrigg phesphatidasofer exmnpje é%pbf@anlgclﬁtm r@d@ﬁtemmw ﬁﬁers derived from
fatty ad@eiHdShexftbBMBYdrits ABLEpl6 %@ftéﬂ‘ﬂon&ﬂ@ﬂé @nd Béindensatlon products

reserV| ng agent order_to pr VI A
of the icEgputit! <afies Yl %xfsn%omg? dPaFRMAinR ngﬁﬁa@e SO mohooleate.
The enflo@Crhhy flsd étgftzﬁﬁ s Bdtening aﬂuTﬂx\tdﬁng agkithl non-toxic
phar eut i cg h%‘ accggtabl ga%? | entts .whi ch %e 1
sui t abYERSSPC EHATHEAY t BV efiening geafs, fof example
glycerad xropylentt glycudysotatol bosuceosanfSheh farmalatlonh meealss cordainta demulcent,

B b i T
phos phe@harmasoutiasheqhpaspinas araydredn thesformgf antgrile injectable

aqueodg'mc‘ blh Sk hlﬁge&ﬁﬁﬁ [This §iRperRicMRAEDe fb%ﬁla&‘d%g&dmgQB the known
iniC_acid; binding agents, for ex | e star

a
art using:gse syitahle dispetsimg of MEtMERAerea ARG alsaa%%agenﬁrwhwh have been
mentioR¥@HRIVE. ThE Bl@ﬁldiﬁje&ﬁaﬁl@g)@épﬁratﬁ)heﬂdyl dsoelsd Astéxile tigje&ablé B6lution or

suspeniiE i RO PG a6 < eGP G- i camble as  soluion i
1,3-butahsdislptAmong the btxepthkt vehichisexat isolabnts thae may &o (dnipluycé lxe water,

Rlnger%r gl\{lltlsg afid Fs#t%hﬁ:l s%ﬁﬁm?&hb)?@e &)Yllﬁ[ona IL %H‘cﬂﬁ{)n %?errflé) q'er Bfls are

eria
convenmndigt @oplayed asra sglvomqﬂusmhnéman@dl@nnﬁyr %@s mwmscyleﬁ bland fixed

oil ma{ B@&ﬁ@l@%ﬁ@%ﬁ%dﬁ%n ?ﬂ@%ﬁg{gg}?%(_ O%r'?ﬁ%&@eﬁ'&@é qﬁ{eﬁdﬂgﬁ ChattP &8s such as

oleic agid @ ug7 in the preparation ehimieckablaser apeutic tabl ets for
contr O{he(rjc%hﬁﬁﬁﬁdsdo?@lﬁe{m‘e%t ﬁﬂénticfifmﬁ’i \Aﬁho b sdrﬂﬁyst@k@?l tBe form of
ed as _har elatin capsul es wherein activ
Suppoﬁ“ﬁﬂ?%gl’r éerﬁa??%mml%z OV\P%Weélﬁ“é) 'g}i‘etse CYRPLFIRATS G Pe p?GB?rCS by
m1x1ngel;tha lﬂ}ﬂig&vlt}Cﬁb@tab[%r(bﬁhhhﬁlﬁﬁﬁ@excqﬁait&vmm RROEP htadrﬁln@fy temperatures
. kaol 1,n, r,.as _soft a n.t act) v
but i el BEefiRlus AR BB REs Hisftin IR UAA MicREhg Gre.
Such neatamid @e peamnbiutter dnd dolypthydeneaglydots. n, or ol ive oil.
Aqueoys,, e E§é QRIAmS od]ﬂt"f‘ﬁe?ltst I@'%%dh&%n@%& ?&ép@ﬁs?oﬂsnetc

admi xture W th éxcl pients
contairyipg the gempewndsfof ékmré%t @ugrpimsar@ prploged HFex pyppegstod this

applicalio t%tiﬁ libgiongam mchide ﬁnommhﬁarﬂcghgé@)

carb ne cel | ul ose, msth l.ce ) .

Pyar o BRI Cambo BRI e o G grescntdnvention may further
compriRe bhet thytappytically adm&epnmumdsraa@amaniefeimwﬁiogmm asually applied in the

di.spar.sin r tLi be a
treatm%mtogﬁlalallbygeolglglﬂtr’(?lleg Q%ﬂ%’%%%g%oﬁlggﬁ% For exanpl e | ecithin,

or cordémstaatoentpr praventson affconditiahkyhish aequitiedehibition of stearoyl-

CoA dbd é}ﬁes%ﬁirgs% enEﬁﬁe %ﬁfﬂg g {'1 ﬁﬂ{f% g%)lﬁé ?é('}@l w l?g&@f'ﬁl Helabout 0.01

condensat i on DTOdU

to 500 grgapen kg Priema bPey weighhesr slay W@pc%@,@g,bp |a@m1n1stered in smgle or multiple

doses. rﬁ@f’e?&@ﬁy‘: art dshRNer ¥ER baakbut 00T to%Bﬁim%g/ﬁg pBY @HURToPe
| ene oxide with parti al estbg%a?/Sa ved fro

prefera[bgt %ebyh &P 42 abayy 190 medsa st day;cf) suda F]W@h}ée artgout 0.01 to

sor bi tol nonool eate, or
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condensati on products of ethylene oxide with partia
esters derived fromfatty acids and hexitol
wa@nivgdedsdes, for exanpl e pol yet hyl ene sor bi t anPCT/CA2007/002139
nonool eate. The agueous suspensions may al so contain
one or nore preservatives, for exanple ethyl or
n- propyl p-hydroxybenzoate, one or nore coloring
250 mglge pérsiay cabeund.0roy BOKf thgfkgendayagestiont 0.and 50 ne/kg permiag Within
tenin n h h r
is rar R A AREO0 B U3 03 30 33Y 590 SRR 80 KOt |
admlnlsmegmdihe nompasmonsva@gpteamldy prdwdefdon tle»dénp o tadvi@szmmammg 1.0 to
, r [
1000 n% éfthg%ldtN@ I@Ldlﬁrﬁeﬁﬁﬂﬁnm 1075, 6.0GPR Y. (PEb 0, 84.0190.6.75.0, 1000,

ner a SUC araffi’n.

150.0, S0 5126100 B0 RO DO 0. ISR 90dnend §§90.0 me of the active

mgredleffﬁapihe sHepfRNic adjmgmenp f Ak doshgetio ﬁl%tp)iherﬁ|t6 B&@bated. The
| ng, agents, such as those set forth above
COMPORN dngg

and
istered ‘?Pa%/reﬁgn (Ot HIBPSRAT §aY-Prefarall a%}cs or twice
perda}oral preparatl on. These conpositions nmay be preserved
e\ﬂqddltl on of an ant oxi da
aC| d

brcaiP oL brsf b faiciafits 50 icoP AP ol Ryri i &eplif or
hypertmglmdamacm otifer diseasge éwushiclscspanmiioof thy ptdsentanidintion are

1ndlcat9<§ [gﬁﬁérgl:ly &El%h%gy }eglﬂtsaa% bl;ftglneﬁl Wh%ﬁi 'tlf‘e%rﬂ;%gﬁ‘%{%ﬁflygl%sent

mventlan drem¢@1msterﬁéraé a ;ﬂwéx éwa@ Df/%@m a liltthbm teliabpiet rlgp meg par kilogram

of amrﬂﬁ Bbﬂﬁgelgﬁg Sf&&aﬁ?%l\%ﬂsa@ ang [@dﬂg@l@géoﬁﬁ%ﬁ&&i@s@ vesho six
hose al'r e&e}{ rent i oned above Addi t | onal

times 2eday; ﬁar B Sestaingdrelease ippme Fopmosidatesgnammalsohe frjalglayly dosage is from
about KO hfgl’ tb ABo1@J €00 ﬁl f)ﬁYerﬁbl @rohﬁab@ihﬁﬁﬂ{gtto abd® 5\@1 In the case of a 70

/064474 P 021 h
kg aduf Bsiat; e fo gty gAZ (e iinbs fombept Teih: 'Pwﬂ 35mg This
dosageatginich may-beeaipisted ol bmvumﬂhe dptémali therapeudis eespaysebe a
p , 4
or oot APl B drdef RoHATRICE i seBbific Hoo e Mo Rlhency of
dosagerfoxanyrpagticvfar phiéens magibietvabbdawhwilbddpgndgpanyevarety offpctos
1ncludlﬂgméra% 1l71¥ oiotﬁﬁ %erciﬁlgc nd Eﬁ lo?%@rﬂ?é ﬁhﬁﬂm@& h?' z{fﬁP length of

t ragacant nat ur a at |

action @&té\ntmt)@lp@ayd sesarge, bed wght g%n@epl i\églgw §% fil%an@deeﬂnd time of

adm1n1§§z§t@h3ra@ee6ﬂ okBtibh QiFhg Ethbiatds, e seReith 8k ileParticular condition, and
ri desh@ for exarrpl e sorbitan nonool eate, and

thehoséBﬂ%eé%@%f H#P¥r oducts of the said partial esters with

et hyl ene oxi de, for exanple pol yoxyethyl ene sorbitan
Llstof'Kf)%‘Pe‘RJ.la‘?%h? The emul si ons may al so contain sweet eni ng
and fttavoring agents. Syrups and elixirs may be
Alk  fornul ated with=sweetalying agents, for exanple
Apc1 9l ycerol, propylene qkﬂs%hen@&@@u}@éheﬁﬁcﬁ%ﬁ%%n Such
formul ati ons may al so contain demul cent
Ar preservative and fl awbrli ng and col oring agents. The
Boc pharmaceutical eonposéAbasyddyorde in the formof a
br sterile injectable E)gouaﬁous or ol eagenous suspensi on.
Thi s suspensi on nmay ormul ated according to the
-BuOK@own art using t hogduslinitatel e di spersing or wetting
agents and suspendi ng ?& nts which have been
menti oned above. The sterile injectable preparation

DBU may al so be a steril d.8- ﬁ\ljaéabtl%’sloé5 48lundeori-ae

DDQ Suspension in a=-non- boxjehidad- 9%&353%%3’1 @S&%hﬁ’i%ﬁ:
di l uent or solvent, for exanp]e as .a solution in

DMF 1 3_put anedi ol . “Amond’-Vifemgbylprmastide vehi cl es and
DIBAISEI vents that may be deisFHueM Admaiien WadrRie,

DMSO = dimethyl sulfoxide
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Ri nger's solution and isotonic sodium chloride
solution. In addition, sterile, fixed oils are
waeoemwsea4ronal |y enpl oyed as a sol vent or suspebdi/0g2007/002139
medi um For this purpose any bland fixed oil nmay be
enpl oyed i ncl udi ng synthetic nono- or diglycerides. In
addition, fatty acids such as oleic acid find use in
gsy the preparation of ngﬁﬁgﬂﬁ Snizafién compounds of the
present invention may a e adm ni stered in the form
ESMSof suppositori & forlacEespaty iQEmmas SPICHOPORY of t he

A T i g wi th & sl t S e P Pt ot o axei plent
HATUynioh 19 Sol 1d 4t or dERarPoeHspal beV Mo Eftmehyuronium
the rectal tenperatuhexalidrod hbb Haerefore nelt in the

HPLCLGf (or L‘n’drSLFS‘Z?htyFZv@«@%fp Rl SpPaetphy "
m creams, Oi ntnents, | ehdliiplst solutlons or suspensi ons,
oL SIS, ¢ heggpounds of the br esen
MeOHappl i cati on, topi cal mgthyliateeholon shal | i ncl ude

MSs hout hwashes and _gar gl %PC-EESSOQPW maceut i cal
conposition and nethod o esent_invention may

NaHMD§r t her conpri S& ot ﬁ@ﬁhuﬂféf(&b‘@ﬁby}é’é}’ Jamidet j ve

NMP conpounds as noted hargethyMipghoRdigontsual |y applied in
the treatnment of the bove nent i oned Eathg%g%lca

NMR conditions. In the t PESEHERTEIGHC FFEURAGE FRSY
PG conditions which reqlplrcstectmgrgrdmﬁl on of stearoyl- CoA
elta-9 desaturase en V|ty an appropriate

rtorRgosage l evel will geﬁé%gﬁ éuéhout 0.01 to 500 ng

s per kg patient body weigtght per day which can be

t adm ni stered in_singlgor mlti pI e doses. Preferably,
the dosage |l evel wll %e about 1 to about 250 ngy/kg
AAper day; nore prefeﬁ@ﬂuwbﬁwﬁgﬂmmﬁydﬁo about 100 ny/ kg

min

szo per day. A suitable doRaaemesMBesultBie g 0.01 to
-30 WD 2008/ 064474 PCT/ 007/ 002139 250 ngy/ kg per
THF gay, about 0.057% o 106 8&r day, or about 0.1 to

TLC 50 ng/ kg per day= thmnnayetbh@nfaw@uyhe dosage nay be
TSOH0.05 to 0.5, 0.5 to [ kg per day. For

or 5 t
oral adni ni stratlon? oligne-4-§ (B’é?giq%ns are preferably
provided in the formof tablets containing 1.0 to

Pre méoootgg of t?e ﬂﬁttve ﬁngredlent particularly 1.0,
0, 50.0, 75.0, 100.0,

150.0 T@@Ompoumfs(bf @tru@@l@l HrmaBd. @n bs @f):p@red@@@)r@mg to the

procedz.ég opgxe Vgng %Qﬂe&%sya%g?ig%a ?Pﬁ‘g Ou%@{p@}ﬁtea\?ﬁﬂeﬁﬁs and are further
exemphﬁ@(h@kth@éolﬂqvensamcefm eXaEIplss- tThéatn@aounmeﬂuSéré oy fhgexamples are

not, hoWRYeDR HRAUBnBinfddak EsinAfg theldd} FERINs ﬂfat i &)ﬁSl&erbd B®theR@Vention. The

ef er apl r tw ce reatin
xamg B AR BT BE pbbTin B B ony e B S vention
Those skllled'nyipm ant mgll yeadily dedarstaral that knewnoiasiadeessofftior cmddnt[dfus and

proces‘s:e?%?ﬁl%r}?ﬁo&mg&)p%apatn%ggﬂ)tceéhﬂ' pa"nl b%rhsg%ro ri 3@: &}%Eee 9(%1%%ounds All

resu
tempergigscumdraress Gelrausymdese ntherwing emed oMass a)eatnm{MS)swereerdeasured by

electrogﬂraf"lo‘ﬁ%éis)é sﬂ}é&%?&g% Irirgll(/l@‘) about 0.1 ng to about 100 ngy

| ogra ody wei ght, preferably given
as a single daily dose or in divided doses two to six

Method A:
An appropriately substituted heteroaryl amine 1 is reacted with t-butyl nitrite and

anhydrous copper (II) halide in a solvent such as acetonitrile to give halide 2. Treatment of 2
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times a day, or in sustained release form For nost
| arge mammual s, the total daily dosage is from about
wa 2@smg4ro about 1000 ng, preferably from abouPCCAROr/002139
about 50 ng. In the case of a 70 kg adult human, the
total daily dose will generally be fromabout 7 ng to
about 350 ng. This dosage regi nen may be adjusted to
with cancentiatgl dni@oipini HydtoxideihapelitthCsuck ap DHFegivdstamidé B. Dehydration

. er d, however e spec dose |.evel and
with TERASE IS g S s ST S EPRF bl E B ER e Sy b
varl ed and wi || depend upon a variety of factors 0
cluding the activity of G he speci fic compound
| oyed, t{muore abol :ﬁ% ab| lity andNPength qf N/[SAA
act \MyR-MH, fhat—tmfpou , p00dy werght , “genenal—Cl, Br
heal t h, sex Cifeet, node and time of adm nistration,
rate of excreti on, drug conbination, the severity o:f'
thelparticul ar condi t | on, add the host under goi ng
t herapy. List of Abbreviations: Ak = alkyl APClI =
at nospheric peessure chem cal i oni zation Ar = aryl
Bgbydeatiopr t - but ar bonyl br broad t-BuONO =
t-butyl nitrite =ClyBubl et DBU =
1, 8-di azabi cycl o[ 5. 4. O] undec-7-ene DDQ =
2, 3-dichl oro-5, 6-di cyano- 1, 4-benzoqui none DMF =
N, N- di net hyl f or mam de DI BAL-H = dii sobutyl al um num
dride DVBO = di nethyl sulfoxide -31 WO 2008/ 064474
Mﬁmgéf/ CA2007/ 002139 ESI = el ectrospray ionization ESVS
= el edtrr appopriatdly subsatiseddpdehetomanh ymirtet SH8aeacteddtvinigh t-butyl nitrite

and an%?d? gﬁ)"ﬁ‘%—?&mqe alg g] sohven 3uCRIaW(iﬁt%Itntl orgdve tthﬁy tﬂl}eolﬁtel%edlate 4.
hexafl uor (r)'_Ehosphat e HPLC = hi gh- pe'(léor mance |liquid
chr omat og Iﬁ\( = nmul tHEU@NO min ="xinutes MeOH =

met hyl al coho W_I\L%lzBpa—ssCus&&Ct roscopy \W—Cl, Br

RI0

S 4

Method C:

The nitrile intermediate 4 is reacted with an appropriately substituted cyclic amine
6 in the presence of a base such as DBU or an alkali metal (K, Na, Cs) carbonate in a solvent
such as THF, 1,4-dioxane, and DMF at a temperature range of room temperature to refluxing
temperature. Extractive work-up and purification by flash column chromatography gives the

coupled product 7.
AN /N Base AN /\
W'_’C| Br + HN X—Y WﬁN X—Y
' \
/" Y, DMF NIV
4 6 7

Method D:

The ester intermediate 2 is reacted with an appropriately substituted cyclic amine
6 in the presence of a base such as DBU or an alkali metal (K, Na, Cs) carbonate in a solvent
such as THF, 1,4-dioxane, and DMF at a temperature range of room temperature to refluxing
temperature. Extractive work-up and purification by flash column chromatography gives the

coupled product 8. The ester group of 8 is hydrolyzed with an alkaline base such as NaOH in a
233 -



NaHVDS = sodium bis(trinmethylsilyl)am de NW =
1- et hyl - 2- pyrrol i di none NMR = nucl ear nmagnetic
WO e®8Nente spectroscopy PG = protecting groupP€T/CarooR002139

= roomtenperature s = singlet t = triplet TFAA =

trifluoroacetic anhydride Tf20 =

trifluoronethanesul fonic anhydride THE =
solvent sich ahtheotﬁsff HR withCGirmaltdhiotie kalyeart sadhr axdeOblr a pbym tehgi@irhture to
reflux tteﬁlgg*alt{ﬁn ‘teci gwé 4 c%x%gkgllcaa%lcpm dﬁ?ﬁl@? a{eatl'hg Qal%f ﬁ?&%@&'{mﬁﬁnoéonverted

uctura
to amidgsthvip dhqramrsapandingcassd dﬂwgdet with Néls np peekvgutrsych af THRer under direct

amldatfoqa' oo qs ﬁH&fbfmwﬁm *raf»ahe%h%na@@opgfm §]8vith NH,Cl in

mat eri_a and are Turt

the presesce gl ﬁ@}lpélag EvaepRt sughapiadl e @éﬁﬁ'&?@ﬁéé" Mrdiigeprepylethylamine

ina solventt J06h 8XBMH. @e}@aﬁanoﬂ QF amitRWEWRE TFAQ\ HETHONA bsbReEnt38ich as
orm@%gﬁﬁ%ﬁn y ‘genus that is considered as the

CH.Cl giyes, Exanples further illustrate details
for the preparation of the conpounds of the present
i gention. Those skilled in the art will yeadily

ungler st and that kn vari ati of the cohdition d
Rd@”r)g&esses of Z?Mﬁé g pr_%gﬁal_wel?ﬁ@oce ﬁ) ca%(_Y

be qu—Ctchrprepare\thgse 2\on'p0[umlas Al tenperatyreg

are degrees Cel sius unl esé'ot herwi se noted. Mass r

spectra (MS) were nmegsured by el ectrospray i on2mass

spectroscopy (ESMS).~Method A: An appropriately

substituted heteroaryl amne 1 is reacted with t-butyl

ni t4r igge and anhydrﬁ\s copper_(11) halidegeRyfatRfl vent

suceh Aasdieet oni t HZN gi ve halide 2.

3252008064474 PCTMEANO7/ 62439 with

concent rat ed anmmoni um hydr oxide i nAa sol vent such as

THF gi ves am de 3. Dehydrgtion wth TFAA or Tf20 in a

sol vent such as CH2C12 gives the nitrile internedi ate

4NQ 0 O A-Wt-BuONO RdO NH3 H2N - -NHZ CuX -Cl,
\WBrN 2 _@\ Dehydrati on NCN
— Ar
7
Method E:

The nitrile intermediate 7 prepared according to Method C or D is reacted with
NaNj in the presence of a Lewis acid catalyst such as pyridine hydrochloride in a solvent such as
NMP, or with NaNj in the presence of a Lewis acid catalyst such as ZnBr; in a solvent such as 2-
propanol and water to give the tetrazole intermediate 10. Alkylation with a halo ester such as
ethyl bromoacetate in the presence of a base such as Cs,CO3; or KO#-Bu in a solvent such as
DMF usually gives a mixture of 11 and 12, which can be separated by flash column
chromatography. Hydrolysis of the ester groups in 11 and 12 with an alkaline base, such as
sodium hydroxide, in a solvent, such as THF, with an alcoholic solvent, such as MeOH, at a
temperature range from room temperature to reflux temperature gives the carboxylic acids 14 and
15. Structures of 14 and 15 can be further confirmed by X-ray crystallography or '°N gradient
Heteronuclear Multiple Bond Correlation (‘"N gHMBC) NMR experiments.
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WCl, Br 4 Method B: An appropriately substituted
hal o- heteroaryl amne 5 is reacted with t-butyl
WO RaBi064@74 and anhydrous cuprous cyanide in a sPCEAR007/002139
such as acetonitrile to give the nitrile internediate
4. H2N\ t-BuONO NC\ WC, Br CuCN WCl, Br 5 4
Method C. The nitrile internediate 4 is reacted with
an appropriately substitut cyclic amne 6 in the
N@resence _of a base such alé U or an alkali netal (K
, cxy bonat e M#sa solve su THF, Ethyl bromoacetate
1, ¥ di exayie, \and " DVF at’ a Mt enplratty e fange of Toom——
tenperature td refluxing tenperature. Ext¥active
wor k-Tp and purification by flash Mol um
chr omat ogr aphy gives the coupled product 7. NCB /-\
Base NCBNW.Cl, Br HNX-Y WNX-Y DVMFO Ar Ar 4 6 7
Met hod N fhe ester internedi ageo2{is Kneacted with an
approprig substituted cyclic anmng in the
presegce of MWbase sxwh\ as DBU or an algaN
Na, C8) carbonate— a molvent such as THYV N X7Y
1, 4B oxane, angd DVMF at a tenperature range of room Ar
tenperature toTefluxing tenperature. Extractigve
wor k-up and purification by flash col um
chr onat ographi ives the coupled product 8. ‘Ehe ester

group of 8 is # ol yzed with an al kal i ne basge gadéh as

NaOH in a - 3% WD 2008/064474 PCT/ CA2007/ 002¢.39

sol vent i)ECh as aqueous THE with an %Ircohol i ¢ sol vent

such as, Me®H at room tenperature to ef | ux

t enper a{\lwﬁo gi a carboxyli CHQ(ﬁ%—i miex nedi at e.

The oar bpxy! |Wj,ﬁ\<syt hentconverted MNo_hni de 9 via

the cqrfespondi ng aci d Ghloride with NHNT n>gyso\ventx—y

suchH@s THE or under direct amidation reaction as_/

descri bed by MgMurray [ Tetrahedron Lett., 250{ (1999)]

with NHAC1 in the presence of a coupling reagent such

as HATU and a base such as NN-dii sopropyl et hyl am ne
Method F: 5 sol vent such as DVF. Dehydration of anmide 9 with

TFAA Ofhe HittiR inferMediateVEtep a6 iccdfding 0B o8 V& D ieacted with

nitrile 7 ) : : . .
hydrogen sulfide in the presence of a base such as triethylamine or alkaline sodium ethoxide in a
solvent such as 1,4-dioxane or ethanol to give the thioamide 16. The thioamide intermediate 16
is subsequently reacted with an alpha-halo keto ester such as methyl 4-chloroacetoacetate to give
the ester intermediate 17. Hydrolysis of the ester group with an alkaline base such as sodium
hydroxide in a solvent such as THF with an alcoholic solvent such as MeOH at a temperature

range from room temperature to reflux temperature gives the carboxylic acid 18.
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RJO \ Base RAO- W--N - WC, Br + HNC T_\ JX- YAr DW
/IXYAi 8 26 O 1. Base /---\ Dehydration 2.
wandodasd4on H2NxI " \W--N X-Y Ar 9 NCB W\ ~- - NDETYCAZ07/002139

7 Method E: The nitrile internedi ate 7 prepared

according to Method Cor Dis reacted with NaN3 in

the presence of a Lewis acid catal yst such as pyridine
hydrochl oride in a solvent such as NW, @& wth NaN3
inNPI%e presence of a Lewis acid catalyst such as ZnBr2

in a t sichyas 2- prbpanol and wat 0 gi vé the
tetrazol e iN\atef nedj\fatemonmafth aWatb X=Y,
ester sych as ethyl bronpacetate in the presence a Ar

base such as Cs2CO3 or KO -Bu in a solvent sugp as
DMF usual ly gives a mMeure of 11 and 12, whi Ch can be
separated by flash colu chr omat ogr aphy. Hydrol ysis
of the ester groups in and 12 with an al kal i ne
base, such as sodi um hydrox+ge, in a sol vent, sucgagg

Métdhyl 4vdhidiosebtoatatatbol i ¢ sol ¥ent], such as MeOH, at a
—t-enperature—+ange—H0m r oo %u/e_\o refl ux
tenperature gives the carboxylic rNs 14Xaid 15.
Structures of 14 and 15 can be furthe}\—eénfiPAmd by
X-ray crystallography or 15N gradfent Heteronucl ear
[tiple Bond Correlation (15N gHVBC) NVR experi nents.

2008/ 064474 PCT/ CA2007/ 002139 N, NO -~ NaNs3
hyl bronpacetate W-N X-Y HN X-Y Ar Ar 7 10

|

N, \ EEO N N
S / \
N X—Y\
N/ Ar
18
Method G:

Where W represents an isoxazole residue, a mixture of oxime 19 and an acrylate
ester 20 is reacted in the presence of a base, such as potassium and sodium bicarbonat, in a
solvent system such as EtOAc, THF, EtOAc-H;O to give an ester intermediate, which is treated
with ammonia in an alcoholic solvent or concentrated ammonium hydroxide in a solvent such as
THF to give the bromo isoxazoline amide 21. Oxidation of 21 with iodine, in the presence of a
base such as sodium acetate, DDQ, or MnO; in a solvent such as benzene, halobenzene and
toluene at a temperature range from room temperature to reflux temperature gives the isoxazole
intermediate 23. The isoxazole amide 23 is then converted to the tetrazole 24 viaa
corresponding nitrile intermediate according to suitable steps in Method D and E. The tetrazole
24 is then reacted with a bromoacetate ester in the presence of a base such as Et3N, or an alkaline
metal (K, Na, Cs) carbonate in a solvent such as THF, 1,4-dioxane or DMF at a temperature
range from room temperature to refluxing temperature. The 2-alkylated ester tetrazole
intermediate is usually obtained along with the 1-alkylated isomer that can be separated by
chromatography. Hydrolysis of the ester group in the 2-alkylated ester tetrazole intermediate
with an alkaline base, such as sodium hydroxide, in a solvent, such as THF, with an alcoholic
solvent, such as MeOH, at a temperature range from room temperature to reflux temperature
gives the carboxylic acid 25. When a tert-butyl ester is used, the ester group is cleaved with

TFAA, in a solvent such as CH,Cl,, or an acid such as formic acid in water at a temperature
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NWN- X-Y + N\NNN XY Ar EtO 11 Ar 12 Base Base
NMNO NjI", HOr--\ /NN NW N--/X-Y + NON\ ~\ HO
WER00BOOT Ar 14 15 Method F: The nitril e i ntBCTrEA2@T/002139
7 prepared according to Method Cor Dis reacted with
hydrogen sulfide in the presence of a base such as
triethylam ne or al kaline sodiumethoxide in a
range feavh veumi tesnpehatare td reflucti tendparetues togdi vea2o| THeostigictnee d25 can be further

' ' [ 1 de internediate 16 is
conﬁné%io@ggﬁ%%{lﬁgcr@gée%el\?m‘%t%g'an al pha-hal o keto ester
such as nethyl 4-chloroacetoacetate to give the ester
internediate 17. Hydrolysis of the ester group with an
al kal i ne base such as sodi ympabydr oxi de i nOa sol vent
such-@$ THE wi th anQOal cohol2i &NHol vent suchias MeOH at

a t'gnperattre e fromroomtenperatial
é ature gives thgdcarboxylic acid 18.

bos/U64474 PCT/ CA2007/002139 S NCO W--N
/-~ 2 W---N %Y 7 ~-~ A 16 MO O Methyl
4- cht oroacetoacefate N Base S /-\ N X-Y Ar 17-2|:|O
/ \ 0]
HN X—Y\
N/ Ar , Base HoN /\
5} »—N X=Y, Oxidation
> O~N — Ar >
22
N~
O 1. TFAA, EtzN N’ ,N
H2N _— —\ 2. NaN3 N H _— —
SN XY > PN XY
~N — A O~n N/ Ar
23 24
0O
1. Bromoacetate N
2. Deprotection NN I\
B} o 7N X=Y,
~N N/ Ar
25
Method H:

An appropriately substituted cyclic amine 6 is reacted with cyanogen bromide in
the presence of a base, such as triethylamine, in a solvent, such as THF to afford the cyanamide
derivative 26. Reaction of cyanamide 26 with hydroxylamine hydrochloride in EtOH/water in the
presence of a base such as sodium carbonate under reflux temperature condition gives the
carboximidamide 27. Reaction of carboximidamide 27 with an appropriately substituted
heteroaryl acid chloride 28 in the presence of a base, such as triethylamine and sodium hydride,
in a solvent, such as THF, at room temperature or under reflux temperature condition affords the

intermediate 29. Alkylation of the heteroaryl nitrogen with a halo ester, such as ethyl
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O NS\ N/--\ XY Ar 18 Method G Wiere W
represents an i soxazole residue, a m xture of oxine 19
wanwsasdacryl ate ester 20 is reacted in the pPEFEAR®7/002139
of a base, such as potassi um and sodi um bi carbonat, in
a solvent system such as EtQAc, THF, Et OAc-H20 to
give an ester internediate, which is treated wth
bromo&JETand) iird thieprésoncd dfahﬁhé Gudﬂds\rtﬁeﬂhynfnumﬂ%tifuai Byliride, in a solvent,

HF i .
such of PR AR Y BEGR BT poclo i Be YRR apptipfoa B Biifvsca winn
aqueousAQTE In 4 splvdng synhes diitfearsf MaOHod sdersperhtuasrapgel from about room

tempexﬁﬁl]? \% a%ou%mgé tem ’patjurré f@ltlc?\%dvlg)néxtrsam \Qgrkkl%r]aﬁﬁfr_b%nﬁcatlon by

enzene an erature range

flash celyaym qhéqm@m’aph}eortrecry@alﬂlaamnetméfpat the &ngli preduct A6.
i soxazole internediate 23. The isoxazole amde 23 is
then converted to the tetrazol e 24 via gn-N

a Sery espBasdi BigNni t NF/Et g i nyep mediteP8-Hcor di b Xey

\__gui tabl’e e steps.in Ywod” D\gnd By g he tetH ol &_24 I
then reacted with a br%macet ate ester in the prgsence

= of a base such as Et3N; or an alkaline netal (K Na,

Cs) carbonate in a solvent such as THF, 1, 4-di oxane r
DVF at a tenperature range from roomtenpera ure %
refl uxing tenperature. The 2-al kyl ated ester zo

internediate is usually obtained along with t e

1-al kyl ated i sonmer that can be separated by Base A

chromat ogr aphy. Hydrolysis of the ester group'in the

HoZ al Attt ed est/eF\tetrazol'egj)srﬁ’tg%ﬁ‘yﬂgt%dl @-Fe@\r with an
al Kal i ne bagerNsuctrwas SOdJ._LLmMI’_Q.X ﬁ'? s@l v
such as Wi Y+ an Zal cohﬁ: R sol vent a5\_|\_/le

at a tenperatuwoe range fro
tenperature gives the carboxylic acid 25. We
tert-butyl ester is used, the ester group is cleaved
E{V'Ith TFAA, in a solvent such as CH2Cl12, or an acid

Metho

= —such as formc acid in water at a tenperature -36 WO
2008/ (Bw4itiilPoRngedioe 7 popaedaccoaimgstofMethiiod €oonD is reacted with

hydrox Fa?ﬁlgé 13)9 cglflér%grlﬁ il e ﬁﬁ@r’gﬁaaﬁaléé g%%lﬁs %hn\éig(aéﬁe %ﬁ? é%%: Cs)
carbonpfigr éﬁ@lémtﬁﬁeh a$ DMF Eb@é TiF Nod 124-diggnerata tempmmrgrange of
room t&hp&htufdto rEAdY tln%pgﬁt&é- to give the carboximidamide 31. Reaction with an

appropriate substituted carboxylic acid halide 32 in the presence of a base such as pyridine in a

'Fen‘perature togrefl ux

solvent such as CH,Cl, gives an intermediate which is subsequently converted to 33 by refluxing
in pyridine. Cleavage of the ester group in 33 by hydrolysis with as an alkali base (NaOH) in a
solvent such as THF or with an alcoholic solvent such as MeOH gives final product 34.
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HN X-Y O Ar , Base H2ZN /--\ 6 N X-Y Oxidation O N ~-~
Ar 22 N O1. TFAA, Et3N N % N H2ZN 2. NaN3 N ~-~ ~/
WORMSNGHTN X-Y O N Ar OWN Ar 23 24 O HO~- 1.PCT/CA2007/002139
Bronmoacetate NN; N 2. Deprotection NN X-Y ONA 25
Met hod H: An appropriately substituted cyclic amne 6
is reacted with cyanogen bromde in the presence of a
base, such as triethylamne, in a solvent, ®doh as THE
to afford the cyanami de derivative 26. Reacti
cyananmi de 26 with hydro am ne hydrochl origdeJi
EtOH water in the presencddof a base such as
NC\Qar bopraie under e jomx f rature—eqndi tion give
CWHboi midari de—27—React| on r boxi-ni dani
wi th éﬁ—épprmpri ately substituted \-héterparyl acid
chlojide 28 in the presence of aghase, such as
triethylam ne and sodi um hydride, in a solvent, such
as THF, at room tenperature or under refl ux
tenperature condition affords the internediate 29.
rRio Al kyl ation of the heteroaryl nitH@gen with a halo
g er, such as ethyl -37 WO 2008/ 064074
rz—( PCT4 CA2007/ 002139 bronpacet at R?—Kn th‘,e\rpr esence of a

ba\e\,Nsuch as triethybam,pgeand soth %de, in a

sohyent , suchimas THR,—glves,t he heter ace _y
i ntermedVat®. TKeYester group can be hydrolYysed h '\

aqueous NaOH-+ a sol vent such as THF and MeOH at a A

tenperat urg range from about room tenperaturd® to

about refluxing tenperature foll owed by extractive
Methoddyr k up and purification by flash colum

chr onet@hMBRYiOdcid 85 piéphral bécz)?dihgfb MetRU 619G [ Wkerein the phenyl

ring be;:%_s\naall 4 O%Joc}:atp m%?@éa}é@%acsf%sfogglﬁgd unéierlgi{ll%u 1'-tyI_pICIe ¢on 1tio|}|1s with an

arylboronic acid and a base such as aqueous Na,COjs in the presence of a catalyst such as

Pd(Ph;P), in a solvent such as toluene at an appropriate temperature to give the biaryl product
36.

0 0

HOJ<‘ Nsn HO‘( a
N, N /\
NJ\W /N Suzuki cross coupling \N7KW
—N X— —N X-Y R
/ —

Y R
Ar-B(OH)2
3% Base 36
llPdll
X

X=Cl,Br,1

Ar

PREPARATION OF INTERMEDIATES:

INTERMEDIATE 1

HN/\:>—0 CF,

4-[2-(Trifluoromethyl)phenoxy]piperidine
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Ar Ar Base H2ZN Ar 6 26 27 O HetAr 28 CI Base A HOC

Het Ar N i) Base, Ethyl 2 bronpacetate Het Ar IN
WO-DooSMBH4YAr ~--N X-Y ii) Hydrolysis O -N\-/ ApCT/8A21@9002139

Method I: The nitrile internmediate 7 prepared

according to Method Cor Dis reacted with

hydr oxyl am ne hydrochloride in the presence of a base

such a® agolalidnadfirere-buasl alhydioxypperidiag-1-cariolrglagt (25ign124 mmol),

oo HERE 37 LU AR oo m
was addednbethat arodicatbogylate (256 nalarigGonmbll driptase3tt 0 e dit imjture was
then w%\dgfe:a &g ?%oiﬁ %ﬁ%ﬁﬁﬁd stihsd fo% Lfg%gTﬁé‘ﬁl%& I & Afkdhtrated and diluted

) ) resence o ase such as pyridine
with Ef,Q, washeg Witnt N &and watecand ey dsiedaveriNap Qe dihgtraixture was

concenfdic@Rndl i1SHSERURID | HetRBYEB5L63Y. TR p?gciﬁi’até@éﬁﬂddﬁﬁiﬂg oxidB was
yridine. Cleavage of th est@;%group, 3 glyl/n
ﬁlterecﬁag@rtm {18rate Wps gonsentigteds Jhgirest %a%mdqa by golmmsgyrompiography
on silical@N(eAfinEWitiP3SMIBLID Alexah&) BOLive t#Lbgd-[ Busifluafnéiiiiphenoxy]-
.. gi v’/ezﬂg@g’al pr od‘gc 34. -38 WD 2008/ 064474

Plpe“dg’tﬁr i M86938¢' 9RO O HON R2 O NCB NH2OH 32

VT- - N Tfifhoriisktic 4did26.3IOnLAB42mmol) Bds deded tdQ solutlorRX tert-butyl 4-
[2-(trifRErShethy Db HRE b S &diRR 1 \carbokylal 39.5"Y, 8Nnffadl) in &L (£41 mL).
The mixture was stirred at room temperature for 16 h. The solvent was removed by evaporation.
The residue was diluted with EtOAc (200 mL), washed with 2 N NaOH (3x100 mL), brine, dried

over Na,SQs, and evaporated to give the title compound as an oil.

INTERMEDIATE 2

&

4-(2-Bromo-5-fluorophenoxy)piperidine

To a solution of tert-butyl 4-hydroxypiperidine-1-carboxylate (50.6 g, 251 mmol)
and di-tert-butyl azodicarboxylate (71.0 g, 308 mmol) in THF (350 mL) was added 2-bromo-5-
fluorophenol (36 mL, 324 mmol). The mixture was cooled to -78 °C and a solution of
triphenylphosphine (81.5 g, 311 mmol) in CH,Cl, (130 mL) was added via a cannula. The
reaction was then warmed to room temperature and stirred overnight. The solvents were removed
under vacuum and the crude oil was dissolved in EtOH (200 mL). The solution was cooled to -78
°C and treated with 4 M HCl in 1,4-dioxane (450 mL). The reaction was warmed to room
temperature and stirred 24 h. After this time, the solvents were removed under vacuum. The
salts were neutralized with 1 N NaOH (750 mL) and extracted with a mixture of Et,O:hexanes
(1:1) several times. The organic layers were combined and concentrated to dryness. The crude
material was treated with heptane (1 L) and a white precipitate was filtered and discarded. The
heptane layer was diluted with Et;O and treated with 4 M HCl in 1,4-dioxane (100 mL). The
resulting precipitate was collected by filtration and washed three times with Et;O:hexanes (1:1).
The salts were again neutralized with 1 N NaOH (500 mL) and extracted with a mixture of

Et;O:hexanes (1:1) several times. The organic layers were combined, washed with brine, dried
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33 34 Method J: The carboxylic acid 35 prepared
according to Method E or G wherein the phenyl ring

wheas®6e7hal ogen group as indicated, is cross-POUPAZ®7/002139
under Suzuki-type conditions with an arylboronic acid
and a base such as aqueous Na2CCB8 in the presence of a
catal yst such as Pd(Ph3P)4 in a solvent such as

(Mgsd4plﬂ11@fb@ Al cBRcARNEQPTHeAredd BABRAIAY 48 Essbved hﬂﬁeﬂtm (2 L), washed

four tragroi 1 0 SEQHUBILIGTIIE 3 ieh RMSSTORTYG RieRni lpger ygs flerad

and coVenfBitei}2dryficss Basford Bk titlepradédt as Bicolotless ol

TSRO ot AT (AT A, Ry

1H), 32109180@614,1%11) RC3-Z68 (072 002 232-1.9%(m, 23b), Ut6®Bh.601m, 2H).
tert-butyl 4-hydroxypiperidine-I|-carboxylate (25 g,
124 mmol ), 2-hydroxy-benzotrifluoride (22 g, 136 nmol)
and triphenyl phosphi nENTERMEDIME 3ol ) in THE was
added di et hyl azodi carboxylate (23.5 nL, 149 mmol)
dropwi se at 0 C. The mNGur vvas then warnmed to room
tenperature and stirred fo ﬁ_ The m Xxture was
concentrated and dil uted NN~ 20 washed with 1 N
NaOH and water and then dri over Na2SO4. The m xture
was concentrated and diluted with Et20 / hexanes
5-Bront@5.366thiadidzelel-ebgmiitrde ed phosphi ne oxi de was
filter il 1x S rated. The
_Sﬁp_l.r esi d E‘?H I%Utgroﬁllg.- 54-f1a81ta§ol 3 FOPG R tography on
sili céf09€e$uspmsmli of gthy b fandsod Bibthizdidreleatrearboxdatgi(1kg, 58 mmol)
in CH&?\fg gﬁ%) wikalide @ﬁl‘.’»{ I 2'9‘7§an ?Hé%)f ture turned dark green and

-car ate a solid, Trifluoroacetic
was fuabfrrétl{r% fog lmmln%@%mpemgedd%w (25 9%%%3 Gtlpr! 1§fmmol) was
added Hx%bﬁws‘@ lé)*fvib‘ﬂ 1520 min. IT)he: mixture became shghtly warm andbgas was tevolved after 5
uor e phenox - car boxyl at e
min anézlgeng d;y gt R Qﬂw addiigh 34,445 KO e

subsidé&d, Her rﬁﬂmﬁé wiao Beatéeaporeat for 80 hon. Sobvdnt whk ﬁwﬁ@kzh;&ﬂited\lﬁﬁvacuo
Water Efﬁt(\,b%(j%%% %ﬁ?gdo ngh%anwgehh&gale%ﬁlﬂgéw ﬁ%i@%‘al ut %He War}( green color
disappéaredh @he drgaat phasccsechiad EEUi brawd and dpagated was gyeememﬂhmsoluble
matericjil! ’hlneewﬁ&gﬁlqgtﬂge Rs ﬁ‘l?er&ji {hrough celite and washed with EtOAc. The EtOAc
layer was separated, washed with dilute brine solution, dried (Na,SO;,) and concentrated to give
the title compound. 1H NMR (400 MHz, acetone-dg): 6 4.52 (q, 2H), 1.43 (t, 3H).

Step 2: 5-Bromo-1,3,4-thiadiazole-2-carboxamide
To a solution of ethyl 5-bromo-1,3,4-thiadiazole-2-carboxylate (13.5 g, 56.9
mmol) in THF (50 mL) at room temperature was added NH4OH (28 wt.%, 39.6 mL, 164 mmol).

The mixture was stirred at room temperature overnight and a precipitate appeared in the aqueous

layer. Volatile materials were removed in vacuo. The mixture was diluted with water and the
precipitate was collected, washed with water and dried under vacuum to give the title compound.
1H NMR (400 MHz, acetone-dg): 6 7.99 (s, 1H), 7.55 (s, 1H).

Step 3: 5-Bromo-1.3.4-thiadiazole-2-carbonitrile

To a solution of 5-bromo-1,3,4-thiadiazole-2-carboxamide (11 g, 53 mmol) and
Et;N (17.1 mL, 122 mmol) in THF (106 mL) at 0 °C was added TFAA (17 mL, 58 mmol). The

mixture was then warmed to room temperature and stirred for 30 min. Solvent was evaporated in
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| NTERVEDI ATE 2 HNQOBr 0 F
4- ( 2- Brono-5-f| uor ophenoxy) pi peridine To a solution
w@boosee447but yl 4- hydr oxypi peri di ne- | - car boxyl ap@r/C52006/002139
g, 251 mml) and di-tert-butyl azodi carboxylate (71.0
g, 308 mml) in THE (350 nlL) was added 2-brono- 5-
fluorophenol (36 nL, 324 mmol). The m xture was cool ed
vacuo. T8e rebftlue van dilated aVith watsr. The pteciptaenyispiotisgrbd, veash@llwiih water and

it i 2300 ok Y 2 017

tenperature and stirred overnight. The solvents were
r enov er .
et oie (0 he JRERHE Bbrb etk AR HiGE R R not o be
construgd @s timatingetie ggapl of thyl ipigintion in any Mpwieane (450 nl). The
reaction was warned to room tenperature and stirred
24 h. After this time, the solvents were renoved under
vacuum The salts wer eE&AMPEEilzed with 1 N NaOH (750
m.) and extracted with a m xture of Et20: hexanes
(1:1) several tiges. The organic |ayers were conbi ned
and concentrate dryness. The crude nmaterial was
treated with H#ptan (1 L) and a white precipitate was
filtered and di sca}\[: eN. hept ane | ayer was dil uted
with Et20 and treaﬁ Wlt 4 MHCl in 1,4-di oxane (100
m.). The resulting pre | s coII ted by
filtration and washed t WI h Ft'20: hexanes
(1:1). The salts were ag |n neutral yzeg with 1 N NaCH
(500 nL) and extracted with a m xture Et 20: hexanes
(1:1) several tines. The organic |aye wer e combi ned,
washed with brine, dried -40 WO 2008/ 064474
[5-(5- (BT TARGOronRARTBBenok MpHedidin- 1 ivl it- &8 ddthiadthzobh ed p 2 Hettarol-2-
lacetchha% rude material was dissolved in heptane (2 L),
ﬂ——vvas*hved four times vvlth 1 N Na0—| (250 rrL) brine and
Step 1dri ed B 2 ' 4-thjadiaznd-2-amine

oo gy %Bmﬁnmzpfg%ﬁh@gw‘é%m s
2.2 mmadhin DMF (5§ ndo v(a@@ddqi.@—br%no? b,3(4[—@1a 134pl-2-gmae (3 Z}ﬁnmol) and

KzCO:;](bl)l’ 3. @t%ﬁr%goﬁhc( actfdn) washedRd At §(§é ow&his'tﬁgﬁ 35 @ve%gﬁt Keter

N
cooling; T %Waf rsmaqumya%i?ra%} it Gltgonres ?\raQO@ff‘élﬁn pacuo. The residue
was trifeirdtyd @ith BI0RBc 1o Bfférdtid ek empmad- car boxyl ate To a

1 NVB AT RS 07 570 60 6m. QD 329135 1D 5T -0%:.05 (m, THD,

6.46 (sn2id), ¥.84i (8, IEHIER2 G1BO(myidH)wWh81-2dd gch, QU R6§-258{mg 2HLTES: m/z
345 (I\/fﬁﬂ?.l ). The m xture turned dark green and

Step 2: 5-{4-[2-(Trifluoromethyl)phenoxylpiperidin-1-y1}-1.3.4-thiadiazole-2-

carbonitrile

To a suspension of 5-{4-[2-(trifluoromethyl)phenoxy]piperidin-1-yl}-1,3,4-
thiadiazol-2-amine (10.0 g, 29.0 mmol) in CH3CN (150 mL) was added CuCN (5.3 g, 59.2
mmol) and ~-BuONO (90%) (8 mL, 60.0 mmol) at room temperature. The reaction mixture was
heated at 50-60 °C for 2 h until TLC indicated disappearance of the starting material. The
reaction mixture was poured into water and CH,Cl, was added. The solid was removed by
filtration and the filtrate was extracted with CH,Cl,, dried (Na,SO,) and filtered. Solvents were
removed in vacuo to afford the crude product, which was purified by column chromatography on
silica gel (eluting with 5:1 petroleum ether / EtOAc) to afford the title compound. 1H NMR (400
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was further stirred for 15 mn at roomtenperature.

t-BuONO, 90% (13.8 niL, 115 nmmol) was added dropw se
w@®B/0d474 20 min. The m xture becane slightl| yreECK@MNM02139

gas was evolved after 5 mn and then throughout the

addition. After conpletion of the addition and gas

evol ution subsided, the m xture was heated at 60 C

MHz, €DCL$® 76D (d, 301) VERG (1\VBI), 61930706 8ROTEY, 886i(Br 8,8 03.77-3.83 (m, 4H),
201 2g\gter éﬂq\ﬁ% %&5&@{?“% and the m xture was
(gt until the dark green col or
di sappeared. The organi ¢ phase becane |ight brown and

Step 34,10 aiggg@m%gff%n % i BSOLUDL G o gBterial . The

friterea tnrougn cetite and washed
: peredingas separ at ed, washed

AT P&d*“"“ L TR
thiadiaggle-2-caehonitrite (dé;)9 g, 644 mrpo)giNaliih4.6512,43. 5 mmoBignd PSﬂé’pjllum
hydrocﬁfonﬁe 8995 Zbé'tﬁﬁﬁ?dlﬂ'nwz(% RILvARMRAX@M 159 STOfoR 18 h. The reaction

tiqn of y ) .
mlxturs W@F %edltogoamttﬁna%faf&m@ povEediptoaansgus O3 B BC extrgrtegd with
EtOAcIWRdhkd itired tilme{ ®ith Tihp)ledﬁﬁ OO TH 1S AREw At &oﬂ@ﬁm@éjﬂﬁtﬂlon The

organid A ety Qi ilred Gﬁwgraﬁl?oa Rt %ﬁawgn% was foffowed by

trituratfpmda iaphikatreo BidpO&Y O 1 heptene( tle@OUS/v) wastestirrifpionlit & room

tempergﬁ% etrAf%l ﬁn%"ﬁﬁlg t!u? g@s§glg51 rﬂsta&or%geél vgﬁl? atgqc)éfl\wgz{stgrc ) andt t(}:}% ’title
compowad wesicolletted i fidtratemchs drvlate sghdleThama;tmahwas dgied @ndérdhigh vacuum
byheazﬁéét%@%mq‘( 1H NI\/R (400 MHz, acetone-d6): 5 7.99

H rMHL BMEG- ﬁo)a@ 7&9:% @2 811 AP BAT (4 1D, 68 & 4B 43695 (m,
1H 396 336490049 12.80-4 15 A d] 210’y£1%9 A by ans e/ 8 WH93
) 4b<ggd )EtSN 13 Ir?? \ mol ) |)(n THE (106( an;5 at
O vaas added TFAA (17 m., 58 nmol ). The m xture was
Step 41 hen VE&hﬂE?ﬂ-(iS-CMlT Nﬁ‘iﬂt@fﬁiﬁétﬁ‘ﬁlbﬁlﬁn@lﬂmﬁémdlﬁﬂdyﬁ-QE3 Bhiadiazol-2-
mn. So| e o_oo_ 0 08/06447 )
wat er plﬂ'dmehmiezt}l b,Bt4a1ﬂ1mdmel Ewl)LHMeeﬁzolv\asﬂmdztaw t h

L A A | B L e
phenoxyipipgridie @62 nig, Oiiddraiot)an DIME) 61 méd was treated wathtNagh(G¥ein oil) (42
mg, 1.6 fndoPlat L& K€ THEMRhIrdIGYs @rﬁmlléd"ﬂotd dw%fth%ft ¢ %\Iogt&&t

I nvention | n_any manner.
bromoggetad SO ndoOl fzme)) was added dropw1se The final reaction mixture was warmed

and stlfrgd st%ﬁlﬂ-tgﬁ e(rd_t"ufef Ui TOTERL B he-R AR aﬁib@@f the 'sf&rtiﬁgﬁh}ateﬁal The
reaction mlxtutre \I’vgs do%%ed into achlxe?)us H-\Itl-‘laélr g}%t(r)acte w1¥h Eﬁ)gd Iad:d v%gslhed with

brine. The organic layer was dried (Na,SO,) and filtered. Solvents were removed in vacuo to

afford the crude product, which was purified by column chromatography on silica gel (eluting
with 10-50% EtOAc / hexanes) to afford ethyl [5-(5-{4-[2-(trifluoromethyl)phenoxy]piperidin-1-
yl}-1,3,4-thiadiazol-2-yl)-2 H-tetrazol-2-yl]acetate as the more polar regioisomer, Rf= 0.2 (50%
EtOAc / hexanes). 1H NMR (400 MHz, acetone-ds): 6 7.70-7.61 (m, 2H), 7.40 (d, 1H), 7.14 (t,
1H), 5.81 (s, 2H), 5.10-5.04 (m, 1H), 4.31 (q, 2H), 3.94-3.85 (m, 2H), 3.86-3.77 (m, 2H), 2.29-
2.20 (m, 2H), 2.11-2.03 (dd, 2H), 1.31 (t, 3H).

Ethyl [5-(5-{4-[2-(trifluoromethyl)phenoxy]piperidin-1-yl}-1,3,4-thiadiazol-2-yl)-
1H-tetrazol-1-yl]acetate was obtained as the less polar regioisomer, (Rf= 0.3 (50% EtOAc /

hexanes)).
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Step 1:
5-{-[2-(Trifluoronethyl)phenoxy] pi peridin-1-yl}-1,3, 4-

wao bioateazol - 2-amine To a sol ution of PCT/CA2007/002139
4-[2-(trifluoronethyl)phenoxy] pi peridi ne hydrochl ori de
(5.59g, 2.2 mol) in DW (50 nL) was added
5-brono-1, 3, 4-thi adi azol -2-amne (3.3 g, 2.2 mvol) and

1H NMQ(KDB) MBIz lacgtonb-0): B1M010-7.6T (18, ZI€RGt40q4d, VS 7haat, q@{)as 78%, 2H),

515 s it D8 487 ot SS0H BBl 0 Sa0 £8P, B1S 26 o 200, 1.2

(t 3H)evaporated in vacuo. The residue was triturated with
Et OAc to afford the title conpound. 1H NWVR (400 MHz,
DVMSO-d6): S 7.57-7.60 (m 2H), 7.29-7.35 (m 1H),

Step 5:7. 03- MMM@@__MJD@MIM} lit‘Mhladlazol 2 -y1)-2H-

3. 22- 30 Myhbe ?%HQl 2,01 (m 2H), 1681, 78 (m

2

{ZD [ 2-4 Tlpgionof amdd fryd ){M%ﬁ@bﬂ}l})mr@@hylmhﬁn@cmlpqndln- -yl}-1,3,4-
thladlazd-l 23y '2§Lﬁteﬁ'gi AN 1$aclrate@5PRIY HRB |n%n3_19 i THYY Mé@]?}-l‘@@lgfv/v) 4.6

1&1;“ fluor omet h%/E phenox pi peridin-1-y
mL) was ttr?ﬁtf‘é’dt’ aueous hNNa@H{! 9 © (PaRtieN lj‘ll’fthfed%éﬂ“(’ gyoom
temperﬁiu}e wat Tadrgdicele@isa e'%rz@lce 59th3 stamil’fg thatefigl. Th&keab¥dn mixture was

poured'igtp fapéshs Hages 0 NHCH eteclp A SRS i wilihiipg, The organic

layer whk @ried(N a3 8Og)cand i fH tepqaie Ewmﬁldmfoftthrescﬂvemt tvias fplivssted by atituration in a

mlxtur;-m? Eggg%%ﬁtmﬁgwrﬂi)éflﬁ'&%\ﬂfé@? hRPH, teb‘g)tepafnw?t Kh rEth tﬂéz g‘tleztltle

renoved t'rat and
compouméwm talleated byddtraionragatvddtesotid. CH2C12, dri ed (Na2804)
1H ngfsd (jl‘lfliiﬁrﬁﬂ'ISOggl)Vg%%Nﬁrselm eIpNLE G2 (B, Y8 ﬂt@ 1H), 712t

e crudeprodu

1H), 5 6 (o AED oy =AY (B 1H,i3. $Q:%79élln {Jé} @twﬁ@omhze) )1/ 93°1.85 (i (m, 2H).
MS: mPe43e0l @guATet her / Et OAc) to afford the title conpound.

1H NVR (400 -42 WD 2008/ 064474 PCT/ CA2007/ 002139 Mz,

CDC13): 5 7.61 (d, 1H), 7.50 (t, 1H), 6.93-7.06 (m

2H), 4.86 (br s, 1H), 3EXAMPBE2AmM 4H), 2.01-2.20

(m 4H). M5 mz 355 (MH). Step 3:

1-[5-(2H Tetrazol - E'Ng/l) 1,3, 4-thiadi azol -2 yl]-4-[2-

(tl‘lf| uor onmet hyl mhenpxy] pi peri di ne A suspension of
{4[2(tr|fluoro>mjgy‘l/)3)hen piperidin-1-yl}-1,3,4
- thiadiazol e-9ca bonltr%N%g 145 nmol ), NaN3
(4.65 g, 71.5 ) andypyri m Yydf ochl ori de
(3.43 g, 29.7 Wool) in NWP (50 ni) Neated at 130 C
for 18 h. The reaction m xture was ed to room
tenperature and poured into aqueous 0.5 N HCl,

extracted vvlth EtOAc vvashed three tlrres vvlth agueous
¢ ¢ 34 adiazgl-2-¥k -tetrazol-1-

yl]acetﬁ‘f@ﬁﬂl cI ayer vvas dr| ed (Na2804) and f| I ter ed.
Evaporat 'ng{% t he, sol vent

tritur coﬂlpgu‘i’ﬁ ergp%fﬂ\a "OT—iImI‘laEt“ﬁfi“? 2 dpierped in Example 1,
Step 5 tbmilth€ Jes§ poha) regicidonstr; athyl i (5-¢4-[2- (tmfhlbrdmﬁ{myl)phenoxy]plpendm 1-

yl}-1 3%[[1?&( d;%t‘ﬁﬁrl) ﬁéﬂt&fazwi z,pﬁ%e%% o‘bpagneﬁﬁe “@P fsrpéun ;
IH NM%&SO@dﬂHédpwwé)f b |1§ |9ét(lPrcﬁ;1 1HY 726 TR éms 3H), d. 411(|de1H) 7.12 (1,
1H), srg@t(@rzr?Is 9Rg odrhedHYyBIR3 B @R, ¥agvurs.2 by (hestl), 1918t 85 an, 2H).

MS: mz 4551 (MA .
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1H NWR (300 MHz, DMBO-d6): 6 7.60-7.62 (m 2H), 7.37
(d, 1H), 7.08 (t, 1H), 4.86-4.95 (m 1H), 3.56-3.64

W@ 08674 2. 00-2. 15 (m 2H), 1.75-1.89 (m 2H)PCIVBA2091/1202139
398 (MH). Step 4: Ethyl [5-(5-{4-[trifluoromnethyl
phenoxyl pi peridin-1-yl}-1,3, 4-thiadi azol - 2-
yl)-2H tetrazol -2-yl |l acetate and ethyl 15-(5-
{{4-12-(trifluoronethyl EXYeVIPKEI3- piperidin-1-yl} -
1,3,4-thiadiazol-2-yl)- 1Htetrazol- | -yll acetate A
sol ution of 0
1-[5-(2H—tetraonyl)-1,3,4-thi adi azol -2-yl]-4-[2-(t
rifluoromethyl o' phénoxy] pi peri di ne (262 ng, 0.66
mmol) in DVF (5 m_),N/va\s treated with NaH (60%in oil)
(42 ng, 1.05 mol Matl -78 C The m xture was war med
to 0 C and, after 10 m rormacetate (150 L,
1.35 mmol ) was added dr Th Qnal Bt eacti on
m xture was warnmed and stN rre r o\t enper at ure
until TLC indicated di sappearance ofst arting
material. The reaction mxture was peered into
aqueous 1 N HCI, extracted with Et O&/ and washed with
brine. The organic |ayer was dried (Na2SO4) and

(5-{5-[4! iy gthF}Pr x%g-s 723 ‘é@”ﬁt xYBIBHASTRY ﬁ S‘.é. ?Itﬁe’lg&ﬁ%ltz"w} %F Ridzo1-2-

y_lléi@tﬂc_@mtography on silica gel (el utlng W|th 10- 50%

Step 1 EtSO(Ag 5/ 427 901% flél{o -1.3.4-thiadiazole-2-carbonitrile

yl}-1, @MSOﬂlnioe@canz@rhrgmyf% mqopla@paz)@%ﬁzdw](b%éé gt ¥-ammol) in
1,4- dlotxﬁﬁe rnﬁmésadddé&gnmuﬁ%% yldBhytaring Hﬁ&%’sﬁs@éﬁDtPEA) (20 mL,

115 mrfxgﬁ ?(Qﬁbvaed-,byzﬁo Togo- ﬁ%)c\-tmﬂ&@ez carla_q_tbltrglej( lg)ij(% %2 fpi)lmOI) The
mixtur® whO strréi#?1 h @ rodir) temperdfuré. The 2&fctiod nfdture Bas thed p@irkd into saturated

aqueouﬁﬁfl—? Ci eg%ra%t??i WétH;EtOé[cthshed w1th(erne ('fgéd (%I a:zlg’O% P I’%ergg and
concenfrate(l smfer-rpdiced prebsuwrarreeridel habeal ovagJpprified bycolutnyl } - 1
B L R
producEaspeolprlesseilanes) ) . - 43 WD 2008/ 064474 '

1H NWO@MHQ i:g%éé@ 537'%3'\&{?3 1(1#)09 1le§d 1"1‘866 ‘?Qfmdﬁ)q; 594-4.99 (m,

1H), 409 -3.95Hm, 2 §9é865m( &), 14—67 25‘)1 tm, 2 Td) 22#1;2 03 (1982%) 82
(m 4H), 230221(m 2H) 2.13-2.03 (m 2H), 1.28
] 5- . g

di azoIMZH— tetrazol 2-yll acetic acid A

| : - oo
5. 5 s BBt wpepreeansd i Fams o drspred i Expple 1
Step 3,,v@ifh45- [m amm@m@rqpmnm;nmmwml 914}@1@@:3@0@ Z-¢@Honitrile
(15.6 gleaI% 3§ 2'gfgbzl ninfblY 4R ;{yn'}{ﬁﬁlﬂn(r%dﬁ&m% Y 19 &74g,682 mnd't'}iﬁx NMP

ueous reac

(70 mlp}; sndpugi \%%Of‘slvi trifuation with 8 mixuenpidysp /eEtaW h@ptamto "afford the
desired prieabed wilits apIRpar ance of the starting nmaterial. The

11 N D B ekl o B vl W P ) 38500 am,

1H), 4.02-Ga04i (en, 2IH)y32 89383 (o, RHY, 2A.2632.304n, 2HY 2£12-2.68 éd, 2H). MS: m/z
+,on of the solvent was followed by trituration
4280%@§%M?nf§<ture of Et20 / heptane with stirring for 1 h
at roomtenperature. After this tine, the title
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conmpound was collected by filtration as a white solid.
1H NVR (500 MHz, DMSO-d6): S 13.67 (br s, 1H),

wQ203054462 (m 2H), 7.41 (d, 1H), 7.12 (t, 1HCT/EAS0N7/002139
(s, 2H), 5.02-4.94 (m 1H), 3.80-3.70 (m 4H),
2.15-2.09 (m 2H), 1.92-1.85 (m 2H). MS: mz 456.1
(MH)., EXAMPLE 2 N NCIl ONS aON, }NCF3 NHOf

Step 3:5- (5- Ht -l[(?—{STﬂl(lew&ﬁ@JSBﬂlht‘d)ﬁHéhWiiﬁbEﬂd1ﬁﬂf wcphlrw-tmhdlbzol 2-yl}-
-1, 3, 4-thi adi.azaol - 2- -1 et razol - |
The t i2H-EUAZl oY ,-e,: tophs
descr ilbgdh1i3m- Hnahzﬁo@-Zlvl} IBt-temaz@l-ﬂr\dhmethm I ess pol ar
regl 0i-S0
T 29\ S TRl op b s ess BroRies i ISRlAF Brapuer af dssqribed in Example
1, Stepyd, Jith, @(Mbmmoaﬁlﬂazmlphmty)-l {542 R teteazol-54yl)y), 3 Adhiadineol-2-

yl]pipe%?/l [ gﬂ g . %?@T&f NaH &s‘o fgbn“olg %Wséig@n% and gty
bromogagtatel ()6 mi, 1437 mmol)_m) Dl\@ 0 ngle), arpHpurifgatian by gqiur(nm I

chromz’lfQ)gragn & 3311&1 eﬁnrelu witlf 16-30%; ]@t@f’(cf'ﬂ he%g%eg ]Tcl)lg iliféllé;re gélar isomer (Rf

= 0.3 (BRSO PPIOTA S ERHNESL - 1-G-brprmons-TRRIRPRFO)Aisriin- 1-y1]-
1,3,4-thNeMazd]-205y1} 0FF-tekfazd]- 2 1)acetate.

ol %0%4%Wdéf RIS, BED L 11D 52 00, a5 981 20

4.93-430i(nh, SHE@.24: (q, 2H), 3. 84 3.77 (m, 2H), 3.72-3.66 (m, 2H), 2.13-2.06 (m, 2H), 1.90-
-Jifh- (34 Br -5-fl uor ophenoxy) pi peridin-1-yll-1,3,4-th
L3 it RS e -

rbonitrile To a solution of
The les$-pobar mooren (B Dlidﬁ@‘fdf&ﬁb&q/)lpxm)) wasethyl 8- 1% [45(2-bon®-5-

ﬂuoropﬁg ¢Q39¢ Eend]in aﬁf]ﬁu l(;é

{}rr?’\@ﬁ t@tg%gg 1- oyrl)achftate
1H NM}L(SOO]Mgz,-@UF -ﬂd[ g\ﬁédd@) ), 728 (dd, 1H), 6.82 (td, 1H), 5 7 (s 2H),

4.94- 4%9'%01112) CRON @hm) 3HAZ @an)aB gy g9 &rh ezH)tlQ 102 .65 (m, 2H), 1.90-

m xture was Stirred room
184(“9 eimglgt?’%H)The reaction m xture was then poured into
sat ur at ed aqueous NHACQ , extract ed wi th Et QAc, washed

Eé‘lﬁécﬁtze%} 2.

XV) . peridin-

puri f |tet£hzbv20/b)bwm aad '

The title compound was prepared in a similar manner as described in Example 1,
Step 5, with ethyl (5-{5-[4-(2-bromo-5-fluorophenoxy)piperidin-1-yl]-1,3,4-thiadiazol-2-yl} -2 H-
tetrazol-2-yl)acetate (2.57 g) and 1 N NaOH (10 mL) in THF / MeOH (30 mL) (v/v) (0.1 M), and
purification by trituration in a mixture of Et,O / heptane to give the desired material as a white
solid. 1H NMR (400 MHz, DMSO-dp): 6 13.89 (br's, 1H), 7.65 (dd, 1H), 7.30 (dd, 1H), 6.83 (td,
1H), 5.84 (s, 2H), 4.95-4.88 (m, 1H), 3.86-3.78 (m, 2H), 3.74-3.66 (m, 2H), 2.15-2.07 (m, 2H),
1.92-1.84 (m, 2H). MS: m/z 485.8, 483.8 (MH").

EXAMPLE 4
N—
N
N
N s
OV | />—N<3~o Br
~N
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chromat ography on silica gel (eluting with 10-40%
Et OAc / hexanes) to afford the desired product as a
w@i0sn0b4ass oil. 1H NVR (500 MHz, acetone-d6): BCTCA307/002139
(dd, 1H), 7.14 (dd, 1H), 6.78 (td, 1H), 5.04-4.99 (m
1H), 4.00-3.95 (m 2H), 3.89-3.84 (m 2H), 2.27-2.21
(m 2H), 2.11-2.05 (m 2H). Step 2: 4-(2-Brono-5-fluor
(5-45- mf(mmzsmbdﬂﬂﬁ&n ol?éﬂtoktﬂF)fn%ﬁ@in:ﬁledl)&,Ltlﬁadliaid]iZa{éﬁ}f’:lHl{etr&zol-l-
piperidine The title compound was prepared Iin a
YD@LQ%Q%Q ar manner as described in Exanple 1, Step 3,
wi th The t1t1e compound was prepared in a similar manner as described in Example 1,

Step 5 EfrJ&ll }ih(zeﬁ £1L ?tﬂ?ﬂ? 1%)-[% g) rbr%a-rl\%ﬁl(l%ljgl)}ée]nt&y)%@fﬁdm-l-

yl-1 3;4Ftbia)ilaaqld2-py}r11d1t¢trazq}rhﬂyﬂa®¢ﬂt¢ obtageed(i9 ExZmple B 3tep Jmol )
1H NMK‘%IFI@%M}?&&%‘ @'Eﬂggﬁ Eﬁ%'?"@s Y, fﬁjf ;7%3&& O 88 (td, 1),

tane to

5.68 (sg@d), A&8-$$ bnactH)ad-88- 3\/@9@52&@1 34734 (WQH()@@W (m, 2H), 1.93-
183(@02@1)0101@ ﬁﬁi48§0748ﬁ‘b(ﬁ\@ﬂ) 1H), 7.16 (dd, 1H), 6.79 (td,
.04-5 4.02-3.94 (m 2H), 3.89-3.81

(n1 ZFD 2. 29 2 20 (n1 ZFD 2.12-2.03 (m 2H). MsS: niz

428.0, 426.0 (MH). -45PENAMPOB/064474

PCT/ CA2007/ 002139 Step 3: Ethyl

(5-{5-[4-(2- brorm(5 fl uor ophenoxy) pi peridin-1-yl]-1,3,

4-t hi adi azol - 2Htetrazol - 2-yl)acetate and et hyl

(5-{5-[4-(2- bronD ["8or ophenoxy) pi peridin- 1-yll -1,

3 ,4-thiadiazol -2-yl\ (-1 FLtetrazo | -1-yl)acetate The

t|tIe conmpounds mere pr S|n1lar manner as
descri bed i n Exanpl e CFs3

4- (2- br ono- 5- quorophenoxV) 1 trazol 5-yl)-1,
3, 4-thiadiazol -2- yl]piperidine (4 10. 66 mol ),

NaH (60%in oil) (512rrg 12. 80mm nd et hyl
bronpacet at e (1 6 nmL., 14.37 mml) in DMF (20 rrL) and
Y | M

f
2 {4-%-51:]15_#, orome ~ : : 3 acld
Step 1i somerMétRi/l 2- #44)2 ﬁnﬂﬁ&%xﬁtlfmphéndxe}mpmslm lwda}sl,étthmlzole 5-

(5- {5- ‘“‘gl grom) 5-fl uor ophenoxy) pi perldln 1-yl]-

1,3, 45 yl} -2Htetrazol -2-yl)acetate. 1H
NVR (500NN ofrmmzl@d;rorr@ 133 -ghiagadetS-carjpxyateAd0 gddis mmol) and 4-

[2- (tnﬂd&oméhﬁ%h&&x&y%&ggmdée @% 1I(_§ SO%ﬁpnog ift d%%aﬂe (81 0 Hﬂg wadheated at 80-
85°C qvqrgglg 6@61( q;ﬂohggi)the mixjgre qasgislu{qqi] @Ip_yvateg[ alghe)(t{actegbpylth EtOAc.
The EtOR& dxterﬁa mlgwshécsm&rzwgmvate@ BiedF0%I6 SA6d boreemadied ) The crude

S e r
materig! s PP EH ORGP ST RO ponslicnel (Aluinedsgh SHOFIPAC
hexanes)lﬂd-dfﬁ)td theaitle towipparakdsat gale fdobMitl.( 500 MHz, DMVSO- d6) :

i (B GoAtl 4 i il 1 2 ! g Pty .

(d, 1H), ;1852$4)3H)33.86-3F0dn, @hh), 2H)-2.02 (m4H).06 (m 2H), 1.90-
1.84 (m 2H), 1.20 (t, 3H). Step 4:

step 247 ¢ 5;&&&5@&%&#% oot 26t 1% Hhiazole- b carbokylic acid

t hi phenoxylpiperidin-1-y 1azo e-S-carboxylic aci

A mixture of methyl 2-{4-[2-(trifluoromethyl)phenoxy]piperidin-1-yl}-1,3-

thiazole-5-carboxylate (16 g, 41.4 mmol) and 1 N NaOH (85 mL, 85 mmol) in THF / MeOH
(1:1) (v/v) (300 mL) was heated at 80 °C bath for 1 h. Volatile solvents were removed in vacuo.
The residue was diluted with H,O, acidified with 1 N HC1 (2.2 equiv) and extracted with EtOAc.
The EtOAc extract was washed with H,O, dried (Na,SO,) and concentrated to give the title
compound as a white solid.
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tetrazol -2-yl)acetic acid The title conmpound was

prepared in a simlar manner as described in Exanple
wa2008864ap4 5, wWith ethyl PCT/CA2007/002139

(5-{5-[4-(2-brono-5-fl uorophenoxy) pi peridin-1-yl]-1, 3,

4-t hi adi azol -2-yl }-2H tetrazol -2-yl)acetate (2.57 Q)

and 1 N NaCH (10 nL) in THE / MeOH (30 ni) (v/v) (O 1

1H NMY £40@QQHzPééHo§1b-Qt§)t b8 m) t\oat w@n RO, i), 9 of 3 ¢, 18),

hept t t
5.07-5 30 fog 11 AR oS 22 ka2 08 e%@(a"%tﬂHS) R
765(dd I, 7.30 (dd, 1H), 683 (td 5.84 (s,

<515
Y sth 2 Nipe y A7 26 oxamide
n z 48[5x zBsolutﬂﬁL d'f 26 M{@-(mﬂwmﬁleﬁylfbphdﬂokbf]pl@rﬂ&uﬁl -yl}—Nﬁ(ﬂnazole—S-

carbox?\gc_ @429%,9_9&%@1/@9%(?8& %Sﬁéelﬁ‘g‘%&}ﬁn B @gl 7ogq%%§f?mol) and

NH,CI(§8lg, 1] 3mnalhinddMEA300 mly la} roofrHemptragure was Iadded Hiinig’s base (34
mL, 1%'&&}5@%‘&1& Aok TR, ik 'nﬁ gé‘@géjﬁgr Yﬁl? rcRJ{ﬁ F@r&%?’athrg o¥ernight. After

ranner -as describ
dilution wathwater, thesrixpise was g)@gqctqd%m@rwu@mc The EtOAc extracts were

combn{e% {Vgﬂ{ed'V&(lt% @8 NnNa@Hf(hkbon?lﬂg&Bﬂffé’éle Qﬁfeﬂ@NQ :90.) and concentrated.
yl]-1 hi adi azol -2-yl} - tetrazo-l-yl acet at e,

The re%@%\y@%&tqrﬁe@é%té)é e)@pgsp(lgl) tp giVRIURE f eo@prm.(wnd as a pale yellow
solid. DVBORGF00 SIHA abflorddlls) S 7.161s, 17),60671-061 (ARH), 7. 30(d( 4d), 7.12 (t,

1) 5§5°é% 1?03%74 36208 513 ol 9053 ol

1.93- 1.83 (m 2H). MS: niz 486.0, 484.0 (MH).

Ste 4E>2<:’*'V{P Stoiph e Oy13-1,3:hiazple-5-ca
“bi-B s:spmsasz 24{4@ -Grifnoromediyiphtosy]piperidist-hyl}-1,3-thiazole-5-
carboxﬁm{cﬂi (hé (q é ot %@IX Q%FW? (EHOW Wﬂh Fﬂ kc’eydcét'oﬁe §étf1 T,0

(2.0 mb, Hr%mq) wag thplaz%leé AropveshHovey Rhew 1@mng¥hm@1W|waSéﬁaed for 5

min anftthen the cooling bath was removed. After further stirring at room temperature for 15
min, the mixture was quenched with water and extracted twice with CH,Cl,. The combined
CH,Cl, extracts were washed twice with diluted brine, dried (Na,SO,) and concentrated. The
crude material was purified by column chromatography on silica gel (eluting with 40% EtOAc /
hexanes) to give the title compound as a pale yellow solid.

1H NMR (400 MHz, acetone-ds): & 7.88 (s, 1H), 7.69-7.60 (m, 2H), 7.39 (d, 1H), 7.14 (t, 1H),
5.09-5.03 (m, 1H), 3.87-3.75 (m, 4H), 2.24-2.15 (m, 2H), 2.06-1.98 (m, 2H).

Step S: 2-{4-[2-(Trifluoromethyl)phenoxy]piperidin-1-y1}-1,3-thiazole-5-carbothioamide

To a solution of 2- {4-[2-(trifluoromethyl)phenoxy]piperidin-1-yl}-1,3-thiazole-5-
carbonitrile (354 mg, 1.0 mmol) in dioxane was added Et;N (20 pL, 0.14 mmol) and H,S (gas)
was bubbled through the solution for about 1 min. After stirring at room temperature for 3 h,
ethanol was added, followed by 21 wt.% NaOEt in ethanol (238 uL, 0.6 mmol). More H,S (gas)
was bubbled through the solution for another minute. The mixture was then stirred at room
temperature for 3 days. Volatile materials were removed in vacuo. The residue was dissolved in
EtOAc, washed twice with water, dried (Na,SO,) and concentrated. Trituration with Et,O gave
the title compound as a pale yellow solid.
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[2-(trifluoronethyl)phenoxy]piperidine (12.1 g, 50

mmol ) in dioxane (160 nlL) was heated at 80- 85 C
wo@@sneghi . After cooling, the m xture was di | BPCEGAM07/02139

wat er and extracted with EtOAc. The Et OAc extract was

washed twice with water, dried (Na2SO4) and

concentrated. The crude nmaterial was purified by

lHNMl@ WHQ%%BQ fﬁl%yszqe ﬁ? 8(3@ (gqlﬁ)(ﬁwu rm)vv 6917%@0(911 2H),

ti
7.39 (dpéHb le’4(|t oW)oﬁ 04 (tulﬁwﬁﬁ‘k%é%(mfl) éﬁél%?i’- 2,,5? 0(5 51.95 (m, 2H),
MS(+E$1)m/Z3§@MH+) 1H, 7.51 (t, 1H), 7.06-7.02 (m 2H),
4,82 (d, 1H), 3.85 (s, 3H), 3.80-3.70 (m 4H)
2.12-2.02 (m 4H). Step 2:
Step 6:2- { 4- Methiﬂr(izﬂ 4[P-@rifiudrgmethybplienok pippeeridi- hyli-3,61bidl, 3-thiazol-4-
hi azol Ao Gar boxylic acid A m xture of nethyl

2-{4-[ f 1 uor onet hyl ) phenoxy] pi peri din-1-yl }-1,
thiazd\ enﬂumf@e%‘[%ﬁeﬂqmenlgthylbmhetloﬂmmeﬂdﬂd1-]ll}l\ﬂ &Idh]alzole—S-

carboﬂ&gainﬁg% gZ%gng@%%m@bb) AEEI rpetﬁ@%hl&%; fe)toa{c}héi’e)s(g? 9;00 %k)mmol) in

methangd (Femi ¢ wigy Beptedhimagsealed tubpiae 8083 iy ernaght g frer C@ellm,tthe mixture
was dllldi?e@ w1%9¢v§l‘ef' hfRfextdatidd Wit HHOAC( ZhneEROAR E))tra%ﬂa'ﬁ%hﬂﬁﬁttﬁﬁze with

QAc. The Et ﬁ(irextract was washed,

water, %@de@iae%a@smfowatrats cscrudeanateral gyaspupifisd Ly egfémn

chrom&6gshych siicafgaMuliitthgSwith 80-60%/EI0A 2ZMHIRARBYHb/Ave the title compound
;QT CA2007/ 002139 | H NWR (400 WMHz, acetone-d6): 6

as a paip YeROVLUM 1) - 7.69-7.60 (m 2H), 7.39 (d, 1H), 7.13

1H NMR (400H){Hz, &ce®he 08 7(72 (s 1H), 7:598766(3(n72zH)n7 38K, 1H), 7.26 (s, 1H),

110 st . U e AP 2 s s
(+ESDhi/aA8# @M5L L ar boxani de  To a solutlon of

2-{4-[2-(trifluoronethyl)phenoxy]piperidin-I-yl}-1,3-t

hi azol e-5- carboxylic acid (14.5 g, 39 mol HOBt
Step 7 5. 3 ég’_—@@[gnﬁmt_l)gp'_r@ﬁtw)_p@lemxy]mpe m-dpd} .55 1.3-thiazol-4-yl)acetic

NHACL1(6;¢3 9. 117 mmol) in DMF (200 ni) at room

tenpeF_TUre s ad base 195
over dbBi¥tuIE mhﬂfﬁ eﬂaﬂ}x@rﬁ@%@h@fﬁp@qﬂ@aﬂaw% Evh-2,5-bi-
1,3-thidRMag Rt etite (220eme] @m mnAy1} fanHleIV MO (4 W (vIv) (@) wdsiated

witn 1 Spcfif i i fionf e et Crrette £y tslsgpatrials were

removet lnuheb. The psiduexyas dilnied dvi(iNaR&O4yideTed vadnt & Charelextracted with

EtOAc 1l]‘fzi‘e ER)Q'A?d %ﬁra}l\@?’fig wﬁghléﬁ %l%g végélt\gat%taﬁlge{/ @Fﬁ%gérbea%d (cgsgglgngﬁed to

oun sol
glvethmme@@@pomdzasaawaowrfeamm 6 7.79 (s, 1H), 7.67-7.61

N]\émﬁo%?)mz %&né%) 00 37( ]131)( 4ﬁ)n ks 'I'H P687, 6(15(m brhD7.39 (d, 1H),
7.28 (s211GB 71304 1511 o1 01@@5}&

3.85-3:68 (m, 6H)(223214(m 2H), 2.06-1.96
(m, ZHé MS'(H-ES%H/!Z&W(MHT}?t hyl ) phenoxyl pi peridin-1-yl}-1,3-t

i azol e-5-carbonitrile A suspension of
2-{4-[2-(trifluoronethyl)phenoxy]piperidin-1-yl}-1,3-t
hi azol e-5- carboxam de EXAMPLE.B mml) in CH2C12 (100
nm.) was cooled with an ice-acetone bath. Tf20 (2.0
m., 11.9 nmol) was then added dropw se over about 10
mn. The m xture was stirred for 5 mn and then the
cooling bath was renoved. After further stirring at
roomtenperature for 15 mn, the mxture was quenched
with water and extracted twice with CH2Cl12. The
conbi ned CH2Cl2 extracts were washed twice with
diluted brine, dried (Na2SO4) and concentrated. The
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crude material was purified by colum chromat ography

on silica gel (eluting with 40% Et OQAc / hexanes) to
w@rae/oefae4 titl e conpound as a pal e yel | ow sol i BCT/CARGWB2139

(400 MHz, acetone-d6): 5 7.88 (s, 1H), 7.69-7.60 (m

2H), 7.39 (d, 1H), 7.14 (t, 1H), 5.09-5.03 (m 1H),

3.87-3.75 (m 4H), 2.24-2.15 (m 2H), 2.06-1.98 (m

2H). Step 5: o)
2-{4-]2- (TrifIU8r netl,qul)phenoxy] piperidin-I-yl}-1,3-t
hi azol e- 5- car bot hi To a solution of

2-{4-[2-(trifluoronet)
hi azol e-5- carbonitrile
was added Et3N (20 L, O0.a4 )

bubbl ed through the sol uti¥n for—4bo

)phenoxy]plperldln 1-yl}-1,3-t
) 0 mmol ) in di oxane
H2SB( gas) was

k- mn. After
stirring at roomtenperature for 3 h » hanol was
added, followed by 21 w.% NaOEt i n erfanol (238 L,

0.6 mol ). More H2S (gas) was bubbled through the
solution for another mnute. The m xture was then

(5-{3- [ﬁt( ) rﬁrgqupaSt ﬂﬁ&%ﬂen&%%ﬁfeﬁh&r Fyﬁfg{)xfﬁpp@ﬁ;} Z#ngoh-g-yl)acetic acid

ratelrl dl o WCIE I €11 VEU III Vd(,UU IIIE I ESl1
B : Joxdzqle : , drled

SEP_ldl ssolBik

t( EIZZ tsqu%l) aeﬁggroﬁﬁg Qﬁ‘x%cf ﬁﬁ)&gre o}:'h &%&?&a&&iﬁlﬁlﬂcﬁ@dlﬁ&gdg 4S5 g, 76.4

a low soli1d. -
mmol) 300 AR L EnbommoBan VT (290NE) adiddera solution of 15wt
aqueou@@@@?%l@@)mL 358. r&ﬁol?_; Thé thxtuﬁ} Was stisred H‘l)oomﬁeﬁ%el(a&re overnight.

Water g}_%ﬁddﬁl q_}_}be mlésuggrwgs g)gtra(cfﬁd t&l%(e ngl @ffhé(?tfg:i{u&;(l f‘»ﬂ}%’ The

comblriéd(}:ﬁtrﬁctQ@el(erWasﬂhﬂ with Ein€, it YNaISO, 8@ ¢dickntratéd pabuo to give the
title coinf.ou

4 [2-(trifluoromethyl)phenoxy]piperidin-1-vl}-2,5

'-bi-1, 3- th| azol - 4- Iacetate A mxture of

met ﬁyIA mvetmemf @ﬁb’éﬁﬁﬁ@é@'ét%d@ﬂwOX@O@ESWD;}’MW (6.2 g, 28 mmol)
and a sBREBABLIM(Bnibhia YRR R S%an)"‘wﬁs ﬁﬁﬁ:’d%@r&dﬁp%nﬁkre&g‘e 3or (2 h.

overni ght. After coolln m xtur.e

Volatilgimaterigdy Were sgpoedip aequé?go meﬁhw@&% tltlerﬁ@nm@Acas éﬂhl@csphd
was washed twice with water, dried (Na2SO4) and

concent : ) rmterla_l f

30- 60%mﬁbﬁman hexanes) to glve the t|tIe conpound as

I I
2 02! Syl Sl 4 SN M e SBRRARIL S 2277 mmo,
4-(2-brpmo- &ﬂ@lqropﬁenggy)ptpenglm)e (2.56 @69.83 o0nglrandl M)N-dBsopéor®/ledirylamine (3.5
mL, 202(511] mﬁ@)h{? %th%g’ol% Z éﬂﬂ? Wras %'éated gt Igﬁu)i[te%ﬁ)efzmlre%%rmé\}@ Solvent was
then rempved i yaguq. T?lilq IleEFGP‘E)Wé% ﬁ&ﬁpﬁfﬁjﬁé AR eprpseititerdrfon 1§y {Thy sefid was

collected, WasHed3witHivazphndAEYO) d@ink Gind@Giabuuin Fhvd HE @itl@fcoﬂ?blﬁﬁd as a light

4-[2-(trifluoronethyl)phenoxy] pi peridin-|-
browng’o‘ﬁflér 1, 3-thiazol -4-yl )acetate (220 ng, 0.44 mml) in

1H NMRHE5 00 MEHGHcetnd-Ys ﬁ/7\6)1 (@8, nH), 1a3 (dd, éded.02st hHY, K74 (td, 1 H),
6.63 (s;\%ﬁﬁ! b%s %723 (;:% J g sﬁ%t 5‘?{ a% 4055 DAt £ ERERADY 65 (m, 2H),

erial
1.89-1.82 (m, 2 H)

Step 4: 3-[4-(2-Bromo-5-fluorophenoxy)piperidin-1-vl]isoxazole-5-carboxamide

To a stirred suspension of 3-[4-(2-bromo-5-fluorophenoxy)piperidin-1-yl]-4,5-
dihydroisoxazole-5-carboxamide (2.3 g, 5.96 mmol) and sodium acetate (1.3 g, 15.85 mmol) in
chlorobenzene (15 mL) was added iodine (2 g, 7.88 mmol). The mixture was heated at reflux
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renoved in vacuo. The residue was diluted with water,
acidified with 1 NHC and extracted with EtOAc. The
wEL@soeaxs r act was washed twice with water, drP@CA2007/002139
(Na2SO4) and concentrated to give the title conmpound
as a yellow foam 1H NWR (400 Mz, acetone-d6): S
10.93 (s, 1H), 7.72 (s, 1H), 7.69-7.61 (m 2H), 7.39
temp eréﬁllre tl)HB h Nﬁé}&oéﬁng,l@ﬂutl@n %BNQISZOJ,Wate&n@h@Aledthdded The

mlxturf Qak it'l_ﬁre 5 (ngrlgéggi ﬁﬁt?%d A]%r@uém_ﬂ% Héleénso?&g %?enal The

organi@ Y&/ vaGAHaseparifeGARAEIE] MG thligthe, dii2d0(Nd,SON alld concehtratdd. The

res1du%as tLPJEte@vxgth Et%é ?? % ve th tlet%eoc)?v olurﬁ% as léght biow P?‘%’%e){az ol

1H NMIS(SQO}MHZqum-athE 7261 ,dddk i 1a(§|. bIH)St7e1@ dd, 22hy6.78 (s, 1 H),
6.75 (t& 1bﬁfousf455f4%m{ 3%’%%9'(%@@3@%@&@%& 2Tf§1) a, 16-2.08 (m, 2 H),

Yy stirred m xture roxycar ooni

1-98'1 Afbe (15.5 g, 76.4 mml) and ethyl acryl ate
(15 3 g, 153 rmol) in DVF (200 m_) was added a
f 3

Wt er T/wassm &Sﬂ)naifdi Mh(e-brbmbt.ﬂr ﬂumphmky)@meﬁdmtl/uyqaoxazole 5-

carbox\%g % t = h aﬁlﬁtl%é\l afj? 1% %g%r%eﬂb gﬁgch(% mi) was added

TFAACOR mlPIntSr'bmﬁtbl) at iceawater bash ¢irnveerdtine. A hd}ﬂlegerleumohnhon
resulted! %t@tegadd%tflcﬁ{ ﬁﬂéoﬁo%hgg s AL A% ah BhemPRER WA WiAEd 4 room

tempelatum o8-y Ewdmﬁ}tm Bias anenebedewih vatan 63 1 amd)( Bllowgd by saturated
aqueol¥TIHCOANY-70 MP) ld Kirabibd SMharen) @szO nME)O'"th@ %émmrbed CH,Cl,

was stirred at _roomte eraturefor - . Vol ati]

extractigters Vaghed withdilutsddg (#mfddiisd t(hlaz;ﬁ% a%%OIEPQ}EPéed

Chromiat a@h? evaeund g@ﬁarﬂl SMidrew §I0héxdnesTERM S(4:1) %ave the title compound as
2- Brono- 5- f | uor ophenoxv) pi peri di n- 1- 5-di hy

a color, 5 xazol e-5- carboxani de A mi xture of
1HNMRb¢Oﬁ)rMH4 Settinbydgy: 6i7s@x(alapl H) 5763(@0)&&)]171130@11 5}@, 6.76 (td, 1 H),

492-455 6 TTB! by S 605 B0 o AERIFIXHLBIIREL 240 99190 .
2H). nm, 20 04 mml) in ethanol (15 nL) was heat ed at

reflux tenperature overnight. Solvent was then

renmoved in vacuo. The residue was susEended in water
Step 6and s t4-€rBromas-fluorpphamaxyirht[d o 1 i etrazen bt vdlisoxazol day jnsperidine

Wi th ")@hﬁitu@’kg ﬁl@z-bﬁéﬁﬁ{d BIIERIBENSSIHPIER HRM &1 il azole-5-
carbomtrl}e (? 4Cgc,) rrp8%umnmoia) pyndlnlum hydrochloride (0.9 g, 7.79 mmol) and sodium azide

(1.3 g, 20.00 mmol) in NMP (12 mL) was stirred and heated at 130 °C bath for 2 h. After

cooling, the mixture was diluted with water and acidified with 1N HCI (some precipitate

appeared). The whole mixture was then extracted with EtOAc. The EtOAc extract was washed
with water (3x), dried (Na,SO;) and concentrated. The residue was triturated with diethyl ether

to give the title compound as a light brown powder.

1H NMR (400 MHz, acetone-d): 6 7.63 (dd, 1 H), 7.12 (m, 2 H), 6.76 (td, 1 H), 4.93-4.88 (m,
1 H), 3.77-3.69 (m, 2 H), 3.55-3.47 (m, 2 H), 2.21-2.13 (m, 2 H), 2.02-1.92 (m, 2 H).

Step 7: Ethyl (5-{3-[4-(2-bromo-5-fluorophenoxy)piperidin-1-yl]isoxazol-5-y1} -2 H-

tetrazol-2-yl)acetate

A mixture of 4-(2-bromo-5-fluorophenoxy)-1-[5-(1 H-tetrazol-5-yl)isoxazol-3-
yl]piperidine (1.2 g, 2.93 mmol), ethyl bromoacetate (0.45 mL, 4.04 mmol) and triethylamine
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brown powder. 1H NWVR (500 MHz, acetone-d6): 6 7.61
(dd, 1 H), 7.07 (dd, 1 H), 7.02 (s, 1 H, 6.74 (td, 1
wo2008/061468 (s, 1 H), 4.85-4.78 (m 2 H), 3.56-BCBHOALF/002139
2 H, 3.40-3.23 (m 4 H, 2.10-1.05 (m 2H)),
1.89-1.82 (m 2 H). Step 4:
3-[4-(2- Brono- 5-f | uor ophenoxy) pi peridin-1-yllisoxazole
(0.75 mIS-5C38 R@oHTh CFHFT 2&nEﬁW£§ ledted s AN iteip&hture for 2 h After cooling,

e TR o B RIS YR B i A s g v

with water]idried @¥&S; par(dicodcantrated. EonihitAljshichrontib graphyedden2s-40%

EtOAc\(}ége%gé%ﬁ igg%g?ﬁggﬁ lllﬂl?(“%{]]’g 6§ %ggﬁ%rgﬁg%%hé title D&nmdﬁhlﬁg % colorless

gum, cOQTIn@DRDOY A2 08 b-alkybatgsbisemer-e for 3 h. After cooling,
IHvaﬁzéwolMHQ”acQ{onb'%éS% (\&@t PH&W@@@“@ s VR ’ﬁ@f’?sdl H)N®.76 (td, 1

tirred
H), 5. %ﬂ&%@)x 696M@,t1hlé),|41%4ﬂ4@él(@, ralerd Al-3-68 ke, 2&)gé|§|5c3 46 (m, 2
H), 2i1ay@2&§a§mh9mssﬁ@1a(rﬁtzeﬁ ), W3slkedwyi th brine, dried
(Na2S and concentrated. The reS| due was triturated
with Et20 to give the title conmpound as |ight brown
Step 8:powder(5-{3 1'ﬂ4l‘(|1!@r61516(5 Mrroplesiiok Pipiretidin- Sylisodazots-yl} -Blf tetrazol-2-
7.51 Jt 10 (dd, 2 H, 6.78 (s, 1 H, 6.75
(td. elc—%539484(m1H),367360(m2H)
3. 45- T 38soluondidihyl £5- 1,’6-[42-(Z)Bro(nm -5 Zlub&qpheﬂm@&nperﬁﬁn-(lm

sisoxlls- S B icRaeal 2 esetas (L 2 93 mmeD o THF (15l apd M Qe (5 mL)

was add ersgdwm hydr@x1¢@(53255m§,péﬁ§ m@mo f The mlxture was stirred at room

tempergﬁll‘é]‘%)g ?gxg)r(\gd%ﬁ’talé sbIvERE %&er@%vécpin%wl ﬁnérexlhhé afag< aARLE with

water (28 e nfeoifiod WABHOEHE (b orland Apistesiiah ERPAG, The BICHe extract
was wiBhdd WTRai h! dri@TNOSSCE) o bincbFREL. ATNY sidfe BRSRIBRRASN

slutlon resul ted. After addi tion,, oli
diethy it . B B G TR PR GEE 574 QHaE BpSo iR arther purification
by tritirgtignein ddoprapyl avetale (2x, SMEC mremghe theasoomeaaperdtuvé dvernight)
rov1d?\/\\<g er.,(10-15 r(riLsabfeoII o\ by saturated aqueous
p ‘h&&%‘ Ak Ahdt BEXt PHct ed with CH2CL2 (2x30 ni).
1H NM&@Q@MHiZnBMSO-Iﬁa:l& 13.801(s,dEk)s7. Gk(dd \Ivdrk)h é’dz%i 24 (dj 2 ) ed.81 (1d, 1

n 4 I ( ngl )
H), 5%& §H§) le e?%glz}\?égﬁma 459088 V\ffbh% 2.00 (m, 2 H),
1.78 (da @ XBnd4S Bt m(%f4(17),4@%tve the title corrpound as a
colorless gum 1H NWVR (400 MHz, acetone-d6): 6 7.62
(dd, 1 H), 7.33 (s, 1 710(dd 1H) 6.76 (td, 1
H, 4.93-4.86 (m 1 H) EXAMPLED3 (m 2 H), 3.52-3.44
(m 2 H), 2.18-2.09 (m 2 H, 1.99-1.90 (m 2 H).
Step 6:
4- (2- Brono- 5-fl uor,
xazol - 3-yl | pi i ne
3- [ 4- (2- brono- 5- f lauor ophe

en Xy)-1-[5-(1Htetrazol -5-yl)iso

tur
o0y poy

n- 18yl ]i soxazol e

-5- carbonitrile (1.4 g, d|n|um
hydrochloride (0.9 g, 7.79 rmol) and % bm azi de
(1.3 g, 20.00 mml) in NMP (12 nlL) was irred and

heated at 130 C bath for 2 h. After gooling, the

mxture vva d| I uted W th vvater and acidified with IN
4 107K xy)piperidin-1-vi]-1.2.4-oxadiazol-5-y1}-1H-pyrrol-1-yl)acetic

Step 1: 4-(2-Bromo-5-fluorophenoxy)piperidine-1-carbonitrile

To a solution of 4-(2-bromo-5-fluorophenoxy)piperidine (2.0 g, 7.30 mmol) in
THF (24.3 ml) was added cyanogen bromide (0.77 g, 7.30 mmol) followed by triethylamine
(1.01 ml, 7.3 mmol) at 0 °C. The mixture was warmed to rt and further stirred for 1 h. Solvent
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appeared). The whole m xture was then extracted with

Et OAc. The Et OAc extract was washed w th water (3x),
waleoosdeq4Na2S0O4) and concentrated. The resi due BB CA2007/002139

triturated with diethyl ether to give the title

compound as a |ight brown powder. |H NVR (400 MHz,

acetone-d6): S 7.63 (dd, 1 H, 7.12 (m 2 H), 6.76

was evﬁﬁdiate(lalh'& the4e99(ﬁre4wﬁ&hﬁlfﬁd with BN HQ. (Z0 ni)ﬁﬁhé #uedud-fhyer was
extractﬁd th %éééﬁ ((gl( lé% m%lne% og'ganlc fra@tlons were was%ed (V% water (20

mL) ar(d51r1{ea -ofér- &S0y OFte- éﬁl\fehtmam@lapmateﬁ)lmdpenedwbed-piesyhﬂe its effard the

e cof SR A U538 Bt e ASPE oA B,
1H NMRu90 MEzyachpoinpds) 4172 (A4, DHY, 708 6651, vk, 6. 76tiyl 1), 4.88-4.84 (m,

LB, PRETORB uPoga s b Hidos T o dh (b B3

mml) in THE (12 nl) was heated at reflux tenperature
Step 2:f OF 2 4502-BYohRY-5-FR6tdpRehoxyi-REhArsk iiSerise- %hr%bﬁ‘i%i&&xﬁf@le

o o ot L son e e bA LTS .53
mmol) Q@fdbcbxyﬂ:drﬁﬁh hgdgbﬂﬂ&ﬁwflalpélm 6(148m@1) aﬁﬁﬁ/l‘?@@’@t3 &.98¢92 thmol) in
on m act | On V .

OB REFT R0 ARl 2230 " gl 1 eR Sl PE By The residue

was acalibfpast Wﬂlﬁ)@N HCllandIvkagheat with Esah@rx 1A HLNNVRhe 24 OousHiayer was made

basw ﬁ}os[gﬂ? ?\Iad@);_ﬁnﬁ %(txg\gtegiq’xgth %td% (37)%2(9%1 Oﬁle%b}neﬁ)drgamc fractions

were dnedgues I\BﬂSandﬁhWolvmtgms¢vg@rz(tpd umiepgedugedmres}*uggto(gwe the title
compognd'as ch ﬁmﬁ‘ﬁvﬁcﬁ@ag med%n tﬁ@ nexgstéﬂw%hglgt f(lffher%)uﬁhcatlon MS: m/z 332,

334(1\4(1{5){3 [4 (2 Brorm 5- fI uorophenoxy) pi per| d| n-1-yllisoxa
zol -5-yl}-2Htetrazol -2- yl)acetic acid To a solution

Step 3:?f5_ {eg 2 4roxadiazol-3-yl

yl]i smg__ul} 2H—teta:zol 2 ;/I )ac-et ;elte (1.3 da ;

2.62 T 5 Ve

T sodui e ST Paadies kb e BETE VIR Tob me D723 1ol in THF
(2007 mla)swast adndcédxaiyl chivgide (Q@mb,riaﬁ) umenaifolldwhd bY/BIME (10suL) at 0 °C.
The mlzﬁ{r(\! &l @aﬁﬁi@torﬁmvﬁ%g rfof’(?g HOThel; ?veﬁl?%&’ Eﬁap%ﬂdhe r851due

aci di ed wt
dilutedijyith EHH (bsly) aevaperatadiagaiptanddried Hederh@hcvasyam aEhe remdge was

dlluted"\@iﬁh?ﬁFV@@d"i VB! 212 beh&9- f(dﬂ?(?pﬁ%axg?-gﬂ h‘}@%ﬁ?ﬁﬁ)éﬁﬁlﬁgl—

residue was triturated wth

carbOXtrﬁiéa@md%OCbmgd%W mansh Wehadegd Slatvedsmy e Pyiaaine (352wl 1.806
mmol) 1Thesi@iiire wad ktified atit!for 0l Tigtthérheatdy at BO PO Ifc&ﬁll ®IMTHeRnixture was

ot SR S5 20, PSRN s L e

stirred at R€ifored. pbwdé then hehthil/BR §UWDIoHh, TEMVBODvelS was Svareed fisd the

resxdue&ﬁu’t%d %@?’z&&fgj &2 th}'fb%eSaﬁa%oug lﬁy%r_l)(\f% gy?t@eg vg]%l?%td/gg(?ﬁ? mL). The

combirgd pzgapic3fEaqtigns weyq)dried oyer MNaHQ4 @pdl the spjvent wasygyaperateg. Purification
by Corﬁﬂlﬂad‘}ﬁhgdiﬁ&ctbéraﬂﬁyz(ﬁﬁy 12 §6§radlgﬁw}{ﬁi0% of 30D60% EtOAc/hexanes over 25

min) afforded the title product. 1H NMR (500 MHz, acetone-ds): 6 7.61 (s, 2 H), 7.11 (s, 1 H),
6.99 (s, 1 H), 6.75(s, 1 H), 6.65 (s, 1 H), 4.89 (s, 1 H), 3.76 (s, 2 H), 3.54 (s, 2 H), 1.99-1.82
(m, 2 H), 2.10 (s, 2 H). MS: m/z 407, 409 (MH").

Broni 0

Step 4: Ethyl (3-{3-[4-(2-bromo-5-fluorophenoxy)piperidin-1-y1}-1.2.4-oxadiazol-5-yl} -

1H-pvrrol-1-ylacetate
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HX N NOBr / OOM F (3-

{3-[4-(2-Brono-5-fl uorophenoxy) pi peridin-1-yl]-1,2,4-0
woawsmears 5-yl } -1 Hpyrrol-1-yl)acetic aci dPCt/€p2a7/002139

4- (2- Brono- 5-f | uor ophenoxy)

I peridine-l-carbonitrilecarbonitrile To a solution of

4- ( 2- brono-5-f | uor ophenoxy) pi peridine (2.0 g, 7.30

Mol ) Toa solidion4-@-omnovifuadghehok )an@gemlpmtﬂ 8igl)-1,2,4-

oxadial S Hlosrir G L B EL VAR g 1.5

mg, 0.3 mmdi)e rAf$t 5 rnmadethyirbrdmhaceﬁm @éniL, 0322 mmolam/admm the mixture

was heg / Eﬁg flz%%\é ﬂr%gﬁoq&dcotl@ ?JI\IrI-fél' (Qlﬁ(flg)"\ﬁﬁ extracted
e aqueous | ayer
with E€3A¢ G2 émL)MThh cemigned prganic fgctions werh @faélmfilbmﬂewa@r (amiLg and then

dried ofVEIaN 52'8@% ST Wo%e%%@gva‘ﬁblta&dv‘@iuﬁﬁcét% bf@m@ﬁ'ﬂslgéﬂrgﬁilato graphy

sol vent was evapor at €éd .under reduced

(SIOz-b?( ésmda@ltteblt@nfoé Pl @W%Et%q/h@aewéa AATHR) gave 8¢ tifle compound.
1H NMR| 560 MBS, atefsheld)): BITeeNB38 (4t 2PN W7HI0qH], 1fH; tdhes (s, 1 H), 6.75 (td, 1

i), 6%@& 15525 62 g 20D, 380 Yty £ 0 ek, T 5 T m. 2 1,

3.56-3(49y(m, 2 H)) 2.13-5266 GnABH),M .92 (49, 2 1), 323 131.28 (k8 H). MS; m/z 493, 495
(MH+)2' 16-2.09 (m 2 H), 1.99-1.91 (m 2 H). Step 2:

4- ( 2- Brono-5-f | uor ophenoxy)
N - hydr oxypi peri di ne- 1- car boxi m dam de A m xture of

Stp 54 (2 RS ARCOPREORI B DB ANRer 1ces BORUKELLS i 11

100140) , . ydr oxXyl anrne nydr ocni Orl

g 16mzr_r@ixﬂai>d)_my_é§mzcoe (2.3 g, 92 mml) in
Et OH ey £8oldtich &f&nyTi(3-¢ ’3\?143 (ﬁﬁﬁin@&SﬁTuo%h&&@'}ap %er'ﬁhn-ll_hﬁ] 1,2,4-

ol vent. was evapor ate resid
oxadlamltfnylér\lfﬁevrr%lnbymm% g Ot 7dgnipgl)sin THIFHZ0 1y énd MeOH (118
uL) waRGdaal BN Na#H (mspmdaz nlﬂﬁsll) CThe hhxtaﬁJ W4k NerdCBRATEr 10 min. The

THF af Mol ere impesdi Giabotiod ReSeBmERde] RESBr Tubine gaesous layer

was washepwith e @xdanl) e aqetops kgauve dealifiedte pthée wiiht INHCI and

f V\:h h d h
extracif TR OAT T3 fau bt o by or i eadioh S §sREaeg iV BRSO, and
the sol®tre va8 evapof feBromfford thel tulsrcopipennk y ) - 1- [5 (1
1q Nngé’dof Mhz a0k Qne]ai )Za‘s‘fégz’g?gb 3&1{0'& gﬁazlog (ot ?ggd THR 6.72 (td,
1H), 65588 1 Ha 90 (. SHs 16390 (1, il BArB@bdap . St aém, 2 1),
2.11 2@3% b )310b- 18Py, 3 A) INaved/ e sDhk7 (MfH).) at O T. The

m xtUre was warmed to'rt and stirred for 0.5 h. The
sol vent was evaporated, the residue diluted with THE
(1 nm), evaporated agai IEXaAPOE &£d under hi gh vacuum
The residue was diluted wth THE (2007 L),

4- (2- brono-5-fl uorophenoxy) - N - hydr oxypi peri di ne-1 -

”O‘\( Nj\f />—NC>— Br

F

(3-{3-[4-(2-Bromo-5-fluorophenoxy)piperidin-1-yl]-1,2.4-oxadiazol-5-y1} -1H-pyrazol-1-

ylacetic acid

Step 1: 4-(2-Bromo-5-fluorophenoxy)-1-[5-(1H-pyrazol-3-yl)-1,2.4-oxadiazol-3-
yl]piperidine
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car boxi m dam de (200 ng, 0.602 nmmol) was added

followed by triethylamne (252 L, 1.806 mnmol). The
wonoosea74vas stirred at rt for 0.5 h, then heapr€rCat00d002139

Cfor 1 h. The mxture was cooled to RT and then

sodi um hydride (72.2 ng, 1.806 mmvl) was added. The

m xture was stirred at RT for 0.5 h and then heated

at 80 Acnﬁﬁnreloflz- ﬁml&aﬂmwﬁc M@(%vmgr @neﬂnﬁm) inhﬁlonyl chloride

EORLSE T e e

evaporatiq@a e résiduwd wasndilutet withi THE( 1 one), eNpd AR anddiriedemnder high

v SRS YRR SN LEFLAE e PR AR -

hydroxgpipatdihet emdwxowdamiis (150 mg, 8462 nuied) wagadded) followed by

trieth 9 i s 1&1‘1“@9%9 B °o¢-£8r1 SThezsov nt was
s W B L &

evaporqtgd and murat@d ) W3 aﬂgeq hezlquous nwe.g; extgacpq;i with
EtOAcg(B%m:L) Bthe (fom_bn?ed"&' F,an:fc A tons werdliried\ver NaAGL0hd tHODIvent was

evaportigd Py ion by GBbYIath clsPBBIRGFIBRY {0 aigradicny elutign of 20-50%
EtOAcheR¥@d oaeénl 5 finy lafforded thediytle Soddcety| ) acet ate - 53 WO

H vaﬁf’%?ﬁ@?é%‘%@% e o E%’éh&?ﬁ)]ﬁh 1EEH Featiad g, 3 1b0a 1 ),

6.95 (s41 ByAdi8a=0T2 @n,yll Ijl}:)l HB2- B8 (e, (1&0) Be83-8.78 Gmp2él)) 3i6d-THA(m, 2 H),

217 2%?@? 5@%%8619%@? 5“l;ﬂé)rmacet a‘t ?éqé&\ﬁﬁ )Orrgz ?mgl ;"mwgl

aplded and the m xture was heated at 80 C for 3 h. The
Step 2-m xt Ufﬁh%@ (B¢ gu I %&H& ?-ﬂﬁo@h&%@pgﬁlg(ﬂﬂg—&b 4£88adiazol-5-y1}-

imed organi ¢

fractlléfhﬁﬂa&é_ﬂ&ﬁ&ﬁ with water (2 nL) and then
dried ”I%‘éthleN@gé%d WB ﬁirt‘&ﬁf a YidSlaPMaRidr ak @6scribed in Example 7

st 4 PEp TR S L AL RO LS 0

yl]pipegidit®, §ddeurh h?dlrﬁiec‘eﬁh Bronio‘dcédMB an80btaividd .as @rarhorReott isomer.

TH NMR @%‘i\aﬁ &E{,} d2)65°67269((§1f’51$ EI? s2kady; %)659?3(2]%8 émH;ZDH) 6.76 (td, 1

H), 541888253 4192}@,1@) A2N4.10 (g H), BI81-B7BO8,R HY 3.62-3255Hm, 2 H),

2.17- 2H§)?§1 §§§911§% 9% r@ 2 }ﬁ, l17%/51 9?"(&“"3 5@ M§9g1h %mg&‘ gvﬁq*
5: The less polar isomer isolated was ethyl (5- {3 [4-(2-bromo-5-

ﬂuoro;fh%n({égﬁg é (ﬁn ﬁfﬁr‘x‘) i Mé&%gpg‘:ﬁﬂofﬂ FRBI-A (}if'l)gcétatw IHWR (500

X I acet | id To
MHz, %Cgtoaﬁ-ld@h5af69é§h H), 762( d, 1H) 7 13- 08 (m, 2H) 676 (td, 1H) 5.48 (s, 2

H), 4. Qﬁﬁ{ﬁHb 44 (z@4b1 7o 299, | 1U9r- an%ozﬂ)mem §s ?%12 W] 2172.10 (m, 2

H), 1%8&)%?%2?‘3 1%% %ga"gﬁi ﬁéﬁavz{%ﬁfé@%ﬁ* )Swarrg added
IN NaOH (142 L, 0.142 mmol). The m xture was stirred
Step 3'at RT §- 5-11 ZIE Qmo:r ﬁuorI ELR-1 H—%Y(%’ia?c}i-& 1}-1H-

apo
I\ellygr pymzel-leybheaticwcidh Et 20 (2x2 nl). The aqueous
| ay er l%stltﬁ%ﬁ%f)h&ﬂwﬁé_?% eb‘hcr%d W4 Bnﬁl%'r Hehné '&9 deRKbERH BSmple 7

| ne organi c fractions
(step ShEPD Y1 {2 REDR TG PPERB R P ERE: 1l | S /sperdanzelss-v)-
1 H-pytagolalf- &mfcatatmdt?é@swmum NMR! (BORMERAD) Qcdbize-ds): 6 7.97 (s, 1 H),

7.62 (13 ) ?jz‘&i)%{) 955, Z}ﬁG B2 ﬁ? 55 08,6894 h (D1 1y, 3.82-3.75

(m, 2 H), 3.63-3.57 (m, 2 H), 2.16-2.07 (m, 2 H), 1.94 (s, 2 H). MS: m/z 466, 468 (MH").

EXAMPLE 9
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1 H, 6.58 (s, 1 H, 4.96 (s, 2 H, 4.87-4.83 (m 1
H, 3.76-3.69 (m 2 H), 3.53-3.47 (m 2 H), 2.11-2.05
W@ 08A64ly4 1.92-1.84 (m 2 H). MS: nlz 465, 46RCT/WKR(007/002139
EXAMPLE 8 NHO N _N/~0 O0- ~>N )---0Br F (3-
{3-[4-(2-Brono-5-fl uorophenoxy)pi peridin-1-yl]-1,2,4-0
xadi azol -5-yl} -1 Hpyrazol- | - yl)acetic acid Step
1:
4- (2- Brono- 5- fI uorophenoxy)-1-[5-(1H—pyrazo| -3-yl)-1,2
, 4- oxadi azol - L eridine -54 WD 2008/ 064474
PCT/ CA2007/ 002139 ture of 3-pyrazol ecarboxylic
acid (55.7 ng, O. N Nonyl chloride (989
L, 13.55 nmol) wa eate@\ h. The excess
t hi onyl chloriddi@as renoved by evaponati on. The
residue was diluted with THE (1 nl),
dri ed under high vacuum The residuwe was dissolved in
THE (1505 L) and (2-brono-5-fl uorop'ﬁenoxy) N -
(5-{3-[aVAIBromdl PELOSH RGOk ypRTcBidi- Thyflan, d%xﬁdiﬁiblfﬂgvl}QPﬂﬁ'?razol 1-
mmol) was added, follTowed by triethylamne (189 L
nmol ) . The nixture was heated at 80 C for 1 h.
The s Ol'heaiile coaﬁ)ou@d/wpoprapadd anglsigalatimahed aNde¥cEBed ih Example 7

e Erent Tty Ottt P U R oo s

1 H-pymizoleldylgacetataNa@lS@deaus NaOHe: II‘WRt(S()@MHE,‘aa@m%\d@rﬁ 7.68 (d, 1 H),

u [ [ r [
e g
(m, ZngfﬁﬁjééSt(IneZH)t Rd 6t B2 H), HL - RRAR- 88900 280z MS: m/z 466, 468
(MH"acet one- dé): S 12.90 (s, 1 H), 7.98 (s, 1 H), 7.62

(dd, 1 H), 7.11 (dd, 1 H, 6.95 (s, 1 H), 6.82-6.72

(m 1 H, 4.92-4.88 (m 1 H), 3.83-3.76 (m 2 H),

3.64-3.55 (m 2 H, 2. EXAMBIEGn 2 H, 1.98-1.90 (m

2 H. Ms: mz 408,410 (MH). Step 2: Ethyl

(3-{3-[4-(2-brono-5-fl uorophenoxy) pi peridin-1-yl]-1, 2,

1)acet

4- oxadi azol -5-vl }- 1H'pyrazol- | -yl)acetate The title
conmpound was prepa ed\id_a sinilar nmanner as descri bed
in Exanple 7 (gf 4) fr

4-( 2- brono- 5- quorébhenox@) E—F r %ol-3-y|)-1,2
, 4- oxadi azol - 3- yI]plperldlne sodlu ri de and
ethyl bronbacet ate and obtained as th re polar

i sonmer. 1H NWR (500 WMHz, acetone-d6)./6 7.69 (s, 1 H),

7.62 (dd, 1 H), 7.13-7.08 (m 2 H), 6.76 (td, 1 H),

5.48 (s, 2 H, 4.92 (t, 1 H, 429417(m 2 H,
: . (

ylacetirong ici 496 (W). The | ess poi ar isomer isolated was
step 181 Y1 L& Bkt s {RioRIpRBRS)-1-[ 5-(1H-pyrazol-4-yl)-1,2.4-oxadiazol-3-

yllpiperidine

The title compound was prepared in a similar manner as described in Example 8

(step 1) from 4-pyrazolecarboxylic acid, thionyl chloride and (2-bromo-5-fluorophenoxy)-N'-
hydroxypiperidine-1-carboximidamide. 1H NMR (500 MHz, acetone-dg): 6 12.82 (s, 1 H), 8.48
(s, 1 H), 8.11-7.96 (m, 1 H), 7.62 (dd, 1 H), 7.11 (dd, 1 H), 6.75 (td, 1 H), 4.92-4.88 (m, 1 H),
3.80-3.73 (m, 2 H), 3.59-3.52 (m, 2 H), 2.17-2.11 (m, 2 H), 1.98-1.88 (m, 2 H). MS: m/z 408,
410 (MH).

Step 2: Ethyl (4- {3-[4-(2-bromo-5-fluorophenoxy)piperidin-1-y1]-1,2.4-oxadiazol-5-yl} -

1H-pyrazol-1-vyl)acetate

LK



fl uor ophenoxy) pi peridin-1-yl]-1, 2, 4-oxadi azol -5-yl }-1H

-pyrazol -1-yl )acetate. 1H NVR (500 MHz, acetone-d6):
w®B20080814(6, 1 H), 7.62 (dd, 1 H), 7.13-7.08 (nPCRCA}G07/002139

6.76 (td, 1 H), 5.48 (s, 2 H), 4.92 (t, 1 H),

4.29-4.17 (m 2 H, 3.81-3.72 (m 2 H), 3.62-3.55 (m

2 H, 2.17-2.10 (m 2 H), 1.98-1.90 (m 2 H),

1. 27- Theitleompotid whdSreparéd #P4sindRPmaiiet as dS¥cEiBedin Example 7

(tep 4} e ioct-Piproppemas g KRBT RGO PEL e Byl

yl]pipeﬁkihieegadﬁnnbyadrwe\mdleﬂmmmmﬁcétatea siml a{ rr:anner as

' VISR, LB RERP R84 o) DRCARE ST 1Y 762 (g0 1D, 701

1 H), &7pddl H.0619(32}H), %9988 10l 1 H)y K)3QcbtUfr, 2HY 3§060lis(m, 2 H),
. < ; 7 M-

3533005310 W00 1R, POBISGIBID 3 710 0 M, 0

(MH)1 H), 5.22 (s, 2 H), 4.91 (s, 1 H, 3.82-3.75 (m 2
H, 3.63-3.57 (m 2 H), 2.16-2.07 (m 2 H), 1.94 (s, 2
" /l

oxadigzpld
1z

I;O[ZI Epv[al-l-vl)gceftilcai . _ Lol -1 2. 4
- - - nD- o- oropneno 1.per 1 dl n-1- - - 10X

adl az et eamBound BETREEERI R PR il at ghiefiodhr Somple 7
(step 5} fromeetinyd 4 B4 (Avhsonpr-6 Hhwoegp hiemoxy )mpenidiad] -yihh2ek-oxesliazol-5-yl } -

' i tep 5) f t hyl
1H-p§:§§<§191%y a}g%%rﬁégoﬂwgﬁﬂaggg ﬁgnoz(y) biperidin - yl]-1.2,
IH dYIHzotce®ngidy): 6 Bialdgr bHd| 81034, )l )et7a6?e(ddnlj¥ﬁqaéddéd, 1 H),
5 ' : (ml , -

6.75 (t&%ﬁ%b,(%gb NQ/B%)D Q%og(g!_zgl.{ggﬁgg{ﬁgﬁ, ’2 }g) ;36@?%? (m’ %i) @), 2.15-2.08
(m, 2 1), 4P 589 gmy 3 ) MEsmue 4. 458 MH). ' 3.81-3.74 (m 2
H, 3.66-3.55 (m 2 H), 2.16-2.10 (m 2 H), 1.98-1.88

2 H. M. mz 466, EXAMPLE 10 HO CNN N
;EEnN. rlC_)DBr OON I 0 £RAmPLET)
(4-{3-[4-(2-Brono-5-fluorophenoxy) pi peridin-1-vl]-1, 2,

4- oxadi azol -5-yl} -dH pyrazol-1- yl)acetic acid Step

1: + o -

4- (2-Br omo- 5- PPuSr o n%% [ 5- (1H pyrazol -4-yl)-1,2

. i - 3. N =
, 4- oxadi azol -3 I >N o B
N
F

Sodium(5-{3-[4-(2-bromo-5-fluorophenoxy)piperidin-1-v1]-1.2.4-oxadiazol-5-y1}-2H-tetrazol-2-
yDacetate
Step 1: 3-[4-(2-Bromo-5-fluorophenoxy)piperidin-1-v1]-1,2.4-oxadiazole-5-carboxamide

To a solution of (2-bromo-5-fluorophenoxy)-N'-hydroxypiperidine-1-
carboximidamide (14.5 g, 43.7 mmol) and pyridine (10.59 mL, 131 mmol) in THF (146 ml) was
added methyl oxalyl chloride (8.91 mL, 96 mmol) at 0 °C . The mixture was warmed to RT and
stirred for 1 h. The solvent was evaporated and the residue was diluted with 1N HC1 (200 mL).
The aqueous layer was extracted with EtOAc (3x200 mL). The combined organic fractions were
washed with brine (200 mL), dried over Na,SO4 and the solvent was evaporated under reduced
pressure. Purification by Combiflash chromatography (Si0,-300 g, gradient elution of 80-100%
EtOAc/hexanes over 40 min) afforded methyl 3-[4-(2-bromo-5-fluorophenoxy)piperidin-1-yl]-
1,2,4-oxadiazole-5-carboxylate as the less polar compound and methyl (6E)-7-[4-(2-bromo-5-
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yl I pi peridine The title conpound was prepared in a
simlar manner as described in Exanple 8 (step 1)
w0 e@s0dHpy r azol ecar boxyli ¢ acid, thionyl chlorpdeECand7/002139
(2- brono-5-fl uorophenoxy)-N -
hydr oxypi peri di ne- 1- car boxi m dam de. 1H NWVR (500 MHz,
acetone-d6): 5 12.82 (s, 1 H, 8.48 (s, 1 H),
fluoropheAdxy¥pif&idim1 -y ]-B4,9-#i088- 2 Sidiox-6t9-diaZadkd-6(&hd1 0-datklhs the more

polar Dby gthSe bl trgings Wy Pimpingiapy tsC Ry 1 mi,

cooled (tor) °€ anll amuiiniagas Wididubbléd EhrotghHor 5 Stiamna stifeedhat! 0 °C for 15 min.
The mlﬁyl({]'uré &fgjs ﬂlzeg l%vagﬁ'lgﬂj ﬁ]{g&x&' ‘Mrﬁl%p Elﬂ'?éﬁy éoP 4 ﬁ’leﬁ‘béjtrfk%v\i/zls dhu?ed with
Et,O (Mo8LD mmlléw @@m@m@ Gmlml with Et:0. The filtorip was evaparated and
dried zﬁf&f&@r %rﬁdﬁn%liﬂ&t'v@ars fATRAAGArodgh G464 b6 elledWARR! € 7

EtOAcheganes; Byaportion 96 s prbgasaffarded e titlecpmpannd MSimjz 5857587
(MH"), 4- oxadi azol - 3- yl ] pi peri dine, sodium hydride and

et hyl bronpacetate. 1H NMR (500 IVHz, acetone-d6): 5

8.47 (s, 1 H), 8.04-7.99 (m 1 H), 7.62 (dd, 1 H),
Step 2:7. 11 (3d@-(2-Brokio-5-Bludtophénbx ylpipdridird 1 39)-1,8.4-ckatllazole-5-carbonitrile

g. I?|)2 \ O%Sg)g%nég’j)( % é zbfflﬁ“°‘%ﬁ‘i‘g’n§h‘?5’§%mpe§§ ?yﬁol 5 Boxadiazole-

5-carbdxa@6del (188, 2806 r2mbl) and frixthylaming (H).74 Mb; 91ruhmoll)94 THROES ml) was

added % %fc gdnde (6&5 IPIG o4r208p ol%(dro w1psg ralt %r% ']l"he ]in}f(tlire ivas
warmed 1o cainéﬁmre(sfoy ja further 3QymazBlﬂe @lxﬁn} &’@é@‘i’&powé@domrdﬁbe residue was

dﬂutedtwl’&ﬂ Etzeqw ﬁiLr)q!hé/iﬁ%ulE) aﬂﬂe wﬁc@g s%hﬁirogl [Q(ZG mm? RN aq@Sous layer was

extracteiw@ Rt :zP (32189 aﬁﬂ e @qya%lms@w fpstinns .V%ﬁr%dmecw‘]er Naz80, and
the solder®¥as evaotat&t Wder relukdarassote: Ruﬂﬁdaﬁ@ﬁb?@n@ﬂasﬁ%hﬁ%ography

(SlOz-g?Oc% g(aidll_énlil N@j gn 89 éw éyoﬂf)?\t ne()e(algeGS)fi/er( m1 a&ﬁfde:(lié %tle

compoghdl, 1 H), 5.20 (s, 2 H, 4.90 (s, 1H) 3.80-3.74 (m

9-3. 5 (
o oo g5 4R A Ty, Piioat B8, 1001, €0 g 45490
1 H), D3NG.704m\RIN, K62 (dNd,Q H),N2.17-2008m, 2N1);/1.98-1 .S dinudth- {
3-[4-(2-brono-5-fl uorophenoxy) pi peridin- |
-yl]-1, 2, 4- oxadi azol -5-y} -2Htetrazol-2- |acetate
Step 3:st ep #~(2-Bromo-5- ﬂuorophenoxy) 1-[5-(1H-tetrazol-5-y1)-1,2.4-oxadiazol-3-
3-[4-¢ eﬁE{Ere5 fI uorophenoxy) pi peridin-1-yl]-1,2,4-0x

adi azol e-5-car
A mixture o 3 &I-bromo 5-fluorophenoxy)piperidin-1-yl]-1,2,4-oxadiazole-5-

carbonitrile (8 g, 21.79 mmol), sodium azide (2.125 g, 32.7 mmol) and ammonium chloride
(5.83 g, 109 mmol) in DMF (43.6 ml) was heated at 100 °C for 0.5 h. The mixture was cooled to
RT, diluted with 1N NaOH (50 mL), washed with Et,0 (2x50 mL). The aqueous layer was
acidified to pH about 1 with 2N HCI and extracted with EtOAc (3x75 mL). The combined
organic fractions were washed with water (2x50 mL) then dried over Na,SO,. The solvent was
evaporated under reduced pressure, the product dissolved in a small amount of EtOAc and
precipitated with hexanes. The solid was filtered and washed with hexanes to afford the title
compound. MS: m/z 410, 412 (MH").

Step 4: Ethyl (5-{5-[4-(2-bromo-5-fluorophenoxy)piperidin-1-vy1}-1,2.4-oxadiazol-3-vyl} -
2H -tetrazol-2-vyl)acetate
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To a solution of
(2- brono-5-fl uorophenoxy) - N - hydroxypi peri di ne-1 -

W@ a0080sd4md dam de (14.5 g, 43.7 mmol ) and pyri dP@ECA2007/002139
(10.59 n_, 131 mmol) in THE (146 m) was added net hyl
oxalyl chloride (8.91 nL, 96 mmol) at 0 C . The
m xture was warnmed to RT and stirred for 1 h. The

sol vertto a/\aﬂutﬁmat;fmtoo (a;uﬁdma:]mlﬂmehmk?yB[ﬂx/@ﬁ{détfaubleﬂyp-1d2,4-
. : e er s,extra
oxadiafylpgin (i Sarpmo i RN EI 2o 4485 Foif gy 0.300
g, 9.75umme!). Afiertfexhinyiethyl bronmuvacdtae (1.852 ml,dlrQl Edmmobywadaiged and the
m1xt11r9%s I’lglﬁedsﬁ Q’@ fol 3. he\fﬂg %a%(ﬁggm#{ are, w Jsec%ﬁ:ﬂ qo RT tlﬁn poured over

i cat chromat og

ice- col(l Q;SoTS-H;Ej((l@O m@) grqu extractqduyltlbﬁt%c €323 0d9% The combme organic
fract101§>t /ﬂgg&f\@ﬁh M EHd @k ﬁﬁg@gvég‘?\fa@y 4 T]he solvent was
rono- 5- uor op enoxy) pl perl

evaporate ua ¢ Xeicad pressuse. FarifeationdtyCembiflagh %@@atﬁsxaahy (Si0,-120 g,

gradierft QIERRH ¢ 0209, FBEONYHC(:&%br 75 hin)(a2fobddRe fitle ProdMé? as the less polar
2008/ 064474 PCT/ CA2007/ 002139

isomers | o ophenoxy) pi peri di n-1-yl]-3, 4, 9-tri oxo- 2, 5- di oxa- 6

1H NMBB(5hi0aHd eavefone o)l 0-7063 @dAB H)NE. 16104 1 19! 76 GONPEYNSLI2 (s, 2 H),

1o+ 055 AT e GRS S GBS 13 21,

2.01- IB&lﬁﬂnL%(ﬂi)Iﬂlﬂdl(gB Hopr 5 min and stirred at 0 C for 15

th
Sty ATadPeRbHE RotRP b W IR 3 05 R e2Bapd'SL 150
fluoroghenexyipiperidind - @ bil i2¢f- wsedlazpl 3-eli}ebHat¢tramdélméba0ﬂiateh Et 20.
H NMTi‘(%ob ¢ aafc@toﬂ@%)ex lm@ f(a& quﬁn’ﬂIZ d, ?d{)' B, 7"79(1%1@ %)Thﬁw (s, 2 H),

SiLI1Ca

197455 St P0y 5015 Tkt BRSO 308 o i 31 Me2 12 (an, 2 1),
2.01- 1sgl(memH)aﬁf3orﬁg4i(Iﬁh3eH§| tle conpound. Ms: mlz 585, 587

(MH) Step 2

3-[4-(2-Br oro- 5- f | uor ophenoxy) pi peridin-1-yl]-1, 2, 4-o0x
Step 5:adi az cﬂodtlﬁn(da{r?)b[GF(IZtHroﬂne 5-flworaplssmbxy)piperidin-1-yl1]-1,2,4-oxadiazol-5-

3-14-( I henoxy)plper|0|n l-yl]-1,2,4-0x
adi az % EH etrazoE ol 1 g, 28.6 mol) and

t ri et hyd asnluteon( af 234 (5 3- 4}12 hrnnhc)—ﬁﬂuoﬂi}ﬂﬁel((g@)mp@ndmé -yl}-1,2,4-

oxadla%(gd.%e%} ter ftét“%%%?%@hé&atég?%;? 3'15‘2 ﬁn%‘loqg F glle(% Hﬁgin)i MeOH
(5.54 naly iWraii é@ﬁeﬂle Na@Hr(@Reml3s. 3ﬁ1mm01'méd ﬁmm@mre fersed at RT for 10 min.
The TV mt)?ﬁw@x@@vﬁﬁﬁat&? shihe a&@é“ous qiely’ef'&ﬁﬂed"&witﬂ v@te@QZ 9 and

then w sol uti'on
Washeda u@&a@ 2x) éfnlg),aéf eéﬁteqoaﬁ%aaar Wit lwomlb@d(tgﬁifetsi tﬁﬁ}lﬂe $p@pound.
1H Nl\/ﬁb(ﬂﬂOrl‘deoDMﬂ@ de)¥ B&Hi (dds] Her 22a ddd My & 8Na@ ), and7 (s, 2 H),

4.89-4.88 e B Br4E 00 bRl P S iE 2110 e B0 B8 458 43177 €,

2 H). MS: rgtzaﬂdﬂSeﬁtO(MHf)t on of 10-30% Et OAc/ hexanes over 25
mn) afforded the title corrpound | H NMR (500 MHz,
acetone-d6): S 7.62 (dd, I—%_L 7.11 (dd, 1 H), 6. 76
(td, 1 H), 4.95-4.90 (nEXAMERE 13 80373(m 2 H,
3.62 (ddd, 2 H), 2.17210(m2|—|) 1.98-1.91 (m 2
Hy. Step 3: N-N
4- (2- Brono- 5- quorophe ox 1 [5 (1H-tetrazol -5-yl)-1,
2, 4- oxadi azol - >étur% of

3-[4-(2- brorm5f ophen yI] 1, 2, 4-ox
adi azol e-5- carbanjtrile ( g 21 79 ), sodium

azide (2.125 g, N82 7 mmol ) and anmon chl ori de
F
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(5.83 g, 109 mol) in DVF (43.6 m) was heated at 100

Cfor 0.5 h. The m xture was cooled to RT, diluted
wWOwak/0dM7NaOH (50 nlL), washed with Et20 (2x50 Pdi/CATI02/002139

aqueous layer was acidified to pH about 1 with 2N HC

and extracted with EtOAc (3x75 nL). The conbi ned

organic fractions were washed with water (2x50 ni)

t hen diheeile@vipolNalSe¥pregdred H0d M@ilar @sner QY dewRfiBédith Example 11

o SRR S SRR SO GRS i Defor s 1

-tetrazdlkeyRBawkiatt fvera Bxiapler Bd(stepd) wad hisdNa@H.h hexanes to
1HNM’I££5UO%H96DMS@ 6): §915H 88 (Mt 274481 ¥)L % §bt5 (m, 1 H), 5.05

(s, 2 Hf,54. 3’5(5[ &H)23t7rle3163 6nf 2 Hor d5h eSSy, 3 ihsra.of ¢d, 2-H), 11-80 @, 2 H).
yl}- 2H -tetrazol -2-yl)acetate -58 WO
MS: mgzoﬁg?g%(z 74 )SF)’CT/ CA2007/ 002139 To a solution of
4- (2- brono-5-fl uorophenoxy)-1-[5-(1Htetrazol -5-yl)-1,
2,4 oxadi azol - 3-yl ] pi pegxdivieLK 239, 4.88 mmol) in DV
(16.25 nm) was added sodium hydride (0.390 g, 9.75
nol ). After 5 min, ethyl bronvacetate (1.352 m,
12.19 mmol) van added @ng the mxture was heated at
80 Cfor 0.5 h. Th |on mxture was cool ed to RT,
t hen poured ov'é(? i ce- Nol 100 ) and
extracted with Et OQAc (SXZEN N Th ed organic
fracti ons were washed W|th er E and then
dried over Na2SO4. The sol vent was
reduced pressure. Purification by Co 41 f1 ash
chromat ography (Si 02-120 g, gradient elution of 0-10%
Et 20/ CHC13 over 25 mi n) afforded the title product as

3-(3-{5-[E2-B

yprogagoic2cid), 4. 97- 4. 92 (m 1 H), 4’ 31 (q, 2 H),
3] 88 8 Hond ( J
Step 13- 88- 3.4 'ﬁﬂ. worbphlichf £y gy,
poI ar ceehexsmidemideat ed was ethyl (5- {5 [4 (2- brorm 5-
f 1 uor qﬁﬁ@ft‘@&)ﬂﬂﬁb@ﬁf wild eﬂar&l It dlsigitr SRsHrag abscAbdd for Ekample 7,
Jacetate. 'H NWR 0. M1z,

- I
step 2 ge@%gfﬁlre&égymoéy ﬂu@gp %xy)flgq)"ldlml (1301(,}1& ’thlgdlpgqle-@_cpybomtnle and
hydroxfytaghind hydrochforiié. (s, 2 H), 4.97-4.93 (m 1 H), 4.29
g, 2 H, 3.85-3.77 (m 2 H), 3.69-3.62 (m 2 H),
2.19-2.12 (m 2 H, 2.01-1.93 (m 2 H), 1.30-1.24 (m
Step 23 H) . Ehd3-B:{5Sdd{2dmomo-5-fluorophenoxy)piperidin-1-yl]-1.3.4-thiadiazol-2-

5-{3-] g%4b5 gf-- foaﬁ]oea‘i‘ xy)piperidin-1-yl1l-1,2,4

- oxadi -2-yl)acetate To a
sol ut i5el¥-@fBremtey-fluorophenoxy)piperidin-1-yl]-N-hydroxy-1,3,4-thiadiazole-2-

cmbox(éldﬁéldeA(Sé(?m%r P%Iﬁof) hHiQ H%Q&@&Pfﬁy@lﬁ (9?(5 ﬁiﬂ? and é’édledltoa) °Cin an
- oxadj azol -3-yl}-2H -tetrazol - 5\g@j?qaceta

ice- wag:r ghwﬁ@ﬁl}ls p(hlutrq).]EW@q_g_d(@g ppﬁ*lﬁhngﬁ(a (9@ neypo f911 'by ethyl 3-
chloro-3dsk@grdpbhddaé 370 3n g2 .8 imod). Fter¥tinngaBell hhte RbIVEntIveas removed in
v SRS T il S ASTE R e s
was rembyedoand theveesidee was phrtiEb2&1 KePweeh(Et@IAC. andhveaterg e wsmbined organic
layers hAX%eEiedRSer %ﬂ?(ﬂbhé ﬁ%@d;;?ﬁﬁ'érra(? ) éJ}So}atetdl i1 VAP oY rude product
was purified by preparative TLC to afford the title compound.

1H NMR (400 MHz, CDCls): § 7.48-7.52 (m, 1H), 6.61-6.70 (m, 2H), 4.70-4.72 (m, 1H), 4.14-
4.19 (m, 2H), 3.78-3.92 (m, 4H), 3.28 (t, 2H), 2.96 (t, 2H), 2.03-2.10 (m, 4H), 1.24-1.27 (m, 3H).
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1H NMR (500 MHz, DVsO-d6): 6 7.63 (dd, 1H) 7.27 (dd,
1H, 6.80 (td, 1 H, 507 (s, 2 H, 4.89-4.84 (m 1
woH2008864424 3.66 (m 2 H), 3.57-3.50 (m 2 H), 2POTECR2MV002139
(m 2 H, 1.83-1.77 (m 2 H. M5 nmz 468, 470 (MH).
EXAMPLE 12 NNNN,NO ~NrO Br +0 Na F -59 WO
2008/ 064474 PCT/ CA2007/ 002139 The title conmpound was

Step 3:pr epane@- {54[43(25Bf61ﬂcﬂ5 fRBrOPBENXS )pieatin-Dad)- i B 4EkidiEz61-2-y1} -
11 (st1e2t34 2‘ rorin5 Hl
(5 {5 -DaJIUIIU a—uuuuuﬁﬁ%oxy)plperldln 1y|] 1,2,
4- ox adilmztm]lecanmbﬁmdlwas prepdredimod sifhilgt inanwsr as described in Example 7

(step 5%@%@9 %;l(éﬁ{;t_ 32%)1'%1@8 iﬁl&f&ﬂ%ﬂo§§)§ty%g(l5§ﬂ IJI)M_E -thiadiazol-2-yl}-

1,2,4- 08a®2z06r5736)p(rmanmat|e|)and 3N 4.87 (s, 1 H),
1H NM?R §4?00 (}ﬁ? 13)2 5"1)48 %5%3114)‘3 6(6116 ) }%(%470(4172 gn HH), 3.85-

3.92 (n@2|H) 7h3§3/ m, Zﬁ‘) 3.29 (& 2Hp3)S (¢, |QH(.) 26 2F103(m @50). MS m/z 498
(MH")>- [ 4- (2- Br ono- 5- f | uor ophenoxy) pi peridin-1-yi]-1,3,4-th

i adi azol -2-yl } -1, 2, 4-oxadi azol -5- yl propanoic aC|d

Step 1:

5-[4-(2-Brono-5-fl uor oppEAMBNPiperi di n-1-yl]-N-hey-1,

3, 4-thi adi azol e-2- carboxi m dam de The title conmpound

was prepared | {)m | ar manner as described for

f
f

Exanple 7, st
5-[4- (2-brono- 5- NopNenoxy)plperldln 1-yl]-1,3,4-th
i adi azol e- 2- car boni try
hydr ochl ori de. Step 2 E
3- (3 {5-14- (2- br ono- 5- fI@
3, 4-thi adi azol - 2-

and hydroxyl am ne

ipefldin-1-yll-1

Br

(5-{3-[4-(5-Bromo-2-chlorophenoxy)piperidin-1-vl]isoxazol-5-y1} -2 H-tetrazol-2-yl)acetic acid

Step 1: 4-(5-Bromo-2-chlorophenoxy)piperidine

The title compound was prepared in a similar manner as described for
Intermediate 1 from tert-butyl 4-hydroxypiperidine-1-carboxylate and 5-bromo-2-chlorophenol.

Step 2: (5-{3-[4-(5-Bromo-2-chlorophenoxv)piperidin-1-vllisoxazol-5-yl}-2 H-tetrazol-2-
Dacetic acid

The title compound was prepared in a similar manner as described for Example 6,
steps 3 to 8, from 3-bromo-4,5-dihydroisoxazole-5-carboxamide and 4-(5-bromo-2-
chlorophenoxy)piperidine.
1H NMR (500 MHz, acetone-dg): 6 7.47 (d, 1 H), 7.39 (d, 1 H), 7.18 (dd, 1 H), 7.01 (s, 1 H),
5.81 (s,2 H), 4.94-4.89 (m, 1 H), 3.76-3.69 (m, 2 H), 3.49-3.42 (m, 2 H), 2.20-2.14 (m, 2 H),
1.99-1.91 (m, 2 H). MS (+ESI): m/z 483, 485 (MH").

EXAMPLE 15
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yl'} -1,2,4-oxadi azol -5-yl ) propanoat e
5-[4-(2-Brono-5-fl uorophenoxy) pi peridin- | -yl]
WO deoBpaoky- 1, 3, 4-t hi adi azol e- 2- car boxi m dam PET/CA007/002139
ng, 1.2 mmol) was dissolved in CH2C12 (5 nL) and
cooled to O Cin an ice-water bath. To this solution
was added pyridine (0.155 nL, 1.92 mmol) foll owed by
et hyl 3- chl gro-3-oxopropanoate (270 ng, 1.8 mmol).
After stirrin r 1l the solvent was renoved in
vacuo. The residu ved in pyridine (8 ni)
and stirred 90 C oMeér ni The olvent was
R

renoved and the residue artj ti gned Bleen Et OAc
and water. The combi ned org: e dried
over anhydrous Na2SO4, filtered and ev@ 3 ed in
vacuo. The crude product was purified gy '
TLC to afford the title conpound. 1H NMR (400 MHz,
CDC13): 6 7.48-7.52 (m 1FD 6.61-6.70 (m 2H)
4.70-4.72 (m 1FD 4 14 .19 (m 2H), 3.78-3.92 (m
3-(3-{AH-(2-Bop® : Dipeti : 4azadiadd)- ey} -Hdppyrazol-1-
Mﬂéﬁéﬁé@ﬂ (m 3H) -60 V\D 2008/ 064474
007/002139 Step 3: o _
Step 1:3- ( 3- {Eshyl-(3 Juereplans tepdin: HivH:1.2.¢toxadiazol-5-
3, 4- thﬂngqﬁ@hbgixﬂ%nXﬁn&ng oxad|azol 5- yI)propanoic

aci d Tqé I1TTe conpound was prepared in a sim

rmanner! NEditlg SORPPURLW AT PIERARG Ner Fmilasmapnesps ¢ ?Sﬁﬁf’l%dc ¥yffxample 7
(step 4Pfrb-4-@-brémo2s- hﬁm?héro&w DI PRy dP3-HHI I, Litoxhdivrdl-3L,
e e g BB o o
1somerlH) 6.61-6.70 (m 2H), 4.70-4. 72 (m 1H), 3.85-
oo Ao Aoy 8, S0 G B8 Ly o7
1 H), 6405 6dN HN NOR@.88 (m, ORK), B+58 (1, 2 H), 4.15-4.04 (m, 2 H), 3.82-3.75 (m, 2 H),
3.65- 3%5%&32&6 @5)0%[ OIy®y; %P#%Qﬁ?ﬂh%@gxx 99189 (. 2H), 1.21 (t, 3 H). MS:

g i soxazo H-tetrazol™-2-yl)acefi
m/z 508¢ ]d)(l\’gt{ép 1: 4-(5- Brono- 2- chl or ophenoxy) pi peri di ne
The title corrpound was prepared in a simlar nmanner as

Ste 2deﬁ§g|@§q fo ] hlnterEEdlate 1 fron1ter H ¥4oxmmuolsyl}lH-

5- br oyrazet hlyDprphesiohcid Step 2:

ggl {344 gog & o%{ﬁ/&?&é&%ﬁ???@%@% % P &o&b&emoxy)glpenémxl -yl]-1,2,4-
oxadiazol- 5-y1} lH-pyrazol 1-yl)propanoate (75 mg, 0.148 mmol) in dioxane (492 pL) was
added acetic acid (253 pL, 4.43 mmol) and conc. HC1 (363 uL, 4.43 mmol). The mixture was
heated at 90 °C for 1 h. The solvent was evaporated to one-third its volume, diluted with water (2

mL) and extracted with EtOAc (2x2 mL). The combined organic fractions were extracted with
IN NaOH (1 mL), the aqueous layer was acidified with 2N HC1 (1 mL) and extracted with
EtOAc (3x2 mL). The combined organic fractions were dried over Na,SO,4 and the solvent was
evaporated. The product was triturated with hexanes (2x2 mL) and dried under high vacuum to
give the title compound.

1H NMR (500 MHz, acetone-dg): 6 10.95 (s, 1 H), 7.90 (s, 1 H), 7.62 (dd, 1 H), 7.11 (dd, 1 H),
6.87 (s, 1 H), 6.75(td, 1 H), 4.90(d, 1 H), 4.57 (t, 2 H), 3.83-3.68 (m, 2 H), 3.61-3.54 (m, 2
H), 3.03 (t, 2 H), 2.16-2.11 (m, 2 H), 1.96-1.89 (m, 2 H). MS: m/z 480, 482 (MH").
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The title conpound was prepared in a simlar nmanner as
descri bed for Exanple 6, steps 3 to 8, from

wW@2B06m374, 5- di hydr oi soxazol e- 5- car boxam de anBICT/CA2007/002139
4- (5-brono-2- chl or ophenoxy) pi peridine. 1H NVR (500
MHz, acetone-d6): S 7.47 (d, 1 H), 7.39 (d, 1 H), 7.18
(dd, 1 H), 7.01 (s, 1 H, 5.81 (s, 2 H, 4.94-4.89
(m 1 H, 3.76-3.69 (mMERANIPLB149-3.42 (m 2 H),
2.20-2.14 (m 2 H, 1.99-1.912 (m 2 H. M (+ESI):
mz 483, 485 I\A—H) LE 15 -61 WO 2008/ 064474
PCT/ CA2007/ 0021 ~-NOBr ONF

3-(3-{3-[4- (24 r gphenoxy) pi peridin-1-yl]-1,

2, 4- oxadi azol -5-y PH- 1H pyra oI@leproggnoi c acid
Step 1: Ethyl 3-(3- N7
f3-[4-(2-brono-5-fl uorophenoxy) pi peri d -yl]-1,2,4-0
xadi azol -5- yl}-1H pyrazol -1 -yl )propa The title
conmpound was prepared in a simlar manner as descri bed
in Exanple 7 (step 4) from F
4- ( 2- brono-5-f | uor ophenoxy) - 1-[ 5- (1H pyrazol -3-yl)-1,2

(2R)-3+(3-{9>{242 BE6ino F-flvdrbphepoxy)gipeadinsiogi um, byidadideol 20¢} -1,2.4-
et hyl % br.ono ro |onat and obtai ned as the nore poI ar

oxadi 1500 MHz, acetone-d6): 6

Step 1:7. 91- T(480- A2Dithetyl-5-6x63 . X-didxolin M)yl|atetidadidid, 1

2 gg g P_é}QSIOE df? gﬁ)orgal clacwz( 1'Q|)4g 9% nﬁ*ﬁ&% rggi-[ élz H;O(}gi) was
added 3263m3thgqurmang (2—@ g, 2250mn()k) ang pﬁpluemesgtfomc aaid ((Oql 29g1H).75 mmol).
The re I{}I%I-% nillxt%ge \(IE@ stg're'd)at rt¥ol4d h(filtered tHtougRilicaPe? (SPISELPAL) hexane)

and COBQGPQE"F@»IC[ @Y? Qleﬁlftl?rﬁﬁ’nﬁmfm%or ophenoxy) pi peridin-1-yl]-1,
1H vaﬂz(lmmﬁta@pbiﬁ—a@ flz&) (sl HIH) 2 6R2 9B (n; YH), 2 PP302(16, 89),2.81-2.89

ol uti o
(m, IHES ]@2%8]3#)* 1(@ fI uor ophenoxy) pi peridin-1-yl]-1,
2,4- oxad| azol - 5 yI} 1H— pyrazol 1- yl)propanoate (75
| [ 4 2 ) add

rrg, T
—lﬁam d ( it ‘
nmol ) ToTzhalspmstOlmraf [(MB 2 %ém&l@lém@l G- di«:xoleih 4h-yl Jadetic acid (100

mg, 0. éﬁ]ﬂ/omé CRTICARES @J%%Qdcfﬁg)(&i @g@@ﬁ cs}{ﬂhcﬁ&%épégi“) (111 mg,
0.7 mngaiyat OhE end thegesdtiing mlqmrwmtlaed ﬂh‘éﬂ fond hwdvlere CH,Cl, (10 mL)
was ad@&d. r”ﬁ?éﬁﬁ’olmlﬂuré \N&SN@QHe& Jvnme))ld Wher RANE gﬁéd B@éfea‘hh O§Aus

acidified wth (1 and .extracted
Na,SOp.Filtered and e‘rh@retssirm YEgo & @féwléhq ﬁl%@qwnaewg NMRL400 MHz,
CDClp\er.oNaZ25@dh, anyl 3t he3 3P METH), 838-3.04 (m, 1H), 1.64 (s, 3H), 1.58 (s, 3H).

Step 3: (5R)-5-[(3-{5-[4-(2-Bromo-5-fluorophenoxy)piperidin-1-vy1]-1.3.4-thiadiazol-2-
yl}-1.2.4-oxadiazol-5-yDmethyl]-2.2-dimethvl-1.3-dioxolan-4-one

The title compound was prepared in a similar manner as described for Example

13, step 2 from 5-[4-(2-bromo-5-fluorophenoxy)piperidin-1-yl]-N-hydroxy-1,3,4-thiadiazole-2-
carboximidamide and [(4R)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]acetyl fluoride.

IH NMR (400 MHz, CDCl3): & 7.51 (dd, 1H), 6.62-6.70 (m, 2H), 5.00 (m, 1H), 4.71 (m, 1H),
3.86-3.93 (m, 2H), 3.78-3.83 (m, 2H), 3.58-3.63 (m, 1H), 3.38-3.44 (m, 1H), 2.04-2.10 (m, 4H),
1.62 (s, 3H), 1.59 (s, 3H).

Step 4: (2R)-3-(3-{5-[4-(2-Bromo-5-fluorophenoxy)piperidin-1-vyl}-1.,3.4-thiadiazol-2-
y1}-1.2 4-oxadiazol-5-v1)-2-hydroxypropanoic acid
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evaporated. The product was triturated w th hexanes
(2x2 nmL) and dried under high vacuumto give the
wao paoBesaonpound. 1H NVR (500 MHz, acetone- d6) : PGI/CA2®5/002139
(s, 1 H, 7.90 (s, 1 H, 7.62 (dd, 1 H), 7.11 (dd, 1
H, 6.87 (s, 1 H, 6.75 (td, 1 H, 4.90 (d, 1 H),
457(t 2 H, 3.83-3.68 (m 2 H, 3.61-3.54 (m 2
, 3. 1% Sdsperdidi)of (ZR)LS{@- {51[4((2+brdmb)5-fllorBPhehofP)piperidh-1-yl]-

SRR 4 e N R SRR

0.36 mihol )N WMe@H BS mLF) was 2B)1ed3K OB (61 mg, 1.08 mmol). The resulted solution was

stirred &Prt géerg%hﬁ 3,8@5? ed ié éﬁgr\gﬂlg‘ ﬁ@ﬁ)égﬂlﬁbxp Flr fngi/ﬂ) Ty hl:lan Exttacted with

EtOAco XlA¢icambined oygapwzamﬁwglsqqmed papoindydrons NatSpy, filtered and

evaporbt@é B vaeud” PhiBhBY *)ro%ugt)%@as uBitieh 8% ?ké%?xaﬁvé( HP%@EO' a‘ffo?& th@ title
To_a suspension o [ic at

compogpbC12 (100 nL) was added 2, 2- dlnethoxypropane (23 g

1H NMR B omrMH)z PROHPdNH B P8R esd) 1H)n7 01 afdl 9H(,&.6526.79 (mO1HR 4.80 (m,

0, 0000, 4 R, T Res u i . L35, 1, 205

2.17(@%)9098@((16(@1 Qi) MYinve MM e conpound. 1H NWR
(300 MHz, CDC13): 5 9.70 (s, 1H), 4.69-4.73 (m 1H),
2.97-3.04 (m 1H), 2.81-2.89 (m 1H), 1.62 (s, 3H),
1.57 (s, 3H). Step 2: EXAMPIE17
[ (4R) -2, 2- Di net hyl - 5- oxo- 1, 3-di oxol an-4-yl ] acetyl
fluoride To a suspen3| on of
[(4R) - 22d|msthyl ¥P- 1, 3-di oxol an-4-yl ] acetic acid

(100 ng, 0.6 Cl2 (2 nL) was added
(di et hyl am no?=I r t,q | uori de (DAST) (111 ng, O.7
nmol ) at OCa@theHresuIt |on was stirred at

OC for 1 h. Mre CH2C12 (4Q " The whol e
ni xture was washed with col 8 vvat dried over
anhydrous Na2SO4, filtered and evapor in vacuo to
afford the title conpound. 1H NWR (400)#%Hz, CDC13): 6
468471(m 1H), 3.11-3.17 (m 1H),F2.98-3.04 (m
, 1.64 (s, 3H), 1.58 (s 3H). Step 3:
- h

(2&-3-??@-1?&43%:%? sl

LT aldl

oxadlancdtﬂwll)-IZ-lB'dedDmﬂQS d| oxol an- 4- one The t itle
¢ onpom ti’é@sco%‘éﬁﬁf #5k fﬁr@?é}e&; {1 Siftfi 1P AR 28 8eRBBEd fo? 8ample 16

f
from S3{a-b b dHsraEReBNBpRHOyy b ErIraryl 3.4 ihadezelai-ox
carbox¥niladidd atélh @ﬂ( ?ﬁﬁll@aad car boxi m dalm de4and t I
| nme 0),40)
1 N (SR e 81088 (% THOORAGHER, B G804 45 T . 4 83-4.87
(m, 1H9, 635-6.53Qm( MH),296-3.52 08, 21, 3364)3. 76 st 2H)YB 326,42 (m, 1H), 3.21-3.27
(m, 1H), 2.04-2.11 (m, 2H), 1.90 (m, 2H). MS: m/z 514(MH+).

EXAMPLE 18
O O\
>\\/\<\
HO ’S/

%Q@

F
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3.86-3.93 (m 2H), 3.78-3.83 (m 2H), 3.58-3.63 (m
1H), 3.38-3.44 (m 1H), 2.04-2.10 (m 4H), 1.62 (s,
W@k)op/0d4430 (s, 3H). Step 4: PCT/CA2007/002139

(2R)-3-(3-{5-[4-(2-Brono-5-fl uor ophenoxy) pi peridin-1-y

I'1-1,3,4-thiadi azol -2- yl }

-1, 2, 4- oxadi azol - 5-yl ) - 2- hydr oxypr opanoi ¢ acid -63 WO

3-(3- { 2L08)- B/ 9- fRGTIphRHQ Yip&GRILBI-vI 10,3 Al-thitEReBED 1} - DR 4-oxadiazol-5-

SFQG- 5-1(3-{5-[4-(2-Dbrono-5-fl uorophenoxy) pi peri di n- 1-

Step 1:1, 3, 4-N-(TrftlicagawktyD)-MadpaitiPacdd avetitdil aster - 5- yl ) net hyl ] - 2,

2 di ”e]%)h%/{lss&en%mgn' }0%5%%8%1 ? e(lééo% H%}?Qﬁ%pﬁ% W%EQdedanAA (133

g, 635 rmml) dwihgdbs bt 0 ICwadter gdditions theatuspansionevasiajiawed to warm to rt and
stlmnga\ghéﬁ)tnﬁ C#dofopz'hl g‘ﬂ‘&%@lvg@ w3k n%{/é&"ia(v%cﬁmllrl] / Jﬁl whit€ rdsIHB was

extracte he conbi ne aers

heated i redlugin EEOBB G0 mbhyedes Ok fap3lsom. Fheso blwammoved in vacuo to

afford SRR CBIPLund) 1MACMR: (40D 115 mCBI QAL (AVAET) 8- fUSﬂ ‘émbYH) 4.27
parative HPLC to a for Ea?ej(t éﬁée conmpound.

(9. 2HY 3G6- MmOy 206732 o
6. 65-6.72 (m 1H) 4.80(m 1H), 4.70 (m 1H),
- ) ) .80 2

3.85 . 3.48-3.54 (m
Step 2 1y 1.98-2.06 (m

OH) . N a sulatidhilef N- (\rHﬂ)loroEoe@mespmc @cido-¢tyl@ster (3 g 11.7 mmol)

in dry %ﬁ H(Srzrggﬁvas qéd(eﬁl X ;3? er stlrrlng dat reﬂlux fPf } h thg sglution was

cooleditéirta dihg nyktupe whs filtared thg )sg 'a{g@wagmgiwglt}g:ql\d toluene. The solid
was drféqrt%ﬁfmqn@n@é Eor qudenﬁ NM‘R 06 R4%R) L@Iﬁct@\@% 4371@@@5-%& 1H), 4.28-

2.36 (IB»ZIPE %éé“éﬂ&n@ 35D) 156 épﬁ%éﬁbiw p11 %ﬂe(rﬁ %irﬁ IIIZ,;;“H) N- hydr ox

y-1, 3, 4-thi adi azol e- 2- car boxi m dam de and

Step3(7 )48( r‘{%l ¢ .‘l:‘oﬂ_n -flpgroplaenoxyp gg_ =1-yI 346th1ad1azol 2-

4 83 4VIBT 2.4- madidzlbl 5411)5?0-(#1f513rdaﬁ¢tv114ﬂ)-ala&n216 3. 82 ( m
@he%él%&&mfg%d EQ prf Tszbélzn(ﬂ%{ & @r aﬁéﬁ ﬁ;})gd fof Example
13, steﬁ 24:‘(%5—)[4 -(EXrviRi- E—ﬂlﬁrowleﬂomlwﬂld\h 3$- yl}NZhj'dﬂ@()Bﬂ 3,4Mhiadiazole-2-
carboxhinidam®fe and ethyl N-(trifluoroacetyl)-L-B3-aspartyl chloride.
'H NMR (400 MHz, CDCl;): 6 8.02 (d, 1H), 7.50 (dd, 1H), 6.62-6.70 (m, 2H), 5.05-5.10 (m,
1H), 4.71 (m, 1H), 4.26 (q, 2H), 3.86-3.93 (m, 2H), 3.78-3.83 (m, 2H), 3.66-3.72 (m, 1H), 3.57-
3.66 (m, 1H), 2.04-2.10 (m, 4H), 1.26 (t, 3H).

Step 4: 3-(3-{5-[4-(2-Bromo-5-fluorophenoxvy)piperidin-1-v1]-1.3.4-thiadiazol-2-v1} -

1,2.4-oxadiazol-5-yl)-L-alanine

To a suspension of ethyl 3-(3-{5-[4-(2-bromo-5-fluorophenoxy)piperidin-1-yl]-
1,3,4-thiadiazol-2-yl}-1,2,4-oxadiazol-5-yl)-N-(trifluoroacetyl)-L-alaninate (550 mg, 0.86 mmol)
in EtOH (5 mL) and water (5 mL) was added NaOH (104 mg, 2.6 mmol) and the resulting
solution was stirred at rt overnight. The solution was adjusted to pH 7 with HCI solution (1
mol/L), then extracted with EtOAc. The combined organic layers were dried over anhydrous
Na,SO, filtered and evaporated in vacuo. The crude product was washed with petroleum
ether/EtOAc to afford the title compound.
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F -64 WO 2008/ 064474 PCT/ CA2007/002139 3-(3-
{5-[4-(2-Brono-5-fl uorophenoxy) pi peridin-1-yl]-1,3,4-t
woe@dioeaod - 2-yl } -1, 2, 4- oxadi azol -5- yl) - L-al amtTieAS1021002139
1: N (Trifluoroacetyl)-L-aspartic acid a-ethyl ester
To a suspension of L-aspartic acid (10 g, 75 mml) in
THE was added TFAA (133 g, 635 mml) during 0.5 h at
lHNMk@oo%H%fm@ﬁI 8))087. 58"(1&1 %Fﬁpﬁ@&tdmlml% 6d- 693\% m) 4.90 (m,

stl

1), 5 o b g s S T S8 e S A 2 a3 52 om,

1H), 2heatmdﬁnt ,QH)e1.002.06MnE-2 8 M06n/Aly13veEy. N2 for 30 min.
The sol vent was renoved in vacuo to afford the title
conmpound. 1H NWR (400 MHz, CDC13): 6 7.44 (d, 1H),
4.80-4.84 (m 1H), 4.27&@,@@)1_2 3.15-3.20 (m 1H),
2.96-3.20 (m 1H), 1.29 (t, 3H). Step 2: Ethyl
N-(trifluoroacetyl)-L-3-aspartyl chloride To a
solution of N-(tryflogreacetyl)-L-aspartic acid
a-ethyl ester (§ 11y 7 I) |N\ﬂry tol uene (15 ni)
was added SOC12 m) . risng at reflux for 1
h, the solution was cool ed,\}\ A NfleNmi xt ure was '
filtered and the_sofid was washed witl _col d tol uene.
The solid was d to afford the tQt'@Hconpound. | H
NVR (400 MHz, 8): 6 4.71-4.75 (m 1H), 4.28- 2.36
(m 2H), 3.64- Qo(m 1H), 3.56-3.61 (m 1H), 1.31
(t, J= 6 Hz, 3H){ Step 3:
Et hyl 3- (3- {5- L4- (B- br onp- 5-f | uor ophenoxy) pi peridin-1-y
I] 1,3, 4-thi adi azol -2- yl}

etrazouégm_ag : Exan'pl e — 13 '~ t 2 " o

T L
5-y1)-34-ebal dbasatiosgil {LA0 g dggeanmp). Ehitoflioremetiaxpipheny boronic
acid (9@% o4 m&%ﬁa Pd@hﬁag @25( Iﬁ dbﬁz mﬁlo'i’ﬁn(tglqenéﬁ?mm was added

aqueous 20y I\(I@COQ&.B Sml, gigl(gmgrgl ¢ ﬁ;]ﬁeQ resgltmlgt@@e@ﬁquswture was
purged:’wﬁﬁm%ogé’n (tWasldshtly ﬁeaﬁgd' to%()@@ fors hiwhth stériAg uddek@ ritidgen

atmos }_%%A%S f%’(h(lﬁ Iegr ﬁ‘bteglPFTal}H PIPRESAGHSR PrpRre itojadpequsyl N HCI
and exfacted WitAGit@A0) ’F}Er?ctg?}n}lch lalgzerzydls-\oa@addl athlbrine yhd ditieda(NaS 0%).

SUsS sl qn of et . .
Sotvenss e FRPFRAT 85 sl MSsee i ayogmentlaran phriieg by column
chromdto@aght ¢ri sibicaaged Kgrzdlylllt}from 2Yitod¥a HiCkaEt(PAg)l AftN‘- ¢ancerfttagion, the

white ﬂ?%@gxl&aﬂorﬁ %R’l’l rﬁi&i@lﬁgﬁﬂgvlmao%ﬁ@ % hg to él @teq_le gmpound

as a whitegpotithe | HAMR (AAQ MEn DM B Qrdaiads! 392 Gbréleé)s 8- 783 (m, 2H), 7.57-
7.54 n@\aq{)mm d, TE 590 Wd o) Was7 esdn ts@st@ Fobvatda (Hﬂm) 3.68-

3.60 (e - %%agﬁ”?%ﬁfé?y@i%&& é% bbb a2 565 (MH),

Na2SO4, filtered and evaporated in vacuo. The crude
product was washed with petroleum ether/EtOAc to
afford the title conpound.
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-65 WD 2008/ 064474 PCT/ CA2007/ 002139 | H NWR (400 MHz,
MeOHd4): 5 7.56 (dd, 1H), 7.04 (dd, 1H), 6.68-6.73
W@ 20806474 4. 90 (m  1H), 4.11-4.15 (m 1H), 3.B8FB8AAH7/002139
(m 2H), 3.76-3.88 (m 2H), 3.66-3.74 (m 1H),
3.47-3.52 (m 1H), 2.10-2.20 (m 2H), 2.00-2.06 (m
2H). MS: nfz 513(MH#). EXAMPLE 19 C O NN N Np N
OO FFF {5[3-(4- EXAMPLE 20 _
[4-Chloro-4'-(trifluoronethoxy)bi phenyl -3-yl]oxy} pi per
i din-1-yl)isoxazol p-yl]-2H tetrazol-2-yl} acetic
acid To a susp
(5-{3-[4-(5- brggg%g_g? ophenoxy) pi peri di n-1-yl]i soxa
zol - 5-yl}-2H tetrazoly nace acid (130 ng, 0.269
mvol ), [4-(trifluorometho y‘yhaégﬁ}bgronBc acid (98
ng, 0.476 mmol) and Pd(Ph ngy
toluene (4 nL) was added aqueous 2
3.00 mmol ). After the resulting heterggge€neous m xture
was purged with nitrogen, it was getly heated to 80

022 mol ) in

Cfor 6 h with stirring under a nitrogen atnosphere.

chr onéﬁow;jsml‘qn ofd- (Ql-Broma Sgﬁhoxbglnalﬂx}e)ptpehdmm(ﬂ)%t g, BIO/97 mmol) in

@%ﬁ;m I
(1.990 td_, gil 38 muhel)t iThe ecactoorpmimiere veas stirrpdhatré fardl h. dThelgalvgmRwas

evaporét% gn&éf'%edu@éﬁs& gs?i} }ir%s@ge e d ?utedlw}th IK} ﬁé %nfgkti(a@ﬂed with

7.5/
EtOAcy The cgglblnfmprgaglcggye(rgwe@@nedgl\ég@ Oa), er(eﬁ;]ani ﬁyapogatg@under
reduce@p@@sﬂr@to @W the?tftléjeb gggﬁ_mc(m 2H), 2.12-2.02 (s, 2H),

15 NV G0 G resclons Bobids? 5%&@ ot B L, 673 11

4.89-4.85 (m, 1 H), 4.25 (g, 2 H), 3.79-3.72 (m, 2 H), 3.64-3.57 (m, 2 H), 2.12-2.06 (m, 2 H),
1.94-1.86 (m, 2 H), 1.28 (t, 3 H). MS (+ESI) m/z 413 (MH")

Step 2: 2-[4-(2-Bromo-5-fluorophenoxy)piperidin-1-yl]-1,3-oxazole-4-carboxamide

Ethyl-2-[4-(2-bromo-5-fluorophenoxy)piperidin-1-yl]-1,3-oxazole-4-carboxylate
(2.26 g, 5.47 mmol) was dissolved in MeOH (9 mL) in a sealed tube. The reaction mixture was
cooled down to 0 °C and ammonia was bubble into solution for 5 min. The reaction mixture was
stirred at 60 °C for 15 h. The solvent was evaporated under reduced pressure. The residue was
purified by trituration overnight in ether to afford the title compound.
1H NMR (400 MHz, acetone-dg): 6 7.82 (s, 1 H), 7.59 (dd, 1 H), 7.08 (dd, 1 H), 6.96 (s, 1 H),
6.73 (d, 1 H), 6.52 (s, 1 H), 4.90-4.85 (m, 1 H), 3.76-3.72 (m, 2 H), 3.64-3.60 (m, 2 H), 2.10-
2.05 (m, 2 H), 1.93-1.89 (m, 2 H). MS (+ESI) m/z 386 (MH").

Step 3: 2-[4-(2-Bromo-5-fluorophenoxvy)piperidin-1-yl]-1,3-oxazole-4-carbonitrile

The title compound was prepared in a similar manner as described for Example 6,
step 5 from 2-[4-(2-bromo-5-fluorophenoxy)piperidin-1-yl]-1,3-oxazole-4-carboxamide.
IH NMR (400 MHz, acetone-dg): 6 8.24 (s, 1 H), 7.59 (dd, 1 H), 7.08 (dd, 1 H), 6.73 (td, 1 H),
4.91-4.87 (m, 1 H), 3.77-3.73 (m, 2 H), 3.68-3.62 (m, 2 H), 2.11-2.05 (m, 2 H), 1.95-1.91 (m,
2 H). MS (+ESI) m/z 366 (MH").
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NN/~~~-N_}-OBr 00 F

(5-{2-[4-(2-Brono-5-fluorophenoxy)pi peridin-1-yll-1, 3-
WO@x@s0b+M4 yl } -2 Htetrazol -2-yl)acetic acid SPEpCA2007/002139

Et hyl - 2-j 4- (2- br onp- 5-f | uor ophenoxy) pi peridi n-1-yl I -1,

3-oxazol e-4-carboxylate To a solution of

4- (2- brono- 5- f1 uor ophenoxy) pi peri dine (3.281 g, 11.97

mmol) in EtOH (28.5 nL) was added et hyl

b -

R0 - 1 - : AN 'gmc?xazaﬁvllpmendme
was stThertith cmtnplotmd oBs ﬁrepared' hea smhlaentanmsas descalbed ﬂiré“ﬁample

11, steff EI%EEQ E- Bl §t5fﬁg>‘}%hteﬁ&£’y%§ @ﬂﬂ-ﬁﬁwﬁ 30 )%a%é §d4 X&rﬁ&hlmle
TH NMR ¢&10Mber acethmieald): ONG2Is) | H)i 76é(ed) 1ddy BOAf: étﬂéd 6 74 (dt, 1 H),
4.92- 4@9&&" 15 9‘3%‘4933'7@@‘%3?1{5 €3 5. 3%7\’(%1 sz Ilé 8 1?‘(&?%31’)( dd(),m 91 (m,

, dB)
2 H). Msw%swwa& MH) cr)l)ne 6. 73 (td 1 H), 4.89-4.85 (m 1
H, 4.25 (q, 2 H), 3.79-3.72 (m 2 H), 3.64-3.57 (m 2

2. -2.0 1.94-1.8 28
Step SJ{;I) H) _ i&éﬁ%ﬂ%@%@@&&mdm-l -yI]- 1 -0xaz f-}-i-vl}-ZH-

2- 1 4- (t2rBobovdacdthitdor ophenoxy) pi peri di n-1-yl | -1, 3- oxaz
| e-4- )
2t oyt - BRI SoBEind was prepased by prepRss g drciibed for Example ,
step 7,-f1_5b,nS4—(2)—)bam_1)d> -8-fllroc@phienocsyl)-d t[d-(2H2te@8zodS5 -18)-4,3-ovawbdl)2-ylhsiperidine
and et}g)etgfgﬁk%c%?a}ﬁ. Q{Wt&@ omgldﬁbéﬁeé? %L ?91‘1%&%%' Cé-rgﬁlﬂash
chromgiggraphp$ie:-1 A gogredientt sleipnfadrl 550% BtOAR Ehexanes dwsn25 mm) to afford

the tltl%ﬁduét%smno&tﬁoﬂdﬁ&n?ér 60 C for 15 h The SO| Vent was
evaforate under r duced Eress

TH NMR {360 MHzp3eetanedgk: 28 Khsol 8D n?éﬁt(dd d Ié} h7e99 (déi bﬁ)onﬁdM (dd, 1 H),
5.67 (s} b utozey, xp(mqumi 4.261(d\WRIY, 4085-MH (ma.e. ﬂ)oeendﬁés 8{5 2 H), 2.16-

2.09 ( ,fﬁi @711 B 1539 (?ﬂjt f%wlﬁs((é%glﬂ(fﬂ@ 49509) (m

1H) 376372(m 2 H, 3.64-3.60 (m 2 H), 2.10-
Step 62[ 05 ((_étZ?M'& Bromo35 Eluorop}genox%p@erld{vsl 91"1'%3} )oxazof4 y§}62 H-

2- [4 (tetrBob2ryl)3edticlgidophenoxy) pi peri di n-
| 1-
%/eparlre% tﬁfr%%gm %und%%ﬁr_&ﬁ%rgé Haagmg@gcr |a%$eg g Etx’&gf‘ﬁmample 7,

step 5 gom eghyd (5-%244-62rpromo-5-fluorophenoxy)piperidin-1-yl]-1,3- oxazolﬂzyl} -2H-
tetrazoalz{yﬂl)aée%atbr mmﬁﬁ@wm@m)&j B 1%5/‘ng) 7.59 (1, 1H), 7.10 (d, 1H),

xaz ar boxam

6.73 (tnithy 568! (%,g;i’{) 185505 (. 11913 3 354 2Ha, > 6(12 272 (s 24, 2.08-2.17
(m, 2H) dd88-1.96)m, QHYSMSt(dESL)dﬂ)z%MM% 87 (m 1H,

3.77-3.73 (m 2 H), 3.68-3.62 (m 2 H, 2.11-2.05 (m

2 H, 1.95-1.91 (m 2 H. M (+ESI) mz 366 (MH).

-67 WD 2008/ 064474 PCT/ EX2AMILIBAP139 Step 4:

4- (2- Brono- 5-fl uor ophenoxy) - 1-[ 4- (2H-tetrazol - 5-yl ) - 1,

3-oxazol - 2-yl ] pi peri dvae The title conpound was

prepared in a si m I aN nner as described for Exanple

hel g»—Qﬁr

F

(5-{2-[4-(2-Bromo-5-fluorophenoxy)piperidin-1-yl]-1.3-oxazol-4-yl}-1H-tetrazol-1-yl)acetic

acid

-68 -



11, step 3 from
2-[4-(2-brono-5-fl uorophenoxy) pi peridin-l-yl]-1, 3-oxaz
wWob@sdeqaas bonitrile. IH NVR (500 MHz, acet one-PRiG)/CAB)07/002139

8.21 (s, 1 H, 7.61 (dd, 1 H, 7.09 (dd, 1 H), 6.74
(dt, 1 H, 4.92-4.90 (m 1 H), 3.84-3.79 (m 2 H),
3.71-3.67 (m 2 H, 2.16-2.11 (m 2 H), 1.98-1.91 (m

Step 1:2 H) EY@VI(G‘E@I[)I (Wb?oxﬁ@-@ fiudrphenskBpiperidift 10W]-1,3- oxazol 4-yl}-1H-
(5-¢ é % - 5-TTuor ophenoxy) pi peridin-1-ylI-1, 3-
oxaz oltHazo}-1- ttrazol 2-yl)acetate The title

conpourd ¥R ok GRctEE fiom Bxahple28] stemp Rere pooletbarl doheshtrated to

give thy s G AR PH NRIBAENETS, Boonerdo 8265 4 FBh HOQ(0: 1 D, 7.09

(dd, 1 H),0a4 0id; RHY) 5681612 Hj, re93-4188 (e, hyH)bAHT(ge2 )t 8.84THe (m, 2 H),

371 3%?&%?&;“}%%&()@%9&21 @?%gra mn@c| bbt on fi\@ﬂg&%m/z@S

(MH)Et OAc / hexanes over 25 mn) to afford the title

product as the nor e poI ar isomer. 1H NMR (500 MHz,

acet one- d6 6 8.10 1 H, 7.59 (dd, 1H) 7.09
Step 2: dd, A5HP: 45(2',&[0111@.»5 uorpg)henoxvmyg eridin- gy[:h)l, -pxagol-4-ydi 1H-

(m 1t5!}azolﬂ=12y@)a&éilc agldH) 3 86 3. 79 (m 2 H) 3 71-3. 65

(m 2°H (m 97-1.91 (m H)

1.27 (’I{he t1§e Fﬂmpowgi quw;bareﬁfrza ﬂg@ewer ag@gs‘gn@ed for Example 7, step 5
from ethyd (§-22-[442(borRs-5-MRorBpHen b SIPRRIBO K Y -Ri3RR Bz 4 H1)- rH/J tbtrdzol3t-yl)acetate.

o RSRGELEG Yot oSl 747 o i o Lt G

4.85-4.90(m, FRRBPI8E.85, (m, BH)e p.63-3172 ¢y 2H)hY.D8-2.17 (m, 2H), 1.88-1.96 (m, 2H). MS
2- br ono- 5-f | uor ophenoxy) pi peridin-1-yl]-1, 3-
GESI)%’?(Zaiz%I% }-2H tetrazol-2-yl)acetate. 1H NVR (400
VHz, I\/E(]—I—d4) 6810(3 1H), 7.59 (t, 1H), 7.10 (d,
A 4.85-4.93 (m 1H),

i 1), 2.08-2.17 (m
2 H) ]A%spl“cﬁ'ﬁ e(nhodﬁh@nt oﬂlﬁl Qr—aEﬁha)matemtldﬁko(ﬂpbbi)lon of the present

1nvent1WdO§E§ éote@cf%lb]fe ﬁgpggﬁseér?od%})%g Im%ﬁ&y'é@e Pf Ex&gples 268 mg

microcrystdllinie @lloloae.G10-mag 9f crpscanmellase sodivm) and 4 mg|of atagnestum stearate.
The ac't"}%ﬁ %wt@%rﬁé@llﬁ@%@ﬁ&g@ Zﬁ’d EGILSARRREL AR LRR G 28 Brhd ‘mixture is then

lubncaeestt(mfgrwwnbﬁtwe 5n¢pr@@ﬁeéptﬁemwp| peridin-1-yll-1,3-
oxazol -4-yl -1H tetrazol - ylacetate The | ess pol ar
] ed_and

fracti fraom Exanpl e 20, p5 re |

concen \&Bi‘f the 1?%?““@%%9 faga d?? Ed é‘&fm‘ﬂﬁfﬁ‘g dolmefqmce kpepecific
embodivhents el nkosd BkillediBth2 @rt(vsill appidriate/th®Ovatidds chlank®s, modifications,
and sufsgiop g pmie preliwishél gepdting Rosgt Sairtandseops of e
inventidn.7 FeBexathplanefiectie do2ageS otheDhar the frefiehred doses ad se@ ortnhereinabove
may bczaﬂﬂ)icabjte 4%a é&nseq%lehge o \RribiSmelih tff I%Sp%%éiveness of the human being

treated for a particular condition. Likewise, the pharmacologic response 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 limited only by the scope of the claims which follow and that such claims be

interpreted as broadly as is reasonable.
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(MH) Step 2: (5-
{2-[4-(2-Brono-5-fl uor ophenoxy) pi peri di n-

WO 200B0d4434 oxazol -4-yl | -1 H tetrazol - 1-yl) acetT/CA207/d02139
The title conpound was prepared in a simlar nmanner as
descri bed for Exanple 7, step 5 from ethyl
(5-{2-[4-(2-brono-5-fluorophenoxy)pi peridin-1-yl]-1, 3-

WHADKZDAIMEDIIR: 1H tetrazol -1-yl)acetate. 1H NMR (400
MHz, MeOHd4): S 8.25 (s, 111), 7.59 (t, 1H), 7.10 (d,
1H), 6.73 (t, 1H), 5.69 (s, 2H), 4.85-4.93 (m 111),
3. 78- 3. 85 (Arvorpdunddf6Ru@uralfofmpladH) , 2. 08-2.17 (m
2H), 1.88-1.96 (m 2H). M5 (+ESI) niz 467 (MH).
EXAMPLE OF A PHARMACEUTI CAZ RORMULATI ON As a specific
enbodi ment of an oral pR Bfical conposition of
the present invention, a ng potency tablet is
conposed of 100 ng oWani, oneXofY ERBNpl es, 268 ny
m crocrystalline cellulo of croscarnel |l ose
sodium and 4 ng of magResiwpStearate. The active,
m crocrystalline cellulos nd croscarnell ose are
bl ended first. The nixture(Ds then | ubricated by
magnesi um stearate and pressed into tablets. Wile the

i nvent i on has S and illustrated in
or a pHpBY PRy Ao BB e EHIREPRER s ¢ hor eof .t hose
qisOa@Killed in the art will appreciate that various
risooi;trqanges nodi fications, and substitutions can be made
erein wthout depart| ng fromthe spirit and scope of
Zis Other NRfventi on. For exanpl e, effective dosages ot her

X-Y istNvayioy, macmaRbea:Rw(ﬁmsl AD)§.ot oxf(othdRaRbr nabove may

e s S Ao S RETAE 5 A B 0 s ey s
with oAb ithres h@dsnﬁ@ﬂ@ Ilﬁdegsndehﬂy SbAE frbMFIUONAE HRERYREL S

respo rve according to an dependlng
W is het Eﬁ%eﬁﬁ%{fgﬁ’@ﬁ QP10 P,F‘i”tﬁét‘é‘ yound sel ected or

vvhether there are present pharmaceutlcal carriers, as

I the tygs ofsfor mj\gt andg S of R’ S
r ali Eoyed uch ex\ﬁe N vari at \on
fference the resulN re cont mrp?%t(ed in

dante wit the Obj ects angfpractices the R2 ;Y’J ,
pr esent i nventi on. is intended therefore that the
inventign belémted only by the scope of the clains

1 h R6l KLaw |n rpr te 1as
R~pr oadl y LK . 20 dR %
CA2007/ 0 Al MED | S: corrpoun
rof skfucturgk folgrula |: g2R8 RZ R RS g2 WN X-7Y- Ar 2R9 ,
R12 OR11 q2 R
RO % R? 37/2 R \( s R S\
AN M a I Vala Y
N , ,
R1 ’ R1 R2 ’ R2 ;S"
R2
L N
¢ \ \N NR? Ry R R-N" SN RN
R2 — 2 — N >‘N
RZ JJ‘P‘ y R '
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(1) or a pharmaceutically acceptable salt thereof;
wherein gisOorl; r is Oor 1; Zis O S, or NR4; XY

w0 2008064@Q , N-CRaRb, CR14-0O CR14-S(0O) 0-2, or PCT/CA2007/002139
CR13- CRaRb; Ra and Rb are each independently hydrogen
or C 1-3 alkyl, wherein alkyl is optionally
substituted wth one to three substituents
i ndependent |y sel ect ed frog]fl orine and b@dr og Wis

heteroewyl | ecs ed fronNfhe € up conS|Nt|r7

Rl S~ \ RL \N \Sé\l,chPR N//,NN—N
N-NlN/SN?lORZRl ORL S~ R2/R2R2
'R2R2R2R28R10R18R181NR20 ICNNN

" RIN' RIR' R :Rr1 RR10-R\ /NRL_N\ R
R1 is hetergarzeRetedfigm-the Rlouy, cansistiz of: N R ssr R2 s rr R2 rss
R2 -70 WO 2008/ 064474 PCT/ CA2007/002139 S ,0,--N

andeN M -N R1 Rl BN(s hetesoar seI ect fr t he
grouchoanstlng bf )NNN% " N ~ N- NN

AR VE SV S—@y SV

\w
RC
| SN RO~ Y
N\/N\N Wi W) \
» ’ 4 RC JJJ" ,
Y
RC H
O, RS >
W) (KN \@N S_/'C
/ HN‘{ [ ’
RS HN{ ' s R 57
N
RC\N: \Z RN \Z RO N~ /2
\ . N
_ - \ ( y
Jf‘ ¥ j\rj\. ) fr’g y R ‘F'J\‘ 3

wherein R€ 1s -(CH2)mCO2H, -(CH2)mCO2C1-3 alkyl, -(CH2)m~Z-(CH2)pC02H, or
-(CH2)m-Z-(CH2)pCO2C1 -3 alkyl; wherein any methylene (CH2) carbon atom in (CH2)m or
(CH2)p 1s optionally substituted with one hydroxy, one amino, or one to two fluorines; and

wherein said R1 heteroaryl ring is optionally substituted with one substituent independently
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NO- .rte RRe Re NN R\NN\ NNNRS | R S Re

O- NNMNN/N/N/N ReH ONNRNNRe HN HN N, Re
wOR008BeH7TN Re- N RC_N" N~ N _ N Re~O% Re~SkPCTMEA210@002139

wherein Rc is -(CH2) mCO2H, -(CH2)nCO2C 1 -3 al kyl,

-(CH2) m Z- (CH2) pC2H, or -(CH2)m Z- (CH2) pCO2C 1 -3

al kyl ; wherein any nethylene (CH2) carbon atomin

selectef Gldd mbcgfoup(&hmtmg &F cOmid, BlidkEn, C3UbsikiL @Y Qﬂall&b)t)h (q0galkylthio,

Cr-4 R B SRR aryi 1ing s optional 1y

each R2 ihintibpenti@fllyWelebted MROnS the rodpunsistindependent |y -71 WO
@8@@64474 PCT/ CA2007/ 002139 selected fromthe group

%i ng of cyano, halogen, C 1-4 alkyl, C 1-4
ahkgmm, C 1-4 alkylthio, C 1-4 alkylsulfonyl, and tri
goronethyl each R2 is independently selected from

Vbup consisting of: hydrogen, hal ogen, hydroxy,
amno, nitro, C 1-4 alkyl, optionally
%Hqﬁgltuted wth one to five fluorlnes C 1-4 al koxy,
opticnally substituted with one to f|ve fluorines, C
niwo,al kyl t hi o, optionally substituted with one to five

fQ ug aikyE Sptionally substituted with one to five fluorines,

C1-4 alkoxy, optionally substituted with one to five fluorines,

C1-4 alkylthio, optionally substituted with one to five fluorines,

C1-4 alkylsulfonyl,

carboxy,

C1-4 alkyloxycarbonyl, and

C1-4 alkylcarbonyl,
Ar is phenyl, naphthyl, or heteroaryl optionally substituted with one to five R3 substituents;
each R3 is independently selected from the group consisting of:

C1-6 alkyl,

C2-6 alkenyl,

(CH2)n-phenyl,

(CH2)n-naphthyl,

(CH2)p-heteroaryl,

(CH2)n-heterocyclyl,

(CH2)nC3-7 cycloalkyl,

halogen,

nitro,

(CH2)nORA4,

(CH2)nN(R4)2,

(CH2)nC=N,

(CH2)nCO2RA4,

(CH2)nNR4SO2R4

(CH2)nSO2N(R4)2,

(CH2)nS(0)0-2R4,

(CH2)nNRAC(O)N(R4)2,

(CH2)nC(O)N(R4)2,

(CH2)nNRAC(O)R4,
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C 1-4 al kyl sul fonyl, carboxy, C 1-4 alkyl oxycarbonyl,

and Cl1-4 al kyl carbonyl; Ar is phenyl, naphthyl, or
whedoenerryl optionally substituted with one torPET/¢a2(83/002139

substituents; each R3 is independently selected from

the group consisting of C 1-6 alkyl, C2-6 al kenyl,

(CH2) n- phenyl, (CH2)n-naphthyl, (CH2)n-heteroaryl,

(EEpa (SENCT e, cin

((@Fh)n@é&ﬂ,, (CH2) NNR4SCRR4  ( CH2) nSO2N( R4) 2,

( NC@PRAD,  (CH2) nNRAC( O) N(R4) 2,

( n R4)2,. (CH2)nNRAC(O R4, -72 WD 2008/ 064474

f %g&mgb" ( CH2) NNRACCRR4, ( CH2) nC( O) R4,

QCEH3)-PCCANcrtphihyl, (CH2)s-Z- (CH2) t - phenyl,

(ERZIt@IeRBL oeyer 1, (Go)s o ()

(ZE DA KGHD)-heterocyclyl,

(CH?2)s-Z-(CH2)t-C3-7 cycloalkyl,

(CH2)s-Z-(CH2)t-OR4,

(CH2)s-Z-(CH2)-N(R4)2,

(CH2)s-Z-(CH2)t-NR4SO2R4,

(CH2)s-Z-(CH2)t-C=N,

(CH2)s-Z-(CH2)t-CO2R4,

(CH2)s-Z-(CH2)t-SO2N(R4)2,

(CH2)s-Z-(CH2)t-S(0)0-2R4,

(CH2)s-Z-(CH2)-NR4C(O)N(R4)2,

(CH2)s-Z-(CH2)t-C(O)N(R%)2,

(CH2)s-Z-(CH2)t-NR4C(O)R4,

(CH2)s-Z-(CH2)t-NR4CO2R4,

(CH2)s-Z-(CH2)t-C(O)R4,

CFs,

CH»CF3,

OCF3, and

OCH2CF3;
in which phenyl, naphthyl, heteroaryl, cycloalkyl, and heterocyclyl are optionally substituted with
one to three substituents independently selected from halogen, hydroxy, C1-4 alkyl,
trifluoromethyl, and C1-4 alkoxy, optionally substituted with one to five fluorines; and wherein
any methylene (CH2) carbon atom in R3 is optionally substituted with one to two groups
independently selected from fluorine, hydroxy, and C1-4 alkyl; or two substituents when on the
same methylene (CH2) group are taken together with the carbon atom to which they are attached
to form a cyclopropyl group;
each R4 is independently selected from the group consisting of

hydrogen,

C1-6 alkyl,

(CH2)n-phenyl,

(CH2)p-heteroaryl,

(CH2)p-naphthyl, and
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(CH2)s-Z-(CH2)t-OR4, (CH2)s-Z-(CH2)t-N(R4) 2,
(CH2)s-Z- (CH2) t - NRASQ2R4, (CH2)s-Z-(CH2)t-C E1,
W@ aBpeHZs (CH2) t - CO2R4, (CH2) s- Z- (CH2) t - SO2N( 1Ral)/2A2007/002139

(CH2) s-Z-(CH2)t-S (O 0-2R4,

(CH2)s-Z-(CH2) t - NRAC(O) N(R4) 2,

(CH2)s-Z-(CH2)t-C(O N(R4) 2,

(CHR)SCZ7 cRiBAkyINRAC( O) R4,  (CH2) s- Z- (CH2) t - NR4COR2R4,

(CH2)s-Z-(CH2)t-C(O R4, CF3, CH2CF3, OCF3, and
whereimallybphenyl; hetegparyl a%@ﬁi,qa’lkyh aﬁmpﬁypa}liwpg}tgtgfl ngh one to three
groupsdtydeperdekly selestell fremematopen, ¢ -4 atkyl,apt iqnaklkyxy; or two R4 groups

substituted wt. ne to three. substituyent .
togethe? i34k Aot ek BEY ke 1 PERFEATD 4t Fgtfiheged raono-r bicyclic
ring systeiaydptionallyi dohteésringren hditiorsah Heteroatom seléctedyfrom§,iSo Nl land NC1-4
alkyl: substituted with one to five fluorines; and wherein

o R TR e o) SR SLOm A B s o onlY

I QL ' OX Y., - .
. SELESHY L ATRPMB AR 06 Gl iy
selecteg fogpflegrinetand dpidrosget her with the carbon atomto which
R13 ishhéypgat, € a4 aleghadorine) of Bydiday;cycl opropyl group; each

. 1.8 i ndepepdent.] v sel ected fromthe group consisting
each Rgzélls W&‘%&?ﬁé’ﬁ&lé %L%l al kyl, (CH2) n-phenyl,

eachm(i@ﬂﬁi)egeﬂdi%h@iﬁﬂfrﬁ’é r frofat2bnt; napht hyl , and -73 WO
hp2003L008418 PCT 007/1;303.139 (CH2) nC3- 7 cycl oal kyl :
each p g adenepdentiyan mtggerftam 1505 oaryl, and cycl oal kyl are

each n pihdepeaténlysmbistegdridtomOwe 2n one to three groups
eachsEﬂﬁ&%@g&%@%}{ixg[gge‘f%ggh{orgrgngal ogen, C 1-4 alkyl, and

C _ groups together with the atom
each t isandependently ey ideger fomaktoed form a 4- to 8- nenbered
nmono- or bicyclic

2. The compound of Claim 1 wherein m is 1.
3. The compound of Claim 1 wherein q and r are both 1.

4. The compound of Claim 1 wherein X-Y is CH-O.

5. The compound of Claim 4 wherein Ar is phenyl substituted with one to
three R3 substituents.

6. The compound of Claim 1 wherein RS, R6, R7, R8, R9, R10, R11, and
R12 are hydrogen.

7. The compound of Claim 1 wherein W is heteroaryl selected from the
group consisting of:
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ring systemoptionally containing an additional

het eroatom sel ected fromO0O, S, NH, and NC 1-4 al kyl;
wWR200886147R7, R8, RI9, R10, R 1, and Rl12 are eap¢T/CA2007/002139

i ndependent|y hydrogen, fluorine, or Cl1-3 alkyl,

wherein alkyl is optionally substituted with one to

three substituents i ndependent I y sel ected from

fluorine and hydroxy R13 rogen 1C 1- %C

fl uorng roxy; R is hy
al kyl ; h;n S i ndepe Iy anlntege omOto
4, each NN |ndependen y an integer from?2 o0 3;

each n is |ndependentIyRan integer fromO to 2; each
S is independently an integer from1l to 3; e,?d each t
'S mdependently an integer froml to 3. 2. The

corrpou m 1 wher N}B,uls 1. 3.o1The xo und
of Claim vzc;aeln g and\r re‘%botan 1. R ’fh rrp‘?
conpound_Hf aiml wher@NX-Y is 0. 50_T e
conpounoRof Caim4 wherein Ar is phenyl substituted
wWth one to three R3 substituents. 6. The conpound of
Gl ai mgl vhengichmB3und s CIfffn 7 FherdR2RWAyarkilch, and  R12
are hydrogen. 7. The conpound of Claim1 erein Wis
heteroaryl selected fromthe group consisting of. -74
VO 2068/ 064thé4ompdikd @i 0d3kin W1 5) _.\ R1L §).\
RL\ S \\/ NN NNR R R RL\ N~~RLN~1R
“and / / R2 O-N ON 8. Thgzconpound of Caim7

wherein R2 is hydrogen. 9. |The conpound of Claim?7
wherein Wis R2 w%/%
/

O—N

10.  The compound of Claim 1 wherein R is heteroaryl selected from the

R%. N,
N
\

group consisting of

wherein RC is -CH2CO2H or -CH2CO2C1-3 alkyl.

11.  The compound of Claim 10 wherein R1 is

RS, N
N
\
N={
N

12.  The compound of Claim 1 wherein q and r are both 1; X-Y is CH-O; W is
heteroaryl selected from the group consisting of:
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Rl / ON 10. The conpound of Cdaiml wherein RL is

heteroaryl selected fromthe group consisting of R
w@booBl4RE~N \ RC .N N ssj~ .rte Rc-N N~ Rcp@/NA2000/002139

and N-I wherein Rc is -CH2CO2H or - CH2CO2C1- 3 al kyl .

11. The conpound of Claim 10 wherein RLis R c,

N NL'N N 12. The conpound of Claim1l wherein g and r

are both 1; X-Yis CH O Wi s hetero%yl | ect ed
fromt Wﬁgonswﬂ 17/75V\D Os(ﬁ
PCT/ /021 SRL\ S NN NN
R2 R2 R2 NRN\ Rl 5) -\ ndNRlll R ON O\ and RL

is heteroaryl selected omthe group consistrng of: R
c |\|~NNRC NRe~-Nc @ Rc-WR\\ N and N~ ._, wherein

Rc is -(CH2GERH.Or - CH2CORCL- 3 al kyI 13. Th& conpound
of d aR Vyh-e ei n Vp§1\(/'h%/ ONRand %
/
R? O—N )

and R1 is heteroaryl selected from the group consisting of:

Re. N
‘N‘
\
N Q Q

wherein RC is -CH2CO2H or -CH2C02C1-3 alkyl.

13.  The compound of Claim 12 wherein W is

R2

s eal

/
O—N

and R1 is

wherein RC is -CH2CO2H or -CH2CO2C1-3 alkyl.

14.  The compound of Claim 13 wherein R2, R5, R6, R7, R8, R9, R10, R11,
and R12 are each hydrogen.

15. A compound which is selected from the group consisting of:
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Rc~N' N'"'N N~ wherein Rc is -CH2CO2H or -CH2CO2C1- 3

al kyl. 14. The conpound of Claim 13 wherein R2, R5,
wWOR08MF447R8, RO, R10, R11 and R12 are each hyrPeDgamo7/002139

15. A compound which is selected fromthe group

consi sting of- -76 WD 2008/ 064474 PCT/ CA2007/ 002139 O

HOh NN M\ NSN '"~-NOCF3 NO HO--NON N\ N

S/~N}-N }-@Br ~N~/ F HOON ' NDOBr ONF

HOO NN " NNW OO CF3 ON

HO
N
| }-NO—O CF,

NN

0

ra

N\N

/

N\\N JYS
NI\ />——NC>-0 Br

N

HO{
N/
\
F
\

2

0

HO\<
N

N
~N
Nﬁﬁ/y
O\N
N
~N
Nﬁ
N O CF
o sn
N @

b

- 77 -



-77 WD 2008/ 064474 PCT/ CA2007/002139 HOOS N S />/

-NOOCF3 NHOON " NNNOOC ONOBr OHO ON
wORMNSAN47O Br N F, and HO ON NN NN O NC/BA2000/002139

F or a pharmaceutically acceptable salt thereof. 16.

A pharnmaceutical conposition conprising a conpound in

accordance with g@laim1l in conbination with a

phar maceut i cdl9v“acceptable carrier. -78 WO
2008/ 064474 PCT/ ¢002139 17. Use of a conpound

i n accordance with m1l for the treatnment in a
mamal of a di sordelN gi ti g~ or di sease responsive
to inhibition of stearo I-}w@@ CFs

N

0]

Ho\<\
N
N N
\/
NJ\/;
O\N

Br ,
0
HO\<
N
\ —
N=N N
o />——N/\:>—O Br
N
F , and
0
HO\<
N\
N/ \N
\ —
N

| ;>—N<:>—O Br

or a pharmaceutically acceptable salt thereof.

16. A pharmaceutical composition comprising a compound in accordance with

Claim 1 in combination with a pharmaceutically acceptable carrier.
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delta-9 desaturase. 18. The use of Caim 17 wherein

said disorder, condition, or disease is selected from
w0 b@sgeanp consi sting of Type 2 di abetes, insuPCTICA2007/002139

resistance, a lipid disorder, obesity, netabolic

syndrone, fatty liver disease, and cancer. 19. The use

of Claim18 wherein said |ipid disorder is selected

fromthe group consisting of dyslipidenia

hyper p|d ertr cer,i dem. S r05|s
nyper ol e atiRouId Al e ake i GRI Beor 6 Fegient ina
mamma¥ ofa disorperycshditionaccdisehanesporsive teliriibitidn bfisttdreyl-coenzyme A
nL{f acture of a nedicanment for use in treating Type
delta- SJFUESS e

insulin resistance, a |ipid disorder,
obesity, netabolic syndrone, and fatty |liver disease

in a nlgl sor e%%e off I@? 1H1SP7 \gfl?rgnas' {Hh(g&rme&ﬁfdﬂl(ﬁlabld isease is

lipid r S selecte rom oup cons

selected ffrogy the @p@t@eqwastmgﬂfél?ymc Biddaheies, anp?erleSlﬁﬁa@(F@y ) élpld}bﬁﬁrgel‘ obesity,
metab(ﬁcggﬁ(g%ﬁe,efagg iiSer difMRERROOAREL erol emia, [ow HDL, and

19. Theuse of Claim 18 wherein said lipid disorder is selected from the group
consisting of dyslipidemia, hyperlipidemia, hypertriglyceridemia, atherosclerosis,
hypercholesterolemia, low HDL, and high LDL.

20.  Use of a compound in accordance with Claim 1 in the manufacture of a
medicament for use in treating Type 2 diabetes, insulin resistance, a lipid disorder, obesity,

metabolic syndrome, and fatty liver disease in a mammal.
21.  The use of Claim 20 wherein said lipid disorder is selected from the group

consisting of dyslipidemia, hyperlipidemia, hypertriglyceridemia, atherosclerosis,
hypercholesterolemia, low HDL, and high LDL.
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