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TRI AZOLE DERI VATI VES AS VASOPRESSI N ANTAGONI STS Thi s
invention relates to triazole derivatives and to

woe@sesxes for the preparation of, internedi at BST/IEBGH/004059

in the preparation of, conpositions contai nls&g and the
uses of TREBGORE AERTVAIEY R3S FAROPRETSHIOMETASAN ISt i ves of

the present invention are vasopressin antagonists. In

B 'idv%Hﬁ@H rdIBY t& 1R asatisdss afd td pfocsses R QRE Yreparation of,
and have a nunber of therapeutic applications,

Ip@rme@aneawwd imthe ipeeparatignrf n@orﬁﬁosﬁx‘f"é‘ﬁéﬁii‘iaﬂ*ﬂﬁe%ﬂd the uses of, such
ddLiiRsY and secondary). There is a high unmet need in

the area of nenstrual disorders and it is estimted

that up to 90% of all nenstruating wonen are affected

i ?%Iedﬁgﬁ\?a?vey%fttﬂedgre/% t Wéfﬁf&n”bl%svm é%fn %Héﬁﬁnlsts In

activities to nenstrua paln and
pasti¢utart thely tarmentawuﬁa ob dlae Mwlrecﬁptmnd h@@r@ nanyb@apf therapeutic

%{ Cét%?lg dﬂeﬂ’t J,J‘af% %tt‘?estr@ettthgﬁfgf V%yérﬁ%ﬁ&}r%d}@gﬁprlf‘)&n@?a?pgasr?condary).

nary <henorrhoea evi e
Fam |y PhyS|C|an 60 489-96.}. Menstrual pain in the

+t9e\’|5§ e%%%g&ﬁlhw £ ne qﬁle %Y%n%’foﬂgﬁ_{#ﬂ[ dEX%FSa&IId ‘f'lé dstimated that

and Ioo

atd Pty of all cmgarrstruam’rgawgemnrzare wftected wbstume rareeai bp to 42% of
t hat radi at ou

d | . .
B (79, Aofioenchel Aplea J08a TN EHT oayt MoR LT ooy, getmates
toaf émuhugﬁlgbr mnﬂongsmmncnglrs dhjemr @en tbist irothel ?ﬁgsl & eregisult {Coco, A.S.
oega and can a as, ei . . .
BB daimaty s enetibrendesvioat [45heG efeiea? el Plysician. 6o,

48pgmpsed when no abnormality causing the condition is
identified. This affects up to 50% of the fenale
popul ati on {Coco, A S. (1999). Primary dysnenorrhoea.

MBR3th M plind Gn 'tRé SbweAEBHbHER |EadSHds¥d Pr%}l/%ybnwmalﬁt@peractlwty and
489-96.; Schroeder, B. & Sanfilip 9

18gyrRcheterifg Bleod Hgwp dihgse patapﬁhysap'%%a' é&%réqﬁssreswl?ze\ﬁbeaﬁmna' pain
{}138 rafdi“été& ouPRAtRE back 4Ad RGSS THis Ny trasiRY W@ﬁaen‘?@ehng nauseous,

Wiere an underlying gynaecol ogi cal disorde

h%vlrgg @@@@phe%@?ﬁs%r@a drerEiNFerBRIAs Thisegopdigion m%i%ﬂv&mnorrhoea
%sds%sse élg sdled éd fh%'r Hamafy HRBESH Ry SROUMNIARYea.

ysnenorrhoea w |l be"diagnosed. Secondary
dysnenorrhoea is diagnosed in only approximately 25%

9F|m£'§/”5{j§n§éﬁofrrﬁ6é£‘9s fof ML EP %@Hrﬁd“%ﬁtg @”ﬁl&h{?h%acondlt:on is

I'n conjunctifon wth nmenorr
Weoiifiedt sTrﬁmff@ntmun@b 30% affthe Eefraale abeulahorggﬁmecbl&QWQQ) Primary

QM&%'rrﬁBé;‘. [QSVHQ\M [@6%@]. American Family Physician, 60, 489-96.; Schroeder,
B. & Sanfilippo, J.S. (1999). Dysmenorrhoea and pelvic pain in adolescents. [Review]
[78 refs). Pediatric Clinics of North America, 46, 555-71}. Where an underlying
gynaecological disorder is present, such as endometriosis, pelvic inflammatory disease
(PID), fibroids or cancers, secondary dysmenorrhoea will be diagnosed. Secondary
dysmenorrhoea is diagnosed in only approximately 25% of women suffering from
dysmenorrhoea. Dysmenorrhoea can occur in conjunction with menorrhagia, which

accounts for around 12% of referrals to gynaecology outpatients departments.

Currently, women suffering from primary dysmenorrhoea are treated with non-steroidal
anti-inflammatory drugs (NSAID's) or the oral contraceptive pill. In cases of secondary
dysmenorrhoea surgery may be undertaken to correct the underlying gynaecological

disorder.



Currently, wonmen suffering fromprimary dysnenorrhoea
are treated wth non-steroidal anti-inflammtory drugs
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secondary dysnenorrhoea surgery may be undertaken to
correct the underlying gynaecol ogi cal di sorder.\Wmen

ffering fro menor r hoea have.cir
Halgh sLltetiie Boly SEToRESS rafe SirEvafig, fesdhiessin tevels which are
@D@a&éwmdn Ithrbsbemlsédvyd th@a‘lthgtwdrﬂm stethe shmeringd oft the menstrual cycle.

nst.rua cle. Inhi b| har macal
TETPhAL Sohd Rimadiigea aletk, of asHEshgpigs prne vasopressin
resespdromay Pevepy dgmehodiyssgenor r hoea. The conpounds of
the present invention are therefore potentially useful
in the treatnment of a wide range of disorders,
Taetdofripoandsy ofatd g pessehbinverionlee tsrefdrelpctemiBfly usdtarif Xheétreatment

;9? r Voz‘%c r%}ré)és?ft 3'33%{3{53 rﬂ%ﬁ&%@qﬁ%ﬁ %ﬁgré disease, anorexia

(nlenmbudlange@n@mmty aﬁdmedsascals&fmzﬁl SthettvgplerdsRNsdulidm, cardiovascular
hear t f trem cat arac central

2bte.c (o, BrG0R. AN e R PEn e e St bkes - ile, edema,
(hlypérhaﬁerﬁla) ceiaviati, Vdéndalsﬂérd@ms sy316mi digeasediceRBERascular ischemia,

ression, .di abetes ne I|t srrenorrhoea pr | mar )
o8B o e e CUT Y ASSAT | CRreraRmociabeids melitus,
@pdﬁﬁnﬁdrfho@él S{prlrgas}'t rawdntmbmdmy) demeaise, (ingludingOMBotion  sickness),
%I)éaaecol o ical di s?r?ﬁ fjheart dj sease, intrauteri
f

QPR PEE o ORI Shask i lRUEP Rl M AEFAoaiRdiseape, heart
disehse, t inBauteline QRIWR, retasgdien) tilbemdtion | (FRARIMg }Héngmatoud arthritis),

m cturition disorde t] esnerc 0
BRI, CRetatiic, hea, GRESE ingn bR Acu e dkerder: hitlesmerchz,
@ubeslaim, obmsotuﬂé@onpuhsm-mum sor geendestul ardiabetes, obesity,

|8¥ ertv%?c%%ls@@éfwg o ?rrR/rB % 9?%%%:p9e%ature ejaculation,

Beamatuct (!predem@aaﬂ:\ur rpwabnqiy gRass, Ragnald'd @séaﬂeerenavdn@ease renal
E?r f emal e sexual

un tion, septjc shoqc
Wit dBre Soferle SEReeipbRgtory ReBHiE SErds SreBgSRpiis spnal cord
tifj@g} thromsosis, Qrbgenital tratt ikfeced o urbBinibsisul arly of
interest are the follow ng di seases or disorders:
anxi ety, cardi ovascul ar di sease (including angina,
®aktuslg beinasest ard1iHeeadlcisd Olﬁead%eafrﬁisb&idrsﬂ e, edenm,

hypematr em a dysnenor r hpe ri.ma and secondary), .

BHeHe r i Al BERES, (it Hisinf:dtafToss SRAiso ypettehsion, neart

fallurequt edérne, glhwﬁrhair@ﬁlaydaﬁyﬂﬁendrmbbaﬁﬂ@inh@ﬂy and secondary),
r heumat.oi.d art hri tlsa

%P Clgﬁbg a ENreE P‘EIP‘@”%J EVALS Hes lgﬁﬁynfﬁnge growth retardation,
(rilaeineatioh (imdling amslnkRayidagdhritisy]i ttestnerchz, preclampsia, premature

ejaculation, premature (preterm) labour and Raynaud's disease.

The compounds of the invention, and their pharmaceutically acceptable salts and
solvates, have the advantage that they are selective inhibitors of the V1a receptor (and
so are likely to have reduced side effects), they may have a more rapid onset of action,
they may be more potent, they may be longer acting, they may have greater
bioavailability or they my have other more desirable properties than the compounds of
the prior art.

According to the present invention there is provided a compound of formula (1),



The conpounds of the invention, and their
phar maceuti cal » acceptable salts and sol vates, have
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the Via receptor (and so are IPkely to have reduced
side effects), they may have a nore rapid onset of
action, they nay be nore potent, tNhey may be | onger
acting, they may have greater b )Labl lity or they

nmy have ot her nore desirab pr ties than the
conmpounds of the prior ar:‘cﬂordl ng to the present
invention there is prowded—a cong g of fornul a
(1),- xo fA\N Y (I) apharrrace al » acceptabl e
derivative thereof, wherein: X represents -[CH] a-R or
-[CH2]a-O[CH2] b-R;, a represe S a nunber sel ected
fromO to 6; b represents a ndflber selected fromo to

©r alghaepsceatedl§ abbeptdble 0érivdave theRsof vedrginent s a 5- or
6- menbered saturated, partially saturated or aromatic

heterocyclic ring conprising either (a) 1 to 4
m rbbﬂageﬂtsaer 6b)[cﬂi2]9®y[@ﬂa y®;0mor 1 sul phur atom

(c) en atom o ur atomand 1 or 2
n| t rad%?feﬁ?%gr? nugoer B?f%?tﬁ‘;/?r ﬂb&qq’ut ed with one or
NnDr e bgeerepents BFGRDRE eslbttyd FBhETtoesl from W Y
repr %tsent S on ?:gﬁ e substituents independently

3 Or

sel e&t'ERTSSPRHH ]G -RL. which may be the sane

or diff eH@flfep?éseﬂ%C&SD@rO&ﬁfeﬁWéﬁed Sat@riateR2pAtIAMCIH IR aromatic

ndependent|ly represents selected fromO o
PO RS e, boblhing ctes GudrBrh aifiagen AT BBy feoygen atom or

BUIg’ﬁ@rr atgaﬁ{ teclﬁrt ey 1f b@@eﬂtétaﬂﬁorh Rﬂsmﬁﬁhu@@@n%ﬂlﬂ rdiPnQ?f?ntrogen atoms,
I N naen resents a
rBlcaly SaRutlest ¥ P Bl ois P e RIBRERST P B ST o aY:

or 6-nenbered unsaturated heterocyclic ring,

onpri si gelther a) 1.to 4 nitrogen atoms
S ctseat ot o Tl SRt clsP Rty SSIaFiRdh T TPBHCHA R
Whithl rediuibe theGsan st diffepéntdt BaEH 6&RIFrence;

¢ at each occurrence independently represents a number selected from 0 or 1;
d at each occurrence independently represents a number selected from 0 to 6;
R' at each occurrence independently represents H, halo, CF5, CN or Het':

Het' at each occurrence independently represents a 5- or 6-membered
unsaturated heterocyclic ring, comprising either (a) 1 to 4 nitrogen atoms, (b) 1 oxygen
atom or 1 sulphur atom, or (c) 1 oxygen atom or 1 sulphur atom and 1 or 2 nitrogen
atoms;

V represents a direct link or -O-;

Ring A represents a 5- to 7-membered saturated heterocyclic ring comprising either (a)
1 to 4 nitrogen atoms, (b) 1 oxygen atom or 1 sulphur atom, or (c) 1 oxygen atom or 1
sulphur atom and 1 or 2 nitrogen atoms, or it represents a phenylene group; ring A
being optionally substituted with one or more groups selected from Cq alkyl, phenyl or
hydroxy;

Q represents a direct link or -N(R?)-;
R? represents hydrogen or Cy alkyl;



atonms; V represents a direct link or -O; Rng A
represents a 5- to 7-menbered saturated heterocyclic
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1 oxygen atom or 1 sul phur at off or (c) 1 oxygen atom
or 1 sulphur atomand 1 or 2 nitrogen atoms, or it

ARG PR S R g AR U0 8% bRk Yo or e
adridy the 'm{wlasoa wiyale doeyng @ptice;milesmh:satuaaddwitbcmnd |or|kmore groups
%?ﬁp'g%g%%tg l%ﬁéoe F&E}Z@QR@' ﬂgggﬁgﬁo&ﬁﬁ){ uc%d% p% %%p?/ ring or Het’,
famietthet (grcwpbeezaanmcﬂe rtgalrlyb Otbmt)@%”)é ms?tﬁtegggmgforﬁ ro: more groups

I itu

?P%E%W&gsﬁgé%&eggfnﬁw)e?gcfed fromW, or Het3
(optl akpreséntseC,.§ calyl [optizeally subgitued Hettd, omndort Ieore  groups
B A8 TR Rl 5% P idheR cptonaty
rseqbsﬂetedtveth@:‘neairk%dre (gupipismrthipbycljaulbsgle;:tﬁﬁénbnmﬂ\l)geﬁg er NR*R’;

{ , .

o oL RS, WSS TSl o (o Y

substﬂrém’eeehtwatriurmmeseiecta@rrengl mups i ndependent |y
NRARS: S a n

I g _f Het re r .
sel cdiehd dito gebSAdRnRy (BREE, € o B R MRt MilTe. partaty
fsaturatedtop aﬁomaﬂi riétemdydhbhgg ImWsimg@nthéw(al) & o g9itrdgea atoms, (b) 1
5- rate rtia sat ur at or
Sulin Ol d SToRRI AR RE 00D hidEi digPat hahRus btpm gnd 1 or 2
mltmgem@gems adpurmally(slubstituteﬁmlemﬁatom made gloups Ispleuuegartomwv ;

d 1 ur and. or .
i 1 dtfdn RS G bn BTy RRerRE S fo B Rpitehe Fatfted or aromatc
rieterogyctici ping s edraprisird) éltlmm(w 1 Hlet43n|treg>ereamﬁ$ (}a) # okygen atom or 1
ﬁs%{hzxggar/cgrﬁ,l §ra chirgt ed%?ﬁs? o§n r?é F?I Ié tedig{ Eanl{rogen atoms,
mmuom@lgrsuai;tuwsd with)oné oo xoge grambe melecteﬂi fnwi whur at om
h tomand. 1 or 2. . .

o ¢+ SletrriaeR SbrT ey bR b RlTing, RimBsing either (a) 1
rtor4emgog:erpatam§ b} tdxfgemnatdm et 4ulpbpr etoentas (@) 1 oxygen atom or 1
gsl'u[prmﬁm {oed a4 m?tj r%trggetneétgn%%bt?onra Nt With 8 or more groups

selected from W,
R* and R® independently represent hydrogen, C,s alkyl, Cys alkyloxy, Css
cycloalkyl (optionally fused to Css cycloalkyl) or Het?;

R* and R® being optionally independently substituted with one of more groups
selected from Cy¢ alkyl, Cy. alkyloxy, Css cycloalkyl (optionally fused to C,s cycloalkyl),
or phenyl;

Het® represents a 5- or 6-membered saturated, partially saturated or aromatic
heterocyclic ring, comprising either (a) 1 to 4 nitrogen atoms, (b) 1 oxygen atom or 1
sulphur atom, or (c) 1 oxygen atom or 1 sulphur atom and 1 or 2 nitrogen atoms,

optionally substituted with one or more groups selected from W,

W independently at each occurrence represents halo, [0],R%, SO, R°, SR®, SO.NR°R’,
[O]W[CH,)CF3, [O],CHF,, phenyl (optionally substituted with halo, Cis alkyl or Cis
alkyloxy), CN, phenoxy (optionally substituted with halo), OH, benzyl, NR°R’, NCOR®,
benzyloxy, oxo, CONHR®, NSO,R°R’, COR®, C1.¢alkylene-NCOR’, Het';



to 4 nitrogen atons, (b) 1 oxygen atomor 1 sul phur

atom or (c) 1 oxygen atomor 1 sul phur atomand 1 or
WQ@200506306£n at ons, optionally substituted w t hPONEB2064/004059

nore groups sel ected fromW R4%and R5 independent!y

represent hydrogen, Cl.6 al kyl, Cl al kyl oxy, C3

o My sareeeis EERRGY ieR R P PR KR A agpinyt or Craatiyene-

sib€h idlkyl;ed with one of nore groups selected fromCl
al kyl o7 y al kyl (optionally fused
to C3Rc3?%@8%%’1%W@%%ern%gprhée’r?%qk}gl’ Het 6 represents a 5- or
6- me mbmEpezbentst ainarnber, sefexted fadrh P tsét ur at ed or aromati c

het er ' i.n [1.S] el r (a) 1to 4
S nit roggrégrjgltg%nﬁ%?r%mb%gg%%tééﬁ%g}%%ﬁr (1 lul phur atom
or (cprépresgmgen rairder eeledted froph@or 5t om and 1 or 2

mor o oerirente nfffb PR Pl panaent 1y ot each

occur Hetlceepresentssari-soh&inemijath® RaturS€R, PértiaBR6aturated or aromatic

SRR, L, SR e B3 R b P Tl o o 1

10 plselpbury afoopt erofedl 1l yxygyehsatomudred sulgHur fedra)andOt, or 2 nitrogen atoms,

NERBtty alhas B R prg BRI B R

represents hydrogen, d”al kyl, C3.6cycloal kyl, C3-e

cycloal kenyl or, Ctral kyl ene- O C ~al kyl: R resents
PO gisinae el abkfied dedimhue oLBRafe B
fromO to 6 h represents a nunpem\sel ected fromO or
1; g represents a nunber sel ect\ed>T‘|’XomO or 1; j
represents a nunber selecte om0 or 1; Het7
represents a 5- or 6-nenberied )sat ted, partially
saturated or aronmatic heter cli ng, conpri sing
either (a) 1 to 4 nitrogén \atons, ) "1 oxygen at om or
1 sul phur atom or (c) 1 oxPgen at'omor 1 sul phur atom

15 and 1 or 2 nitrogen atons, opt i(gnally substituted by
R6 and/or R7 and/or an oxo group. In an alternative
eRba@hamracepticallk apeenirtls derdative Berpebuvhierein: f or nul a
(11):

X represents -[CH,],-R or -[CH,],-O-[CH.)s-R;
a represents a number selected from 0 to 6;

20 b represents a number selected from 0 to 6;
R represents H, CF; or Het;
Het represents a 5- or 6-membered heterocyclic ring comprising either (a) 1
to 4 nitrogen atoms, (b) 1 oxygen atom or 1 sulphur atom, or (c) 1 oxygen atom or 1
sulphur atom and 1 or 2 nitrogen atoms;

25
Y represents -[O]-[CHJ¢-R";
Y' represents -[O).-[CHZJ¢-R":
¢ and c' independently represent a number selected from 0 or 1;
d and d' independently represent a number selected from 0 to 6;
30 R' and R" independently represent H, halo, CF; or Het';

Het' represents a 5- or 6-membered unsaturated heterocyclic ring
comprising either (a) 1 to 4 nitrogen atoms, (b) 1 oxygen atom or 1 sulphur atom, or (c) 1
oxygen atom or 1 sulphur atom and 1 or 2 nitrogen atoms;



(1'1) or a pharmaceutical ™ acceptable derivative
t hereof, wherein: X represents -[CHlJa-R or

WO p@sa¢HEsO [ CH2] b- R, a represents a nunber sel BCT/EER004/004059
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fromO to 6; b represents a nurifer selected fromO to
6; Rrepresents H CF3 or Het; Het represents a 5- or

6- e er lic rin

¢ S A iR Srr G(ﬁ?mhe%gyséﬁﬁa (e BT g Fapbrising at fas
atoomnitargef @ford; oxygen atom or 1 sul phur atomand 1 or

2 nitrogen atons; Y represents -[Qc-[CH2]d-R1; Y

represents -[Qc-[CH 2]d- Rl'; ¢ and cli ndependently

r mepmsehtsa[mg}[meg]f-l%zeb ehery ring cwp)t(bneh)i flisedl (tjcﬂ?l @henyl rung or a 5- or 6-
sel ected from

dli nde ende nt a nu r

o MisEs Shltnated “BATRRT | RS o SRl el Byyf Cring, andior
H@bﬁonalﬂlgtsmbsrtmmeeaantcmeaorﬁnorergrsummqudemtysgélwtad &&m W), or a 6-
het eroc%gl i C r

nTIHSRE rimalic heferoBslie gl TouRran' e bialt s ring or a 6-
omenaherdd axgrpatc B_étemcgad:hclrlrmalaﬂdllm (ﬂitl@ﬁ&l@ln?bbtlﬁl%e&wgh one or more
t t t - or 6-menbere
o PR B e R I e Ommr | 51 ng at I bmat one
mtrogéme;aéssmts Z1gaw|®sea56ycic£amye fCHIrR2, a ghenyl 3
t ring or a 5- or 6-
nenbe%égprlgg‘lg'ﬁ? 5@881%655@?88?(@"\1(%& u:ratged or aromatic

het er 6 ;peésenty a ngmberredlezteddipdrh @rtalel y substituted with

one or nore groups independently selected fromW, or

a 6- nmenbered aromatic heterocyclic ring (optionally

f W eebreseras hplog [QILRT, ISTRAr SR, GO MRIRE reN[GH.HTHL, iGCHFz, phenyl, CN,

R85 ot duo e R ARGl HBEH B kv, oy
r Qﬁ)f‘dﬁl@%m@@m KOR*0C, ﬁ&yﬁaneman k—}dt | e represents a
T BB ot SR B o
SO2R3R* GRBesen@NRBRYEN dr@RAIR] | CF3, OCHF2, phenyl,

' i represents a number selected from 0 to 6
h represents a number selected from 0 or 1;
g represents a number selected from 0 or 1;
Het® represents a 5- or 6-membered saturated, partially unsaturated or aromatic
heterocyclic group comprising either (a) 1 to 4 nitrogen atoms, (b) 1 oxygen atom or 1
sulphur atom, or (¢) 1 oxygen atom or 1 sulphur atom and 1 or 2 nitrogen atoms, the

heterocyclic group being optionally substituted by R® and/or R* and/or an oXy group.

In the above definitions, halo means fluoro, chloro, bromo or iodo. Alkyl, alkylene and
alkyloxy groups, containing the requisite number of carbon atoms, can be unbranched or
branched. Examples of alkyl include methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl,
sec-butyl and t-butyl. Examples of alkyloxy include methoxy, ethoxy, n-propoxy, i-
propoxy, n-butoxy, |-butoxy, sec-butoxy and t-butoxy. Examples of alkylene include
methylene, 1,1-ethylene, 1,2-ethylene, 1,1-propylene, 1,2-propylene, 1,3-propylene and
2,2-propylene. Het represents a heterocyclic group, examples of which include
tetrahydrofuranyl, tetrahydrothiophenyl, pyrrolidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, piperidinyl, 1,4-dioxanyl, 1,4-oxathianyl, morpholinyl, 1,4-dithianyl,
piperazinyl, 1,4-azathianyl, 3,4-dihydro-2H-pyranyl, 5,6-dihydro-2H-pyranyl, 2H-pyranyl,
1,2,3,4-tetrahydropyridinyl, 1,2,5,6-tetrahydropyridinyl, pyrrolyl, furanyl, thiophenyl,



phenoxy (optionally substituted with halo), OH,
benzyl, NCOR3, benzyl oxy, oxy, CONHR3, NSC2R3R4, COR3,

wE2@alokrbene- NCOR3, Het 2; R3 represents hydr ogeem/IB2004/004059
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al ky!, C3.6cycl oal kyl or Cral kyl-ene- O Cral kyl; R4
represents hydrogen or d .6alkyl; i represents a

RS0 BB, S0 o D TR AR p s, 154
f triawol@n-cia- }%%zolgpﬂe@erﬂ &-dinzblyl, oo 2rBriEroBt] 1-oxa-3,4-diazolyl, 1-

PSR g bl K MRPBL ) N2 RERRO ™ ey p-caco, tetrazoly,

npyridiye pyeadading/), pybmnidinybaydypyrazihggm or 1 sul phur atom

or (c¢) 1 oxygen atomor 1 sulphur atomand 1 or 2

nitrogen atons, the heterocyclic group being

OAtprefaaed yorspdretd is ohe th \lyichX reprasents R4H,@08H;0 Mot pefetred is a
grou unIdn tﬁghé{’%\/e de{ s, hal o neans fl uoro,

c?ﬁr@ g7 PEFSTSA yql] al kyl ene and al kyl oxy

groups contalnlng the requisite nunber of carbon

a0 can be unbranched .or branch

a{\w;r;%taﬁr%(i F%m%oumgt ﬁgpe In IH& a r?\prsf,%g@? nupnt nf%eg%teé from 0 to 5. More
npreterydd, is a-conpplind meﬂhldfrué yépresuhtd a huinper. sdlecteirera 0ab 4. Still more

ol SBmPEg Y s s PR Bl e R S st more

o[)retdr#eﬁl ieaeompolndlia whethy renesenls d nafnby setested from 0 to 2. Most

Bieats Aaehins B IR S RGrasests ROLRl Been s

heterocycllc group exanpl es of which include

tetrah of uran tetr drot hi o rrolidinyl .
Ep<RieH Sap e b€ AHARIPRESEYS Bryh mIS BRIt Rpripound i
1oma- idivihicdnR Ireprasehtoiat. h$taihyhore prefgrteal is 8ydompound in which R
4-di t hi.anyl ., pi perazinyl, 1,4-azathianyl,
reﬂ e(feHG&P%ZV% pyranyl, 5, 6-di hydro-2H pyranyl,
2H— pyranyl, 1, 2 3 4-t et rahydr opyri di nyl,

etra ridin rrolyl, furanyl, .
tﬁ p&eﬁﬁré%@f:orﬂ% e mi vm %(DJ 6?%93&}% 89%95{'@ %{Jbsmuents. A more
2p(rgmzlleﬁltc,ommolhdh:s&mellmllwhldghgmpnéd_ Sﬁh}s altlsiﬁglastjbétmzeﬁt.yl :
,3,4- triazolyl, 1-oxa-2,3-diazolyl,
1- oxa- 2, 4-di azolyl, 1-oxa-2,5-diazolyl,
Moﬂeﬁe&e@hm&idyi; pnd in wmthZe@'esléraz halgl A more preferred compound is
hi a- 2 dlazol 1-thi di azol yl ,
T Sy S enraiapuB gt o or ol i
pyr| dazi nyl, pyrimdinyl and pyrazinyl. A preferred
S _one
R R e aubdPe f pte lnahich URPERES: & grel Ik oA elgged compound
aiRanplirefvkich €lis coditeatilivtk. iAsmoreeprefertskli compaune raednivdich both V and

ti'?’é’;‘?rfeséﬁ & irecfjll kromQo 5. Mre

A preferred compound is one in which Ring A contains 2 nitrogen atoms. A more

preferred compound is one in which Ring A contains 1 nitrogen atom.

A preferred compound is one in which Ring A represents a 5-membered ring. A more
preferred compound is one in which Ring A represents a 6-membered ring. A still more

preferred compound is one in which Ring A represents piperidinylene.



preferred is a conmpound in which a represents a nunber
selected fromO to 4. Still nore preferred is a

W@ e0up06dTeH i N Whi ch a represents a nunber sel eCP@HIB2001M004059
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0 to 3. Still nmore preferred i $a conpound in which a
represents a nunber selected fromO to 2. Mst

S Sipfurly PN B R R B vl Afogen atom.

rmprea@gfﬁr&dhiom‘bol]m Eleqweerﬁ &mrcﬁCRrﬁQ Mo aktaches tg Tevik Té nitrogen atom.
represents Het rred is
B PR FATRRITGHS R BIRERIng RiS atlisnos (i & ad Waia a nitrogen

cagpound is one in which Y represents one or two
substituents. A nore preferred conpound is one in
which Y represents a single substituent. A preferred

CA PRAEMSH bcﬁnr%lﬁrd'r@oﬁ@ln%rbﬁ Z%Hr8§=§1?é ﬂeﬁaH@tS n‘ra)ffr‘éb?esent an

preferred co is one in g(resentsc oro

a?F&PB?“YfWéP ngdxspre%é?qt%ff%rw%ﬁbﬂ indogyh dndenylayragely.
fﬁﬁérﬂﬁr@mt%rr@mﬁ' b)ﬁ‘ﬁrﬁrdrhylnF rro‘l&l Rh%“z@lw BEhZoRHIBRM rb@nkcﬁh@?&yl

is a direct nor e preferred conmpound
i QUiRpliayl Hefmr%%r%d‘f%a%olwntﬂm@%o%rfe% RENZPTeRYE sippolinyh rnorpholinyl,

AetibIRERYI SHHeFOANRY Bbrédt. ARorelbrifeiel cBinBBur & QREH Whick z
nrtrogen atons. A nore preferred conmpound is one in

wisPE&s rP@eW'cont ains 1 nitrogen atom A preferred
conmpound is one in which Ring A represents a
5-menbered ring. A nore preferred conpound isS one in

v PEHETI hePPQUBR e QRiinaviiChE icheRd eidiisuRgfitutad s Aimere preferred

e dUhE iLERER HIBR IHonSsilbiRBtutdd. Whi ch Ring A
represents piperidinylene. A preferred conpound is one

in which Ring Ais attached to V via a nitrogen atom
A BRTETdY §3rRpdURE i OMPUCH 2 rsoélfbsirtﬂte‘&nyQh-fIBbr‘b%eﬁryl SA more

attached to Qvia a nitrogen atom A preferred
RSR{sHEA &Or@%frréls aRedmwRish & in @uwtrlge%br felRed meregyeferres

e POUMH & SheintWHRGED isduBBhitud rbtry%h%rrcr gh/6OMRRYNd is one
in which Z represents Het3. 3 may represent an

optionally substituted group selected fromindazolyl,

| Syskeifi! préféﬁ@ﬁ)bbmp@bhﬁ@z%lc&érdm 'E)erthél'rﬁ‘\)@ntrorﬁ’%rbdth%% listed in the
pyrrolyl, thiazolyl, benzothieny

2: d I
ri m I nyﬁi"iﬂ be{ﬂ‘ﬂ n@]‘q ﬁm; p"!?é‘rﬁ@%%ﬁ'fﬁ'%lacc‘?gﬁg@ziﬁ"ﬂ thereof. In

p’grnm,ml yl, furyl, benzof uryI cinnol i nyI
nmor phol i nyl, chro nenyl derivatives

pr ef RTRUCEHNEBY N 545(435%‘5'19r?‘ﬁhml)c51[122 ?Efﬂﬁzéb%ﬂlr@ethw AR
heMtriazol-3-yl]-piperidin-1-yl}-methanone;

(4-Chloro-phenyl)-{4-[4-(4-chloro-phenyl)-5-[1,2,3]triazol-2-yimethyl-4H-
[1,2,4]triazol-3-yl]-piperidin-1-yl}-methanone;
(5-Chloro-2-fluoro-phenyl)-{4-[4-(4-chloro-phenyl)-5-[1,2,3]triazol-2-yImethyl-4H-
[1,2,4]triazol-3-yl]-piperidin-1-yl}-methanone;
{4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-ylmethyl-4H-[1,2,4]triazol-3-yl]-piperidin-1-
yl}-(3,5-difluoro-phenyl)-methanone;
{4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-yImethy!-4H-[1,2 4]triazol-3-yl]-piperidin-1-
yl}-(3-fluoro-phenyl)-methanone;
{4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-ylmethyl-4H-[1,2,4]triazol-3-yl]-piperidin-1-
yl}-(2,3-difluoro-phenyl)-methanone;
(3-Chloro-2-fluoro-phenyl)-{4-[4-(4-chloro-phenyl)-5-[1,2,3]triazol-2-yImethyl-4H-
[1,2,4]triazol-3-yl]-piperidin-1-yl}-methanone;



A preferred conpound is one in which Zis nono or di
substituted. A nore preferred conpound is one in which

WQ@2008/06a080 substituted. A preferred conpound iBCDIBR2004M004059
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which Z is substituted by tri- Tgl'uoronethyl A nore
preferred conpound is one in which Z is substituted by

cubsi CrTB Al PO AAFTER  netDB L P elor2 b netnyran

p[r1é&‘-ﬁtrtaed-%yihploawidjs-mé}emetb\'angﬁeco the invention are

thosﬁ{g'-éhﬂi 24drl pé%@é}ﬁ-@“?%ﬁﬁ aﬁ%fﬁ'yln‘?éih g—P["i" 2 ALy 1-piperidin-1-

phar tica hereo
Py ¢4t toiflliaromethyl-phenyl)-methanone;

(8- Chg ?z%ﬂﬁdﬁ!-'_phgéyﬁ‘)ié-ﬁié,ﬁtﬁﬂo?é-?fn?&ﬁﬁ%’l—?-[ﬁ?z',i]?rra%olﬂ-w-ipiperidin-1-

azol
[V}-(3; mllmmbmzﬂﬁyl'@?%'iyﬂ)‘fmﬂpmdndi n- 1-yl } - met hanone;

(S S SRRy bhor s fr.2 SrlboRd SrRARNYH.112 Aitazol-3-yi-pipericin-1-
[ Vi}-@; tTlwaromethiyl-Bheply])-npatiparaing] n- 1 yI } - met hanone;

5_2,0;?%?90!% cﬁ LB)% 8h841§)y{%l [ilﬁé %hILD n%’B|5O {102 ﬂprlaz 2 yImeLhyl-4H-

: triaz
[[1,224]u]aml+ay|]3p:per4q:m]1 yﬁjl-rpemadmna 1-yl } - met hanone;

{ ‘2‘ [3]“{t4§(zi1 (RS Sgﬁ%@% %}itriafol -2-ylmethyl-4H-[1,2,4]triazol-3-yi]-piperidin-1-

- @}dlfrluoampbth&-mehylpmmarmne 1 -
{|4} [ Eéﬁ([%(%ﬁfh@’%%ﬂ%&}?% ?53]??% OP29MSsthyl-4H-[1,2,4]triazol-3-yl]-piperidin-1-
,¥}-@BHtindzzob B-yD-rpéthendngt - 4H- [ 1

yI2} f"](%wdfq%égf%gét%gll %ceﬁ%ﬂé QSA\/atlves thereof.
{4-[4-(4-Chl oro-phenyl) -5- [1

’%ai%n%{x%@?gl:\y %CX Isr%g iﬁ% o&the compounds of formula (I} according to
&/thé: +r(vént33fdnélhdmsa1tspkmmé$ copiplexag alymorphs, prodrugs, stereoisomers,
1ge05\eérfct lg?nig%:, Paéx cw%gztefﬁe/f'ng Eijé IJOtOp c vacrgtlgrﬁsoo comp%uP]ds of[formula
[(l) Erﬁémblyamtdrmaewtﬂbalm queeptdble-derivatives oktdrapsunds of formula (1)
1con§>r|§? F?’tsa fgl:vgfgg Sq:q%%g %{d) _m{i_é'és[o%_tlsedfégn%gurn%_s %P Forllr%lu a_(g_ n\/lore
[pefrablyt, bhamedcedtiodiy a@cbe@%bléjdéhv%tlvéé' df coRIpBaRIE formula (1) are salts
{4-] 4- §4 Chl or o- phenyl )-5-]1

Bdfopatesz ol - 2-yl met hyl - 4H [ 1

2 41triazol -3-yl]-piperidin-1 -

-(4-trifluoronethyl -phenyl)-nethanone;
{T Qtla(rrzpaqgﬂ.,tlg@l!y Ficepipple-saltp Pf the compounds ‘of formula (1) include the acid

a?ddﬁﬂoh lhd bake Zaliél tAefey | - 411
,2,4]triazol-3-yl]-piperidin-1 -

yI } (3-trifluoronethyl -phenyl)-net hanone;
Suitable acid addition salts are formed from acids which form non-toxic salts. Examples

include the acetate, aspartate, benzoate, besylate, bicarbonate/carbonate, bisulphate,
borate, camsylate, citrate, edisylate, esylate, formate, fumarate, gluceptate, gluconate,
glucuronate, hexafluorophosphate, hibenzate, hydrochloride/chloride,
hydrobromide/bromide, hydroiodide/iodide, isethionate, D- and L-lactate, malate,
maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate, nicotinate,
nitrate, orotate, oxalate, palmitate, palmoate, phosphate, hydrogen phosphate,
dihydrogen phosphate, saccharate, stearate, succinate, sulphate, D- and L- tartrate,



{4-[4-(4-Chloro-phenyl)-5-[1
,2,3]triazol-2-yl methyl-4H[1

WO 2904637840020l - 3-yl ] -pi peridin-1 - PCT/IB2004/004059
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yl }-(2-trifluoronethyl - phenyl):¥et hanone;
(3-Cnhl oro-5-fluoro-phenyl)-{4-[4-(4-chl oro-phenyl)-5-]

[ T’séa% e%r{d tﬁﬁ%c}ro%cd%t?@%lﬁ%e% I%'afhiﬁg@ﬂg )S/lrl Eable salt %8]!? besylate derivative of
{ the[chmpbudid afrtbe presapd ihvesipd.

,2,3]triazol-2-ylmethyl -4H[1

,2,4]triazol -3-yl]-piperidin-1 -

yBiitable dasé satto rapd Iigrrlmqm&nml bagest wdihn&rm non-toxic salts. Examples

{@CIQ?? (tﬁ'e gpmci’rﬂump lb% l%]iz%tfine, calcium, choline, diethylamine, diolamine,

razof
, @ydihe, rlyazmlmagnyshpnplrrmiumihm-damine, potassium, sodium, tromethamine and
ykihé é%]gl ndazol - 3-yl ) - met hanone; and phar maceuti cal *

acce bl e derivatives thereof. Pharmaceutically

accept abl e derivatives of the conpounds of formula (1)

ﬁ‘p% gga(\g O%O%G%BL agstI ongﬁ}g éj 3/{/%?1'3}6 %&94&,% e()?’Pharmac:eutical

gSaitseProptemesoﬁelesuomaimLmsuaWnteyf\IEHraNeahehm Seinopny (2002).

riations of cQ of f rmul a . _Preferably .
oRe TBERy e SRR teoer FrRPPU, obroThidlney be readiy
opreparedidyam(xing 1©QBWMEF SElutidtst 6f, the Worploasd of fdreiufa @NEnd the desired
am'éies of the c?%rﬁrgoun of formula

. More |
8 8738y s FRATORERE L | aﬁaﬂtﬁn%ﬁ/cr&réﬁ‘?é%% & °Hb?<§\‘}51“i gnddeygollected by
cmmmm@j bé ﬁéd?ﬁuér@d (Hy)evab@'aﬁ@{ bsthargdive. vmee@egraéaf ionisation in

ceutlca acc of the conpounds of
PR e S VAR e G Y 101580 I BB SBRbe ool t o
thereof. Suitable acid addition salts are forned from
a'ﬁléet §?@po§@§;?§r$ @eg@@ﬁ%& %)%ls bé@ﬁ;&g%‘vatedl annC suo(flveatc-gcj1 %rms The
bﬁeﬂﬂl' Sevee' E‘lé@:@f;@?é@irﬂo dlvstambepfl ato%cub@ eampme:anw&ag ¢he compound
ate a E or
gearst

gbg\é& |g}1 zqvnﬂc%f’e o&: R %y acceptag‘e solvent molecules, for

h@kﬁﬁfdl&@tmhnsmlﬂb&n "Wdﬂ@t@zateﬁmployed when said solvent is water.
hydr ochl ori de/ chl ori de, hydrobrom de/ brom de,

hydr oi odi de/ i odi de, isethionate, D- and L-|actate,
rmbl&tied withinetaé &coﬁﬁibmatlmenﬂmﬁf@b@nplﬁ%s’%cﬁtﬂspﬂﬁh%tes drug-host

| at e at e, tlnat nitrat
ORBLSPY Blsplaxas IABRA 36 Eaplsi 34 S RiemupicRed solvates, the drug and
hfydht @g@rpredmmhatoﬁnhuﬂnémd ro@g@h smﬂem@lnatne arf@arAée included are
st ear . at e, %rS@\CCI nat e, rtrate, - -

t
COROHINES ol Hherdrie | OIS P S B o oA Anglck narBhyiE components

Swhétabéyabéai ktolcﬁ|0led3@rsr)dr6§telcﬁhel‘riet/rﬁ;tam@mﬁ Thée resulting complexes
nygunds of the present invent, cp
e ionised, partlall)P ionised, or non- |on|se For a review of such complexes, see J

Pharm Sci, 64 (8), 1269-1288 by Haleblian (August 1975).

Hereinafter all references to compounds of formula (I} and pharmaceutically acceptable
derivatives include references to salts, solvates and complexes thereof and to solvates
and complexes of salts thereof.

The compounds of the invention include compounds of formula (I) as hereinbefore

defined, polymorphs, prodrugs, and isomers thereof (including optical, geometric and



Sui tabl e base salts are forned from bases, which form
non-toxic salts. Exanples include the al um nium

w@e@sneites benzat hi ne, cal cium choline, di et hp¢EMB20€4/004059
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di ol ani ne, glycine, |ysine, nagiesium neglumi ne,
ol am ne, potassium sodium trometham ne and zinc
For _a review on i tahl e sal
vevlierc kel ors Se et delnbr cdhd Stidcaniiohoufd fcogmpounds o
Setreghi(pn and Use, W I ey-VCH, Weinheim Gernmany
(2002). A pharmaceutical ™ acceptable salt of a
conpound of formula (1) may be readily prepared by
MK istied, ABE tiehtie® indudes sallopoljrierphs rap abe GoffpolifdyTet Fbrmula (1) as
sf}g and the desired acid or base, as appropriate. The
reinbefpres&lieeti t at e from sol uti on and be col | ect ed by
filtration or rmy be recovered by evaporation of the
sol vent, The degree of ionisation in the salt m

Al RBin NGt S90S Qiring devention B 8p-calie. | RIS ES!, Ofrlie Compounds of

FOmRQAY Iyls TREs &é}%ld @éfrﬁlﬁfN'é%rbf 'EBbhpSEih@st of fBrri p) which may have little or
unsol vated and sol vated forns. The term "sol vate" S

RN HPAEQIRgiE]) agthyly theraselvassiasc when agminjsterad duerpr prIp fag body, be
tRVERTH RO e dipduigs 'd’fW%mmthn )a"r‘lgwﬁggt]hgrd 8 ?cct)i}/ity, for example,

phar maceuti cal A accept abl e so vent ecul es,
dwarRivte, cleavagmoPuchTrerivativen amyeiesed to s "rragiugy’e oF uiihen information
SR e IRE R BlodrigeRbLE 'be f(l.)m iHOp Wug;g”aﬁ Ncﬂ@l BERBR Sstems, Vol. 14,

the invention are co exes suc rates,
ey -Syswosiupt Bedeso il hiestas WyiSéelle) and i"Bioseyersitile tCarders in Drug

s G OB SBRbh ?Qé?"féﬁeﬁ B ROG IR rigR PRASHacBlifal Association).

present 11 stoichionetric or non-$tolchionetric
anounts. Also included are conpl exes of the drug

qﬁ}BBn@'gQ'lrﬁ‘Qcéd’r‘@ar% W fheQhGHIbA g%ﬁdf{oprexérﬂBl%gBQ'p?oduced by replacing

onponents what may be in stoichionetr
rﬁmf@tﬂ@teciwn@tm@hﬁ% Riﬁ%ﬁl\ﬁt"sthewmdfﬁ of fagmolenthl witteeertain moieties
TAbWAE HRRIRALd rPfh rﬁaéé $rd-ARlcteL s lesBied, R %5@ e Design of
a review of such exes, see Bharm cl, 64 85
1Pregrugs’8isy H)BUHQQ@JG |(5|ﬁe\($xu§19&‘i) 1975). Hereinafter all
references to conpounds of formula (1) and
phar maceuti cal © acceptabl e derivatives include
r¥neg exaneries of pradnugs insasopedanse withl thsoinpendiva indudser eof
and to solvates and conpl exes of salts thereof. The
compounds of the invention include conmpounds of
forfiul a Whgreatse werr@bnmtf)bfoemu@f(i)mmimma yathopyiis, acid functionality (-

prodrugsea 5 QORI ekl rﬁﬁé)rés't'& ﬁ‘a@gmgptt(%f‘?ﬁé hydrogen with Cy-g

geonetri c andt autoneric erei naf
defi ned alky; i sot opi cal | y-1abell ed corrpounds of formula

(1) (i) where the compound of formula (l) contains an alcohol functionality (-OH), an
ether thereof, for example, replacement of the hydrogen with Ci-g
alkanoyloxymethyl; and

(iii) where the compound of formula () contains a primary or secondary amino
functionality (-NH, or -NHR where R # H), an amide thereof, for example,
replacement of one or both hydrogens with C4-1, alkanoyl.

Further examples of replacement groups in accordance with the foregoing examples and

examples of other prodrug types may be found in the aforementioned references.

Finally, certain compounds of formula (I) may themselves act as prodrugs of other

compounds of formula ().



As stated, the invention includes all polynorphs of
t he conpounds of fornmula (1) as hereinbefore defined.

W(Ah(ﬂ)ﬁ/om7s41| n the scope of the invention are SOPCHIB20@1/004059
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"prodrugs” of the conmpounds of “"for nul a (1). Thus
certain derivatives of conpounds of fornmula (1) which

TRia G, Sk B o lAPAT B85l i Yopgurcs of ot
bidyhenfermehinesvoed i nt o conpounds of forrmula (1)

having the desired activity, for exanple, hydrolytic
cl eavage. Such derivatives are referred to as

"(pdsmghsur?!s of gd?mutd(@rcointa‘lrﬂmgraﬁé Ornmcrel édymlmétec eérgam afmidsan exist as
nma e found in "Pro ugs as Nove I very Syst

T morS ke eprpioes v W RSES o PR 1A ) RPeieieI 4 alkenyl or
%lﬁbny%n@r%’éaﬁ Sg@érﬁet@rd@/ﬁéﬂ‘s (0 DEY GsdaRsts Gie . poRSibBaRA where the
Pr ess %9 E B Roche, Anmerican Pharnaceuti cal

amspr@ar@@@qqq a cketo RIeXMR; grpupH@ar an aromatic moiety,

| tAVtB Heki s ohddtisnt @BUBHRABING mdYeodelP dH ERwBXhAtePdiRglé ’&gmpound may
oeggroprl ate functionalities present in the conpounds

fbgrr?ﬁfﬁéh?{rl 9”%79?1%'@?'1”87'5?{“ noi eti es know to those
skilled in the art as "pro-noi etles as described, for

e, .in "Design of Prodrugs" by H Bundgaard
'EP'QE"'\‘H mth|n1@g5§copgo%thgxarﬁﬁqe Slanntlﬁpogpu@ siefeoisomers, geometric

am@adi@eta‘ﬁtdrﬁbrtch@rMQ‘b?%é eOmbOGHdd s fo(dwt)lanefﬂ%IL?dh\@ compounds
mpound of formula (1) contains a carboxylic acid

f%ﬁh@ttmsmrﬁttparc onextypr) of isanarisime and eixieiss, offasie asraerp|thereof. Also

rigdl e aNici®aadiien BY Ba&08RINvhErefh the @ukter iiorl Is! dptically active, for
where the conmpound of formula (I) contains an al cohol

fqmmpieoﬁalﬁpﬁﬁ orLejysine 0f ragedeie. fonexraserle, Blgtarteata op Pé:arginine.
repl acenent of the hydrogen with d -6
al kanoyl oxynmet hyl; and (iii) where the conpound of

fpHans '%qn)erédmyab%eaaratqd ¥ popeniena terhnijaugsiwall known to those
faumed irphaldrt ver(exmﬁﬁngpfractmhﬁ MRAIRsdton Bh c%n%gﬁ&phy.

thereof, for exa repl acenent of one or bot
hydrogens W th Cl | 0 al kanoyl . Further exanples of

rSsHvafRmaN tecBhQUES fdrith8 Ghasiattrasdbtidh 6fh|ﬁd|f/fah§lgéﬂarr‘190mers include
exanpl es and exanpl es of other prodrug types nay

fhiraeYNinesisdrom asuiiaiie rotirady Pe'reeqremr&r OFFP?’FALI“IO? of the racemate (or
QRé F@eﬁwa@@m%ﬂ& défnvétﬂ,@wé.ﬁg (7o eﬁ%lé '%ﬁﬁ'ﬁ@illiﬁ@ act as

prodrugs of other conpounds of formila

Alternatively, the racemate (or racemic precursor) may be reacted with a suitable
optically active compound, for example, an alcohol, or, in the case where the compounds
of formula (I) contains an acidic or basic moiety, an acid or base such as tartaric acid or
1-phenylethylamine.  The resulting diastereomeric mixture may be separated by
chromatography and/or fractional crystallisation and one or both of the diastereomers
converted to the corresponding pure enantiomer(s) by means well known to a skilled
person.

Chiral compounds of the invention (and chiral precursors thereof) may be obtained in
enantiomerically-enriched form using chromatography, typically HPLC, on an
asymmetric resin with a mobile phase consisting of a hydrocarbon, typically heptane or
hexane, containing from 0 to 50% isopropanol, typically from 2 to 20%, and from 0 to 5%



Also within the scope of the invention are the
nmet abolites of the conpounds of formula (1) when
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one or nore asymmetric carbon dBons can exist as two
or nore stereoi soners. Where a conpound of formula (1)

COnS P ERTEA Y 1o SRR 8RB rBEROEHE! Suqi gitorcs e

somers re possrb
cenmrpbetchixdanet ai ns, for exanple, a keto or oxine group
or an aromatic rmi ety, tautoneric isonmerism
('tautonerisnm) may occur. It follows that a single
cStepanisttnargycoag lonteratesomay bdwaepanated toy penedntiosaintechirdgques known to

I t S r in tion.are "
aqﬂﬁéélg @Eeedgf:nstg%r shseeeeﬁor?r%t%%%l f SO rogﬁgrﬁ%tw gﬁpg%v? grompounds” by
flarLr‘c':sllemertelyeNewnrtmkrrﬂ@ﬁ4bf formula (1), including

compounds exhi biting nore than one type of isomerism

and m xtures of one or nore thereof. Al so included are

athedpradehittinvention albaselwak bl phamnasentiddiiy aca:nmtﬁtﬁe rsbtmprci &riations of
opt.J exanpl e | act at e of
oérJ%'%gedr#’c&q é Yorrgu gr@l 0é1e %Lm?rgrat?%? IS rsplafi %)f aoﬁ']sr{@ving the same
Grtev’ntcr mnsbersbtntmrsatrrm}c mess epmaas admbyr difiereaniro@rtaé atomic mass or
‘gﬁr ly noyn grthose skilled in the art, for
%le?p 1 ugge ﬂlén ErV"igl l'isation and
chr omat ogr aphy Conventional techniques for the
rati sol at i f Vi du enant i one
RESRHE b Rplop®e 3kt P PPABHSA T e BGOSR ot dhne jovention include
psrmtepem efdlydsugencs;uch @s GHwihid OH, @rbd):dneud‘naaseﬂ?t EC(amd 'tdyenitrogen such
ce a salt i ¥ativer usin or
% B, gL by S0, Bl ani QR hob S Uk BB R e Sulphur such

pascC8 fhorine sugh de'°F eamhedum ash”%r aau|1%5abhe chiptine adnyas **Cl.
actlve conpound, for exanple, an alcohol, or, in the
case where the conmpounds of formula (I) contains an
aCertHirc rsotoptmﬂy-labBHBdectqmpcﬁrhdﬁof fbranlalqpser %)@’ﬁplé&hose mcorporatrng a

BB 850 RIS YR Bl S A st e

clhdioaetive dsapivs tﬁflﬂ"h are. PiA 2arid emiedn-¢4, st 0| bﬁeaéar@cfmémdrseful for this
one_or .bothcat t.he dlﬁgstereo rs converted t

he .
IR B st it 2 A TP BIoER ) DA REaNR A det et

to a skilled person. Chiral corrpounds of the invention

(and.,. [ECUL SOr there be obtaiged in

SIS0 L NP Molorsd PP oo ot g My aford certain
ttyeriaperhtlcyadvlahﬁgeg resalting $npMgretiet nictstiolic wiabhitya fdflﬂ&ahwﬁle increased
d? wvo hca?fq?el %F Iren cgcfi dgs n edrre%ﬁi?ernqgﬂé ar}/dp Ilrc-(z:nacleI r}/rayt] Eg pre erred in some

circumstances.

Substitution with positron emitting isotopes, such as ''C, ®F, "°0 and N, can be useful
in Positron Emission Topography (PET) studies for examining substrate receptor
occupancy.

Isotopically-labelled compounds of formula (l) can generally be prepared by conventional
techniques known to those skilled in the art or by processes analogous to those
described in the accompanying Examples and Preparations using appropriate
isotopically-labelled reagents in place of the non-labelled reagent previously employed.



hexane, containing fromO to 50% i sopropanol ,
typically from2 to 20% and fromO to 5%f an
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of the eluate affords the enri‘¢hed m xture.
St ereoi sonmeri ¢ congl onerates may be separated by

SO SRLLEAR oh e MR ol A RS S e Byenin dude those
Whersipu tres Solbent Eofl clzblallisdidne yhay Newv istasdically 9 bkstitutedie e.g. D,0, de-
sen i %bon al so includes all pharmaceutically
g‘i?g aJlS’:‘g[?@ opi c variations of a conpound of the
forrrula (I) one or nore atoms is replaced by atons
Vi n S atom c_nu ut an
T e lon3ds SEerielor preimerdlan Bitarbc Thetor, A b aspect of the

iRvgHieh ¢l tHealidey off ® dBMpbimd et faFriula iy 264 PRadiace6RIaMPESIt or solvate
ti?wu't ble for inclusion in the conpounds of the

RCPOHASHMPAHERUEY: i sot opes of hydrogen such as 2H and
3H, carbon such as 11C, 13C and 14C, nitrogen such as
3N and 15N, oxygen such as 150 170 and 180
SHRRRYNGs Sf e 325,9“3'9@ shayiashyity asutte ariaganists ¢ I eariiguar they are

§defl iAsthd Bfoatrhesti B a ShishberSof LeoHditidRé! idchRding @PQ’resswn Alzheimer's
%hl orine such as 36ClI. Certain isotopicall d

ﬁ?&&uﬁﬂ%r%‘? neSYaRg ANEeY, anyptyedistipete 3@“‘63@@ atherosclerosis, autism,

¢hGiBvaERURE iditdade (MELARGT Angind, EhErBSslerdtis, HyRlrehsibR, heart failure,
dru and/ or substrat e tissue distribution studies. The

b alPelRALeE R )o fda et (GeOfR! NeRoUSgYSigRy disgpiRncargbrovascular

|tscl'1'rle-m|5,4(§frrhcﬂar &£ c@@rﬁuﬁ&é&ih@ﬂbb’ Oth‘éﬁf‘:?"s disdasé me‘bré%%foﬂoélﬁbétas mellitus,
ease of incorporation and ready means of

i ew of i
%’ PTrB‘PPa S{E’Hﬂaﬂf uBRbnSEEANHAHb aATESIS SERHY sTeHomssickness),

SHRISHRANIEMD, gasironﬁé’étmﬁﬂ)’dlégafs@rcblﬁt%h@ ng&rﬁ@b@@ b'él' lesease heart
dvantgﬁr&s resulting fromgreater nmetabolic s

sy Aautering 1R WROESRRT. Jaaramatan fleging GRieaion” arthrits),

iSErEntS, IRAINCE BA Sdisédyd, Nemf aumBY, RR-titiSh edis&det, "mittlesmerchz,
sone circunstances, Substitution with positron

RGPSy | SBPRYBIOXICit, | ch Neg-iRsUin 1 ggepandentng dighgtes,an obesity,
ARebsiad/edmpulsiROgisbrder dsiiaf By stiteh8IB PréddvipdiEpremature ejaculation,

studj es for $< m ni ng substrate receglﬁor occupanc

RGeS (aPleT) e IR, disheRe. SlareidA.AES9S el disease, renal

famire; aaley obeerﬁélﬁpéﬁxﬁgl by‘sftmvﬂ&@nﬁé&iﬁaéhobﬁciléé&lélﬁs%rd@ﬂog\ﬁ]nal cord
to t hose sk processes anal ogous

jlle
Iy HB@@“W@@CPWQ@&“?' "Q%é”%&%hﬁg#ﬂiﬂ“ 5celen disordeg spinal cord

ﬁ%e,pamimm& UsrbgéniaP Rizeprihfation SRbRRbsial | yahbahy e interest is
ﬁ{i ents | Iace of the non-1|abel |l ed reagent

F%’d%qe? B 06 ACIoRAR Y SRRl pe@w'9r'yaeer@a&yaiaﬁr@enorrhoea

solvates in accordance with the invention include

'}hhe?gfgre, a further aspect of the invention is the method of treatment of a mammal,
including a human being, to treat a disorder for which a V1a antagonist is indicated,
comprising administering a therapeutically effective amount of a compound of formula
(1), or a pharmaceutically acceptable salt or solvate thereof, to the mammal. In
particular, the compounds of formula (l) are useful in treating anxiety, cardiovascular
disease (including angina, atherosclerosis, hypertension, heart failure, edema,
hypernatremia), dysmenorrhoea (primary and secondary), endometriosis, emesis
(including motion sickness), intrauterine growth retardation, inflammation (including
rheumatoid arthritis), mittlesmerchz, preclampsia, premature ejaculation, premature
(preterm) labour or Raynaud's disease. Even more particularly, they are useful in

treating dysmenorrhoea (primary or secondary).



wherein the solvent of crystallisation may be
isotopically substituted, e.g. D20 d6- acetone and
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therapy. Therefore, a further éé‘pect of the invention
Is the use of a conpound of forrrula (1), or a
salt or. solvate

R ST Sabect B dne Biess hinEsnybR i e freete s of formuia @, or a

aittarmateutiaslly\dcaeptablagan ios tSlvatk nhgraoft inctib amaniufeyur8 o€ a medicament

R rerlnen) G BEERHIRT o e 08 5l A6 BRORR LR Bfcatec

nervosa, anxiety, anxiety disorder, asthng,

a scl eros rdlovascular di sease ) .
M3 B o s o e iEhias) Gincis 2roPriFpa B icsmdures described in
hﬁ@rgenéail|rﬂétﬁod§@mntehyﬁﬁﬁwtéreﬂy e spatific MdthodsCBédcRbed in the

P TRS oo 1NV eairaltscracten i oH gouingiagHicgtions thereot. The

@&%Sh@hﬂoﬂla‘lﬁeteﬁf@orﬁpbésehuén @y SeRRNOF Miéreaof( BdsB®Bpibcesses for
and secondary ngpoglerre& s (inclu | ng. notion sickness),

HERANREr N8 5 s bifer {Ihaln 2ditionsto any RVEH ARiermediates used
gpé&rapcol ogi cal di sease, heart disease, intrauterine

growt h retardation, inflammtion (including rheumatoid
arthritis), ischema, ischemc heart disease, |ung

tWHIBYS, othdraAder drbvidey Kkhre@r der, mittl esnerchz, neopl asm
nephrotoxi city, non-insulin dependent di abet

obesiWyCDbpeass |1V/(é7d¢‘8ﬁt]5w?§1'WP@rQHYQ&%Y'Ca@@@JI”a?e hydrochloride, DCC

Wéwfstwmsbﬁﬁclolﬁx?l%b%ﬁﬁh@e ROATEhEER RhafekaE-b84 benzotriazole, and
pr enat ur e épr eterm | abor, pul nonary disease,

YR hmpags r@é&g%benzemlzolelfw&ee renal failure, male
or fe'WB@IﬁexM@SnéjYBEhﬁb@ﬁézem-y%Qﬁh n@yﬁaﬂ% hﬁsﬁﬁ&numhexa fluoro

di sorder, s |naI cord injury 0sl's, Urogenit
tnhaéwhatehf% o6 meang btqnnqﬂrlas:iygobdIrecephcmpbgmId@hexalppmbhosphate

Ur oI i1 ETEIS?IS é%gon‘@ 07.20) rlﬁﬁtﬂgle)'ﬂ'r{ lfet'\{ ?&Farﬁ&ﬂﬁ%h%ﬂ? hexafluoro

art | cu 201
Phopred®r hoea (primary or secondary), nore

arti en T f o
P  natoRenleBty TR kSRS Boio PR, BieBpp “aostc aci, Ho
theansmbydroghiorc ragiral AT mehogl triluciotnetianadiei mgd pdSA means p-

.ttélgé‘ﬁes"fll bﬁ@ragﬁr for which a Via antagonist is
i ndi cated, conprising admninistering a therapeutically

ef f ectBtahemgansitiiethyfanine anp diviMimeans drmethgmorpholioe; a
p har 'TEK%@@IE 'nﬁé%lne SG%QQBWrﬁon%ﬁéeénookosgu ﬁ'@aﬁ PB%%EI%H{ tertitUtoxide;

articul ar
(|) arN?QI'éeﬂ‘iQHl and rld@H ngeamdodiyn, eatadsivnasnd| dthium hydroxide
dk ﬁ)(l ncl udi ng angi na, atheroscl erosis,
hypert ens

ion, heart failure, edems,
Boc means tert-butoxycarbonyl and CBz means benzyloxycarbonyl;

PTFE means polytetrafluoroethane;

Mel means methyl iodide;

MeTosylate means methyl p-toluenesulphonate;

MeOH means methanol, EtOH means ethanol and n-BuOH means n-butyl
alcohol;

EtOAc means ethyl acetate, MeCN means acetonitrile, THF means
tetrahydrofuran, DMSO means dimethyl sulphoxide, DCM means dichloromethane, DMF
means N,N-dimethylformamide, NMP means N-methyl-2-pyrrolidinone, and DMA means
dimethylacetamide;



hypematrem a), dysnenorrhoea (prinmary and secondary),
endonetriosis, enesis (including notion sickness),
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(including rheumatoid arthriti®y, mttlesmerchz,

precl anpsia, premature ejacul ation, premature

(pret ven

(P et Rifheab L FRUAERY® o RBRSEp L8R BB Soans oy
dysne@etmh@mcqustrmpgtab'tlc secondary). A furt her aspect

of the present invention is the use of a conpound of

formula (1), or a pharmaceutical® acceptable salt or
thheafobvﬂmgsgemﬁral methbdﬁe RiRIURA R riag &, \ex;rmjlz;m;rwr]tHet Het', and

2 d d
A 4 3 AR o0PLe B A Pl b i stes
W¥henh@ rémemﬂtaNRF) or@?edb@sdhltsﬁé)arr@& liK attieheBItO GEHHERH atom within
net hods presented bel ow or by

descyibed in eral

PG A, o1 sartPchBAngn Teed e réens exanrpreso Sebeme .
and the freparations sgctjon, or by rogtine

nodi fi catyels t her eof N/\ e presenLM\ entl on al so

enconpasskes afy or onedlef nore of se rocesses for
prepari he coffpoupds of ™ or mul g (I) addition to
any novelint er nedi a used th §s\:¥ijerwi se

pr owicded herein: W5 nmeans

1- ( 3- di ngphyl am nepropyy,) - 3- F@t—hyl car bpdi i m de N
hydr ochl ori de, DCC means

N. N - di cycl ohexyl car bodi i m de, HOAT neans

1- hydr oxy-7-aza benzotri azol e,,Nan HOBT nean
1- hydr oxybenzotriazol e hydrat 7F§/ OP( a) rrea@
I umh exa

Benzotri azol -1-yl oxytri s(p Ndi no)phosphg
fluoro phosphat e, PyBB(P( pan
bronmo-tris-pyrrolidin hom@&afl uoro
phosphat e, and HBTU

O benzotriazol - 1-yl - N, N |\r N t et ramst hyl ur oni um

Rexapresents apsuiebhdy Qrotmpg,grcmpawlcally a benzyl, BOC or CBz group, and
Y2a b perbenzoic acid, AcOH neans acetic acid,

% ?regns c6ﬁydr ochloric aci d, TFA means trifl uoroacetic

aC| d, and p-TSA nmeans ptol wehemd bhoni ¢ aci d; Et 3N

%@@uﬁgiﬂoﬁi&ﬁl 1) e Jﬂb éﬁegé‘g%s&n% Té&@r%@ﬁ%é A5 19970206,

pryarestiom of dvef g;djuatspamdimag Iom&lkylléﬁéramg inietBil oresaiyl) with hydrazine
G thdgr%tc%ﬁﬁfﬁgrqg,%Q%xgﬂnbltiﬁe%% e ;;rgﬁ(argfe ons e Hvely:

Step (a): Compounds of formula (lll) may be prepared by reaction of hydrazine (ll) with
a suitable acetal (e.g. N,N-dimethylacetamide dimethyl acetal) in a suitable solvent such
as THF, or DMF, at between room temperature and about 60°C, for up to 18 hours. The
resulting intermediate may then be treated under acid catalysis (e.g. p-TSA, or TFA) in a
high boiling solvent (e.g. toluene, or xylene) for about 18 hours, to provide the compound
of formula (Ill). Preferred conditions: 1.5-2.0 eq. of acetal (e.g. N,N-dimethylacetamide
dimethyl acetal, triethyl orthopropionate), in THF or DMF at room temperature to 60°C
for about 18 hours, followed by p-TSA, or TFA (cat), in toluene at reflux for 18 hours.

Step (b): Formation of triazole (IV) may be achieved by reaction of compound (ll1) with
a suitable aniline, in the presence of a suitable acid catalyst, such as TFA or p-TSA, in a
suitable high boiling solvent (e.g. toluene, or xylene), at an elevated temperature.



Boc neans terf-butoxycarbonyl and CBz neans
benzyl oxycar bonyl ; PTFE neans pol ytetrafl uoroet hane;

wokdosoeans net hyl i odi de; MeTosyl ate means net Pg1/1B2004/004059

10

15

20

25

30

p-t ol uenesul phonat e; MeOH nmeans!7met hanol , Et OH nmeans
et hanol and n BuOH neans n-butyl al cohol; EtQAc neans

acet a Me ans etonitrile, THF means
R ol ORED e T B, #9. SAniiao e Bbienexay about reflux
mmmim@hb%pt&idﬂms. DMF nmeans
N. N- di et hyl f or mami de, NWVP neans

N- et hyl - 2- pyrroli di none, and DVA neans
d51Ept(a).| BESOREICHE MLIRANG (I iMhderakeMBSIAG s@inbild lehodology as

means chl oro, and OH neans hydrox cat neans cat al <¥glftWt
utz.

ofeserped it P@teqt'ﬁgﬁfeu?%'f‘lqﬁﬁrﬁ@ Sy gsial Dibidereensan
RAiheRPG rkpt8sdhts ﬁ@é th pZefeﬁ(ed Fonditids: arb'etﬂ\/l I-R'ﬂqln BR%an in MeOH,

are as previously defined for a conpound of the
f Goxam of QG af hetwosn soave tamnpasatireagrdiabonh 88° @ ferayr tesi@ritours;

NG2 2 i HE) TrﬁﬁééﬁefEF dp f'i‘: 14 ﬁc%ﬁé ?Lﬂoﬁh t@?rwl% g to a

nitrogen atomwthin ri s’ of formula
(O, Tﬁﬁyn@@I\Qaémﬂe@m@wreufnrgam@t $Sbhene 1 PGPG

RSy i Sl i 88 Bpecty rom
Coorprmwind s(lbf by dreratmwt(WItY) amayxdaass aﬁt'&?metypafallytjﬁﬂc‘r .bbexl) and the
VB EIO3ANR Rl 08 o Bhph RIS ol oy jo 4 cove
wi th hydr azi ne under standard cond: tions, as

fied h b t : , ,
SR oDt R 0 ) Bl BGBah st o v win
of hydrazine (11) W|th sui tabl e acetal (e.qg.

N, N-di et hyl acet am de diget hyl acetal) in a suitable
swlitablatacisL@tacigsciiemde Gr  DFwhene Heapvgsentsr @drar Cl). The coupling may

tt%%e‘?ﬂak‘ér?b ”ggfmgr 6Q0C, for up to 18 hours. The

resulting |n late may then be treated under acid
catalysis (e.g. p-TSAf or TFA) in a high boiling
eﬂ\ for about 18 hour

sol veny t ol ue r xyl ene
to pr o(\)lag‘eaq%h ‘Eftﬂ‘?poundgo*f a B‘Prﬁfg Vit an gxcess efagid %%Fe in a suitable

CéyMdint;iopns: 1. 5-2.0 eq. of acetal (e.g.

N, N- di net hyl acet ani de
(i) an acid ZCO,H wnth a conventional coupling agent + amine (V) optionally in

the presence of a catalyst, with an excess of base in a suitable solvent.
Typically the conditions are as follows:

(i) acid chloride Z  ©', amine (V) (optionally with an excess of 3° amine such as
EtsN, HOnig's base or NMM) in DCM or THF, without heating, for 1 to 24 hours; or

(i) acid ZCO,H, WSCDI /DCC and HOBT /HOAT, amine, an excess of NMM,
EtsN, or Hunig's base, in THF, DCM, DMA or EtOAc, at room temperature for 4 to 48
hours; or

acid ZCO,H, PYBOP®/PyBrOP®/O-benzotriazol-1-yl-N,N,N',N'-tetra methy!
uronium hexafluorophosphate, excess amine, excess of NMM, Et;N, or Hiinig's base, in
THF, DCM, DMA or EtOAc, at room temperature for 4 to 24 hours.
Preferred conditions are:



di met hyl acetal, triethyl orthopropionate), in THF or
DMF at room tenperature to 600C for about 18 hours,

wo edosoeEsd by p- TSA, or TFA (cat) i n tol uene apCT/Ef200UX004059
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for 18 hours. Step (b): FormatTén of triazole (1V) may

be achi eved by reaction of conmpound (I1l) with a

suitable aniline, in the pgesence of a suitable acid

catal yst, such as TFA or p}{TSA, in a suitable high

boi | i olzdehe, 4 @5 Xy t

el evaft1 Sé?‘l"“g@)at(‘ﬁ’r eferred gong(lyt'\lﬁ\gnsag EH}ngOs base in DCM
eajroqmﬁemrleretuze reg toéﬁlhbunse in toluene at about

ref lu u r r t ).
D@{)IJO?%C?I on lci:gn"}i') Z%Bﬁ %}% §8§d@PP§kZ% fé %t WSCDI, 2-4 eq.
sktaiv,daDECMret fooooteogeratars faedtchodsed i n " Prot ecti ng

S 1n i nt (s by, I. W epe P. .
ok S8 BRI 51 222 SRR 23 ob TP R ZERUPE NYLin DA or
aDEM, d\ddtiber ol @KpRrdtireMad80°d ifeniinto @4 HoGh. at
bet ween room t enperature and about 500C, for up to 18
hours; O, 2.2MHC in MeOH for up to 18 hours at room

t @eRedLMAE oF forRtiula TV vRerdeiAVatepfdi@hist ﬁRf’eraﬁ%Srefs@rﬁts a direct link
about 1 hour. Alternatively, when PG represents

6berhip 2 Wtragep %@nw&w"ar'ee Ryiwhighy isyin fwrarﬁt@éh%tmwe triazole ring

(thllo%htb’nttfo%@ﬁ MREh, Wy afdinSesSte ‘Hrep-g: 4 a"sy(ﬂ)és%ﬁﬂ)éd’ in Scheme 2
: t eaproprlate anil'ine in toluene

dte'QVh@“d@W EQDFQWW@ A).of the reaction, for up to 4

days. Step (d): Conpounds aofs fornula (1) may be

prepareds,b% reacti on of ambe (V) with a XGswtabI e

acid or acryy chI@rl Al z t erg T repr

a). The co#pling oﬂé""hn eft R{n by usi né ei i\her CHX

(i) an ac hIorng, 2 C i mpe (V), wt

excess of &exd base™rm a suita setvent; or an

acid ZCO2H with a cthventi ona@@pl ithg agent @'ﬂ ne

(V) optionally in the presence F a cat al yst,Y h an

excess of b\;llse in a suitable sol vent. Typically the

conditions “dre as fol |l ows: (1) B4 d chloride 2" |

amne (V) (optionally with an excess of 3 f}ne such

as Et3N, Hnig's base or NMM in Dng\ xTHF. ) t hout
heating, for 1 to 24 hours; or (il cid Z H, WSCDI

/ DCC and HOBT / HOAT, am ne, an” exges NVM Et 3N, or
Hni g's base, in THF, DCM DVA ot Et t room
tenperature for 4 to 48 hoyég,é/or Y

(IVA) Y

Scheme 2.
Step (e): Compounds of formula (VIIIA) may be prepared by reaction of approximately
equimolar amounts of isothiocyanate (VI) and amine (VII), in a suitable solvent (e.g.
EtOH, or DCM) at room temperature for between 2 and 72 hours. Preferred conditions:
1-1.1 eq. (VI), 1 eq. (VII), in EtOH or DCM, at room temperature for 0.5-2 hours.

Compounds of formulae (VI) and (VII) are commercially available, or may be prepared

from known compounds using standard chemical transformations.

Step (f): Compounds of formula (IXA) may be prepared by methylation of thiourea
(VIIA), using a suitable methylating agent (e.g. Mel, or MeTosylate), in the presence of
a suitable base (e.g. KO"-Bu) in a suitable solvent (e.g. THF, or ether) at between 0°C
and the reflux temperature of the reaction, for about 18 hours. Preferred conditions:



aci d ZCO2H,
PYBOP(r)/ PyBrOP(r)/ O benzotriazol -1-yl-N, N N, N
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am ne, excess of NMM Et3N, or-"nig' s base, in THF,
DCM DMA or Et OAc, at roomtenperature for 4 to 24

"R SvRL S Poee kBB L5 el vedo S TR, ggve%%n 1o

|5hd36MwﬂbMpemmrb%mﬁrtat1@rmut@r up to 18 hours O,

TSien 10" Eahpbndsio! ferti-GV AL abS PrERRESe Gt rereHR of compounds

tﬂxm)arnﬂt a”‘s@tafbwrh i‘uwo@;or@’rm—r})eapnoﬂm lﬁhcfeV)acldﬂs c%talys% (e.g. TFA,
SN or

R nﬁ/ﬁ) 'ata %@P%éﬁl%ﬁmq é’ ﬁtEePa@ﬁUQFb\rﬁt betyrﬁenfreemaanperature and
2he h@ﬂtfx&emﬁ@r%‘ﬁ%‘ ijﬂ’ne%aéti% Wréet(rea/i@nd{tfb‘ﬁéeb% &4. TFA, exc(?ss

represents \?ﬁ resents a direct link attach
@WQWDAMW Hﬁwatreﬂ%f@mptw%er@ in turn
attached to the triazole ring through a nitrogen atom
y alternatively be prepared as described in Scheme 2
b%wampurﬁ!ﬁ@fatw@waeﬁﬂﬂe)em@ama@ (apvgment , os&hEapsesents a direct link

Sat?a‘éhé(?)co a%%%H%ém%uttﬁrPFrPylﬁ WA ,rﬁhrﬁrgyatta%hé’& fdjﬁ'rreetqazole ring

y react1 on of approxi nmat e ul nol ar anount
i theaugh @oyiaegeneaten| manatﬂeramr\re@ evpreparedmsshewi iraS¢heme 3.

solvent (e.g. EtOH, or omterrperature for
betvveen nd 72 h Preferred condrtr ongs, 1-

eq. (VI v@‘); in Et rooﬂr’C)
terrperature for . hours Corrpo ds of f or mul aeN
(M) and ) are onmercially available, or may be
pr epar ed knovvn( )conpounds u stan ,ard chem caM
transf or mati ohs. Step (f): Co s of tformula

may be prepared by nethylationf hi ourea (VI 1y

using a suitable nmethylating agemt (e.g. Mel, or
MeTosyl at e?l in the presence of a suitable base (e
KO -Bu) i, suitable solvent (é¥y. THF, or et her“j""‘gt
betvveen Q0C and the refl ux Sensaeadture of t he

action, for about 18 hours, Preferred

CSOPRYNGA of fasula ¥ piesommergiaby Byailapie; Onay he prepaeg from known

'\&lmwun&@ﬁ_ﬁﬁ?’ht%h@ard'cﬂeﬁd%l tréfsf@fiaiges) 100C and room
t enperature up to 18 hours. Step (g): Conpounds of

formula (1 VA) may be prepared by reaction of conpounds
Compounds of formula (XI) may be prepared from isothiocyanate (VI) and amine (X), by

analogy with the methods previously described for Step (e) above.

Step (h): Compounds of formula (VIIIA) may be obtained by protection of the reactive
nitrogen atom, using standard methodology, as described in “Protecting Groups in
Organic Synthesis” by TW. Greene and P. Wutz. When PG is BOC, the preferred
conditions are: 1 eq. amine (XI), 1 eq. di-t-butyl dicarbonate, in DCM and dioxan, at

room temperature, for about 3 hours.

Compounds of formula (VIIl), wherein Q represents NR? or Q represents a direct link
attached to a nitrogen atom within ring A, which in turn is attached to the triazole ring
through a carbon atom, may be prepared as described in Scheme 4., and are
represented as (VIIIB).



(I XA) with a suitable hydrazi de (XCONHNH 2),
optionally under acidic catalysis (e.g. TFA or p-TSA

WO 2008/063154 abl e sol vent (e.g. THF, or n-BuOH), BECT/IB2004/004059
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bet ween room t enperature and tﬁ@ reflux tenperature of
the reaction. Preferred conditions: 0.5 eq. TFA
excess hydrazide (XCONHNH2), in THF at reflux for up

to 18 hours. Corrpo nds of formula (VII1A), wherein
represents NR2 Q%'epresepts a direct link attagc hed
to a»gutrosg;en Wi thin r|A vvhlchlnturnls

attachgd to etrlxmzol roughanltr

may aI at i be 2Qa ed hO—\An—I-nP aqe/ 3.
Scheme's87~vConpeunds of Jornula ar e comTer cially

avai | ab’l e or may be prepared fo m'known compounds

usi ng &%ndard cheni cal tP‘Hhsfor mat i ons. Conpouf{#s of"

formul a (XI) rray be prepar egcherméyi sot hi ocyanate (V1)

and anm ne anal ogy with the nmethods previously
o%tﬁl?r(ﬁ)b@@”fp@k‘”qﬁ efﬁor(ﬂé)'a ¥y may edperaigd bx:ecmpdmmgamhne (X1 with
1 g‘?dllﬁ Hy\raloB) Wi mefad IpRGRLUY cférs@rtlt?éat p?{)d&t IF"‘?eferred

ve 'nitrogen atom using standard rret
cresditipmse dl€an ac@r(lstl)eéthengarmn@uzsﬂl)u h2 engWﬁC@lsyaq HetaN i MeCN at

%or}té% % o,ag%ulf’sd z. Wen PGis BOC, the

pre erre con |t|ons are: 1 eq. amne (X)), 1 eq.
-f-butyl dicarbonate, in DCM and di oxan, room

f
ﬁ??ﬁ"’“mﬁé?ns 8%3&2%%@%(}”“5&&5%9%9?@#@3% biBlbound (av)
diyrtesatmeéntivithaa suitahledhipoatingragent gech as bawassbhsmeagemg inha high
Vﬂ?}'ilﬁp brr\}eptu(re?r{ 'to?u&teﬁjgﬂgﬁ\ge%rf%ogpr?tewggg%? | n(rgl'tﬂtg eg@%ge#ﬁ;berature of
4he resactiorar lérefermdemedmems aiaeq WIM) B) 5 8ghisaveesdon’Steage(i i toluene,
db I
SRR Rttt b 2P BUG MG gy w th the
nmet hods previously described in St ep (d). Preferred
[ ti X1 1.1leq. ' X1 1.2 .
Sty 3 o B i G TR U b B s et ik
ahmnl I Iié atteletysl. toStr&m?jg(qQ)atct)rEhﬂthmmﬁ@t _ JAn]EiwaSJfaltémém(jily?b)g p/r)ep%red as
i S prepare i onation of conpoun
QHPl‘éﬁ?th‘?SPa sui tZ\bI e thionating aggﬁt such as d

Lawesson's reagent, in a high bodJi ng sol vent (
t ol uene) at betvveenHroomterrpera g and the,_r_f qu

Ox N
t enperature of NY
?D ©
— [

PG pe?

(i (Xv) (1
Scheme 5.

Q
PG

Step (k): Di-acylhydrazides (XV) may be prepared by coupling hydrazides (Il) with acid
0

or acid chloride (¢ T, where T represents Cl or OH), by analogy with the methods

previously described in Step (d). Preferred conditions: 1 eq. hydrazide (ll), 1.1 eq.

XCO:H, 1.1 eq. WSCDI, 1.1 eq. HOBT, 1.2 eq. Et;N, in DMF at room temperature for 18
hours.



the reaction. Preferred conditions: leq. (XIV), 0.5
eq. Lawesson's reagent in toluene, for between room

wo eovpeedsure and reflux, for up to 18 hours. CeEPIB2OEE04059
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of formula (I11), wherein Q repgtesents NR2, or Q
represents a direct link which is attached to a

e I RS ) i ke Resrered BY pfbyS it pTpdordipayeicaly
5md8t &4id CatalysiBi(e. gcydalmspﬁdrid:%d mwmnd)mtgu&wpﬁwmy or1-
SRRl Bl oot Softsly & DR gen e anc e

trefuxEMPeRSurE 'of Heddattiond fFﬁéfél'rE@@ohdm&Fseﬂeﬁ d()xw oxcess pyridine or
Preferred conditions: 1 hydrazide (I1),

€q.
Xemgihylimidazale, 1 fr@@mrmfnqamyéqde HOBEM. Bt betuigen &G Rnd rgpm
i 8 ture for 18 hours. Step (1):
%&é}fgzé UFD HIE"’E}'rr?glyéjbe prepared by cyclisation of
compound (X\/) typically under -acid catalysis (e.qg.

%}Wﬁggpﬁowtg?gk% %’t@’maﬁ\{]e' yf b rT?rggare ty cou%I{nlgoacq (XI1) with

iswitable hydrabitie (XCONHNH.), by gnalDgiMyith tite rbdhm&nre@basladelscnbed in

t fl (e Prefer

C%%p & gﬁgfeh%gggﬁz?m 1%}9 Cé&g()w gqoféydgﬁzwee 470254, wspcl, in

Damahpétiveen 820bad rdond tedeseraturd. | | ¢ anhydri de, in DCM

at between 00C and roomtenperature for up to 3 hours.

Compounds of fornula (XV) may alternatively be

mcﬁmfuads by forrauRl(ilnaviaseit X rébteseristGH N-Ifiked Mk, @nay alternatively be
ydrazi de (XCONHNH 2), by anal ogy with the nethods

M%Qﬂr%§? §h%'8ﬁ°&@m% Step (d). Preferred

conditions: 1 eq. acid (XIy), 1 eqg. hydrazide, 1.0%

eq. WsDCI, |nNDCI\/I at betwe 00C and r mten‘perNa_&Qre.

Conpounds BRF oMeul a, (| NN wher ein presentg o

CH2N- | i nked-Het , rray 3t ethat i Vel y b repared a

shown in Sd A~(XVi) (XVH) (" Schepe 6

(m: The counoks.) of mul a (aVl) be @rep by
reaction of Rydrazide { ) with chlor etyl chlsrde,
in the prefence of a syjtable 3 anine base (e.g. Et3N,
or NMM in a suitabl @Solvent (e.g. p5t®©Ac, or B at

bet ween 00C and room t enper at ure,
() (XVi) Xvil ny

Scheme 6
Step (m): The compounds of formula (XVI) may be prepared by reaction of hydrazide
(1) with chloroacety! chloride, in the presence of a suitable 3° amine base (e.g. Et3N, or
NMM) in a suitable solvent (e.g. EtOAc, or DCM) at between 0°C and room temperature,
for about 18 hours. Preferred conditions: 1 eq. (ll), 1 eq. acetyl chloride, 1.1 eq. NMM,

in DCM, at 10°C to room temperature, for up to 18 hours.

Compounds of formula (XVII) may be prepared by cyclisation compound (XVI), by

analogy with the methods previously described in Step (1) above.

Step (n): Compounds of formula (I} may be prepared by reaction of compound (XVII)
with a suitable Het (containing a reactive N atom), in the presence of a suitable base
(e.g. EtsN, or K;COg3), in a suitable solvent (e.g. DMF, or MeCN), at between room
temperature and the reflux temperature of the reaction, for about 18 hours. Preferred



for about 18 hours. Preferred conditions: 1 eq. (I1),

1 eq. acetyl chloride, 1.1 eq. NMM in DCM at 100C to
WO omsnsEsper at ure, for up to 18 hours. ConpounBST/IE2004/004059
formula (XVI1) may be prepared?y cyclisation compound

(XVI) by anal ogy with the nmethods previously

CEPAIPES 1 b RYED kb KRR 2 B e WO ERTRAH EineBlatyre. for 10

(POdrd.) With a suitable Het (containing a reactive N
atonm), in the presence of a suitable base (e.g. Et3N,
or K2CC8), in a suitable solvent (e.g. DVFlor MeCN),

aCorppdueie Bf fop@iat (ﬂrrwaéretnm eeproserith NRF, efrlwreptr@mer@autw link which
of the reaction, for about 18 hours. Prefer

5 doRtteehes e a riltr@%en .'(ztg(y] Wbth'“ {ing %cf“ak%ﬁﬁ?at'vflyetlf prﬁg@red,aﬁ; shown in
e fOOom tenperature, for 18 hours. Conpounds of
formula (1), wherein Qrepresents NR2, or Q represents
a direct |ink whigch bga attachedHto a nitrogen atom

~ke, pre %J&hown
aIkyI or penzyl, *and

Step (0)—he
prgpar ed reactl on
e (XVII1) with a suitahfe acid or d chlride
5 alogy( h

( ztg where Béﬁ'ﬁesents cor C), by
the methods previbusly de§CT{ bed in St@p{(d)

Preferred conditibns: 1 eq. €XVII1), 0.9:q. ZCOCl,
1.1 eq. Et3N, in DCM at between 10Q0C and room
tenp ture, for out 3 ho . Step (p) The
hydrggﬁ}de of for%ﬁ?a ( XX) y be prepareéx)by treatin
ester (XIX) with excess hydrazine in a suitable
solvent (e.g. EtOH, or MeOH),Nn-ai the refl ux
tenperature of the_reactiqn, fo p to 18 hours.
Preferred conditi ons: &0. (X¥¢X),” 2-4 eg—hy azbne
in MeOH at refl ux, beteenl 10 and 48 ®ours.
Conpounds of for mil a XXI)  mé e prepared by r#action
of hydrazide (XX) with,X Z sing the nethods
previ ously descri bed |n St epy (k)Y Corrpounds of formula

"%%ffeﬂfesr‘?yﬂg Al REbRl 47 KB e et i m st ep

Scheme 7

Z

/N
o

) o

(XX

10 Step (0): The compound of formula (XIX) may be prepared by reaction of amine (XVIil)
0

with a suitable acid or acid chloride (2 T, where T represents OH or Cl), by analogy
with the methods previously described in Step (d). Preferred conditions: 1 eq. (XVIII),
0.9 eq. ZCOCI, 1.1 eq. Et3N, in DCM, at between 10°C and room temperature, for about
3 hours.

15
Step (p): The hydrazide of formula (XX) may be prepared by treating ester (XIX) with
excess hydrazine in a suitable solvent (e.g. EtOH, or MeOH), at the reflux temperature
of the reaction, for up to 18 hours. Preferred conditions: 1 eq. (XIX), 2-4 eq. hydrazine,
in MeOH at reflux, for between10 and 48 hours.

20



Compounds of fornula (1) nmay be prepared from
oxadi azole (XXIl1) with a suitable aniline, as

w@e@gioaarsd y described in Step (b). Alternati vePgr/1B2004/004059
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conpounds of formula (XXII) magbe prepared directly
from conpound (XX) by reaction with an appropriate
onthop nat e : .
Rt otebya RoR i orar e BY B g oLivararige G99 it
th@ net hods previously described in Step (a)
ounds of formula (XXI1), wherein X represents
G- N- Usimgk the-rpthodsprgvigusle desaribed in/Step (kk epar ed as
shown in Scheme 8. - x (XX) (XXII1) (XXIV) (XXII)
Schenme 8 Compounds of fornula (XXII1) nmay be prepared
[Sompeaods offoofiulaYXXIznalebd pocparedtty ayhlisatiomobtompound (XXI), using

hI or nal wi thaf he met hods previously
P\S@%W@?‘%@S‘égﬁit’e"&ﬁ&ﬁ Qol e (XXI'V) may be
pr epar ed by cycli satl on of conpound (XXI'Il), by

B IS AT S B0 DR S So A i S35Roe

@anm@terscbrémsdechb\ecﬁmsstepml e Het (containing a
reactive N atom, as previously described in Step

(n). Compounds of fornula (1),wherein ring Ais
Altbarbedy, (enpBends dfagehiia (X)(lg rhdy &Jﬂ’@p&eﬂldiré&@%n@b@rﬁbound

)@% alternatlvely be prepared as shown in Schene

(XK) by rsetion wishan aaprwlate Acgtah(ege Histhy! ortaprprienaie. %N

laRhetHYI8cdtaidl dh&hRidcBe) b‘yodﬁéﬁfg?'m%'twe ﬁx\éﬂiddé*akeﬁnd?kly%\écnbed in

be prepared from comercially avail abl e conpounds,

$emp)st andard chenical transformations. Corrpounds of

formula (XXVI) may be prepared by reaction of conmpound

(XXV) with the appropriate isothiocyanate (M), by

Soemreypdswii farmie OREH)hwberejy 6 vérsesanis @BsdirlinkedtHeh ngyegiternatively
) rgrul a (XXVI1) may be prepared

%}8/ PLT F%’:?ﬁagl on o£ f ek g

compound (XXVI)
Cl

Cl X
N
\ N O \
Z
Z Z Z
(XX) (b e (1)) (XXIv) (XX

Scheme 8
Compounds of formula (XXIII) may be prepared by reaction of hydrazide (XX) with

chloroacetyl chloride, by analogy with the methods previously described in Step (m).

Oxadiazole (XXIV) may be prepared by cyclisation of compound (XXI11), by analogy with
the methods previously described in Step (1).

Compound (XXI11) may be prepared by reaction of compound (XXIV) with a suitable Het

(containing a reactive N atom), as previously described in Step (n).



by anal ogy with the nethods previously described in
Step (f). The conpound of fornmula (1) may be prepared

wooseesTs4 on of conpound (XXVI1) with a suitabP@r/1B2004/004059
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hydrazi de, as previously descri?bed in Step (g).
Compounds of fornmula (1), wherein Q represents a

Lrect 1ink.whi IS ached .t o I LN rin
ATt R s Pl iR i Rir B8 TR 1 frdfn
anithbdencgem, kg BiteérativelybeprepaddAsrshpwa freStiserhiRORS, nmay
be prepared as shown in ScherreZ 10.\ (g) (1) (XXXI1)
(XXXI') Ra represents C 4 al kyl \/Q.Eo benzyl, and ig
preferably Me or Et. Scheme 10/Conpounds of for

(XXVI 1| sare eithrmb&;all vai |l abl e or ng
prepared#ﬁf,\om c Lrerall'y avai(l abl e conpounds,

standard chem cal ,transformatio .N\%m‘pounds of
formula ( ma_\&@,prepared by reeaction_of cox

(XXVI11) the appropriate d ocyamate (M), by
anal ogy wrt hYt he et hods preVi y descri bg p\

(e). The conpound of fornula ( ) may be pre€pared by
al kyl ati onMg)f compound ( XXI X) (xxplé anal ogy wrtr

nmet hods previously described in Step (f). The conpo
of formula (XXXI') may be prepared by rea,cti)gn y
conpound (XXX) with a suitable hydrazisgleas @

previously described in Step (g). Step . Hydrolysis
of ester (XXXI) using a suitable acidNor

catal yst, preferably an al kal i ta@se NaCOH,
KOH, or LiOH) in a suitable aque sol venty(e. g.

di oxan, or MeCOH) at between room tenperature and the
reflux tenperature of the rgaéti oy for between 2 and
48 hours. Preferred conditi8f%ME%q. (XXXI)15-10 eq.

NedphbsL@lds of imulaXXVpRReithbr shiverially @0aMabRERABLBY Srepared from
and ref| blx, for between 2 andl6 hours. Conp

ounds of

fSrHErsaly gvalable samppiisy HYnG Staneardihsmicst trgngiprmations.
(containing a reactive N atom) with acid (XXXI'1), by
anal ogy with the nethods previously described for St ee) )
(AmPeinds &t fosmuiadA gV ined<be Rrepgreddyirgaqiviel Fgmpaung (XXV) with the

pRsbriate othiboRshatdViNby bnSlo§Fwit th i dscribed i
iadr?p%\/l at room%hené'sgr,e\lltﬁr e, @gr %Sré@s@%gﬁ%gsc&bed "
f¥emi®la (XXXI1) may alternatively be prepared by
hydrol ysis of the

The compound of formula (XXVII) may be prepared by alkylation of compound (XXVI),
by analogy with the methods previously described in Step (f).

The compound of formula (I) may be prepared by reaction of compound (XXVII) with a

suitable hydrazide, as previously described in Step (g).

Compounds of formula (I), wherein Q represents a direct link which is attached to a
carbon atom in ring A, which in turn is attached to the triazole ring via a nitrogen atom in

ring A, and Z represents NR*R®, may be prepared as shown in Scheme 10.



corresponding nitrile conmpound (XXXII1), under

standard conditions (e.g. 5 eq. KOH, 1 eq. nitrile
W@ 2008063754 i n et hanol / et hyl ene gl ycol di net hyl P&t/iB2004t04059

reflux). Conpounds of formula €XXXI11) may be prepared

as shown in Schene 11. (XXXII11) Schenme 11 Conpounds of

formula (XXXI11), whereigpy Qis a direct link and ring

A is attached to the triazale ring tfe h a nitrogen

atom y be pPRep rAe fre the approprsﬁ%

isothig%/an 1N nd ap-A ring cont&ining nitrile,

- , by apfal ogy w tdvig he ds descri begd 'n Scheme 9.

Compo of fagmula (1), wierein V repxe an

oxyge om may ‘De prepar eg=as St o in Sg er?‘e 12. ((I)

( XXX Schene” 12 St ; The conpotgd-"vf for

(XXXV) may be prepare tion on é‘;"g

(XCO\lHI\]ﬂZ) wi th isothi0 yan‘a (M) by.7smal 6gy wit
the net hods previously described in Step (e).
Preferred conditions: 1 eq. isothkpcyanate, 1 eq
hydrazide, in at room tenpera

Step (s): Co unds of formula ( ed
by cyclisation onmpound_(XXXV) r acid or b%e\
condi ti ons, pre ably basé& cataly rAs (e.g@al kal I

met al hydroxi de) 1 m=a§ueous soI vent wat er / Et OH) )

at an el evat ed EF ¥ure, or out ; \. hours N /\N
Preferred cond ons:\ 1 eq. . in
Et OH at 800Cf 8 hdurs. Ste AI kyI atl on” 8

conpound (XXX\)'I) t@ provide corrpourggm XXXVII) may Bgo
achi eved by treat rrent with a sui tabl e al kyl ati ng agenf
(Re rgprasents Gors alkd Toksnzuk epd istpreferabiiokfe oREL.h t he

met hods previously describ p (f). Preferred
conditions: 1 eq. (XXXVI) %Q:h'epneﬁf 1 eq.

Mompmsmiis o€ formular GEX\AL) bret @ithen Cpammrt:leliyperreéiablee)rana}/ be prepared
I . £ ar. .

5 STl Sy 0MeBie GHAB Y s FRIBANBEF Bt frmanns
(XXXVI1) by treatnment with aswtable oxi di si ng agent .
((?dngpouﬁggﬁ’orr%la I?XQ()G gr?eﬂl be prepared by reaction of compound (XXVIII) with
the appropriate isothiocyanate (VI), by analogy with the methods previously described in
Step (e).

10

20

The compound of formula (XXX) may be prepared by alkylation of compound (XXIX), by
analogy with the methods previously described in Step (f).

The compound of formula (XXXI) may be prepared by reaction of compound (XXX) with
15 a suitable hydrazide, as previously described in Step (g).

Step (q): Hydrolysis of ester (XXXI) using a suitable acid or base catalyst, preferably an
alkali metal base (e.g. NaOH, KOH, or LiOH) in a suitable aqueous solvent (e.g. dioxan,
or MeOH) at between room temperature and the reflux temperature of the reaction, for
between 2 and 48 hours. Preferred conditions: 1 eq. (XXXI), 5-10 eq. NaOH solution, in
dioxan at between room temperature and reflux, for between 2 and16 hours.



peroxide) in a suitable solvent (e.g. DCM at room
tenperature for about 18hours. Preferred conditions: 1

w@enossXEVl 1), 4 eq. nCPBA, in DCM at room t enper/E2004004059
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15

for 18 hours. Step (v): Conpourd® of formula (1) may be
prepared by reaction of sul phoxide (XXXVIII) with an

gﬂ%@%‘ﬂgg Bf#gﬁgggl('& ‘n%q@fgﬁi)anr&%g)e/ §%C?Sf§ ﬁpg-l'g{gp{aﬁgiﬂir@ a reactive N
%m)amh 4&d pOXIhFby gxraregmtr) thatrnémamewsu@ﬁdesrcﬂbéa for Step (d).

erature for u urs. Preferred conditio
‘Frellreq revaiane) 1 5. e CREXID. B3:eq. SEINeURED: 4S00RIR, 18 96 WSCDI,
Frfeai OB B, RPN afoohPRMpERITE! RF o4 Boulsonpounds  of
formula (XXXI'X) are either conmercially available or
may be prepared from comrercially avail abl e conpounds,

Wsdrisbun b S BaRFHuIS Qm%ai él@é?ﬁét%%e‘ ;95|§a e@%& h%(rﬁlysrs of the

conpounds of fornul ae i &I 1),
&ATegneRRing mﬁa? a@Rthered OOKMH). iugHeN St@ﬁ condrtrons (e.g- 5 eq. KOH, 1

S “ﬁ'ﬁ’r Ao R Rl frpudle e'?*éﬁét?r?& 10N

(I\/) (XXI'l1), or (XXXI) respectively. Conpounds

a%%”%%‘éﬁ’éﬁa@% i) et TSR ESettfe TFY
They may be obtai neesn for exanple, as soli d pI g&\
powders, or f y)cethods ®uch as pre | Oy

crystalllsatr fr@eze Xdr yT'ng, spra%[ g, O
evapor ati d ng. M crowave or radi© frequen
drying rm{‘ﬂ/ be usedxrf/)or this purpose. They may
adm ni stered al one or in conbination with one ¥ Xpre
ot her conpounds of the invention or in conbina¥i on
with one or nore other drugs (or as any conbi nd®¥h
thereof). Generally, they Wdhenteeipdm nistered as a
formul ation in association with one or nore

(esmnespesof fopmuia XXX a1eseia Reis s directlinkang ring fhis attached to the
tr“i’d&%leor‘irfgrlhrougﬁ atrﬁﬁabelﬁeart&h nmgg b8 BRIk R FirétH ¥nd 5%2&@%“

ot her than the conpound( s) the i nventl on.

ch0| ce of excipient will to a Iarge epend on
of ad |
Py g S Aoty e 7, 2L 5)srbigvin e

smeibwdade,scrltzaddnmbemmre of the dosage form A

further aspect of the invention is a pharnaceuti cal

formul ation including a conpound of fornula (1), or a
rﬂwmpmloesroi foahdla . oepreib erepasentsransidygert atot) evagde, prepared as

et he, phar maceuti cally acceptabl e exci pi ent,
3&%‘5 é%'r‘vg i’?. In a further enbodi nent there



I's provided the pharmaceutical fornulation for
adm ni stration either prophylactically or when pain

w@ewseesres. Phar maceuti cal conpositions suit abb@r/fB2004/004059
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the delivery of conpounds of tH{e present invention and
met hods for their preparation will be readily apparent
to those skilled ikn theart. Such conpositions and

nmet hodss\for their/preparation may be found, for

exanpl e,\\i n RenPhgton' s Phar ma ical Sciengeg . 19th
Editi on (Mack Publ fishiing Co J1995) !*ecﬂmezc unds
of the=Knventi,on rm}fbe_adm ni stfered—oral l'y. &ral

admi ation may inmvol v& swa i ng,Y so thz he
conpd el enters gastrointe al tract, puccal
or sublingual & i stration be enpl oyed/BY, whi c

t he conpound enters the blood streamdirectly fromth
mout h. Formul ations suitable fgoupral adm niglpation
i ncl ud® solid f&Fnul ati ons such as tabl ets, capsul es
containing particulates, |liquids, or powders, |ozenge
(including liquid-fNled), chews, nmulti- andn—n
nano- particul ates,Ngel's, solid sofution, Ripdsowe,
filnms, ovul es, sprays li qu mul B&TonsN Liqui d
fornul ati gns u%les nsi ons, 3ol utions, g
and el ixinNs.ySuch for ons,, ~£NMpl oy
fillers ifm soft or hard tapsules gpd typical [ g
conprise a carrier, for exanple, water, ethanol,
pol yet hyl ene gl ycd?, propyl ene glycol, oo
nmet hyl cel | ul ose, or a sui tQPlluﬁanb’ and one or nore
enmul sifying agents and/ or suspendi ng agents. Liquid
$teprr): athieesnpound af foomble (KX¥NMhmey beyprepased by reaction of hydrazide
LUt : e s I I ,

RSN i ot fibo S A ] Sl e i PR Dy SRE cescrivec
ihaBtep (@)s Foéferrad cordititinsdi eqnisetyioayanate, doespdedrizidesn €HOH at room
%s thqsr% fde;%rguged in Expert Opinion in Therapeutic

IPEHNE 1 1%6)°"881- 986, by Liang and Chen (2001). For
t abl et dosage forns, depending on dose, the drug may

K f 1 weight % 0_wejght % of the. d
FRpie BBy L e G PG R Piapetsety Halion B rmpound
bW @??@@d‘ld)dtsrrbasb r¢oﬂ@id¢rts't, ﬁféfér@?ltyfb%s(éi ballgtysms qub.eman metal
ener, ) contaln a dl Sl ntegrant. a es 0
e gﬁ agieoup ﬁe'vwgegowm??ﬁ'%&a}» @hagy ?@aﬁtﬁawﬁp%@% for about
ZARAKY PRIfEVYd ElditioheSeq. QRKRV) MOGRY. RROHIBLMELOH at 80°C for 18
cel I ul ose, croscarneil ose sodi um crospovi done,

BRISvi nyl pyrrol i done, nethyl cellul ose,
m crocrystalline cellulose, |ower alkyl-substituted

1G]

Step (t): Alkylation of compound (XXXVI) to provide compound (XXXVII) may be
achieved by treatment with a suitable alkylating agent (e.g. Mel, or Me-Tosylate), by
analogy with the methods previously described in Step (f). Preferred conditions: 1 eq.
(XXXVI), 1 eq. KOt-Bu, 1 eq. Me-Tosylate, in THF at between room temperature and

reflux for 3 hours.

Step (u): Compounds of formula (XXXVIIl) may be obtained by oxidation of compound
(XXXVII) by treatment with a suitable oxidising agent (e.g. mCPBA, or hydrogen
peroxide) in a suitable solvent (e.g. DCM) at room temperature for about 18hours.
Preferred conditions: 1 eq. (XXXVII), 4 eq. mCPBA, in DCM at room temperature for 18

hours.
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hydr oxypropyl cellul ose, starch, pregelatinised starch
and sodium al ginate. Cenerally, the disintegrant w ||

wa@eopnexed from 1 wei ght % to 25 wei ght % pref BeEIB2904/004059

from5 weight %to 20 wei ght %Bof the dosage form
Bi nders are generally used to inpart cohesive

[t t tabl et f | ation. Suitable binders
S5 (st oty Rtermuia ) Gey P pGRaredhyl o ion & Gherce

Wﬂmtrﬁé}ee@e}ﬁ ef alccﬂﬁil BOBKIXRMAhE YRIsBREd 6f HstBble base (e.g.
onV| rrolidone, e el ati ni sed starch,
? r@%ﬁ%&%«ﬁyqn aiteblese gﬁﬁ(erg,a'ﬁfxybetagmat between 0° and room
I t
ﬂéﬁ#p'%)’ét&r% beuth%ers HGRs. eﬁ%{%fég @nﬁ&’ioﬁ@@ ?déid/ ;/%éqatNaH 2 eq.

such as | actose (nonohy spray
amwﬂ(mvgxmmmﬁéon 1&legurs a’ammtemesqtmret ol , dextrose,
sucrose, sorbitol, mcrocrystalline cellul ose, starch

and di basi ¢ cal ci um phosphat e di hydrate. Tabl ets nay
@bmpomﬂsiaﬁl&ah‘lu}a (DGBX) e eﬁherfm&nerclallwaevaﬂgmatos may betprepared

B aSRrtRiaBii ey o Bb R oo Y ERA R P gy Bfromations.
present surface active agents may conprise fromO0.2

S8 barmbodh o Toilae o, 5. Wiokfiin. S5 RS EndEido

fuadlcmtal groap intdreoralessiorgaegy. alklymtiogmr aydrolysiby loqgrovise sitsthative

as_na m ste n
AP ot g L MGyl AR o DR e ety of
magnesi um stearate with sodium | auryl sul phat e.
ubri cant ener a orrprlsefromo 25 wei ght % to 10
GRmbaH a0t JHE MRy Bt e RTgRe U Bt s Mg adofistered as
@{/sttamm bnabdnetpho& bﬁtfdu@l@SSFHé]lcylfmaW@é BBtafet Sfor BgArdEle, as solid plugs,
OXI r s avourin
s fn % B AR eSis B el allan SRk fipsee anving, spray
dr@hb e&rSe\,Qﬁﬁrfaaveldﬂymgt Miahale &Q%diﬁ frequencp anaPmby BE used for this
wei ght % to about 90 wei ght % bi nder, from about O
‘gsr?t %to about 85 weight %diluent, from about 2
wei ght %to about 10 wei ght % di si nt egrant, and from
% | ubri cant.

bout 25 wei to about 10 wei
TR They b SBE STlEC Blons o1 Rratrtan it any o5 sk Say pappounds of
the lfﬁ\wlnmbﬂi @bllrebsmbfﬁaikirﬁb\ntbkﬁl@dﬁ nﬁbrepéthbt Gﬂ@sqf)r lbb &gl Scombination
t er nati ve ranul at
fiBteo . BRI ey, b SaibistHst a5 8 folimioh i gecopiaon with one or
rf\bmatt))hérﬁfaﬁuhtg:tallyoQcmyam@léﬂélpléﬁtsonﬂfh@rterﬁﬂfﬁcip%)ﬁef@ uaBd herein to
e coated,.or co 1t may even. be | . .
Rt af e e AREr Baf dhe orbiotiodl B &% ioveptiop, s Tags choice of
exeipRiMariiRGe d ilage daermogepent ndr féﬁawseélﬁch. a¥the particular mode of
administration, the effect of the excipient on solubility and stability, and the nature of the

dosage form.

A further aspect of the invention is a pharmaceutical formulation including a compound
of formula (I), or a pharmaceutically acceptable salt or solvate thereof, together with a
pharmaceutically acceptable excipient, diluent or carrier. In a further embodiment there
is provided the pharmaceutical formulation for administration either prophylactically or

when pain commences.

Pharmaceutical compositions suitable for the delivery of compounds of the present
invention and methods for their preparation will be readily apparent to those skilled in the
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wat er-swel l abl e thin filmdosa@é forns which may be
rapi dly dissolving or nucoadhesive and typically

pﬁfp‘p %% ecogn;fﬂ% ETQ gg%%ieg{q%‘%ﬁurl tﬁgi‘ h}ﬁp@&tl&ﬂtma rm unc(:fJ for example, in
Rerfingh3PharMacdtiball Sciaice 91 9giTEHisbA (M4ick Rublishing Company, 1995).

vi scosi ty-nodi fyi ng agent and a sol vent. Sone
conponents of the fornmulation may perform nore than

Un% édﬂﬁx@dltmglla .of Gthe Thentmnmawbd a@jfmlﬁleil‘e?@dl eral(l)lr) O’fayacbﬁmstratlon may
sol ubl e or S er-sol u

e SF3) onlsion op Al e SOy BRErS R Ao RisRiel TR or buccal or

reubEnduap aamiristration nmégx)ba\@ngirdye% Byowhigh weé @bmpYundenfehe the blood

sol ut es. h}se%s s{ol ubl ¢ conpounds nmay conprise a greater

pﬁ?r&ﬁg‘r reghy Bemitie MPYMhosi ti on, typically up to 88

wei ght % of the solutes. Alternatively, the conpound

f I _ t.he f f artjcul ate
Sl aHo s 1bi, B Off AP AR Reljoe SISO BBY BT e 2 tables,
rtabyuleé cpmlamﬁgcgémeulét@g,, liUid¥, @r Nfowdefs, swzéhb@é i(iBicluding liquid-filled),

drocol oi d [ cal ly res in e
GHeY; Ul a8 ngie-paficifRs. 89 sclit i e orimgimgco s, sprays
aﬁmwaughbanmﬁhber possi bl e i ngredi ents include
anti-oxidants, colorants, flavourings and flavour
enhancers, preservatives, salivary stinulating agents,
A9qlid fMaREoHsSIncloe §SpeasibAas, (Sontibhelispiipeiaha )aI|X|rs Such formulations

S’[]n% é E}chyegﬁaﬂlgrgtng%gﬂ 1oF ,l?arcgt el ogrgfﬂaq gzﬁlﬁ comprise a carrier, for

aeﬁ@ﬁfptbameaew dtﬂiaddwepmyétwvéne)glywe ph)t@'léhé' glycdyr e@&fyﬁzduulose or a
0%L/Hevla porative drly g # aque e)Ims co%

@l qle@ndinge 8% %&”%‘{J%%‘Bt aQﬁ“ %S‘B PF SEERE fPanQFé“S Liquid
doimtulatidong rakiylBg be\REpaped by ime facohstRiital dfya SolidofRieR@fple, from a
coater dryer, or by freeze-drying or vacuum ng. Solid

$8FRgH ations for oral administration may be fornul at ed
to be i medi ate and/ or nodi fi ed reI ease. Modified

| ease formulati.ons |nclud sust ai ned-_, L .

s‘é’&“POUES?]P% €| igyentiop &?a@{ %H egf’bﬁﬁ%\ "P%lf%%{'é?ésa'“tegrat'”g
Sitmsbg?é)foemmdcrﬁ b€ thoseldeastbetian Exp&t Dpitorf iAMHespeutic Patents, 11 (6),
%r pg%%e%éef the, inve éda are described in US Patent

19561 B L1889 anGNEN (<0009 ot her suitabl e rel ease

t echnol ogi es such as high

For tablet dosage forms, depending on dose, the drug may make up from 1 weight % to
80 weight % of the dosage form, more typically from 5 weight % to 60 weight % of the
dosage form. In addition to the drug, tablets generally contain a disintegrant. Examples
of disintegrants include sodium starch glycolate, sodium carboxymethyl cellulose,
calcium  carboxymethyl cellulose, croscarmellose  sodium,  crospovidone,
polyvinylpyrrolidone, methyl cellulose, microcrystalline cellulose, lower alkyl-substituted
hydroxypropyl cellulose, starch, pregelatinised starch and sodium alginate. Generally,
the disintegrant will comprise from 1 weight % to 25 weight %, preferably from 5 weight
% to 20 weight % of the dosage form.

Binders are generally used to impart cohesive qualities to a tablet formulation. Suitable
binders include microcrystalline cellulose, gelatin, sugars, polyethylene glycol, natural
and synthetic gums, polyvinylpyrrolidone, pregelatinised starch, hydroxypropyl cellulose
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gum to achieve controlled relede is described in WO
00/ 35298. The conpounds of the invention may al so be

10 ' i.nt od stream..into
20T PGBy AN Ios8: bl e e R g sugh as tactose
fmpeottydraié, a,?nyﬂriedrmbmmdi'ate,l anleydrousr ﬁndartlbelslike), mannitol, xylitol,
[ rt , . . neal.. 1 ntrathec oo .
CBREAR, Tt B AR FbERALre ' FIbBAE: ey and aivasic caiium
iphosphateadinydratei nt r anuscul ar and subcut aneous. Suitable
devices for parenteral adm nistration include needle
(i ncluding mcroneedle) injectors, needle-free
iTApletst ovay @isal aptibnedly cconteisb nswizes . &tiverdgen®| such as sodium lauryl

T M I N

bufdcer adtige agemts sngypcaafiisalitom 0@ weight %ftofsrweigRt % of Me tablet, and

Bty Sy BOHE AP Rom £ b8 oeat TN BB FRURPE 5 2

dried formto be used in conjunction with a suitable

icl il e. - f t Th .
TR LT T J—
zion diearaie,ssodfuor steaghfirearateyand/ midirks sfink@mesiumgtearate with sodium

[ a | | shed using standard ar eytical .
28R bl PRl s B ST, Pach PR et Rhweignt %
preferbbly ifroyn @6 weighp Sbitoddweighf Wrofiheatablel. used in the
preparati on of parenteral solutions may be increased
by the use of appropriate fornulation techniques, such

Qther hpossitler [rgredients  drfclusiel wntiloxidensnheslouragtsaofaiosring  agents,
[ ' enteral adm nistration nay be
r%rsgr]\J/%mesgﬁ? égsgé-ni%%k@ gs

or rulate di%3t8%and/ or nodified rel ease.
Modi fied rel ease fornul ati ons i nclude del ayed-,

j E - t £od;, t d d. . .
KL Le e up § RBRUCh G e B e At to about 90
weighbés bioden feone dbast (hv\éegjhit % toaboutsd Waigho% dilleent, from about 2

i X0fr ro. nistrafion as .an
YK OFb0u 16 Velint A 08P RPa e SR Ryl ob SRR b o about 10
weighohrigbricertanpl es of such fornmul ati ons include
drug-coated stents and pol y(d/-lactic-coglycolic)acid

(PG.A) m crospheres. The conpounds of the invention
Tabjetdlieuishrea teicomptessed direqily calblyyrolled td fensiabletsOr Tablet blends or

' I or .transdermal |y. i cal
USRS b oAbl st AL Rl W congeaes o
extruded before tabletting. The final formulation may comprise one or more layers and
may be coated or uncoated; it may even be encapsulated.

The formulation of tablets is discussed in Pharmaceutical Dosage Forms: Tablets, Vol.
1, by H. Lieberman and L. Lachman (Marcel Dekker, New York, 1980).

Consumable oral films for human or veterinary use are typically pliable water-soluble or
water-swellable thin film dosage forms which may be rapidly dissolving or mucoadhesive
and typically comprise a compound of formula (1), a film-forming polymer, a binder, a
solvent, a humectant, a plasticiser, a stabiliser or emulsifier, a viscosity-modifying agent
and a solvent. Some components of the formulation may perform more than one
function.
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gel s, hydrogels, lotions, solutions, creans,

oi ntnments, dusting powders, dressings, foans, filns,
sponges, fi brB&T/IB2004/004059
bandages and m croemnul si ons. ?’bosomas may al so be

used. Typical carriers include alcohol, water, m neral

t e ugm .
St AL BEIGALR! AL BRI BLERT ) s
samanerdt typically cemprisesfipon dtwelght % de 80fweightx%nioes typically from 20

FRRIERS i, e 5o L B ENABL AN oy comoree

gresiterd progertion eofy they cempesitiamp dyritallynup itorBS mieight siosof the solutes.

BUSEBEIAL 55 2SS SRRSS SRR, B I BRSGT 6 M oncs.

i nj ection FOHTLH atlons for t opi cal adm ni stration may

(i PR AT Debiher GpalIPE Sefice o Rer b UREal Sieh&ndE Brotens, or
swﬁhetimlacﬂmcoﬂjmbs add ,is ty:pmarlyobtesdnt, intthe gaigedd.ando 99 weight %, more

@{ppog )Zm'[ﬁgrgn | e_{bstgenghe r}(iagrpounds of the. i nvent! on can
SO Aa

e adm sally or by inhalation,
typi cally in the formof a dry powder (either alone,

Iac og&é bLl'é m%reg nﬁ)( g E’gnﬁ’gh%ﬂa{’g’ﬁ%r ?c!?lgr%gfs\f\'iffgpourings and flavour
erizanskes, pnexmlatwesh sprmsprmlmmtd@ agerth, &soling agents, co-solvents

Qﬁ&g@ﬁ@ h%ylgﬁ%ﬂulehﬁgreg ggs ?apgg%ap@égltagpﬂ rsurgqﬁtﬁﬁs and taste-

p@sking agemtsi ser (pref erabl y an atom ser using

el ectrohydrodynanics to produce a fine mst), or

nebul i ser, with or without the use of a suitable

piiropén laacdrdarsechitrathelinteritioB - drettygiédlly presdrod g eﬁrraporatlve drying of

h%a%%e?d § fﬁ)?nnsga 90%0%9{ gé‘e(?%?lgﬁaﬂgng gtgorpglétgotﬁ{p%gg > aJI'hls may be done

exaryieg avbn taptamedr typicallyodecdmbimed dhaterndges Usri ls,edeeze—drymg or

r, punp, spray, atom zer, or nebuliser
95’&@@1@ a solution or suspension of the conpound(s)

of the invention conprising, for exanple, ethanol,

, I
SEHERBBIBAT o] e MU0h LG R TR e ancior
aotified releags. owdlfladtretepseaéormlanens irefudleatelaypti, aiglained-, pulsed-,

&%{t}‘qﬂgé afgé%?tlg%gnd ?%gﬁ%ﬁ'%é g‘%q%t rioleate, oleic acid, or

*Gse in a dry powder or
suspension fornul ation, the drug product is mcronised

I| ry by inhalati.on .. . .
%ﬁlta"bles Fnl%:ﬁlflg{!' rél@%eﬁfgnn%gatgo% tg%ipu Sgs Rt@\e%veggﬂr? a(;—:-eq]escnbed in
o)) %atgntd}i@rﬁ)ﬂ)% 864 Oetrils wiitothey suitbtie deleasectechasolsgies alich as high
éﬁérg%lsbé@%s nH'o@m%?g ahg coated particles are to be found in Pharmaceutical
Technology On-line, 25(2), 1-14, by Verma et al (2001). The use of chewing gum to

achieve controlled release is described in WO 00/35298.

The compounds of the invention may also be administered directly into the blood stream,
into muscle, or into an internal organ. Suitable means for parenteral administration
include intravenous, intraarterial, intraperitoneal, intrathecal, intraventricular,
intraurethral, intrasternal, intracranial, intramuscular and subcutaneous. Suitable
devices for parenteral administration include needle (including microneedle) injectors,
needle-free injectors and infusion techniques.
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hydr oxypropyl et hyl cel | ul ose), 3%l isters and cartridges
for use in an inhaler or insufflator nay be fornul ated

t wd f th d of. th . .

el oS 2 Srully A oo SREtHS  8hich ey gongpin excipients

uah @b sangl Garlpyticitesnane bofetngi £yenta (dhefasably- ioeaJQ'Hn@‘, from 3 to 9),
' nes m st earate. The. I?/tgcto

}ﬁ‘ﬂ;&? %{9@98%9 Yring¥ & 0% YR ¥é?rg1ular{a X as a sterile non-

mqeé@lsabd»wtadm@r Jasahtdﬂed fotrhas beuiudeabihecop@ctidre@its a suitable vehicle
ude, dex mal t ose, sorbitol, xylitol,

f*ﬁ'&?&@”ﬁa BWPS%%ﬂE%@%feﬁehal ose. A suitable solution

formulation for use in an atom ser using

ect r ohydr odynani ¢s roduce a fine mst
TR AR, HTerieish i Pufbtons B aAlR sondiags. for example, by
i|yupam?ehtmn pely raadilyabe aaccarAﬁm.shére ulam? lsaénd;aru pRAERe IR techniques
var rom typical formulationmay
a\éﬁ%ﬂf’% %Pf@aﬁﬁ%m@'”?ﬁe P&rmula (1), propyl ene giycol,

sterile water, ethanol and sodi um chl ori de.

ter t|ve sol vents i C be. used i nstead
ﬁd ng/ %ﬁ Ermoupéfcpfyggmgggigé?gge '“éﬁﬁpfﬁ?ﬂﬁépﬂﬂf pargnteral solutions
@rhagp@b inStéabédIby frleausyiics, apprsptiats fofMlididh RBBhiques, such as the
I evonent hol , or S\/\%eners such as saccharin or

dngompratian °§(§8‘“9\W‘ NERI 3898 t o t hose fornul ations
of the invention intended for inhal ed/intranasal
on. Formul ati ons for inhal ed/intranasal

mnistra
}Hﬁ‘f‘WPE‘?'}Sa r&arqpévagg POISHaoR Sy ke ggn'qumtﬁ-;dd fo,bg immediate and/or

anstifd reRdisé] eodifiddertast Fomtulatiops I@d@dmbélaye%g—ﬁlstamed- pulsed-,
Mbdi f‘ ﬁd rel ease fornul atho) Si i ncl ude del
€ E?@ f¢

spatreliefe dargeisd) auherogamiped release. '{I?Hsgg{rgqpvugﬁa of the invention may

DO HHANRERE b§|z§3as‘3)ﬁd lsémi—étﬁdc@ﬁethﬂbtr&’dél ligoadRr AdMiAik®aton as an
and aer oqs?ol S, e dos unit

4pplgnted,degot qul ng’gp ?leéSﬁég ér?ezégg(%ﬁ}%oeﬁnﬁxamples of such
@Mﬁﬂﬁétﬂongaldcwdéoﬂmg\%ddted ygiestal bid bpollfai-tdagc-£ ngaaa (PGLA)
g{ﬁ 15 nmg which nmay be administered in a single dose

croﬁﬂ?eée%sually, as divided doses throughout the day.
The corrpounds of the invention may be adm ni stered

ct al I v xanp the form a .
1B emnargs ‘BIbE dryention TRACARD. b adambiees pkaly 1S the skin or
nfiRdb4, Itﬁétab GSHPRMB O P dBmsely. wbucylabtrmuétlo@btf@ftn@tpuv;ﬁfse include

use S a ro rlate FormJ ati ons
PG U T N RS A ——

ifoaresli difres,ardinOlpatches, wafers, implants, sponges, fibres, bandages and
microemulsions. Liposomes may also be used. Typical carriers include alcohol, water,
mineral oil, liquid petrolatum, white petrolatum, glycerin, polyethylene glycol and
propylene glycol. Penetration enhancers may be incorporated - see, for example, J
Pharm Sci, 88 (10), 955-958, by Finnin and Morgan (October 1999).

Other means of topical administration include delivery by electroporation, iontophoresis,
phonophoresis, sonophoresis and microneedle or needle-free (e.g. Powderject™,
Bioject™, efc.) injection.
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nodi fied rel ease. Modified rel ease fornul ati ons
i ncl ude del ayed-, sustained-, pulsed-, controlled-,

wo 2009063864 and progranmed rel ease. The conpoundBCDIB206M004059

i nvention may al so be adninist8red directly to the eye
or ear, typically in the formof drops of a m cronised
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madfuwraéa@dnmum‘ed aglegge fdﬂmlhlad@wleinﬁﬁJdéme&yed- Islustame?- pulsed-,
abl e abso e_gel sponges, collagen
E%{]gﬁawéegq%@aﬁpgramﬁéj T4°Fcone) inplants, wafers,
Ienses and partl cul ate or vesicul ar systens, such as

ﬂ?eggé,)’@nﬁg%%rﬁ p?é'éﬁeg%?@"%@m%n@?%%g% adm'j’l ﬁ?@reﬂyi‘%’?f@aﬁ'&i or by inhalation,
tlpyaéuyrmrth@ foren of aairyagbw@léro@itﬁermbms a frrﬁitu@wcrrm)@mple in a dry

tg%/ dc{ng%( %\5’ e:rfﬁrg %Cg lorlpg(lg h%%"é‘? 8 ;% tc@% ?L%(%m%?e mixed with
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ﬁher with a (gr eservative, such as beG’éafJ @gpl um
PYE PrEsRHAISEY FARIRIDES. 8H§‘pn§@[aé|%’“l§8r SIERONEARD gmiser using
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ormul a

trat b e i nmmedi at
%ﬂg‘é’lg:r Srf{fg?ql‘"gaﬁ rr?éf"ggseas Modi { $gd %Tb”é’é‘lg%h?”@:r rru‘l’rat i bhd.2.3.3,3
herp«tdfudmpdﬁ;jame%r irdraRhsHl 066l-the polve&tnay 68Miprisel 4 Bidadhesive agent,

e AR e sol il o et ool obul o

entities, such as cyclodextrin and suitable

T DRSS, CHEAR oo Db RBEe NGl SO Bottion o
sijsg;smd.aﬁ Io@ﬁhdlé adoﬁqpobﬁ@(tswr&ﬁal iAgentiBh O@tmrlsa@ |fbit t)éxample ethanol,
an or t abl e ore ntione

a8 efadtnpin Sitable Sl GoRYTPLHBRY PG, SOMPISIES! exending

reRas@ ORI actias, & bapeiarit@) kae SR Antyarl opfidHal Safadi@st! such as
mnistrati.on routes. Both incl usion

S&’ﬁt&!%ﬁg'ﬂf g?r]trer;s ‘E@E%ﬁ%CBW gigolaciggcife used. As an

alternative to direct conplexation with the drug, the

R AR T N O NN —
& sireiltable Sedddlivenyt ﬂsyesmalau@m@tfy@aalajrlesﬁltmas mn@r@h@ B may be

RV Y BpR 2P ht R ORI oG, Manad Myeh anbid jat g, Uk bed ot

nng4/ @Qﬁe‘r&ltwd ¥ 98drobesdihg | astmMeh @endpbrtidRY, high pressure
desi r abl | ster a conbination of active

egstiagton. Pp hray g

Capsules (made, for example, from gelatin or hydroxypropylmethylcellulose), blisters
and cartridges for use in an inhaler or insufflator may be formulated to contain a powder
mix of the compound of the invention, a suitable powder base such as lactose or starch
and a performance modifier such as lleucine, mannitol, or magnesium stearate. The
lactose may be anhydrous or in the form of the monohydrate, preferably the latter.
Other suitable excipients include dextran, glucose, maltose, sorbitol, xylitol, fructose,

sucrose and trehalose.

A suitable solution formulation for use in an atomiser using electrohydrodynamics to
produce a fine mist may contain from 1ug to 20mg of the compound of the invention per
actuation and the actuation volume may vary from 1ul to 100ul. A typical formulation
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conpositions, at |east one of i ch contains a

compound in accordance with the invention, may

conveniently be co he fo m of a kit _ suitab

FER CniiRer SOPRBInObIoTHE W Rshemie ol oS MasSiciefhanol and

RbdiuRechiondNt ANSrnatEdIG& s WhthOmaybeeusearnstase® of propylene glycol
at | east one of which

t | t
é@ﬁ{%aq‘igclééélggﬂ&}% ?’%If‘elﬂgﬁcﬂlul a (1) in accordance with

the invention, and neans for separately retaining said

osi.tions, such as cont ai ner,, divided bottle, or
STATRElE JlaroiTe. siichyas MenfiobanthBrameitnal, o SWeqiPperssSigheas saccharin
forghtdnarin Bblishe mdyask atdROtof thbsd fembRESADbNGeQhvention intended for
s.and the |like. The kit of the

tab ets, e
'f"é’i‘f‘qsg’ ﬁ?'?'ﬁgﬁq%rl y suitable for admnistering

dlfferent dosage forms, for exanple, oral and

arent er al mmsterln t he se
EQrpdaterSoles i %?%FV%’P@F]& adfy &gét'%ﬂ%vv% formylatqcpfo be immediate
Tahﬁﬁbatﬂoﬁﬂleti h§le 8QP@IRS, ForCEXaRRE, P{Gﬁ_ﬂ\s Nﬁﬂﬂieﬂ&éle@élﬁformulatlons include
i ance, e

not h assi st conpl
21 ?ﬁ?sé%St%fP‘F scPIRffk r%‘roﬂﬁﬂn tﬁrgsettcfda%ndowoa%m%q/y%e@se
provided with a so-called nenory aid. For

dm nistration to hu atients, hetotal dai | y
3? the, £a8%, 0H S pewaer F\%‘é’ H¢8 tﬁ%‘?ﬁq the slosags y"itds Fﬁtﬁrmmed by

hega@e of aQhiveDwhieh Helivels 8 epsadd %nodhf ¢ﬁél b%?all asilyt dte will typically
nmode of admi njstration. The tot dai | é ose

be
R i eBaR O i i oo ek Si88 @ 3inala dose or, more

ubGalphys Hiidad desed thrsughd@he H&).| outSI de of the
typical range given herein. These dosages are based on

an average human subject having a wei ght of about 60kg

tTﬁe ?ﬁh@ouﬁdﬁoﬂhd shvehtish idaly |befaﬁﬁdrhlbt‘érébere@félllﬁi of Oagmally, for example,
det er oses for. subjects whose weight fall|

Judis 8’”9 Hi's 2 SHRpEsitatyc He%??“f nPa ﬁf‘%mﬁnd Gacea elptgtgﬂ Iy a traditional

kappdsherydeet danearidtls AteHttived b be NEES ad BHDPridts.
"treatnment” include references to curative, palliative

and prophylactic treatnment. The conpounds of the

FoafA@afionsTeerictalta aammﬁsetnad nhdy BRrRGIERANS be&infediate and/or
[ane

below. 1,0 VI A Filte d|n sa

Brad o7 756G RO IR g RORS dNclsiesdlBTARD, Hstaingg- pulsed-
eehtralledr, targeted ane prayranaeadelbasyn CHO cel |'s stably

expressing the human V1A receptor, (CHO hV 1A). The

CHO hV1A cell line was kindly provided under a
hhé&jib&ip@ln@eg bE eiEERleion V& E alkBi feoadhRisterBe Riirect8f to the eye or ear,

typlcaﬁy in the form of drops of a micronised suspension or solution in isotonic, pH-
adjusted, sterile saline. Other formulations suitable for ocular and aural administration
include ointments, biodegradable (e.g. absorbable gel sponges, collagen) and non-
biodegradable (e.g. silicone) implants, wafers, lenses and particulate or vesicular
systems, such as niosomes or liposomes. A polymer such as crossed-linked polyacrylic
acid, polyvinylalcohol, hyaluronic acid, a cellulosic polymer, for example,
hydroxypropylmethylcellulose, hydroxyethylcellulose, or methyl cellulose, or a
heteropolysaccharide polymer, for

example, gelan gum, may be incorporated together with a preservative, such as
benzalkonium chloride. Such formulations may also be delivered by iontophoresis.
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Case Western Reserve University School of Medicine,
Cl evel and, Chio. CHO hV1A cells were routinely

woraosed7aed at 370C in hum di fi ed at nosphere WehIE904/004059 - -

CX2 in DVEM Hams F12 nutrient-3% x suppl emented with 10

% fetal bovine serum 2 mM Lglutam ne, 15 mM HEPES and

400 /m  (A18. For bul k production of cell pellets,
ERIMRRS faRScHipraiab afministietien e REmUBIRY et yrosdiate andior
ﬂ@dlﬁ&@%léé‘se85ﬂo§|ﬂ8d rElbhy fopPliltiess Mmentaideld)dd2 sU?tginHHJ pulsed-,
of DVEM Hams F12 Nutrient M x suppl enented with 10 %
¢apirefledydgrasieds OF BIPOrBNMRA (I8t am ne and 15 nM HEPES.

Confl uent CHO hV1A cells vvere washed with

osphat e- buffered saline (PBS), harvested into ice
B s an al terityan o TPy e o Wi Sihle rasrareqiscular enties

NRP CasSERIRIAx@Ah andBSdiablinddrivatiiR- theRbf oP @bly8ih§IeWe gk col-containing
thavved on i ce and honogeni sed i n nmenbrane prepar at’i on

RANPLE. BN iRy 'Hip"@‘(? ety SQlupidly, jspojution gaigy taste-masking,

Bibsvadating snel Qﬂ@fﬁrﬁdfo‘ﬁﬂ Ude anPEAY €8S ehd NibRIMMtioned modes of
cocktail, (Roche) e cell honobgenate was centrifuged

%ﬂm'ﬂ'éfﬁ)t'or”pm 10 min, 40C and t he supernatant was

renoved and stored on ice. The renmining pellet was

honogeni sed and centrifuged as before. The

Qﬁh’ﬁ Rggexin CRRPIEXED oIk @XaRBlec 8t fQundgtedPengensy a’(')OBS‘SIU'ngF most

dd%ég@@or’fﬁsnarﬂi ad@faistrBhén P&!té@t mlﬁc%bﬁpﬁf&d% inEIusnon complexes
free2|n fer consistin mM Tris-HCl, H 7. 4,
585 As i sbermatNe toufEct SAAPBLBIBAVET g, the Cyclodextri

rﬂéy %léOlIls%da&s anmﬂl bhdlh‘éée i.ePrRt £1cBrrePNGiRRA, arl UBWREr. Most
det ernmi ned usi ng Bradf reagent and BSA as a

OMARRY dused, foryingse P'éfpoﬁ?%cﬁr?]ga'lﬂﬂ%t dieta-| PRéagamipa-cyclodextrins,

efx@h‘lp@ée@f bNhl@fﬁtrHé)atHeO'ﬂod?ian NBtefidtdhfS PHRHE ARiEAABINOs. WO
nbr ane. Menbrane concentration

%151 1330@’9194/935189%\%W®%Q/5?1{8 bi ndi ng on the |inear
portion of the curve. Saturation binding studies were
then perfornmed usi nq%varl ous concentrations of

Inagmucly 8¢ A may \destaiie d9iadminister aagembipaien afvectiveogprpgunds, for

éx@afhpld) Foltheapip oS BEAIIY AgshrticdRRMLAds dﬁ%ﬁdi@ﬁt? thin th
for pthelor effegts on I—'I1]§A3/% l'3| nding to UER!IEE within the

$FER® P4 Hiss Pregat iInyAstiog 5@%@9&%&?%*\6&%@9@0@ COI“R?ﬁtBP"S at least

IMNeNbfLWHish S6itaing %Sdom B Ol BESordEH R Wit thel |H/e°n€ﬁ9n' May conveniently
di net hyl sul f oxi d diluted to worki

Rerreit gD tiogn Oiédfetrﬁmﬁ@'mfwoa%wt@u% @frthe Gﬁ'fﬂaPﬂﬁ'Qﬁ'@
50 MM Tris-HCL pH 7.4, 5 nM MyCl 2 and 0. 05% BSA. 25 ni

_@}%rrpound,and 25 & Hl - AVP, (final concentration at
spieokitk@f B elnneMion compnses two or more separate pharmaceutical

compositions, at least one of which contains a compound of formula (1) in accordance
with the invention, and means for separately retaining said compositions, such as a
container, divided bottle, or divided foil packet. An example of such a kit is the familiar
blister pack used for the packaging of tablets, capsules and the like.

The kit of the invention is particularly suitable for administering different dosage forms,
for example, oral and parenteral, for administering the separate compositions at different
dosage intervals, or for titrating the separate compositions against one another. To
assist compliance, the kit typically comprises directions for administration and may be

provided with a so-called memory aid.
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for nmenbrane batch, typically 0.5 nM- 0.6 nM were
added to a 96-wel |l round bottom pol ypropyl ene pl ate.

wabmslositei ng reaction was initiated by the addpeT/mBRoef004059

200 M nmenbrane and the pl atesséwere gently shaken for
60 mn at roomtenperature. The reaction was
termnated by rapid filtration using a Filtermate Cel

= @@L‘t"éﬁtfa{'%éckéi‘l“ﬂ‘af‘n@ﬁt'teﬂﬁeﬁ'f‘%)to"?hid%}l}’gﬂo% of e Fpmemys of the
|H0érﬁlohtl§iyp%aﬁ§ A hBirehyh@d1 bestd ding, &k &tﬁquse on the mode

enei_m ne to prevent pep t| sticking. T
o @%B'P@ T ISR dei; Geser AL DeAdHNRterRd singlelad divided doses

mmap Wt fhied pigRIMRtdis@eRih, Ml olidide 6iGhke WdlcEI ﬂanaagwén Wdtein.
MyCl 2. The plates were dried and 50 mi "M croscint-0
(Packard i nstrunments) was added to each well. The

'Pﬂm@ie%s\é?é@a@%s@g oAHh HRrdyeaslindsh éhb-]—eﬂ‘l@ﬁ@\l/iﬂé a weight of about 60kg
M croplate Scintillation Counter (Packard

t|or750[kgu,'Jr'gﬁtpgy5|c:|mwjllsr9§@|yftqecab,5¢ quqﬁgn(lrp@ggse\ﬁégr subjects whose weight
Qﬁé 8itgidBels P@dg’élgsdchr%I iHfah &R tRE efdelyi2) STyr ( Me) AVP
b- mer capt o- b- cycl opent anet hyl enepr opi onyl , 0- Me-
Tyr"ArngasopreSS| n) (bMCPVP), (Signa). The
Fadirel basishcbi srdbbisht drdrareness ﬁ@@lﬁ’ Q@dtré@thiégt 3inkiaYé references to
parameter |ogistic equation with the mn forced to 0%
qHative, pplbiativgand perphylactieeaim@nt el | bet ween - 0. 75 and
- 1.25 for valid curves. Specific binding was
cal cul ated by subtracting the nean NSB cpm fromthe
TreasPnRAuRds @Eme Rregent BYentonRAPRItestaddn Hirptnreenstset out below:
I i gand bound to the receptor was expressed as % bound
= (sanple cpm - nean NSB cpn)/specific binding cpm
000V r s plotted against the
concentration of test conpound and a signoidal curve
was fitted. The inhibitory dissociation constant (/Cl)

gtk ! the Cheng-Prusoff equation:
I*&cép@odlﬁéﬁ'é la]séé%)wé\@%e@fo}ﬂaéd 'o‘ﬁ é&@lapﬁw&&t br%Bat‘éB from CHO
i gand present i'n di ssoci ati on

G $ibh XPreEing tP%BP'&S‘?P @{an@cemm(ﬁa@ W1e}nT96 &£HQriVen cell line was

b
Iﬂ?@% \%Mé\ﬁgﬁ%& nég Illéz/%risler@ Ecgl@@h'eﬁf‘ﬁ%/ Zl\ﬁat??g?th%dnﬂfé'r DEF\ptoréf Medicine,

@ﬁ%wreégec@ﬁesway%rwaic@omecad\é@qw'w@em% Ohis, iGEENV1a cells

\hé}"er ARkl aﬁa.ﬁtaineu ugl releagse Mﬁd.ﬁs@syﬁrﬁgphé}e%hb’% CO, in
| s usi which allows the rapid detection of

@Mﬁé’l/'dﬁmﬁgﬁ%l%wtwtrf@'éeﬁﬂpehe"@@fqdeﬁh JR rtal EPGHE iSgrUm, 2 MM L-

§6lanind, M5 Wk HEPER ¥nd 400 deeh Lwhe! %rlauﬂeaﬁidn&.on of ceII pellets,
g reenment by Marc Thi bonni er, Dept. of di ci ne,

et CHEd Wc@llgm%gngwtog@ﬁgqﬁn%fof %—dpe%ﬁg 850 cg:nq roller bottles

Edrix@hgdmedliiPof BMENYMANE S 125 NWRAt W&up’ﬁ’érﬂented wnth 10 % fetal
mai ntarned at 370C in hum di fi ed atnosphere with

& $ErEVER! P gioiaMiRg @nd ks MM wEEﬁﬁpﬁ@ﬁﬁwﬁ%&W@ﬁHmp"s were
\%éh%ﬁal/v:thoyhdé%h%[%re% Kided(PB8I Rfvested into ice cold PBS and

centrifuged at 1,000 rpm. Cell pellets were stored at —80°C until use. Cell pellets were
thawed on ice and homogenised in membrane preparation buffer consisting of 50 mM
Tris-HCI, pH 7.4, 5 mM MgCl, and supplemented with a protease inhibitor cocktail,
(Roche). The cell homogenate was centrifuged at 1000 rpm, 10 min, 4°C and the
supernatant was removed and stored on ice. The remaining pellet was homogenised
and centrifuged as before. The supernatants were pooled and centrifuged at 25,000 x g
for 30 min at 4°C. The pellet was resuspended in freezing buffer consisting of 50 mM
Tris-HCI, pH 7.4, 5 mM MgCl, and 20 % glycerol and stored in small aliquots at —80°C
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15 mM HEPES and 400 ng/ml (418. On the afternoon
before the assay cells were plated at a density of

wQ@e07s€l | s per well into black sterile 96-wetT/1B2004/004059

plates with clear bottons to &t ow cell inspection and
fl uorescence neasurenents fromthe bottom of each

N sh.buffer, containing Dul hecca' osphat e
W b 108 PrrssDispist Ve deB i nes 5 GLABENG eRGE T and BSA as a
dtaaddirdlg dye consisting of cell culture nmedium
contai ning 4 mM Fl uo-3- AM (di ssol ved in DVM5SO and
pl uronic acid), (Ml ecul ar Probes) and 2.5 nM
neobenEdied binamgpr epared fresh on the day of assay.

ounds.were sqlubilised in O and diluted in
SRS TSR T BuRE 1 betl o0 (ome s SRR R AABEBOn each new
tatdVofBhémbrahe2 Menibhéy cdresaeatidn wasechoebn shatgaee specific binding on
GRG0 G el SRR US0F S s b uoin
wyieus catliengatidis efefiijsarpiame wRepredsih NPERAYPNBDS5i M 1000 nM) and
R|§‘IB§§153‘lSh buge%é usi ng a Denl ey plate washer. 100 m

apg, Bprex QNegft in each well. Intraceld ul ar
CorpsLess avee teme:db 108 Bt @‘tféctzbsémglt-l]?m/?rbindﬁg;ﬁf %HQEH\AE fmembranes,

S r e 1 al ne S 1IN . 0

AV Sl ety e lok FapoBoEN dife. Saiefieialbompeunds were
Sﬁ&ﬂﬂisé@rmrdirgetayls@fox'{q&t @Jms@;_amrdaufeh%a WworkRg domcegtioh of 10%

conpoun a nist)c,ac Vi . (0] a I Nl.ne
R8P IR Sy AR Rhehrieh) S TasIel e ¢k Fil AgCt: and 0.05%
BSA. 26 mlcalburps?urgms?dm@ p_rT[PIEI]-E‘MIP,lt(IﬂﬁéI c‘ohﬁgms@ Ac6r Betdw Kn@stermined
Wer e (0] ectL.e al. \/ r . (SN nse
e uE Shisal S P H iy A ahB el adind ook BBl rpupd botiom
pﬁwb asmmieggiatml Tlﬁ‘ehaf]r&ifnfgerréa?caibh ORad ififisad thy ﬂ?{:@%ddAi\t}%n of 200 pl
Su racte ro eac uor escence .re onse. or
HBbIRE 3Tt e "Bfed dtere SRV REERET e GL AN 7 rodh daMgeralyre. The
rfé(actfolqt\l\z& te AfireneE bj(/:gaﬂsih dilthatigh asingCa FieMinaRs Cen HatveAMP (Packard
| t hat, .r.ow. or .hat] ons , .eac respons .
e Bugh Zod vl i RlahilkE FSE vicy ko arebigesaked in 0.5%
poa)ewsﬁegeenia? ];wmeeémtqﬁpti@e stiokgi frh@dl_téitb weénd Wéshé;éii tﬁ%ettlhﬁas with 1

eng-,Kr us equat1.on | C a | ac u
T oh Fa WA euEr e A B MG AP LD4 BRE8 T TGS, The plates
vedro akeied kmd GROLI( I?ibid\?]}ginﬁgq]gg\,ladrm-irktmﬁ@[z% gg)gvlﬂsvécﬁjfea he etaﬁh well. The
ncentratiqn,o 1S the (91)) e

HBEE o 58 cand, Fountd ne  Jbpgounh Morgpte, Semlation Counter
(Pacizod Smsﬁmmums).TNenisﬂwmlrbinrgqhﬁj (NSB)i Waﬁnﬁétéﬂniﬁ@i/ UWhg 1 uM
a | St (0] r .1 (040) I nag! on t on r nore
Fidhele S LRI BRATR M Rarlab e ke R T ngRrop onyl.0-Me-
w‘rr]imga?esopsrﬁaﬁn ¢ (;W@Bgﬂ;, UG maQr THaSradidliganaBindied 488 was analysed
RS alaipee PRRHS ERvatiopivife e drrcf b 0%. Yhe Tobe was free
fitted tahd felpbétween TOTS dnd -a.25.fok helid ases: tSpetifit BRding was calculated
by subtracting the mean NSB cpm from the mean Total cpm. For test compounds the

amount of ligand bound to the receptor was expressed as % bound = (sample cpm —
mean NSB cpm)/specific binding cpm x100. The % bound was plotted against the
concentration of test compound and a sigmoidal curve was fitted. The inhibitory
dissociation constant (K) was calculated using the Cheng-Prusoff equation:
K=1Cso/(1+[L])/Ks) where [L] is the concentration of ligand present in the well and Kj is the
dissociation constant of the radioligand obtained from Scatchard plot analysis.
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or sequential use in the treat®ent of dysnenorrhoea.
The conpounds of the present invention may be

%&d&w S er ; mobilization b

L ASSS o) G
FLIPR aa@bresdéharmmmlemake@eggw%orznoemaegg a Via

ant agoni st and a PDEV inhibitor as a conbi ned
preparation for sinultaneous, separate or sequenti al

uReckluldrisldiure odeasetway meysmenprCHOSN., , EENE\UsingFLIPR OKiSich allows

Sgrfaﬁigt éeﬁ{e coni nlg“u%'( %Ilg\pln\gfﬁgc ant gaqq%g%tfso%llst'l' bg g#&?\\/u\bgetll line was

lmﬂlyl Srogided rﬂmbéﬁ anmahsu@@aabré%me;mtbyﬁmm Tlibberier, Dept of Medicine,
nos

0 645
B aties Reknis S00asy Wehos s6 MR vl ige 0o, CHO-Vin cels
W;@Gﬁf&sﬂ Mﬁ%ﬁ’%ﬁ??ﬁ 37:‘@21;1 1ﬁar§gmew§@aﬁ@%)ﬁ%%22m§th 5% CO, in
a
DRGSR AR DL AR, 10 Hefarali RS Serum, 2 mM L-
Bluletding 45 mW HBBESAhdannd 1&/hrE4 20 Dn ﬁeldfﬂe)ndohebefore the assay cells

razo 7-ones dj scl
feASBL?@g%%g deml:{gy B{y&%& Gelsapel. Welhinte :Bpfa&k r§tqr|k3),§3§§/vell plates with
dieac botenk tdlaIBRr éellGhgfRfidn ahd @usresestRe Andaburements from the bottom

ph e oflsh e cbriaiig Wbsin SooBRUS pyfiregigaline (OPBS) and

RSOMBY probBiEdd ah® [dadird- dlePddiisiatik 6}‘ &Ipaﬂ@r&hﬁe@lme&wtmﬁmg 4 uM
ent appl.i.c

By Al (crspbvel BB . Stk Bpot Maigiiarprobes) and 25 m

ptﬁbbh%dg‘@dvatsﬂér@bmbgmgorgmfﬂéy épﬁlssaﬂyadeMboV}Qés were solublllsed in
. | , &- ones | SC

PHISKS Brg ciias T Asse b TTe cinslsie bt DEBS conn o M3 8.1% Bsa

8Ad 03658 probenduit. iMhe e Reredihsed s dith ﬂo@ubfob&ﬁﬁ@ye per well for 1

nter |on t a i catj on 94/ 004
oo RCr i ParBRhT FienSapher: with 8% BOscARde gading the cells were
Mhﬁeosfm@b mﬁfeennaboqnabashasmt udPBl 4 ORhie9pIME® washer. 100 ul wash

8/ 49166; rimdin ones
B, Banet Y (SRR et afelvind, FLGrRageoar Wy, Measured using FLIPR.
amafds@atd@reauﬁgsweﬁé%&médwét PYy irA&0AhI8 with 50 pl of the test compound

géde?c’j gllté)ly {365 An nddAftio%re]lF%g Irr?galsgrse(?ndents at 2s intervals were then taken to

detect any compound agonistic activity. 50 pl of arginine vasopressin (AVP) was then

added so that the final assay volume was 200 pl. Further fluorescence readings were
collected at 1s intervals for 120s. Responses were measured as peak fluorescence
intensity (FI). For pharmacological characterization a basal Fl was subtracted from each
fluorescence response. For AVP dose response curves, each response was expressed
as a % of the response to the highest concentration of AVP in that row. For ICs
determinations , each response was expressed as a % of the response to AVP. IC50
values were converted to a modified K, value using the Cheng-Prusoff equation which
takes into account the agonist concentration, [A], the agonist ECs, and the slope:
Ko=ICs0/(2+[A]/Aso]") -1 where [A] is the concentration of AVP, As, is the ECs, of AVP
from the dose response curve and n=slope of the AVP dose response curve.

The compounds of the invention may be administered alone or in combination with one

or more other compounds of the invention or in combination with one or more other
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[4,3-d] pyrimdin-4- ones discl#sed i n EP- A-0995750;
t he hexahydropyrazino [2',1':6, 1] pyrido [3,4-

]indole-1 ,4-diones discl bllshe
s, (AL e%FOfawa??%%ﬁf&ﬁgvﬁs G900 ahe gressp igvention may be
[aenﬁhaén@w ruh rébﬁhbrmaﬂoromrs afli g8l @ﬁ&dcéﬁmvmt@?ﬂé%nﬁéﬁ @spect of the

iim dazo[ 5 triazin-ones disclosed in

iventiony d'dﬁa ﬁd%ﬂ%r@ﬁ%% ticaltREpdugt |°8'hta|”'r§p?ﬂ Viaaniggonist and

¥e 8- Zéb%%ac@met be Hi eorbingd qREmAstts féil Sph@@REold) separate or
publ i shed i nternational agfgl i cati on WO 93/ 07124; t he

ﬁ?‘ﬂ%?dﬁﬂn efGAITeRS AidHsPeRHERE]i scl osed in

B'doﬁ*b%dnd@bﬁl’tmﬁbféé@ﬁﬂ mﬁ@tﬁlohcmby(b@ éﬂﬁnﬂi’sfe&?dllrilgomblhgtlon with a
razol o 43dL§r|m|n7onengscose
t n

S YHERIOT-nt EPHREIDN oR AfUrtBp PSReR | 'rb’fi‘ﬁef‘_t tgre (g provided a
@ﬁmedﬁcadl;ﬁsbme@bnmmﬁg & viD LAt taride POENOWHiStor as a
di sclosed in EP-A-109271 the tricyclic conpounds
GPERINgd dienaratign. fRr sonutanseys, tsﬁ%a@ek?vﬂ S%WPB%Née in the treatment of
apsrmentithoedi scl osed in published international
application WD 02/ 074774; the conpounds disclosed in
publ i shed international application WO 02/072586; the

POENOIHRE RO Iugsﬂup@edomsmmgm.thsy\@amé@&m@tnbmaél but are not limited to:
appl i cation WO 02/079203 and the conpounds discl.o

in Vio OZTWQI_EL@mh(bﬂp@)mgpt@,ng gbmprnatlonal Patent Apphcat|o(rjw publication

51[ 2- ?thhPSYV@d%MFW%QOﬂMOMVZE%BfW(DO'Z)Z@BS@y| ]
- rr‘e y -
6. 0 hy IWOD2RER S ABI02 8553 AN BPRI28BER:WQHROBST: WO02/00656;

si | denaivdozmmee \WO02W0E5& 3V B0aBa84 7\ 08K BA345 D084 5639 and
[[3-(6, 7-di hsédro 1- met hyl - 7- oxo- 3- propyl - 1Hpyr azol o
, 3-d] p FWP yI ) - 4- et hoxyphenyl ] sul phonyl ] - 4- net h
| piipgr apidPDES BRiditBrs"mBrtonéd M US Patents 6,143,746; 6,143,747 and
(2 et hoa¥- - mor phol i noacet yl phenyl ) - 1- net hyI 3- nprop

0- 7TH pyrazol o[ 4, 3-d] pyri m di n-7- one

(Se@L 1525’ the 892681644, 3311pyr|m|d|n 7-ones dlsclosed in EP-A-0463756 the pyrazolo
et hyl - L 4-eth r|%)era2| n- 1 Xl sul phon - 2- EP
yphenyl 1t > TRyt T PORS f2dkeain ERUA BOSED0S! i pyrazo e s-
yl') met h}d]pﬁm(ﬁdldlmdrﬁﬁs%lgdﬂbs@}d rrﬁé@él@ﬁé‘d @ntéﬂﬁﬁ)ﬂnbfﬂéﬂéﬁlaﬁpmnon WO

5-
?yl( gﬁﬁp}ﬁ(ﬁ ;(1)42th62gomenc p azolo [g (g]pynmld% AP -0 esrg}gélgsed in

met hoxy qidbme\jnutrerr@nena’ipﬁ{eht BpliextidrAivie QS/W’D@EH&Y&W%Z@M 4-

- di hydr o- 7H%¥ r{* rimdin-7-one(s

V997 5 4% se%s e Lﬁvfs F rr(ajflonal patent appllcat|on WO 93/12095; the
e: Eyl pi w.aa [mz-bjpykamﬁurmhmk Hisélobdd MefubfstedlittRInatiBhd phtent

et hoxy) pg/pphcatlon ?Nés J4/05661 the purin-6-ones disclosed in published

international patent application WO 94/00453; the pyrazolo [4,3-d]pyrimidin-7-

(
1-
4
y
5

ones disclosed in published international patent application WO 98/49166; the
pyrazolo [4,3-d]pyrimidin-7-ones disclosed in published international patent
application WO 99/54333; the pyrazolo [4,3-d]pyrimidin-4-ones disclosed in
EP-A-0995751; the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in published
international patent application WO 00/24745; the pyrazolo [4,3-d]pyrimidin-4-
ones disclosed in EP-A-0995750; the hexahydropyrazino [2',1":6,1]pyrido [3,4-
blindole-1,4-diones disclosed in published international application
WO095/19978; the pyrazolo [4,3-d]pyrimidin-4-ones disclosed in WO00/27848;
the imidazo(5,1-f][1,2,4]triazin-ones disclosed in EP-A-1092719 and in
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met hyl - 2, 6- di hydr o- 7H- pyr azol o[ 4, 3-d] pyri m di n-7- one,
al so known as 3-ethyl- 5-{5-[4-ethyl pi perazin-1

wo psobphonyl ]-2-([ (1 R) -2-met hoxy-1 - PCT/IB2004/004059

met hyl et hyl ] oxy) pyridin-3-yl } - net hyl - 2, 6- di hydro- 7H
pyrazol o[ 4, 3-d] pyrimdin-7-one (see W9/ 54333);

5-[2-et
yl sul ph%ﬁél?/s)hg?”nﬁ%ﬁ%%a%?ﬁ@%@vb %9/%&4 998{% \c]c_o?pounds
, 6-di hy dlacbieiﬂ)yrmmbishﬁ[d lnteMppghappil@ftlnn W@ 198/07424 dhe pyrazolo
i hydr o Yo SIS o R5 8 b A finsd ntermegional zpgyisyign WO
En di n- 5-0¢127132; thy pyrdgdls (4, muiqnyynhymwenhyldmcpeemm published
see , .
bt oxy - Naidel Fopic IS GU2P LA HeSimaounes disrlosednEr-A-
- 3- et hy[10221(1B-and the compounds dlsclosed in EP-A 1092719; the tricyclic
met hyl pi - -2, Bpdi -,7 43d
o neoFphd disdasent Bet T4 0 IR & binc cBipfias
5- [ 2- Et kisclpséd (n%L@ilﬁyddpntpmalnmwabplicatlon WO 02/074774; the
37y S G RE ditldon o oubihed itegnatianal enligtop V9.0 ¢y 2586:
yrim di ﬁhe?eanmrmmdedlsmmmmm_llst@d itbeanaporeal @pplication WO
sopr opg PR B R OB R R T OS8R 4 5. o
] pyiiin dPreferabiyrfe[ 2 atbeXEd-(r2iHyl-1Dipekazinmgd uphbav)ghenyl]-1-methyl-3-
ot hyt - SRR R TP LB AT G s gyo- as sod
i mdin- Es M@ré@)eaﬂsmdwd &571-[[346, 7ilaydpd-¢-nM&BY1: 7-oxo-3-propyl-1H-
(S re R e P S oo
N-Dji nd(ﬁw—ﬁ#ﬂ@ﬂﬁé?ﬁ@)&ﬁj& gthoxy-5- h@r;ﬂﬁﬁn%@eﬁhpmglyl)ﬁ smethyl-3-n-
i.e. Q u
|t er nabr Bl AR RS R BRs F Ui e 6P Pfssooeya-
conpounethyf-5-¢5-drpthglpiprazs-1 Ylsa!pdor&i/l) -2-n-propoxyphenyl}-2-(pyridin-2-
pneny! | JETEEDR AT BBRl il g geee
k2 4] tr MQWXQ?GZ%IQ e(tlxéj;d-ﬁe[gf(éfeéhyjplpf;mﬁ'—Z}yls(wgh))nﬂb 242-
nown ag, Yoy GRS fE‘?r;Y RE2edn
propyl i m g Py 12y I)fn LRI %’lﬁ%ﬁ?r] S
ul phony byragelogt Raglppiipiiraz-one(see VEO99/64333y;n(p b a+athybb-[5-(4-
exanpl e [ .-
i nter na?’ fhﬁ%me}%m E'ng g@%&%fﬂ%—@ﬁﬁ%@ Eh%iﬁect)hfﬁ(&)pgf'd'n'3'y|]'2'
\e/\gg‘/plozé m%h)%i%f%dé?sdreﬁéﬁpyrmo?[mgtd]m?%m%%aimhec ?Ismlrnlown ;s 3-ethyl-
e e R TR Sod, 2R e Hel B < 2
e , , , ; - -
chl orob mezIyMle_tayﬂony))pﬁf,idm-S-W}FZ-netHybz,ﬁepjlthydacz-@H#pyeazolo[4,3-d]
N-T13- (Byrfm@inDY. 8RO 1sbe W bBY)54333):5-12-ethoxy-5-(4-ethylpiperazin-1-
ylsulphonyl)pyridin-3-yl]-3-ethyl-2-[2-methoxyethyl]-2,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one, also known as 1-{6-ethoxy-5-[3-ethyi-6,7-
dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3-d]pyrimidin-5-yl]-3-
pyridylsulphonyl}-4-ethylpiperazine (see WO 01/27113, Example 8);5-[2-iso-
Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-(1-
methylpiperidin-4-yl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one(see WO
01/27113, Example 15),5-[2-Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-
3-yl]-3-ethyl-2-phenyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see WO
01/27113, Example 66);5-(5-Acetyl-2-propoxy-3-pyridinyl)-3-ethyl-2-(1-
isopropyl-3-azetidinyl)-2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one (see
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7- 0xo0- 3- propyl - 1H pyrazol o[ 4, 3-d] - pyri m di n-5-yl)-4-pr
opxyphenyl ] sul fonyl ]-1- nethyl 2-pyrrolidi nepropanam de

w( 2@A0850" (Exanpl e 68 of WO00/27848)]; and PCT/IB2004/004059

7, 8- di hydr o- 8- oxo- 6-[ 2- pr opoxyihenyl ] -1
/-/-imdazo[ 4, 5-g] qui nazollne and 1- [3 [1

H- |(fn glaglg{)%q@elq%)ggm e 24) g(t‘g%\rc]gtylrf butoxy-3 p%/rldmyl) 3-ethyl-2-(1-
gf ] qui naagl-rzétigimy)- ﬂewmwmifwmbﬂam bMamadw oﬁt‘)(see WO

U P A L O A R PR A ML D Y

, 3-benzeg 4@@hyl&1édld@bﬂiéﬂy))9ﬂhﬂﬁé{]?‘6‘601|]d>y?ifd@f324 -blindole-1,4-dione

nozol dine- car box aci d, nongsodi um
g;: t Ozoitl)ag%lpél IC- g5‘P Clelahs|® 1e. the con}/pound of examples 78 and 95 of

5, 6a, 7, uBlishad Mabwcd{wa;;’pn[:éndntwo‘gksu@ewmsfwén)asnheewﬂnabund of
et hyl - 5- nEthyIcy

2 o)1 GADpEs 1761 0RH & R enES-4 iy ARRRIn{ - 1-sulphony)-

Ci s- 2- heXyhyi)5-ARtHy)Y -probyfaf- .mazo[s 19f][9@'4]tr|azm -4-one (vardenafil,
oct ahydr ri n-4-one; 3-

ceetyl - LEVIGART Blsb hbaky pf 1 ABBdb YA Bety oo

car boxy bﬂip?[lm%ai’é{gﬁ}ﬂ ad-trigk#r2-yl)-4-ethoxyphenyl]sulphonyl]-4-
chl orobenz r‘? le I ndol e- 6- car boxyl at e
4- br onp EBY erazn e, l.e’ the compound of examples 20 19, 337 and 336 of

pyridyl ﬁablrgﬁé@mtmén&a(§p;ﬁ.6atmlw0@9r2am dhePdoPiduMd oBexample 11

L 0 AR A st IR 2 g s

- di hyda @ronikisnénaami A wedBc:ﬁéfay |2000) d13n1i'57oae(4
ihfé‘ré(ﬁho e I E AT L e p——.
rmnosodvms;abrbpymma yfaftn@{n@ca]sf; highidikB46-4-FopXfbhenyl]sulfonyl]-1-
Phar nap TS SO eRer ) ik %&@B?é@é%we of WO00127848)}
96/ 2694@nd 7 BA@ERyRE80xRB-R-ApoxyBRShY| SHL RiliaY gﬁé%‘j&ﬁﬁazolme and
GF- 1969 8010 and E- 401 | sai
Bay- 38- 33&1&9@%0@@5@@%&@1)7 ERYISE X g-imj z@[éé%

(Egjl : 2ﬁyﬁ).unaaaﬁ1t§glﬂl45ﬁ B'Hitﬁuqubj ourdé)f t??l cl es and
P Tishr t b ap S Ky EmeR A6 PaLcBioraenyi-broposs-

t her apeG(Zl—Derdﬁzuﬂ@ﬁé we[4qp|rm@umm6| 4. Klﬁéihy@l)bﬁ‘ﬁorwjlg chloro-2-
exenplified lpgrgun s ,t her ncor por.at ed ein

in thei AUIBATY Pﬁ&?”F"@Pé?P /O W'Wé@%ﬁic'ﬁhe
PDEV i nbj6ai7,®p %&e&ghﬁ%@@f(ﬁmmrahied@na;fhbhylnk&@asméﬂhyl

denafil
5[ 2- et ﬁI t(‘%} %‘tdﬁ?f’fgr ToRiPYIR-A(3EDGN BrBRBAYM) g ihgry|-5-methyl-
3-yl]- 33e|151aé 72;4,8a- mtt uboeychdddmm 5]- |m|dazo[2 1 b]punn 4 -one; 3-

RN LA R MR TR IR S S

phar mac embmbahéyl)az:pu@pplm@b% & 34rbbxylate; 4-bromo-5-(3-
pyridylmethylamino)-6-(3-(4-chlorophenyl) propoxy)-3- (2H)pyridazinone; I-
methyl-5(5-morpholinoacetyl-2-n-propoxyphenyl)-3-n-propyl-1,6-dihydro- 7H-
pyrazolo(4,3-d)pyrimidin-7-one; 1-[4-[(1,3-benzodioxol-5-ylmethyl)arnino]-6-
chloro-2- quinazolinyl]-4-piperidinecarboxylic acid, monosodium salt;
Pharmaprojects No. 4516 (Glaxo Wellcome); Pharmaprojects No. 5051
(Bayer); Pharmaprojects No. 5064 (Kyowa Hakko; see WO 96/26940);
Pharmaprojects No. 5069 (Schering Plough); GF-196960 (Glaxo Wellcome);
E-8010 and E-4010 (Eisai); Bay-38-3045 & 38-9456 (Bayer); FR229934 and
FR226807 (Fujisawa); and Sch-51866.



thereof. Sildenafil citrate is a preferred salt. The
conpounds of the present invention may be adm ni stered

wo mosoedisfhati on with an NO donor. Thus in a fupehEB2004/004059
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aspect of the invention, ther#?s provided a
phar maceutical product containing a Via antagoni st and

B i b1 P8 ofpER st BPTRALs PR dcPheriariae SR Baricuiar the
@bmermmrmdma thd therapeotcaiin dstl\fefccﬂ"ﬂrm)updesfemé clamnieaihd exemplified
ni ne

e
GBeenef (ke 8PP PORMGLNT R Il oot teronte et

invention, there is provided a pharnaceutlcal pr oduct

SN B R Y et BeBBafSoepan. om-oroo
Db, Sty S IR SR T
?ﬁ%ﬁﬁ ZET%P'W @{){’1%@?3’8@@ Z’r‘ﬁ i t or . ¥hus in a further
aspect of the invention, there is provided a _

e i R e S T
thereof. t Sikkeads citetp Braprefedredsaiuent i al use in the

treatnment of dysnmenorrhoea. COX inhibitors useful for
conbining with the conpounds of the present invention

Thc tordgoundetof ahe phedent invehtith hay bei adnhibisiered BNcombination with an

'{’@ﬁ{?ﬁxen-rhﬂ%g'{q%p@%g aes%eﬁwm\ bl rﬁr?t];oan rﬁfggpse;ﬁowdgg a pharmaceutical

mammm:‘oamnu@(ap‘vm bhtagbmﬁlpam @f €O, ddHof <a@ra3fcfemblned pre%laratlon for
r of eni ¢, aci

tio of en 0 a
SR BPth e o eaker i b ahe iRRment ShRaainsss.
tol metin, zonepirac, diclofenac, fenclofenec,
| ¢l of enac enac, . | soxe fur of ena I. opi nac, .. .
Bieectaeais, o e Frsens ey iy o o Sl eda BoBion win L
frginiel ©Aras émwnaamaltnawummtmaefurtk@t @dpelctiof the invention, there is
azapr opaz am c aC|
iR P Tesf ioab ABHGT FOTARNA &S Byaitipganist and L-arginine as a
mdaﬁneparadbmmmmmltédeeot adeparaie or @¥yyEIEIAbLEsAAANE treatment of
| but azone, progl unmet aci n, acenetacin, fentiazac,
ny ﬁﬂé’& ®%xi pi nac, mefenanic acid, meclof enanic acid,
fl ufenam c acid, n| flumc acid, flufenisai, sudoxicam
ic ac

o EanpynoR e ey @”%mvy?éaeémw%ﬁrﬁpQ’é‘%emsbmatlon with 2

(C(DXplrhaor Thus in a further aspect of the invention, there is provided a
pharmaceutical product containing a V1a antagonist and a COX inhibitor as a combined
preparation for simultaneous, separate or sequential use in the treatment of

dysmenorrhoea.

COX inhibitors useful for combining with the compounds of the present invention include,
but are not limited to:

0] ibuprofen, naproxen, benoxaprofen, flurbiprofen, fenoprofen, fenbufen,
ketoprofen, indoprofen, pirprofen, carprofen, oxaprozin, prapoprofen,
miroprofen, tioxaprofen, suprofen, alminoprofen, tiaprofenic acid, fluprofen,
bucloxic acid, indomethacin, sulindac, tolmetin, zomepirac, diclofenac,
fenclofenec, alclofenac, ibufenac, isoxepac, furofenac, tiopinac,
zidometacin, acetyl salicylic acid, indometacin, piroxicam, tenoxicam,

nabumetone, ketorolac, azapropazone, mefenamic acid, tolfenamic acid,
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feprazone, isoxicamand 2-fluoro-a-nmethyl[1
, 1' - bi phenyl ]-4-acetic acid, 4- (nitrooxy)butyl ester

w@ 3we/o¥¥nk, et al., Europ. J. Pharnmacol. 453: 38OFB2404/004059

(2002)); (ii) neloxicam (CAS%egistry nunber

71125-38-7; described in U S. Patent No. 4,233,299),

or a pharmaceutical A eptable.salt or prodrug. .
Chereor . JRTeAGibioph TGRSR Behaufi anoinelefeitism iptarenine,
ar e descroxgplioeribatddofe, prasngibltakione, Goraglima&din, Acsmetacin, fentiazac,
benzopyran derivatives dezscri.b

ed.d'nn U'Ié‘ Pat ent. I\H)sf _ .
6, 034, 256°I9A%% TP TEIERYC A9 THIYPRANICoREY. Mufenamic acid,
gbl i cat irﬁﬂIUrgb' s?&@flﬁ&h@_&&igﬁg@mam é’cedaa%;S&p_rcﬂfért/j) galicylic acid,
ronene X2 sel ect.lve .| nnhi tors SGri bed . i LS. )
oat ot NGO FRoBEH M T Ul S BT e g 5746 Todtazac, clopina,
(A V) | The qepnagumss@bm idnadz-n%bgaé?gmglggm'rmbhdgg}]g(t)a(scsetzic acid, 4-
I cati on Pul]ication ' ,

W0 96/ 384%’081‘95!’% %)%‘?rs@%l%é’?’e%‘hoett%ege@ﬁpdl\fg%}%’ma“’- 453:319-324
descri bed2ooe)kur opean Pat ent Application Publication

No. 799823, al (4h _the ph j cal t abl
dor | Wat 1 VRORFRIDGUTAS (595 GBS D ¢Re Ba CBRER. 1 U.S. Patent

5, 466, 82No. 4vzd3EER9 drla p(HdﬁnE’@éUﬁﬁéllyM@:ce&?ﬁla%a@ﬁﬂbnodrug thereof;
r of eco

Pt Ay NestosTutedl Sefizbyian gierkalives et Are deagntisdan U.S. Patent No.
5’$_tE etr_;t2 ZAEBQQT’QZM.0N|§)6’Lﬁéri26@}rhr?)meN?ativ@§)P&§|/cﬂM t{k) Uﬁb Patent Nos.
- e a | cal | O upnl | C on. . ,
9052882) ,63@?43‘25662&59 négz}u?ég%mga%'égf"&maé'og | PibJication No's wo

prodrug tdse47890;andWW0)00PE84880xi b (descri bed i nI IU S.

Pat No. 5,932, , ich is a. therapeutica

et a8 L ErPsRRG CORE reHcls o I RosTbed ot (U§. Patent No.

i nhi bi t ore, 07, 86cand 0.9 Pastt Noe6l08#266;S. Pat ent No.

5,633, 272), i ticyular, sodi um parecoxi b: (viii). o

-8k (e EBRinck ghsEinatii PiBalopg. BehBpicalien Eybiication

Publ i cat iNgs MO 9830866 2401 85/30650, bewwmgl%nd WO 96/38442, and
0S

(i sussdbe CmFolds Sescibes 5 EjjoReh Bptebh Azpi@ton Fipication No.
21-29 (1938p23, dNmg3ith theiphatmsadtically acceptable derivatives thereof:

(vi) celecoxib (US Patent No. 5,466,823), valdecoxib (US Patent No.
5,633,272), deracoxib (US Patent No. 5,521,207), rofecoxib (US Patent No.
5,474,995), etoricoxib (International Patent Application Publication No. WO
98/03484), JTE-522 (Japanese Patent Application Publication No.
9052882), or a pharmaceutically acceptable salt or prodrug thereof;

(vii)  Parecoxib (described in U.S. Patent No. 5,932,598), which is a
therapeutically effective prodrug of the ftricyclic Cox-2 selective inhibitor
valdecoxib (described in U.S. Patent No. 5,633,272), in particular sodium
parecoxib;

(viii)  ABT-963 (described in International Patent Application Publication No. WO
00/24719)

(ix) Nimesulide (described in U.S. Patent No. 3,840,597), flosulide (discussed
in J. Carter, Exp.Opin.Ther.Patents, 8(1), 21-29 (1997)), NS-398 (disclosed
in U.S. Patent No. 4,885,367), SD 8381 (described in U.S. Patent No.
6,034,256), BMS-347070 (described in U.S. Patent No. 6,180,651), S-2474
(described in European Patent Publication No. 595546) and MK-966
(described in U.S. Patent No. 5,968,974);
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in US. Patent No. 4,885, 367),

U S. Patent No. 6,034, 256),
wah@s/08asent No. 6, 180, 651),

SD 8381 (described in
BVS- 347070 (described in
S- 2474 (descri bedp€TIB2004/004059

Eur opean Patent Publication N#4 595546) and MK- 966
(described in U S. Patent No. 5,968,974);(x) The

COTmR AR SR har G580, AR AGHE g ME s
6, 077U S6Patent No. FaB8HmT24\0U. S5, Ftent I¢d. 6,017,868, RaiSeRatent No.
6, 133, 299 380 THIHEE NG 0g82 98 9% Papd NpchBRbere. us
6, 127P&48t NJd. 8,13R92ntU.No. Paedt30/0334, 369,575, PHtSEnPatent No.
6, 204 L S R ' U, P,

o 0016,?’%{@#?@& %g?ﬂ;m&'ol\%jQ%Qézﬁ,oy%g?atenﬁvo. 8558587, u.s.
er nat i Bataht Mt e®07 BPP6,i ¢bS. dratdribNDoCc 000849 WS. Patent No.

t
/ 03392, ' | I Leat bon. Publ jcatio

W0 96 SHELESC ThlPHlona T iRty ARk ER et NgThch Beroaaoe
6, 376inEeteationhIFatEait AppliciNmn Byklib&jon8No WO [6/FHB6Nn0.S. Patent
6, 04 J . t o4 .S, Pate
6. 238’,"‘%67?4%@: S, 62?7%23%, 8@113',Fp€1ff’§."F°P§t1§ht787' u.s,
6, 297P&6m, NJ. 5,048 2tht UND. FaiatBONG.7 8,329,421, PdiSenPatent No.
6, 30 , R t , 0.9 Pa
6, 300955, &5 RN 180 B3 Ao Papd N Jp Bl 282, us.
6, 140Pd&éi, Nd. 5,283t eht NS, Patddd4NG.7 ®,303,628, RaiSenPatent No.
6, 02 . B nt 0, 320 , Pa
o, 0525107y &S EARNAE A0 B8, PeteaNaLr 7 se0. US
6, 30/R4dn, NO. 8,145t UlSo. P&tefDMNO4 85,904,379, PHtSE nPatent No.
6, 16 . R t , S
s, 08 0850204 &S FRE N o0380 dRs Papd g Jp B o0, U
6, 057Pa@4et, Nd. $,30B390nt UMb, PEiedt @ 36,300,087, RaSenPatent No.
. 6,00 . R t , o.M S P
o a5 {84 05 EAFENG SRS IR el igs 868043, us.
Publ i cat i Rateo NoW®,991,537,55.S.] PatenhaNo.06:222048ent).S. Patent No.
Appl i cati I Gati . 9 nt ernat j

Pat ent Apbgﬁ?ﬁgﬂ’ogf%ﬁ% ?@?'X&&%é%%&%’%ﬁ%?' 6’882b14’ u.s.
I nt er nat i Ratert Rat &845439| iLL 8t iPatenPuNd.i 6,869,082, Ninter@lional Patent
95/ 15316, [ P ' i,on Publigatiqn . ..
o, o oA RERon s o APRLE I Bhelblin SRt Moiication
Publ i cat i Rublibation\WWd. 9603385928, mitematidnad Patent Application Publication
No. WO 96/374679, International Patent Application Publication No. WO
95/15316, International Patent Application Publication No. WO 95/15315,
International Patent Application Publication No. WO 96/03385, International
Patent Application No. WO 95/00501, International Patent Application No.
WO 094/15932, International Patent Application Publication No. WO
95/00501, International Patent Application Publication No. WO 94/27980,
International Patent Application Publication No. WO 96/25405, International
Patent Application Publication No. WO 96/03388, International Patent
Application Publication No. WO 96/03387, U.S. Patent No. 5,344,991,
International Patent Application Publication No. WO 95/00501, International
Patent Application Publication No. WO 96/16934, International Patent
Application Publication No. WO 96/03392, International Patent Application
Publication No. WO 96/09304, International Patent Application Publication
No. WO 98/47890, and International Patent Application Publication No. WO
00/24719.

E66E5665665666658663:566666
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Pat ent Application No. WO 95/00501, International
Pat ent Application No. WO 94/15932, International

w@a08/06378ppl i cati on Publication No. WO 95/ 0050RCT/IB2004/004059

International Patent Applicatit4dn Publication No. WO
94/ 27980, International Patent Appl i cati on Publication
nati onal Pat I ication

Blkeeten gtf% gﬁggf%@g%éeegcaﬂm 3 pafByierheganeral formuize of

tAB PhérapéutiesllyPatiivé €ainbotndyoef tMEDCRANS 3RS éxerhblified RaBBlNds therein,
| nt.er nati onal Pat ent rH%ogl i cation

%ﬁﬂ“i‘)&%ﬁr?t&a%ﬁ@'” W YELIEBY LY refergnee Bnal Pat ent
Appl [ catl on Publ i cat i on No. WD 96/ 16934, International
1? g?l | cation Publication No. WD 96/03392,
hé 'H‘é(t”ﬁ r&lpa’fﬁéﬁ"é%ta“ aMples BHSIB e R GR3RAMGH, of ggmpounds of
309394, International Patent Application Publication
No. WO 98/47890, and International Patent Application
Publ i cati on No. WO 00/ 24719. The contents of any of the

1r9am@aéaramzjneqates@ﬁéncea(wR)rsp@aﬁé Wetd idfalllchSesuaimeisint with the
or mul a% of the thera eut | cal act j.ve caonpounds of

:
RIARCSEAAHE ST (HAERTP aiE She 19) EEiMn PRFE-per-milion

doweBielaGFon %ﬂrah@t@lsﬂah@ u$ifg bén\léﬁhd)r\’#bldbr’@Vaf &fsqbﬁd'é‘s‘ﬁgnatlon of
t her et The follow ng Preparations and

MRIP(IREAKSt & Ot PresNeIRnrdRUPISH tfiPleh G BURIIRE faf “@pmba broad. The
rohgs spbbtraiwze; derd RGOl @srng%qn@rrmgct(délb’ax/ iSrh&sibh QES\@ be

in all cases consistent w.t osed structures.
RGPS ErT SRS RN ST (AP G, THE BIGHG8 Ropreviatons have
tsehtuSed e danﬂnhdrpgbwéwmbmm diam@mdn@tréfafmtrbgytbmsbane

brevj ati ons nati on

[]0) n i 0
41’%3 &5 ﬂwﬁs péwgge 3839%@16&&0'&&*136%'& tgtrahstdrqfwiaet
Mrﬂcb’rﬁé"tréiars 19 a BaHdehPhtell isoldfion BF &Aonis e waRs §o§s@:§§ih§ a specific
)) \{/ﬁ{?ﬁ ecorﬁled usi ei ther e ectrosg .
e WSRGavar HOpTARGTEP ALEUPES Berdhissaltrefers to siica
%smsaismgrsnkélael 80 Fa%eplhes) RMs e eﬂ&bﬁ@/ﬂraveléartg/ d'édtfpound

n. us or corrm)%6 ol vents: ([f?DCI
idRLbp R ditence Ve SO TRRLAN AILRAIEE Whspimigrowave
reli3 i |s@©@ﬁl@>¥e@n’€hbhﬂ6%|croﬂ?b%st l!iééfjfag@}ﬁélf@?%@e?tor and the Emrys
re a concentrated sol ution of amoni a
LSTRRE ot SRoIEE by Be R 0B deamTeng iy Thg POIveDraBge ITRReow at
1. #ECBHi ayled a@tbél@m)‘eﬂgumba véﬂ'és@urh??ehé)@&ﬁlsélgfgtﬁ?: Eésadcr:tlon in order to
ica ge

refers to TLC using si
rﬁ?ng{a&a C‘PQS??'gt %eqfa!%% ance travel ed by a conpound
di vi ded by the dist ance travel ed by the solvent front

naTLC te. Vhen m
?-'reparatlonq "i -(5-Methyl-[1, 3 4]oxad|azol 2-yl)-piperidine-1-carboxylic acid tert-butyl

ester:

)
O~

To a solution of 9.0 g of 4-Hydrazinocarbonyl-piperidine-1-carboxylic acid tert-butyl ester
(see reference WO 9703986 A1 19970206) (37 mmoles, 1 eq.) in 40 m! of THF, were
added 8.1 ml of dimethylformamide dimethyl acetal (55.4 mmoles, 1.5 eq.). The
reaction mixture was then stirred at 50°C for 4 hours under nitrogen. The solvent was
removed under reduced pressure, the residue dissolved in 40 ml of toluene, and 400 mg
of para toluene sulfonic acid were added. The mixture was then heated at 100°C under

nitrogen for 18 hours, the volatiles were removed under reduced pressure and the
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radi ation is enployed, the two m crowaves used are the
Emrys Creator and the Enrys Liberator, both supplied

whyoResxyenal Chenistry Ltd. The power range i sSPABIR0OM04059

at 2.45GHz. The actual power gépplied varies during
the course of the reaction in order to maintain a

constant tenperature. Preparation 1. 4-(5- l\/lethyl-;l‘ '
regidue Wes PREIONeS beiweepimrihyleReehiarideaosy pareays isglution of sodium
Slsérborkéfé y'Th@%rgémc Qhésé wlelserEQ eh ﬁ{aghéé?tﬁ}ncgulfgteoar% fifered. The

drazi nocar er| di ne-1-car ic acid
\toéa espyerg| repeyed u'a%eééewrssrpé@f@érw@%ggeeumas purified by column

é@&%%g@}:hfl 3h maa ’us%?erﬁe%ylbﬂe @Qlomje/ﬁfethgﬂgb a%fu%nt (98:2 viv to

formam de di met hyl acet al

t
s(%@vm irffog 807 cHORE e QUEPGLBE SR IR SiE (B abe ¢ hen
Vengo@t\n@% by): & 1hu(ss ggzdﬁ‘?o fint PAYSI 95 TﬂezH ), 2.50 (s, 3H),

was reane under iced ressure,

3 @@I(@U@HMI $32I(WedH.r-aD (m 2Uf L@Mﬁm‘@’l ARG 4@68 iyHbt Found; C,
1,91 U C t o S 0
%%?Ah'ga?g%%atﬁ 108%% c¥ ﬁﬂ%fre@ é‘? @%1 N KBS oWﬁ 15.72%

er nitr ours
vol atiles were reaned under reduced pressure and

B, 55 LR P R L 85149 e

organi ¢ phase was dried overNgsgnesi um suI fate and
filtered. The volatiles weM™ rem)ved under reduced

pressure and the residue wag Pwified by col um
chromat ogr aphy on silica u rret hyl ene
chl ori de/ met hanol as el dant )( 98% /v to 95:5 v/v) to
afford 8.07 g of the titline~conpoundcas a white solid
(81% . 1H NMR (400MHz, cﬁsoo) d 1.42 (s, 9H1 1.70

4.0g Althe c@mpPdurdrof ﬁéﬂaratuanﬁmsmrpaé&m &q.9 Wetegissted in 100 ml of
t?ﬁvéﬂ?q_( H‘,ﬂoé E%baé 3@@&?@%21@@615%\%@}69ny1 '%597/2@/5& a%ggd, followed by 2
rallé¥ HENNGIBR: srd;ﬂidahz&% f@ag{e@%ﬁrﬂ%c fdr 18 hBdr¥ 2 Wl oﬁ‘iFﬂiﬁre idded, and
re ation cA-14-(4- or o - et ,
ths SHENcH w35 negieqiat 11D seior aiHEsor e e ToR EPactiny Ui was then
@Sbelﬂ%enafqat%tfmsdlut(dtﬁoﬁlmhw?,blcbrtfdiha%e NeRted aii1d|5$1@|dt€éihéd': Phase was
ol uene of para chloro anili .
Jerarie, “ind SRS pree hsckesRE wWaRR8y 0B sarbdhee AT exracted
fEh\etlrﬁ@é with ggetmenmembmb @D rﬁﬂm(ﬁefméthizlén@@blbﬁde Zolntiorofvas dried
.adde n_was

eated at 11Q0C
VBF mAShesi e Tals b8 Sobal s et gt MakSBheso o of the
titlecbapoushasiguite solkdd| uti on of sodi um b| car bonat e

BGE AR0MS S T RS el 2 of e E 2B B IRES, 310 (m

2%t 7.a0Y(@®DH), 7.55 (d, 2H); LCMS: m/z APCI" , 277 [MH]*

Preparation 2b: 4-[4-(4-Chlorophenyl)-5-methyl-4H-1,2,4-triazol-3-yl]piperidine
hydrochloride

N CHo
"\
6N \
al
N Hel

Hydrochloric acid in dioxan (4M, 10 mL) was added to a cooled (5°C) solution of the
compound of preparation 1 (1.32 g, 4.76 mmol) in methanol (30 mL), and the solution

was allowed to warm to room temperature with stirring for a further 90 minutes. Tlc



four times with nmethylene chloride (50 m). The

net hyl ene chl oride solution was dried over nagnesi um
waeosasEsand the sol vent was renoved in vacuo, P€DIB2004/004059

afford 2.90 g of the title corffound as a white solid.

1H NMR (400MHz, CDCI3): d 1.60-2.00 (m, 2.20 (s, 3H),

AR NUYETRAE CLIT N S LA L .

@, 40(n4L)Ghdasaaduﬂdeandl the Seamtiohyastirred Ior a further 4 hours. The mixture

4- di h hi
Ve FTRNERPY UisnreRisa arkaine AN HRRRENe s azapizmpepyvt toluene
(Bﬁpﬂo@dfo(cﬁtﬁ)etnﬂebumpomncbﬂ 4A&e conpound of preparation 1

EonlR Gnovlsd P BRr o2 B ol aliie b7 mpih 2.2 o

3H), vi6une, by, 777 @ pRpr 90 ninutes. Tlcanal ysis showed
that starting material remai ned, so additional

hydrochl oric acid in dioxan (4M 10 nL) was added and
the pegsdrhfion saﬁ(sat:hrof@aeﬁzw)@.a‘euaheemcaf}b&@w Seid Ehr@l ester
m xture was concentrated under reduced pressure and

the residue was azeotroped with toljuene (3x) to afford
the title conpound, 1. OMHz, DMSO-d6): d
1.86 (m 4H), 2.25 (m (mSH) 3.22

(m 2H), 7.64 (m 2H)7 parati on 3:

1- (3-Chl oro- benzoyl) plperl i ne- 4- carboxyllc acid

et hx ester cH3 ution_of ethyl isonipecotate

R s9iUgonOf effpg 'Sﬁ?ﬁiereyotﬁw <87@r9 d?éﬁ%’ﬂ%ﬁ@'momsham&@ ml) was

e ArsPras b e 19\hﬂﬁuté9tdfb Béllh@éh &B- éhlér@béﬁﬂo?rbrﬂﬁnde (20 ml, 160
3- chl orobenzoyl chlorid nmol )

PEeR ERY trigihiamine 428ml, @@mw%rr) d'FMOf@rT@Fﬂaé‘Pdﬁ%Q Rfeoled to
HeREer™ 0 afPP3ed tre @s&m%s%ﬂeﬁe@rré@&%oﬁ ﬁ@mbé‘r@ﬁ!ré R 3 hours

was then stirred at roomtenperature for hours and

angrrenpeeatediunden seduced geasguisy ddeupeiduerwas F’@é?‘ﬁWéh fkver, the
Hiltish Sdshed RitkY NnyercH%rlé akib! éﬁh%ﬁb@ﬁat\é"sbﬂtu&rygx)& an% brine. It

hydrochl ori c acid, sodi um carbonate sol ution (

WS then dried ques Masox and eugreiad WigsOrdaier BRspPdoaive the title

daﬁ%hngggléc‘s%ﬁd mr4e§ ure, to give the title corrpound as
solid ng NVMR (400MH4z, CDCI3): d 1.24
I

3H)|MR](4@@MZZ Clay 34134 (t, 23"981 (3212 -, 491).9858 (mp1 )n’? 98-3.16 (m,
%ﬂ) 3 18 (r?]ojiﬁgu %02@“14549(& 1?@%7524?‘(%9”0)”\7 349.40 (mZH). LRMS :

m/z (APCI ) 296 [MH]"

Preparation 4: 1-(3-Chloro-benzoyl)-piperidine-4-carboxylic acid hydrazide

O

2

A mixture of the ester of preparation 3 (44.4 g, 0.15 mol) and hydrazine hydrate (30 ml,
0.58 mol) in methanol (120 ml) was heated under reflux for 10 hours, and then allowed
to cool to room temperature. The mixture was concentrated under reduced pressure
and the product crystallised from ethyl acetate/ether to afford the title compound as a
solid, 32.5 g.

'H NMR (400MHz, CDCl3): 5 1.62-1.98 (m, 4H), 2.36 (m, 1H), 2.78-3.09 (m, 2H), 3.64-
4.00 (m, 2H), 4.65 (m, 1H), 7.04 (m, 1H), 7.26 (m, 1H), 7.36 (m, 3H). LRMS : m/z
(APCI") 282 [MH]"
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mz (APCl+) 296 [ MH + Preparation 4:

1- (3- Chl or 0- benzoyl ) - pi peri di ne- 4- carboxylic acid
whyasagizee A m xture of the ester of preparatiPET/B2004/004059

(44.4 g, 0.15 nol) and hydrazi4de hydrate (30 ni, 0.58

nol) in nmethanol (120 m) was heated under reflux for

« Brsteraion 8" SR G oue ialo eGP b B By 2 chioro-acety)

reduced pressure and the prigdiszidecrystallised from
ethyl acetate/ether to afford the t|t| e conpound as a
solid, 32.5 g. 1HNI\/R(4OO d 1.62-1.98 (m
4H) , 236(m 1H), H364 4.00 (m
2H), 4.65 (m 1H),

104 | 7 6 (im 1H), 7.36
(m 3H). LRVB : m 27 E‘r}piaratlonS
1- (3- Chl or o- benzoyl ) - pi per d| ne- 4 carmoxylic acid
2:-chl or h e_Acet chl orjde (4.
N ZooTHE163 B b WL 50 o s i o-cooea
ajlutioﬂ%fmwdaz&ml dﬂpr@ﬁar@flohh€(1b}gdBSIBlnﬁ’rﬂoleand’N&ﬁé‘th?ltm&ﬁholme

hol
ot P mima Tk bhesionns @300 cropriosFalgaM he iermal

tBRipBEAlre beltv 10vCerthel reh&IBRGhiRIUF ﬁa?ﬂeﬁ%llé@&o W&k to room
reaction m xture was then allowed to warmto room

eRRpEtHe @nd wastiiad fayd further ¥eohouss.f Tine feactionswapdituied with ethyl
ddeeats 8Asshed Withaatudhtbd 88uM BikhrSdiaed s@GinAbRd tH@ﬁdelﬁg The

with saturated sodi um bi carbonate sol ution, and
$9ytiea wapisisied Qvei MaROnonerntiatedoysier iggced p@éﬁ@é@m émeews'due

wmﬁturatea WHA GRS 86 81618 tRE thid BG4S WRR Jdiid L 1 2Ged
th ether to afford the title conpound as a white

§UN'M8 (4Q@Mbiz, gCDQﬁ))Nﬁ/FQ 664084/, SFOD3AB)(M, AHL,. 28%1 (.8H) (299 (m,

6 9 1
ﬁlrj)s 1@(9‘8195;13?&“ 1@) 41&3@4 22-@')4 S%rﬁ Hi)ﬁgs%@d ﬁ) P46 (m, 3H).
LvRM,% (nw EQMPS8IMHE (m 3H). LRVB : miz (ES+) 358

[ VH + Preparatlon 6: [4-(5-Chloronmethyl-[1

3, 4] oxadi azol pi peridin-1-yl]-(3-chlorophenyl) -
metRepayation 6: m&&%mgpﬁwé@ﬂ{m Alsqdiazel@-y|Bpipgridin-1-y§«3-chloro-
nmol ) was added dropw s utes to a cool ed
solution (0 to 50C) of ?R&%@onpou of preparation 5

(10.2 g, 28.5 nmol) an r|d|ne (1.5 m, 142.5 mol)

i n di chl or onet hane ¢ ng:dl tion was

Trifluoroacetic anhydride (9.45 ml, 57 mmol) was added dropwise over 30 minutes to a

cooled solution (0 to 5°C) of the compound of preparation 5 (10.2 g, 28.5 mmol) and
pyridine (11.5 ml, 142.5 mmol) in dichloromethane (300 ml). Once the addition was
complete, the resulting pink suspension was stirred for a further 90 minutes at 10°C.
The reaction mixture was poured carefully into saturated sodium bicarbonate solution
(600 ml), and the layers were separated. The organic phase was washed with further
saturated sodium bicarbonate solution (x2), dried over MgSQ,, and treated with
decolourising charcoal. The mixture was then filtered and the filtrate evaporated under
reduced pressure to afford the title compound, 13 g.

'H NMR (400MHz, CD;0D): § 1.80-1.97 (m, 2H), 2.08 (m, 1H), 2.22 (m, 1H), 3.15-3.40
(m, 3H), 3.76 (m, 1H), 4.56 (m, 1H), 4.84 (s, 2H), 7.37 (m, 1H), 7.48 (m, 3H). LRMS :
m/z (APCI*) 340 [MH]"
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conpl ete, the resulting pink suspension was stirred
for a further 90 m nutes at 100C. The reaction m xture

wor®speaIsed careful ly into saturated sodi um bi Per/Boat@®4059

solution (600 M), and the |ay@rs were separated. The
organi ¢ phase was washed with further saturated sodi um

B AR LS B 5 SRS B oo o

then filtered and the filtertsdutyl estepor at ed under
reduced pressure to afford the tigle conpound, 13 g.

1H NVR ( 400MHz, W (m 2H, 2.08 (m
1H), 222(m1H) 0 ( NC3.76 (m 1H),
4.56 (m 1H), 4. 84H3@s 7 (M AN 7. 48 (m

3H). LRMS : n12 (APCI +) 0 [ MH] +Preparation 7 :

4ridlehostDaREBpahy vERGIRE P8 HBRMA 558t S Jefnce wo
20000391@5Qo¢pw7d62529 n@aanmonyrasm.mrvednmercmomemm)d {360 ml) and

%ﬁg&y&%r&)a@fﬁ%yhfgéhmff ?n‘?ncgl gy%getﬂ & aﬁ@edﬁooﬁ\%s%?}&?re was cooled

sso
whingh&icenbathaand ¢HBQ0acstyl dnir[tldé (et h'yl g phadl) was @d@edb dropwise.

'me’ reégt?bnrwg t%g?("?ﬁo&&etg Cvﬁaﬁgﬁg roor? ?erﬂé%%fﬂﬂg EIL f‘/@g gf?r rﬁeod for 4 hours.

using an 1ce and oroace ori
168 reratr:der) mivdigre acisauartitioopdunith anbszr&mm bydrogen d¢aneanate solution,

R o g0 T STl ik Boh B g e e
@qweons as adioffiwHitecobid)629.€g). bonat e sol uti on, dried over
Lmér%&gggs%ggﬂt filtered and the filtrate was

evapor at e the title conmpound as an off white
solid (29.6 g). LRVs mz APCI 318 [MH Preparation 8:

- (5- Ch|
I?@?)%aoq)}gglf 9 -(E%A)SQHettB/I [1:3 flgradiazol 2y kpingridine- L gprpoxylc acid tert
tertbutyl ester G The hydbayiekterof preparation 7 (5.0
g, 15.6 muol) was suspended i n di chl oronet hane (200

m ) and then pyridine (&4 7 ) was added
before cooling the mxtuy o 04] i fl uoroacetic
anhydride (6.6 m, 39 I) was added CIropvvi se over 15
m nut es

The hydrazide of preparation 7 (5.0 g, 15.6 mmol) was suspended in dichloromethane
(200 ml) and then pyridine (6.4 ml, 78 mmol) was added before cooling the mixture to
10°C. Trifluoroacetic anhydride (6.6 ml, 39 mmol) was added dropwise over 15 minutes
and then the mixture was stirred at room temperature for 3 hours. The reaction was
then partitioned with water (50ml), the organic layer was dried over magnesium sulphate,
filtered and the filtrate was evaporated under reduced pressure. The residue was
purified by chromatography on silica gel using methanol in dichloromethane as eluant
(2:98) to afford the title compound as a white solid (2.95 g).

'H NMR (400MHz, CD3OD): & 1.45 (s, 9H), 1.74 (m, 2H), 2.19 (m, 2H), 3.04 (m, 2H),
3.24 (m, 1H), 4.09 (m, 2H), 4.85 (s, 2H) :
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and then the mxture was stirred at roomtenperature
for 3 hours. The reaction was then partitioned with

wowR0s063750m ), the organic | ayer was dri ed ovePCT/IB2004/004059

magnesi um sul phate, filtered @9d the filtrate was
evapor at ed under reduced pressure. The residue was
purfledb hr, Sil i | _usi L
CHahareh & 4RPokonit Rateneeun i Eredasel Ry nveiine 1
the title conpound camoaylisticictefdutylieétér &d g) . 1H NVR
%ﬁg?g‘;',)%m%g?}me I 1f§,§fo§§di%$'ﬁ)|:21;ﬁ6-§i3grfc{i}&-f-ﬁ%fbgégltlc%cid tert-butyl
4.85 (s, 2H)Preparation 9a: ésteb-[1
,2,3] Triazol - 2-yl met hyl -[1
, 3, 4] oxadi azol -2-y|") -N peridine-1 - carboxylic
tert-butyl e -[1,2,3]Triazol -
- ylH@t hyd - [1%, ]oxglaz -2 yll_)éplperld ne- \
- car baxgyl tert-by yl|estera %\’? xpir e of \”
t hd':Conpg d of preparat |\\1nJ8 (8,07 \26./6 nmodl ), Q\/N
triazole .7 g, 53 mmmol ) and pot aSSI 4l carbonate (5.2
SRR S

At até?%fﬂﬂeé“iné* S EFiOR B TB Y, At e, 7 9,53 mmo
Jngkpatagsiing canbenatd (5 amd 38 mamel) Int N At dimethy!ferorereide (Gt el was stirred

re}g%éénrﬁsgﬁﬁ{#e R GBHLR, THRSMIERE AU SHRTIBRL. bh bhd HiSflrate was
cangenteated um‘ﬂﬁ redisced pgeasiee. skileuresidue was pamutnembdame@ween ethyl
é\&% gﬁ@ﬁgﬁéﬁ q}if féty%r%tv?égﬁ Eg@&étseﬁ%% Qﬁ%or@%iégwuﬁoﬁ Ras s drigd over
Me&O¢ wmbwenwsmpderd'emme:d AressugaHo, affprtﬁmemtlemmwnds asa

3.00 (m 2H), 3.19 (m 1H), 4.03
%’w“"iéﬁgg@%gs 5.99 (2xs, 2H), [7.77 (s), 7.80 (d),
'8l MMR((QQOMU?.&DDM) S Prasplar @), 61629678 étn(ZH)[ 2.02 (m, 2H), 3.00 (m,
] a

248, SO B oS Brt 98 a2 Bhfe 7180 g3y 818 (9 tor
2Hirt - butyl ester Dichl ororret hane (500 nmL) was added to
a suspension of the hydrazide of preparation 170

(132.3 g, 375 mmol) in 1-nethylimdazole (120 nL), and
t h®reparation AY: 4-¢5-{11,2 8iT risasl- Z:yioiechyl [1r8,4Joxadiazol-2-yl)-piperidine-1-

I ce/ acetone-bath. Triflic.anh 92 nmL, 561 nmol)
was added dropw se o({?é? )%Iqsa% F?ftsbu(?}'ls? Eef'der to
Dmhlptomethetriee(%@aﬂ.t)wms ddzlei o at suspersidrovf tﬁE(Bydlaz@e df lpeeparation
f&%hggngz\gﬁ lg? q8 ]r{\ethggm{i%g ! 1%8 V\BS Ir{er r%%uﬁlgg solution was
cooled in an ice/acetone bath. Triflic anhydride (82 mL, 561 mmol) was added dropwise

over 2.5 hours, in order to maintain the reaction temperature below 0°C. Once the
addition was complete, the reaction was stirred for a further 20 minutes. It was then
quenched by the addition of 2M hydrochloric acid (350mL). The phases were separated
and the aqueous layer was extracted with dichloromethane (200 mL). The combined
organic solutions were washed with brine, dried over MgSO, and evaporated under
reduced pressure. The residue was purified by column chromatography on silica gel
using dichloromethane as eluant to afford the title compound as a viscous oil.
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guenched by the addition of 2M hydrochloric acid
(350nL). The phases were separated and the aqueous

wo aysn63nes extracted with di chl oromet hane (200P@i)B2004n®4059

conbi ned organi ¢ sol uti ons wer¥-washed with brine,
dri ed over MgSOH and evapor ated under reduced

essure h i due col .
dhRBA B0 Do R CBRrSRerab H efipR 2 es Bt fihazot 2 -
eluant to afford the blpbhemmoyrpmuthdnmea vi scous
oi | . Preparation 10: (3-Chloro-phenyly-[4-(5-[1
,2,3]triazol -2-ylnmeth 1 34]oa azol - 2-yl) -
pi peridin-1-yl]-nmeth N of \t he conmpound of
preparation 6 (2 ger5NGADIN r| azol e,Nf,alo ng, 11.75
nmol ) and pot assi um car bo ate (1.2 q, rmol) in
acetonitrile (20 M) was Stirred at roomterrperature

,f\%xté.% dhtmIESHpodral o %&r&ﬁoﬁefw gt bgrmrh@w rtné%o:e%@%mg{ 11.75

The reaction mxture was filtere washed hr ough

r@m%ana@@ta@ﬁ@"a%b@rr?ée £1.2 or 885 nyad) DAsetonitrig Q) nurmﬁ@rstlrred at
foBAUERH lgésf&r A ?o‘ﬁb\ﬁé’@by Q'ﬁSWH%r Rblir A&eC. hThe reaction

parti t| on betvveen et hyl acetate and water,
mixjuse wagsditered epasheddioroug with isthybacgiate @ng mss@trwsswas concentrated

MV@%p u\%& re@g%é[g%‘? SchntcS] &bﬁé%neg%gaiégg%ﬁﬂgcetate

ver vaporate under
andew%tar éhe mh@smgemﬂf@@dcandmg opganid phage wsmsnmh with additional

SRERTRACIRE e X0unbh Vg B 3 IS Qung eveporg ey e
pressuse.c bhe oude prQMQwagpunf@H mmlmmmatwmpn Sdlca gel using

écrﬁ% é-: gr%n%%etg{gol (B Zto(éB 5)]tEgaffo tég tugé‘%orilhggund (292 mg).

NMEWOOMHZHMD) 8 H)76- 179@1m72r5n2(021(nem)4) 271§6n,(4), 3.12-3.38

ﬁﬁ)%%m 4 ﬁﬂf 1%%917% 2k} 57 FuePay, 3141951 4R an), 7.78

(s2213). terMSomJZGE;& r)rﬁ?31y’i754w-ljl 2,4]triazol - 3-

yl]-pi peridine-1-carboxylic acid tert-butyl ester H3C

CH3 Trifluoroacetic acid (1 m, 13.2 nmmol) was added

t Rrepacationt 11@an4 ¢4-(4- Eelocco}pmnyl‘)eﬁ;[kﬂ 3]prazpb?-gimedmyl-28-[( 2,4triazol-3-

g, 26.5 mmol) mol ) in
t ol uene (200 mwdpaoe” mﬁo{g%gé y" Emﬁ? r?'u?’tgpﬁ\;g stirred
at reflux for 5 hours. The cool ﬁd xture was dil uted
wi t h di chl or onet hane, then wash \d <IN sodi um

hydr oxi de sol ution and brin va.;ﬁqr ted under
reduced pressure. The resi o was purified
by col um chromat o%r ; usi ng an

el ution gradient o rorret hane—(et hanol : 0. 88
amoni a (100: 0: 0 t oHg0: %) 1) and therm re-col unmed

Trifluoroacetic acid (1 ml, 13.2 mmol) was added to a solution of the compounds of
preparation 9a (8.8 g, 26.5 mmol) and 4-chloroaniline (5 g, 39.75 mmol) in toluene (200
ml) and the reaction mixture was stirred at reflux for 5 hours, The cooled mixture was
diluted with dichloromethane, then washed with 1N sodium hydroxide solution and brine,

and evaporated under reduced pressure. The residual brown oil was purified by column
chromatography on silica gel using an elution gradient of
dichloromethane:methanol:0.88 ammonia (100:0:0 to 90:10:1) and then re-columned
using ethyl acetate:methanol:0.88 ammonia (100:0:0 to 90:10:1) to afford the title
compound, (2.3 g).



10

15

20

25

30

usi ng et hyl acetate: methanol:0.88 anmonia (100:0:0 to
90:10:1) to afford the title conpound, (2.3 g).1H NWR

WO 408068754 CD3OD) : d 1.42 (s, 9H), 1.68-1.82 (nmPCHH2004/004059

2.62-2.78 (m 3H), 4.08 (m 2#% 5.70 (s, 2H), 7.24
(d, 2H), 7.56 (d, 2H), 7.59 (s, 2H); LRMB : niz

WﬁF{’QO@Iﬁﬁg[ M@ﬁpﬁg@t §8)" 176621 82 (m, 4H), 2.62-2.78 (m, 3H), 4.08

(2, 2¥)1 5.7z 2137/ 4ved, ) - 7466 [dl 2H3, 759 (5, 2R ERMSB!:Im/z (APCI*) 444
[&Fﬁg“ di ne- 1-carboxylic acid tert-butyl ester
thylim dazole (4.66 g, 56.75 nmmol) and
di chl oronet hane (20 m) were added to the bis-acyl
drazi de, from preparation 170 (5. 00 14.19 mmol .
EiAgaratlon Lt Pl OB RIS 43188 L YMHDB eI 2 itriazol-3-y1-

Tri fl uor onet hangsddriipel Ccabbgliidabi dért-gety(&stdl0 9, 21.28
nmol ) was added, keeping the tenperature bel ow 00C.

Upon conpl etion of the addition, the reaction was

NANETRinti@a RSBl g ts%rvm%&towa%dMI&bﬂnéfh@He zumil)@vere added to the
hours. The reaction was quenched w m), the

%ﬁéﬁﬂ@yngeémpmaatmw e %@é&u@ mwar awat@e resultmg solution
\K/é‘se&cﬂ&f:ttoegod@ t frufﬁ}oi:cg}r] LRGRE aki &%nﬂ%&rrde}ﬁ%ﬁ%??’b@%ol) was

organi ¢ phases were ver magnesi
addeﬂekeepm@rttje tteroperiatiné mednmt(ﬁane Upas abmytiétioneol thedaddition, the

fegptko?f\/g% \)g%rtn{%gttg laHfber ne%&{rgmge)c(% az o dgfby ‘F% 6‘0%9 | $HE Feaction was

queEnoheg witd HaDI (00 oalpithe pbas(es vede gsgparat@iOanmhhb)aqwasus layer was re-

%Hn%ﬁédtvﬁthté] IBr%Hé%%e Sb gri °Fm%8%8w&§j iogb%nlc Cpr{aﬁes were dried over

uoroac rc acid (
magrsiuom sulpbatet filkared] artd mé@cﬁrdaromemahewv@ digtiled rendtreplaced with

t%m& %ﬂb&%atcﬁurﬂqg %% &)j\fgr%?;s%ﬁdgioﬁ rt‘Hje ﬁ{er&@&%c}a%)laﬁlazole (~20 ml

aqueous Ao m nu
\\(murae)seﬁa@lawr@anlhmm@.@f)g@.nM;thaS‘@I)vwas cidded d¢d tmattbluene solution

h d f

e 8Bkt Rl Olat & L o 2L hedebilo yed ot asec
foy 5f5 hourat i e, misasrbiwes wvodldd teeatmblent y@mpeebtoyd au@d Btred @ith 1.8N
ol B 1R S5 4 R8s B oty o organc
pghaéa V\(as,dilg‘rd)g,with téﬂ-b(u%ql n’éﬂﬂ)yl emeBEEZC(rhlgaréﬁ ten 2irre6 ferm5 hours The
1H).,. 2. . . » o2 H). . 64.

rgggltlwg%ﬁrﬁgb agg%fﬁbcoﬁeﬁtéggy( g%’é‘ﬁ% wq§p é\é a\ﬁ(gwt{%rpuZyé glethyl ether
@- % 4 (l); @higvecthpHitleydompmuhd as a beige coloured solid (2.72 g). 'H NMR

R0tk GBER) 8 1A By Bhbchiold el B RGP 2o o 1) 260 om.

mm)$4@9db@l 2H), 564, 2H),0N0D{d, 2RE, T @AY, 050 @, eBAr at i on
11a (2.3 g, 5.2 mmol) in nmethanol (30 m), and the

reaction was stirred at
Preparation 12a: 4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-ylmethyl-4H-[1,2,4]triazo!-3-

yl]-piperidine

N
N -

\ 7/\5“&
N N

N
/

H Ci
4M Hydrochloric acid in dioxan (10 ml) was added to a solution of the compound of
preparation 11a (2.3 g, 5.2 mmol) in methanol (30 ml), and the reaction was stirred at
room temperature for 2 hours. The solution was concentrated under reduced pressure,
the residue was diluted with dichloromethane and basified with 1N sodium hydroxide
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roomtenperature for 2 hours. The solution was
concentrated under reduced pressure, the residue was

wadoawestsmni t h di chl oronet hane and basi fi ed w t bPCT/NB2004/004059

sodi um hydroxi de- - sol ution t38 pH 10, and the |l ayers
vvere separ at ed. The aqueous phase was re- extract ed

HoGria Rt L AE% IRTRE-SUEre Rt e aliip phpssivamprspractes
wm‘ddlcleldrqnmeﬂlsmeramdttbe abrinbined bhganid ddidioos meaudribdas/eaMgSO, and

éﬁ?bace %t%%g% q_ﬁcedszl\%os{Jr?eorﬁ%M_FﬁSd %D?fgj c?rlp]oo%'%? ?s éFgf‘H‘ (1.65 g).
HsNMBHROOMHZ 2CHIOD R Bi)1, 797(n5amd2 42K, 2H), 8%B5((m, 185)3.02 (m, 2H),

Jﬁﬁ @ﬂ‘%gépﬁ% g %Wg 56 S BRNAL RS - 1n‘12/9 (APCI") 344 [MH]"

,2,3]triazol - 2y|methy| 4H-[1 2,4]triazol -

hlBrli S8 i o SRk RSoEl £t S{yhaeéhvlﬁ%@ 4riazol-3-

conpound from pr enaigdridpe bisp-tdiGerR@ulfoiktdsaml ) and

p-tol uenesul foni ¢ aci d nonohydrate (8.4g, 44.2mmol)
and the reaction was stirned at rogm tenperature for
17 hours. The solid s| col | ected by
filtration, washing tlate (20 m) to give
the title conpound ol id, %g (%_gg) 1H NWR
(400MHz, DMSO- d6): . 2. 2.83
(m 3H), 3.24 (m 2HN = 2H)|, 7.10 (d, 4H),
7.32 (d, 2H), 7.47 (HJI 4H) 7.54 (d| 2H), 7.65 (s,
2H), 8.29 (m 1H), 849 (m 1H). LRVS : mz (APCl +)

Bthéh addelte (BB ‘?'rﬂ)'iiivﬂﬁ l288ed & aYRik{W¥d of the compound from preparation 11b
lHtetrazol -1-ylacetate N=N H3C A m xture of

(e MmOl | arlcgleenasiip® agid mOnAMSI3te A8choank.2mmol) and the
r'éﬁglf drc Wagrétﬁreacétd éio% %rﬁ?&ﬁtu@éqgr 'T‘F)hdd?s mﬁ'ﬁ@@@llld Q)ﬁ,g:lpltate was

n.) was heated under ref hour s.

sAliRetar by iHisation apashindowit plek acetata yout "b)rtésﬁi\(?rféett'ﬁe compound as a
\pﬁ,gevg,dﬁ@ (tgr@ itle conmpound. 1H NMR (400MHz, DMSO-d6):

9. 558 (s. 2H, 9.39 (s, 1H. LOVS iz
AP@MR fﬂ@g mgér éﬂl&f’n(”].lﬂ'H) 2.26 (s, 6H), 2.83 (m, 3H), 3.24 (m, 2H),

ﬁé&&%ﬂ%% |7 323(32 gtr‘lgps) 54%\6%% 765 (5 2. 8.29 (.

B, §r419c(§1(| )5 m _, 106 mml)
LRMS : m/z (APCI") 344 [MH]"

Preparation 13: Methyl 1H-tetrazol-1-ylacetate

N__N
H.C )l\/

A mixture of tetrazol-1-yl acetic acid (5 g, 39 mmol) and 4M hydrochloric acid in dioxan
(100 pL) in methanol (50 mL) was heated under reflux for 18 hours. The cooled mixture
was evaporated under reduced pressure to provide the title compound.

'H NMR (400MHz, DMSO-ds): & 3.74 (s, 3H), 5.58 (s, 2H), 9.39 (s, 1H); LCMS: m/z
APCI* 143 [MH]*
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wer e added dropwi se to a cooled (100C) solution of
(3-nmet hyl -i soxazol -5-yl)-acetic acid (5 g, 35.4 mol)

wo roodiogdtsor omet hane (50 ml ), and the sol uti onP@EEB2004/004059

allowed to warmto roomtenpefdture. The reaction was
stirred for a further 3 hours, then concentrated under
reduced pr sur e, re et r oped

t ol uene to PP%’F&°PHZ S @Pg‘yﬁﬁ ﬁé’ys '%WF?%&@GM—E,

CDCI3): d 2.30 (s, 3H), 4032 os—NZH) 6.18 (s, 1H).

Preparation 15: Ethyl S
(2-nmet hyl -1Hi m dazol - 1¢ I) cet teciqg Pot assi um

S BRI ol dro R 0P85, iR 29 58) RayBF i 8. 96 mmol

wéréGdaed damﬂvﬁehm suscpechaoeﬁ) velaticst ofr (:Bthefhyl‘ is8kazol-5-yl)-acetic acid

Gt Smath EPTE AL My 2 P P asoged to warm to

rGbimUieRepdture0OThd egratiominssestire fomaxfutther Svmdufsi, ltiiedr €shcentrated

SRR Fedtced e THB PG YR RZEOP AL I e, PeaThi the e

dd‘m@o@hwde product was purifi ed by col um

RS SRR RO B e, 8Tad Bronmac igds 1t 5) as

eluant to affordthetltle corrpound as an 0|I 289
1H NMR (40QMHz, CDCl 3): ée

4.22 (q, 2Byeparatign(g; Et;!wb@ fBetM k%'mlmol 1&'9 tﬁ@
1H). LCVs: nfz APCI+ 169 [ MH w,dreparation 16:

2-(1H Tetrazol -1-yl ) acet@hydrazideNP NN H NL N N H
Hydrazi ne hydrate (3.2 gL\G |) pnas added to a

sol ution of the ester of eparation 13 (3 g, 21.1

ERe GpfEnapdf iz vy bl His' 'é@sﬁ%oxé ST 2 Rl imicazore s
g;cmommbr)am tdrabipdrefurare (I0CeL jareistaa sespemdionheas' sisied der 30 minutes.
S TR CRE gl B S e B0 ki Mo s s rr
fartB&r J0sminlitds. atlr€dvB:temperaiRe] Fhd dixt{itehladileped, atasbing 1htpbugh with
NSl Triazol.-i-yl-aceti id ethyl r
‘{ihl‘fogﬁfﬁ g%?th@_ci/( |(902£(§t i'@eglilrage évtaﬁyﬁvapg%r%gp uarllggr reduced pressure
and the crude product was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (93:7:0.5) as eluant to afford the title

compound as an oil, 5.28 g.
'H NMR (400MHz, CDCl,): & 1.26 (t, 3H), 2.35 (s, 3H), 4.22 (q, 2H), 4.58 (s, 2H), 6.81 (s,
1H), 6.94 (s, 1H). LCMS: m/z APCI* 169 [MH]"

Preparation 16: 2-(1H-Tetrazol-1-yl)acetohydrazide

/K/ /N=N\
H,N
’ \H NVN

Hydrazine hydrate (3.2 g, 63 mmol) was added to a solution of the ester of preparation
13 (3 g, 21.1 mmol) in methanol (18 mL) and the mixture was heated under reflux for 18
hours. The cooled reaction was concentrated under reduced pressure and the residue
was azeotroped with toluene to afford the title compound.

'H NMR (400MHz, DMSO-de): § 5.18 (s, 2H), 9.38 (s, 1H). LCMS: m/z APCI" 143 [MH]"



JLOJ 1,2,3-Triazole (19.00 kg, 275 nol) was charged
over 30 mnutes to a suspension of potassium carbonate

w@ 205408789, 305 nol) in ethanol (80 L), and waBCT/iB8@d04059
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in with ethanol (2 L). A sol ut®on of et hyl
bronpacetate (45.8 kg, 274 nol) in ethanol (30 L) was

Degq%%gastkqﬁviyttfﬁgﬂf%o -t—gﬁﬁqegﬁ agg‘ hll g%tg{:a gn%j !3] riazol-2-yl-acetic

mai ntai ned at <20C. The raaréthgrestdrxt ure was then
warmed to roomtenperature and stirred overnight. The
suspension was fil lered \ashing the resl“frg? with

et hanol (25 L a&% f~gnd then thy ¥vat e was
concentrat ed under reduced pressure. The concentrate

Was- 'Ehazelel(vﬁdo kg, 2t wbl) aaetchanged D2€r 30 manutkstthe suspensnon of
;?S_o% rr? Eﬂ%@ﬁat}ﬁqffig k%éd@fﬁ@l) E'yeﬂlré%ﬁﬁo: efAbfa 5)h r?cg\ggﬁ\er}sgﬁ in wnth
etbanml (@H). ahslolﬁummfcatwu bmrmdacetatg/(%aﬁ:leg 276 ) in efiant) (30 L) was
. .

L S N N R T
tanmievaimreevasfmanhmlrtebtdt szeiﬁrpmmmact(cﬁﬁnlxgyg wbb{th‘d\ﬂvarmed to room
AR G5B BRBIaHSE P SBbET B S BiPa e
WitlP&h&mol (Z6-). and 11R) g tH2h,thé AiMateomas JoncenteBed gndeirbduced

;R{ %suréc‘ gﬂﬁ? ;ccbnc% %%te(v?as (%%olv%_la% %@glg%%;éi’te gﬁ?%.)%z]d t%lfolution was
Wbshedwmmrl\) hydesmuﬂrcaicid)m 10 L, 7 x 20 L, 4 x 15 L). The aqueous washings
béie Sy and sading Bita e Bcassiel < B0 THPPIeRe Bhaggawere
éd?ntﬂné‘@@h@djoﬁeﬁ ne§1@hﬂ§dl;ﬂﬁt@fﬂltél’@§ dﬁdkbhéé?\tr@fedetétd%rn%ss giving a
of pre rat| on t hanol L) kee

Pixire ehivetille &PQPB@PW§%@ t M@M&fﬁ?@?tr ﬁﬁ‘@p'&@&?'tyﬁ'gﬁ‘d%ﬁt%’ that

thRagds 6:5Mhixfuks 6f N@IN-3tisdnard. at betvveen 14 and 190C
was added and

for 3 hours, then nore ethanol éz

tHhMR- (GBMEZ0fldClob Bl Tee @3 3. 418 (F.28H. dh IsQESAL Aot #H. N-2
iS6rharn) 3. 2(6 350 2H) N- 1Ti38m6F)U§ szwlzml NORFsoRery, 7i70dsoH, N- 2 isomer),
recrystal [isation from ethanol (120 L), followed b

t-hf & 2Hebirlisp@eNi sati ons from methanol (105 L, 120 L
and 90 L) to give the title conmpound, (4.53 kg) after

drying in vacuo
Preparation 18: [1,2,3]Triazol-2-yl-acetic acid hydrazide

N=—

H N\m /[k/ h{\})
Hydrazine hydrate (8.65 kg, 270 mol) was added to a cooled (<10°C) solution of the
mixture of esters of preparation 17 (19 kg) in ethanol (69 L) keeping the temperature
below 20°C throughout the addition. The reaction mixture was stirred at between 14 and
19°C for 3 hours, then more ethanol (25 L) was added and the product was collected by
filtration, washing with ethanol (10 L). The crude solid was purified by recrystallisation
from ethanol (120 L), followed by three recrystallisations from methanol (105 L, 120 L
and 90 L) to give the title compound, (4.53 kg) after drying in vacuo.
'H NMR (400MHz, DMSO-de): § 4.33 (s, 2H), 5.02 (s, 2H), 7.77 (s, 2H), 9.40 (s, 1H).
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1H NWMR (400MHz, DVMsQd 6): d 4.33 (s, 2H), 5.02 (s,
2H, 7.77 (s, 2H), 9.40 (s, 1H).Preparation 19:

wQ@2¢03/0bsashyl - 1H i m dazol - 1-yl ) acet ohydrazi de TPE€TAB2042004059

conmpound was obtai ned as a whi5ée solid fromthe.
compound of preparation 15 and hydrazine follow ng a

simlar procedure to t&at descri bed for aration
16, excepbrapagtion 1 g hethyis! Fimiggza-dH) ﬁ%e[a@éa%%“ed

and i sopropanol was used as thecreaction solvent. 1H
NVR (400MHz, CD3OD): d%S N460(s 2H) ,
6.81 (s, 1H), 699(s /@Z%\yz APCl + 155 [ MH| +
Preparation 20: 2-(3-Met hy

T e RBsRTR =8 bR SN E o R pormpobhd brprEBration 15

éhg?yg;ag;mdbmhg a sinitaapriceduratd matrﬁédmﬁbe@mrwre;éé‘ibuon 16, except
azl ne
8 P ls ol ks Werdisaf R brapanol B BEq & g Feacton

suenyal ents of hydrazine were used and I sopr opanol
t t H N 40
R E00rT52 05 A5 E by s B! 20 44 B Bade (b £99 G141
ENS: :bJQrAFSGI 168wy epar at i on 21:
2- (Pyrimdin-2-yl oxy)acet ohydrazide H A m xture of

et hyl 2-pyrimdinyl oxyacetate (GB2373186, step i ex
368) (4.Preparatibnldo: ar(eh\)letﬁm Dy badibng-shy@catbRydrazidd-,

160 mmol ) in isopropanol (30 nL) was heated under

reflux for 1 hour. The m xtjure ®a¥ then cool ed and
concentrated under redtcgy u d the residue
was purified by colum chromat ogiVaphy?on silica gel

3 S0 OBy Shil ] 52 SRR LAGRE by
agtaR (N4 GERTE76) @mq;gggrazwje Ipligwingsa sidiyr proceyiqre 19 thgq-q;escnbed for

%Egrtagigp_@g%iﬁelp% 8 BhavAES of ny Bk Mkt &R2EAd is8Fropanol was
@ep(as-tlrrmtelayticwsmbeepol 5-yl )acet yl ] hydr azi necar boxyl at e

1 {

b QR AGHEIDO0 b 22l P BB A B sRRRrG PN . 1)
preparation 14 (5.64 g, 35.4 mol ) in dichl oronet hane

(200 nb), fobluedion 21: 2-(Pyrimidin-2-yloxy)acetohydrazide

o Na

A mixture of ethyl 2-pyrimidinyloxyacetate (GB2373186, step i ex 368) (4.4 g, 24.15
mmol) and hydrazine hydrate (6 mL, 160 mmol) in isopropanol (30 mL) was heated
under reflux for 1 hour. The mixture was then cooled and concentrated under reduced
pressure and the residue was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (100:0:0 to 100:10:1) to provide the title
compound, 600 mg.

'H NMR (400MHz, CDCls): 5 4.98 (s, 3H), 7.04 (m, 1H), 8.58 (d, 2H); LCMS: m/z APCI*
169 [MH]*
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by terf-butyl carbazate (5.6 g, 42.5 mmol ) and the
reaction was stirred at roomtenperature for 18 hours.

wab@snexst i on was diluted with ethyl acetate apdI/iBee04/004059

precipitate was filtered off.-5fhe filtrate was
concentrat ed under reduced pressure and t he residue
was_purified by colum chromatograp on silica g

usi Reppanation,22: dﬁd@u%?é@rmeﬁwlepmol ézy@@aqt@]hyg@atngﬁ@rboxylate

(50:50 to 100: O) to provide the ti J.re conpound. 1H NMWR

(400MHz, CDCI3): d 1. 27 ¢4, 9 : s 3H), 3.77

(s, 2H), 615(s ﬂ%—B 64@ . 7.59 (br s,
t@ apy!

1H). Preparation 23:

2-[3-(3, 5-di net hyl i soxaz -4 yl ) propanoyl ]

hydr azi necar boxyl ate Oxalyl chloride (5.16 nL, 59.2
mmhylamme (24legl1y mrﬂo!)swhsmdim adwib td 3 cooldd (MEBYSoldtion of the acid

S q prepdratin 18 (5686 55 & ndh R cHEPaEne S00ED). lowed
résntért%dwr dafmRbkasl(5. erngﬁdeﬁmf)Q afld & nea@t&ﬁr warsestmbta& r&r‘m

was stirred at roomtenperature for m nut es.

(PmPeAwe\ B et nt heteastionas d'r‘%%ﬂr\é’é'a efiviacsinte aaﬁ’r the precipitate

WAEAilteRSd 8.6 THEGItrARONAd @PRENtatEA uﬁdé‘rhé@ucew&%ne dri¥the residue
a brown Ii urd Thi s was dissolved in

to provide
e rréres%étorr!yﬁw <(hzsm ;araparr AnsliER 9BLHSIG arhelglioregradient of ethyl
éaeta&a p@nta38<& smraal roovmo 9&%@ tﬁ@ kil @crw;&md The m xt ur e

was dil ute r omet hane

t*h@""ﬁe‘é@@'r"b'ﬁ %Q'ab@ﬂr‘ﬁe@ ?'El} 21%3 Eodirs 3¢t/ (Po%r'% 5hs i 1H) 6.45

{bPEPRYRY Wogpr J NEy)M xture was concentrated under
reduced pressure, the residue was suspended in

di chl oronet hane, the resulting precipitate was
filtereprephlatfinld: st-Bllyl 5 ‘{"é &, %ﬁn&?‘(ﬁr‘@i&ﬂ)ﬁﬂ yl%]”gﬁénoyl]
reduced pressure. The reésidue was purified by co
chromat ogr aphy on si | i dydigainegaibayylate el uti on gradi ent
of di chl oromet hane: net hanol : 0. 88 ammpgi a (95:5:0.5 to
90:10:1) to provideytlt C*Hstl e gonpoung_as an oil, 3.08
g. 1H NVR (400MHz, r-d 1\45 ©2.21 (s

3H), 2.36 (m 4H), 2. 4504\«4\1%0 3.73 (m 2H),
6.48 (br s, 1H), 7.42 (br H) . . mz ES+ 306
[ MNa] +Pr epar ati on 24:

éxélﬁ drdring! #55@(%%_0'59% Yﬁr%éi?@&a%hé(égeﬂziodﬁ MIBHCJ? 6[51(3 8lBimethyl-4-

m xture of the COI’TBOUH prepar ation

'§°@Zﬁ%wppi°ﬁlc4w¢1)(éi | 6h¢re 28019 1% @8&3) i&é gL 14.8 mmol) in
ﬁﬁqor'aﬁ{emgl (566r9Liﬂana N'RSiPEhFGhaflidd ?‘P'&r\'dpﬁ ngﬁ& HEBution was
for 3 hours. The soluti'on was’ concentrat ed er
$t@@gc@tdrm§smperatqﬁe|fer/v3oomlmtes ¢ FTer wixtire i wap concentrated under
rBBGEéd%rEé‘sLﬁ" WR§ thd ba‘sg{l e gzeo@%%be\grt%fchlorcimethane (5x) to provide

di chl oronet ane an
a brown liquid. This was dissolved in drchloromethane (25 mL), and fert-butyl carbazate

(2.93 g, 22.2 mmol) was added portionwise. The mixture was diluted with further
dichloromethane (23 mL) and the reaction was stirred for 18 hours at room temperature.
The mixture was concentrated under reduced pressure, the residue was suspended in
dichloromethane, the resulting precipitate was filtered off and the filtrate was evaporated
under reduced pressure. The residue was purified by column chromatography on silica
gel using an elution gradient of dichloromethane:methanol:0.88 ammonia (95:5:0.5 to
90:10:1) to provide the title compound as an oil, 3.08 g.

'H NMR (400MHz, CDCl,): § 1.45 (s, 9H), 2.21 (s, 3H), 2.36 (m, 4H), 2.45 (m, 1H), 2.60-
2.73 (m, 2H), 6.48 (br s, 1H), 7.42 (br s, 1H). LCMS: m/z ES" 306 [MNa]"
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conmpound, 810 ny. 1H NMR (400MHz, DMsQd 6): d 2.20 (s,
3H), 3.86 (s, 2H), 6.24 (s, 1H. LCVMS: mz APCl + 156

wQ MdppePsepar ati on 25: PCT/IB2004/004059

3- (3, 5-Di net hyl i soxazol - 4-yl ) f8opanohydr azi de
hydrochl ori de A solution of the conpound of

Ry ar ochIBATHRR A4 X By gadeal Poppetongiraaaochionde

tenperature for 18 hours. Tige sq@{Lyion was
concentrated under reduoged fresgurg® and the residue
was azeotroped with t glcuehie. eXet ude, product was

triturated with pentane/ether and then ether, and the .
A erigurs of dhes epmpoungdsf ireparation @211.6 @, fr30ningb in A hydiockloric acid

FOTRRATE 5035 B0t B o o

Tke s@uion wasg@ncentrated under redyced peessand)to Ioven@umay the resulting
| ' I
ARl e LD o SR WD SRR ateg ' e e

¢pnpound; F10MEPN- N 2 H A m xture of 4- (terf but yl)

I 8 ex 1
FL R Moo TSR 22810 3 S DR & 2701 2
IEMS 2a0/2vRC 1) 15&¢MHiat hanol (50 nL) was heated under
reflux for 4 days. The cool ed m xture was evapor at ed
under reduced pressure, the residue was partitioned
bet \Rreparatipar25a83 ét[hiyietm{timxamA wipdodamehydrgizdes hydroehloride
separated. The organic phas% was dr'Hed over MgS&4 and
evapor at ed under reduced preéssure tb’provide the title
conpound, 1.92 g. LCMVsHAN WNaj +- -
Preparation 27: terf-ButylH /
3- (hydr azi nocar bonyl ) pi peri di ne- 1 car boxyl ate o. HC

A solution of the compound of preparation 23 (3.08 g, 10.87 mmol) in 2.2M methanolic
hydrochloric acid (50 mL) was stirred at room temperature for 18 hours. The solution
was concentrated under reduced pressure and the residue was azeotroped with toluene.
The crude product was triturated with pentane/ether and then ether, and the resulting
solid was filtered off to provide the title compound as an off-white solid, 1.39 g.

"H NMR (400MHz, DMSO-de): 5 2.22 (s, 3H), 2.27 (t, 2H), 3.35 (s, 3H), 2.66 (t, 2H), 6.75
(brs, 1H). LCMS: m/z APCI* 184 [MH]"

Preparation 26: fert-Butyl 2-(hydrazinocarbonyl)morpholine-4-carboxylate
NEVAR

H,C >—N 0

3
H@%—O
H,C 0

HN—N
2" H

A mixture of 4-(tert-butyl) 2-methyl 2,4-morpholinecarboxylate (WO 03/018576, ex 1 part
i) (2.08 g, 8.3 mmol), hydrazine hydrate (1.2 mL, 24 mmol) and methanol (50 mL) was
heated under reflux for 4 days. The cooled mixture was evaporated under reduced
pressure, the residue was partitioned between water and ethyl acetate, and the layers
were separated. The organic phase was dried over MgSO, and evaporated under
reduced pressure to provide the title compound, 1.92 g.

LCMS: m/z ES" 268 [MNa]"
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HC t HBC = -OC HN N 2 H Hydrazine hydrate (75 m _,
1.5 nol) was added to a solution of piperidine-1-3-

wale@antozy|l i c acid 1 terf-butyl 3-ethyl ester PUSIER2002004059

0099035, ex 12) (72 g, 280 m*rbrﬂg) in ethanol (250 ni)
and the reaction was heated under reflux for 18 hours.

or st repaaliof g Bty PR ERk oA 8o ate

di chl or onet hane and wat er, d | ayers were then
separated. The aqueous mghase racted with

di chl or onet hane, and tH) Bbi N rgani ¢ sol utions
were dried over MySO4 and evapor at eg=ander reduced
pressure. The product was azeoty; d with ether to
afford the title conmpound as a colbur | ess gum 59.8 g.

rBbhe ﬁg&QMﬁs n{EDq:Iﬁ%ol) Wa% aﬂ@edlto@scflmon]o??]peném@g‘l -3-m

3
quﬁarbmyc agd 7geg bgtyl @ﬁthyﬂ;ﬁ.ﬁter fp’&gooz (@99%5% @ﬂzi (2 9. 280 mmol) in
&ﬁ@rﬁ@(ﬁd D) ¥ thErédttion was heated under reflux for 18 hours. The cooled
x§4 chl or obenzoyl ) pi peridi ne-4-carboxylate i | The
Mqyre Wag spocanratesungst eadHerr Rreserg and §g residue wempartiigned
BETRBAPEENbAIRtRIHE 4d WAtb0BRY §R2GYdrs %!r@fhleﬂ %epérelédowhe%queous

a simlar procedure to that described for preparation
rhase wageriracted Mih dichiorgragthage, and Ahg eombjpgd orgapig-splugigns were

drigd VD Mggo'i_? and @biﬂd’ﬁted et r@&hce%"ﬂress%rg ZTKéT;broaﬁat'was

%qptrometé\mthwwgr mwdond @96'5% IOPH“POW%%? Sobiessgum, 59.8 g
i NﬁRQEb@MHEQE@@M BAl zﬂ?i 5@ f(r?le’l flacaidaqhy QHng @?gﬁ 2H), 225 (m,

sol ution e conpound preparation 2

Tk 2.97 dimprdth 8at8 (g, 4161) P B-38s(mh Shb) et 4@ - SﬂdOCS,f%'f) 30

m nut es. Hydrazine hydrate (50 g, 1.0 nol) was then
added and the reaction was stirred at 600C for a

f urt her P¥eparation 281 Ethyhhl4rchleroberreytipiperidinasf-gartbioxyate
materi al remained, ;s0 addi tional hydrazine hydrate (50
m., 1.0 nol) was addgf and eaction was stirred
for a further 48 hou m xt ure was
concentrat ed under reddgced t he ¥ esi due was

suspended in dichl oromsth e (1

The title compound was obtained as a yellow oil from ethyl isonipecotate and 4-
chlorobenzoyl chloride, following a similar procedure to that described for preparation 3.
'H NMR (400MHz, CDCls): & 1.24 (t, 3H), 1.62-2.06 (m, 4H), 2.59 (m, 1H), 3.03 (m, 2H),
3.72 (m, 1H), 4.17 (q, 2H), 4.54 (m, 1H), 7.36 (d, 2H), 7.39 (d, 2H). LCMS: m/z APCI*
296 [MH]*

Preparation 29: 1-(4-Chlorobenzoyl)piperidine-4-carbohydrazide
cl o}

N/NH2
N H

o}
A solution of the compound of preparation 28 (148 g, 0.5 mol) in methanol (400 mL)
was heated at 70°C for 30 minutes. Hydrazine hydrate (50 g, 1.0 mol) was then added
and the reaction was stirred at 60°C for a further 3 hours. Tlc analysis showed that

starting material remained, so additional hydrazine hydrate (50 mL, 1.0 mol) was added
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L) and washed with water (2x). The organic sol ution
was dried over MgSO4 and evapor at ed under reduced

w@e@spes7e4t 0o afford the title conmpound as a WhPCEIB2004/004059

solid 119 g. 1H NMR (400MHz, ®DCI3): d 1.65-1 .94 (m
2.35 (m 1H), 2.80-3.06 (m 2H), 3.79 (m 1H),

i{ﬁ?ﬁﬁ‘f%ﬁ'ot%ﬁ“%?% e (ks 46 Q786 Ips iR fifure wes

tdriceftrated Uudﬂrwemﬂbyllp)rqmspw tre neeidde ms lsoi:ged\ldad irddichloromethane (1

Trifl d 1.56 niL |
DAnshan itbuad 120 e Sudaig s Win g5 dresf VB Mo¥Ts: and
eappateiurafer perc&nad ptaseure28 affdrdhe titld Boripoundinds)a whitk solid, 119 g.

’EI‘@M%@%B GhRs 5 651 B L 2 Eked b 283,08 2. 379

@i, 1D OB GRPEMRTUDgsf TH), 18sheyiar). LOMS: rrﬁ,&lAlFiOIhQSZ [MH]*
precipitate was filtered off, washed with
di chl oronet hane and dried to afford the title

Pition1307 8- DévRZo{ AR
gﬁ;ﬁéﬁg 6|:1)n1 0 3 Af@(Chldr'oH) ’ ogl$56M‘ﬂuor%Q1)g@bndlﬁ?n-h c%@bdl'\%raade

3.08 (m 1H), 3.5 440(m H)‘,F74O(d
2H), 7.50 (d, 2H), ,;ll,lNQfJ(br s, 1H).
Preparati on 31: 1-(4- en oyl')

- (et hoxyacetyl ) pi peri di ne-"4- car bohydr azi de
N-I\/Et hyl mor phol i ne (2.60%, 26.6 nmmml), and then
Riffioroseetd shhyaib@(1.66 A 1018 ABAdHOwex addA) du(obw%% tg an lce cooled
887n‘g¥ wer e addgd;oasolutlon of. the ca (g
g FompouRd ot gpreparghign) 29, Gi&nd.or'Q ﬁ‘@ and N-

fhéByriorphaing (1.2e rh@acﬁ %inﬁih 8ichlofdebtRdne w@mm.) and the reaction
tengq(rature for 18 hours xture was washed th

Wit
red; 3RO HRTACIFHE (1PTo1d B@Jf§o|TDF|f6?P'fHWoPF?F'H'éﬂtP yvas filtered off,

WasHed Withalidhidtamethank dhi Afed td afiRé trsértit@ctomp%nnmsfé‘l% and
g\éﬁ&orat ed under reduced pressure to afford the ti

R AB0MHigy [RMROdMV-86 (rorhl)3f 644184 fm, 2H), 2.3F)m, 1H) 2.85 (m,
7 , 8 ;
3033 (m99|:r§ 3, 584@ “ﬁi 5?%% i ﬁjé%A(og(’d, g-I}_E 7%;16 ggizl-(i)r?n%.zo (s, 1H),

111|—|j5(b7338H)(m 4H), 8.90 (d, 1H), 8.99 (d, 1H). LOCMS:
n12 ES+ 368, 370 [M—I]+Preparati on 32:

3- Chl or oben2oy
|_/ reparation 3t ér(y*r%wpéen@yhé\f 4etbaxyeertyariperidine-4-caolydrazide
CH, O The titl ecconpound vvas obtal ned in 91%yiel d
fromthe conpound PTpr ep n 414 and et hoxyacetyl
chloride (WD 01/ 48 ex 33 fqg’l OW/\gofheHspr ocedur e
descri bed for N

0
N-Methylmorpholine (2.60 g, 26.6 mmol), and then ethoxyacetyl chloride (WO 01/46150

ex 33A) (1.09 g, 8.87 mmol) were added to a solution of the compound of preparation

29 (2.5 g, 8.87 mmol) in dichloromethane (70 mL), and the reaction was stirred at room
temperature for 18 hours. The mixture was washed with water, then ammonium chloride
solution and finally sodium carbonate solution. It was dried over MgSQO, and evaporated
under reduced pressure to afford the title.compound.

"H NMR (400MHz, CDCls): & 1.22 (t, 3H), 1.72-1.99 (m, 4H), 2.56 (m, 1H), 2.86-3.06 (m,
2H), 3.60 (q, 2H), 3.80 (m, 1H), 4.04 (s, 2H), 4.62 (m, 1H), 7.38 (m, 4H), 8.90 (d, 1H),
8.99 (d, 1H). LCMS: m/z ES" 368, 370 [MH]"
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preparation 31. 1H NWVR (400MHz, CDCI3): d 1.22 (t,
3H), 1.72-2.00 (m 4H), 2.56 (m 1H), 2.84-3.10 (m

wabkhosoga80 (g, 2H), 3.79 (m 1H), 4.04 (s, 2H) PCHIERRA4/004059

(m 1H), 7.26 (m 1H), 7.38 (#1-3H), 8.61 (d, 1H),

8.75 (d, 1H). LQMVE: n12 APCI + 368, 370 [ MH +

Preparation 33. te/f-B

4- Preparatigngd% ghriyn's rgﬁ?@?@yed\%@mwﬁ?%mﬂ% 4-crrphyirazide
ylate Cd i-BOCpip | ne”- car ngyl ic acid (100 g, 437
nmol ), 4-chl or oani (6 g,/ 480 mmol ),

1- ( 3- di met hyl anfiopesqy| ) 3- | char bOdI i mi de

hydrochl oride (100 g, % ) mnd ethyl,am ne

(182 6 mM_, 1.31 nol) Qvere di ssol ve n cold (1000

nitrile LY., .T re ion mxtu
BB A B i B 5 Bing Supparation 4 and
athaGatétylasherlide 0y 01/86118Dask 3B/596II0Weng ThB @rocedLidUResditsed for
di ssolved, in ethyl acetate and then partitioned wth
PIRPASAIC8H ori ¢ acid. The resulting precipitate was
H NMRr(adoMHfz Cm@Qy $30ived %m dmfdm(fn?ml?—t)fms@(mth% 2.84-3.10 (m,

sol uti on was over eva%or ated und

2Hd8684a p%@s%t]’?ém THb 4QsEatd). \ﬂ/@@(ﬂ‘r it Qbr7a¥%(j“av\]*i)h7 38 (m, 3H),
SR, 1H9, @74 o, dH) NS ShiZb08P® Wrd [Akia White solid.

The filtrate was separated and the organl c layer was
washed with 2N hydrochloric acid (2x), dried over

i eh4rafibA ﬁvm&%ﬁd{[ in’ﬂ’droﬁ ﬁ?hnB¥c§Po?M§/I?plpé|F|b‘?neSP-kér@oxylate

was triturated w her to ord urther conpound
as a white solid, |ned eId6994g 1H NWR

(400MHz, CDCl 3): aa /z}—/( g0 (m 2H),
1.90 (m 2H), 2.39" m 79 419(m

2H), 7.10 (s, 1H), 726(d 2H) , 74 (d. 2H). LOVS:
nB@coﬁséndrne%&a{wwlm%rcer(aoag; 487 Briol)t eJrch}o&hﬁnylhe (61.2 g, 480

b PR S ERaRR el RGeS mon

a:vfdetﬂemhm 382. 6919|_ 4.3, mascveremulbéowemn lcaMIg$ 6@) ' setonitrile (1.75
t ol ue

reagent 1 L) was heated
O dBe et Tkt Vs DR otk s frGa e PataiTe and then
do@ﬁ@rﬁfa@éiwhﬂr?dé‘r eédued prdsbare. Thehesidse wéﬂra euswaédﬁale%yl acetate and
renai ne so .ad
BT Wi hYTEabric 21D ] T reu GBI CRAS s ired off, re-

dissolved in dichloromethane, the solution was dried over MgSO, and evaporated under

reduced pressure. The residue was triturated with ether to afford the desired compound
as a white solid.

The filtrate was separated and the organic layer was washed with 2N hydrochloric acid
(2x), dried over MgSO, and evaporated under reduced pressure. The solid was
triturated with ether to afford further compound as a white solid, combined yield 99.4 g.
'H NMR (400MHz, CDCls): 5 1.46 (s, 9H), 1.68-1.80 (m, 2H), 1.90 (m, 2H), 2.39 (m, 1H),
2.79 (m, 2H), 4.19 (m, 2H), 7.10 (s, 1H), 7.26 (d, 2H), 7.46 (d, 2H). LCMS: m/z APCI"
339 [MH]*
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reacti on was heated under reflux for a further hour.
The cool ed m xture was concentrated under reduced

w@r@smes764 and t he resi due was azeotroped wi t h BCTYB2004/004059

acetate. The crude product wa$?triturated with hot
ethyl acetate, the resulting solid was filtered off

Coi Pikpefshiop s fliaBln) bt oBeB R T pdholiblpnsgine-1-

Et hyl carboxylate
1-{[ (4-chlor opheny am no] car bonot hi oyl } pi peri di ne-4-c

arboxylate s - A m chljor op nyI
i sot hi ocyanat e (3 @
i soni pecotate (3.19° nL,OZO f chl or onet hane

(30 nL) was stirred at roomtenperature for 1 hour.
Atselutipr tafirtee wampouint @ﬁpr%naeatiteméér(geédgc’é% pmeslgang, Lawesson’s

i t\n

rtreggclaﬁtt 35}’?761}’@3("{1& r#‘fcfﬁ% i l()f ¥v§ gEtg“ eéiteF?eflu foréi hour, then
stiedt attioemciempetatdreafor @ futthere1& bburg, BlcZnalysis 1I9HONRR that starting
r%élgggﬂ)zemag%go%{) ad&fé&glzllgév%ejs%m r%’ge%? A{fné n%r'ﬁ@l? ﬁ\é) 9a%ded and the
rgasion( maszhgaateqf odef drefl@d)for 7 Farttfesr heyr. 1Hyhe Eoetad( thixture was

R .
P orBf A aPten wia b JRREbq Ve Bapntoped, win et
arefatg.oToeicosdeofroduact Masrtoqgraie@ wlth $ot aihplcacetade ehé Sesrmlt'@g solid was
tﬁtére]d%fﬁyf% gjriéd"tgﬁfﬁm f%‘?iﬂ?%gr"f‘lggur{dzésoa Wh?te g@ ’F‘gg

ropw se over mnutes to an i ce coolé i on of

XCMBemBARCIHEPHM-HE (9.45 g, 94.33 mml) in
di chl oronmet hane (250 nlL). Once the addition was
conplete, the reaction was stirred at roomtenperature

Poeparation 36: Effille! -{{ @achtidrophveny!)ammoe]cassinethiay}piperidited-carboxylate
(3x), dried over MgSOH and concegtrated under reduced

pressure, to give t%‘@}%@%unﬁl a white solid,

11.8 g. 1H NVR (40QdHz £ 3H) 12. 70
(m 1H), 2.88 (m 2H), ©3.02 (m 2H) 4743 (m 2H),

/;m]r)gm(e %’9&&3! |g&hlogwnaté‘%g éH va rrﬁr?ol) %ZQ eilny[ M)_Hlpecotate

repar a
(B/19(m1-. . bnmpni)anydrmloﬁememanejtaﬁanth stivedcat o terepersture for 1

rgilug:'ri'ﬁ % (\réasggbrnggﬁt%&gmdje? %uc%g Fecf,g%ey khe residue was triturated

with etheandothe résailtingrgotidiwes Gilterpd off sand tdried t@8ff¢rd thebtitty, compound
%g%ghm&d B'ﬁ?‘a chl oronmet hane (300 m .) and di oxan

'H NMR (400MHz, CDCly): & 1.24 (t, 3H), 1.82 (m, 2H), 1.99 (m, 2H), 2.60 (m, 1H), 3.34
(m, 2H), 4.19 (q, 2H), 4.38 (m, 2H), 7.09 (d, 2H), 7.17 (br s, 1H), 7.30 (d, 2H).

LCMS: m/z APCI* 327 [MH]"

Preparation 36: N-(4-Chlorophenyl)-3-methylpiperazine-1-carbothioamide

/ \ S
HN N—{
O
H,C
A solution of 4-chlorophenyl isothiocyanate (8.0 g, 47.17 mmol) in dichloromethane (250
mL) was added dropwise over 30 minutes to an ice cooled solution of 2-

methylpiperazine (9.45 g, 94.33 mmol) in dichloromethane (250 mL). Once the addition
was complete, the reaction was stirred at room temperature for an hour. The reaction
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m.) and the reaction was stirred at roomtenperature
for 3 hours. The m xture was concentrated under

w0 e@aoextspressure and the product was recryst aPCT/m2d04/004059

from nethanol. The resulting $8tid was filtered off,
and the filtrate was evaporated under reduced

Rttt ferd Ted BRlitRo Tl S5L RGD) a3 SEndi R tBRiecucec

gré Sivgizo gmtltﬁe cordpdun@®s (edwhiH§alid 11 B8 g( s, 9H)

Mﬁﬂwagwﬁﬁocéﬁ?a) 5,4)5138(51 ) 12;20 (&%ﬂ-ﬁgﬁ% F.‘%H)lé')ojz (m, 2H), 4.43

(B, T @ (APZH)E 720Qnd, WH). L SRS pAzES @T03GMH]"

L/ - (4-Chl or ophenyl)-4-(2, 2-di net hyl propanoyl ) - 2- net hyl
pi perazi ne-1- carbot hi oam de A sol ution of

APEdpapateg 8TYN- l(mhl@rcqmawmz Qfdlri:emylp%aﬁmﬂ) 3- nmwpnperazme 1-
4- N- BOC- 2- et hyl pi per azi ne nmol

di chl or oret hane (250 m.) %éb:,o@??"f‘%éd at room
temperature for 2 heurs. The reagtion m xture was
evaporated under [g p@ to oicd the title
compound as a V\:hlt&-l oa A vl + 370

[ MH +Preparation 39: Etéay I

1-{[ (4-chl or ophenyl ) am no Sar bonot hi oyl } - 4- net hyl pi per

DikeRDutlyl dicardeaxi! (§t3© g%ﬁ‘@?ﬁMb@ wak atidédtaPd SRBRINAS the compound
i sot hi ocyanat e

PR RaR i 55 29,5 mBOI A o a3 b geY doran (100
rﬁﬁﬁéﬂﬂ tﬁeq’g&@)n Was %7rr8d aflrdorlte ¥R} aturk for ﬁ&]r@r ‘?H@HB@UW% was

was stirred roomtenperature f
q;qnﬁgmtéaged yRier fedycgd @rqgggrwdtth@ PESIGE Wag W@gﬁtalhsed from methanol.

the tﬁéé?ﬂtﬁ’\g%h@%s ancled bl nﬁ'\d RB RitfRewh e ¥SSpor¥8Y Bnder reduced
separate organi ¢ phase was dried over SO and

RIGESMER-al BRI TesiferWassaoryslallippdagain érormrn@thewd@ggwadfeﬁ:tme

MASoderli 6.689. by col um chromat ography on silica gel
usi n%ddl chl or onet hanei et hyl acetate (100:0 to 90:10

HONMR¢ PeMHE HaMBOr de 50‘0%611@61 a3 (saH).e3. 668138 ,(m3 216 3.58 (m,

g—l 3'7'5'\@4?1%99% @%3? {m! 5}&6 3%2%((% 4?2')9 %%é% Tems: mz
/(\Hﬁll _BF@[MH] 09 (d, 2H), 7.28 (d, 2H); LCM5: mz APCI +

341 [VH + Preparation 40:

L/ - (4- Chl orophenyl ) - 4- cyano- 4- phenyl pi peri di ne- 1- car bo

t Rrepanation 38idv-(dChloropbepyl)-4-(22;dinmethyipesdppnos2-awdipiperazine-1-

a suspension of 4-chlor O%Wﬂioamide

“°’>/>/’v< @

A solution of 4-chlorophenylisothiocyanate (5.1 g, 30 mmol) and 4-N-BOC-2-
methylpiperazine (6.0 g, 30 mmol) in dichloromethane (250 mL) was stirred at room
temperature for 2 hours. The reaction mixture was evaporated under reduced pressure
to afford the title compound as a white foam.

LCMS: m/z APCI" 370 [MH]"
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i sot hi ocyanate (1.69 g, 10 mmol) and
4- cyano- 4- phenyl pi peri di ne hydrochloride (2.22 g, 10

wonws)ei7ad di chl or omet hane (100 nl), and the reRCI/IE2004/004059

was then stirred at roomtenpeédature for 20 m nutes..
The m xture was washed with 2N hydrochloric acid, then

brine, it was dried over MgSO4 and evaporated under
r BERRAERHQS 2X: KIPY 1f{g<4#+%6?wem'éammﬂ°ér eﬁ%w%—gm@ Ylpiperidine-4-
white solid, 3.62 g. 1H NMRyL4Q@wiz, CDCI3): d 2.18

(m 4H), 3.50 (m 2H), 4 78 (m 2H), 7.08 (d, 2H),

7.27-7.48 (m 7H). Pfepafrgtfions #1 to 44: A mixture of
4- chl or ophenyl i sotshi ocfanat e\ e nd the
appropriate amine (1 ef.) in et hano - 821. 28 nLi mol

1) was stirred at roomtenperature for 30 m nutes. The
A euxtuiecat 4rhiarapreenykisothloeyaretea (a3t €18. Uhienol)r enthietbyl 4-

BB Hafabe AL U RB el 1P 5. 3271 o
icslich@ifpmetBadd (30 robh) wadBtjrresi. aﬁmoqmem;b@ratuve b0 _?:() dhin&ed., Tr_ll_e
e Sy Gl bboph g Pl v LR
tapardled., Tie di@afimphdsd wag dod ¢var MYPQ, ahdleVaparate® uider reduced
;Zrﬁ%%{'é‘g’rh%g;b%\@c&%%p@ﬁ%Bg%%ﬁm%ﬂréméégga%hl/\l%smca gel using
dcdrofrethaBiefethyB aéRatert 028ike 9& 10htoHidGVidé BERitlé mpmpbelind as a white

B 1H), 6.60 (s, 1H), 7.30 (s, 4H). LCVB: nl
%ﬁés‘ig%z Fbwru+ 44 E)SlH KIDI\/R (4OOI\/I(-I§, ClII_)DCIS): d 1. 2229-1

'HEMMRNOGKAEZ ) CIDEK): ¥ 1EB T m, 68I), H58 (m, 2H)HR,182m) #H(,18.3@¢r),, 2H),

5186, 42 1mteDy 7oz dps 9 gy RS R AP Sy

Preparation 40: N-(4-Chlorophenyl)-4-cyano-4-phenylpiperidine-1-carbothioamide

Triethylamine (1.4 mL, 10 mmol) was added to a suspension of 4-chlorophenyl
isothiocyanate (1.69 g, 10 mmol) and 4-cyano-4-phenylpiperidine hydrochloride (2.22 g,
10 mmol) in dichloromethane (100 mL), and the reaction was then stirred at room
temperature for 20 minutes. The mixture was washed with 2N hydrochloric acid, then
brine, it was dried over MgSO, and evaporated under reduced pressure to afford the title
compound as a white solid, 3.62 g.

'H NMR (400MHz, CDCly): 8 2.18 (m, 4H), 3.50 (m, 2H), 4.78 (m, 2H), 7.08 (d, 2H),
7.27-7.48 (m, 7H).

Preparations 41 to 44:
S

R* W “
\Q u

A mixture of 4-chloropheny! isothiocyanate (1 eq.) and the appropriate amine (1 eq.) in
ethanol (0.8-1.28 mLmmol™) was stirred at room temperature for 30 minutes. The
reaction mixture was then evaporated under reduced pressure to afford the title

compounds as a white solid.
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Preparation 45: terf-Butyl
4-{[ (4- chl or ophenyl ) am no] car bonot hi oyl } - 1, 4- di azepane

WO 10050637B0xYyl ate A m xture of 4-chl orophenyl PCT/IB2004/004059

i sot hi ocyanate (5.0 g, 29.95 8ol ), and
BOChormpi perazi ne (6.0 g, 29.95 mmol) in et hanol (50

t faor

\ \J \Jt‘l rrcu "+ I \J\JIII T bnpﬁl u.t bll U Ul Lt II\JUI D The
ﬁf‘%&ue wags ¢ et ed ynder reduced pr%%@ure t he

rgsi que was p;a i oned |bet ween et hyl acetate and

wat-ar :\nrl fhjl | oyarc \mr$ canar at aod Tha oraoaanice

A dried \P(er NG S-and "év;l%fﬂo%"zuﬁd)&b)rfgdﬂééﬂ 9H) "5.50

presgur & dothe tifl a
D TR el i |, FaprBeh, ﬂ)avrmngHf)O;am(d

3.43|(m 2H), 3.64 (m :>ﬂr') 738(295@ AHio ?Mﬁ m)&g&?' é‘g% [MH]"

b

¢ H) . LCNE: z APCT +7 T
tggf i o i (R MIoRAZRHE! $216%s, 3H), 3.60

4-1(2)-[ (4 };ﬁf‘sw!phenyr i(rm' Ad), @ﬂ@t(ﬁynﬁhido%énrghl)]bnﬁé@
i di ng-1- ca?boxyl ate Pot Big i 150 Qe&ﬁ b%@@%g g bl IMHT®

0.18 |mpl) was added por Wi se to cool ed

sé#But/i on ofyt hmlfrrnpound IdiNMR GMHZ, OD G 8{594132,240(n19fH)

The domerdiare % o) sty AB6E. oh0 54 .2, 3.5

nol ) (was adde@Hdr opwi se, (mn2lg), 825 (tro1h13r,i616®(m1Hb]é'.30 (s,
tenperature at 100C, and «al | owed
to vvarmslovvlyto room Iﬁlg de{\‘f?%l ?E%@FH n was

st4rried forOa fur 90 "HINMR Gﬂ)OMHzen:DCIIS)Nmss.uneﬁm(med

\k/)vlyt thk S‘t;g?j’lérc etat e—ehd «Aéﬁggﬁe@ﬁtﬁ?%%?"rﬂ@h)gh%éQf S,

}Ner erséb rﬁt Ied, t he aqueaHs, 4.W¢.65W@1$3§)<,t7[693(fd?dH)’,\1i7t17(brs,
urther ethyl acetate, angd t 0 ned organic
sol utj/i ons were dri ed ovqu'ﬁrp%&&aggg'evapor at ed under

reduced pressure The residual oll was adsorbed onto
i ca gel purified by columm chronato

< Pranazatien 6ider b e brorperuibor BRlg posstpay 4 d-Dazepane-1-

eluant to afford the titlecxpopMEd as an oi | that
crystallised upon s d| ng. 1H NI\/R (400|\/Hz CDCl 3): d

1.43 (s, 9H), 1. 5 ( H) ,

2.42-2.62 (m 1H " Zﬁg@/@ %,665

(d, 2H), 7.26 (d, [ MNa] +
Preparation 47: Et h |

&nr%tzaeqf(44cr&orpdnezmhléﬁtw0):vaﬁat@15(Qret 2897 rrine)) ot BOGoi per
h&thSiptazif@ (6 8Y 288 mmol) th Bthariol S0l Was stitred at room temperature
for 2 hours. The mixture was evaporated under reduced pressure, the residue was
partitioned between ethyl acetate and water and the layers were separated. The organic
phase was dried over MgSO, and evaporated under reduced pressure to give the title
compound as a white foam.

'H NMR (400MHz, CD;0OD): § 1.45 (s, 9H), 1.98 (m, 2H), 3.43 (m, 2H), 3.64 (m, 2H),
3.94-4.10 (m, 4H), 7.28 (s, 4H). LCMS: m/z APCI* 370 [MH]"



10

15

20

25

30

Potassiumte/t-butoxide (2.58 g, 23.1 mmvl) was added
portionwi se to a solution of the conpound of

w@e@pasyasi on 35 (6.27 g, 19.2 mml) i n tetrahyPeDIROGIN04059

(100 L) and the reaction was®8tirred for 10 m nutes.
Met hyl iodide (1.44 nm, 23.1 mmol) was added and the

eaction yas rr m tenperat ur e -a further. .
ki A8 eR B RNl P Bty hpibercine-1-
washed with brine. The org@rnb(wymé ution was evaporated
under reduced pressureoand t he resultl ng orange solid

was purified by col,u hr o .V on silica gel
h 22
9-

usi ng di chl oroneth dCIt he title

conmpound as an 0|I,H 1HN CDCl 3): d
1.25 (t, 3H), 1.78"(m 2H), 198(m 2H) '2.04 (s,

ﬂch%sgu@n 2t- mbx. 263 Bg0d.1§ Fﬂol)ﬁrb(?%éddﬁ{&-p@rt%ﬁw(s?{o 4kdboled (10°C)
golutipap of of g}gagomqognd Qgpregpfﬂnon 34 (53 g, 0.15 mol) in tetrahydrofuran (1 L), in

ci'rd&(tg)me{ f(téanEé RS0 At 1880 MR IE)YJLQ%@H QErFﬁL WH mé‘;r) was added

net hyl pi peri di ne-'4- carboxyl ate N e titl

dropmpieesrial owes tatmamitaie thedtemaarature at m0°TH B theet @afmmash’reen
GOV S B U B0Y T DALl g g o o
pinatear taen dwva$7queec<ram1d1y thia atlditibre opwateu cThenaesctinpt was diluted with

Q=P Sth A TN VRGP ARR Brelepkfifed B addous ayer
wastektrasted ¥ith, fuzher @tifyiraceétafe, akd the cqompbiriid)qrgahi®8olgtimns were dried
P Mesps 3ot By inidh et Phossly i rostlbi il scsorted
ando Silideugeland eu(f]edlb)ea:plgmn tlmbhmaphm/ aregilfoal gel using pentane:ethyl
Sl LR BBk e o3y Ry bR o
sardinth (1 eq.) | n tetrahydrofuran and the reacti on was

TGS RGB RSB FRERSI 0677 B0 8 5 LM E52 262

THsR daemywald), gatet (i, i2bHeaie D &, \we)n7 26 (o) [2HAdetMS em&rES” 391 [MNa]*
water, the layers were separated and the organic

sol uti on was washed with water (3x), dried over MgSO4

aiRte paration a7 eBthyNtHE{Z)-f(4-dhiosmbhpng Bsinol methyithis pnéthe]piperidine-4-

title conpounds. carboxylate

Q S—CH,
X
g N@—CI

Potassium tert-butoxide (2.58 g, 23.1 mmol) was added portionwise to a solution of the
compound of preparation 35 (6.27 g, 19.2 mmol) in tetrahydrofuran (100 mL) and the
reaction was stirred for 10 minutes. Methyl iodide (1.44 mL, 23.1 mmol) was added and
the reaction was stirred at room temperature for a further 30 minutes. The reaction was
diluted with ether, and washed with brine. The organic solution was evaporated under
reduced pressure and the resulting orange solid was purified by column chromatography
on silica gel using dichloromethane as eluant to afford the title compound as an oil, 3.6
g.

'H NMR (400MHz, CDCls): § 1.25 (t, 3H), 1.78 (m, 2H), 1.98 (m, 2H), 2.04 (s, 3H), 2.56
(m, 1H), 3.01 (m, 2H), 4.12-4.23 (m, 4H), 6.80 (d, 2H), 7.20 (d, 2H); LCMS: m/zES"*
341 [MH]"
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Prep. Data No 49 1H NWMR (400MHz, CDCI3): d 1.20 (d,
3H), 1.44 (s, 9H), 2.00 (s, 3H), 2.99 (m 1H), 3.19

W@ 2005268754 3. 88 (m 1H), 4.16 (m 1H), 4. 20-4. 3BCT/IB2004/004059

2H), 6.83 (m 2H), 7.21 (m 218z LCVB: nfz APCl+ 384
[MH + 50 CH, \ 1H NMR (400MHz, CDCI3): d 1.21 (d, 3H),

1.42 0-3. 30 .
3. 80- é’efé“{?-ﬂ ‘iﬁ’ %%"%S'tﬁéF%Hﬁ”ﬁ?@fyﬁ'ﬁﬁ'ﬁ%é%hﬁmﬁwﬂ“"
2H), 7.20 (m 2H). ln@tﬁ/lplpéﬂdld&:’ﬂcarb&&ﬁal[el\ﬁ'ﬂ +51 r 1H
NVR (400MHz, CDCI3): dy2.06 (s, 17 (m 2H),
3.38-3.52 (m 4H),.4.5 %‘3 (d, 2H), 7.22
(d, 2H), 7.38 (m 'Tél)éo 52 (d, 2H). 52

1H NVR (400MHz, CDCI3)° "§ 1.46 (s, 102 (s, 3H),
3.48 (m 4H), 3.58 (m 4H), 6.80 (d, 2H), 7.20 (d,
The) titlesompqui/Rag 20BIIeL, 2s@DARNEN 758 ield fropsthe Bpnpoundof

aPpagiion 38 et it felohg s Ak sle o bty gfbed o

Rrepag@iohst7, 8kept thad he(modWBHyag neUpyrified biHceRr@ahf@matography on
[dyqep- 38 (M 1H)1 3.46 O (m 1H), 3.77 (m 2H), 5.22
% , 6.82 (d, 2H1 7.19 (d, 2H). LCVMs: mz APCl +

BmmRMnmeMEm:mBlansnmmn( SBOM-EO (1EIBHODR.04 (6, 3H)45.16 25 2H), 3.19
@Atord: 288 . 2H), 4.19 (g, 2H), 6.80 (m, 2H), 7.20 (d, 2H); LCMS: m/z ES"® 355
[MH]*

Preparations 49 to 55:
S—-CH

ateS

Potassium tert-butoxide (1.1 eq.), followed by methyl p-toluenesulphonate (1.1 eq.) was
added to a solution of a compound selected from preparations 37, 38, 40-42 and 45 (1
eq.) in tetrahydrofuran and the reaction was stirred at room temperature for 2 hours.
The mixture was concentrated under reduced pressure and the residue was partitioned
between ethyl acetate and water, the layers were separated and the organic solution
was washed with water (3x), dried over MgSO, and evaporated under reduced pressure
to give the title compounds.

Prep. . Data
No "Na
49 CR, " Ny- | M NMR (400MHz, CDCL): 5 1.20 (d, 3H), 144 (s,
Hﬁc Z;/N7J 9H), 2.00 (s, 3H), 2.99 (m, 1H), 3.19 (m, 2H), 3.88
H,C (M, 1H), 4.16 (m, 1H), 4.20-4.36 (m, 2H), 6.83 (m,
2H), 7.21 (m, 2H). LCMS: m/z APCI* 384 [MH]"
50 Chy g | M NMR (400MHz, CDC): 5 121 (d, 3H), 142 (s,
Hfj/ YN | 9M), 2.00 (s, 3H), 2.80-3.30 (m, 3H), 3.80-4.18 (m,
© | 3H), 4.54 (m, 1H), 6.80 (m, 2H), 7.20 (m, 2H).
LCMS: m/z APCI* 384 [MH]"
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15

3cr oN/ (m 5H, 3.44 (m 2H 3.60 (m 2H)1 3.76
(m 2H) H3C S 3.80 (m 2H), 6.85 (d, 2H1 7.20 (d,

WQ@R{)05/068754 t he reaction was stirred at room t enpeT/a2004004059

for 18 hours, and the product-88as additionally
purified by colum chromatography on silica gel using

di chl or onet hane: net hanol as eI uant. Preparation 56:
_Methvl 4- r /f erf-butoxvcar ) am-nol

LA R =EAYD |

LP1(4- Chl@ié@p‘/l ) pi pé’YNMﬁ‘@OQMHé»a@@?H §3: 06 Gadld). G (m,
\

9 H3lo S “d o Pasa
Certbutwee (12,6 g lT)haéd\anm?)aﬁ?)bgm 2H), 6.83 (d, 2H)

suspensi on of the conpbddaéd@H)p %@)éma‘tH)oﬁ“&(m(Zb' 332 (d,
114 rpol ) in tetrahydrgfuran (400 nL) and the
suspension was St rrpd for 10 mnutes at room

t 82par ,@fﬁ gﬁ% MeThyl- P ﬂ-UNMBdé@QMbhdﬁla%) 6214629, 9H), 202 (s,
| dt t
oot ag e oo b SRS BN (48% Bl 1By, 720

5.7 rmol ) and net hyl p(dthIH),lenesuI phonate (1. 08 g, 5 7

U

TET Ner iy mimoes. - Tho MR PR &C AT b A Ui 70 210 .

ether, wasyethw/th waltaH), 62668.76.)m,8H), BO1E, 2H)NBNI (d, 2H).

o i 8?3“1 e 111 e R AP SWA LBk, boi )

1584- 1 m 11H) Z"mIQMeroMz cpohk): 63. 983(6) 3HB 208 (s,
i ‘H)”C v, i adadm (L (s, o) B g, a6

5'V|[4]5+( Prteﬁﬁr at I ?R I5)7 (herﬂ-bBuka 2H), 5.22 (m, 1H), 6.82 (d, 2H),
- [ 54 ( met hoxynet hy
, 3, 4-oxadi azol - 2-yl ] pi pé? (Hi2h- L1CM§de¥o‘§Pﬁlat?’%6 [MH]*

FSH"@\‘SI ugt e/t OX' dey NMRAY0GVIHZ C ;08P 5)1. M@?zx@@-ﬁzfm 90

to a %j,%on co ound of prepar ation

g, 25. et HamGF) (326 (migH aﬁ@ot(ﬁb%ba?cla @M 2H),
was sti r“redOat roomtegm(,ﬁtm)eefggr(dlﬁ)hg%s(d zﬂ)c

anal ysi s showed that |starting materi remai ned,

g%ﬂ@% ire%ﬁ%q ﬁgg ?f'fggé'cc'{ie%t(gﬂo%§mperafure for' T8 Rurs and e, prbdut":‘?l was

additionally purified by column chromatography on silica gel using
dichloromethane:methanol as eluant.

Preparation 56: Methyl 4-[(fert-butoxycarbonyl)amino]-N-(4-chiorophenyl)piperidine-1-
carbimidothioate

A OO

Potassium tert-butoxide (12.8 g, 114 mmol) was added to a suspension of the
compound of preparation 44 (42.3 g, 114 mmol) in tetrahydrofuran (400 mL) and the
suspension was stirred for 10 minutes at room temperature. Methyl p-toluenesulphonate
(21.29 g, 114 mmol) was added and the reaction was stirred for 10 minutes. Additional
potassium tert-butoxide (641 mg, 5.7 mmol) and methyl p-toluenesulphonate (1.08 g, 5.7
mmol) were added and the reaction was stirred for a further 10 minutes. The mixture
was diluted with ether, washed with water (200 mL) and brine, then dried over MgSQ,
and evaporated under reduced pressure to afford the title compound.
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stirred at 500C for 2 hours. The m xture was
concentrated under reduced pressure and the residue

worms063754 t i oned between et hyl acetate and anmBOi/IBR004/004059

chl oride solution. The | ayers-6%ere separated, the
organi c phase was dried over MgSO4 and evapor at ed
under reduced pressure to afford the title conpound as

"5 YMR (499MHE, COCl3n 8 J.34t ORI, T UtloRAR (McaId), 205 (& 3HY5.04 (m,
%%O%%Es')(br o188 41@ g&FbH) 4. 5@%&“1@@ 80§d %ﬁ) (7"320 ?cH)ZH) LCMS: m/z
384IIM171‘]‘> MZ APCI + 298 [M—|] + Prepar atl on 58

tert Butyl 4-{5-[(2,2,2-trifluoroethoxy)nethyl]-1
, 3, 4-oxadi azol - 2- vyl }pi peridine-1-carboxylate O /\. F

F PeerasatiombT:der-Buity 6iﬁd@emxxsngthym1;384 axastigzolvery!]riperitine-1-
to a solution of 2,2, 2- ﬁ%%éﬂa?@t hanol (4.64 g, 46.4

nmol ) in tetrahydrofuran ( and the solution was

stirred at room tegperature nut es. The
conpound of prepar, 8 7 O 2 mol ) was added
and the m xture vvaéH he d a for 2 hours.

The reaction was quenché’d by t he addltl off*of ammoni um

Iﬁc?%é%r i forB Bkl gbd4(§ Qeﬁb 8 'Hﬁn&l)" \Qg%&déd% %rso‘ﬂﬁﬁn %?ﬂ'f'é'tgz%ound of

and evapor at der reduce ressure. The resi
Bamohsﬁs(leZegi 25R5emmgl) impethane!, (12% &lg end theoieaeliesn was stirred

%@ég}ﬁqerﬁb%'gtupé {of98 n [nls ?I@éfﬁélysl\@ e@qg?ttstt‘éjﬂt%matena| remained,

evapor at'ed under reduce ressure to af
ooadedional resassiupe fariutoxide (189 B9 ;imalHvagvRIdedGONHEe reaction was

%%} 50‘%2@ é%g‘.u%o 'I?"é')mnfﬁ:ﬂég\(lz/gé g% %mraujébuggﬁﬂ%y %é?p pressure and

tBélyesidlie8£2ay mrtitkided Pebyesenathyd ncddte dndramrBoniyin chloride solution. The

S T AT Y bidahicanase was red ges g Qs 2 evgpgrated under

recheg | poebsod Mfaudrt@d&babmp@ﬁnczaga yEtRJvOonm’r'n’ng was

1 SO io un f t

PEVGR GRoBHE LR e ofif TR 260 288 FRAE, 5B R 2+, .08

(e aet), s (mSHmeqatmdn,aaH)smC(é (ﬁH)llSCMSUAn& ARG 268 (M

m xture was concentrated under reduced pressure and

the residue was partitioned between water and et hyl

ac ePreparatidnds8: et-Baybd-$5 y(emez-t%ﬂp@rbemedy)mﬁtrwl]ar:gawxad:azol 2-

phase was washed with I}b[I ne. o!l gl oyver MySO™4 and
yl}piperidine-1-carboxylate

HSC%/O ®/</ i/ F

Ha?—iac Z//N ° O\/%FF
Potassium tert-butoxide (1.8 g, 41.8 mmol) was added to a solution of 2,2,2-
trifluoroethanol (4.64 g, 46.4 mmol) in tetrahydrofuran (100 mL) and the solution was
stirred at room temperature for 10 minutes. The compound of preparation 8 (7.0 g,
23.2 mmol) was added and the mixture was then heated at 50°C for 2 hours. The
reaction was quenched by the addition of ammonium chloride solution, then the organic
layer was decanted off and evaporated under reduced pressure. The residue was re-
dissolved in ethyl acetate, the solution was washed with brine, dried over MgSO, and
then evaporated under reduced pressure to afford the title compound as a yellow oil,
8.15¢.
'H NMR (400MHz, CDCls): 8 1.43 (s, 9H), 1.80 (m, 2H), 2.06 (m, 2H), 2.97 (m, 2H), 3.10
(m, 1H), 3.96 (q, 2H), 4.12 (m, 2H), 4.82 (s, 2H).
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evapor ated under reduced pressure. The residual oil
was di ssolved in nethanol (120 i), and sodi um

wa@aobossse (5.6 g, 53.0 mmol) and water (1 mnlL) P@ETBE2004/004059

added. The mi xture was stirred0at roomtenperature for
2 hours and then it was evaporated under reduced

R drabuatinn a b e E Py e P iRl peraine-1-

br| ne, dried over MgSO4 angargzg)ajnméat ed under reduced
pressure to afford e t|tIe conmpound as an off-white
solid, 7.16 g. 1H N Ms‘aNo|145(s 9H) ,
181(m 2H), 2.04 "5 ZI?—N21 1H) 2.97 (m

2H), 3.08 (m 1H), 4:° &, 2H). LCMVS:

m z ES+ 306 [ MNa] + Preparatlon 60 te f- But¥

Rotpssivmgepiata (52 a-53. Q@mg} vyasladded to a solution of the compound of
pr%})ﬁréi?ﬁﬁ% @Zg?l%% MHOWIngEétQIHIGﬁe éTSOQﬁ'L)bQPfd’ {h"étréaéf@ﬁ:vsfasheated at
/ N A mxture of t'he compoun pfeparation 8

30rCdfor BBhauramdhg cooted mmurenfeas(ebngemtr_qtew,gndkr mechicpd aragsure and

08704 g B BB shteen Brjed o stiale) B BIg eFe
separaled Was organicehasewas waslket witheblirese drigd ey MaS Qurand
é\}?ag?rra?ec‘d S#ﬁar Y@d%cB@F) ésgl];]r%n %%98&.&\%‘? 3 ‘0@& %fss@g%b&t rﬁ%thanol (120

dried
wihgod ao@dmmmatee(@uﬁ:@,oﬁm Em;rsnj)rmct wsatpr dvindewereeadtied.| €he

AIRBY 13ed 8 O BipBrg b5 sl 0B s e
eEjcedpressufen THeHesidBieO@s(partitRppd batween Ethyl a¢dtatein@8vater. The

m@@lygrb \gﬁggvagﬁed v%hl? l?rln% 9@ c{BR}er%h@so}a%vaB&éte'ﬁ%ndé?%duced

I on

preg¢gure (Qaffmdmfete;do)ﬂmdnaas ao]otﬁamlrbtergd@ pi-pegi di ne- 1-

B U oB OFeh Pt B ol 1 UM AR B 2 417 (m. 1H), 297

(ner2H) b210g (metites. 11D, ZBIQ(ISZBH) FhJOMS 2iiy BS3 396 [MIRaP3

mol ), ethoxyacetic acid (1.28 ml _, 13.56 nmol ), 1-(3-

di met hyl am popropyl) - 3-et hyl carbodi i m de

IPyepparation 60 diert(BLty 4¢[5-(ndriolimdaliheth§h-1,3,4-oxadiazol-2-yl]piperidine-1-
hydr oxybenzotri azol e hydrat em §3 g, 13.56 mmol ) and
triethylamne (2.1 ni, 14. € I

N, N- di net hyl f or manjde (15 \s,¢|rred at room
tenperature for ]1§3Ch‘79-u &/
H,C

A mixture of the compound of preparation 8 (10 g, 33.1 mmol), morpholine (4.3 mL,
49.7 mmol) and potassium carbonate (9.2 g, 66.2 mmol) in acetonitrile (300 mL) was
stirred at 80°C for 4 hours. The cooled mixture was concentrated under reduced
pressure and the residue was partitioned between water and ethyl acetate. The organic
phase was dried over MgSO, and evaporated under reduced pressure to provide the title
compound as an orange oil, 12.06 g.

"H NMR (400MHz, CD;OD): & 1.45 (s, 9H), 1.65-1.78 (m, 2H), 2.04 (m, 2H), 2.58 (m,
4H), 3.00 (m, 2H), 3.10 (m, 1H), 3.68 (t, 2H), 3.81 (s, 2H), 4.06 (m, 2H). LCMS: m/z ES*
353 [MH]"
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The m xture was concentrated under reduced pressure
and the residue was partitioned between ethyl acetate

wa@ar@saepreous sodi um car bonate sol ution. The | apeT/EB20er@®4059

separated, the organic phase wds dried over MgSO4 and
evapor at ed under reduced pressure to provide the title

co ”Wi(’rgg% 3 n ﬂ%u&lﬁf@- 4%%%3%'(;%@%% _rLaozH]g?c(aéab l:penlATl ne-1-
1 58-1.78 (m 2H), 1.81 (nvarBblylate. 38 (m 1H),
2.74-2.82 (m 2H), 3.60 (q, 2H)), 4.04-4.21 (m 2H),

8.26 (br s, 1H), HE? 82 (br PJ_Cl\/IS m z APCl + 330
[ MH + Preparati%r3 t ef/f -

4-{] 2- (333tr|f'ﬂa€|or%’ oyl)*hyd\ﬁgz\?lo] CH,

car bonyl j pi peri di ne- - car boxyl at e The title compound

MasixtQRd ofi 4edirditarbonyl-piperidine-1- iarboxyglc acid tert- butyl ester (WO
SaDIRTR, PR 1B byid 58 Strlh SBsrraseuc a5ty 1 28 a. da.56 mmon, 1-(a-
&n@ﬂﬁ'}dnﬁlhédrd@ﬂ);’%mlc@mo@umwled\ydfdéhIoﬂme (706 @, 83. g@ hﬂ:ﬁol) 1-
r%’ rgmwgoce g quﬁ;ég)t 0 3?14% 1ds é(;o_ﬁmﬁgpe%tsf t‘gitaﬁ'h%gpfne @ 18@L M8
mmol)Zrh'|N,,N-2hn4éih&lmrm_érH)de (25 &HL)(vms stited aBrodd tefhperdtlire for 18 hours.
j@%?ﬂl%ﬁ}e},ﬁg%cqug:%@tﬁ€%9ﬂéﬁ%q%g%réssuﬂ J t%garl(gsall deowas gartltloned
belwdenuig sette 2ny bl due sbdiuftcatbortd b@uwnatmte l3yeridefe
W Sse
Sebrale ot CBicnaae BES elied Biar MARG S SiRevatad T peguced
fréssife ¢ prbﬁlga%émw dompoutld @b |aﬂfoﬁ] ntﬁbh@'vﬁal(lfér? Gﬁ-étandmg
| C r was en ad
bl GB0UYGr 85 el st 1 A sl BBt T Dy -8y (m, 2H),
ige (AN1HRYI7438 8D QR 2HY 3\88q N4 DULL s EGN M), azéleﬂsrtshqm 8.82 (br
OUI‘ at roomtenﬁerat ure. % he m xture was baSI fied

?)I:I E%Mﬁgmézcﬁ&% $3¢Hlim bi car bonat e sol ut i on, and

extract ed W|th d| chI or omst hane. The conbi ned organic
extracts were oV l\/_gr and concentrated under
PERRAFation, P‘%s@cfreéﬂy' #r{éZ @r%é 'fbwbqﬂﬁ%qar\%%hvﬁcﬁmrfq] grbpyylipiperidine-
col um chromat ogr aphy on giddrisy@®l using

di chl or onet hane: net hanol : 0. 88 ammnl a (97:3:0.3) to

provi de the tltlehpcon'pound as a yeIIow oil, 1.25 g. 1H

NVR (400MHz, CDCI N £s, 9H),
181((m oH) 20%3%’GI 296w%<

The title compound was obtained from 4-hydrazinocarbonyl-piperidine-1-carboxylic acid
tert-butyl ester (WO 2000039125, prep 27) and 3,3,3-trifluoropropionic acid, following a
similar procedure to that described for preparation 61.

"H NMR (400MHz, CD;OD): & 1.44 (s, 9H), 1.60 (m, 2H), 1.80 (m, 2H), 2.43 (m, 1H),
2.81 (m, 2H), 3.22 (q, 2H), 4.10 (m, 2H). LCMS: m/z APCI" 352 [M-H]

Preparation 63: tert-Butyl 4-[5-(ethoxymethyl)-1,3,4-oxadiazol-2-yl]piperidine-1-
carboxylate

“°*>—QJ& o

Pyridine (4 mL, 49.3mmol) was added dropwise to an ice-cooled solution of the
compound of preparation 61 (4.06 g, 12.33 mmol) in dichloromethane (60 mL). Triflic
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(m 2H), 3.10 (m 1H), 3.60 (q, 2H), 4.14 (m 2H),
4.66 (s, 2H). LCMS: nfz APCl+ 312 [IVH + Preparation

W®2005063754 But yl PCT/IB2004/004059

4-[5-(2,2,2-trifluoroethyl)-124-oxadi azol - 2-yl ] pi per
i di ne-1- carboxyl ate HC H3C v O The title conmpound

Eﬁﬁyg? E% g 2 6%2 gg'nfﬁ?(g%*a%%érpyjdse%ldrg?wugé o rtéa |ﬁﬁt@? B he

OW N roce
sblatiordeasstirteddorf & hqurep arGt Itmas(frfaen ﬁHeMW 4 AolbHzour at room

%@%t:}ﬂeqz e%g&g%w?%%aTﬁﬁf t%é;% u%igu?; ’aﬂﬁﬁcg)ud'sf rra E}l)cérbonate
aditior, EMbextrdctedAWE! dicBb@nidiiNalet TPreaqanrtitddargériic extracts were dried
e e e M L
hyroélmmmrcmahiggiaplmjom sutb%ailgel gelngfdnm@oroeﬁ'ﬂpwn@thﬁnolzo.% ammonia
RrE T more e sbrpRtestes VBt bhd ket i on vas
Y4 NMFEQLOD?‘HgSCDGE;:% ‘223 Egﬂl@ 1.'316(3{19”*)'; ﬂlgﬂ (M’%SHQ 2i.(()j4u(em, 2H), 2.96
e +
Bt aRi@edtl HouehE S BEn . £o55 abhd Qi paRe 312

pad (1 g, 5.26 mmol ) was added and the reaction was
heated at 1100C for 18 hours. The reaction was diluted
wth ethyl acetate (100 nlL), washed with brine, water

aIRteparafioh BunNe R ayI-[51b2 Balflubioethynass, drob(@diaia(@ryl]prupendme 1-
MySO4 and then evaporated under reduced pressure

crude product was purified#PO8MEmM chr onat ogr aphy
using a silica gel W rtrldge and New

di chl or onet hane: e, m as eluant to
afford the title con;poun)"él avvhld (f, 4.25 g.
LCMS: miz APCl + 292 [ MHP+Preparation 66: ©

*hé t'f’ﬂqu é&h@%@.ﬂbﬁlﬁgo@sa ale geILow ?Ild from t eF?m?ound of

- oxadl azol - pl perl DI net man de
mqperatgqn &2 &llawingz similgy, pmve@lrerfcdhyt dmnmcuf@d ptepagation 63.

A 0 rep o) 9
SENYR (02 COCER BERMER, B TN 2 204 (g, 208 (m. 21, 5.08
(reaitt)i A6 W LHIL4.10 ¢, 21d). LC8IShoue AP&L" :EBC[:MNE] c anal ysi s
showed that starting material remained, so additional
L/, L/-di met hyl f ormam de di net hyl acet aI (15 mol ) was
added Brapasation 6310 -(4eCShlombenzoyddi-(168,4-axadiazdirlryl)giperidine
hours. The mi xture was concgntrated under

N,N-Dimethylformamide dimethyl acetal (5.71 g, 47.9 mmol) was added to a solution of
the compound of preparation 29 (9.0 g, 31.94 mmol) in N,N-dimethylformamide
(100mL), and the reaction was stirred for 3 hours at 50°C. The mixture was
concentrated under reduced pressure and the residue was suspended in toluene
(150mL). p-Toluene sulphonic acid (1 g, 5.26 mmol) was added and the reaction was
heated at 110°C for 18 hours. The reaction was diluted with ethyl acetate (100 mL),
washed with brine, water and then brine again. The solution was dried over MgSO, and
then evaporated under reduced pressure. The crude product was purified by column
chromatography using a silica gel cartridge and dichloromethane:methanol (100:0 to
90:10) as eluant to afford the title compound as a white solid, 4.25 g.

LCMS: m/z APCI" 292 [MH]"



10

15

20

25

reduced pressure and the residue was suspended in
toluene (32 m ). p-Tol uene sul phonic acid (1 g, 5.26

wonwks)pe3nas added and the reacti on was heat ed aPC/IE0@/004059

for 18 hours. The reaction wag3diluted with ethyl
acetate (100 m ), washed wth saturated sodi um

bi carb nate S0l X the dri.ed over.

Na2 SO4P R aet\PJbéc;‘IP g’a&ﬁﬂ’zﬁ%ﬁ“@éﬁuc@g’%%‘é‘, grok-2-Yppigeridine

crude product was purified ®y col um chromat ography on

silica gel using an elu i ent of

di chl or onet hane: net ha nia (100:0:0 to

90:10:1) to afford th 1H NMR (400MHz,

ChCl3): d 1.95 (m 2H), 12.04-2.28 {m/N2H), 3.12-3.30

(m 3H), 3.80 (m 1H, £58 (m 1 7.28 (m 2H),

N Aﬁ@mﬁé!hylf%h%am@e‘lﬂnétﬁ&] al (5—% 47”@ hnﬂﬁgvé's a&tied iyl sbiution of
| o

Pr eparation 67 robenzoyl ) - 4-

ths camngRenf %fzmmraypm & 9. 1 rnmo )/in tg(trﬁevmfua%@anm and the
Fﬂﬁn'Wés Afebidbr {ncifs Gt 50’1’?, %I%I)Slé’%@gqﬁg &eﬁgﬁg material

tion o t he conpound o reparation
@magwdmaqdlilqmawml dinrasiifpimhamice rdirdethyizeetal (15, menol waseadded

é%ﬁﬂlﬁbﬂ/ﬁ%ﬂ%bé& %ﬁ ]a%rtﬁe‘??ur st e WAE Ci?%%%tﬁq under

en stirre or a hour s at
nedieagrresquse and thegdsidie was susprended in3oluang (32vok) euToloene

SRR L8 0 ANS0S PHATBRRYS A8 IR, P o

Hair$ olhesreattimrwasodiludet \amuetwlrapetate eitOanlLDnmIreshedeuitlr;qurated

égdﬁ{?ﬁ gi'E:Srbé)ﬁth soﬁu?brq @%%ﬁg bHJ&%%ﬁé Vc?r dI J]veﬂ\lg;% %tea\‘/ ﬁ%rﬁted

Ion an

Grdeneesiuded a@sswer ngsmﬁea:nddtmt/wpspatlfazﬂ hyrabdumm elufumtsbgraphy on

S} BB S o SRS ARl amofs (10000

@%M)zaatfuptaeﬂme@orﬁ@ou(ru 3H), 3.18 (m 3H), 3.90

%Mﬁmwg?a%éﬁ‘é)( D50, B (20482 (o 3. 123,40, 311), 3.80

(n, (149 Gl-’]ﬁ&)(mbﬁ-m)zEQB)(HAQH&-?G?»QWW,-Z]:I), 8.40 (s, 1H).

I a0 5 6 658 ol ) was added to a

sol ution of the conmpound of preparation 29 (2.0 g, 7 1

o Fokperatan 67 1 Jcon el f e sl d arofieiak paBiprgaine

mat erial remained, so addi®tional triethyl
orthopropionate (0.5 g, 283, ) was added and the
reaction was stirred OOC\f or "{};\,t her 18 hours.
The m xture was conce ed under uced pressure,
the resi due was sus d in toluene (4p L) and

trifluoroacetic acid (5 drops) was added. The
N,N-Dimethylacetamide dimethyl acetal (6.38 g, 47.9 mmol) was added to a solution of

the compound of preparation 29 (9.0 g, 31.94 mmol) in N,N-dimethylformamide (20
mL), and the reaction was stirred at room temperature for 1 hour. It was then stirred for
a further 2 hours at 40°C. The mixture was diluted with toluene (150 mL), heated to
110°C and then p-toluene sulphonic acid (400 mg, 2.22 mmol) was added. The reaction
was heated at 110°C for 18 hours, then cooled and concentrated under reduced
pressure. The residue was dissolved in ethyl acetate, washed with ammonium chloride
solution and brine, then it was dried over MgSQO, and evaporated under reduced

pressure to afford the title compound as an oil, 9.75 g.
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reacti on was heated under reflux for 18 hours, then
cool ed and concentrated under reduced pressure. The

wa@emdecysoduct was purified by col utm chr omat OREEE2904/004059

using a silica gel cartridge afd
di chl or onet hane: net hanol (100:0 to 95:5) as eluant to

' 1 . g
ThOBITLO0RE, SDRAGAPALTEr T, B %00 2230 2 8. 3y, 318 (.
SHDG-9D. (i 16y 4.28Hm, 1H)8B.38dm, 2H). LCMILInemPIH}06 BIHD
(m 1H), 4.58 (m 1H), 7.38 (m 4H). LCVM5: mz ESt+
320, 322 [WH + Preparation 69:
1- ( Freparatiob &8z dy(#-Chibrplienzey!éx§-etityhy |3)4-dxadiazol-2-yl)piperidine
, 3, 4- oxadi azol - 2-yl ] pi peridi ne Pyridine (1.8 g, 22.84
mrol ) and then triflic anhydr (3.2 9, 11.42 mol)

n H

were added to an ice-cgg ol t he conpound
of preparation 32 (2. @ 7. nmob )i n
di chl or onet hane (50 ni

he reaction s then stirred
roomtenperature fdr 2 hours. The aExture was

at

hed with . ' l.orid [ uti 3x), . th ith
0 b e GERRL B3 D i STl et B Sounc
prepardtdnb @0y, 17 £ Ainesl) N, R-dRAsthyRdrBRNES BOML)TBhdstirred at 60°C
fméure gﬁcsthenflltered and the filtrate was .
&y }38\”3; & RS Thowge dopt stasting materiahremainedespaddiinnel triethy!
vaRpRIpidriatee@. DY, £O3 HMbI L IRAHARRY rég?,li&gwés StirkddC4 60°C for a

fg‘gztl cartridge and an elution gradi ent
H

e 16 RAvES: h BitRemiire av@s | copaantrated undgh reslced presewre dise residue
(ihgsodhs/tgu{w&oqﬁ W@é?éﬂ%gmgﬁinz% a8 ,trllfgx‘l{_y&c%ictle’fl% 268 -(‘;ggrog% \b%%d,ded. The
rgagtionyvasdeatgd under reflug for(1§ hoprg, them @olgdrandigdncentratal under

rﬁ%e@@giﬁkggﬁégrg%@%mdzi@%&e mé'ﬁ'%??"% r?leféQw &%mg’t%raphy using a

sflica geteartidgs @ng giphlorometsanesmetapakll AJ:0)to 95:5) as elvant tazfford the

titie Zodpbbhd8$ helbiie.gge title conpound was obtained as a
1%3%/st alline solid ffromthe conpound of preparation 31

MBAPRMIdZ. GDFIbad 138d6 Sty 90 oMt 2H) 2d8s521 tradRH)oR.85 (q, 2H),
[ . 3) ; . +
SIS R R0 R B 0TS Mooty st sz

(m 3H), 3.62 (g, 2H), 3.79-3.90 (m 1H), 4.59 (m

l?%arﬁio@%d: SIL&3?%eger9§§r%yé-m[545%ox}n%®l)-W3,Z4-@>g:%‘a§o§§-9l]piperidine

+ Prepara

1- (4- Chl or obenzoyl ) - 4- R5- (+hf | uor omet hyl ) -1
, 3, 4- oxadi azol - 2- yl ] pipeNi di N lic anhydride
(1.98 nL, 11.7 mmol yY™was a dt n ice-cool ed

solution of the €b pd of preparatu 39, (1.77 g,
4.69 mol) and pyridine (1.53 nL, 18.74 mmol) in

Pyridine (1.8 g, 22.84 mmol) and then triflic anhydride (3.22 g, 11.42 mmol) were added
to an ice-cooled solution of the compound of preparation 32 (2.80 g, 7.61 mmol) in

dichloromethane (50 mL). The reaction was then stirred at room temperature for 2
hours. The mixture was washed with ammonium chloride solution (3x), then with
saturated aqueous sodium carbonate solution, dried over MgSQ, and treated with
activated carbon. This mixture was then filtered and the filtrate was evaporated under
reduced pressure. The crude product was purified by column chromatography using a
silica gel cartridge and an elution gradient of dichloromethane:methanol (100:0 to 95:5)
to provide the title compound as a yellow oil, 566 mg.
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di chl oronmet hane (40 nL). The m xture was then all owed
to warmto roomtenperature and stirred for 18 hours.

wabmsnesast i on was diluted with di chl or onet hanepCmEhedh04059

with 2N hydrochloric acid, then saturated aqueous
sodi um bi carbonate solution. It was dried over MgSO4

ameummowmtzedomyem 2$qugﬁﬂ1mse§§wrﬁ 3H)8. 1Q[3121§(m 4H), 3.62 (q,

% V\qpurlle rmcromaorae/

2{'? g@@é ?'Ds‘f ﬁ%(rﬁnﬂé)l ﬂlt6|7dﬁ- Zﬁ)aaﬂérﬁm ), 7.40 (m, 3H). LCMS: m/z
dpPcltizsoghef'hane: net hanol (99:1 to 96:4) to provide the
title conpound as a brown oil, 620 ng. 1H NMR (400MHz,
CDCI3): d 1.60 (m 1H), 1.977(m 3H), 220&(9?@122%)
iﬁ%‘hﬁg&é%i?b ‘E(F:’E@ggég%l on% 57 té& %'ghy h1e3 conp o'%néls yc]f)'pe”d'ne
the foll ow ng general ru re shown bel ow. were
prepared from N, N-di ne Wacela I‘iaLe di met hyl acet al

and the appropri at r azi oI rowi ng a simlar
procedure to that i bed for Br a ation 67. Prep.

Data No 72 1H NVR.{400MHz, CDCI 3): \4Bu(s, 9H),

2.58 (s, 3H), 315(m1H) 337(m1H) 368(m

'limb tltleyogpoymj \A@spbtame(dcas(mq:rys_taume dolRiIfrdnmthelddmpotind Of

%fégl)g)n d‘i%wo;lga % Sl % %o%zq r%%_%h:ﬁt Egﬁlnglegl W@Q?%arm;zpﬁl 69.
MJ@R((éooMH;,,CBC@na(ms (213H), B883. S(QS(m H), 2. 64-9522((&. 2H), 3.14-

Zo g 2@8§F2Q‘%)492E/§290(m4 5§ (i 41@)[“&1 sjyl_qf b, @0 (m, 4H).
L((}MSMAFHJISGSQ HIIH) . A = _ _
3- hydr azi nocar bonyl -pyrrolicline-i-carboxylic acid
tert-butyl ester was used (obtained from CB Research
and Rbepaitatipnemt 14(m@h)orotﬁém&mu;—AI[ﬁ-QtﬁflLY&ometh?/l) 1,3,4- oxadlazol 2-

1- (3-Chl orobenzoyl )-4-[5 razol net h yl)
, 3, 4- oxadi azol - 2- yl]pi perg' B'Pﬁ'ga/'ﬁm xture of the

conpound of preparation 2.94 mmol ), pyrazole
(400 ng, 5.9 \:g>\<

cl F

Triflic anhydride (1.98 mL, 11.7 mmol) was added to an ice-cooled solution of the
compound of preparation 30 (1.77 g, 4.69 mmol) and pyridine (1.53 mL,:18.74 mmol) in
dichloromethane (40 mL). The mixture was then allowed to warm to room temperature
and stirred for 18 hours. The reaction was diluted with dichloromethane, washed with
2N hydrochloric acid, then saturated aqueous sodium bicarbonate solution. |t was dried
over MgSO, and evaporated under reduced pressure. The crude product was purified
by column chromatography on silica gel using an elution gradient of
dichloromethane:methanol (99:1 to 96:4) to provide the title compound as a brown oil,
620 mg.

"H NMR (400MHz, CDClg): 3 1.60 (m, 1H), 1.97 (m, 3H), 2.20 (m, 2H), 3.20 (m, 2H),
3.34 (m, 1H), 7.39 (m, 4H). LCMS: m/z APCI* 360 [MH]*



mol ) and potassi um carbonate (610 ng, 4.4 mmol) in

acetonitrile (10 nL) and N Ndi net hyl f ormam de (10 nl)
woamsasi7zss ed at 1000C for 18 hours. The cool edr@i/x2004004059

was filtered, and the filtrat&%was concentrated under

reduced pressure. The residue was diluted with ethyl

acetate, washed with ter X), -0 brine. It was

then dried over I\/gSO4V\B':ﬁ? "‘c”dg&eng‘."g’d‘gct was purified

Dhye carhpounds bf thieebiYirkpgenetal stltturshgein tmdvﬂg

di chl or onet hane: net hanol : Q. 88 ammoni a (100:0:0 to
95:5:0.5) to afford ti t|>\\e onp , 550 rrg.lH NVR
(400MHz, CD3OD): d X 1.99-2.22 (m

3H), 3.18 (m 1H), 3rZO (m 4. o € 1H), 5.63

v(ygr:§4%( ’ar%ﬁ?o%d@ylg%’ietrgﬁseta% ’g@l%etwgcq_%vgr}dmntﬁg appropriate
5 r?ﬁfaz:ﬁyez f(.{IIMK‘]n’g EPQQIIﬂéV ;ﬂbd:élﬂhre? 10 théﬁie‘sc%gd/ﬁor preparat|on 67

[4-(4- chl Qrof pn\/ /-R- 2- rmtnhnlln 4- \/ pthv

Preps| t rf 220l 3-yl | pi peri di ne- 1- caD&yl at e
Thf ljuenoagcetiq acid (0.35 m _, 4.3 nmml) was added to
4- morphol 1 nprag anm c aci ¢hydr azide (Conptes Rendus

dé2 $ean de IHMB&MQMH@&C@DEM(&@(S%)L35&(8 3H), 3.15
Sci ence i{m ques )ao(
nmol ) a’ﬁ“d\«ie cgﬁ‘1 ‘”1'23’)637 @ﬁz"{))ara ng% 9% @1 qu;’74 (Z%Zm
mol ) in tet raryid‘r)m at &m, (HB470 (n, 1Ialr)1d.CtN1|% m,éaP(RGIoEi?o
was heat ed undo&Lg fI ux for 8 hours. The cool ed

te

m xture was dil wi th dichl oronethane, washed wi th
1RB sqdi u dr gXHINMR ¢4 QM ide) DNS@-dg) picdsatre d 1HindeT3 (m,

Col umotiant 4gphge bh ) PR a0 uE B e P 1.

gradilent of di clﬁ&ﬁ@m!slﬂhane rret hanol 0. 88 armoni a

I’Iﬁﬁ ﬁ N 4+ 1N

E’.h 1H N@anwﬁﬁ N"\é%éfoﬁ“% CP@@ % 425; 9”3155@ 213L8 @%‘
aHy, PH) 4254 (523518 :(m (rﬂH)H) 26614m23ﬂ§) 3(su ) (m, 1H).

/@ d’ 3 @:qy'anz/ll/[ggg)onmﬁyn%pq_ Vzppgbo%ﬁ%acflmr&btﬁylﬁ)%qrﬂqsmd (obtained

ffom (OB Résealdtbarfebp®ispiser®inct)he general fornula shown
bel ow. were prepared fromthe conmpound of preparation

46 and the appropriate hydrazide, following a simlar

F[J)g?é‘ﬂiﬂlr&l 9. 1-(rthBrsbehidyh-[5001 HPBRRA-AtyIRathyIR1 ¥ £Bxadiazol-2-
10 a o yl]piperidine

Fous

A mixture of the compound of preparation 6 (1 g, 2.94 mmol), pyrazole (400 mg, 5.9

mmol) and potassium carbonate (610 mg, 4.4 mmol) in acetonitrile (10 mL) and N,N-
dimethylformamide (10 mL) was stirred at 100°C for 18 hours. The cooled mixture was

15 filtered, and the filtrate was concentrated under reduced pressure. The residue was
diluted with ethyl acetate, washed with water (2x), and brine. It was then dried over
MgSOs. The crude product was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (100:0:0 to 95:5:0.5) to afford the title
compound, 550 mg.



77 X = 2-o0xo0-1-pyrrolidinylnmethyl 1H NVR (400MHz,
CDCI3): d 1.42 (s, 9H), 1.71 (m 2H), 1.77-2.00 (m

wabos0&3720 (t, 2H), 2.56-2.74 (m 3H), 3.45 (tPCRH2004/004059
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4.06 (m 2H), 4.42 (s, 2H), 7-18 (d, 2H), 7.54 (d,
2H). LOMVB: mz APCI + 460 [I\/H]+ 78AX =
| m dazol net h 1H NVR
lvﬁ/ﬁ 16 *8567(1@2 (g'H)3H) 2’f g%z(a%(nmy 32196@11 1H) 3.70
gm 1@}")4 504(m1@H§/r96 E)QH? 6135 (;ﬁm?*d)ss@ ?ﬁ) (7837 (laH)lH) 7.44 (m, 2H),

7192 (SLth (5, UBCILEMS;3n [ﬁfq 37?@#& = 2 (q,
2- et hyl - 1H-| m dazol 1 yI rret hyI 1H NMR (400|\/Hz
CDCl 3) : 1.43 (s, H% Oi H?)

2. meqasatm 76 zte:s@qw [1143 chlgm@ewa mnorm in-4eyigthyl}H-1,2,4-
5.02 (s, 2H), 6.55 7.53 (d,

2H) . LOVB: iz APCIt&&d%wPWﬁ%geOe&brzb%Wlate
1,2,4-triazoMyl nethyl 1H NWR IZI I\/Hz 3): d1.42

(s, 9H), 1.76 (m 2H), 1.86_( 2.75 (m
3H), 4.12 (m 2H), 5.39 ( H), 7.12 (\d\/? 7.57
(d, 2H), 7.82 (s, 1H), 8. S,
444 [MH + 81 X = tetr -1-vyl
CDCI 3): d 1.43 (sfs , lo63-1 . (m 4H), 2.58-2.75
(m 3H, 4.1 1 (mH8HpH, 5.60 (s, &H), 7.15 (d, 2H),

Frtiogbagatiy Adid Ao B0l L 47F FRTHY| WasH SRS (b ENOioropancic. acid

Qigeélgbc%m%és ( Ren%lé) ,deb. géaic&z c(emlaéé'@ami%- ggs (Sciences, Serie
ﬁ:enpeebc‘mramug%”bm;s%z {2 8571607 (1R, €t mapeang i gompound of
hk%ﬂa’rz%gn M)_ig-(Z gy miho% lﬂ t@?ﬁé!ﬂ}d&if@r'an&ﬂ'rﬁﬁ)t QMH tﬁé" reaction was

ggted qinger r(egux )8 %eéurs;'o T(\pncoglg)i m&'t)u[q)weﬁqdllggg with dquloromethane
WashedDwith ANL8odidm Ryfdroxide Sdiufich, aAd) evab&fded under reduced pressure.

The crude product was purified by column chromatography on silica gel using an elution

. LOMB: mz APC +
| 1H NVR (400MHz,

gradient of dichloromethane:methanol:0.88 ammonia (100:0:0 to 10:10:1) to give the title
compound, 2.2 g.

'H NMR (400MHz, CDCls): & 1.45 (s, 9H), 1.59-1.95 (m, 4H), 2.40 (m, 4H), 2.58 (m, 1H),
2.61-2.80 (m, 6H), 3.64 (m, 4H), 4.10 (m, 2H), 7.19 (d, 2H), 7.57 (d, 2H); LCMS: m/z
APCI" 476, 478 [MH]"

Preparations 77 to 87:

The compounds of the general formula shown below:

N—N
BN
N X
N
0‘<
He—( o
HSC CH3 Cl

were prepared from the compound of preparation 46 and the appropriate hydrazide,

following a similar procedure to that described for preparation 76.



mz APCl+ 459 [ MH] +84 X = pyri m din-2-yl oxynet hyl 1H

NVR (

400MHz, CDCI3): d 1.41 (s, 9H), 1.59-76 (m 2H),

wa286/0637p4 2H), 2.58-2.76 (m 3H), 4.10 (m 2H)PCHBIEB04/004059
(s, 2H), 6.95 (m 1H), 7.26 (d82H), 7.43 (d, 2H),

8.42

(s, 2H). LCVB: mfz APCl+ 471, 473 [MH + 85 X =

2-piperidin-1-ylethyl 1H NVR (400MHz, CDCI 3): d 1.39-1

.78 (

m 19H), 1.78-1.86 (m 2H), 2.28- 3.04 (m 3H),

r

?r&ﬁz
2’9%
Oy

-2.82 (m 6H), 4.08 (m 2FMdata’. 19 (d, 2FH), 7.58

H. LCMS: nlz APCI + 474 [WH + 86 X =
idin-2-ylethyl 1H NVR (400MHz, CDClI3): d 1.42 (s,

2. 60-12
(m 2
7.50
APCI
2- (3,

. | X 8@- &){61%roh&mg&néth yPO (m 2H) 2 26 (m 1H)

H)-l NI\ﬁI&ngQM z g.@c:ls)yg 1242((pn é}j)|,.|51 717(leH 51') 77121;)0 (m, 4H),
(2120 (?{"b 5 5%82 fzmm 141y, 38542 214§:4.86 I, il—f*}'\@ztzféé BH), 7.19

EiddZPrtbeF |(¢s%ﬂ<)ab6MSzwy’z§\B€hy4601MHmNR (400MHz,

5H

4.10
2H) .

acet |
in Bg

{1 [4
pi per
228 mid
57.1

(880

hour 9.
ammor]
aqued
acet g

3
RSy, 7T 3, 5
( hh NIAR)( 40132 C@C'ﬂ?&'ﬂ 41&59@*)( 0,702k 2HY,. 15@ (i 24), 255

d acm'%és@g Hiod wég %’F’ét @pé? 5@3 de@c? béﬂl’ 2H),

17.01 (shnrn 7F‘EQ(|$1 1H).Z(52) (d, 29). ZEMSlQﬁ’/SAPBI A4 BH]

ion 88: tert- Butyl
1H4HMR|(4)(D(M}|¢I£ TD{bC)l3)58 rrmtsr(yl oMM F02md 28, 112800m, 21! 2.01

(519 258 sthe b L (. 2 b0 6 €108 (¢, RB5 (., 1H),
rg188 {m,VaH)e7.89 4 H)OL OMS Ot Aporaf57t[rhaLconpound of

trahvdr of uran

A F 1endrtriarolrwimgtyl was heat ed under reflux for 7
"HNIRANL, rqp@gr § 1435 [ 19N 1 WRSRE HY1db G, 'zw)ez 55-

ia sol utlon ers were separated and t

L?s'/fpﬁ&s'ié")v\ﬁé%mt 2'5\)315&9 (ﬁu?fﬂhérmv(ﬂt?H)eﬂWI(d 2H) 7.82 (s,
L), .68 (s, 1H).
LCMS: m/z APCI* 444 [MH]*

81

X = tetrazol-1-yimethyl

'H NMR (400MHz, CDCls): 5 1.43 (s, 9H), 1.63-1.95 (m, 4H), 2.58-2.75 (m,
3H), 4.11 (m, 2H), 5.60 (s, 2H), 7.15 (d, 2H), 7.59 (d, 2H), 8.81 (s, 1H).
LCMS: m/z ES™ 445 [MH]

82"

X = 3-methylisoxazol-5-ylmethyl

'H NMR (400MHz, CDCly): & 1.37 (s, 9H), 1.60-1.82 (m, 4H), 2.14 (s, 3H),
2.45-2.65 (m, 3H), 3.96-4.05 (m, 4H), 5.82 (s, 1H), 7.06 (d, 2H), 7.44 (d,
2H). LCMS: m/z APCI" 458 [MH]"

83

X = 3-methyl-1,2,4-oxadiazol-5-ylmethyl
'H NMR (400MHz, CDCl3): § 1.44 (s, 9H), 1.62-1.95 (m, 4H), 2.32 (s, 3H),
2.70 (m, 3H), 4.10 (m, 2H), 4.24 (s, 2H), 7.18 (d, 2H), 7.54 (d, 2H). LCMS:

m/z APCI" 459 [MH]"




conbi ned organic solutions were dried over MgpSOH and
evapor at ed under reducedpressure. The resi due was

wo poososEsed wWith ether (100 nL) and the resul t POTIB2004/004059
crystals were filtered off and®ried in vacuo to
afford the title conpound, 32.4 g. 1H NVR (400MHz,
CDC|3): d1.32 (m 2H), 1.40 (s, 9H), 1.85 (m 2H),
2 _29 (s- SH\,. 284 /m "H), 324 /m ’)l_l\ 3 52 /m

X 7 pYmidipeg-yioxymeth” o1y " 751 (d. 2H); LOVB:

PGl NMRC"(QQOMMHGD@@G@Q%R%OQH)BQ 59t (¥ Y1.86 (m, 2H),

4- hi h |
1,12 ig‘?ﬂ%&%ﬁﬁg 4yf q(m, 2H). Y. 8P 4% @h0rfe98 (Mc o 85It 2.
- |78 (BTl (<l bA) COIROYAS ARS" BP1, AT 75

yi el he rnrmmm of preparation 55 and acetjc
hﬁﬁrazx EI@ Plﬂ@tldl@vﬂ-ngthiﬂ& milar procedure to that

acet 1|c MREIMIEEACHEE 1300 PRR torfofr B g e
i. 41 (3304 gh))3H)12.56-2(89 (n1+6)244083n£(3m) I?)QS(ggzr@)zuzf,m(d, 2H).
Y [ e APl flh M 5 (D o G

4.24 |( , 7.50 (d, 2H): LCMs: mz
85C 4X422p3[erﬂ|-2 -yRethphr at i on 90: Et hyl

L SRR SBASE G BBy aing 1 68 dmp ity 17" AR 6m. 21,

Tri f 1| useas etH)c2.80i2074( @n, &m)nzgs 1t02|8§ 3meot,)2H) 04 be\wad2my 7.03

o Ut Bk 2aRdme S det o Tl A PHb T 8B AP eP 42 (8. 1HD).

21. 7 mmns m,rz,atmnad;’a/wH]furan (100 L), and the

_react _ _
cB0I g TiRHBPr@imesaylisexazalibpeathlet ween et hyI acetate

and GAHARUR (B0, T 95@%2'@%81% ARarAL £d3 g&m
or gani Ehase was washed with brine, r| e over

and € faBlll 2Rfer, THIRIBS3.80r (8% .t 10rtre, Zﬁ)uﬂ& (s, 2H),
prodL%tgcy\@ezm |7tsg@t e \Ngﬁ\ﬁﬁ‘?%lﬁ@dl%ﬁ de the title

conp as awhite so NI\/R (400MHz,
ABd- rg)/daz@l-i ybaceic ac:gmydraz/de@va(smsegj-prepareg as(dﬁﬁcrtyqy in Boll. Chim.

(m 1H), 2.82 (m 2H), 3.28 (m
123}_;62721(1:?(&3)?172 §E§§ 7.25 (d, 2H), 7.55 (d, 2H); LQVE:
BrZhe\reactian @ae sfinad| fer 18 hours under reflux.

5 C =1 eq. hydrazide was used.

‘l>
)

1
rdz
4-
-/ -
HX

0

Preparation 88: fert-Butyl {1-[4-(4-chlorophenyl)-5-methyl-4H-1,2,4-triazol-3-yl]piperidin-
4-yl}carbamate

0 N Do,

N¥els

10 Acetic hydrazide (16.9 g, 228 mmol) followed by trifluoroacetic acid (4.4 mL, 57.1 mmol)
were added to a solution of the compound of preparation 56 (43.6 g, 114 mmol) in
tetrahydrofuran (250 mL) and the mixture was heated under refiux for 7 hours. The
cooled mixture was then washed with dilute ammonia solution, the layers were
separated and the aqueous phase was extracted further with ethyl acetate. The

15 combined organic solutions were dried over MgSO, and evaporated under reduced



Preparation 91: Ethyl 1-[4-(4-chlorophenyl)-5-(2H1
,2,3-triazol-2-ylnmethyl)-4H41 , 2, 4-

wo eooamed7sB- yl | pi peri di ne- 4-car boxyl ate C PCT/IB2004/004059
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Trifluoroacetic acid (0.41 m -80-5.3 mol) was added to
a solution of t he hydrazi de of preparation 18 (3.6 g,

the nd,, of |on 47 .24 Q,
pEssgu® Brue s P dn e TR T sa e et crbtals were
nmlea ofirandaisiet) #akRYo t didrd tied igl@@d‘nﬁb’ouhﬁ mﬁw l@S The
G xture was partitioned bhetween ethy
FRRME (ARoblc Bt £ 50 i, 275 T 4Bar Soa 5T 255 e 6. 3H). 2.84
phaRe), Bag (i, bHerEsh (elrikgds. au% MasPhaa@doRy 22ar @t 24') LCMS: m/z
under reduced pressure to provide the titlé compound
A8 HH NMR (400MHz, CDCI3): d 1.21 (t, 3H), 1.58
(m ZFD 1 82 (m 2H), 2.38 (m 1H), 2.86 (m 2H)
3.38 (m .12)3,2, 2H) , 5.59)3;, 2H), 7.15 (d,
zm’remra@ore 9: topybutyy 45¢-(4-ghlompenydr amatl-# bl B 4-trizaohPtyll-1,4-
1-[4-(4-chl orophenyl) ]
,2,4-triazol -3-yl]-4- ﬁ%{%%l1pﬁgodﬁ}ﬁée4 carboxyl at e
The title compound was obt ai ned as/ cgar oil in 86%
yield, fromthe conmpound of prepa fon 48 and acetic
hydr azi de, followng the pro scri bed for
preparation 91. 1H NI\/R (400 , d 1.18 (s,
3H), 1.23 (t, 3H), 40 2.0 2H), 2.23
(s, 3H), 2.90 (m 2 ,>§(Cm§((m 2H), 2\14 (q, 2H),
7.26 (d, 2H), 7.57 LCVS: mz APCl+ 363

Pr epar at,i on
e bie SRRt B @ﬁ?wﬁmﬁr‘?f W4, e fhp SmAquAd of preparation 55
ahd acetmlh}ydn%zmet foyibwing arsadilah @rdcedafee ydt AeScried S preparation 88,
Met h 05 acetlc aci d hydramdebe% 95 g, 18.75 nmmol) was
e¥§aki2 eguiNalents of pegticlwydiazide 8884 of preparation 49
(H’rNiWQ oz58DNR! 9 1.4 (4, @HI; ahysi(anm)am 76280181, 3)o28m¢ 1H), 3.20

he solution was stirred f

frP-l ‘r*ﬂ)uéﬂéa?e‘e‘t e, A 8°¢ fmo2'ﬁig4 ?6 (252%@3)8 (e 2HAd R (daRt);
LOmSt aREAPeIT 4¥@gMmpfii rred at room tenperature for 18
hours. The m xture was concentrated under reduced
pressure and the crude product was purified by colum

PP HFHtTRA! G0 IEYhyH $1[ 4104 é‘hl§|‘ot)h§rg/l)§@}new J L0898 tR8¥1-3-yl]piperidine-4-

di chl or onet hane: net hanol

carboxylate

Trifluoroacetic acid (0.84 mL, 10.85 mmol) followed by acetic hydrazide (2.41 g, 32.6
mmol) were added to a solution of the compound of preparation 47 (7.38 g, 21.7 mmol)
in tetrahydrofuran (100 mL), and the reaction was heated under reflux for 3 hours. The
cooled mixture was partitioned between ethyl acetate and aqueous ammonia and the
layers were separated. The organic phase was washed with brine, dried over MgSO,
and evaporated under reduced pressure. The crude product was triturated with ether to
provide the title compound as a white solid, 5.04 g.



90:10) as eluant, and repeated using ethyl acetate as
eluant to afford the title conpound as a foam 1.84 g.

wa bhosGS764000MHz, CDCI 3): d 0.98 (d, 3H), 1.42 PCT/IIHH)4/004059
2.82-3.05 (m 4H), 3.24 (m 1#); 3.34 (s, 3H), 3.80
(mlH) 4.18 (m 1H), 4.34 (s, 2H), 7.40 (d, 2H),

Z;(ﬁ @po@ﬁ%wﬁ%a B2 55 16803, b U el B L2 a1y, 2.38

én, [14+ (ﬂszhhompb%xhw) 251, (4704 RO RV 28/(d) 20K+7155 (d, 2H); LCMS: m/z
Aﬁ Eh[{@ﬁ | -3- yl]-3-nethyl pi perazi ne-1-car boxyl ate

@ I§4 itle conpound was obtained in 67%yvyield,
fromthe conpound of preparati on 50, following a

siml ar o that desc reparati on
5 SEreratatth STHEN e e hbroRe ke Bk oo RRRLE YRR A1 24
LOVB: iz APCI + 36§|afz<5ﬂ‘:ﬂ-91}plper|5’h@ﬂaéaﬁbd»@[bt@5
tert-Butyl 4- [4 (4- chloropheny -5 net hyl - 4H—1
,2,4-triazol - 3- yW eraz -’4{0 rbo te "C CH,
Aceti ¢ hydra2|de (6 88 ed to a
sol ution of the conpou rep ratlon %2 (32.46 g,
88 nmol ) in n-butanol 250 ) the reaction was
heat ed under reflux for 18 hou he reacti on was
heated for a further 5 days undgr reflux wth
addi tional acetic hydrazide (36i5 g in total) added

'Prﬁl'é:opo%'c&gé éé(d (0 ﬂe mt 95, I:i'?#mg]) 6/%% a?esn %Vlgt?orﬁtgf %efe aa%gle of

uced' pressure an puri
preparation 8o ¢ gi0admynodrarsli the cmg@lndummgparatlon 47 (2.24 g, 15.9

di chl. X h [
10 Bl le R BB prn fe SR a8 HeBTRR Uy e for 15 hours.
r46addied nCiile3yas mhriltiohzd petweehlethy? adetatesanddirhe a8d @He layers were
.{%ﬁ@%&?ﬁ Ef?eA%%?&Engl?ég% W@ﬁ? ngq%?cé %gpét'giz/%rnl\%gg& gr‘wjd e\;a@oi'ated under
r]ad{lcébd(mreﬁnlr@tmbvﬁgg trl)etﬁlemh’rpphneﬂés agum.
- 3- - 4-
TR P AR B SYA L) 158 (R -8R/ 20 R (i 286
15 (@, 280, 338 ] 2HWa 1 2qd Az, 639qs,2H)UT B Id, HH)I heo ¢ampHLmeo (s, 2H).

of preparation 51 (3.3 g, 8.93 mmol) in n-butanol (5
nm.) and the reaction was heated

Preparation 92: Ethyl 1-[4-(4-chlorophenyl)-5-methyl-4H-1,2,4-triazol-3-yl]-4-
methylpiperidine-4-carboxylate

\>—CH

eegs

20 The title compound was obtained as a clear oil in 86% yield, from the compound of

preparation 48 and acetic hydrazide, following the procedure described for preparation

91.

'H NMR (400MHz, CDCl3): & 1.18 (s, 3H), 1.23 (t, 3H), 1.40 (m, 2H), 2.00 (m, 2H), 2.23

(s, 3H), 2.90 (m, 2H), 3.18 (m, 2H), 4.14 (q, 2H), 7.26 (d, 2H), 7.57 (d, 2H); LCMS: m/z
25 APCI" 363 [MH]



10

15

20

under reflux for 2 days. The cool ed m xture was
concentrated under reduced pressure and the residue

wor®spsFsadsor bed onto slica gel. It was then POT/iB20ed004059

by col unm chronat ography on st ca gel using
di chl or onet hane: rret hanol : 0. 88 ammoni a (95:5:0.5), and

uc ' t with ethyl acetate to
S apeadions: {7 bl ButoraenenBor e am R o e iszol-3-
CDCI 3): d 1.97- 2. hf-d-metiditiperzidd1carogiiite 3. 35 (M
2H), 3.42 (m 2H), 722745(m7H) 7.56 (d, 2H);
LCVMS: mlz ES+ 400 [ MNa] +Prepar P—%erf - But yl
4-[ 4- (4-chl orophenyl ) -5-(net ho thyl)-4H1
,2,4-triazol-3- yl]piperidpnéNl -darboxylate HC L .
CH3 Trifluoroacetic acid (2.14 g, 83 nmmol ) was
added to a sol uti on ¢ of @ cynpou f preparation 57
(7.0 g, 23.54 mol ) afid 4¥chlay oani N\i ne (3.60 g, 28.24
mol ) in tol uene (§0 it ), and the réaction mixture

h Le d f

WEiho Eon . atd Pitred ¥ Tnder il aotfrd8 lugngr e
¢dmepaued iofl plmpwam}mg (4.§mgme @G)hgtﬁh) ie Iturtmmgdr@gfrapmo mL) and the
using a sili cartr e and . an el
S st R e 8oy 2006 68 b0 78, B8 Marpbpgs added
dritethe ir§éoﬁ'oﬁ QEP Qtilned atSroaim témberaﬁ.:ré 5orgl 8 rilddré\lme( ﬁ&ﬂWWas
%Qr%%%tgéj gr}doej'sr?é{scég%@s’swle%%( ﬁ? (pnéd@g%veg purzf,qffby column
chrérbatodrapBirusing a&alcé@,el éﬁ'rbrldgé%dlofﬂozorﬁaﬁér\‘e AethahdHt 80:0 to
@ f ! a l:J:aﬁ{t] cﬁ%%ﬂﬁé‘%}?q ugn%/ ﬁwr?ﬁ?_ g{,@taﬁ)?lu)anhtp afford the title compound
as(aﬂoaihé’l -84 g.azol -3-yl] piperidine-1 -carboxylate HCL

5 NBIR G, COCR) 8006 PHE Toke & o SBEERRET) g 34T, 1h,
3 Bi {d, aen,c@g@irh C1HAC A8 (B, FHII4.34 E22H)T140 _lgUHZFIPWL@J(G 4P LCMS:
’2}2&%53§g rred at 1000C for 18 hours. The cool ed

e H\/"él/apor ated under reduced pressure and the

resi due was di ssol ved in dichloronethane and mashed
with 2M sadi um h dr oxi de sol ution. The organi

Frenaiation st feit-Bu 4 l-anisepnenl- S @retanty Meiutl-4th @ tiazol-3-

reduced pressure. ]@mgw%e%m%amﬁymgrl fied by
col umm chronatography on silica I usi ng

2\ )\\>\/O‘CH

N\)
H30>( \(
HC o, © cl

The title compound was obtained in 67% yield, from the compound of preparation 50,

following a similar procedure to that described for preparation 93, except that the

reaction was heated under reflux.
LCMS: m/z APCI" 363 [MH]"



et hyl acetate: nmethanol:0.88 amonia (95:5:0.5 to
90:10:1) to afford the title conpound as an off-white

waelosme3734 1 g. 1H NVR (400MHz, CDCI 3): d 1.42 $cT/IEbI)4/004059
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1.75 (m 2H), 1.82 (m 2H), 2.8%-2.76 (m 3H), 3.00
(br s, 1H), 4.10 (m 2H), 4.58 (s, 2H), 7.30 (d, 2H),

F 2 Spadibng BBl 8 B e s>

formul a shown bel ow. {lpiperagingreabegiate om t he
appropri ate conpound sel ected frompreparations 60, 63
and 64 and 4-chloroaniline, follo ?@ssi m | ar
procedure to that described for QKY‘S aration 98. Prep.
No. Data 99A X = et hoxynet hyl”1 R_(400MHz, CDCI 3):
d 1.09 (t, 3H), 1.43 (s, 9H),. 1,68 2H), 2.59- 2.78
(m 3H), 3.42 (g, 2HKc 4,2 m 2H) \=4/42 (s, 2H) 1
/'.24 (d, 2H), 7.57 (,@I€>EH) o LCVB: 2\ APClI + 421

+ 100A X = 2,2, 2-t'ri fhuor oet hyl 1H'NMVR (400MHz,

[ MH
L 3 1.4 -4 :
SEE i 45y, B9l s gl gy oy pn o
preparationl 52%88.46 7, 88 n@jpl) rHp-butaB( 25071l )A#P@] the rdaidion was heated
%r&fﬂ%ﬁﬁﬁo{@r H&%ré&t@hé@%&@g fgsfng %e(‘ g%%%'ﬂ?dne]r reflux with
aBjjifiorml BEetk: MTirdae GA)5 g3 Bitalf addettheriodicaty. (T Bhgled mixture was
2 7. , wre L : + 462 .l +

forchgirgegs thaor”relepd pebhore; MG ' Foil, skl 1y colnn
chronwitographyl oo siica geli usirgedidhlomenalisae: méthepel088 anmbbR: (95:5:0.5)

- | w2 [ 4-(4- r -5-nmet hyl -4H-1
Bl B s i B A -5+ ot Y
'H NMR (400MHz, CDCl): & 1.42 (s, 9H), 2.24 (s, 3H), 3.01 (m, 4H), 3.38 (m, 4H), 7.25
(d, 2H), 7.54 (d, 2H). LCMS: m/z APCI* 378 [MH]"

Preparation 96: 1-[4-(4-Chlorophenyl)-5-methyl-4H-1,2,4-triazol-3-yl]-4-

phenylpiperidine-4-carbonitrile

5o

Eeps

Acetic hydrazide (1.65 g, 22.3 mmol) was added to a solution of the compound of
preparation 51 (3.3 g, 8.93 mmol) in n-butanol (5 mL) and the reaction was heated
under reflux for 2 days. The cooled mixture was concentrated under reduced pressure
and the residue was pre-adsorbed onto slica gel. It was then purified by column
chromatography on silica gel using dichloromethane:methanol:0.88 ammonia (95:5:0.5),
and the product was triturated with ethyl acetate to provide the title compound as a solid.
"H NMR (400MHz, CDCl): § 1.97-2.16 (m, 4H), 2.24 (s, 3H), 3.35 (m, 2H), 3.42 (m, 2H),
7.22-7.45 (m, 7H), 7.56 (d, 2H); LCMS: m/z ES" 400 [MNa]"
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nor phol i ne- 4-carboxyl ate The title conmpound was
obtained as an oil in 75%yield fromthe compound of

woe@saszsd on 72 and 4-chloroaniline, follow ngPET/IB2004/004059

simlar procedure to that des®f bed for preparation 98,
except that 1 eq of trifluoroacetic acid and 2 eq. of

% réglafagfa B\lﬂ\@ AH -awro%yl)rg(zmﬁoxymeﬁwyﬁi ; ,4 triazol-3-

3-[4-(4-chl oro 2- et hyA]pnimde)‘ruEarb@tymté 4H 1
,2,4-triazol-3- yl]piperidine-1 -&arng%ﬁg
4- Chl oro-2-nethylaniline (3.78 ) and
p-t ol uene sul phonic acid (50
solution of the oxadiazole
8.9 mmol) in xylene (10 m.) a
heated under refl ux orozg
0

re added to a
reparation 73 (2.33 g,
t eaction was
urs. cool ed reaction
was purified dlrect | um chro ltography on

silica gel u5| ng etH | CHy

i AT H4h EIRR I skt i 3 PR ahiod pgmbound o

prfebaraﬂnohfﬁ? @1Q ¢, 23czAmponot) cind 91- ehlqiruam)hrm @repsd, 648124namol) in toluene

B gd Biadion e Wi hedtad dader et Rrs A e, g cootea

shlukion (waas cdhibent@tedPur(dey relddred Brels8urd.ahd tiienesitide wab. pldified by

c(ﬂr_rﬁmn E%@glatqog%ph&ﬁéznﬁg(ag%lica[’aﬂ_n:_arrtrﬁ%gpa&daaﬁ_%“thpﬂadlérﬂ of

dlemcﬁroBletr)dne methanol (100:0 to 90:10) to afford the title compound as an oil, 4.25 g.

39&9@% TR Iiﬁéaﬁg [y 252485 (efygih 3.32

(ls 3’H)T14>08L(fr€ 26, 4i@(scancmei(dothr?esm(rdaleandMs(ﬂq/zmacgl, 407
2 ol ), trifluoroacetic acid (528 nL, 7.1 nmol)
4-chloroaniline (1.68 g, 11.8 mml) in toluene (20

m.) was heated at 1100C for 18 hours. The cool ed

m xture concentrated under reduced ressu e and

Preparetioniag: (RS Ubl frifEaBiprBBnUr (oF 4b1) 2diriazol-3-y1]

silica gel using an e|‘j¢§ér@u’heg1‘ astbesfiatef

di chl or onret hane: net hanol : tri et hyl am neoF98 1.5:0.5 t

90: 10:1 to 80:20:1) to provide ﬁ e compound,

810 ng. 1H NMR (400MHz, CDCI 3): 44 (s 9H), 2.01

(s, 3H, 2.22 (m 5H), 2.94-% , 7.08 (m

1H), 7.37-7.46 (m 2H); L : 377

[M—I]+Preparat|on 105h
4-4-(4- chIoroeret Sﬁgp yi ) - 5- met yI 4H 1

,2,4-triazol -

A mixture of the compound of preparation 59 (6.8 g, 24 mmol), 4-chloroaniline (4.3 g,
33.7 mmol) and trifluoroacetic acid (0.9 mL, 12 mmol) in toluene (40 mL) was stirred at
100°C for 18 hours. The cooled mixture was evaporated under reduced pressure and
the residue was dissolved in dichloromethane and washed with 2M sodium hydroxide
solution. The organic solution was dried over MgSO, and concentrated under reduced
pressure. The crude product was purified by column chromatography on silica gel using
ethyl acetate:methanol:0.88 ammonia (95:5:0.5 to 90:10:1) to afford the title compound
as an off-white solid, 7.1 g.

'H NMR (400MHz, CDCly): § 1.42 (s, 9H), 1.75 (m, 2H), 1.82 (m, 2H), 2.59-2.76 (m, 3H),
3.00 (brs, 1H), 4.10 (m, 2H), 4.58 (s, 2H), 7.30 (d, 2H), 7.58 (d, 2H); LCMS: m/z APCI"
393 [MH]"



yl ] pi peridine-1 -carboxylate HC CH3 O A m xture of
t he conpound of preparation 1 (2 g, 7.5 muol),

wd2mbkloaa7e4 2- met hoxyani | i ne (Bioggganic and MedPCT/mTE2004/004059
Chem stry Letters, 1999; 9(19)7°2805-2810) (1.77 g,
11.2 mol ) and trifluoroacetic acid (0.29 ml _, 3.7
nmmol) in toluene (20 td at 85C for 5
hours. The cool ed nix?t?@%ﬁﬁ?i%?{k% 1ﬁﬁth et hy
dbetcampouitis afdkegenaraltfarnanNg shalvubeloydr oxi de sol uti on.
The aqueous sol ution was extracted with
di chl or onet hane (2x) and the coanpe
solutions were dried over Na2S
under reduced pressure. The
by col um chr omat ogr aphy on

&
di chl or onet hane: net hanqo.%(@\f anmoni
90:10:1) to afford thgcthtles conpound, 2

& oH), 1.63-1 .84 (m 4H)),

gani c
t hen concentrat ed
ct was purified

it
(400MHz, CD30D): d 1.46 (

_ ; ( .
heiSgiparson ffviod gl ol Sldi 0,00 e
5 54 anp Mrghlorpaniling fallowing e0gmilarareceiyra/lo that described for preparation
4l 4- (2, 4-di chl orophenyl ) - 5-net hyl - 4H 1
; g 4-triazol-3-yl] piperidine-1 -carboxylate H C L.
@ep.The titl e conpound was prepared fromthe
oxadi aéglae of preparation 1 and 2,4- dichloroaniline,
follomng a simlar procedure to that described for

peepal Xt ethoskyhethgkcept that 2 equivalents of aniline

were | ( 1z, )e d 1.42 (s, 9H)

165 11T O Hobliz) COELES 05 g1 2 %as G’ Tip ) 21, 250
2. 61- P2 78 (firBHR )42 @, 2Q), 4ma @EH2H),74.82 g/s( aH), D4 (a7 2A§ 7.57 (d,
(d, 1}-%% 198/%;‘?/ 1{(}-#),, Preparations 107 to 116: H3C, N

N The| 4db VAR 4HMAYT- PhNH 2) (1-1.1 eq.)
fajdfole&E ¥ JlriflubksdtRpcet 1€ acid (0.5 eq.) were added

to a gplution of the conpound of re_;)aration 9 il eq.)

in to] bNMR #08MHz, CDCly): 3 1.42 (s, 9H§), 1.72 (m, 2H), 1.87 (m, 2H), 2.58
(m, 1H), 2.66 (m, 2H), 3.45 (q, 2H), 4.10 (m, 2H), 7.19 (d, 2H), 7.60 (d, 2H).
LCMS: m/z APCI" 445 [MH]"

101° | X = morpholin-4-yimethyl

'H NMR (400MHz, CDCl3): 5 1.41 (s, 9H), 1.65-1.96 (m, 4H), 2.38 (m, 4H),
2.58-2.77 (m, 3H), 3.57 (m, 4H), 4.08 (m, 2H), 7.23 (d, 2H), 7.56 (d, 2H).
LCMS: m/z APCI* 462 [MH]*

A = 0.8 eq. of trifluoroacetic acid were used.

B = 1 eq. of trifluoroacetic acid was used.

10 Preparation 102: tert-Butyi 2-[4-(4-chlorophenyl)-5-methyl-4H-1,2,4-triazol-3-yl]

morpholine-4-carboxylate

@Iﬁ»w
o~

H,C 0
H,C CH,
cl

The title compound was obtained as an oil in 75% yield from the compound of

preparation 72 and 4-chloroaniline, following a similar procedure to that described for



m mmol 1), and the reaction m xture was heated under
reflux. The reaction was nonitored by tic and upon

wa@eooploet7son (45 minutes to 9 hours) the m xturBCTEER004/004059

10

15

20

25

all owed to cool. The reaction #&s washed with dilute
amoni a solution and brine, then dried over MgSH® and

REPHALF e RSbLBRLHRS SriRRIesPs A 8 £ BLAGHoaniine were

usedg di chl or onet hane: met hanol (95:5) as eluant to

e T R

187(m 2H), 2.51-2.73 m '3H), 4.08, (m 2H),

@%ﬁf'ﬂ%g&t ,\/Rg%ytygg#wchlgr ’h)&%e&?lﬂ?-%h“%:z,&triazol-&

(400'\/HZ CDA3): d 1. %p(oéndsﬁéihrcaibowla(dn 2H), 1.86

(m 2H), 2.53-2.71 (m 3H), 384&3 4.08 (m
2H), 5.61 (s, 2H), 6.91 (d, d2H) 7.50 (S
2H) LCMB: nfz ES+ 462 [ M\a] o Y = H 1H
NVR (400MHz, CDCl 3): d142 oH)| 172(m 2H) ,
1.89 (m 2H), 256( 265 409(m
2H), 5.62 (s, 2H), 7. d aH), (m 2H), 7.48

(s, 2H). LOVB: mz ES#d28,[ MNa]+ IOA Y = 4-Br; Y =
H 1H NMR (400MHz, CDCI3): d 1.46 (&, 9H), 1.74 (m

?4'_&?118% ? %?Q@éarﬁ’ﬁ% (%"%&%9 éé g]énrz\gu aﬁtibbﬁglvé@%s gﬁo%c]«?(so mg) were
'&dg&d (crja s@ufjan dfihdSoxaiezoESf riijﬂi)al{am]n{Z 331, 8.9 meolTiBxylene (10
ﬂr%') aE'thl}é_‘ielggEOrE \&gso g/%zl?d %&%%f}ﬁxq‘ergf %}S%STE%DCO%% ,Ze%ction was
spufiified divecByby cOudr cheamabfyrapfly @ si(ich g&idsing.efiyl (s, 2H),

Gocbtitd Setriahbrdidnd¥Emefahe '?%*béB % B:Igl:\&':]).ﬁrhé product was azeotroped

with dichloromethane to afford the title compound as a purple crystalline solid.

'H NMR (400MHz, CDCls): & 1.39 (m, 10H), 1.69 (m, 1H), 1.80-1.97 (m, 2H), 1.98, 2.01
(s, 2xs, 3H), 2.17 (s, 3H), 2.32 (m, 1H), 2.59-3.17 (m, 2H), 4.10 (m, 2H), 7.05, 7.12 (m,
1H), 7.38 (t, 1H), 7.44 (d, 1H); LCMS: m/z APCI" 391 [MH]"

Preparation 104: tert-Butyl 3-[4-(4-chloro-2-methylphenyl)-5-methyl-4H-1,2,4-triazol-3-

yllpyrrolidine-1-carboxylate
N/N

| \>—<:H3
(Nj/kN on

H.c CH; Cl

A mixture of the compound of preparation 74 (1.50 g, 5.92 mmol), trifluoroacetic acid
(528 pL, 7.1 mmol) and 4-chloroaniline (1.68 g, 11.8 mmol) in toluene (20 mL) was
heated at 110°C for 18 hours. The cooled mixture was concentrated under reduced
pressure and the residue was purified by column chromatography on silica gel using an
elution gradient of dichloromethane:methanol:triethylamine (98:1.5:0.5 to 90:10:1 to
80:20:1) to provide the title compound, 810 mg.

"H NMR (400MHz, CDCls): 5 1.44 (s, 9H), 2.01 (s, 3H), 2.22 (m, 5H), 2.94-3.70 (m, 5H),
7.08 (m, 1H), 7.37-7.46 (m, 2H); LCMS: m/z APCI" 377 [MH]"



112 Y = 4-CH3; Y = H, 1H NWR (400MHz, CDCI3): d 1.42
(s, OH), 1.74 (m 2H), 1.87 (m 2H), 2.41 (s, 3H),

WwWQ2840&3738 (m 3H), 4.07 (m 227 6.94 (d, 2H)PCTIE2604/004059
z

10

15

20

25

(d, 2H), 7.52 (s, 2H). ES+ 446 [MNa] + 113 Y
= 4-CN; Y = H 1HN|\/R(400|\/HZ CDCIS) d 1.42 (s,

Piibasgych 116%3«9% Hhtvi g astillyormegiopdohehl shbingr 2 4 razol-a-

7.52 (s 2H), 7.79 (dyl];ﬁ;lréndlrieGVE‘erbUiyZatES+ 435 [MH + 4
Y=40; Y =2CH3 1H NVR (400NHz, CDCIS) d 1.45
(s, 9H), 1.62-1 .78 (m 3H), 6}; 2.00 (m

1H), 2.41 (m 1H), 2.67 (m 2H/~¢ 01-4.18 (m 2H),

5. 52 (d, 1H), 5.67 (d, 1H),/6.87 (d, dk), 7.25 (d,
1H), 7.34 (s, 1H), 7.48 (s, OV m 3 ES+ 458

[ MH] + 115Y:4-CI; LY. ©3¢F T 1THWAMR (400MHz, CDCl 3):
d 1.44 (s, 9H), 17@4 2,189(m2H) 257(m
H, 2.68 (m 2H), 4°1C% ( H, 567 (s,

1H)

/S gﬁﬁf%ﬁghé%ﬂ@nd zf% ef'gpi(Ztlg’n g((gb ??@Wﬁf&@jﬁ%ﬁéthoxyamhne
(ERxir@anic dnd Méicina| Ciapistrit LetBer§ MO92HD(19)% 2885-@&1 0)2H77 g, 11.2
i By ihoachif Sl 28 Bl o ol Rshlche G0l bty girea
§5tC fdHp how€MShe rebaleE BiixtdreBnadutiutediwith éthfl aegtatd amdwhasied with 2M
%AP@C{LET\ F greﬁlpeg Isglﬂﬁ%qrw Cet %c?u%ous sglﬁfa gna\}vésogxtrla%ted vsi%réiéhﬁgr%mahane

(2k] anmcethie otribined @agdricisdl itiody wkee ddedovey MakB0, and then concentrated
AN LT eridjne

zol - S-yl Jpi ar boxyl at e Sodi um
ol TP BiAcSEh aPE cie o P3 PULY Biaciin) Shromtography on
il gel wsing aitteeorhethare: methanolE88 s®imeniao 00:0:0 he®0:10:1) to afford
onpound of aration 98 (1 g, 2.55 mml) in
&'SW%W@P%WHPQQD(ZO m.), and the solution was stirred
TI-DNNWI(4DOMHZ,8¢:D£C§D)”Y6HGT&)(€[9H),IH€B3 1284 randrah, sulsf(s d3m)(280-2.81

{%a*ﬁ 22 2%6@89 iy TEHES, 182 95 (238 Tems: 5% apcr 407

[MH]"

Preparation 106: fert-Butyl 4-[4-(2,4-dichlorophenyl)-5-methyl-4H-1,2,4-triazol-3-yl]
piperidine-1-carboxylate

N—N

| \>—<:H3

N
cl

o N
HSC>( \‘(
HC &, ©
: cl
The title compound was prepared from the oxadiazole of preparation 1 and 2,4-
dichloroaniline, following a similar procedure to that described for preparation 105,
except that 2 equivalents of aniline were used.

"H NMR (400MHz, CDCly): § 1.42 (s, 9H), 1.65-1.94 (m, 4H), 2.20 (s, 3H), 2.42 (m, 1H),
2.61-2.78 (m, 2H), 4.10 (m, 2H), 7.22 (d, 1H), 7.46 (d, 1H), 7.66 (s, 1H).



reaction was stirred at roomtenperature for a further

2 hours. Water (1 nL) was added, the m xture was
wa@eosesd7sat ed under reduced pressure and the recT/tRee04/004059

was partitioned- - between di &8t oronethane and aqueous

sodi um bi carbonat e sol ution. The organi c phase was

dried over MgpSO4 and orat ed e educed
pressure. The crude p?yd%(!?t‘&\'/}fs1 &’ﬁ({éd by col um

chr omat ogr aphy on ¢l i ca g u5| ,an eI ution gradient
of dichl oronet haneac 97 3:0.3to

95:5:0.5) to affordi Naﬁapale
yel | ow solid, 460 ng. 1 NI\/R( ,CDCI3) d 1.42
(s, 9H), 1.77 (m 2H), 1.90 ., 2.54 (s, 3H),
2.58- 2.77 (m 3H), 4.13 (m 5.56 (s, 2H), 7.20

(d, 2H), 7.57 (d, 2H): LCMS: m zYAPCl + 483 [MH +
ﬂﬁ@@&ﬂr@éﬂué@é‘ﬁnﬂﬂ@(\ﬁ ?-Pl«r’iﬁ-lz) (41M| e GERWRII 1y tﬁf&j&oéc@tuc acid (0.5 eq.)

|oxané é dded to a sol ution of
wprerasiged 4 @ sglub@@@ftt e cg@mp@undonfrmewauen@m fedorim toluene (1.6

5 Wn?rﬂ@i“ﬁta'ne'?ﬁe ge%ctlg rgxgﬂ e s%?at ﬂ%dépéﬂﬁf idrebdtidtnas

i n et Ranol € reaction was
mphitared bytic am) Hpareeayepletion (45 m)mutbetw\% bours) the amigtu® was allowed to

QRN $he I—'Jé%tl %EQ%SSH’@!SW ﬁwoﬁlﬁfenérﬁﬁltoﬁg ﬂgig{x \?vécg ﬁHﬁ@,qhen dried over

pressure, e Was resi ue part I one
Mgam en@mmaﬁed an@lerxmlmdumshwrfm eledss ploductovasanudfied by

i
it BB ety AR el BicoR A o nnaft) (985) o etuant
10 w@ﬁafd‘tb\edltleﬁemppwnd@ corrpounds Prep Data No 118A Y =
;é Y2 CH— X =CH3—THNWRAOO0Mz—CB30D)—d—2
ogfzz(m 4H) , 2.58 (S, 3H)Da§10(m 3H), 3.45 (m
2Mq 7,78 (d, 14, 7.84 (m1H) 8.00 (s 1H) LOVS: nfz

HWMOE AL chrﬁ leol l2_08 EA 22 I( m 4H) . 2.62 (s,

3. ’@BNmm (460MHZSCI§G|3X 811.42Hs, 98), 9574((®, 2B#H) 1.87 (BRH),
(387 %Kﬁ;?—z% 2552 08, (1m0 3Hf, bi634D 2nf; P (o), 77557 55 (51
m). LCMS: m/z ES' 432 [MNa]"

108 | Y =4-OCHy; Y’ = H;

"H NMR (400MHz, CDCls): & 1.42 (s, 9H), 1.74 (m, 2H), 1.86 (m, 2H),
2.53-2.71 (m, 3H), 3.84 (s, 3H), 4.08 (M, 2H), 5.61 (s, 2H), 6.91 (d, 2H),
6.96 (d, 2H), 7.50 (s, 2H) LCMS: m/z ES" 462 [MNa]’

109 | Y =4F; Y'=H;

"H NMR (400MHz, CDCls): § 1.42 (s, 9H), 1.72 (m, 2H), 1.89 (m, 2H), 2.56
(m, 1H), 2.65 (m, 2H), 4.09 (m, 2H), 5.62 (s, 2H), 7.06 (d, 1H), 7.13 (m,
2H), 7.48 (s, 2H). LCMS: m/z ES® 428 [MNa]"

110" | Y =4-Br; Y’=H;

"H NMR (400MHz, CDCls): § 1.46 (s, OH), 1.74 (m, 2H), 1.92 (m, 2H), 2.59
(m, 1H), 2.68 (m, 2H), 4.12 (m, 2H), 5.66 (s, 2H), 6.98 (d, 2H), 7.52 (s,
2H), 7.61 (d, 2H). LCMS: m/z ES* 510 [MNa]*

111 | Y = 4-CF5; Y= H;

1H NMR (400MHz, CDCly): § 1.42 (s, 9H), 1.74 (m, 2H), 1.90 (m, 2H),
2.54 (m, 1H), 2.65 (m, 2H), 4.10 (m, 2H), 5.67 (s, 2H), 7.21 (d, 2H), 7.47
(s, 2H), 7.73 (d, 2H). LCMS: m/z ES' 500 [MNa]*




10

120 Y = 4-Cl; Y = H
NVR (400MHz, CDCl 3):

1H

= [ 2-OXO 1-pyrrolidinyl methyl
d 1.70-1.90 (m 4H), 1.98 (m
w@bkhos0&3724 (m 2H), 2.58 (m 3 5, 3 14 (m 2H)PCBIB2B04/004059
(t. 2H) 14.42 (s, 2H), 7.18 (d% 7.5fi (d, +
2H) LCIVS m z APCl +360[|\/H]Y— -Cl; Y = H X-=
J. 1Ty a eyt 1H
T ‘524%/“3/%) M 17-2.30 (m 1H), 2.62 (m 2H),
3 22 ( MHANR (40884 @Dc:wl)auzw OH), 1.24m, JH)52.87dm, 2H), 2.41

i+ 0 32 et 3e0 e o7 Bhia B8 € Gpnten o 4 702

[ MH] + ]
VR (4)(HVIEIH) (TASD)vz B5'U4BIMNa]96 (M 4H) | 2.65-2.85
T 1 25 (A ')r‘l}, \J \J\J \S, l_ e ')Q (A, ZH),

1?780“(‘@1'\”“{ Mz ESt 310 [M+ Y = 4-F Y

H X iHum gxdoMH%Z@lD@?’d 8p '@"9!-9 %(MQM@W 2H), 2.55

CDCl 3) (m E'% (H) 5. é'& 5
3.16 j(mzﬂj) 2684, @), 449 (m,2 25(56(8 z2|h|5),,7? fh 2H), 7.52 (s,
éﬂ) (7879 @H)zH LM rﬁ}’zts?%%%aﬁ]*[ MH + Y = 4-Br;

2H)
r|a7nl 2-ylmet Ayl " 1H NI\/R{40()I\/I—|7
cﬂﬁﬁs) Yd=i.C1:9Y’(-n?C:!-la|), 1.87 (m 2H), 2.54-2.65 (m

(o, 20 IR AeBR s, o PSR ot 3 s, 00

I\V\

(d, 2H

1,2,
1.80 (

(m 3

32{00i (az H), 2411 (ret Hri)l 2. QFI(N\/R'II 400MHES (raRB)3H:52dd, 1H),

LQM&IBn/er& 458{MBI62 [I\/H] +Y=4-C; Y

(d 2:{5 Ll B hsdai 3% ool g @%@

Aﬁﬁhﬂl—. O QAN -

P
UUINIL, U o). U

Y |c|| ; 15 VA |||:L||y| HNVRA
2}h) 9"_’[ im 2.52-2.66 (m 3H), 3.20
Hﬂm@(mw&w:oo@) S 44i(s, DH), 1.73 O, 2+, 1.880(m, 2H), 2.67

,Zm), 2.68524, &H ), 1H) (m,L2ﬂv,55.691(s, 2|E-I§ 631%9&'\/#1] 2H), 7.46-
7.54 (m, 3H). LCMS: m/z ES™ 462 [MH]"
Y =4-Cl; Y’ = 3-Cl;
'H NMR (400MHz, CDCly): § 1.42 (s,'9H), 1.73 (m, 2H), 1.88 (m, 2H), 2.55
(m, 1H), 2.70 (m, 2H), 4.08 (m, 2H), 5.67 (s, 2H), 6.97 (d, 1H), 7.07 (d,
1H), 7.52 (s, 2H), 7.55 (d, 1H). LCMS: m/z ES® 478 [MH]"
A = 1.5 eq of aniline were used in the reaction.

:d1§82 H(”

52(5

116

Preparation 117: tert-Butyl 4-[4-(4-chlorophenyl)-5-
({[(methylthio)carbonothioylloxy}methyl)-4H-1,2 4-triazol-3-yl]piperidine-1-carboxylate

O

S

ci

Sodium hydride (60% dispersion in mineral oil, 112 mg, 2.8 mmol) was added to an ice-
cooled solution of the compound of preparation 98 (1 g, 2.55 mmol) in tetrahydrofuran
(20 mL), and the solution was stirred for an hour at room temperature. Carbon disulfide
(230 pL, 3.83 mmol) and then methyl iodide (238 pL, 3.83 mmol) were added, and the
reaction was stirred at room temperature for a further 2 hours. Water (1 mL) was added,
the mixture was concentrated under reduced pressure and the residue was partitioned



Y = 4-CF3; Y =H 1

; ,3-triazol-2-ylmethyl 1H NWR
(400MHz, CDCI3): d

X , 2

1. (m 2H), 187 (m 2H), 2.56
W@ 2005863754 3. 14 (d, 2H), 5.66 (s 7.20 (d, PCrB2004/004059
7.46 (s, 2H), 7.64 (d. 2H) c‘R?s mz ES+ 378 [MH + Y
=4-C; Y =2-CH3;, X=1,2,3-triazol-2-ylnmethyl 1H

We@ﬂwﬂg%%pﬂ gq%e gg %duu@?bu%eﬂb %E% m@n% 'I?h(?losrganlc

phgse \&a%rle(dopvel MgSCE.and eganoratey ungesedyckd drebsure. Be crude

E%ﬁgwrﬁs gurﬁlgd %g §o%m cfwrﬁgtgé%ﬂg} EQ\K’SIHZa é?l L&Tc‘rfg mmtlon gradient of

ﬂICQIosamethmmemapplrﬁawgnnmmardm3(&3)@3@6:5 0CD@ sfforddhe title

° %%é TS oSl o iPmor "y 0ok 7.4 (0,

HINMR? (490MHz, CDIGY): & CHBL(s, 9H), BT (822H)] MEp-«¢miy 2H), 2:52Q€33H), 2.58-

éggasg'sr@ 13y B S 25% 7288 %#E‘Q @@r—é“ggkﬁ{n/z APCI'

489 [M3]'00 (d, 2H), 3.82 (s, 3H), 5.62 (s, 2H), 7.00
(d, 2H), 7.2 1 (d, 2H), 7.57 (s, 2H. LCVs: mz ES+
340 [MH+ Y = 4-CN, Y = H X =

1, 2,3-triazol - 2-yl net Pyéparhtidoid1 (81ON22, CDCI 3): d
1.61-1 .95 (m 4H), 2.44-2.60,(m 3H), 3.16 (m 2H),
5.66 (s, 2H), 7.21 (d, 2H), N’(.ilﬁ/’(s 2H), 7.76 (d,
2H). LCVMS: mlz ES+ 335 [ MH + 4-Cl; Y = H X =
tetrazol -1-yl nethyl 1H N 400 , DI\/BOd 6): d 1.80-1
.98 (m 4H), 2.80 (m 3 2H), 3.56 (s, 4H),
5.77 (s, 2H), 7.43 (d, 2 7.6 Y 2H), 8.75 (br s,
1H), 8.94 (br s, 1H), 9.1 (s 1M). LCVS: mfz ES+ 345,

o
I_GI ni-é)gd%hﬂ'%'@x%éédamf‘d g)la‘n n(;f tﬁao'"em%a?%egom sol%\(ﬂ the gppropnate
Qr.owte(%plpemme selgotedfion2 ilgrepations 76, 2H)30 & 88, ém 105 to 116 (1

;QQ in r%et%%n&lgg t%?bﬁ rﬁﬁﬁg/@nﬁ '_D\e re @?n gvgg gélj_%cm_h r_lc_)é% temperature

r between 1.5 and 3 hours. The mixture was concentrated under reduced pressure,

76

the was residue partitioned between dichloromethane and 1M sodium hydroxide solution
and the layers were separated. The organic solution was dried over MgSO, and
evaporated under reduced pressure to afford the title compounds.

Prep | Data
No
118" | Y=4-Cl; Y’ =2-Cl; X=CH,
"H NMR (400MHz, CD;0D):  2.05-2.22 (m, 4H), 2.58 (s, 3H), 3.10 (m, 3H),
3.45 (m, 2H), 7.78 (d, 1H), 7.84 (m, 1H), 8.00 (s, 1H).

LCMS: m/z APCI* 311 [MH]"
119" | Y =4-Cl; Y’ = 2-OCH;; X = CH;,
'H NMR (400MHz, CD;OD): & 2.00-2.22 (m, 4H), 2.62 (s, 3H), 3.08 (m, 3H),
3.44 (m, 2H), 3.95 (s, 3H), 7.30 (d, 1H), 7.50 (s, 1H), 7.61 (d, 1H).

LCMS: m/z APCI* 307 [MH]"
120 | Y = 4-Cl; Y’ = H; X = 2-ox0-1-pyrrolidinylmethyl

"H NMR (400MHz, CDCly): & 1.70-1.90 (m, 4H), 1.98 (m, 2H), 2.21 (m, 2H),
2.58 (m, 3H), 3.14 (m, 2H), 3.45 (t, 2H), 4.42 (s, 2H), 7.18 (d, 2H), 7.58 (d,
2H).LCMS: m/z APCI* 360 [MH]"




AY=40C; Y =H X-=

3- met

hyl -1, 2, 4- oxadi azol -5-yl nethyl 1H NMR (400MVHz,

weEpesmy37sd 2.12 (m 4H), 2.34 (s, 3H), 3.02 (npCRH2004/004059
(m 1H), 3.43 (m 2H), 324 (s, 2H 1 7.57 (m
68(d 2H) . !_CIVS' mz APCl+ 359 [MH + Y = 4-C;

3.15
2H),

F 3H), 3.46 (m
SHWRMOCM)!Z cﬁ3<9|§) Smeolfba (nf, B9 3. 1342 é(ﬂ'gn 1#‘)), 262 (m,

2#*):3 &2@1, 2K, 53848 %&7@459@1 5,3 (qb%mem%(s 11#) 8.03
‘k@W‘@ZLC@@CWéAPdl B44Imam 2H), 1.56 (m 4H),

20-2. 40 (m_ 6H) 2 60-2 78 (m

A 34, (Ym— HspX = 12,3 4riazel-2yiethyl 57 (4, 2H) . LOVG:

\P?ﬁl 'l n- idbl\{ﬂ ﬁjtf OPI—)fl?zlmg(1Zf%élm4’H)&8?%_b5 @1 P25 @
@H)Mﬁ (223’6 K%(mmﬁ) 24%8.606H3M), 2. 70 (s, 4H),

(Lg%gl_’%n/;zz A%épims-' 6 [M—ﬂ7+1i (-dThéI_?re:ach 25 (d

o ENw NI AP ZTNNOK
~°ORE .8 <

_gg. KOgN\%;%E,ﬁ- T
D (el /\“‘h /'\-l- (¢0]

the apprzHY 58R¢s,[EH) BORES 3H)PENR @ pK), i@ 2id). Lems: m/z ES®

rYe=els Y wahhoX &t 1621 3dridzol-2-gdohetleyl pressure, prior
"Bz Radvide st 6 traahy g s FospBatoarive e

78 to 79, and 86 to 87 (1 eq.) in 2.2M
r'}%b[@p@‘ydrochl oric acid (13 mMmmor 1) was stirred

conce
was g

O YRV &P atmne-ﬁc;z,s-maimrwmemw m xture was
ntrated under ressure and the residue

NG NI (TG D (P Aoy 28 54 Acts (m, 3H),

par tijtg enRI2RLEVEEM, SiHf; hlsyﬁenm)h@rs@ @nshyl Mered P ES® 388

hydr axi de  sol ution and the Tayers were separated. The

or garilMHEol uti on was dried over MySO4 and evapor at ed

g{zggr YEUEeY DB 2 S ighyi 1T e compounus:
'H NMR (400MHz, CDCl3): 5 1.80 (m, 2H), 1.93 (m, 2H), 2.54-2.66 (m, 3H),
3.22 (d, 2H), 5.66 (s, 2H), 6.80-6.88 (m, 2H), 7.47-7.53 (m, 3H). LCMS: m/z
ES® 362 [MH]"

126 | Y =4-Cl; Y’ = 3-Cl; X = 1,2,3-triazol-2-yimethyl
'H NMR (400MHz, CDCl3): 5 1.80 (m, 2H), 1.91 (m, 2H), 2.52-2.66 (m, 3H),
3.20 (d, 2H), 5.66 (s, 2H), 6.94 (d, 1H), 7.07 (d, 1H), 7.52 (s, 2H), 7.54 (d,
1H). LCMS: m/z ES* 378 [MH]"

127 | Y =4-CF;; Y’ = H; X = 1,2,3-triazol-2-yimethyl
"H NMR (400MHz, CDCl3): & 1.76 (m, 2H), 1.87 (m, 2H), 2.56 (m, 3H), 3.14
(d, 2H), 5.66 (s, 2H), 7.20 (d, 2H), 7.46 (s, 2H), 7.64 (d, 2H). LCMS: m/zES"
378 [MH]

128 | Y =4-Cl; Y’ = 2-CHj; X = 1,2,3-triazol-2-ylmethyl

'H NMR (400MHz, CDCls): & 1.68-1.87 (m, 5H), 1.91-2.15 (m, 2H), 2.45 (m,
1H), 1.55-1.72 (m, 2H), 3.17 (d, 1H), 3.28 (d, 1H), 5.47 (d, 1H), 5.64 (d, 1H),
6.84 (d, 1H), 7.20 (d, 1H), 7.31 (d, 1H), 7.46 (s, 2H). LCMS: m/z ES* 358

[MH]"




138 1H NWMR (400MHz, CDCI3): d 1.78 (m 2H), 1.80-1.98

(m 2H), 2.56 (m 3H), 3.16 (m 2H), 5.12 (s, 2H),
W®2005/06¥54 1H), 6.84 (d, 2H), 7.00 (d, 2H), 7.5BCT/1B2004/004059

2H). LCVS: mfz APCl + 343 [ MH-92-139 1H NMR (400MHz,

CDCI3): d 1.74-1.97 (m 4H), 2.04 (m / N 3H),

2.48-2.64 (m 3H), 3.19 (m 2H), 5.00 (s, 2H), 6.46

. 0f
0

2
3
H),
H) .
(400

(
\
L
d
3
4
1

aREs: | Ms4-Rebley ¥ Hy XAVLR-3-trisgal-3Mm@iRY{ 400MHz, CDCl 3) -

s, H3C 1H) 682 (s 2L _ 6§ 85 (d_2H) 7 A8 (d_ 2H)

gl ) o003 (1 B SR gl o

7368 327 (d1RH), 5506, 2H), 693)(d, 2HH3. 24, 2H) 78178, 31,

| CMBi. P 68 [ MH +- - 141A 1H NMR
Wscgéé%é%“q\"ﬁ]cwgg (s, 3H), 2.12 (m 7H).

2138

(m 2
APCI +
evapo
t ol ue
acet af

¥ = 29CH:2Y07 H; X = 2/2)3-trhazob23yImethylm  3H), 3. 43

ﬁs"é%'\’tﬁ‘ugd"kéicﬁ)g%apé’eﬂc@ﬁ ot 412 4G 2285 (m, 1h)

" al0edd, L2t B.80 ¢s|BH)05.0P €5 M) £7.0@(d] 28,0t T ah@di) Wi.sN(s,

B0 LR PR 11,

hydt o
-/-1,

Civl=04-CoE Y3 &lH; YO£ 1{2)8-thiadol2-yvimeRsuind. Preparation

142: 4TI_514- 4- Chl or ophenyl ) - 5- (net hoxymet h
3 bidyes

1)-4/
RMR PO BB 8T BB e A A B ROGRY BHhGh 16 (m,

i n di pran s(@edsni), va8 @deler 7148 (8 29) w7698, M) LOAIS: m/zES®
conpomdpof@g(rsepa)r at i o(n ggtsﬁ(s. ;5 "3’@ 9. 23 mm)l ) In e
di oxan33SBHL) and the reaction was stirred at room

under

TEPe ¥4 = H;ﬁ%@ﬁazdln\fﬁwméﬁﬁwe Was evapor at ed

reduced pressure and e residue was

re-di §3bNVRI(40AMtizc BMSQ @t hh.88- 198 Mvatd1 e 80 mh3H), 3.20 (m,
aqQUEOMSHy 3.56 (s, 4H), 5.77 (s, 2H), 7.43 (d, 2H), 7.60 (d, 2H), 8.75 (br s, 1H),

8.94 (brs, 1H), 9.18 (s, 1H). LCMS: m/z ES® 345, 347 [MH]"

133" |Y=4-Cl;Y'=H;X= 3-methylisoxazol-5-ylmethyl
"H NMR (400MHz, CD3OD): 6 2.05 (m, 2H), 2.20 (m, 2H), 3.00 (m, 2H), 3.18
(m, 1H), 3.38 (m, 2H), 3.54 (s, 3H), 4.25 (s, 2H), 7.48 (m, 2H), 7.58 (d, 2H).
LCMS: m/z APCI" 358 [MH]"

134" Y= 4-Cl; Y’ = H; X = 3-methyl-1,2,4-oxadiazol-5-yimethyl
'H NMR (400MHz, CD;0D): 5 2.12 (m, 4H), 2.34 (s, 3H), 3.02 (m, 2H), 3.15
(m, 1H), 3.43 (m, 2H), 3.64 (s, 2H), 7.57 (m, 2H), 7.68 (d, 2H). LCMS: m/z
APCI* 359 [MH]"

135 | Y =4-Cl; Y’ = H; X = pyrimidin-2-yloxymethyl
'H NMR (400MHz, CDCls): § 2.05 (m, 4H), 2.80-2.95 (m, 3H), 3.46 (m, 2H),
5.40 (m, 2H), 6.98 (m, 1H), 7.20-7.34 (m, 1H), 7.41-7.58 (m, 3H), 8.44 (m,
2H). LCMS: m/z APCI" 371 [MH]"

136 | Y =4-Cl; Y’ = H; X = 2-piperidin-1-ylethyl

"H NMR (400MHz, CDCl): & 1.41 (m, 2H), 1.56 (m, 4H), 1.78-1.97 (m, 4H),
2.20-2.40 (m, 6H), 2.60-2.78 (m, 5H), 3.22 (m, 2H), 7.18 (d, 2H), 7.57 (d,
2H).LCMS: m/z APCI" 374 [MH]"




10

amoni a, then brine. The organic solution was dried

over MgSO4 and evapor at ed under reduced pressure. The
wa@emdoesoduct was purified by col um chronat ORCEBLYI04/004059

using a silica gel cartridge v

di chl or onet hane: net hanol : 0. 88 ammoni a (90: 10: 1) as

eluant to afford the title conpound, 1.99 g. 1H NWR

- S o T L0UT I TI0— AH—72—5+~2—F0 (m
o 5 5l X 5 2morholigdYiethvls " o1y T 55
Q HH% NMRQ%%%MHZ,ZL‘DCIJ:-@W&O-H@@ (APEHY 2387, WHD, 2.58 (m, 3H),
reparation :
4- [ 4-|(% LM BRdphEhm) 2. 281 KBxgiiethlA (. 27). 7.57 (d, 2H). LCMS:
-1 -1, PmA-APciazed iy ! 1 pi peridi ne hydrochl oride 4M

i ' i i i (')n nd) vwas _added_to a

AGT dbe 6PRHPN tHEUEL B GHAPARICH Udgar ERdUEPd OLPSEeoPHgY, to work-up to
RoRie MEMYdrocRoRde $atoftROtild-dordginkhe reaction was
stirred at roomtenperature for 18 hours. The m xture
was evaporated under reduced pressure,- 5- and the
resi due was azeotr operaddritiSHLABPIP AL hane to af ford
the title conmpound, 910 ny. 1H NMR (400MHz, CD3CD): S
1.02 (t, 3H), 1.80 (m 4H), /A5 (m 2H), 2.76 (m
1H), 3.05 (m 2H), 3.38 (q, \2H), 4.42 (s, 2H), 7.45
(d, 2H), 7.63 (d, 2H); L : PC|+ 321 [ MH +
Preparation 144: 1-[4-(44 rQ yl)-5-nethyl -4H 1
,2,4-triazol -3-yl ] pi peraz ng di hyeg ochl ori de 4M
Hydrochloric acid in diox@n (13.75 @) was added to a
sol ution_of the conpound of preparation 95 (4.12 g,
A solufigiy Pf therarprepsiats Bretackashriperisinggglecind frpmeprleeatfgmﬁ 78 to 79,
AP 86 1tb 8799 &f) ih O LRETREHSHE th‘ygr ﬁlbr&c’:)’gciﬁ1 (M8 mol 8vas stirred at
m xture was evaporated under reduced pressure and
wemelgmpgratgrieder 1% hagrsorlitetristure wae cengeptiaied underregutadepressure

L R

betyveerpdighigramethiang 481d 1M sodium hydroxide solution and the layers were
deghfitéd - $hb FQPREDIdonSralied o
, f[a : éﬁ%ﬁ%@ﬁ’%ﬁeﬂﬁ% %\f&ﬁ%s(ﬁ‘th@ngrevaﬁf)rated under reduced

,4-triazo ochloride
RIgspER & afferdtthe ile coomMOYNAY of preparation 88 (32.3 g,
MO ) 3 T Oty —and 4N—tydrochtorTtTc

aﬁld in dioxan (40 nmL) was warned to 50C for 3 hours.
he

138 /\NS "H NMR (400MHz, CDCls): 5 1.78 (m, 2H), 1.80-1.98 (m,
\=N | 2H), 2.56 (m, 3H), 3.16 (m, 2H), 5.12 (s, 2H), 6.75 (s, 1H),

6.84 (d, 2H), 7.00 (d, 2H), 7.50 (d, 2H). LCMS: m/z APCI*

343 [MH]'

139 /\N/ﬁ "H NMR (400MHz, CDCly): 6 1.74-1.97 (m, 4H), 2.04 (m,
J=N | 3H), 2.48-2.64 (m, 3H), 3.19 (m, 2H), 5.00 (s, 2H), 6.46 (s,

HC 1H), 6.82 (s, 2H), 6.85 (d, 2H), 7.48 (d, 2H). LCMS: m/z

APCI* 357 [MH]*

1407 Ny | "H NMR (400MHz, CDCls):  2.06-2.19 (m, 4H), 3.03 (m,

L 2H), 3.18-3.22 (m, 1H), 3.30 (m, 2H), 3.44 (m, 2H), 3.60

(m, 2H), 7.77 (s, 4H), 7.98 (m, 1H), 8.05 (d, 1H), 8.58 (m,

1H), 8.78 (d, 1H).

LCMS: m/z APCI" 368 [MH]’
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m xture was concentrated under reduced pressure and

the residue was slurried in tetrahydrofuran (50 ni).
wab@snexsd ting solid was filtered of f and dri eBCT/IB2004/004059

vacuo to provide the title cohqﬁbund. 1H NMR (400MHz,

CD3(I)):d165(m 2H) 196(m 2H) 236(3 3H)

N7

B s (a Py e EBBh b g 0. o2 . 7o)

Prepdratio 278(t 2H), 297(t 2H), 300318(m 3H), 3.43 (m, 2H),

3-[4-|(4-Chl - t hyl -
-/-1,|2, 4HLri acgol qugr ? Lﬂ %E'HEM Hydr ochl oric acid
(5 i) was added L@M& mmmméas@tmﬁﬁe conpound of

ration 16  mml) in diox
TR Bar T IO WS SEPPERY Hider 6%1%%{4{?@?%{@?@ tadlroped with

tb&eh@Uffhe Erb@ucﬁ%éd’ﬁ#ﬁa@ﬁ%ﬁe&blaéce‘ﬁétér fiteh€y BRA eFib@lo afford the
i ne itional 4M hydrochloric acid in dioxan

’PS”‘PFL"]WWQ@QGa@G tile §OReUR%act i on was stirred for a
further hour at roomtenperature. The reaction mxture
was_t hen concentrated under reduced pressure and

cr LPdspar@&echméi%‘hPhPr%’ew) edMEXYRLtHMct Bt %ﬁﬁg}a@h&yﬂ
silica gel using dichlorongjfsig@eet hanol : 0. 88 ammoni a
(90:10:1). The product was azeotroped Wi th

di chl or onet hane and et afford the title conpound
as an off-white foam 1H N &OI\/HZ CDCI3) d 1.49
(m 1H), 1.68-1 .93 (m 3 ( 2.16 (s,
3H), 2.59 (m 1H) 2.80 ( 03(m 1H) 3.16
(m 1H), 7.06 (2xd, 1H), 7.42 (2xd,

1H); LCVs: niz APCI + 29 + Pre ratlon 147:
4- (4- Chl or o- 2- net hyl pheRyl ) - 3- et hyl - *5-pyrrolidin-3-yl

41t iybrockidtic 4did W@lbﬁ‘ano‘ﬁé?PHl‘.‘} WaB Lideling o?c 5‘9@%”5# @k co6npound of

preparation 104 in 4M hydrochl oric aci I oxan
preparglionsy7 (3. &l gal. ZBGUWPDGW@(XBB de nlyrang th@ueegptlorrh\@s stirred at

' t t e h
o] SHTeMB R o A ECITBSHARED i Wip BB Lol proseure
@“dpérmtrédduerh@am redlisselved|int diohomarsthanee @ndveashegSaith aqueous

i rﬁ:ﬁ¥aﬂﬂ%§bﬁ% ?Q%S%E%&@%Wa@%é ﬂ\é@%@b eJaBSrated under
rgptycedz)rggsu(rm Thp)cruge gr@dgct(yzas( pqnﬂgm)b,y @lunmn ghrgma(qgraphy using a

;&?F—Erldz% T%hchlém%‘?étﬁ&e rﬁéﬂwiﬂéo‘@e £mohld) (9048M5-as eluant to

repar ation
qffqrdltf(emtlemomp@pmrﬂyﬂﬁ%gs (et hoxynet hyl ) - 4H 1

HANOIR GhAAL Codh): 51.8041.98 (m, 4H), 2.57-2.70 (m, 3H), 3.20 (m, 2H), 3.25 (s,
3H), 4.38 (s, 2H), 7.22 (d, 2H), 7.57 (d, 2H). LCMS: m/z APCI* 307 [MH]"

Preparation 143: 4-[4-(4-Chlorophenyl)-5-(ethoxymethyl)-4H-1,2,4-triazol-3-yl]
piperidine hydrochloride

HN N
HCI “ N
N/
/©/ .
CH
cl :

4M Hydrochloric acid in dioxan (20 mL) was added to a solution of the compound of
preparation 99 (990 mg, 2.35 mmol) in dioxan (20 mL) and the reaction was stirred at

room temperature for 18 hours. The mixture was evaporated under reduced pressure,



di azepane 4M Hydrochloric acid in dioxan (25 m _) was
added to a solution of the conpound of preparation 89

W@ 200466354 12. 93 nmol ) in dioxan (30 nlL) and t hBCT/IB2004/004059

10

15

20

25

reaction was stirred at room tetiperature for 18 hours.
The m xture vvas concentrated under reduced pressure
ol
30 el A 2800 W LRABHRELIRER I compouns. 510
pm}ase was basified using sodi um hydroxide and t he

S0\t extr d bt a (,3x T.

i 308 bt BB G PRy 2R 2y 276 (m. 1h,
afaSoiny 2H)e 3 BBt (he21d)) ApaR (xil 2833, Za45 (xﬂrﬁH)S?&é (d, 28K NME!S. m/z APCI"
éxp , CD3OD): d 1.78 (m 2H), 2.84 (m 4H), 3.21

%, , 3.30 (m 4H), 4.24 (s, 2H), 7.50 (d, 2H),

7.60 (d, 2H); LCVs: mz APClI+ 322 [IVMH + Preparation

149, 1-[4-(4: Chl [),-5- h -4/ . .
el 10 AT RIS b vipperacine
conmpound was obt ai ned as daihyébtiiwridd | in 95% yield

fromthe conpound of preparatjon 94, follow ng the
procedure described for prep(a “Bn 148. 1H NWR

(400MHz, CDCl 3): d114(d 2.10 (br s, 1H), 2.60
(m 1H), 2.82 (m 2H), N( . 3.07 (m 2H),
3.35 (s, 3H), 4.28 (d, 1 , 1H), 7.38 (d,
2H), 7.50 (d, 2H); LOWVS: AP 322

[ MH +Preparati on 150:
LM[ 4- (4-Chl orquhenyl ) - hoxyrret hyl)-4H 1
4M Hydreghiorisi aci ip gioxan e 7|5>mb)i ey ad_cilqvetma s9lutiasy @fdbecpmpound of
) e b
PRafiion Bk e 32y, rEeCinich (R RiRaRgRkne (ORI B, 0 reaction wes
glireed dtrroamttamperaiurs for 30 mindteshd heohinturewaswesapsrated edder reduced

gFeSE%'QnH?Fgg ru?%é{:rug t gﬁoﬁghgﬁt‘l’é comgin gé taiqmr%te\’@fﬁg 3.8¢g

oncentra uced pressure an e resi
Vid SIMR (490Nt COFlH):rd 228, 36).62.8Q m, 4H)ed.Oddshéd), \MZEh(dll&H) 7.50
ng |Hgm hydr oxi de sol ution. The organic sol ution was
ied over MgSOX4 and evapor ated under reduced
pressure. The crude product was purified by colum

.0qraph ' LliC [ d.an .. .
PRI A8 o R R R SPLLE G 3 gPern--ari
anmoni a (100: 0: 0 to 90: 10dihydrbchiarideord the title
compound as an oil, 780 ng. 1H 1 NVR (400MHz, CDCI3): d
1.19 (d, 3H), 2.98 (m 2H), 30 cELB(m 5H), 3.36

(s, 3H). 4.34 (S, 2H), 7.40 (}4- 7.52 (d, 2H):
LCVB: iz APCI + 322 [ MH +

H,N .2HCI o

A suspension of the compound of preparation 88 (32.3 g, 82.5 mmol) in methanol (250
mL) and 4N hydrochloric acid in dioxan (40 mL) was warmed to 50°C for 3 hours. The
mixture was concentrated under reduced pressure and the residue was slurried in
tetrahydrofuran (50 mL). The resulting solid was filtered off and dried in vacuo to
provide the title compound.

'H NMR (400MHz, CD,0D): & 1.65 (m, 2H), 1.96 (m, 2H), 2.36 (s, 3H), 3.07 (m, 2H),
3.36 (m, 1H), 3.47 (m, 2H), 7.66 (d, 2H), 7.75 (d, 2H). LCMS: m/z APCI" 292 [MH]"
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Preparation 151:
4-[ 4- (4- Chl or o- 2- net hyl phenyl ) - 5- net hyl - 441

WO 2004063754020l - 3- yl ] pi peridine A m xture of thBCT/IB2004/004059

conpound of preparation 1 (3 (39,6'11.2 nmmol ) ,
4-chloro-2-methylaniline (2.4 g, 16.8 muol) and

tri

(30&# Fas s%é:rsélgo(gq rrgoirgn h&%’ %ﬂ}?h} ef“]g)r?‘ﬁl_fl){(%’%qﬁ%zro"&y”
18 hours. The cool ed m xt urgpevaineconcentrat ed under
reduced pressure, 2M sodi umydrgxide solution (10 ni)
added and the m xture was e\ydﬁog,ed with toluene. The
crude product was purified Ngol i chr omat ogr aphy on
silica gel using dichloro ha et hanol : 0. 88 amoni a
(95:5:0.5 to 80:20:3) to/afford e title conpound as

an off-white foam 1.45 H NVR (400MHz, CD3OD): d

1.81 (m 2H) 1.92 (m 2H), 2.00 (s, 3H), 2.19 (s, 3H),
QMG@y@od@r(cmcidg(-@ mL3 w28 gdded 2¢p, soluties of the ¢ddnpoundad preparation

fﬁ-ﬂ(%—‘@r ma 25 ?, Jm T%Ep' d|$xg¥5(1o”1nf) A& thd 62dion was stirred at room

ten[pefa(tdfFeCfdro‘r&)hQurSI udtcopresysjd )sh&wedatlmzlstaﬂdﬁhg. material remained, so

oG S} O RS S BARTES B s s

fog ,a &rtMIen’rrolllr) at réoahlemp@rﬁuret | Tbe ocactibn maxtudOVad thegn concentrated

9nd7e|$ rga[}%e%i &? %ry ﬁ)%)c%‘ ee&lsc’ag}lafvié%s él{r%ﬂ &5 éo&ggnd'%omatography

hm)alhea ge'IThlsmgamrml‘onmetbaue meﬂwotbﬂeem’(m@ﬂ&@m‘rmey The product was
{a;e%ﬂ'gggd Ri& %?c;ﬁro dOmgtagrﬁge QM[}]e? tzggg%rgJﬁ%gtlérﬁcgm{)n%@dgﬁean off-white

centr reduced
feam. azeotroped with toluene and the crude product was

PN g ERET ¢ AR T 0 B33 MR k. e . o,
2581mi, aHJ, 3080 O, L1Hp 38 (?rQPBD), 306 grfgf oy 7t10|-'|£(|\2|b(|\/‘.|j:$t 1( 9, 7.35 (24, 1H)
?:%gﬁ%dnq'd? LSy é?c}c%f%?wmz 80 (%g' 1H), 3.10 (m

3.59 (m 2H), 3.86 (m 1H), 7.26 (m 1H), 7.40

) %fezp%qp gés (A[Mﬁ_orﬁ%gggly{q%oﬂys gé:gneth;l-'g)-pyrro% -3-yl-4H-1,2,4-

4-{4- (4-Chl orophenyl )-5-[(2,t@azdtd ri f I uor oet hoxy) net hyl
]-4H1 ,2,4- triazol-3- yl}pl@erlgl ne F

o8]

A solution of the compound of preparation 104 in 4M hydrochloric acid in dioxan (20

mL) was stirred at room temperature for 4 hours. The mixture was partitioned between
ethyl acetate and 2N sodium hydroxide solution, and the layers were separated. The
organic solution was dried over MgSO, and evaporated under reduced pressure to
provide the title compound.

'H NMR (400MHz, CDClg): § 2.00 (m, 5H), 2.20 (m, 5H), 2.80-3.02 (m, 2H), 3.10-3.27
(m, 1H), 7.05 (d, 1H), 7.38 (d, 1H), 7.41 (s, 1H); LCMS: m/z APCI* 277 [MH]"
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Trifluoroacetic acid (2.49 g, 21.8 mmol) was added to
a solution of 4-chloroaniline (3.63 g, 28.4 mol) and

wo b@soesvpound of preparation 58 (8.0 g, 21.9 nPol/JB2004/004059

toluene (50 nL), and the reac®von heated was under
reflux for 48 hours Tlc analysis showed that starting

mat eri al ‘? (%&551? addi tj anal triflﬁwhoacet c,acid
(Breparatiply 48 e e rpRh e Sy (st el B T R rigzol-3-yi-1,4-
further 4 hours under refl digzeddife cool ed nixture was
extracted with water, the aqueous [ ution was

basi fi ed usi ng potassi um hyd,g oxi & “ahd t hen extracted

wi t h di chl or onet hane (4x10(;h — The conbi ned organic
extracts were dried over and evapor at ed under

/. gt was purified by
a gel cartridge and

reduced pressure. The cr
col unmm chr omat ogr aphy u
an elution gradient of- \U/JP
di chl or onet hane: met hano 88 ammoifl a (100:0:0 to

43@ l-él'érc;chlof’i): Q:Sfr}u' éC{foénthSt i) & QQIBEE#QS’ a ébl@tﬂ)ngof tﬁE‘ dMRound of

p;egara@lnp 83-[)5 453g.81R. Q:i] mn;qua) |n cﬂom (40 @L)(amd.tge rqacp)tlon m@g;tlrred at
éé@ t%ﬁ%ﬁﬁrura éré ‘Fbarr]éﬁ ogﬁi grixt(n%' wad BondefRed Thderfaduced pressure

and{ the( zlesaueowe@hmmwope@s Hetwedrf Wwataroanst lethey.) mEhéJayersiiwere then
t
Syt dbs BEfcout o QLS budhds e BB hydrpdde ang the soluton
was extragtedowith iichicsapethade ¢8x)pr Epeacambioad pIgar(qe@trangs were dried
dded t

e e N R B e e D B Bt i (263 o,
ll_-l BMRY@H0PMHz, GDeQDYr & rFBhame2H) 52,84 )(matd4H),78L1 (FheH), 3.30 (m, 4H),
L3P D 2T ERER L2HE (BRI hoPmBep stk over
m xture was vvashed WI th 1IN sodi um hydroxi de sol uti on,

S:ﬁegg 8“1’2@5% '?@ﬂg ﬁ&g'gmgﬁg%? étgﬂggﬁldl 2.4-triazol-3-yl]-2-

chr omat ogr aphy on si I | camg&iylpumrazme
di chl or onet hane: net hanol : 0. 88 a _néﬂa (90:10:1) as
eluant to provide the t|tIe Q,onp und as a yellow oil,

45 nmg. LCMS: mz APCl + 361 + Preparatlon 155:
4-1 4- (4- Chl or ophenyl ) - Bzaret N4F+1

,2,4-triazol - 3- yI]benzon| Iuoroacetlc acid
(600 m., 8.1 mmol) was uspenS|on of

4-chl oroanili ne

The title compound was obtained as a yellow oil in 95% vyield from the compound of
preparation 94, following the procedure described for preparation 148.

'H NMR (400MHz, CDCl3): 8 1.14 (d, 3H), 2.10 (br s, 1H), 2.60 (m, 1H), 2.82 (m, 2H),
2.97 (m, 1H), 3.07 (m, 2H), 3.35 (s, 3H), 4.28 (d, 1H), 4.40 (d, 1H), 7.38 (d, 2H), 7.50 (d,
2H); LCMS: m/z APCI* 322 [MH]"
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(2.1 g, 16.2 mol) and
4- (5-met hyl -1, 3, 4- oxadi azol - 2-yl ) benzonitril e (Journal

wo ooosBszERL | sche Chemie, 1994; 336(8); 678-85) PAI/Ba(4/004059
16.2 mml) in tetrahydrofuram®50 nl) and the reaction
was heated at reflux for 22 hours. The cool ed m xture’

art.iti.qpe tween cetate ), and 20%
 JeBereligh 1805 i LRBRaBe s R Bkudin habg Bieao s
wer e separated. The or gamethyplhpeseings dried over MgSO4
and evapor at edunder reduced pressure. The residue was
triturated with ether amng a\m ni rum vol une of et hyl
acetate to afford the ti/t\,@/m:and as a white
crystalline solid, 2.8%g. 1H (400MHz, CDCI3): d
2.38 (s, 3H), 7.19 (d, 2H), LA5m 4H) 7.60 (d, 2H);
LOVB: nlz ES+ 295 [ MH] + Pr i :

4-[ 4- (4- Chl or ophenyl ) - 5- mepthyf- 4H 1 cH,
,2,4-triazol -3-yl]benzoi e’acid A sol ution of potassium

vd i 2 6.0 | i t 10
TGRS o Vi AR, A iiestutioh ¥fe, compound of
[.(ri%iragon 5932(Zt8ht1)§;,) 6.'68trﬁhbly lire dieh@?c%m%lhar&b;jmﬁ 'Imy% ard lﬂ;H solution was

. an e rea | O Wwas eat.e under re u or
SO0 G oo erpieralie o B d Ne GBS Eresenstien Fier reduced
pn@ésluhﬁatqemfuaﬁlem wesé Pdligi.sfmedcaitnfelttinbgétatEZtrbﬁ lwasmtad' W?h (1j N sodium
cqQo our was acl di e (0] ) an nce rate
iR, ot TrRdfie SobHE wes ikt @R MeSEh 268 andrated under
réﬁjldeg piléssl‘mkegr wﬁetch&ieeph rb@?dﬂ&{h@l p@ifi%gﬁtniﬁmﬁ}rﬁ?rt(@lﬁfx%rabhy using a
the sus I on wWas en fi] r ) I ate .
U0S, Bl 2T Aheh 57 eluloe grastest of Pich o BanginelBrid B8 ammonia
(100:0:0rta 0o d OV) tdnafdri aife titfd ddntpofld @k fanad7atringd to

B 2.3 6,5
il

af f ti cQnpound a ite solid.
PR b N G S ST R o ohe . B0 %
A3y (s2bb), 7400Q, ), 789 (d, RIPVE.CMBZMEARGI2 3b '

Pr e(par a%i or?g(%sr ) 4- [ 4(- (4- Cnl or ophenyl ) - 5-%& h]yl -4H1
,2,4-triazol -3-yl]benzoyl chloride Oxalyl chloride (3

L, PAgpdFalibi 160 4. puACCRY oM MetHyBrchyl-baRaTAfliaber £3.-tiazol 3
drops) were added to a solution of the acid of

preparation 156 (2 g, 6.4 YH#B#Yding di chl or onet hane

(200 nL) and the m xture wasngtigred at room

tenperature for 2 hours. TH ﬁﬁ(tnge was filtered, the
filtrate was evaporated underNcedficed pressure and the

resi due was azeotroped w di onet hane (3x200 ni)

to afford the title co a orange oil, 2.01

g. 1H NVR (400MHz, CDCI3)N—d 2.78 (& 3H), 7.58 (d,

2H), 7.63 (d, 2H), 7.74 (*m 2H), 8.06 (d, 2H).

A mixture of the compound of preparation 1 (3 g, 11.2 mmol), 4-chloro-2-methylaniline

(2.4 g, 16.8 mmol) and trifluoroacetic acid (0.8 mL, 11.2 mmol) in toluene (30 mL) was
stired at room temperature for 110°C for 18 hours. The cooled mixture was
concentrated under reduced pressure, 2M sodium hydroxide solution (10 mL) added and
the mixture was azeotroped with toluene. The crude product was purified by column
chromatography on silica gel using dichloromethane:methanol:0.88 ammonia (95:5:0.5
to 80:20:3) to afford the title compound as an off-white foam, 1.45 g.

'H NMR (400MHz, CD;0D): § 1.81 (m, 2H), 1.92 (m, 2H), 2.00 (s, 3H), 2.19 (s, 3H),
2.60-2.78 (m, 3H), 3.20 (m, 2H), 7.38 (d, 1H), 7.46 (d, 1H), 7.59 (s, 1H); LCMS: m/z
APCI* 291 [MH]
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Preparation 158: 1-[4-(4-Chlorophenyl)-5-nethyl-4H1
,2,4-triazol -3-yl]piperidine-4- carboxylic acid A

WG olssss of the ester of preparation 90 (4 g, PADIBR004/004059

mol ) and 4N sodi um hydroxi de®13 m , 52 mmol) in
di oxan (20 nL) was stirred at roomtenperature for 2

RRgratohoar e T EahES RDbiee R RE BN ARSI piperiaine

aqueous | ayer was aci di f digtflubapélate usi ng 2N
hydrochl oric acid, the resul{i ng@_Er eci pitate was
filtered off and vvashed Wt The solid was

triturated with ether, filt addrledln vacuo to

afford the title conmpoun te solid. 1H NWR

(400MHz, CD30D): d 1.52- 181(m 2H) ,
28

2.21 (s, 3H), 2.40 (m 1 3.21-3.36
(m 2H), 7.47 (d, 2H), 7H622<363d0H2H)C' Preparatlon 159:;

/S;l ZL%(tuS?Icgh Lnoro heﬁér@%ﬁ% {)Eﬂq_aiatl({l A t(?QOaZng 3.4 mmol), 4-chloro-2-
fféobdahmh@e(n bglh r}ﬂ?%%r Roh bed aludrddcetic acid! (28Beult, i3.7£ mmol) in

conmpound was obtained as a white solid, fromthe ester
telueng Eomk-awvpoatirgad aff b1IQ°6\ﬁP"nb? ROUES. mThgpo@e@mur,eé/vqsoconcentrated

Jnla@F reqlﬁéé‘tf ht@%gu Eoé 89%%%&95 'a g\ﬁqth%xrﬁﬁﬁfre métcopr&'qﬁated under

sodi um roxi de were USG e reacti on

r@d,mmmessg[@@e rqgsldyewslazegtyo;qqﬁ wittHoluene gnd thg craip product was

p%ﬂﬂ@d (59 Oéb}‘\?jmn Zcrﬁgmgfégﬁ%% oR: Sificd rQa_el )('ng Sgib4 I&ﬁ'on gradeint of

dﬁhidmpahamthqﬂ%ﬂ)fﬁbr @mma 016t to 80:20:3)’ o afford the titl
hyl - 4/
c%}a{p%uéé*a@h%ﬁg@ﬁ@%jérh] SegmRbhy

4-tria
"HENMRI ($0QI8IrZ, (G DRls)4 5 @&%ﬁ@/(mcﬂé)c RBOAMaiT kY, B 10 o, AH)e3.59 (m,

t g )
807 oo, ISR, APy el tptipo. st TR FISEHR, ahp: Lows:
rBARG" 299 8MHISt i rred under reflux for 16 hours Tlc
anal ysis showed that starting material remained, so

addi tional sodi um hydroxide (4N, 5 nm, 20 mmol) was
acRregaration 133¢ 4r{éd4Ghtamoptesyhrod (221 2driftloroatiedxyimethyl-44-1,2,4-

further 18 hours. The was partitioned
IRLpd Thiskife

bet ween ethyl acetate d the | ayers were
separated. The aqueo%\;zji}ﬁv\i/as acidified to pH 3.5
usi ng 2N hydrochl ori c \aci §l_a extracted with ethyl
acetate (2x). These co ani c

Q%

Trifluoroacetic acid (2.49 g, 21.8 mmol) was added to a solution of 4-chloroaniline (3.63
g, 28.4 mmol) and the compound of preparation 58 (8.0 g, 21.9 mmol) in toluene (50
mL), and the reaction heated was under reflux for 48 hours. Tlc analysis showed that
starting material remained, so additional trifluoroacetic acid (8 mL) was added and the
reaction was heated for a further 4 hours under reflux. The cooled mixture was
extracted with water, the aqueous solution was basified using potassium hydroxide and
then extracted with dichloromethane (4x100 mL). The combined organic extracts were
dried over MgSO, and evaporated under reduced pressure. The crude product was
purified by column chromatography using a silica gel cartridge and an elution gradient of
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extracts were dried over MgpSO4 and evapor ated under
reduced pressure. The product was triturated with

wetdwglocEset ate. The resulting solid was filteredr/mB2004/004059

and dried to provide the titld%onpound as a white
solid, 800 ng. 1H NWR (400MHz, CD3OD): d 1.18 (s, 3H),

éﬁlﬁ&oé@h@%@ﬂet%ﬁ%ﬁaOS?@Afggr?“dOm%}_ﬁlﬁo&s% (Hgs 1% 8) (tng\gve the title

cumpobR@l 43885 [ VH + Preparati on 161:

A PO DRRIECHL el b a2 79 3. 5.37 (m, 210, 382 . 20,

4284l aar(opseir)) 4.58()i2eyad2a(E 268, B88 ¢, 2. BCM$DhYz BBS375.1
ed portionwi se to a suspension of the hydrazi de of

[&ﬁ'ﬂparati on 18 (7.0 g, 50.6 mmol) in ethanol (200 i)

and the m'xture was stirred at roomtenperature for 72

our s. esul fi recipi e was filtered o

Shaatiog 10 el ClerRaReal- ¢ Bl BdBimetian etby ot 24-riazols-
conpound as a white solid,y}bthehdile 1H NVR (400MHz,
CD30D): d 5.30 (s, 2H), 7.36 (d, 2H), 7.44 (d, 2H),
7.78 (s, 2H).Preparat i 2:
4- (4- Chl or ophenyl ) -5- (2 AN
,2,3-triazol -2-yl nmethyl)-2, 4-\di lydr o- 3t f -
1,2,4-triazole-3-thione HA gol ution of the conpound
of preparation 161 (14.5 6. 5 ) and 2M sodi um
hydr oxi de sol ution (232 465 Fin ethanol (36
m_) was stirred at 800@"f or 18 houfs. The cool ed

AibdEroB e B (FfhutnD, 55 ) FhoR @RI {ojRA ot the
adinlqimlumi gﬁﬁtdpamlo(rﬁ‘tmor @aGOh”)g 0. B:Benmog’glcglgidommﬁue rneé (t1 ornL) were
SRl iA BRUGT & £ AR Bh e -dE T hae SR eRS e g mon
%@4@% {5 ﬁ@@b@?&d 5 héﬂedgrﬁgn g.'rb%l ?IIIcKo/\I."]&ﬂo(v&brmZ’(bD"oom

2 S,
tgm{)Fr@ L(rg OE}H{) %@WHWP?” gt};'%qgiefph?” Ltrmebs'lOl,ﬂ’t fIhe mixture was washed
with N bodigmdlydrdxide]soritioy, c}rrea\év(/erlM%SQ bihd aiéﬂo%t%nder reduced

Pot assiym t erf - but oxi de was a
RrESSYre oﬁﬂﬁ ¢ryde BTOdPﬁté”%%ﬁﬂ%t?ﬁ'Sﬂ &y GP'UB}"e%‘éQ'E?‘%’SWP%Q“ ica,gel using

dichlatom@thaRBImethdhol: €188 AmtHsMA WERTD: { Xaleltdnt t@P@vrdaehe title
suspensi on mﬁ@yyog rred at roomt errperat ure

BS as e 40dN%enesul phonate (4.8 g, 25.7
LCMS: m/z APCI" 361 [MH]"

Preparation 155: 4-[4-(4-Chlorophenyl)-5-methyl-4H-1,2,4-triazol-3-yl]benzonitrile

N
N( Ny—CH,
>—'N
NC ci

Trifluoroacetic acid (600 uL, 8.1 mmol) was added to a suspension of 4-chloroaniline
(2.1 g, 16.2 mmol) and 4-(5-methyl-1,3,4-oxadiazol-2-yl)benzonitrile (Journal fir
Praktische Chemie, 1994; 336(8); 678-85) (3.0 g, 16.2 mmol) in tetrahydrofuran (50 mL)
and the reaction was heated at reflux for 22 hours. The cooled mixture was partitioned
between ethyl acetate (300 mL) and 20% aqueous 0.88 ammonia (120 mL), and then
the layers were separated. The organic phase was dried over MgSO, and evaporated
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mol ) was added and the m xture was heated under
reflux for 45 mnutes, then at roomtenperature for a

wo mosiea7s£ hours. The m xture was dil uted w t hPCT/IB2004/004059

di chl oronet hane (1000 ni), wash¥ed wi th saturated
amoni um chl ori de solution (300 nL) and brine (300 ni)

then it was dried gver NESO4 and e%ﬁ@% %ed under
MBRRICBAHGSHPEITHES: egidHe wagditerat 8iNBLANG 7 Btnigym volume
opétHyIcehite tRdfRed fehtitle@d bh@as g ity Bhyaealline solid, 2829

qll chl or onet hane: net hanol ﬂzb as el uant to pro

RH@%’[&M‘ %38 (g. HiH'  roofRe (M chth §)60 (ei 2H)

ZCK/% (rﬁ/zE%Hkgngﬁf‘r (s, 2H), 7.02 (d, 2H), 7.41 (d,
CI\/B m z ES+ 329 [ MNa] +Preparati on

164 2-{[4-(4- ChI orophenyl) - 5- (net hyl sul fonyl)-4H1
, 2 pfhsid Lol f4i
‘b ﬁ%gﬁrgt?%ﬂgg?%eﬂn ;%)(F?ma%dogh%w -5- ﬂﬁeawlef-l 1, B4 %{zol -3- gl]benzmc acid
added to a solution of the compolind of preparation 163
(1.5 g, 4.90 nmol) in dichloronettane’ (60 n) and the
reaction was stirred at ro grature for 18 hours.
The m xture was diluted wi omet hane, then
washed with saturated sodi nat e sol ution (300
m.) and brine (200 ni). e organi c\solution was dried
over Na2SO4 and concentrafd under r€&duced pressure.
Ixn%%\l;gngﬁ 8?'?&53?@% hgdr‘?fgﬁegét%lfbe%‘ﬁ' Mlgﬁg{h\%‘t% (1099@%94 L&fd o a
salliiah ofthelcorgpourid dfipregaratiohia 55 (DUQS? 2 ramgl) #reethgenaglycol

aﬂfe?h)ﬁ%wé? UQO mZ]Eé% tgg {e%gkg] +sé%g%gruaﬁgp reﬂi)éé] 1g%burs Ethanol

{6000l pwas addedrandythe reashiemwes beged undergetioufode frteda 2 hours. The
Eho1aT Ao abeg Ui (BPYq i oG ReR1RY 38,058 essyre. The
resixiue was Qaitr‘aahedlusmg@homgrpmaﬂnananwmuo B8 @ammvada (84:14:2), the
%ﬁ%@ngﬁaﬁ vJaQ?thefﬁféPéooéhci’ﬁé fn?ht lté w§§j evgpro dﬁl gﬁaé}%d&% pressure.
WAS Concent rat eq ressure,

fThe praglsictowvas tibsated Withether; filterest d!ffliandidreﬂcabaffoahmettlﬂe compound
39% Hltgréoiﬁ?s washed with water (x2), then brine. The

Ion was dried over MgJSO4 and evapor at ed under
1 MR (0P Mz GDeODY 8c.3® (il 3HING . 19 (nh, &tH)OTIBB Yah RH)S7.80 (d, 2H);

d -NVR (400MHz, CDCI3): d 1.49 (t, 3H),

E% 42'5%%6&“}41 (d, 1H), 7.05 (s, 1H), 7.81 (d.

Preparati on 166: 4-Chl oro-2-ethoxyaniline

Preparatlon 157: 4-[4-(4-Chlorophenyl)-5-methyl-4H-1,2,4-triazol-3-yl]benzoyl! chloride

N
Wy
N

Cl Cl
Oxalyl chloride (3 mL, 32 mmol) followed by N,N-dimethylformamide (5 drops) were
added to a solution of the acid of preparation 156 (2 g, 6.4 mmol) in dichloromethane
(200 mL) and the mixture was stirred at room temperature for 2 hours. The mixture was
filtered, the filtrate was evaporated under reduced pressure and the residue was
azeotroped with dichloromethane (3x200 mL) to afford the title compound as an orange
oil, 2.01 g.
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A mxture of the nitro conmpound of preparation 165
(3.30 g, 16.4 mol ), iron powder (2.7 g, 49 mmol) and

wa@ ad0sioeaTs£hl oride (810 ng, 7.4 nmol) in water PEI/IR2)04/004059

and ethanol (30 mL) was heat ed'®der reflux for 3.5
hours. The cooled m xture was filtered through

Celite n il rat congentrat nger,

FoTabdn e R frd Gl 3pdd BT 1ol Gt B2k (meRH). 8.0

(geigy. and ethyl acetate, the |layers were separated and

the organi c phase was washed further with brine. The

sol ution was dried over MgJSO4 and evapor ated under

I eRdpafhtioherssy $4- ﬂbﬁloﬁdpﬂudﬁylpﬁih%m\ﬂ-wﬂﬁ 2aurindl-adbiperidine-4-

col um chronatography on silica gel using an elution

gradi ent of pentane; et hylC3RQY4g ’Q100 0 to 0:100) to

afford the title conpound as an/ 2.4 g. 1H NWR

(400MHz, CDCI3): d 1.42 (t, h?ﬁo@%(q, 2H), 6.61 (d,

1H), 6.76 (m 2H). Wepmato <

1- (5-Chl oro-2-nitrobenzyl pyr ol

m., 48.5 mmol) was added t

5-chl oro-2-ni trobenzal & de (6 ¢

dlchloronethane (150 nl) sand the SOkMtIOﬂ was stirred
roomtenperature for, 30 m nutes. The sol ution was

A ﬁ@ﬁtlcmfﬁ%es;tﬁr ofgureparation 99i(t e 1 9-AaemeR)HANSRIYM hysiroxide (13
rﬁ@%ﬁnﬁml)%déxmo)ml‘_’ﬁﬁasaﬁﬂ%g R PSdrh RIS SurdBES homtjrs The

addi t1on was conplete, the reaction was stirred

it weﬁperftla@rmdebwfﬁemww@ua@d ethieacetaie enG eRigsomYhEd
éFétéoOdTHé”écﬁ%BBQ ré%rewésoééi'&ﬁémto o u%@.ngw h%&ﬁ@ﬂon@%nd the

evapor at ed under réduced pressure. he“resi’d

rgeuting presipiéate WSélaer@mvffcaﬂdovﬁh@g ] matefn T@PlﬁO&%wgétrlturated with

RN AiteREdhd @f‘?&)t iﬁt\ﬁc&@f&teﬁﬁﬁ‘d ﬁ'\%@ﬂé@)n{p@uﬁé 5@5 Wh‘t@ §olld
title conpound %1( ow sol
m,

MOOWE!JCI@?aOD) @.@Z (¢ HH), 2858"1( &H) 2@1 (533*982 40 (m,

e, Z'Z{géﬂj%ﬁ”f“ﬁh pr7e<§,a2r§t, s2(gfgfd. 1.

4- Chl or o- 2- (pyrrolldln 1-ylnmethyl)aniline A m xture of

Ean:? G k e 4 (Q Lfg’g&' é@én@ﬂ 5:L @Elal{’l 21321 gﬁod-%%ﬁem I4)-/ 135 Ql-trlazol-

hydr ogenat ed at 40 @s/I]plaerwlnaaWtb@md@ra@tdjre for 2

hours. The m xture was filferegthrough Arbocel (r) and
the filtrate was evapgrate Nu%ﬂelx re d pressure.
The resi due was purlf e co Ay t ography on

silica gelusing an el uti on gradi ent ofV

di chl or onet hane: net hanol : 0. @] pnia (95:5:0.5to
90:10:1) to afford the title pound as a solid, 3.95
g. 1H NWMR (400MHz, CDCI3): d/1.78 (m 4H), 2.48 (m

oH), 3.59 (s, 2H), 4.65-4.90° (br s,

The title compound was obtained as a white solid, from the ester of preparation 91,

following a similar procedure to that described for preparation 158, except that 10 eq. of
sodium hydroxide were used in the reaction.

'H NMR (400MHz, CD;0D): & 1.48-1.60 (m, 2H), 1.81 (m, 2H), 2.40 (m, 1H), 2.82 (m,
2H), 3.32 (m, 2H), 5.64 (s, 2H), 7.30 (d, 2H), 7.50 (d, 2H), 7.58 (s, 2H), LCMS: m/z
APCI" 388 [MH]"



2H), 6.56 (d, 1H), 6.98 (s, 1H), 7.00 (d, 1H. LQVE:
mz APCI+ 211 [ MH + Preparation 169:

wd2qop463784 Chl or ophenyl ) - 5- pi peri di n- 4-yl - 4/ 7- 1PCT/IB2004/004059
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,2,4-triazol-3- yl]methyl}norpf8tine A solution of the
conpound of preparation 101 (8.6 g, 18.6 mml) in

d 4 drochl or i id, ] 0

i ) haspralragBLi e Ut blnpendt wietit b foti e oyl
sol ution was evapormétdipipereine-uatiasndipigssur e and the
resi due was partitioned betvveen N sodi um hydr oxi de

sol ution and ethyl acetate. fing solid was
filtered off and dried to affor hefltle compound as
a white solid, 1.2 g. The rat& was separated, the

aqueous | ayer was extracteg wth | or omet hane and

t he conbi ned organic sqf ors we dried over MgSO4

and evapor at ed under redutédpressune to afford

addi tional product, 1.11 Y LCVS: m2 APCI+ 362 [MH] +

RrrﬁiR@Fé‘bﬂ tA8 e&t@gof ﬁ@bﬁra@l&n&ﬁ @A-4d & 4(@Hnﬁol) and 4N sodium hydroxide
3-triazol -2-ylacety dédr azi noj

SO Do BT HaOiorar DB AR SirRA undeq rellepnds GRuTs. Tic
Qﬁal%@%\r&eﬁ‘)ﬁﬂéﬂ%@&%g natriaflrdniiindd go a?]@@orgal QH@han r@fﬁﬂmde 4N, 5

the hydrazi de of preparation 18

Mk @9 81nel waea a'(“i@‘@ rﬁﬁ‘}t'o\wsd&ﬂeé’ouﬂqﬁfr Eﬁi‘uﬂé@ aof&%thef 18

H&@’r@r TN cooled mixture was partltloned between ethyl acetate and water, and the
1- (3- Di net hyl am nopropyl ) - 3-et hyl carbodi i m de

layasovare sepdiatedo I he a@ueq_@g:f@smspcﬁﬁ@dég 8B8PB -9 paing gN
AGELEHIOHE AN AR extrRebdlAth dthy) %%Eta\’@@x)?’aﬁh%@ ddribthed organic

addi ti onal di chl or onet hane he resul ting
8¥rasts wer e\/@é@"\ﬁé(?'h@@ Psaﬁ‘i’rﬁYWatF%Hﬁ@f dediced p(?ﬁ?érec hihe product

Wﬁé‘?ﬂtbr@féd\’\ﬁﬁn SRVIRIcBlate. T@m@ﬁlﬂﬁ’cj‘é‘&id vidsriktePdd offGsd @ekdad provide
and eneous sol ution was concentrated in vacuo

"@WSWB’B@OE{ agp white el 808 Mpr ox. 700C, and al | owed
19 NRARO 4ob91r&"’@b§@bz taef%(sabm CH :¥8 (n*ﬂ Abhi § 6o 19, 2ﬁﬁ9 21 (s, 3H), 2.92

resul tingthick [urr tered in Va

(msting 1%(%%%8—4% @paHW 5{31@ a’rl) L&MB Iz ML a$ﬁ:’f3 yHIed
in vacuo at 500C to give the title conpound as a white
solid, 25.3 g (55%. The liquors fromthe filtration
wer e conceRreparation hék rN-("eGl]mehpmé)sgﬂ?/éHZﬁ-ltF@ml -2-

volunme, the resulti q?cle?ﬁfhgﬁra%écérﬁaﬂb%ﬂw a'gkt h water (50

nmL) and vi gorously s rre Ive slurry
within two m nutes. Af erlmg gr | ation, the
slurry was filtered ( lS

Ci
4-Chlorophenylisothiocyanate (8.58 g, 50.6 mmol) was added portionwise to a
suspension of the hydrazide of preparation 18 (7.0 g, 50.6 mmol) in ethanol (200 mL)
and the mixture was stirred at room temperature for 72 hours. The resulting precipitate
was filtered off, washed with ether and dried to afford the title compound as a white

solid, 14.5 g.
'H NMR (400MHz, CD;0D): & 5.30 (s, 2H), 7.36 (d, 2H), 7.44 (d, 2H), 7.78 (s, 2H).
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filtration), the residues washed with water (2 10 ni)
and dried in vacuo at 500C to give additional product,

W@2®5063738% . 1H NVR (CDCI 3) d: 1.42 (s, 9H), BCBB2004/004059 . .

.85 (m 4H), 2.41 (m 1H), 2.794t, 2H), 4.12 (d, 2H)),
5.21 (s, 2H), 7.70 (s, 2H), 9.15 (d, 1H), 9.75 (d,

1 rpeeraleB 0B P e R PCLA S3icee! Bulpainy) 2 riihvaro-ar

foll owi ng sol utions werg2usfagkoisaithiony! i c acid, ZCO2H,
was di ssol ved in di methyl acetanide (anhydrous) plus 3
.75%triethylamne at 0.2M @Q?grﬁnt ration. the am ne of
preparation 2a was di ssol ved (anhydr ous) plus

3.75% triethylam ne at O. Hn entration. HBTU was
di ssol ved in DVA (anhydrﬁat @%goncent ration.
(N.B. Gentle sonication a war er bath (tenp
<40C), was used to dis$blve the nmononers where

REGRAIBA LY the c’éﬁm‘b@hhd@ﬂﬁ@baat%eﬁﬂlr(% 5-@1 a6 rﬁﬁﬁfol)%ﬂd SRR Sium

was between 20 and 30 m cronvol es

Pedrpéde peldtian (282 Ml 465 eneaininfasha (36/rﬁb)| \@asf iediad 80°C for 18
RG@s € ThERobEd AfbktHRIvRe ?&cﬁﬁ’é'odt'orlﬂ-l u%% Iabﬁlcetrﬂb%grr&eﬁﬁ)ﬂonc acid,

Reactions were perfornmed In a | ene
meatl@NasagxtMeﬁgvu@Cq|¢h|¢rgﬁ§tl'(a0e1 502'@_),76' h@g:om_’pl qganlc solutions

Feee\%gglea%ot Lﬂ‘lﬁ dﬂ%&%ﬁge%%yr@éus ey Jh& dﬁé:bgmﬁ&lnldt s%hlge solid,

0.15 were a tot
M) Solution (0.15 m, 30 mml es, 1.5 eq.) was added

SRS iz, EpobED B3 KR 58 2P0 FHP (F 2 258, 2

between a pair of netal plates.e) The plate was heated

'ﬁ?e@ﬂaﬁ&‘?%& 9 g@ Afﬂ @ orgﬁ%g\y,@%d(n’i '&gﬂhfo ‘ZI—I 1 ?499&201 M ethyi}-2H-

oven ov en co

undanped and placed in a GEESWmud&)reane t he
solvent. g) The sanples werg,re-dissolved in
DVSO wat er (9:1) (500//1) ahd apy particul ate

Qi

Potassium tert-butoxide (2.9 g, 25.6 mmol) was added to a solution of the compound of
preparation 162 (7.5 g, 25.6 mmol) in tetrahydrofuran (250 mL) and the suspension was
stirred at room temperature for 30 minutes. Methyl p-toluenesulphonate (4.8 g, 25.7
mmol) was added and the mixture was heated under reflux for 45 minutes, then at room
temperature for a further 2 hours. The mixture was diluted with dichloromethane (1000
mL), washed with saturated ammonium chloride solution (300 mL) and brine (300 mL)
then it was dried over MgSQO, and evaporated under reduced pressure. The crude
material was purified by column chromatography on silica gel using
dichloromethane:methanol (85:15) as eluant to provide the title compound, 4.9 g.

'H NMR (400MHz, CDCls): § 2.70 (s, 3H), 5.64 (s, 2H), 7.02 (d, 2H), 7.41 (d, 2H), 7.54
(s, 2H). LCMS: m/z ES" 329 [MNa]"
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matter was renoved by filtration, h) Purification was
carried out by RP-HPLC. HPLC purification conditions:

w@loamws7s£Phenonenex Luna C18, 10um 150 x 10 npaT/tB2004/004059

Tenperat ure: ambi ent Eluent A71%:05% Di ethyl amine in
wat er Eluent B: Acetonitrile Sanples dissolved in: 90%

e .
AN faR R R Bl AR " 2effpzo o yimetny-
G lson LC Punp Initial CahilRj3snazol&ol vents A% 80.0 B%
20.0 Flow (mM/mn) 8.000 G}son LC Punp G adient
Ti net abl e: Tine A% B% Fl @Mg]m /[yjvin) 0.00 80.0 20.0
8. 000 0.20 80.0 20.0 8.00Q” .\pf)‘ﬁ. 0 95.0 8.000 9.00
5.0 95.0 8.000 9.10 80.0 20.(Qn8/000 10.5080.0 20.0
8.000 G Ison 119 uv deteg moni t gl ng at 254nm
Col l ector set at 225nm Dyal ssensity vty 200 Peak
sensitivity 80 Peak w @ 0.3 m n.N= HPLC anal ysi s

%Paqéﬁlérggéc’rbgﬁzdoicwgég (382 Sﬂé.gg?ﬁr%l) v(\jlgg g('iéesd: to a solution of the

compound of preparation 163 (1.5 g, 4.90 mmol) in dichloromethane (60 mL) and the

reaction was stirred at room temperature for 18 hours. The mixture was diluted with
dichloromethane, then washed with saturated sodium bicarbonate solution (300 mL) and
brine (200 mL). The organic solution was dried over Na,SO,4 and concentrated under
reduced pressure. The residual solid was washed with ethanol, then dried in vacuo to
afford the title compound as a white solid, 1.40 g.

'H NMR (400MHz, CDCls): 5 3.46 (s, 3H), 5.69 (s, 2H), 7.18 (d, 2H), 7.41 (d, 2H), 7.57
(s, 2H); LCMS: m/z ES® 361 [MNa]"

Preparation 165: 4-Chloro-2-ethoxynitrobenzene

o)
o

Q
. N,

Sodium ethoxide (21% in ethanol, 8.6 mL, 26 mmol) was added dropwise to a solution of
4-chloro-2-fluoronitrobenzene (3 g, 17.1 mmol) in ethanol (20 mL), and once addition
was complete the reaction was stirred for a further hour. The mixture was concentrated
under reduced pressure, the residue was diluted with ethyl acetate, and the solution was
washed with water (x2), then brine. The solution was dried over MgSO, and evaporated
under reduced pressure to afford the title compound as a solid, 3.45 g.
"H NMR (400MHz, CDCls): & 1.49 (t, 3H), 4.19 (g, 2H), 7.00 (d, 1H), 7.05 (s, 1H), 7.81

(d, 1H).
Preparation 166: 4-Chloro-2-ethoxyaniline

NH,
Cl CH,

A mixture of the nitro compound of preparation 165 (3.30 g, 16.4 mmol), iron powder
(2.7 g, 49 mmol) and calcium chloride (810 mg, 7.4 mmol) in water (5 mL) and ethanol



Col um: Phenonenex Luna C18, 5um 30 x 4.6 mmid.
El uent A: 0.05% Di ethylam ne in water El uent B:

woew5/068754 | | e Sanpl es di ssolved in: 90% PCT/IB2004/004059
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Di et hyl sul phoxi de in water S&®fl e | oaded using Gl son
Quad Z with Injection Volume of 5m Waters 1525 binary

P, | nitial nditi.on Sol ve AV
g T fedisd unadt Pl BF s nidys SRS efaled Pinturgad terea through
?ﬁlhé@rﬁbr}dLﬂieFMﬁ@teQJ@si b@m;eanat@Etlarhblbe reduted g{lr_@éiluﬁia%/ng/ residue was
tabl e contains 4 eptries ich are: Tine A% B%
‘?%%69"@ dRstweenowatepand GW{ acefgesthe layers) weressrpagateg agd the organic

@:é&ehﬁ@%&%dl furter Withebringb0 m&%omb@ggas@rdnea/\bdvéf MgSO, and

2488 d th detector m

Spoth wrde) eI PHPESHES. T ThBeeHer Arods ume ayahed by column

EHromvat ra'%)hb@h é\@é@eﬁmﬁﬁg é@ BRitiSH gra%n@bﬁp&@n@&ﬁyl%c%k (100:0 to
e vol tage Y, |IIa 3.85 kv

%fo @ tearwg'ge t'%cw&% | g5an,oll. %

'H NMR (400MHz, CDClg): § 1.42 (t, 3H), 402 (q, 2H), 6.61 (d, 1H), 6.76 (m, 2H).

Preparation 167: 1-(5-Chloro-2-nitrobenzyl)pyrrolidine
cl

O~ &
o Yo

Pyrrolidine (4 mL, 48.5 mmol) was added to a solution of 5-chloro-2-nitrobenzaldehyde
(6 g, 32.2 mmol) in dichloromethane (150 mL) and the solution was stirred at room
temperature for 30 minutes. The solution was then cooled in ice, and sodium
triacetoxyborohydride (10.3 g, 48.5 mmol) was added portionwise. Once addition was
complete, the reaction was stirred at room temperature for 4 hours. The reaction was
washed with sodium carbonate solution, dried over MgSO, and evaporated under
reduced pressure. The residual oil was purified by column chromatography on silica gel
using ethyl acetate:pentane (86:14) to afford the title compound as a pale yellow solid,
6.3g. ‘

"H NMR (400MHz, CDCly): & 1.82 (m, 4H), 2.58 (m, 2H), 3.98 (s, 2H), 7.37 (d, 1H), 7.80
(s, 1H), 7.87 (d, 1H). LCMS: m/z APCI" 241 [MH]"

Preparation 168: 4-Chloro-2-(pyrrolidin-1-ylmethyl)aniline

NH,
O

A mixture of the compound of preparation 167 (6.2 g, 25.8 mmol) and Raney® Nickel

Cl

(400 mg) in ethanol (200 mL) was hydrogenated at 40 psi and room temperature for 2
hours. The mixture was filtered through Arbocel® and the filtrate was evaporated under

reduced pressure. The residue was purified by column chromatography on silica gel
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Desol vati on gas: 800 I/mn Source Tenp: 3000C. Scan
range 160-1000 DaEx. Z Mass ion of HPLC Retn No.

w@eowdoerrs4ime (M ns) found 1 2- Hx;t hoxy- pyr di nPGF/IE2004/004059

412.15 1.55 2 3-trifluoronet hy
2- met hoxy- phenyl 4 11.15 1.35 4

e hanaty par| R pmeRgnd Srricry a8 ammonia (95:59.5 to
90: 1 1)tozfferd hexijle gpenpgundiasia $aid1 383 B 4-f | uor o- phenyl

1 1. Qroy nyl .

A adontie CECRREYARGIN 248 o dShitr iy 4 g o
2496.98 (d. #9, 6.282s,4H)j TAO ¢, dH)hie®IVE: MAPAREGI" 219 IVIEHB

3, 4-di chl oro- phenyl 449.06 2.04 14 2,5-di chl oro- phenyl

449.06 1.99 15 4-et hoxy-phenyl 425.17 1.77 16
4- metPneparatiomn69:- H{jé1i4-Chib2apHEBYI)-58Hpetidin-4-yl-4H-1,2, 4-triazol-3-

4- Chl or o- 2- met hoxy- phenyl 445. 1 3 89 18
2- et hoxy- phenyl 425.17 %Wﬁ@@“’fé&’ 0 nol i n- 1-yl 432.15
1.6 20 2, 6-di net hyl - ph 4/9\Nl7 1.82 21
qgui nolin-2-yl 432. 15 HN 74 J&
N N/ \O

/

phenyl 449.13 2 3

cl
A solution of the compound of preparation 101 (8.6 g, 18.6 mmol) in dioxan (50 mL)
and 4M hydrochloric acid in dioxan (30 mL) was stirred at room temperature for 18
hours. The solution was evaporated under reduced pressure and the residue was
partitioned between 2N sodium hydroxide solution and ethyl acetate. The resulting solid
was filtered off and dried to afford the title compound as a white solid, 1.2 g. The filtrate
was separated, the aqueous layer was extracted with dichloromethane and the
combined organic solutions were dried over MgSO, and evaporated under reduced
pressure to afford additional product, 1.11 g.
LCMS: m/z APCI" 362 [MH]"

Preparation 170: tert-Butyl 4-{[2-(2H-1,2,3-triazol-2-ylacetyl)hydrazino]

carbonyl}piperidine-1-carboxylate
0 N=
H,C Qo I/>
N
Hacé\OJ\N\S\\(H\ )X\/ N
H,C N
0

A suspension of N-Boc-isonipecotic acid (30.0 g, 130.8 mmol) and the hydrazide of
preparation 18 (18.5 g, 130.8 mmol) in dichloromethane (150 mL) was cooled in an ice
bath under N,. 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (25.6 g,
133.5 mmol) was added via an addition funnel, and the funnel was washed with
additional dichloromethane (10 mL). The resulting solution was warmed to ambient
temperature. Once the reaction was complete, iso-propanol (150 mL) was added and
the homogeneous solution was concentrated in vacuo to approx 165 mL, heated to

approx. 70°C, and allowed to cool to ambient temperature with stirring. The resulting



22 quinolin-4-yl 432.15 1.6 23 quinolin-3-yl 432.15
1.57 24 2-Chl oro-6-fluoro-phenyl 433.09 1.54 25

W@ 28506308 or o- phenyl 449.06 1. 9%@26 2, 5- di f | uor©F/2e0wyd04059

10

15

20

25

30

417.12 1.82 27 2, 5-di et hoxy- p nyl 441.16 1.55 28
2, 3-di fl uoro- phenyl 417.12 1.8 29 2, 4-difl uoro-phenyl

ﬁl\ﬂ v@f%telslé;rrfg/ﬁ§ f‘ﬂFr‘%Efth%SQ Wg \ﬁﬂl’% 131:2pr31 §13>| §1]5 mt, and 30 mL)

4-1 sopropyl pyr
39bdries in vaﬁlalatfﬂoae togine fe el compbung Ias A4!@1Ite50&d 25. 3 g (55%).

SR RN, e koo e s e oo clome
thetr8ruitrg syiramwas tdated vithlwater (503ML) and vigorously stirred to give a thick
fl - ph I
?%T‘ % Wil ﬁ%°x§/“q'g%§%§|ﬁ%5‘?"@%@q ;‘L’R@E 4‘n zt'é TYPo1as ffpred (rapid
fﬂﬁé"nohiﬂ the %ld&resr}a\tdsbdd/ wﬂﬂ w;at:drlrgﬁ. *ZIl-OMZlé)éﬁ?izdrgedgz &dcuo at 50°C to give
t - phen : :
%d‘{%‘ FFP?‘F Eséﬁé‘%e 43501 1. 87

%mﬁuﬂocﬁml dumﬁ%) £96-1185 (n, 324)52 11 (m, 1H)| 273 (t, 2|H) 4.12 (d,
trifluorq-pheny propyl - pheny

G252 &, 248 378D S 18 I8 HIR SR phony! 467 12

1.92 3-fluoro-2- nethyl phenyl 413.15 1.82

2, 4-di chl oro-5-fl uoro-phenyl 467.05 2.05

3- f | uor o- 4- met hoxy- phenf¥@ pleslto162:

oty

Examples 1 to 162 illustrated below were synthesised as a library. The following
solutions were used:

carboxylic acid, ZCO,H, was dissolved in dimethylacetamide (anhydrous) plus 3
.75% triethylamine at 0.2M concentration.

the amine of preparation 2a was dissolved in DMA (anhydrous) plus 3.75%
triethylamine at 0.2M concentration.

HBTU was dissolved in DMA (anhydrous) at 0.2M concentration.

(N.B. Gentle sonication, in a warm water bath (temp <40°C), was used to dissolve the

monomers where necessary.)

Experimental Procedure:
The reaction Scale was between 20 and 30 micromoles per well (experimental details
shown for 20 ymole reaction, scale can be adjusted accordingly within this range).
Reactions were performed in a polypropylene 96 well plate.

a) Amine solutions (0.1ml, 20 umoles, 1 eq.) were added to the wells

b) Carboxylic acid solutions (0.15ml, 30 yumoles, 1.5 eq.) were added to the wells

c) HBTU Solution (0.15 ml, 30 umoles, 1.5 eq.) was added to each well

d) The polypropylene 96 well plate was sealed with a PTFE and Rubber gasket and

clamped between a pair of metal plates.
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4-i sopropoxy-phenyl 439.18 1.89 4-propoxy-phenyl
439. 18 2.02 3-Chl oro-4-fluoro-phenyl 433.09 1.95

WQ@ 205063184 hoxy- pyridin-3-yl 442.16 1.7 PCT/IB2004/004059

2-fluoro-5-nethyl -phenyl 413.-169-1. 85
3-fluoro-5-trifluoronethyl -phenyl 467 12 2.09

4- dlfluoronethoxy pheng 447. 13 1. r{ X

45%) 17hePlgs wasdieaiesdt eh ough fofsﬁe*h% 6@“? “16 'eﬁéo ool down in the
3- Chi weAokéyrt. 415.1 1.9 4-cyano-phenyl 406. 14 1. 6
2, 3-di met hoxy -ghen yl 441.16 1.68 2, 6- dlﬂEthOﬁy phenyl
44%). 1¥hen geelzh PWW@%HW%H%?W Blageq i ayGgpevacto re Move the
3- | upiventd- et hyl - phenyl 413.15 1.8 3- quoro phenyl

399, 13 1. 753- met hoxy- 4- net hy hen

naﬁhtm qg,mpiesywerggg-df@olye@gl 'B'Vg %eg(gw) @@%")134“’13’!3’ particulate
PYT i Chatte?-wés r@t%gvéd“fbylfllt‘}gtlcﬁl et hyl pyridin-2-yl 396.15

1.52 mtolyl 395.16 p t ol 395.16 1.74

4- ) LPdkaJ'C%ﬂC\M%dSQ/UMW i@ 1.79

3- Chl or o- 4- net hyl - phenyl 429. 12 2

5- Chl or 0- 2- net hyl - phenyl 429.12 1.97
*é"l&]P%ﬁ'ft?aQOfBCQﬂdﬁ@Dﬁoxy phenyl 475.12 1.82

3- Chi&lnrﬁnasﬁén@%ﬁeph@rwd:wla@uﬁe1ée§ao%rmenoxy py i

di n- 3n’¥ 474.16 1.
perature: amblent

Eluent A: 0.05% Diethylamine in water
Eluent B: Acetonitrile
Samples dissolved in: 90% Dimethylsulphoxide in water.

Sample loaded using Gilson Autosampler with Injection Volume of 550ul

Gilson LC Pump Initial Conditions:

Solvents
A% 80.0
B% 20.0

Flow (ml/min)  8.000
Gilson LC Pump Gradient Timetable:

Time A% B% Flow (ml/min)
0.00 80.0 20.0 8.000

0.20 80.0 20.0 8.000

7.00 5.0 95.0 8.000

9.00 5.0 95.0 8.000

9.10 80.0 20.0 8.000
10.5080.0 20.0 8.000

Gilson 119 uv detector monitoring at 254nm:
Collector set at 225nm
Dual sensitivity 200
Peak sensitivity 80
Peak width 0.3 min.



2-trifluoronet hoxy-phenyl 465.12 1.99 3-ethoxy-phenyl
425. 17 1.79 3-Chl oro-4-net hoxy-phenyl 445.1 1 1.85
W@ 25063181 hoxy- 4- met hyl - phenyl 635 18 1.99 PCT/IB2004/004059
4- Chl or o- 3- net hyl - phenyl 429. 1292, 05
2- Chl or o- 3, 4-di et hoxy- phenyl 475.12 1.72

»%sea%hapﬁywmaﬁs aﬂemémeﬁwéteﬂ%taﬁsl 2
oXy- 3- pr opoxy- phenyl 469. 19

3-i s%cpiw@po&f}erwme@eh bina ghéfum, A0 ‘lg n1m$5

3-B 21 1.95
gL e onet/ggrghayigrmiﬁ&n ‘ﬁ?é 450.12 1. 65
6- ( XKlgert B: Acetontbml@ et hoxy) - pyrl di n-3-yl 480.13 1.95
Yaoo 9
5 o SRR R R e e o
2- di $drople tnadet osing Gileory Quad Z with Injegtion Volume of 5ul
3-di fl uor onet hoxy- phenyl 447.13 1.89
6-trifluoronethyl-pyridin-3-yl 450.12 1.84 2-nethyl-[1
Walana ph2hginantiLG- Burgp IntiEr Co6difior82 2- net hyl -[ 1
, 6] Q&%yridin-S-yl 447.16 1.42 :
2, 3- ydr o- benzofuran-7-yl 423.15 1.57
10 2- CA%r o- 3- net hyl - pB&Ry| 429.12 1.92- -
4- yoxy 3- net hyl - anyl 425.17 1.92
2- et hoxy- pyri di n- 3- yl 426. 16 1.6 2-ethoxy-naphthal en-1
-yl FGS (mémp)02 3- ( disfeehgtiameno) sul f onyl - phenyl
488. opo idin-3-yl 440.18 1.84
2- (41%@!?]56%@ p@eﬁoxy;éx‘pilarﬁ?dl n-3-yl 508.12 1. 93
2-nmet hyl -1 H benzoi m dazol -5-yl 435.16 1.4

15 LC Pump Gradient Timetable:
The gradient Timetable contains 4 entries, which are:

Time A% B% Flow
0.00 95.0 5.0 2.500
3.00 5.0 95.0 2.500
20 3.50 95.0 5.0 2.500

Total run time 4.50 mins

Detection:

Waters 2488 dual wavelength detector

25 UVv1 (nm) 225
Uv2 (nm) 255
and

ELSD: PolymerLabs, Temperature: 75°C, Gas flow: 1.2 bar

30 Mass Spectrometer:
Waters ZQ 2000 4 way MUX,
ES+ Cone voltage: 26 v Capillary: 3.85 kv
ES- Cone voltage:-30 v Capillary:-3.00 kv
Desolvation gas: 800 I/min

35 Source Temp: 300°C.
Scan range 160-1000 Da



6- hydr oxy-pyridin-2-yl 398.13 1.32 2-(5-nmethyl-[1
, 2, 4] oxadi azol - 3-yl ) -pyridin-4-yl 464.15 1.45
wad2qo50e5hyl -[ 1 |, 2, 4] oxadi azol - 3-yl ) - phenyl 468CT/6320046004059

4-(5-ethyl-[1 , 2, 4] oxadi azol -33¥l)-phenyl 477.17 1.92

3-(5-methyl-[1 ,2, 4] oxadi azol - 3-yl ) - phenyl 463.16 1.68

3 / 5-et h\ll _Ll’g’ /L'Jl oxadiazel—3 yl ) shepnvl—477 17 -1 9O
EPﬁydroxy pyridin-4-yl©398.13 1.25 2- Ben&’&?‘ﬁs }ﬂqé)rﬁyl HPLC Ret"

4Ks, 19 2.17 3,5-dichloro-phenyl 449.06 2 product

3- Chllor o- 2- net hyl - phenyl 429.12 1. 93 time (Mins)

2, 3-di hydr o- benzof uran-5-yl 423.15 1.74  found

2-1 3- [ ERaHox) byAdiABoy adi azol - 5-yT ) - pyr (a1 k%18 464. Thss

149 13- hydroxy-2-nethyl -phenyl 411 15 1 54

2-21 Jotbifigoromethyirghemibt hyl - phenyl 467. 12 #4923 2

A=gretit —eElRhyi-phenyt—225-17—1-82

et R e B R Dhenyl a25. 17 1 85 | 21119 195

2 hydrbm%f&namﬁlfvynyl-wwwyl 411.15 1.68 459.12 1.6

h'“ro 4—hyargxy—phenry—465-06—1-57

ﬁyd sweinanesyionyRiiehenyl 439, 18 2. 9 3 A9%%dol|- 6- y1-55

426) 15ph1an7|5 3- hydroxy-phenyl 39/7.14 1. 381.14 1.72

3- netlhoxy-naphthalen-2-y| 461 17 1 9

3- hydr%wimxmﬁwly phenyl 427.15 1.54 | 41115 1.67

A=ht AR Xy-phenyt—43t 1177

3, %J di “cﬁoy‘g’iﬁnet hyl - phenyl 455, 18 1.|79 3913 174

6- Qaceﬁ-ﬁhbm phenypyri di n-3-yl 439.16 1.35 4151 1.8

—, q : T ICL II I Hllentyll 455. 18 1. 8

2-1Eenz‘§7pb éW’éP(yl 487.18 2.07 415.1 1.92
11 | 4-methanesulfonyl-phenyl 459.12 1.49
12 | 2,4-dichloro-phenyl 449.06 1.99
13 | 3,4-dichloro-phenyl 449.06 2.04
14 | 2,5-dichloro-phenyl 449.06 1.99
15 | 4-ethoxy-phenyl 425.17 1.77
16 | 4-methylsulfanyl-phenyl 427.13 1.85
17 | 4-Chloro-2-methoxy-phenyi 445.11 1.89
18 | 2-ethoxy-phenyl 42517 1.84
19 | isoquinolin-1-yl 432.15 1.6
20 | 2,6-dimethyl-phenyl 409.17 1.82
21 | quinolin-2-y! 432.15 1.74
22 | quinolin-4-yl 432.15 1.6
23 | quinolin-3-yl 432.15 1.57
24 | 2-Chloro-6-fluoro-phenyl 433.09 1.54
25 | 2,3-dichloro-phenyl 449.06 1.95
26 | 2,5-difluoro-phenyl 417.12 1.82
27 | 2,5-dimethoxy-phenyl 441.16 1.55
28 | 2,3-difluoro-phenyl 417.12 1.8
29 | 2,4-difluoro-phenyl 417.12 1.8
30 | 3,4-difluoro-phenyl 417.12 1.85
31 4-isopropyl-phenyl 423.19 2




6- met hoxy- qui nol i n-2-yl 462.16 1.82 qui noxal i n-6-yl
433.15 1.42 1, 2-dinethyl -1 H benzoi m dazol -5-yl 449. 18
waQ 2¢b3/0d3454 ndol - 5- yI 420.15 1.7 2 (3, 5- di net hyl PAT/IB2004/004059

H pyrazol - 4-yl ) - 5- net hoxy- 50812 1.6 phenyl
8 met hyl - 2 oxo-1 , 2- dlhydrqu|noI|n 6-yl 462.16 1.45

AP

3=ttt |y| 46013135

4- -#%ﬁﬁvpﬁ y%wzggﬁplperldlnyl) phenyl 4§¥ﬁff 1./54 1.45

2-332- nefiiensyhaphinaiey) tyihenyl 455.18 1.62]  449.15 2

_Lh_y_d;r_g_x_y_4__n:ef h\/l - nhnn\ll 411.15 1 68

3-3n! [oF 3-fLRGRIPISIYL p phenyl 431.1 1.64 417.12 1.87

3'§‘§Vd" @ébhurfbs Yk cRBFYherft L- 15 1. 75 494.07 1.5

3- et hoxy-5 Pﬁsywvlsul %n&ﬁ)anlno phenyl 504,14 57

2- 355[ (21#2-Benzmmldﬁlz¢rfo¥iyl )am no] car bonyl }- pHeAVIS 494, 221.37

185 5=acety C e =3y 46817157

272- n%???c?x‘i“é@ﬁm ?}3%§r| din-3-yl 456,17 189 1.85

i 98qufi alflubrofnethoxgPPedd 1. 52 2- et hoxy- 3- netesorey - pheny?.07
55.18 1.8 4-T(1 D\ 1 /:\nnf \/I al ng) et ha( n\ll

468 191'132'72%#'?6%' P di n- 4- yI phenyl 459. 1622 ('3 1.34

340 M hethidXy RRmeYn-BRENy T 453.2 2 462.16 1.82

4- et hoxy-pyridin-3-yl” 426,16 1.5

2-44hl oZ-ﬂudrOfﬂelrlﬂwrsmbtWhyfhaml no- phenyl 508.459.12 64 2.04
= 3 I¢ 1 U||y| pllcllyl 50314168

4-%drﬁd§§?ﬁ5{@?%ﬁgﬁ$ri fl uoro- et hoxy) - phen;/ﬁe'%zgs. 13 1.87

1.435 42-hpthydpyridin-8681 hoxy- phenyl 427. 15 |1. 596.15 1.32
44 | 2,4,5-trifluoro-phenyl 435.11 1.85
45 | 4-propyl-phenyl 423.19 2.15
46 | 2-fluoro-3-trifluoromethyl-phenyl 467.12 1.92
47 | 3-fluoro-2-methyl-phenyl 413.15 1.82
48 | 2,4-dichloro-5-fluoro-phenyl 467.05 2.05
49 | 3-fluoro-4-methoxy-phenyl 429.14 1.8
50 | 4-isopropoxy-phenyl 439.18 1.89
51 | 4-propoxy-phenyl 439.18 2.02
52 | 3-Chloro-4-fluoro-phenyl 433.09 1.95
53 | 2,6-dimethoxy-pyridin-3-yl 44216 1.7
54 | 2-fluoro-5-methyl-phenyl 413.15 1.85
55 | 3-fluoro-5-trifluoromethyl-phenyl 467.12 2.09
56 | 4-difluoromethoxy-phenyl 447.13 1.79
57 | Biphenyl-2-y! 45717 2.02
58 | 4-aminosulfonyl-phenyl 460.11 1.45
59 | 3-Chloro-phenyl 415.1 1.9
60 | 4-cyano-phenyl 406.14 1.6
61 | 2,3-dimethoxy-phenyl 441.16 1.68
62 | 2,6-dimethoxy-phenyl 441.16 1.68
63 | 3,5-dimethoxy-phenyl 441.16 1.82
64 | 3-fluoro-4-methyl-phenyl 413.15 1.8
65 | 3-fluoro-phenyl 399.13 1.75




4-cyano-pyridin-2-yl 407.13 1.55

2-pyridin-4-yl-3H benzoi m dazol -5-yl 498.17 1. 5Exanpl e
wa eds/06854hl or o- phenyl ) - {4 [4 (4 chl or o- phenyl e BHIB2004/004059

, 2, 3]triazol - 2-yl net hyl - -113-

[1 2,4]triazol -3-yl]- p| perldln 1 -yl}-nethanone A

o tho _conmno oanaratt an 10 (202
T ||\J|||—|JIC parati LILIE 4 ASg3p v
mmﬂmﬁ é‘ﬁmsﬁhglaﬁ]elnylne (140ny, 1. 1nmol4? ad 1.9
TTe7t T uedphefaidn-~yaci d (42ni, 0.54mmol) 1|n tghugne [(2n1 ] .95
ated at )]I()()(‘, for ?n_m' nut es under _ni cr owauve
r @i EEH’)@FI'” 3FM|e cool ed mi xture was dil utled 3&2t1l4 etlhyl 1.3
d t EU VVI lll N bUUI UTTT IlyUfOXI I Of dllU
b;qgne IIqen ried over Na2SO4 and concentratze under 142
rmuce@nmtmﬂ&syncm -2%he product was puri fji eddddytscoljlum 1.52
eh":e% aaranh\ | ool ol nol
|-’"] \JII \JI 1 I \Ju uC| Uuol II
di‘dhl omgﬁ@rhane nmet hanol : 0. 88 ammoni a (10(53.9@:1@ tag 1.85
gWZlO-F?Liolelo afford the title conpound, {(2 TH NVR74
(400 COROD): d 1.80-1.97 (m 4H) 7Rﬁ(m 7|—|),
3.788 (4rfluqrp|)3 mstm@y-pmnyim 4.58 (m 1H), 4913 (4, 179
a7 T (mr—1H)— 7417 5 S5H)
?ﬁ 363?&“@\’)@"('957% (APCI +) 482 [ NH +28xl1§rmle 2
164: (ﬁlrcmmlrco}ﬂaneﬁhﬂrpy\bmyl{4 [4 (4-chl oro-jphet2gl12-5-[ 1 1.97
2 01
75 I LA ae: %mﬁﬁc”‘%?B%’M'du n-1-yl } - met hAHBH@ 1.82
4-7@hTos-chrrz-2¥luofhpranyde (49n1, 0. 38mmll ) 4m3pgadded togg
a mxture of the r‘nrmmmri frnm nrpnnr::n“l on 12a (1?nnrg,
O@Snm%PB‘ef)ﬂ’FM'Pb(p%ﬁwl mor phol i ne (77n|, C‘ﬁ'@'ﬂﬁol) in 182
7o T O3 LIS [Chermrthe m xXture wag red a
ro@mtemaeraturex??hény hours. The react]i on \?Z][szl di|l te?igg
wisoh oBethiony-okwtyhane washed with 1N sqdi wmsrﬂydrom del.79
Sgf-t#t LS LII gS—wasSh—re—ext+ac h
di\ﬁéhl o?gﬁg){?}ﬁ hﬁe&’@g%l ned organi c slol N ﬂs vere 189
e\ezporasemnemdgm FRUWe-pHeryl essure to gijve 455.1@ | . Th|$99
uding HCEIrGAREbYREN Vet hanol : 0. 88 ambni4#9(190: 10 1)2.05
a1 bﬂlo%l94‘dlﬁ1b id-as & Whi T8 SOj7k0) 1.72
NVR ('400@%%0%) d 1.60-1.82(m| 4H).
350W|Qnﬂntym9b’-4 me@mxx FﬂnerIVH) 4.33 (jm 4B8)215. 66 (s,2
2"‘ op "", 7.40\d, 27157
(gé,b 2,45 3‘;5?6:)%&%{_1 2 (APCIIH) 4} 29 g+ 189
Emnplsalswﬁ)@oxy{Méhc(w pi%hylro phenyl) 9- [ 469293] t|i 1.85
azol-R-vipethvl -4H-T1 /I'Ifrl azol -3 \/I
pi&er |%TPHt°fY)‘}r'}‘et(‘9X3*59'EﬁnM uor o- phenyl ) - net KRR le 1.95
89 | 4-trifluoromethyl-pyridin-3-yl 450.12 1.65
90 | 6-(2,2,2-trifluoro-ethoxy)-pyridin-3-yl 480.13 1.95
91 | 2-(4-fluoro-phenoxy)-pyridin-3-yl 492.15 1.9
92 | 2-chloro-3-trifluoromethyl-phenyl 483.09 1.97
93 | 2-difluoromethoxy-phenyl 447.13 1.82
94 | 3-difluoromethoxy-phenyl 447.13 1.89
95 | 6-trifluoromethyl-pyridin-3-yl 450.12 1.84
96 | 2-methyl-[1,8]naphthyridin-3-yl 447.16 1.32
97 | 2-methyl-[1,6]naphthyridin-3-yl 447.16 1.42
98 | 2,3-dihydro-benzofuran-7-yl 423.15 1.57
99 | 2-Chloro-3-methyl-phenyl 429.12 1.92




The title conpound was obtained in 92%vyield fromthe
conpound from preparation 12a and 2, 4-di fl uor obenzoyl
wahoosnsxte4 foll owi ng the procedure described i PCEXERORI/@4059

164. 1H NVR (400MHz, cD3oD): d'4.80-1 .98 (m 4H),
2.84 (m 2H), 3.09 (m 1H, 3.65 (m 1H), 4.58 (m
Hf—F =2 TT—3H—724—(m 7
(56024 hfey#og% 3‘r'ﬁ'éth§l'_BHéﬂleNB Mz (APt ‘?é" 1.92
Exaﬂ‘plzteftﬁibpyr{dfln B44 (4- Chl or o- phenyl ) - 5- [142616 1.6
t ri o970l v et byl - 444 r’2’41tr= z 0l 3\['1
p|1 |%Fﬁ‘°i¥ {)F?Hﬂ@@e@fd’l f | uor o- phenill ) - t HRole 2.02
| Ty lafbntn If He ') was added & sljurryq.
R S R A S e TN T T e
i hO4li c%pmp@mpwairre3(ytsm ) givi ng a pal e y A40c\§ 1.84
) t ooted—t1m—an i ot Tand
tlrl:?e% 32)E4 8’1‘?‘%% é}'ymt%ylorl de (0.95m %Qu%rm [ ) 1.93
W06 aqdﬂméthyThH beeamtmdmob@yl stirred for| 343Bi1But €s, 1.4
anrl tthaoan wataoar (20 ) Was udd\.d A'chr a 'Fnrf hﬂr ﬂ
i 8¢ [ hgroxy erﬂ]ﬁ%‘yrthe phases were separ%’@e@ arld t h%32
ONGE Z(BTRRT 12 410RE A SCHRBIE]Y W T IiGatieeous 1.5
citrilc aci wat er . agueous sadi um hydrlogen carbgnate
ahep ha4‘(5'§‘@th){|"ﬁt%d]°!§@d|@1@| 3Fhephendar di chi’ d'ﬁ@n’@t hane 1.67
S i t nmestonrisut it md
cﬁ%en%&s%mgl'[lg ¢4 ?%Hg.égsgmy-yggng@gm Recrlyst al'li'satli on 1.92
fnmn e3- rt'ymean/enaz é]ogadmzdl Bell)tprtehel conpound463816a whi t e1.68

anl g (2 aQM) nti ~al t H gnar od _adl
aCTIiC1 IIuL \4I I ul ‘a‘r
dzycr i %%eﬂﬁ%%@ a78b3ryD-F phe M anpl es 166 7167: Thd-9
apes OPZ-h?drSX)ﬂgyriderﬂJyD” de (1.2 eq.) was ad;g@d|3f 0|a 1.25
sol utli on of e amine of preparation 2 |(1 eq and
NIt 3 PaBRbRBEIME (1.5 eq.) in dichloro néﬂﬁafﬁe (5.5 217
II]FiIEIUI _)d ‘ edcCl I O1mT Was St I T EU dl \| .
terme35 < FOPH&hours Tris-(2- am ngethyl)an ne 2
pd)i@fstgﬁceh:eo eé‘meﬁﬁylmmahwg) vvas added and t Hedrieact|i on 1.93
chibr| %d%fj[ﬂ E’?ﬂ‘?otk}é g’é(!]le t he m xt urle 1.74
S48 riez(3- ﬁi’etr‘&ﬂﬁm ek &iaNE- yt)q-.eynbmeyls wer meaarsar at ed 1.49
ucinn a_hvdrophobic nmenbrane. The orga Lc_phase \
whttheld- W‘irﬁxys%ﬂﬁ“%)t' -®he®di um bi car b_onat e LIS o, t hb54
TRET 2 RSB thy ABEn,[TE_OT gant T SOT GgH0Mp Was — 5
evapar at e §t§ rr eguged [T:yessur e to pr OVI e thetitl e02
c d2pouhdethdxy- ZZnMihell-mheDwt a 425.17 1.82
122 | 3-methoxy-2-methyl-phenyl 425.17 1.82
123 | 2-hydroxy-5-methyl-phenyl 411.15 1.68
124 | 3,5-dichloro-4-hydroxy-phenyl 465.06 1.57
125 | 2-hydroxy-3-isopropyl-phenyl 439.18 2.93
126 | 1H-indol-6-yl 420.15 1.75
127 | 3-hydroxy-phenyl 397.14 1.6
128 | 3-methoxy-naphthalen-2-yl 461.17 1.9
129 | 3-hydroxy-4-methoxy-phenyl 427.15 1.54
130 | 4-Chloro-2-hydroxy-phenyl 4311 1.77
131 | 3,4-dimethoxy-2-methyl-phenyl 455.18 1.79
132 | 6-(acetylamino)-pyridin-3-yl 439.16 1.35
133 | 2,6-dimethoxy-4-methyl-phenyl 455.18 1.8




No (9% 166 Neooentvl 39 1H NWVR (400MHz, CDCI3): d 1.00

(s, 9H), 1.72 (m 2H), 1.82 (m 1H), 1.98 (m 1H),
WQ@286/06¥54 2H), 2.24 (s, 3H), 2.57 (m 1H), 2. 6BCT/IB2004/004059

1H), 3.00 (m 1H), 3.98 (m 1H% 4.57 (m 1H), 7.20

(d, 2H), 7.57 (d, 2H) LCMS: m z APCI +375[M—|]+ 167

CII"L -\ 20411 N I/1 ON AL FaimVall 3\. Al D1 N

0184 (% e%ﬁ'm‘yfﬁ?ﬁy(m 3H). 1.88 (m 1H), 44870123\ (Im 772,07

1135 ZGR%H(CS(V q@iolin2-y68-2. 75 (m 2H), 3. 0&%eome 1H), 1.82

423 I(m AAA(rL1I—l\ 7’)ﬂ/d ’)I— 7'—'\R(

2136 ‘L‘teii@?a'm-Q-YAPcu + 347 [VH + Exarrpl els 1@@% 173: h42

”"i?f ure @jm@tﬁiﬁ-ﬁp%mrhnégfol@ | née, 3”" & 1.49
sel ect e rom preparations 12a 100 1 1 9, 143,

amdB 15tH-{ nﬁObﬁry) t he approprl ate aC| d chI A20diS 1.7

W %ggﬁ@ﬁ I aﬁ){rﬁzol-(tzly‘f)g%f‘r)eﬁ!bﬁydl chi or gggephane (16 g

Iph]ahylvvas stl rred at roomtenperature for 2 hours.

ad

R R o o e s

M4 urBamapstifyl-pesiyed W th IN sodi um hydmzqmde 1.5
solutlion  the aguegus solution was extrlacted wit
di 4| [o-Ghetyhe- O(N)P'Bﬁﬂﬂ"rtyﬁé’héﬁ)‘l‘ol ned or gat¥2e2! 1.54

Qh'é,l[lé)_ _mwo % % Q(TUI']CIGT reduced @5g%sure. 1.62
ts re m

The clrude pro urified by colju

c hé4 ned- bmam‘f}'-nmﬁh)&iphem gel usi ng et hyI 411.15 1.68

TR e Ao AbE s B Dot & o Loo W L 3 JF, 164
41&H3,3 Nydrody-£methfl-pRemdd Cl ; X = CH3 1H NI\/R1(41(50I\/Hz, 1.75
CDCl . d1.77-1.99 (m AI—I\ 2 19 (s 2 26 (c’

3l§7 | B-msthoy-Simethyisufand)aging-aheryty | 3. 8:5506rﬂl4 1H), 157

4 ( am o 7.]48
D e e g ([ e 1 7S

W49 3-F-acetylG-gthoxypyridinGtyl Y' = 2-F; X 5 CH488.17 1.7
150 | 2-(2-methoxy-ethoxy)-pyridin-3-yl 456.17 1.62
151 | isoquinolin-4-yl 432.15 1.52
152 | 2-ethoxy-3-methoxy-phenyl 455.18 1.8
153 | 4-[(1R)-1-(acetylamino)ethyl]-phenyl 466.19 1.47
154 | 4-pyrimidin-4-yl-phenyl 459.16 1.6
155 | 3-methyl-2-propoxy-phenyl 453.2 2
156 | 4-ethoxy-pyridin-3-yl 426.16 1.5
157 | 2-chloro-4-methylsulfonylamino-phenyl 508.09 1.64
158 | 2-ethoxy-5-methanesulfonyl-phenyl 503.14 1.68
159 | 4-hydroxy-2-(2,2,2-trifluoro-ethoxy)-phenyl 495,13 1.65
160 | 4-hydroxy-2-methoxy-phenyl 427.15 1.52
161 | 4-cyano-pyridin-2-yl 407.13 1.55

162 | 2-pyridin-4-yl-3H-benzoimidazol-5-y! 498.17 1.5
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1H NMR (400MHz, CDCI3): d 1.75-2.00 (m 4H), 2.24 (m
6H), 2.63 (m 1H), 2.92 (m 2H), 3.81 (m 1H), 4.56

W@ 2005068754 7. 02 (m 2H), 7.19 (m 1H), 7.40 ( m PGFB2004/004059

LCMS: m z APCl +431 [MH + 170 W& 3,5-di-Cl; Y = 4-Cl :
Y = 2-0OCH3; X = CH3 1H NWR (400MHz, CD30OD): d

X%C')'Uﬁ? qgié(gl%*ﬂ%%lp(ﬁ%r{‘%&% @ (és"g‘lle? .%?{‘géﬁy ?12 2 éﬁh qql_g-yp’ﬂethyl-4H-

7.20 (m 1H), 7[1324](rmzol43ﬂjfl] pfbeﬁ@n(1§yl} fEthanbVE: Nl z
APCI + 480 [MH + 171 W= 2- Y=4-C: Y =H

X = CH20CH2CH3; 1HNI\/R(4OOM—IZN © d 1.08 (t,

3H), 1.64-1.81 (m 2H), 1.84-2. 31 m @ 2.79 (m
1H), 2.85-3.17 (m 2H), N 2 (m 1H),
4.41 (s, 2H), 4.62 (x H, 7.23 (m

3H, 7.43 (m 1H), . .
[M+ 172" W= 4-Clg ;Y = HN X = CH2CF3; 1H

NMVR (400MHz, CDCI 3): 81 (m 2H), 9.98 (m 2H),

A mburersf tHe-Bompbud@-frot PrdplaratiolH)0 (282kg, §.64matd)), 4ZhBloaniline

(%%@glg ,}(_%’1 m{éjc[?)gan(gémjifg%tgécgtzg% ig%é}_glng]og %Bt%mevé Zgrhl ) was heated

A1 for Yomiftatel under micfdwade Tadiation. The cooled mixture was diluted with
1,2,3]-triazol-2-ylmethyl 1H NMR (400MHz, CDCl 3 d

qhy,i@cgtme vephedwittp 11 ng:umﬁydgH)de 1)) Lglgn(aﬁg bllpg then dried over
§@)'é%n9%o§68nt @d'un%eﬁf%d(x&d ﬂf’é@suré ¥Re EDFBduét"\Q/as surfiéd by column

matgg]aghy an si |p@>gpl+usg'(g;2dnfh{mpmemaﬂem@|a{anqbp 88 ammoma (100:0:0 to
édk?‘i)hg'a?fmcﬂﬂe\ﬁﬁé BomB6thd, Pt éﬂe crude product was not

treate ner supported amne.- - S = 10 eq. of

ﬂJUNMRdﬂO@\Abp(ﬁ@&jD)NS étaﬁ)ﬂ a7 (mofihlopPodm, AE). W8 (Jn@,e1drl); %70 (m,

TR B8R, 1 B G AP TR TR R RHBa T 1 oo Pt T so e

2t).) was added to a soI ution of the appropriate am ne

sel ected from preparations
Lﬁg ﬁi?%%}ié’l 4Z@r[&@;{rto 135, 137, 139 tg 122 151, 153

to 154, and 169 (1 eq ), and triethyl am ne (1 2tob5

B aahdlg 184 C@lé}{l A3 e%ﬂgf{zﬁ%@ 4L RS- pHEATTRS- 112, 3]trId¥31-2-yimethyl-4H-

1 on wa
[1,2,4]triazol-3-yl]}-piperidin-1-yl}-methanone

Q* 8

4-Chlorobenzoyl chloride (49ul, 0.38mmol) was added to a mixture of the compound

mz APCl + 477

from preparation 12a (120mg, 0.35mmol) and N-methyl morpholine (77ul, 0.70mmol) in
dichloromethane (2ml), then the mixture was stirred at room temperature for 2 hours.
The reaction was diluted with dichloromethane, washed with 1N sodium hydroxide
solution and the aqueous wash re-extracted with dichloromethane. The combined
organic solutions were evaporated under reduced pressure to give an oil. This was
purified by column chromatography on silica gel using dichloromethane:methano!:0.88
ammonia (90:10:1) to afford the title compound as a white solid, (160mg).
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tenperature for 18 hours. The m xture was then dil uted
wi th di chl oronet hane, it was washed wi th saturated

W@ ows0e76ar bonat e sol ution, foll owed by amoni BOT/IB2004/004059

chloride solution, and then it!1was concentrated under
reduced pressure The crude products were purified by
<ol umm chronato ?hy 0 i ca

R e IS RE A 0P { 230D 4P 2otT 205 (s 38 Gt (. H), 4.33
@f fwr)d5 6616, 12H1) |763%m§rvd§9 Cs_BEéHE:@Nﬁ;GdaZQIY"Y Hr 4 c%'é? 7@4 (s, 2H);

400Mz,
ld?'\ﬂsegﬂé(‘b%'()rﬂ&ﬂ)ﬂ 2.18 (s, 3H), 2. 5(35 (m 1H),
278301(m 2H) 379(m 1H) 4.58 (m 1H), 703

20-
ﬁ lp. iﬁf;g 4m;(]4:|cr‘_r[qrg p@ewlLSAjﬂ 3 %{laglﬁ%ethul -4H- [1 2(4]tﬁazol -3-yll-

TS | 1. 98
4H), 2. 8 (m %ébé'mfg}%%ﬁr%@l}m@th%n% A 64(m

(m 1H), 4.38 (s, 2H), 4.58 (my 7.40 (s, 2H),
7.46 (d, 2H), 7.58 (s, 1H), d, ;P‘FI)\ LCVB: m z
APCl + 479, 481 [MH & 176 CLNY 2 4-C; Y = H,

X = CH2OCF3 1H NMR (
1.98 (m 2H), 2.78 . H), 3.75-3.90
(m 1H), 4.40-4.60 1H\, 4.97 (s, \2H), 7.21 (m
2H), 7.37 (m 4H), F7.59 (P 2H). LCMS' mz APCI + 499

Td t"tleJcB Cr?%uw was oEfaﬂieﬁFn 9Xo /"81%" %m Me comgbur?& fron(1 preparation 12a
anq)z 4~g|ﬂpgro(omzoyﬂ.§hlo@eggzllgwmg tbﬁprogggure;giegglb@ﬁqm gxq)mple 164.

SR @t gl o Tegit o 49, Mg B s Rty .60 (m

W), &.58,(mx1H), G720 0R): 75 (m, BHL- %124 tret 2l 7.5TKe.NVR, 7.59 (s, 2H).

Lf‘*@%”’?ﬁ Ao s s () ot 3 80 (m

4.42 (s, 2H), 4.58 (m 1H), 7.00 (d, 2H), 7.23

ES@mﬁ%WvWM il oy L Sl

mor phol i n- 4- y| piperidn-1-yl}-(3,5- dlfluoro-phenyl) methanone

\ 1.81 (m 2H),

Triethylamine (3.2ml, 23.0mmol) was added to a slurry of the bis salt from preparation
12b (4.89g, 7.12mmol) in dichloromethane (25ml) giving a pale yellow solution. The
solution was cooled in an ice-bath and then 3,5-difluorobenzoyl chloride (0.95ml,
8.09mmol) was added. The reaction was stirred for 30 minutes, and then water (20ml)
was added. After a further 20 minutes of stirring, the phases were separated and the
organic phase was washed successively with aqueous citric acid, water, aqueous
sodium hydrogen carbonate and half-saturated brine. The clear dichloromethane
solution was then dried over magnesium sulphate and concentrated to give a white
foam. Recrystallisation from ethyl acetate gave the title compound as a white solid,
(2.69q), identical to material prepared as described in Example 165a.



1H NVR (400MHz, CDCI3): d 1.78-2.02 (m 4H), 2.40 (m
4H), 2.78 (m 1H), 2.78-3.04 (m 2H), 3.41 (s, 2H),

W@ 288/063754 4H), 3.78 (m 1H), 4.58 (m 1H), 7. 2BCT/MB2004/004059
5H), 7.56 (d, 2H). LOCMB: mz ABCI + 534 [M+ W= 3-F;
Y =4-C; Y =H X =1Htetrazol-1-ylnmethyl; 1H NWR
(400MHz, CDCI3): d

), 360 (m 11, 3 90 %mn?'%%q)%‘ta‘*ﬁ% 25

(s, 2H), 6.98 (m 2H) 7.50 (m/ , 7.29 (m 1H),
7.60 (d, 2H), 8.79 (s, 1H) g ES+ 481, 483
[MH+ W= 3-Cl; Y = 4-C; X =

2- et hyl - |mda203ylrrethl (400|\/Hz CDCl 3): d
1.77-1 .83 (m 2H), 1.89- 214(s 3H),
2.64(m 2H) , 2.94(mZ ,382 4.58 (m

1H), 5.08 (s, 2H), 6.60 (s, 1H), 6@96(m 3H), 7.24

'I&Qr‘p@pﬂlp%igé g@d]crrlgﬁ(zﬁegm@, eq}_%wef agtiﬁd(_to A sgkgtloq.o%e@mlﬁe of
paEtaivh-2 (1 egd, dhdav-aditaaabrpholidene5ad.) ih didkMdrorhéBandis 5
5 rQClPr%I@%Z])nagq ,%hjegr%gé% v%q? s’tkz'rzllqjj 96&% éo?r@tecz'rme’qtﬁﬁesf%ﬂ& %Qur(% ris-(2-
a?iﬂ%oet Wnlﬁé'fbol%'tl)reng 385 Mnol@)b‘l)/vas B&ddéd sl thdactién Hs stlrred for

APCl + 497
ev&?cthgr ”(5I| Spturqted, a@%muwchlonq@ sc)g.mon was added, t%e r#nxt ure was then

itlﬂrea fét120tmina#®eland thyd BHERYerd bbpivited 48RlHZRy d%b&): méinbrane

'Izrm orgéﬁlc p@a%wztwasi}(qjd w@%@rﬁtﬁg sgéqym tyggfbor(age sgpﬂon the layers
10 v@erS %ef)éiﬁateah%d tie dRyahidsolitbn wés efafddtated idhderfre8dceldSpressure to
EE] (c m LCI\/B mz APCI + 484, 486 [MH + B W
pm\qu:t editley ompo ds. ¢y - H X =
m di p- 2- ylIf ooy Uéyé 1H ) :
&m 2H), 1.97 ’H), 2.81 (m 1H), 2.88-3.15 (m
3.62 (m 1{%’) 462(m 1H), 5.43 (s, 2H), 6.98

{7@44% erfy O ¢ 834 rr% Nﬁﬁ%éﬂog ggﬂg%gﬁ? 71 (m, 2H),
M 185 W= 24F 1 :;1(&2 (MY 1H),41.88 (mYIH)=2120 (X 2H)22.8¢ (3, 3H),
diny2-yl -ethyl 2.57 (m, 1H), 2.65 (m, 1H), 3.00 (m, 1H), 3.98 (m, 1H),

457 (m, 1H), 7.20 (d, 2H), 7.57 (d, 2H). LCMS: m/z
APCI* 375 [MH]"

167 | Cyclopropyl | 39 | 'H NMR (400MHz, CDCly):  0.73 (m, 2H), 0.94 (m, 2H),
1.70 (m, 3H), 1.88 (m, 1H), 2.02 (m, 1H), 2.22 (s, 3H),
2.58-2.75 (m, 2H), 3.08 (m, 1H), 4.23 (m, 1H), 4.44 (m,
1H), 7.20 (d, 2H), 7.58 (d, 2H). LCMS: m/z APCI* 347
[MH]"

Examples 168 to 173:

@AN\%X
O

15 A mixture of the appropriate amine, or amine salt, selected from preparations 12a, 100,
118, 119, 143, and 152 (1 eq.), the appropriate acid chloride (W-PhCOCI) (1.2t0 1.4



1H NVR (400MHz, CDCI3): d 1.58-1.98 (m 4H), 2.75 (m

1H), 2.90-3.00 (m 2H), 3.04-3.18 (m 2H), 3.42 (m
wWQ@k)o5/08784 (m 1H), 4.60 (m 1H) 7.10- 7.27 (pqgT/684P04/004059

7.42 (m 1H), 7.56 (d, 2H), 7:'8% (m 1H), 8.48 (s,

1H). LCMS: miz APCl + 524 [|\/|—|]+ 186 W= 3-Cl; Y =

%b%r}g &l-e@@iigéx{%ﬁ)ﬁé@ﬁ;ﬁg %hlﬁ[’}" éi%lb%@fﬂ\ai'{'ezdymngriﬁgﬁ Wﬁs stirred
&.readm 3eroperature TarR, haBirs OF rs-( Qear(unpetsyll)amlne p8lygtymeng Mjas then added
%ﬂe (‘@ﬁé?e'_\%n?s Jt Aé@f&rn&rg)%? fﬂJr W&g@aéﬁh% é%edwth N
gbdTim hydrexige sdumrﬁtdéaa@edumlhgdnwasaME&tedM|y1 dichderbgriethane
éa %héégg%d ()W%cflut%p%g@gé é@c%ﬁﬁr&tg%uzggréﬁg%c%ﬁ pgec’swre.
THe) grude p@d(cts Werd purfiedDy(aojundi-ihromatyrapimy ohidjlica geBising ethyl
e T T O RS

Hxe | dztairm el uant. B = 2 eq N-nethyl norpholine was
ﬁec instead of triethylamne. C = 3 equival ents of
%8t hyl nor phol i ne were used in place of

168 €0y A1 HEH,FxanpCe Y188.Cl; X = CH,
4-[4-(4- Chl orophenallg-S ng-I m dazol - él met hyl ) -4H 1,
2, 4t HiNMBI(40AMH3, CDCle)38 3.7d1 19 fyl 4hl &118y(6.)3b1)p2eh ¢, 1361,

V H3 % | t
sol ild (é frogm?hiéb%g%zgung fr@lsg\gﬁar at ?gﬁq%gﬁgﬁf MH 2H),
oy 6525 im ) 522% ol X i) e s b

01 9H)C ’ G m 3n . 2. 22
(m iHI)NMR (EDNHBETGH): ®H75-2000n,(4H), 28, (A6 268 (m, TH),

(m | 257 B 38 (Tkﬂﬁ’gé}(%d”%w"') 023y, tb il 740 (m,

LCI\/E>3HﬂI.zCMS’OhAzMHQI EtM—lMH] Exarrpl es 189 to 198: The

Dt +—6—e was—added—
2 l\’/g :ﬁlls QI‘ thIUYa ?QWe %ﬁ? ne sgl éct ed from
t hog éHCNMFR QDML lcmamz& 70-2160(nf, U 2. )17 (s’lfw-l) 2.72-2.92 (m,

0 o ETEr 1o ke lrbraf B TR T T Bk, 7.00
(m, 4H), 7.58 (s, 1H). LCMS: m/z APCI"* 480 [MH]"

171" | W = 2-F, 3-Cl; Y = 4-Cl; Y’ = H; X = CH,OCH,CHj;

'H NMR (400MHz, CDCl): & 1.08 (t, 3H), 1.64-1.81 (m, 2H), 1.84-2.01 (m,
2H), 2.79 (m, 1H), 2.85-3.17 (m, 2H), 3.41 (q, 2H), 3.62 (m, 1H), 4.41 (s, 2H),
4.62 (m, 1H), 7.17 (m, 1H), 7.23 (m, 3H), 7.43 (m, 1H), 7.58 (d, 2H). LCMS:
m/z APCI* 477 [M]!

172" | W = 4-Cl; Y = 4-Cl; Y’ = H; X = CH,CF3;

"H NMR (400MHz, CDCls): & 1.81 (m, 2H), 1.98 (m, 2H), 2.70 (m, 1H), 2.80-
3.02 (m, 2H), 3.44 (q, 2H), 3.81 (m, 1H), 4.59 (m, 1H), 7.19 (d, 2H), 7.38 (m,
4H), 7.60 (d, 2H). LCMS: m/z APCI" 483 [M]"

173% | W = 2-OCF3; Y = 4-Cl; Y' = H; X = [1,2,3]-triazol-2-yimethyl

'H NMR (400MHz, CDCls): § 1.76 (m, 1H), 1.79-2.02 (m, 3H), 2.68 (m, 1H),
2.82-3.02 (m, 2H), 3.58 (m, 1H), 4.59 (m, 1H), 5.62 (s, 2H), 6.99 (m, 2H),
7.22-7.42 (m, 6H), 7.50 (s, 2H). LCMS: m/z APCI* 532 [MH]"

A = 4 eq. of triethylamine were used, and the crude product was not treated with

Q)

polymer supported amine.
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roomtenperature for 1 hour. It was then diluted with
water, stirred for 5 mnutes, and then filtered

W(I)Ia(msmghsa phase separation cartridge. The or geei/B2004/004059

sol ution was concentrated undéfreduced pressure and
the crude product was purified by colum

hr )i . US| . .
8 SR DR hoplred ReiBRel3loBoReNhas yopojr gogpf M-
estbyléﬂsaampylam products were azeotroped with ether to
afford the title conpounds as white foans. Ex No Data
189 Z = 3-Chloro-2-fluorophenyl; Y =H Y =H 1H NWR
(400MHz, CDCI3): d 1.65xanﬁmsaﬂﬁtdﬁw7 2 75 (m 1H),

2.92 (m 1H), 3.01 (m 1H), 361 ,m 460(m

1H), 5.64 (s, 2H), 7.06 (d, 2H N\

7.38-7.57 (m 7H). LCVS: iz ESi) I\/Na]+ 1902:

3- Chl orophenyl Y = 4- OCH 3 H 1H NI\/R (400MHz,
CDCI3):d175220( 29 2.93 (m

2H) 1 3.80 (m 1H), mlH) 5. 66

(s, 2H), 6.94 (m 2H) 01 (m 2H)Y 7’26 (m 1H),
7.28-7.40 (m 3H), 7.%1 (s, LOMS: nlz ES+ 500
THNgproptkRte Zcﬁcﬁﬁoﬁﬂﬁ M-@h&ﬁdlv@f@WEB)éh ) wasaddeff to ¥ $5iution of

H 1H NVR (400MHz 72-2.
tbﬁ@pargyriage i q.ﬁ\ydi@ﬁhlor@eogr e(rﬂlpe 1qq)ect%i fggnmr})_g[pﬁlongqum 121,

132, 13440 1ﬁ'>( G479 t%%? 5{)553 t&954 rﬁndBf@S' (]1 7eq4)1a|§(§ trlethylamlne

é |5cﬁoo)_lg_dfqh[%$%9w§ﬁ§,(10 to 25 rnLeroI \}/ hﬁreappprp\wp{s stirred at room
téﬁHQQMﬂﬁ'e QPQ'BQ’)OU@ 'iihl_?)7 rhitxfur® Yvak 'fherf‘rh‘%tedzwlﬁ?%lémbrf%h%egﬂ was

vg/%sheg lp;gth @ag{r,at(e socgp.m caybopgtegqolutlppg fpi;lvovge;d Pyrgmmaniunychigride
dolutiofHind therdtR wias coRtntrateddthdefreddERd %rle@{ﬁe ‘Tﬁé chds CI__p'i_’étﬁJcts

= 3- oro-2-fl uoro-

v&e@pmﬂeﬂ.pm@yrpqg@wto%y@n st:ape‘yganQ gl_Ghl()fﬁmQﬂane methanol
(20(7 61@9@40{5@ elasat tg %for% tﬁmntlel&')mp&m@@ (7 m 1;0 4. 67

Ex No \ Data

174" |W =3-C, Y =4-Cl; Y’ = 2-CHy, X = CH,

'H NMR (400MHz, CDCly): & 1.65-2.02 (m, 7H), 2.18 (s, 3H), 2.55 (m, 1H),
2.78-3.01 (m, 2H), 3.79 (m, 1H), 4.58 (m, 1H), 7.03 (m, 1H), 7.20-7.39 (m,
5H), 7.41 (s, 1H). LCMS: m/z APCI* 451 [MNa]’

175° | W = 3,5-di-Cl; Y = 4-CI; Y’ = H; X = CH,OCH;

"H NMR (400MHz, CD;0OD): § 1.81-1.98 (m, 4H), 2.86 (m, 2H), 3.12 (m,
1H), 3.20 (s, 3H), 3.64 (m, 1H), 4.38 (s, 2H), 4.58 (m, 1H), 7.40 (s, 2H),
7.46 (d, 2H), 7.58 (s, 1H), 7.62 (d, 2H). LCMS: m/z APCI* 479, 481 [MH]"

176" | W =4-Cl, Y = 4-Cl; Y’ = H; X = CH,OCF,

'H NMR (400MHz, CDCls): § 1.81 (m, 2H), 1.98 (m, 2H), 2.78 (m, 1H),
2.96 (m, 2H), 3.75-3.90 (m, 1H), 4.40-4.60 (m, 1H), 4.97 (s, 2H), 7.21 (m,
2H), 7.37 (m, 4H), 7.59 (d, 2H). LCMS: m/z APCI* 499 [M]"

177° | W =3,5-di-F; Y = 4-Cl; Y’ = H; X = CH,OCH,CF;

'H NMR (400MHz, CDCly): § 1.80-2.02 (m, 4H), 2.79 (m, 1H), 2.83-3.05
(m, 2H), 3.80 (m, 3H), 4.58 (m, 3H), 6.85 (m, 3H), 7.22 (d, 2H), 7.57 (d,
2H). LCMS: m/z APCI" 515 [MH]"




(m 2H),

ES+ 55

WOR00EH6IR (400MHz, CDCl 3):

7.36-7.50 (m 4H), 7.75 (d, 2H). LCMS: niz
6 [MNa] + 194 Z = 3-Chl orophenyl; Y = 4-CH3; Yl=
d 1.88 (m 2H), 2.P6r/(B204/004059

oH), 2.42 (s, 3H), 2.79-3.00 (RF- 3H), 3.80 (m 1H),
4.59 (m 1H), 5.70 (s, 2H), 7.07 (d, 2H), 7.23-7.40
(m 6H, 7.53 (s, 2H. LOMS: miz ES+ 484 [MNa] + 195 Z
( 1767 Ko OPHTRIAnS ey 11y

\l

1H),
[ MNa] +
2- CH3;
2.07 (

‘(DBNMm 4@dnlMHz 30[5@13)( m1 7dD.00 4m>dEH), m22](k7‘|)2,H£52 B4 (m, 1H),

487 (13, 203481, ). (80 0 11 B . 68 (13 41, 7.00
(159§wZ 7:233(dq'\1/11|_E'7@‘82(nf |3;—l|9 rOpNeNEH). LY:MS ?n)@'API_%(* 489,

d 1.68-1 .9
RO M 260(m 1H), 1.80-3.13 (m 2H) 3. 60

($79A1H

3-chl
CDCl 3
2.94

6. 86-7. 50

)t 11-‘95 %7%43 ézg&gn ?éﬁ-?) :1%1 ?Qzﬁ-@‘s %E')(mlﬁsl)@g%g}; ]rIIB '4.58 (m,

03"\9

w4 =) 2 4 J.H)
w 3%.@&)\( ] C%S*? Al; X& mb olu?m&g/rmé‘ﬁiil

m z ES+

' OPNMRY(HOOMHz, GDCh): 51.78=2.92 K, 41, BIMR ((meelmz?s (m,

m)) (@3 @epH), 7@41 ZHnchwﬁ mfa)L\Pcz wmlsa (m

(o)

S-Elé?ﬂ o
(400MH
2.74 (
1H),
7.27 (
1H) Ld
m Xt ur

.b

S o T ot & Chany P & 1L RIEO gImei 1y

I7'H KIDR! (3DOMEIZ,ICIBOI,) 611.60H) .83 ImBEH R 286-Z. m (rd8HH), 3.00

T 3 Gogrt. 4550k, 3655 585200 ps G 2407 50 (.

2H)s 7.28Kn, 1H), 4060 (d, 28518, 797(sSPH). $ CMBm/z ESS5381(,483
JX%MZ ES+ 534 [ MNa] + Exanples 199 to 201: A
It he appropriate acid, ZCO2H, (1.2 eq.),

14Bydr
trieth

1-(3-di
hydr ocld
am ne
143 (1
stirrég

ORY=DBITEON E |4a¢|QVe= Riy Xr=82-entflyldmidgzd-3-ylimethy!;

yl am ne % and
b 5- G h §ar B 892180 (m, 2H), 2.14 (s,

i TENMER (4 M'dbr%‘}
I-QVQ@@ (fnl21), %4 narm)t{@gg ARPIIIP ISR/, 3FD, rseoe (}J 2H),
h ected fromp ?n%r ations

rochl ori de seﬁ
Kb 7" P () 3had. 58 (d 2H)
Oi_c%sf AZRPCI* 495, 497 [MH]®

182

s, i1H). 8- ¥hirershet R4k, {
W = 3-Cl; Y = 4-Cl; Y’ = H; X = 3-methyl-[1,2,4]oxadiazol-5-yimethyl
'H NMR (400MHz, CDCls): & 1.80 (m, 2H), 1.98 (m, 2H), 2.30 (s, 3H), 2.76
(m, 1H), 2.95 (m, 2H), 3.80 (m, 1H), 4.22 (s, 2H), 4.58 (m, 1H), 7.19 (d,
2H), 7.24 (d, 1H), 7.37 (m, 3H), 7.52 (d, 2H). LCMS: m/z APCI" 497, 499
[MH]®

183

W = 3,5-di-F; Y = 4-Cl; Y’ = H; X = [1,2,4]-triazol-1-ylmethyl

'H NMR (400MHz, CDCl5): 5 1.82 (m, 2H), 2.00 (m, 2H), 2.75 (m, 1H),
2.80-3.08 (m, 2H), 3.80 (m, 1H), 4.58 (m, 1H), 5.40 (s, 2H), 6.89 (m, 3H),
7.15 (m, 2H), 7.58 (d, 2H), 7.82 (s, 1H), 8.04 (s, 1H). LCMS: m/z APCI"
484, 486 [MH]"

-
[ o]
AJ

W = 2-F, 3-Cl, Y = 4-CI;, Y’ = H; X = pyrimidin-2-yloxymethyi

"H NMR (400MHz, CDCls): § 1.75 (m, 2H), 1.97 (m, 2H), 2.81 (m, 1H),
2.88-3.15 (m, 2H), 3.62 (m, 1H), 4.62 (m, 1H), 5.43 (s, 2H), 6.98 (m, 1H),
7.16 (m, 1H), 7.25 (m, 1H), 7.36 (d, 2H), 7.44 (m, 3H), 8.44 (d, 2H).

LCMS: m/z APCI® 527 [M]"
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tenperature for 24 hours. The reaction was then washed
wi th 2N sodi um hydroxi de sol ution and the organic

W@ ed0as3784 was evapor at ed under reduced pressurBCT/IBR804/004059
crude product was purified by-1€& um chronmat ography on
silica gel using an elution gradient of ethyl

acet at e: net hanol : 0. 88 ammmonia (100:0:0 to 95:5:0.5) to
afford the title compounds., Ex Data No 199 7

=0981 opNopgifmt®yY = HCL: YCRHX-p eryridine Rty 00MHz
f?%f”)l: 15‘3N?Iﬁ(§gé‘§]!ﬁz,§¢%%lg)? %5552%@8 gﬁ)ﬁH% %%2@ 1H$.90-3.00

2. 59- 2|, (M, 2H) 3.0448,183MO2H).r3.42 (), 2K, 361 ((ty, 18))¢, 6N AH), 7.10-

7sa (72U e 2 T 1Al B anad (D 48 1)

5- Tri f | LOVISnest2AP@ly 5RUIMED- y| : X = CH2OCH2CH3 1H NMVR

LN N

2188 ([ TryCh b =4eCly Y17 H X = Sijoretipligg-fiettvl, L™ 578
(m 1%%}1 MMngsMHz,FODCle}):sa.e{?omm,M), 1.?7 2n, 24, 240 (m, 4H),
T (s Bl oo i 5P 168 ¢k, P148%. B, 7.24 m,

1H- 1 ndazte)l, 7:36)(n, 2M),7.88 @ 2H)'LCMSE,m/% APCPHS1 4L NIVR

(400MHz —CDCE 2} g1 65-1--88 (m 4H) 2 15 (g 3L
2180- 2 Y7 ik 2Fy Y =F-6k Y( 7 K 2B 59mgihybisprazolAyh-ethyl
7.20 (|ogy NikR) (400IvIAL, é@dg): Shi).zs-igé?ménms), 3hdy, (s,73l-@[52§3@+2.80 (m,
2H), 7. 90 éd, 1%& 13. 4 &s, 1H). "LOVS. m z_ APCI + 421

[ VH] + |05, BBBt30&t5m.cAkDt BHR M2 1id) 58 (Mo dAD RS (Mc2He7 §1 (m,
was usieflyangd7nry 2h§ 75ERADAS L @MSI98/5 ARG Us4 ) 544 p\,ﬁhp-

Chem | Fur apean) 2003; (R); 1559- 1568 B = reacfion

Avets ek acetate mefianol@ 83 BREIRAE WS YsaRR bR PolmIivanizol e
BY-D &4 ﬁ-rﬁmymﬁw%mé @95 DSed ,ﬁ&@ag |o?§ie H,ﬁiﬁel.204: A

solution of  the appropriate acid, ' , (1.5 eq.),
O~ vreauialents ef N-mefny/mpiphpling were|ysed in plaeadfeltibiiyiaméte. um
hexaf | uorophosphate (2 eq.), N nethyl norpholine (5

eq.) and theappropriate am ne hydrochloride sel ected
Examplsa t88a At 1(dréhiarophemyl-331 {Himedazpl-1-wimethyl)-4H-1,2,4-triazol-3-yl}-1-

(3,3-dimethylbutanoyl)piperidine
0 N
A A
CH, N\?l

H,C CH, Q

Cl

\l

The title compound was obtained as a white solid, from the compound of preparation
138 and isovaleryl chloride, following the procedure described for examples 174 to 187.
"H NMR (400MHz, CDCl3): & 1.01 (s, 9H), 1.70-1.85 (m, 2H), 1.98 (m, 3H), 2.22 (m, 2H),
2.55-2.66 (m, 2H), 3.00 (m, 1H), 4.00 (m, 1H), 4.59 (m, 1H), 5.18 (s, 2H), 6.60 (s, 1H),
6.90 (m, 2H), 7.00 (s, 1H), 7.20 (s, 1H), 7.52 (m, 2H); LCMS: m/z APCI" 441 [MH]"



di chl oronet hane (8 nLmol 1) was stirred at room
tenperature for 24 hours. The reaction was then washed
WOwRas/063784 um hydr oxi de solutioq gnd t he or gani BCT/IB2004/004059

sol uti on was evapor at ed under P&duced pressure. The
crude product was purified by colum chromat ography on

silica gel using an el g#&@é%rﬁytg%aof

di chl or onet hane: net han amonia (100:0:0 to
90:10:1) to afford t nds Ex Data No 202
Z = 4-Chl oro-3-fluoro é@‘?{ 1H NVR (400MHz,
CD3CD): d 1.79-1.99 @m , 2.85 (m
2H), 3.11 (m 1H), 3.70 (m 1H), 7.22
(d, 1H), 7.37 (d, 1H), 7.45 H) 58(m 1H),
7.64 (d, 2H). LCMS: miz APCIM433 [M+ 203 Z =
2,3,4-Trifluorophenyl; X = CH3; 1H NWR (400VHz,

ﬂ@@roprﬁ%t#&g c(ﬂ@hdé” @00(?_1) 23 @g]& w;la'ébaddgd §>2a §o°1ut|o31"3f the
apgyopriatelaming sequ)ed fr;om,JhO@mof gmparqtnqyg; 1 toz}:f)1 (1 |_eg|\y§and

T

womitegperaturs formi h It wasitBer gilut ith wvates, stisjed feh)S minutes, and
o ham) q W glimed 161)

%e@@ﬂ% @ih %{%h %ngasegsegé {u% c IEEIdg 1‘1% c(r%m@}g%lunqp was

¢angentiatpd undesgequeed Prssud @ the cr@ﬁ)pro@_@t ves pwrifies] by column

e e o O R s A e el JEAGRRg e g aidl (o000 o

©OBEhavelupat diheprgducts were/azeptrone with etherdaefiard the &e um
&%@JJnHQEQWﬂﬁg £ (1.2 eq.), N-nethyl norpholine (1.4

d the aooroorl ate anine selected from
riati ons 12 and 136 (1 eq.)Pata di chl or onet hane (7

héﬁ?s HZI:III dr:télzd;j\'clzotl oilﬁ %ii!i{ ﬁetn pI iarit [ Eil oned bet ween

sodi um yNmexideMsig) CDCR) sarss-210¢ iinpa k)t 15@Re ,1H), 2.92 (m,
1H), 3.01 (m, 1H), 3.61 (m, 1H), 4.60 (m, 1H), 5.64 (s, 2H), 7.06 (d, 2H),
7.13 (t, 1H), 7.38-7.57 (m, 7H). LCMS: m/z ES* 488 [MNa]"

190 Z = 3-Chlorophenyl Y = 4-OCHj3;; Y’ = H;

'H NMR (400MHz, CDCly): & 1.75-2.20 (m, 4H), 2.79 (m, 1H), 2.93 (m,
2H), 3.80 (m, 1H), 3.84 (s, 3H), 4.56 (m, 1H), 5.66 (s, 2H), 6.94 (m, 2H),
7.01 (m, 2H), 7.26 (m, 1H), 7.28-7.40 (m, 3H), 7.51 (s, 2H). LCMS: m/z
ES* 500 [MNa]"

191 Z = 3-Chloro-2-fluorophenyl; Y = 4-F; Y’= H;

'H NMR (400MHz, CDCly): & 1.72-2.07 (m, 4H), 2.77 (m, 1H), 2.90 (m,
1H), 3.02 (m, 1H), 3.62 (m, 1H), 4.61 (m, 1H), 5.64 (s, 2H), 7.05-7.19 (m,
6H), 7.41 (t, 1H), 7.49 (s, 2H). LCMS: m/z ES" 503 [MNa]"

192 Z = 3-Chloro-2-fluorophenyl; Y = 4-Br; Y'= H;

'H NMR (400MHz, CDCl3): 8 1.71-2.06 (m, 4H), 2.72 (m, 1H), 2.94 (m,
1H), 3.05 (m, 1H), 3.63 (m, 1H), 4.62 (m, 1H), 5.65 (s, 2H), 6.95 (d, 2H),
7.14 (t, 1H), 7.27 (m, 1H), 7.43 (t, 1H), 7.49 (s, 2H), 7.60 (d, 2H). LCMS:
m/z ES* 546 [MH]"




and the |layers were separated. The organic sol ution

was washed wi th ammonium - chloride solution, dried
we@@s/0643S0O4 and then it was exgggrated under redUTR2004/004059

pressure. The crude product was purified by colum

chromat ography on silica gel using an elution gradient

of dichloronethane nethanol 0. 88 annnnla (100:0:0 to

oN-—10- 1\ + t Il\ln

b R A2 SR e H U
[ 1, 2, 3] tH NvER @looRHHe cet:lrgyls 1¥5- NMB (64 QBIVHE76- @@@l(&) szl 3.05

(1m781f.)(m s 881mafip; 678, 16 555 & 2D h. &g, T 720-7.30
1H, 7.@d zm,? 26y, 507(m42H7 75% (de§% Homs:GVe: Esﬂsseffﬂﬂb]*+

498 o0 I MHIL+ 206B1C Z = fluorao n\/ :

[ 194 31Z £3-GRigrophemy; %rﬂg@“am RIVR (400MHz, CDCI3): d
1.78 ,

175 (e Ohgirh 8 47 i 20, 9
6. 46- 6 2898100 (MH)@@B(me)ZHﬁ9 (m, 2H), 6570 (2HBH), 7.07 (d, 2H),

7 39 [ PAs 0 (it #3s, BHE ORI Tl 43l + 207
N85 ( 400#13zChigpeR-ByoroghendaY €r-CRHY = H; 50 (m 4H),

Gl 12 Rtz oGt B.67 0o fin/ Bl Ble7IM 4+ 28b-3.08
%H)Z, /_\Z 80 2("I)’]3 ﬂfb'llm, TH)54. 56I’(l'n f3||'||) 5.68% @22I€|);l 7. 111;2 1H.)QV$_6-7.25
e oadm 5 Bat M 7 as T L ds M A LY s 614

31; 197[MNa$‘91 401. B = 4-di fI uoromet hyl ben20| c acid

nnnnn Qf‘ll’ fa¥al

3196 14 IO DR bt ot PR 1y
recryst'y NMRe(docBMHm cmlp)r smds fbg eRobH), 210 (%, BHE .6 (m,
Nmet hy! 1rTI-II))r l?80 3I 1n3e(mV\a2H) 3. 60 (d, 1H)rT|68%d 21?—|E); é 85 %dl,C%H) 5.67 (d,
1H), 6.86-7.50 (m, 8H). LCMS: m/z ES* 536 [MNa]"

197 Z = 3-chlorophenyl; Y = 4-Cl; Y’ = 3-F;

'H NMR (400MHz, CDCls): & 1.84 (m, 2H), 2.00 (m, 2H), 2.72 (m, 1H),
2.94 (m, 2H), 3.83 (m, 1H), 4.55 (m, 1H), 5.67 (s, 2H), 6.90 (d, 2H), 7.26-
7.41 (m, 4H), 7.50-7.56 (m, 3H). LCMS: m/z ES* 500 [MH]"

198 Z = 3-Chloro-2-fluoro-phenyl; Y = 4-Cl; Y’ = 3-CJ;

'H NMR (400MHz, CDCl3): § 1.80 (m, 1H), 1.86-2.05 (m, 3H), 2.74 (m,
1H), 2.92 (m, 1H), 3.04 (m, 1H), 3.61 (m, 1H), 4.61 (m, 1H), 5.70 (s, 2H),
7.05-7.16 (m, 3H), 7.27 (br s, 1H), 7.40 (t, 1H), 7.50 (s, 2H), 7.55 (d, 1H)
LCMS: m/z ES" 534 [MNa]"

&

00

Examples 199 to 201:

z cl
5 A mixture of the appropriate acid, ZCO.H, (1.2 eq.), 1-hydroxybenzotriazole hydrate (1.2
eq.), triethylamine (2 to 4 eq.) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
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A m xture of the appropriate oxadi azol e sel ected from
preparations 66 and 67 (1 eq.), the appropriate

wa@reosiopsssé rom preparations 166 and 168 or commBCTIEA004/004059

avai l abl e 4- chloro-2-(trifl udFomet hoxy) phenyl am ne
(1.5 to 2.0 eq.) and trifluoroacetic acid (0.5 to-

ride%cTngo(S@ T(F ol %gﬁ@qhé gpp?rﬁbl‘i)atg f’h rgg*gpgﬁunje)hywaosch%ﬂaé,es;élected from

ours. e CO0Oo m Xt ure ‘wa
preparatioms @darisb148@reqd) io iabiooomethane (26ndingodi' was stirred at room

L P

mhaporaldeme angdeic sote:donm ods prassated una’éreedmcad!q:ressmobj cThe crude

28d Ve o b T n B O 25 %ﬂ?q?eaﬁ%c'n'% 3B sfgog oracient of

etbyI%etbm rhethasoldl. 8tammioniad(fl 0@10(0 tbl% Et 0. 6) ® afimpmemﬂe .compounds.

Bt saB: X =t 1 e 1SRy cosoD) - 8 123 (¢
D, 1.78- 1 98(m 4H) 292(m 2H) 316(m 1H),
3 70 A_14 (g 4.58 (m 1 718 (d,
119 ?ﬁctqﬁfopzmethﬁXz Q'#ﬁOCdﬁFHss 43 (s 1H . LOMB:
glf Z:AWNMFM&)OE\MZJT%Q:Q Y% 015}@% @@gggw'zm\ﬁ 6 @i $¢hy,
1.8041: 7@81 ?‘MmA?rhj); 2@08m ZHQQ? 4%m, LQH)) 2.39 2@73("2(?"()113 02
1 7

(:10 :%n ?H7)§ 0%@2#3@94%%@40{36§ﬁé(4d55q-r‘\")1Hh_Eﬂf(d,

2 -3P@ éHM8-§|\{}5Mm/ZZ’§R§3|Z4Q3 IMHh| or ophenyl; Y =

A BRI

2.37 H]NMR—IHOOMFEBCQﬁls)]ﬂ-D 08 2t, 38), 2. 7802.04(m24H), 2.60 (m,

iy, | o481l 25, geClanant ey o+d £81 fs By

LCVS] (mi tH)AP(Z24(d4E-$) V197 +d EX)nip 7@ {d 21H), 7 9524,6tH)A8.55 (s,
m xtur, P oxadi azol e sel ected from
pre ira rll\égégﬁt Cgaé‘gmnd 75 (1 eq.), aniline (1.5

201 Q=eq-|)|ncmzdl3yltf(l=u4>onaf:strﬂ0(a@m (0.5 to 1.0 eq.)

o B et cPoTat TERY gt S AR o). 29829

crude (RobHY, B8 (WﬂSHpmtzf-n &d (kY 289710y da 1 19)rRtaqEa P,
on a\silica.gel, Salf 1§%0 @, 1H), 13.42 (s, 1H). LCMS: mvz

APCI* 421 [MH]*

A = 5-(trifluoromethyl)-2-pyridinecarboxylic acid was used and may be prepared as
described in J. Org. Chem. (European) 2003; (8); 1559-1568.

B = reaction was performed in the absence of 1-hydroxybenzotriazole hydrate and
triethylamine.

Examples 202 to 204:
NI/N\>\X
N
55
B

A solution of the appropriate acid, ZCO,H, (1.5 eq.), O-benzotriazol-1-yl-N,N,N’ N"-

Cl

tetramethyluronium hexafluorophosphate (2 e€q.), N-methylmorpholine (5 eq.) and the
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usi ng di chl or onet hane: net hanol : 0. 88 anmoni a (100: 0: 0
to 90:10:1) as eluant to afford the title conpounds. -

WO200806364 Dat a 211 Z = 3- Chl orophenyl ; Y = 4- QPCT/M32064/004059

2-OCH 2CF3; X = H; 1H NMR (400%fz, cDbai3) : d
1.78-2.02 (m 4H), 2.80 (m 1H), 2.95-3.06 (m 2H),

S Sor il i fo, s phea ot orsBheatics fgqd 15jeea) i

ditiorR@thane48 Mnl[mmol ™ )Zwasé\sﬁfred gt-robinaderapdranyé for'P4-hobrsCl The

@ﬁftlonzw%h?ﬂqwailp_ﬁdl w érﬂgy%me% %a[ﬁﬂl&rﬂrg?’—é rs%lutlon was

&uap8rated uriddy reducéd p(eﬁsurbl—i)Thel‘nﬂié grddud? Mas burifi@’by ¢blumn

7.40.(d H, 7.60 (d . L .Mz APCl + 469
Fmabyiebsl Sn s el el ui araeifer V12 X 2
@ER Q0GR rdih MR 0 (880NN Nnia CIEU: G to 601003 td 4fford the title

78-1 .. 90 2H), 1.92-2.02 oH), 2.78 1H),
rigunds,) (Enm 2H)H? 3.41 (q, 2H)(m1 3.H)80 (m 1|(—|)m 4.HZ11

(Bx 2Batad4.60 (m 1H), 7.24 (m 3H), 7.36 (m 2H),
7.57((d, 2H). LCVMS: mz APClI + 459 [M+ 214 Z =
ANe| orophenyl; Y = 4-CH3; Y = 2-CH3; X = CH3; 1H NMR

(240 m4@%r@~f|®§EﬁylzX%mg1 M), 2.14 (s, 3H),
2.40|( H) 8-

2.98 (m 2H), 3.78
(m 1H) NMR $00Mhz ODg. 017911 9%1(F), 4H7. 283 (sr3HLID§5 (m,

e | Pcet iy B3 E8ynZ iy, aleeh i 70 o YR A,
= 2- CHBD, Tda-(dCRBEH358 (oM TNV . 64@@% LQMSI Bz ARCH 428

(t, :;m,rlaszoz(m 6H), 2.14 (m 1H), 2.38-2.58
(m__: 2.79-2.98 (m 2H). 3.80 (m 1H). 4.58 (m

26B, i’.=é)z,3(4.ﬁrifm|e|yqphem5><?%(m 5H), 7.41 (s, 1H)

- TN o, BBy 42 fhcuf, Tiod Gy amz@gmv
CD30DR:89d i, 28i0,-3L19{,(1H), 36D ,(m218% 4(80 (n2,HH), B1D6m( ZH),
7.44 (m, 2H), 7.66 (m, 2H). LCMS: m/z APCI* 435 [M]*

204 | Z = 1H-Indazol-3-yl; X = 3-methyl-isoxazol-5-ylmethyl;

"H NMR (400MHz, CDCl5): 8. 1.80-2.15 (m, 5H), 2.18 (s, 3H), 2.75 (m,
1H), 2.80-2.92 (m, 2H), 3.17 (m, 1H), 4.04 (s, 2H), 4.62-4.81 (m, 2H),
4.86 (s, 1H), 7.15 (m, 3H), 7.30 (dd, 1H), 7.50 (m, 3H), 8.00 (d, 1H),
11.90 (br s, 1H). LCMS: m/zES' 500, 502 [M"

Examples 205 to 207:
N
| \>\x
N
Q( §
o
z

A solution of the appropriate acid, ZCO,H (1.2 eq.), O-benzotriazol-1-yl-N,N,N' N
tetramethyluronium hexafluorophosphate (1.2 eq.), N-methylmorpholine (1.4 eq.) and

Cl

the appropriate amine selected from preparations 12 and 136 (1 eq.) in
dichloromethane (7 to 10 mLmmol™) was stirred at room temperature for 24 hours. The
reaction was then partitioned between sodium hydroxide solution and dichloromethane,
and the layers were separated. The organic solution was washed with ammonium



1H), 3.69 (m 1H), 4.58 (m 1H), 5.41 (s, 2H), 6.18

(s, 1H), 7.20 (m 2H), 7.30 (m 2H), 7.38-7.57 (m
wabk)os/0eME: nlfz APCI + 481 [M +_A = Crude reacPCDIB2004/004059

m xture was partitioned betwedA’ethyl acetate and 2N

hydrochl oric acid, then the organic solution washed

ag%%l&g%[&&g# %d%‘?/ eaggt; gmggatﬁ\gas?&aﬁﬂga?& ?rﬂg éeld.}lc?d pressure.

Ihe crudesmduct vas oﬂrlfteldéayappmmpchrametoampﬂwyml silica @el figingran elution

{ .
5% r@@t{( cf/ftgfleéﬂbééfﬁéthgﬂge o g&é(% g8 ?)inn%c;ma 100 O 0 to .1a ) rTt]o r%ford the

rrazo tri e
t(tl¢ comppuadsl 1- (3-

Cl IIYI ATllT IIUpTU}J_yI } O Ccl IIYI gUUI I III uc II_yUI UL.III ot I uc
(E 5]eq.) in dichloronet hanebl?%s1 5 nmLnmol 1) was added

tMoa [sol ution of the appropriate am ne (HNR4AR5) (1.5

A—gdichloronpthane (25—l and-_—the
S 2 S P e ey &M?‘éﬂﬁmﬁ BoineBY 52 hours.
The 1 eﬂwmnmdmi lepIyes hed-2003 fin, W@vumncmp@ gtqm,

sol ut|/i on, and the o&ganl ¢ sol ution was evaa or at ed

under 2FB8@Mptds 4EB4M. THY 583 /Fe2k) ScAf8-8 1Hdhr7| ¢1i (dd
by cd 2wynr@ﬂwse(hp@mmomr}nmp@aw@lso@wﬂgf an

el utl aon qgradient of dichl oronet hane: net hanao

206n5niZe- f-Ditucemethy-weng; ¥ )2, 3-tiazah2dimetsylt i t | e

2 e RO QR 1Bl g0 R 591

15812, o08(n, mH)AEH)?a (r, B6), 4158 (BH)1H) 5.60(s{ Bt), BH46-6. zsmm)

5, 00 630522800 8 4T3y b oo

218 RAMHI'H, R = f- butyl X =

b5 (‘sf‘Hdﬁﬁa:f"![.é@%Xf?‘ﬂf’:e(ié%ﬁ%%‘?“;q?. 99-2. 09 (m 1H) .
g.Hiso gmlexz;odgA% QDCl5) 289 .38 5m2 2HJ, msomrﬁ A4HD, 594-@31,8 (m
oy AAE 558 A 220 bR (o, 2.8 kms 1, 45 be

[1, 2, 3t £H), 32@ (N2 3y4)ma3wh 1, RI8R (g BAINIEZ02 @DGM?)LCMB
1. 56- m/zipemm%wl .30 (m 3H), 2.80 (m

rd

5 A = 3-difluoromethyl benzoic acid was used. It can be prepared according to

10

15

Tetrahedron 31; 1977; 391-401.

B = 4-difluoromethyl benzoic acid was used. It can be prepared according to
Tetrahedron 31; 1977; 391-401.

C = product additionally recrystallised from isopropyl alcohol, and 2.8 eq of N-
methylmorpholine was used.

Examples 208 to 210:
N’N
o9 o
N
N
Qi X,
A mixture of the appropriate oxadiazole selected from preparations 66 and 67 (1 eq.),

the appropriate aniline from preparations 166 and 168 or commercially available 4-

chloro-2-(trifluoromethoxy)phenylamine (1.5 to 2.0 eq.) and trifluoroacetic acid (0.5 to



10

15

2H), 3.37 (m 2H), 3.98 (t, 2H), 4.16 (t, 2H), 5.59
(s, 2H), 7.10 (d, 2H), 7.40 (d, 2H), 7.55 (s, 2H).

W(ILQMS/O@TM ES+ 427 [M—I] + 220 NRARS = pyrrol i di PE1/ABA004/064059

[1,2, 3]-triazol-2-yl methyl TRENMR (400MHz, CDCI3): d
1.59°1 .76 (m 4H), 1.82 (m 2H), 1.95 (m 2H), 2. 41

(Tpo T T, b g et oS i, o coe

maBturd 4/bs [phHitioned b&ReeNBRERErometbanEnarid sodimy karbXnate solution, and

% e EJ w%rrg tﬁ ls%gtegeggg | ;ﬂ]anﬁ% éf}v%g Hriga o%&%@%ﬂ

¢vapoZit§d urkied deduced Bidssurd. dbe(cnadeifbducd wag plrifieddty) column

%r%a%éf\?@%w?p ;ﬁiééel&gﬁwgﬁ %Igﬂ%@a&%@éﬂ@%ﬁ%r&%oma (100:0:0 to
gn: phéad etdmtito afford thd tith c’:l}mpaunazol 2 yl met hyl 1H NWR
—eéu""“" -EDCH3) u1521u0\||9 AH—2-04—(m—3H)

¥§9 0l 41, 3.36 (m 2H)1 3.47%Fm 2H), 5.40 (m

1H}os 5 32 {3 ChRFpherkyl 1P =(4CI; 3+ 2- @cEHZCHQ,x =’2H)

7.20-7. 7.40 54 LCMVS:
m z ES+ &M@Mmz—cwacﬁwcn 3§1t 3h ﬂ]%?ememnmz 92 (m,

2%3;?82 9!;4) @916((%?%)‘3570 Gy, 439Q4; 2#1“36&%%)(m 1H), 7.18 (d, 1H),
1-[ 4- (4} G%Fémoaﬁgﬂﬁ%(ns%tmfﬁ (). LCMS: m/z APCI" 445 [M]"

2 T Bz Chiickahendt Y ESRRL SPEZOOEI XS de (0. 04

’mst ylp peridine- 4- car boxam
m., 0. 5p HrivdIR (4\ﬂaMszG©§DtDb 8a1 §641|.ﬁ& (om 461), 2.84-289 (ch, @H),

pr epar a é% n(51 WET3 m 7 JQH‘?tJ“zE‘J‘Fm
(50 L) (9 st | r r é 't
tenpera 3Ih‘|)3 7f7(§)r(n2(2l-mmmess1H)}\,c&:l62 (sothb Lo)l\wyh/zotbil?‘lcn)r:iL&'ée[M]+

LO. _OD

SR ol F o e ety

then evppoNstRe@oUMEil CDE) GEd. 6nr1e&suﬁ e7HanzI 18#@@ 3HE)SZ guem,

Foei doe] G5 SHREbI P20 GPbrel il (PN 4395 (m

| sopr opyEy4s-4.20 18, TH), 7293m, AAD) 7). 30%!34361(159) 7064 (8€1H).

sol ution gf%‘Pe Lxt ur s then stirred at room
t enper at'uegl Z&gbﬁé’@ﬁ&" The reaction was then washed
w th ammoni um chl oride solution, dried over MgSO4 and

then evaporated under reduced pressure. The residue
was purified by col umEX#PBle&t<ddita16: on silica gel
usi ng di chl or onet hane: met hanol : -88 amoni a (95:5: 1)

as eluant. The product vvas(tjiw d
N
v

o
R
A mixture of the appropriate oxadiazole selected from preparations 66 to 69, 71 and 75
(1 eq.), aniline (1.5 to 2.0 eq.) and trifiluoroacetic acid (0.5 to 1.0 eq.) in toluene (1.0 to
2.5 mLmmol”) was heated at 170 to 185°C for 20 minutes under microwave radiation.
The crude solution was purified by column chromatography on a silica gel cartridge

using dichloromethane:methanol:0.88 ammonia (100:0:0 to 90:10:1) as eluant to afford
the title compounds.



wth et
ng. 1H

wWQ@Re)o5/0d43786 (m 2H),

(m 2H),
7.57 (d,

L/-{1-]
-/-1,2,

her to afford the title conmpound as a solid, 30
NVR (400MHz, CDCI3): d 1.15 (m 9H), 1.42 (m

2.22 (s, 3H) 3.02 (m 2H)PCBIHE2804/004059
5.38 (W9%1H), 7.26 (d, 2H),

2H); LCMS: mlz APCI + 376 [ VH +Exanpl e 224:

4- (4- Chl orophenyl ) - 5- et hyl - 4/

4-triazol -3-yl]piperidin-4-yl} benzamide N- N

4.03 (m 1H),

Ex Net hy

—d
T

cehl ar

am ne (105 n1 — 0.75 mmlapa and then benzoyl

<) /70 o

ol

SO
nmol )
stirred
m.) wa

\¥ |
i oh
[

(@)=

SR aend: 0 BF ;Yé\r gﬁ’ﬁﬁz‘?ﬁaﬁ(?do my, 0.69

rl

TWNMﬂ woewtzhener3§ 55 nri 79- 2 oangh, 4hg aﬁ@ﬁ '1:3 2\@5-3 06
00 en‘per ature for m nut es.

~(rao%@d3 SAdme Al i4& Gr 3H)Aé§85(1m 797 Gorlbikst 35 (m,

for 5 m guj o8 (Fh%rrwﬁsrrse ms_dmgr}nleplﬁ@r&dg A ng a

nhnqe S

bnaration cartridge and the organic ayer Was

cA@ent
then az
conpoung
( 400NVHz
(s, 3H
7.42 (t

th-e‘HCmﬁ’d@hef‘)é'd‘éceddCbrYesé'the— CFae resi due was
4 N0 Wné{:)E‘Fg 9 g@r(%gﬁﬁgzt &?ﬂﬁ @ez 76 (m, 1H),

as an

2.8B3MY cm ’HD, 383 (m 1I2H)4 6086 H),.22d, 2H2. 237 (d, 2H),

7300, 4280\ i, Fo mA RGP RS T 7 s

(212H)
1- Benzo
zol - 3-y| ]
(150 ny
et hyl caf
triethy
prepar a

[XaYallT=Yaks

Z =GvShlondpheARCY + 44CB Y] MREX= Bka@ﬁHQCIQS |
/1F i SDRBR L obuh 2 1480y rbires2 B o2
(rd,. ZH)npwB Xm, 1HY, 2-8b-3r02 il 24), Bar@paM), 330 (m, 1H),

B S i PR i 24 RBVag. 2

tLomslA#zAﬁécmgg[Mp 9 mol ) were added

allv tna a caluutian

oo OO TTTt

m xture
solutio
separ at g
with di
solutio

; |¥1Ch|i°EthSF¥Jn%rrfaﬁE'3 M.F 4y X Tid1sr eact | on
N IR @r@omhzregmss STREBAL A 6n fﬂr) 58439%9 2 A0,

was partitioned between 2M sodi um hydr oxi

n3tdhd-58 (BhI16D.cHE3-RA8M. ZHY 3 Herm.t HD, HhAas 1ie 67
ﬁ’m 1He7 agygous), '7?09(51 7%"(&2@4) %"ef(aoérﬁ?)d LCMS:
I e or gani

or onet hane,
nevairel é@&;ﬁMHht ed under reduced pressure The

o] § P
sillca
di chl or
95:5: 0.

foam 1B

QWQE:hiW?&ph@HrIW'-e@CPW = %ﬁﬁn)%nbw@ﬂcgrapny on

gel using an €l ution’ gr agl
b e NMEN@0aHZABB 1D S882G (DY, 4.661002 On,BH)p2.14 (M,
594)%.3_%“5_.% tnt419), biro! Lo GRPAUNS 88Sm2 140 4 &S (m, 1H),
7.04 (m, 1H), 7.26-7.39 (m, 5H), 7.41 (s, 1H). LCMS: m/z ES® 443, 446
[MH]"

216

Z = 3-chlorophenyl; Y = 4-Cl; Y’ = H; X = pyrazol-1-ylmethyl;
"H NMR (400MHz, CD;OD): 5 1.80-1.97 (m, 4H), 2.82 (m, 2H), 3.06 (m,
1H), 3.69 (m, 1H), 4.58 (m, 1H), 5.41 (s, 2H), 6.18 (s, 1H), 7.20 (m, 2H),

7.30 (m, 2H), 7.38-7.57 (m, 5H). LCMS: m/z APCI" 481 [M]"

A = Crude reaction mixture was partitioned between ethyl acetate and 2N hydrochloric
acid, then the organic solution washed with saturated sodium bicarbonate solution and
evaporated under reduced pressure.



1H NMR (400MHz, CDCI3): d 2.22 (s, 3H 3.08 (m 4H),
3.38-3.78 (m 4H), 7.25 (d, 2H), 7.39 (m 4H), 7.54
W@ 2005863754 LCVE: m z APCI + 382 %g/H] +; M cr oanaP@BIBR004/004059
found: C, 61.66; H, 5.32; N, 17%42. C20H20CI N50; 0. 1
4CH2C1 2 requires C, 61.43; H, 5.19; N, 17.79% Exanple
226: 2.
4- Benzoyl - 1-[ 4- (4- chl orEé?) he 3175“)(2 nmet hoxynet hyl ) - 4/
-/-1,2,4-triazol-3-yl]- 2msth %erazine
Tri et hyI amne (100 nL, 0.71 nmi) Rd then benzoyl
chloride (82 m _, O71mm er e\ added to a sol ution
of the conmpound of prepara 1 150 ng, 0.47 mol)
i n di chl oronet hane (10 ed/) ,~and reacti on was then
stirred at roomtenperatufe for ours. The m xture
was washed w th sodi um gi“Cak'bonat e ol ution, the

| ayers separated and the organic solution evaporated
Asdigtion efdhe edpropeats @cid. seiristedcram erepasation 1628ngdp9 {1 eql), 1-

TR P Tk ah BEMg s B 1

difmethyteminepropyt }-ethylephediimids mdmhhbeds ¢.5 dq.) iedichigromethane

S0 A9 o Mot rin RS )

diehlorometanen®.SIimmél 28n¢ the rekBtiondvastifred at Fom eng@rature for 24
@Ué?rg f%e ?%sﬁ&n \K/Qs th%m/vash%nh g‘rﬁndﬁ?% chlo#&eGSJILMEun, and the organic
QolL(ti@nmscavabeamdwn)denpe[daee(dﬂ,pnehdmeo Phe esUde-phedquee wae pymified by
r azi ne C
Acﬁ#n%to&iprﬂ’\d c;n éll% el SSIXé Ln %P%érgﬁqgénggf ound of
<ﬂ1ctﬂqmrrwthama rMeébaranh@. %—armhbrma N0 yd 95:H1005)i td afford tB& title
%o‘% #Ol | ow ng the procedure described for exanple
OURER- VR (400MHz, CDCI3): d 1.08 (d, 3H), 2.94-3.39
(Bx 8H)atad.34 (s, 2H), 7.25 (d, 2H), 7.39 (m 4H),
7.54((d, 2H); LCVS: mz APClI + 460 [M+- - Exanple
oM8. |1-[ 4- (4- chl or ophenyl ) - 5- (met hoxymet hyl ) - 4H- 1
247%- tR‘lﬁHoRiebwyhoﬁ 1 Bpedtlugr REeoRQYT ) -1 , 4-di azepane

The tli,tle co was prepared fromthe co

pr epgr "HNMR (4 %&%C's)f P &&%‘bé&%y‘%“khl%r(mng"') - @4(%, SH),
| d, f I

%'22 g 252'3*@9 i PO7d %@ﬂ%ezﬁ)e?)@b'(bem) m%;H) :¢i.94 (d,

400
(m 143A) @CMé ézA%¢—l) 38@['@@] (m 4H)I 3 §8 (m 1H),
g L A
'H NMR (400MHz, CDCls): 81.29 (s, 9H), 1.55-1.74 (m, 4H), 1.99-2.09 (m,
1H), 2.80 (m, 2H), 3.38 (m, 2H), 5.23 (m, 1H), 5.59 (s, 2H), 7.10 (d, 2H),
7.40 (d, 2H), 7.52 (s, 2H). LCMS: m/z APCI" 443 [MH]"
219 | NR*R’ = azetidin-1-yl; X = [1,2,3]-triazol-2-ylmethyl
'H NMR (400MHz, CDCly): 5 1.56-1.68 (m, 4H), 2.18-2.30 (m, 3H), 2.80 (m,
2H), 3.37 (m, 2H), 3.98 (t, 2H), 4.16 (t, 2H), 5.59 (s, 2H), 7.10 (d, 2H), 7.40
(d, 2H), 7.55 (s, 2H). LCMS: m/z ES" 427 [MH]"
220 | NR*R® = pyrrolidin-1-yl; X = [1,2,3]-triazol-2-ylmethyl
'H NMR (400MHz, CDCl,): § 1.59-1.76 (m, 4H), 1.82 (m, 2H), 1.95 (m, 2H),
2.41 (m, 1H), 2.82 (m, 2H), 3.36-3.46 (M, 6H), 5.59 (s, 2H), 7.15 (d, 2H),
7.40 (d, 2H), 7.55 (s, 2H). LCMS: m/zES" 441 [MH]"
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7.42 (m 3H), 7.49 (m 2H); LCVS: mz APCl+ 444 [M+
Exanpl e 229:

wd 2§03/0&3T50r obenzoyl ) - 2-[ 4- (4- chl or ophenyl) - 5- nRCyB2064#04059
1,2,4-triazol-3- yljnorpholi Aé"Tri f1 uoroacetic acid
(5 m_) was added to a cooled (5C) solution of the
corrpound of preparat|on 102 (1 39 3. 43 mml) in

B IRINT

was (g dﬁmkqwmumg)r&dmeﬂwmmr gsaqﬁhdmh@rez (m, 2H),

(30° 4B G538 (MRt PR o1 A2 (Scffth BeR (R APInE2 (@

was trzf,xgtuedomtzm)b b2 (7 oW, L@M@rm&ees(*hsafimmjml) and

B22s | R 'ﬁo‘e?fﬁhlej‘)ﬂﬁﬁi He X 5ol yatktriazak2otmethy)  was
addeg 1ﬁmﬂwhfc@oow£ ld[ﬁ:l?;tés f r59d1 és)gm %ﬁd%bh% 78, W@n 4H),

The m xture was | ut ed eous ahmoni u

chl or i3 @dlai %fﬂ (mh’éH) ByAOr (8, iEh. €. %%fﬁaﬁblﬂ ot Qish ﬂU) &.17 (d,
hydr g r I

o AR S0 TR M 191260 SN ot
di chljor onet hane: nethanol (100:0 to 95:5) as eluant to

%@?ﬁlﬂ?zﬂ;@ﬁtﬁafg%gthgi&é@/oéﬁé %?5?37&&2@5‘@00&6 66(19); 6262-6285).
(m3H) 3.64- 4.00 (m 2H), 4.1 1-4.40 (m 1H), 4.58,
EQagéafé?ggl whﬁqg‘f'cé@#ppqﬂylggldnﬁh%mj 12941301 B -NiS o pyi-4-

1- (2- Chl or obenzoyl )methymp(edldlohMecamb@earmdmyl phenyl )-5-m
ethyl-4H1 ,2,4- triazol-3-yl]pi 4 dine

Triethylamne (79 nL, 0.57 I ) /a t hen 2-benzoyl
chloride (66 m _, 0.52 nmol ddedl to a sol ution

of the conpound of prep i 14 (150 ng, 0.52 mol)
in dichloronethane (5 m _).cHdhe ure was then

stirred at roomtenpécatre for ours. After this
time the reaction was dilluted wth water (5m _) and

the mixture was stirred“bsapidly f& 30 m nut es. The
QRARCHIONEE R SED. DERMA fros SABLEI PR M AN of preparation
69460 mgp d! 5t meal) én diehlotomesidner(G0 nig, and the sobnwowasi stirsed at

ol e 0o Ein g M 000 o R B4 o g o s
atelpd aBd 0B RIBON(was stiFfpd far.a80rthen 10LMHinuted, Fhesollioq mas then
e@éraﬁ%deﬂeﬁu@*‘pé@éurg Wlﬁe residue was azeotroped with

dichloromethane (3x). The oily residue was dissolved in dichloromethane (10 mL).

Isopropylamine (0.19 mL, 2.25 mmol) was added to the solution and the mixture was
then stirred at room temperature for 18 hours. The reaction was then washed with
ammonium chloride solution, dried over MgSO, and then evaporated under reduced
pressure. The residue was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (95:5:1) as eluant. The product was triturated
with ether to afford the title compound as a solid, 30 mg.

'H NMR (400MHz, CDCls): & 1.15 (m, 9H), 1.42 (m, 2H), 1.95 (m, 2H), 2.22 (s, 3H), 3.02
(m, 2H), 3.18 (m, 2H), 4.03 (m, 1H), 5.38 (m, 1H), 7.26 (d, 2H), 7.57 (d, 2H); LCMS: m/z
APCI" 376 [MH]"
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Exanpl e 231:
3-[1-(2-Chl orobenzoyl ) pyrrolidin-3-yl]-4-(4-chloro-2-m

weedwglopdtenyl ) - 5- net hyl -4H 1 %?g triazol e A nPQL/IB26040f04059

t he conpound of preparation 147°(97 ng, 0.35 mol),
2-chl orobenzoyl chloride (40.4 nm, 0.32 nmol) and

Y - ) - -
L e
for 18 hours. The react i onberzamideen diluted with
di chl or onet hane (20 nL), washed vletJR, 2N hydrochloric
acid (20 nL) and saturated so |u b\ arbonate sol ution
(20 nmL). The organic sol uti Hiri ed over
MySO4 and concentrat ed und ucd pressure. The

d vvlth er, the resulting
¢ afford the title

residual oil was triturat
solid filtered off apd
compound, 55 rrg. 1H (400MHz, 3)(rotaners): d
1.84-2.62 (m , 320(m1?‘|) 3.22-3.42 (m

‘Er\'&hyﬁw%é (flﬁ%ﬁ (dnls |) Ayfihe f’@fﬁo&%%r@ee g$5°L, 6:63°mmol) were

dddefiltd 4 Gdhufibr cufombeamin)e— of (ptkpdration 145 (200 mg, 0.69 mmol) in

2.3 | | [ )-4tf-1 , 2 4-tri | - .
SEORIRER GRS oTH e spachien e sfised ol iBrmameeratyrg for 5 minutes.
Mtpno(ﬂﬁde\)\la\Basdﬁd@HrE&d th8 raixted iwisismrr’éﬂ%gdr@llsw fdr@?riirhﬁes The

ound ar atio 54 and .18,
g@ q_rfe d§ing & p Wﬁsgpsglpaﬁt@ﬂ cggndgﬁ_'arm{\]/%e organic layer was
c(oﬁﬁ@rhﬂ'ﬂed Gﬁﬁr&bﬁmcﬁdaﬁmswe dhi.rédidle 9@s (tmen 2tdotrogedith ether to

‘%%ﬂe @eltg% p%Hffd ""'%_'2’%2%3"‘%1%‘@(3(’% 325%1)”‘92 49?10( 5 %T) (2xm

’J.-I'NMREMB@MHEH CBIDD): 135 (0l 2H3H).86 fn 38H)( 2.222&N)3H)72.828 (m, 2H),

élé% g%%)@ﬁfggﬁgb Hgtf,fisf (ggf?,?!r-& %yﬁ?ﬂﬁ@ %,aﬂﬂl, %6%?3:%), 7.75 (d, 2H);

LAVE- V4 AZOI" 438 WilNad- phenyl pi peri di ne- 4-car boxam de
Sul phuric acid (930 ng, 95% 9.5 mmo!) was added to a
solution of the conmpound of preparation 96 (700 ng,
Exdnpled2s: HBeas6}14q4 a8 cHlotcbhenyll-5metdH-Ng, 41‘-tﬂa£le3 iperazine
was ?ﬁgﬂn heat ed@}at qlggJOC fdc’g)r mdays |E*{'I'he cool ed Y pip
m xture was careful ly ql? nched\hp kg addition of 0.88
ammoni a and then extractgd wl_h di c’hlg‘or onmet hane (4x).
The conbi ned organic RIS were NaLS 8_p| with brine,
then dried over MpJSO4 ed under reduced
pressure. The product Was crys i sed from et hyl
acetate to afford the title cglound, 282 ny.

O

1-Hydroxybenzotriazole hydrate (150 mg, 1.1 mmol), 1-(3-dimethylaminopropy!)-3-
ethylcarbodiimide hydrochloride (225 mg, 1.17 mmol), triethylamine (0.4 mL, 2.7 mmol)
and the amine of preparation 144 (250 mg, 0.9 mmol) were added sequentially to a
solution of benzoic acid (110 mg, 0.9 mmol) in dichloromethane (10 mL). The reaction
was then stirred at room temperature for 18 hours. The mixture was partitioned between
2M sodium hydroxide solution and dichloromethane, and then the phases were
separated. The aqueous layer was further extracted with dichloromethane, and the
combined organic solutions were evaporated under reduced pressure. The crude
product was purified by column chromatography on silica gel using an elution gradient of
dichloromethane:methanol:0.88 ammonia (100:0:0 to 95:5:0.5) to afford the title
compound as a white foam, 182 mg.
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1H NMR (400MHz, CDCI3): d 2.06 (m 2H), 2.20 (s, 3H),
2.32 (m 2H), 3.05-3.20 (m 4H), 5.20 (m 2H), 7.24

WO 2005868754 7. 38 (m 4H), 7.52 (d 2H); LCVS: ni eCEBR2080@4059

MH + - Exanple 234: ferf-Butlyf
4-{[ 4- (4-chl orophenyl)-5-(2tf-1

e SIS 1 it g e e

T8O Tiet 4K Y SAdH L3N LCRISinyz ARSI "BB2dMH]'0 Mioctianatysiy foindeC, 61.66;

{220 7200 RO o BB 81 550, BOFVER

roomtenperature. tert-Butyl

ERRY R e SN b B S e

temperature for a furth@’-mél@ylmpﬁtﬂzm The conpound of
preparation 164 (100 ng,, 0 ) was added and the
reaction was stirred at oo ieraturefor a further
18 hours. The reacti on-y J;ltl oned bet ween

di chl or onet hane (20 ¢ and | m.), the layers
separated and the organi'c pha a orated under
reduced pressure. The residu di'sol ved in

di chl oronet hane (6 niL), PS-D ( Ar gonayt
Technol ogi es) (638 rrg) and &tiethylamne (0.5 nL, 3.6

| ) _was ded.. _The Xt u s then sti rred for 18
Fiderg SRR o2 Rerdhr and BeBREndoEoh fider GE 6Ly 81 Mo were
Jveb sl a\sblublors 8t tHe @bRPodstH pmt.aﬁauymsmﬁugomv%mon) in
sol uti on and evaporated under reduced pressure.

dichieremsthana 10 andrthe reagtien wapthemstivad aw@pagtpawﬁgﬁtlefﬁ for 18

fdurd. CPheDRIxtute WS wlishBd RitR BBIDAMCBIA 3 utloPdink)la@Fs separated
el uant. The product was further purified b_g HPLC usi ng

ACHHE AISRBISOULAN £venasaied OB Eretas Pregsikfe e bl cruge Roguct was
piﬁl'fldd 39 Sélgﬁhtchl'drﬁétggr%%/h)f o Q’Ilé‘a Qé]'ugmé'%@nﬁgcétgte%&ﬁ%ndl 9.88

qm@? @g j_)t I E@S(eeI!HCa?ln‘EbaffOId the t(tlﬁ]comq))unqa@g white sgl;qb 120 mg.

B r@MR(%é@wﬁbmcrﬂt%) 5? (ﬂO'r % 04 ém 311'313 2:§érﬁ13r6)33 30, ), 3.39-
14 (e, BBy 14). [4404(un cHﬂ)o4 amﬁwyz 8 fﬁaﬂwﬁ’mm 7H), 7.52
(d22Hy: tg@,@g%fzﬁg@} 4§@w|glmode te/f-Butyl am ne

hydrochlorlde mol ), followed by a
sol uti on of the aC|d

Example 227: 1-(4-Chlorobenzoyl)-4-[4-(4-chlorophenyl)-5-(methoxymethyl)-4H-1,2,4-
riazol-3-yl]-2-methy|piperazine

N / N

CH3

The title compound was prepared from the compound of preparation 150 and 4-
chlorobenzoyl chloride in 37% yield, following the procedure described for example 226.
"H NMR (400MHz, CDCl5): & 1.08 (d, 3H), 2.94-3.39 (m, 8H), 4.34 (s, 2H), 7.25 (d, 2H),
7.39 (m, 4H), 7.54 (d, 2H); LCMS: m/z APCI" 460 [M]
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chloride of preparation 157 (150 ng, 0.4 mmol) in
di chl oronet hane (3 nlL), was addedto a sol ution of

w0 peosob3rsan ne (300 nmL, 2.0 nnn%% i n di chl or one¢YEmBE04/@4059
id

nm.) and the reaction was stiT at room tenperature
for an hour. The m xture was then partitioned between

di .
e AR 2 PRSP L EL B AR SO i feec Bt o
further extracted V\nﬂdmrmbwhbsd)ummmne{ 2x25 m .) and
the conbi ned organic sol utionsywgre dried over MySO4

and evapor ated under re?fjd egsurg The crude
product was purified by w;%cﬁ\sm raphy on

silica gel using di han-'nethanol 0. 88 ammoni a

(93:7:1) as eluant to fford title conpound, 122
ng. 1H NVR (400MHz, ): 42 (s, 9H), 2.40 (s,
3H), 5.98 (br s, 1 H) 9 (d 2H), 7.41 (d, 2H),

7.50 (d, 2H), 7.61 (d, 2H); LC¥YS: mz ES+ 391 [ MNa] +

295; h 0 a
FIPTB Sombind b BeplcB oo el rorhhlsh ag0 o
fmdmb)enzm chlpnﬁdmlecﬁég’saelyl, follewing &he grgdedmre Hescribed for example 224,

KA elﬁh{‘(%dl\??é @Ff.ﬂa 1.6801 BOTh, 893 $ALh, HHU5R!EMH), 338 (m, 4n),

D58 (n aittibB 85 G; il Y GL78/(m),-1N) N RD (AN 2H) 7.0 2(a t1Rly] Tl @ (r L2HI), 7.22-

BEEBh A, PREREPERN SR hhee s g o3 020N

triethylamne (28 m, 0.20 mol) and the am ne of

CEGHDRAS A i B 38R S 2 oo

pol ypropyl ene microtitre pladholinee pl ate was seal ed
and agitated for 16 hours a& 40C. The reaction

m xtures were then evap egaﬁh.er reduced pressure
and the residues were f|
XTerra M5 C18 col um, and at et
hydr ogen car bonate (adj usted \éﬂ wi t h anmoni um
hydr oxi de) (5:95 to 98:2), t pvi de the desired
compounds. Time %A B % O ,ai R84 5 3.5 min 4.5 95
0.5 4.0 mn 4595 0.4- - Ex No Z M5 Retention
Trifluoroacetic acid (5 mL) was added to a cooled (5°C) solution of the compound of

FNe: 10nM ammmoni um

preparation 102 (1.3 g, 3.43 mmol) in dichloromethane (5 mL), and the solution was
then stirred at room temperature for 2 hours. The mixture was concentrated under
reduced pressure, and then triethylamine (450 mg, 4.47 mmol) and dichloromethane (30
mL) were added.

A portion of this solution (10 mL) was treated with 2-benzoyl chloride (1.26 mmol) and
then stirred for 2 hours at room temperature. Tris-(2-aminoethyl)amine polystyrene (500
mg) was added and the mixture stirred for a further 24 hours. The mixture was then
diluted with aqueous ammonium chloride solution, the layers were separated using a
hydrophobic membrane and the organic solution was purified directly using a silica gel
cartridge and dichloromethane:methanol (100:0 to 95:5) as eluant to provide the title
compound.

'H NMR (400MHz, CDCls)(rotamers): § 2.23, 2.34 (2xs, 3H), 3.00-3.62 (m, 3H), 3.64-
4.00 (m, 2H), 4.11-4.40 (m, 1H), 4.58, 4.90 (2xm, 1H), 7.17-7.40 (m, 6H), 7.56 (m, 2H);
LCMS: m/z ES* 439 [MNa]"
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[MH+ time (mn) 236 5-nethyl-1-phenyl -
H pyrazol -4-yl 529 2.26 237 5-nethyl-1H i ndol -2-yl 502

wQ286/028384 3- (1H- i ndol - 3- yI)propé 530 2.17 239PCT/1B2004/004059

1- benzyl - 1H pyrazol -4-yl 529
) 1H pyrazol - 5- yI 533 2.08 241

TSR, RISRAoOOINE I Ph-ciion 5 iy ohefy P ety 4i-1.2.4-

H-| ndazol - 3-yl 503 2. 04trigza}-3-yl]piperidine

(2,5, 7-trimethyl-1Hind thyl 544 2.3 245
4,5,6, 7-tetrahydro- 2- dazol -3-yl 507 1.95
246 1H i ndazol -1 -yl
3- (2, 5-di net hyl phenyl ) prlopyl] 519 2 7[7\ 248

(1S) - 1- (di met hyl ami no) - &L ph /520 2.04 249
(2,5-dinethyl-1 ,3-thiazol -4- thy| 498 1.87 250
(4- met hoxyphenyl ) - 5- nethyle r “4-yl] 559 2.04

251 1-(1-cycl openten-1- but 495 2.47 252
Tiasdareine $/enL, 115}1 Mg em Qherp @eoaoygcfdprm (66111L.10.52 mmol) were

g §H3pinch Bl AL AR BLu U drepariirbn¥46788 g .53 mml o
diehierofristhamedn n8-)y Thé @ixtaredasPhen 4tiféd aragmltginpedabmg for 18

1
%g Aﬁ% éﬁlgilg%ytgwlg ﬁ% gﬁ( LVFé gh@bg@ﬁ%}fggqgﬁy arﬁf‘tﬁe%ﬁ Qt%re was
ﬂh'nedtragddlydgrrﬁﬁ)emylhtwr |T|imdhye¥5w9rle tbdr sdpa@ate@d0e organic solution
éfaﬁgiageggy@_eg E%H)‘/:%% ételsg%rg rﬁ%g ﬁﬁ%@i‘jﬂé‘tg@? a%re8p§ﬂ%yﬁorﬁ’ g?her to
afford the title compound as a white foam, 193 mg..
'H NMR (400MHz, CDCls): 8 1.38-1.82 (m, 3H), 1.82-2.22 (m, 8H), 2.54-2.87 (m, 1H),
3.03-3.50 (m, 2H), 4.80 (m, 1H), 6.94-7.50 (m, 7H); LCMS: m/z ES" 451 [MNa]"

240 3-(2-fluorophenyl

Example 231: 3-[1-(2-Chlorobenzoyl)pyrrolidin-3-yl}-4-(4-chloro-2-methylphenyl)-5-
methyl-4H-1,2,4-triazole

a © N 7
CH,
o CH,

A mixture of the compound of preparation 147 (97 mg, 0.35 mmol), 2-chlorobenzoyl
chloride (40.4 pL, 0.32 mmol) and N-methylmorpholine (58 pL, 0.53 mmol) in
dichloromethane (5 mL) was stirred at room temperature for 18 hours. The reaction was
then diluted with dichloromethane (20 mL), washed with 2N hydrochloric acid (20 mL)
and saturated sodium bicarbonate solution (20 mL). The organic solution was then dried
over MgSO, and concentrated under reduced pressure. The residual oil was triturated
with ether, the resuiting solid filtered off and then dried to afford the title compound, 55
mg.
'H NMR (400MHz, CDCls)(rotamers): § 1.84-2.62 (m, 8H), 3.00-3.20 (m, 1H), 3.22-3.42
(m, 1H), 3.44-3.79 (m, 2H), 3.81-3.98 (m, 1H), 7.20-7.50 (m, 7H); LCMS: m/z APCI" 415
[MH]"
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263 3-(4-fluorophenyl)-3-oxopropyl 523 2.03 264
1, 2, 3, 4-tetrahydronapht hal en-2-yl 503 2.23 265

weywbopst yl (phenyl ) met hyl 531 2.52 266 PCT/IB2004/004059

bi phenyl - 4-yl net hyI 539 2.37--136-1_ (4-chl or ophenoxy) -1
-met hyl ethyl 541 2.5 1-(3-chl orophenoxy)ethyl 527 2.23

ExFipi 357G #‘ﬂ&%%ﬁé‘l‘(ﬁxi 1 Ry PR 2B T B vzl

3- (4- et hyl phenyl 3- pl]pyp;alldlﬁeall}QIVh&btﬂ)I'Ihcetafﬂlldel yl et hyl

516 2.12 (phenylthio)nethyl 95 2.08
1- (4-chl or ophenyl) et hyty 51 \27 g 3-di hydro-1

H i nden- 2-yl met hyl 50
2-[ (4- chl or opheny! ) t'hi o] Q{Hop | .
2-chl oro-4-fluorobenzyl 51 |3 ( f9 1 phenyl - pr opyl
491 2.22 3-net hoxycycl ohex
1- benzyl 2 2- dinethylpror 3 2. 52N

hen 491 enzyl oxy) met hyl 493
TheeorisoRd BRS SBEP) 252 SE R BRI bo% the compounds o
prefacdtions Gy 8), F&Ibﬂ]r@&h@ﬂoc@&&e%e&?nbed for pregaratlon 93. 'H NMR

nzylthio 12 3-chl or obenzy

5
(%09 Hzp%@ﬁy?(@ﬁmrs)séeﬂ 78-£.9 (m, aHbr?eQﬂyGSeﬁiﬁW 343, $H)38.80 (s, 3H),
438 Gn i 1B RUORNEROH) 80BN 38 (m, 2H), 4.40, 5.21 (2xm, 1H), 5.55 (m, 2H),
7.03 (d, 2H), 7.38 (d, 2H), 7.52 (s, 2H); LCMS: m/z ES® 423 [MNa]*

Example 233: 1-[4-(4-Chlorophenyl)-5-methyl-4H-1,2,4-triazol-3-yl]-4-phenylpiperidine-
4-carboxamide

N/ \>\CH

FY

Sulphuric acid (930 mg, 95%, 9.5 mmol) was added to a solution of the compound of
preparation 96 (700 mg, 1.9 mmol) in acetic acid (1.5 mL), and the reaction was then
heated at 100°C for 3 days. The cooled mixture was carefully quenched by the addition
of 0.88 ammonia and then extracted with dichloromethane (4x). The combined organic
layers were washed with brine, then dried over MgSQ, and evaporated under reduced
pressure. The product was crystallised from ethyl acetate to afford the title compound,
282 mg.

"H NMR (400MHz, CDCl5): § 2.06 (m, 2H), 2.20 (s, 3H), 2.32 (m, 2H), 3.05-3.20 (m, 4H),
5.20 (m, 2H), 7.24 (m, 3H), 7.38 (m, 4H), 7.52 (d, 2H); LCMS: m/z ES" 396 [MH]"
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4-fl uorobenzyl 548 2.29 2-nethoxybenzyl 481 1.98
2- (2- met hoxyphenyl ) et hyl 493 1.91

W@ 2@5063184 hyl qui nol i n-4-yl 507 2 16 PCT/IB2004/004059

( 2- napht hyl oxy) net hyl 528 2. 213%- napht hyl net hyl 529
2.29 2-phenoxyet hyl 513 2.26

g"ﬁé{"ielo%{’ ?%%Q?@Lérge%‘:@%ﬁﬁa% 'eﬁl?-g-ééH%_,z}%-triazm-2-y|methy|)-4H-1,2,4-

(3- et hyl benzoyl )taavohB+ydoxyypip&riiihel1-88rboxylate
>4nf/ - 4- nethylcyclohexyl 469 2.26 3-phenyl -3-o0xo0-1
nmet hyl - pr opyl 519H;;€ 2o(2 met hyl Rhenw hyl 491

2.21 1- nethyl-lndqt phenyl et hyl
539 2.38 1-(4-chl oropr?en a é nﬁLWhyl 525 2. 41
1-net hyl -1 - phenyl et hyl

1-acetyl oxy- 1- phenyl net hyl 521 2. cl ohex-1
-en-1-yl methyl 467 2.12 (2R)-2-ph ropyl 491 2.19

[ (4-fl uorophenyl)thio]nmethyl 513 2.

(2R) - 1-(terf-butoxycarbonyl)pi peridin-2-yl 556 2.26

Tl Y L e BB LA A L AR o e o, whcn
Hedihe2n brd-wasliel withu perdpiee (Bonl), entiye Sibpedsidréwas stirred at room
témﬁé%&@r)éy %%ﬁugﬂ?.:-r:\yg%%g opg% lt{,&ecgwx§|aﬁ7(1 19 mg, 0.6 mmol) was then
ackled anddha mixiurg lwas@irréd 87room temperature for a further 30 minutes. The
compound of preparation 164 (100 mg, 0.3 mmol) was added and the reaction was
stirred at room temperature for a further 18 hours. The reaction was then partitioned
between dichloromethane (20 mL) and brine (20 mL), the layers separated and the
organic phase evaporated under reduced pressure. The residue was dissolved in
dichloromethane (6 mL), PS-DIEA (Argonaut Technologies) (638 mg) and triethylamine
(0.5 mL, 3.6 mmol) was added. The mixture was then stirred for 18 hours. The mixture
was filtered, the filtrate was washed with saturated aqueous potassium carbonate
solution and evaporated under reduced pressure. The crude product was purified by
column chromatography on silica gel using dichloromethane:methanol (99:1) as eluant.
The product was further purified by HPLC using a Phenomenex Luna C18 column and
0.1% aqueous formic acid:acetonitrile/0.1% formic acid (80:20 to 5:95) to afford the title
compound, 34 mg.

'H NMR (400MHz, CD;0D): & 1.40 (m, 9H), 1.62 (m, 2H), 1.98 (m, 2H), 3.30-3.59 (m,
4H), 4.90-5.02 (m, 1H), 5.61 (s, 2H), 7.18 (d, 2H), 7.40 (d, 2H), 7.50 (m, 2H).

Example 235: N-(tert-Butyl)-4-[4-(4-chlorophenyl)-5-methyl-4H-1,2,4-triazol-3-yl]

benzamide

—N
I~
CH,

¢ CH, cl

tert-Butylamine hydrochloride (223 mg, 2.0 mmol), followed by a solution of the acid
chloride of preparation 157 (150 mg, 0.4 mmol) in dichloromethane (3 mL), was added
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2- phenoxyphenyl 541 2.29 quinolin-2-yl 500 1.97
gui nolin-4-yl 500 1.8 quinolin-3-yl 500 1.87

wQ@200ap063784/1 499 2. 21 5-butyl pyr, gi n-2-yl 506 2PCRIB2004/004059

3- benzoyl phenyl 553 2.21 1H bef?i ni dazol -6-yl 489 1.55
9- 0x0-9H-fluoren-1 -yl 551 2.16 4-nethoxyqui nolin-2-yl

R L
redetizroias stitredl-at Irodid Serdper Jtuls 1+ di imeuh Gikhepyixtude was thydn partitioned
%@e%ﬁ élfﬁlb?orgétﬁ%i{%dd %\{eﬁp% !r:]iyrpa}g%s%&?%l rl?ce {P}\él p’h%éé@ were
Spahatedx ¥y agquious Bayer wad furthel Extlgciscowitiz dithimpwthdiey(Px25 mL)
S0P SR LR R et Mot g Sty g pusporgteg uncer
r,eﬁudmhmexsuﬁé.a;‘bé efdg pretutt Ra@ purified by column chromatography on silica
iél %&ﬂ%%}oﬁg hé%ﬁ%:g\;% Jgfép@gé gk@%@@;j? )Oaszelf}g’nt to afford the title
Sompmindt Y24 mgxazol - 3-yl 496 2. 23

3{ @Mé% @b %: ﬁéﬁ}fﬁit %P@ﬁ] é&g%%ﬂo @13H), 5.98 (brs, 1 H), 7.19 (d, 2H),

A4( (@ r2H) B0 Xy, k) ey (9, 126 p hoMSI nBz BB h VNS 72 1. 98

Examples 236 to 395:

The appropriate acid, ZCO.H, (0.25 mL, 0.2M solution in N,N-dimethylformamide, 50
umol) was, if necessary, neutralised with triethylamine (7 ul, 50 umol per salt equivalent)
and then treated with O-(7-azabenzotriazol-yl)-N,N,N’,N'-tetramethyluronium
hexafluorophosphate solution (0.1 mL, 0.525M, 52.5umol). The solution was then
treated with triethylamine (28 pl, 0.20 mmol) and the amine of preparation 12 (0.25 mL,
0.2M solution in N,N-dimethylformamide, 50 pmol) in a 96 deep-well polypropylene
microtitre plate. The plate was sealed and agitated for 16 hours at 40°C. The reaction
mixtures were then evaporated under reduced pressure and the residues were purified
by HPLC using a Waters XTerra MS C18 column, and acetonitrile:10mM ammonium
hydrogen carbonate (adjusted to pH 10 with ammonium hydroxide) (5:95 to 98:2), to
provide the desired compounds.

Time %A %B %D
0 min 94 5 1
3.5 min 4.5 95 0.5
4.0 min 4.5 95 0.4



3-isobutyl-1 H pyrazol -5-yl 495 1.96
5- propyl i soxazol -3-yl 482 2.1 2, 4-di met hyl -

w0 3e0shbsxzol - 5-yl 498 1.61 2- nret gl qui nol i n- 4- yPCBH1BR004/004059
1.81 6-chloro-imdazo[1l , 2- a]p idin-2-yl 523 1.71
3-phenyl -1 H pyrazol - 5- yI 515 1. 96 3-isopropyl -
H pyrazol -5-yl 481 1.66 4,5,6, 7-tetrahydro-2-i

pdazol -3-yl 493 1.81 2 3-dinethyl-1 Hindol-5-yl 516
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120358 B- Frfelthybﬂfﬁhepﬁdrfrwyrazq}% )543m2m:n’>znl4 phenﬁl291 .:2112;6
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24 ZWmdol 3-yl)methyl 544 2.3
245 | 4,5,6,7-tetrahydro-2-methyl-2H-indazol-3-yl 507 1.95
246 | 1H-indazol-1-ylmethyl 503 1.95
247 | 3-(2,5-dimethylphenyl)propyl 519 2.47
248 | (1S)-1-(dimethylamino)-2-phenylethyl 520 2.04
249 | (2,5-dimethyl-1,3-thiazol-4-yl)methyl 498 1.87
250 | (4-methoxyphenyl)-5-methyl-1H-pyrazol-4-yl] 559 2.04
251 | 1-(1-cyclopenten-1-yl)butyl 495 2.47
252 | cyclohex-3-en-1-yl 453 2.04
253 | (1,3-dimethyl-1H-thieno[2,3-c]pyrazol-5-yl) 523 1.91
254 | (2S5)-1-(tert-butoxycarbonyl)piperidin-2-yl 556 2.3
255 | benzo[b]thien-3-yl 505 2.21
256 | 4-(5-oxazolyl)phenyl 516 1.87
257 | 3-(2-methyl-4-thiazolyl)phenyl 546 213
258 | 2-phenoxypyridin-5-yl 542 2.21
259 | 2-methyl-4-phenylpyrimidin-5-yl 541 1.95
260 | 5-methoxy-indol-2-yl 518 213
261 | 4-chlorobenzyl 497 243
262 | 1-phenylcyclopentyl 517 2.69
263 | 3-(4-fluorophenyl)-3-oxopropyl 523 2.03
264 | 1,2,3,4-tetrahydronaphthalen-2-yl 503 2.23
265 | cyclopentyl(phenyl)methyl 531 2.52
266 | biphenyl-4-ylmethyl 539 2.37
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J587 NAY-nfethyl BPHeAehyA 0 NUCT Ear 491 2.15
283 | (benzyloxy)methyl 493 1.96
284 | 3-(4-chlorophenyl)-3-oxopropyl 539 217
285 | [(4-chlorophenyl)thiolmethyl 529 2.27
286 | (benzylthio)methyl 509 212
287 | 3-chlorobenzyl 497 21
288 | 1,1-diphenylethyl 553 25
289 | 2,2-diphenylethyl 553 2.39
290 | (2,3-dichlorophenoxy)methyl
291 | 4-fluorobenzyl 548 2.29
292 | 2-methoxybenzyl 481 1.98
293 | 2-(2-methoxyphenyi)ethyl 493 1.91
294 | 2,8-dimethylquinolin-4-yl 507 2.16
295 | (2-naphthyloxy)methyl 528 2.21
296 | 2-naphthylmethyl 529 2.29
297 | 2-phenoxyethyl 513 2.26
298 | 1-(2-fluorophenyl)cyclopentyl 493 2.1
299 | 5-methoxy-1-oxoindan-2-ylmethyl 535 2.36
300 | (3-methylbenzoyl)aminomethyl 520 1.89
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321 | quinolin-4-yl 500 1.8
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323 | 2-naphthyl 499 2.21
324 | 5-butylpyridin-2-yl 506 2.22
325 | 3-benzoylphenyl 553 2.21
326 | 1H-benzimidazol-6-yl 489 1.55
327 | 9-oxo-9H-fluoren-1-yl 551 2.16
328 | 4-methoxyquinolin-2-yl 530 2.07
329 | 1-benzofuran-2-yl 489 2.16
330 | 2-(4-methylbenzoyl)phenyl 567 2.31
331 | 7-methoxy-1-benzofuran-2-yl 519 217
332 | 2,6-dimethoxypyridin-3-yl 510 2.3
333 | 2,5-dimethyl-3-furyl 467 2.26

334 | biphenyl-2-yl 525 2.52
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364 | 2,3-dihydro-1-benzofuran-2-yl 491 2
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368 | 2-methyl-5-propylpyrazol-3-yl 495 1.96
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390° | 1-ethylpiperidin-2-yl 484 1.91
391" 3-[(pyrimidin-2-ylthio)methyl]phenyl 573 2.08
392% | 4-[(pyridin-2-ylthio)methyl]phenyl 572 2.17
393" | 6-cyclohexyl-2-oxo-1,2,3,6-tetrahydropyrimidin-4-yl 551 2.04
394" | 5-oxo-1-propylpyrrolidin-3-yl 498 1.74
395’ | 5-propylisoxazol-4-yl 482 2

A = 3-isopropyl-1-methyl-1H-pyrazole-5-carboxylic acid was used; see DE 3029281.

B = 5-bromo-2-methoxynicotinic acid was used, see EP 306251, preparation I.

C = 5-methyl-2-phenyl-1H-imidazole-4-carboxylic acid was used, see J. Chem Soc.
1948; 1969.

D = 3-(1-oxo-1,3-dihydro-2H-isoindol-2-yl)propanoic acid was used, see J. Med. Chem.

83; 26(2); 243.

E = 1-ethylpiperidine-2-carboxylic acid was used, see Journal of Inorganic and Nuclear

medicin

e, 1978; 40(6), 1103-6.
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Exanple No. Ki (nM 165 2.98 206 2.43 399 1.99 405
1.11- - CLAIMS: 1. A conpound of formula (1), (1) or a

w@b@soesreut i cal » accept abl e derivative ther eof PCT/IB2004/004059

wherein: X represents -[CH 2Jd*Ror -[CH 2]a-O[CH
2] b-R, a represents a nunber selected fromO to 6; b

ESPLA 2 DAy YD 8 B ofs ) RAGRESORISSc. o,

BHT)5&bed, partially saturated or aromatic

ol gr [y i (
G PRI ¢ GuhioMe PR ge B Slas 180 b s iashog, exgmote 2
ldr= §-cycldheaxiyyexo- 4LEG-tatrahydrapyimitinatdocarbod/lid acid was used, see
Nt OgRB- tionally substituted with one or

‘{'nk))fée' grougéﬁﬁgég}e?ndently selected fromW Y

IFepoxs tprapypraokitinexdcerbouyistacidreat gsad dep BRI8HG202614.

el P - 1 G- L ch :

375 o lseaafOt g e s e 960 HER bl 15 2B 450
i ndependently represents a nunber selected fromO or

1; d at each occurrence_ind ntly represents a

nunber selected from OEf%mB%;[‘%e‘%%etgt‘doéach occurrence

i ndependent |y represents H, —hkal o, NGir3, CN or Het1;

Het 1 at each occurrenceN nt represents a 5-

or 6-nenbered unsaturat 2terocYcl it ring,

conprising either (a) 0 4 ni epNatons, (b) 1

gd

oxygen atom or 1 sul pR atom oxygen atom or
1 sul phur atomand 1 og, 2 nitro a 7 V represents
a direct link or -O; Ring Aregresents a 5- to

7-menbered saturated heterocyclic ring conprising
Aimixtere qf &)e appropriate amine from preparation 12a (1 eq.), the appropriate acid

chloride (1.2 to 1.4 eq.) and polymer supported N-ethyldiisopropylamine (10 eq.) in
dichloromethane (16 mLmmol™) was stirred at room temperature for 2 hours. Tris-(2-
aminoethyl)amine polystyrene was added and the mixture was stirred for an hour. It was
then washed with 1N sodium hydroxide solution. The aqueous solution was extracted
with dichloromethane (2x) and the combined organic solutions were concentrated under
reduced pressure. The crude products were purified by column chromatography on
silica gel using ethyl acetate:methanol:0.88 ammonia (90:10:1) as eluant, to afford the

title compounds.

Ex | Data
No

396 | W = 2-CF;
"H NMR (400MHz, CDCl3): & 1.61-1.76 (m, 1H), 1.79-1.98 (m, 3H), 2.62-2.80
(m, 1H), 2.84-2.97 (m, 2H), 3.42 (m, 1H), 4.60 (m, 1H), 5.62 (d, 2H), 6.99 (m,
2H), 7.20-7.55 (m, 6H), 7.59 (m, 1H), 7.66 (m, 1H). LCMS: m/z APCI* 516
[MH]

397 | W = 3-CFs;
"H NMR (400MHz, CDCl,): & 1.80 (m, 2H), 1.98 (m, 2H), 2.70 (m, 1H), 2.88-
3.02 (m, 2H), 3.72 (m, 1H), 4.57 (m, 1H), 5.62 (s, 2H), 7.00 (m, 2H), 7.22 (d,
2H), 7.25-7.59 (m, 4H), 7.65 (m, 2H). LCMS: m/z APCI" 516 [MH]*




1to 4 nitrogen atons, (b) 1 oxygen atomor 1 sul phur
atom or (c) 1 oxygen atomor 1 sul phur atomand 1 or
waQ2emssgen atons, or it represents a phenyl eneCTIR20(L/004059
ring A being optionally substi'fdted with one or nore
groups selected fromCl al kyl, phenyl or hydroxy; Q

repr

esents a direct Iink or -N(R2)-; R2 represents

Inu

AR
Het 2
subs

sel dc

benz
opnt |

roaoon - or . Z nt L.l [ CLHlr R _2 P
S

\,II W U.I r\yl, 4= IC]JI COCIILO ol T 10 U, U
;W ?53’(opt| onally fused to a benlzene h ng or
; Hfmgleh@ommﬂtcmﬁm)aa whreleodgh rkm)omammalzhy 3.00-3.14 (m,
itute

s i'ndepend
ADASB2 6 1), F58 (PG SBT oA 928 e L d-30(d. 2H), 7.58
qRE 4H) 97 0(d, PR AL.CNS dnz Pt AV @ Whol e bei ng

onal LV substituted with one or _nre groups

39%dc
(opt
i ndg
cycl
or

NRARS;,

ryé!nd%ﬁtﬁﬁ'sel ect ed fromW; R3 represents CL al kyl

peMntl ec e%d? Wﬁ'&g‘{'@% oa%%’s%:? (m, 1H),

a?‘awk@mWH) &Bérﬁml 1|(Ib|ét58dnal1ll-ry OB &, 2HUt B (W,t3H)pNE0 (M,
d f s+ Het5
2, B T R AR LSS B B e

er seé fTo or 1;

40931
Het §
sat U
het 4
nitr
or (|cy
nitr

é/_ilenii-ﬁ a nunber selected fromO to 6; Het2 and
R TR GO0 T B LB B FhoeBi 215, 2.6 (. 11,
rzo&qrzlgsc(mr PRY 3. T0BBRI(B| M), @l450£60 (18) 1H), 6B24s, 2H), 6.99-

4 ol PR Thor Sl dnaid A Tevs

o APGIONEs MKt | onal |y substituted with one or

oroubs—selected from \I\‘I Het 3 roproconfc a4 to

TTTCtT

ﬁ@er%gdégtur ated, parti aI |y saturated or aromatic
“Hwk'(@om\mﬂ CmWSH%@o@(rﬁ hayy, 92 11=nt1¢+)42 79 (m 1H),

ogen at ons, %m ox%gen atomor 1 su ?
c,3)011("é)x1)}'ﬁe|$fi¥t 169, 4.5 (MpHdk S&2dem Ahd7.9146m, ZH) 7.07-
GUEN(ALIYE7 49104 I ) ar Y (@ @hﬁtLémsemfAﬁ@r QB& )"

qroups selected from W represents a

Wer2h, &mati ¢ het er ocycl ic ring, conprising
o o, S0 o8 85 8T8 40 21T SAD AT
PH)r3.80 rmt ‘rltb):.]érGOa(tTorﬂsl) 062 (s0BH), A0 2H)t 71t & gmwd )p 7.24

8@hg§§1tlv Sgﬂ'?% glr)oqen W@%QVSOB@QH]

403Ky

Vg ey4-F C3-C8

"H NMR (400MHz, CDCls): & 1.74-1.85 (m, 2H), 1.98 (m, 2H), 2.70 (m, 1H),
2.82-2.98 (m, 2H), 3.70-3.88 (m, 1H), 4.40-4.58 (m, 1H), 5.63 (s, 2H), 7.02

(m, 2H), 7.17 (m, 1H), 7.23 (M, 1H), 7.42 (m, 3H), 7.49 (s, 2H). LCMS: m/z

APCI* 500 [MH]"

A=2

5 eq. of triethylamine were used instead of polymer supported N-ethy!

diisopropylamine.

B=2

eq. of N-methyl morpholine used instead of polymer supported N-ethy!

5 diisopropylamine.




cycl oal kyl (optionally fused to C3.8 cycl oal kyl) or

Het 6; R4 and R5 being optionally independently
wewsne’sd ed with one of nore gr,oups sel ect ed PEDIB2@I4/004059

al kyl, C1 al kyl oxy, C3 cycl oal @1 (optionally fused to

C3 cycloal kyl), or phenyl; Het6 represents a 5- or

6- menber ed sat urat ed, E%ﬁ\k?elsl&m t4gsated or aromatic

heterocyclic ring, conprising either (a) 1 to 4

nitrogen atoms, (b) 140xy at or 1 sul phur atom
or (c¢) 1 oxygen atomo sul r latomand 1 or 2
nitrogen atons, optionall bst 't uted with one or

nore groups selected fromW
occurrence represents halo, [Q
SO2NR6R7, [O h[CH2]ICF3, [Q ] CH enyl (optionally
substituted with halo, Cl al ky$ or Clal kyl oxy), CN,
phenoxy (optionally substituted with hal o), OH,

A eolztion ofNRe REproNGERECcidhEG Oy (k2 q0x O;beBaNFHREI-1-yI-N,N,N'N"-
e oAb RS, Nl iph eI o b an
S tbe a@ing kyhqmepargtian 4R& Y1 eq.Rh digporesettiane(yd f)mgmmcﬂi% was stirred
N . t .sel ected. f 6 h
Sl IR RSB
kydmxidessolgioh ent eﬁbhfqrmnei@ane,hndjthe Eyessaatt shen sepatated. The
SSh IR0 O Pt DEBHEIR0S Al e uprgos o
svaperateslywidec raduned pessypei Jhagreletgreduct ajs putifieddby column
[ t . . . at | | ph t
10 88l Sk By Y PE A A, S, L
dichlorogethaat onatharmhDi88ramhrhgnis (130 0:0 i 00t 10y ) Reaffund ther titiR7

(%W Ofhg@&n 0xo group. 2. A conpound according to claim
) v(\?here'i n Xrepresents -[CHla-R 3. A conpound

dexording to claim?2, wherei iDdtarepresents Het. 4. A
clgnp)und according to any of clainms 1 to 3, wherein Y
r ‘bresents hal o. 5. A conmpound according to any of

0

4l Mg =13-¥IQoré-5-¥MEophéhyl represents a direct Tink. 6.
A compound according to angoof claims 1 to 5, _wherein

Q reprid &4t £109M1z EBCH)i3k80 Im, Ak dBSdom@Hace B tmndht o

gpimggbgg:r(gidﬁﬂ),lsi@(n@;1|-Y)‘!1$.&§'(ﬁh, iL1G.63 ERYL B (Fh, BH), 7.15
(m, 2H), 7.42 (d, 2H), 7.50 (s, 2H). LCMS: m/z APCI* 500 [M]*

405 | Z = indazol-3-yl;

'H NMR (400MHz, DMSO-dg): 6 1.63-1.82 (m, 4H), 2.78-2.90 (m, 2H),

3.18 (m, 1H), 4.45 (m, 1H), 4.62 (m, 1H), 5.77 (s, 2H), 7.18 (m, 1H),

7.32-7.40 (m, 3H), 7.58 (m, 3H), 7.63 (s, 2H), 7.90 (d, 1H). LCMS: m/z

ES 486 [M-H]

All of the compounds exemplified above showed a Ki value of less than 500 nM when
15 tested in screen 1.0 (Va filter binding assay) as described above.



ring. 8. A conpound according to any of clains 1 to 7,
wherein Z represents phenyl. 9. A conpound according

wo eooany37efd clainms 1 to 8, v\,herel1 Z is substi tetBIB20M4104059
hal 0. 10. A conpound according 10 claim 1 sel ected
fron1(3 Chl or o- phenyl ) -{4-[4- (4-chl oro-phenyl )-5-[1

[
bl SRectfc R, 28 Nupvated SN et panane:

(4 Chloro pwenyI)Exammmi%n chl of o- pheniil (pM5- [ 1

,2,3]tr|azo —2= y||||:L

[1,2,4]triazol - 3- yI]Iéﬁperldln-l -yI}-n%?ﬁanone;-l -
(5-Ch! oro-2{fiuoro- pbeggyl) - {4 [B-(4-chlpae- phenyl ) -5-]
1,2, 3]triagel-2-ylnethyl-
,2,4]triarol - 3- yI]329per|d|n-1 -yl }- nkBBanone

[4-(4-CI’]_OT_O_DTTETTX@_—5 | 1.11
,3]triazol-2-ylmethyl -4H[1

,4]triazol -3-yl]-piperidin-1 -

}-

- [
, 3
, 4
}-
[
, 3
ol -
}-(
-Ch
2

3, 5-di fl uor o- phenyl ) - met hanone;
(4- Chl oro-phenyl)-5-]1

riazol -2-ylnmethyl -4H[ 1
riazol-3-yl]-piperidin-1 -
- fl uor o- phenyl ) - net hanone;
-(4-Chl oro-phenyl)-5-]1

riazol -2-ylnmethyl-4H[1 ,2,4]ti

(
4-
]t
]t
(3
4
]

[
yl]-piperidin-1 -

, 3-di fl uor o- phenyl ) - met hanone;

or o- 2- fl uor o- phenyl ) -{4-[ 4- (4-chl or o- phenyl ) - 5-]
]triazol -2-yl net hyl -
1,2,4]triazol-3-yl]-piperidin-1 -yl}-nethanone;

3- Chl oro- 4-fl uoro-phenyl)-{4-[4-(4-chloro-phenyl)-5-]
,2,3]triazol -2-yl met hyl -

,2,4]triazol -3-yl]-piperidin-1-yl}-nethanone;

4- (4-Chl oro-phenyl )-5-]1

Jtriazol-2-ylmethyl -4H[1
]Jtriazol-3-yl]-piperidin-1 -
(4-trifluoronethyl -phenyl) - net hanone;

4- (4-Chl oro-phenyl )-5-]1

Jtriazol-2-ylmethyl -4H[1
]
(
4
]
]

1
4-
2
2
I

4
2
2
I

4
2
y
I

3

[

{
y
{
9
{
, t
a 3
y 2
( I

1 3
[ 4
(

1

[

{

[
, 3
, 2,4
yl}-
{4-1
, 2,3

4] triazol -3-yl]-piperidin-1 -
3-trifluoronethyl-phenyl)-met hanone;
-(4-Chl oro-phenyl )-5-[1
triazol-2-ylnmethyl-4H[1
triazol-3-yl]-piperidin-1 -

yl}-
{4-1
, 2,3
, 2,4
yl}-(2-trifluoromethyl - phenyl) - net hanone;

(3-Chl oro-5-fluoro-phenyl)-{4-[4-(4-chl oro-phenyl)-5-]
1

[

,2,3]triazol -2-yl net hyl -
1,2,4]triazol -3-yl]-piperidin-1-yl}-nethanone;

1
4
2
2
I

4
2
2
I

4
2
2
3
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{4-[4-(4-Chloro-phenyl)-5-[1
,2,3]triazol-2-yl methyl-4H[1

WO 2008637840201 - 3-yl ] - pi peri di n- 1 - PCT/IB2004/004059

yl }- (4-di f1 uor omet hyl - phenyl ) =%t hanone;
{4-[4-(4-Chloro-phenyl)-5-[1
C%Mi/ﬁ'” azol -2-yl nethyl -4H-[ 1
‘riazol -3-yl]-piperidin-1 -
yl }-(1H i ndazol - 3 yl) - net hanone; and pharnaceutical ®

f\cce/&)%&gbgundce& I%IQ)S t her eof . 11. The use of a

conpoun accor any of clains 1 to 10 as a

medi canent . 12. A met hod of tr at‘ nt of a mammal ,

i ncluding a human being, to tr a ‘di sorder for whi ch
a Via antagonist is |nd|c ed, rising

adm ni stering a ther are,eut Iy e tive anount of a
compound accor di ng to cl ai to 10. 13. A

met hod of treatnent o mamTaI [ Udi ng a hunan

being, to treat anX|e y, cardlovascular di sease
(i ncludi ng angi na, atheroscleflpsis, hyperten3|on,
heart fai Snenorrhoea

it P gos SRR BB PO o€ e e mma &

(i ncluding notion sickness), intrauterine growh

retarda L nfl Iudlng r heumat oi d

X Fentesean %ﬁgH%RqrgﬁgfeéﬁE&g cl anpsi a, prenature

ej acaJire@tésentsw RurBbeiselecRdetadi O)to Babour or Raynaud' s

di sease ISIlg#q FI nlsterln a therapeutically
5%

ef f Eqptﬁeseﬁ BmA %8cording to any of

cl ai Reeptedemtsl9, CP; & Wt i ent suffering fromsuch a

di sorder,. .14. A net hod f treatnent accordj to cl

12 or cl"é‘?tﬁ’?&@se%ég@ TRRMBRred sakratPe RN sBluraie @ar aromatic

Hepsrobydliy rmg csmmg reﬂ)her 15. 1 wa mfrogemam@um 1 oxygen atom or 1
ordin 0 nY { In the m%nuf

SR AT ke Y (Byod Bl b hrBMPRt A9 Pabrugr 3 Biogen atoms

dmubﬁéilyesuVstautt‘ee W6thioPe cAicrg Qriups independbngipteldcted frormliae
of a conpound according to any of clains 1 to 10 in

the_ manuf act ure of a nedi cament f_or the_ treat ment of
‘ﬂﬁ&pr@tsemts Cated bo Viste Ldlmstntderﬁeaﬁ@denaérhtwdsélecte@grdha,-[O]c-[CHz]d-w,

er os 0Si s ertensi o heart failure, edens,

ﬁlﬂ/%é ?’83#‘%7”%95%%@!‘? OFFY G and secondary),
_endmteralcﬁﬁbajrrétlﬁ@ﬁ'ld%pémmlw ﬁbﬁﬂ&d’rﬁtﬁ? AOMB&ICeNsssy from 0 or 1;
i ntrauter r owt etardation, inflammtion
(i nef it Fratinge pPERaaRY rortsserk ¢ fBLRksaesed from 0 to
?r ek’ mb};ﬂoc@ﬁw wfdep@jmw ﬂiglréﬁéntsﬂﬂ e, lﬂF% CN or Het';

preter a or naud' s di
P or di et &t EasP o Eics eRRedsT Ty P BRaTE 1 5 or 6-membered
@Hsaturated heterotysitemney, (cdA®asing either (a) 1 to 4 nitrogen atoms, (b) 1 oxygen
atom or 1 sulphur atom, or (c) 1 oxygen atom or 1 sulphur atom and 1 or 2 nitrogen

atoms;

V represents a direct link or -O-;

Ring A represents a 5- to 7-membered saturated heterocyclic ring comprising either (a)
1 to 4 nitrogen atoms, (b) 1 oxygen atom or 1 sulphur atom, or (c) 1 oxygen atom or 1
sulphur atom and 1 or 2 nitrogen atoms, or it represents a phenylene group; ring A
being optionally substituted with one or more groups selected from C, alkyl, phenyl or
hydroxy;
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(primary or secondary). 18. A pharnmaceuti cal
formul ati on including a conpound accordi ng to any of

web@snes7i4 t o 10, together with a pharnmaceuti caPCT/IB2004/004059

acceptabl e excipient, diluent 6P carrier. 19. A
conmbi nation of (A) a conpound according to any of

6lr r@eri'tsta%lrégt’hn?%gé\g(@) anot her pharmacol ogi cal l'y

ve I'hgre combi nation according to
cI ai R?rb@reswhermfdmges)or Css akylpr al contraceptive, PDEV
i nhi bitor, COX inhibitor, NO donor or L-arginine. 21.
Use of a corrbl nation accordl ng to claim19 or claim
20epresents HO A&t allpeemil rmgr(edilco}mtysmseﬂdo a benzene ring or Het?,

SETNAE "5 TRl et B AT H DR SR S U more rous
Idgmenﬂwwmteaﬁpmvw\ebhblét adbptionady rfusgadctpsmebmmeheexag or Het*,
S04 S, 3 LR bl P B Vo e aros
indemEndently seteatécbirom 19); or cl ai m 20, whi ch are toget her

o oL Mieaais o AP REPAY, SEbumie i B A0 B oroups
iotepemd@6tly aslected drdmn Ny @Laepmmlkymnq@cymamﬂrtyamuyl (optionally
%J%Q%ngeﬁdsm g\:oneegrﬁcg% r%/(]))up%sr?depen}jen%@/t LR RITE rhh@ FNR'R’;

e represents a number selected from 0 or 1;

f represents a number selected from 0 to 6;

Het® and Het® independently represent a 5- or 6-membered saturated, partially
saturated or aromatic heterocyclic ring, comprising either (a) 1 to 4 nitrogen atoms, (b) 1
oxygen atom or 1 sulphur atom, or (c) 1 oxygen atom or 1 sulphur atom and 1 or 2
nitrogen atoms, optionally substituted with one or more groups selected from W;

Het® represents a 4 to 6-membered saturated, partially saturated or aromatic
heterocyclic ring, comprising either (a) 1 to 4 nitrogen atoms, (b) 1 oxygen atom or 1
sulphur atom, or (c) 1 oxygen atom or 1 sulphur atom and 1 or 2 nitrogen atoms,
optionally substituted with one or more groups selected from W;

Het* represents a 6-membered aromatic heterocyclic ring, comprising either (a) 1
to 4 nitrogen atoms, (b) 1 oxygen atom or 1 sulphur atom, or (c) 1 oxygen atom or 1
sulphur atom and 1 or 2 nitrogen atoms, optionally substituted with one or more groups
selected from W,

R* and R® independently represent hydrogen, Cis alkyl, Cis alkyloxy, Css
cycloalkyl (optionally fused to Cs.5 cycloalkyl) or Het®;

R* and R® being optionally independently substituted with one of more groups
selected from Cy alkyl, Cy alkyloxy, Css cycloalkyl (optionally fused to Cag cycloalkyl),
or phenyl;

Het® represents a 5- or 6-membered saturated, partially saturated or aromatic
heterocyclic ring, comprising either (a) 1 to 4 nitrogen atoms, (b) 1 oxygen atom or 1
sulphur atom, or (c) 1 oxygen atom or 1 sulphur atom and 1 or 2 nitrogen atoms,
optionally substituted with one or more groups selected from W;

W independently at each occurrence represents halo, [O],R®, SO, R®, SR®, SO,NR°R’
[OIWICHJCF3, [O]CHF2, phenyl (optionally substituted with halo, C,s alkyl or Cis
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alkyloxy), CN, phenoxy (optionally substituted with halo), OH, benzyl, NR°R’, NCOR®,
benzyloxy, oxo, CONHR®, NSO,R°R’, COR®, C,salkylene-NCOR’, Het';

R® represents hydrogen, Cqsalkyl, Csscycloalkyl, Css cycloalkenyl or Cy.galkylene-
O-Cqsalkyl;

R’ represents hydrogen or C,_galkyl;

i represents a number selected from 0 to 6

h represents a number selected from 0 or 1;

g represents a number selected from 0 or 1;

j represents a number selected from 0 or 1;

Het’ represents a 5- or 6-membered saturated, partially saturated or aromatic
heterocyclic ring, comprising either (a) 1 to 4 nitrogen atoms, (b) 1 oxygen atom or 1
sulphur atom, or (c) 1 oxygen atom or 1 sulphur atom and 1 or 2 nitrogen atoms,
optionally substituted by R® and/or R” and/or an oxo group.

2. A compound according to claim 1, wherein X represents -[CH.].-R.

3. A compound according to claim 2, wherein R represents Het.

4. A compound according to any of claims 1 to 3, wherein Y represents halo.

5. A compound according to any of claims 1 to 4, wherein V represents a direct link.
6. A compound according to any of claims 1 to 5, wherein Q represents a direct link.

7. A compound according to any of claims 1 to 6, wherein ring A represents a six-

membered ring.
8. A compound according to any of claims 1 to 7, wherein Z represents phenyl.
9. A compound according to any of claims 1 to 8, wherein Z is substituted with halo.

10. A compound according to claim 1 selected from
(3-Chloro-phenyl)-{4-[4-(4-chloro-phenyl)-5-[1,2,3]triazol-2-yImethyl-4H-

[1,2,4]triazol-3-yl]-piperidin-1-yl}-methanone;
(4-Chloro-phenyl)-{4-[4-(4-chloro-phenyl)-5-[1,2,3]triazol-2-yImethyl-4H-

[1,2,4]triazol-3-yl]-piperidin-1-yl}-methanone;
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(5-Chloro-2-fluoro-phenyl)-{4-[4-(4-chloro-phenyl)-5-[1,2,3]triazol-2-ylmethyl-4H-
[1,2,4]triazol-3-yl]-piperidin-1-yl}-methanone;
{4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-yImethyl-4H-[1,2,4]triazol-3-yl]-piperidin-1-
yl}-(3,5-difluoro-phenyl)-methanone;
{4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-yImethyl-4H-[1,2,4]triazol-3-yl]-piperidin-1-
yl}-(3-fluoro-phenyl)-methanone;
{4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-ylmethyl-4H-[1,2,4]triazol-3-yl]-piperidin-1-
yl}-(2,3-difluoro-phenyl)-methanone;
(3-Chloro-2-fluoro-phenyl)-{4-[4-(4-chloro-phenyl)-5-[1,2, 3]triazol-2-ylmethyl-4H-
[1,2,4]triazol-3-yl}-piperidin-1-yl}-methanone;
(3-Chloro-4-fluoro-phenyl)-{4-[4-(4-chloro-phenyl)-5-[1,2,3]triazol-2-yimethyl-4H-
[1,2,4]triazol-3-yl]-piperidin-1-yl}-methanone;
{4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-ylmethyl-4H-[1,2,4]triazol-3-yl]-piperidin-1-
yl}-(4-trifluoromethyl-phenyl)-methanone;
{4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-yimethyl-4H-[1,2,4]triazol-3-yl]-piperidin-1-
yl}-(3-trifluoromethyl-phenyl)-methanone;
{4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-ylmethyl-4H-[1,2,4]triazol-3-yl]-piperidin-1-
yl}-(2-trifluoromethyl-phenyl)-methanone;
(3-Chloro-5-fluoro-phenyl)-{4-[4-(4-chloro-phenyl)-5-[1,2,3]triazol-2-yImethyl-4H-
[1,2,4]triazol-3-yl]-piperidin-1-yl}-methanone;
{4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-ylmethyl-4H-[{1,2,4]triazol-3-yl]-piperidin-1-
yl}-(4-difluoromethyl-phenyl)-methanone;
{4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-ylmethyl-4H-[1,2,4]triazol-3-yl]-piperidin-1-
yl}-(1H-indazol-3-yl)-methanone;
and pharmaceutically acceptable derivatives thereof.

11.  The use of a compound according to any of claims 1 to 10 as a medicament.

12. A method of treatment of a mammal, including a human being, to treat a disorder
for which a V1a antagonist is indicated, comprising administering a therapeutically
effective amount of a compound according to any of claims 1 to 10.

13. A method of treatment of a mammal, including a human being, to treat anxiety,
cardiovascular disease (including angina, atherosclerosis, hypertension, heart failure,
edema, hypernatremia), dysmenorrhoea (primary and secondary), endometriosis,
emesis (including motion sickness), intrauterine growth retardation, inflammation

(including rheumatoid arthritis), mittlesmerchz, preclampsia, premature ejaculation,
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premature (preterm) labour or Raynaud's disease, comprising administering a
therapeutically effective amount of a compound according to any of claims 1 to 10 to a

patient suffering from such a disorder.

14. A method of treatment according to claim 12 or claim 13, wherein the disorder is

dysmenorrhoea (primary or secondary).

15. Use of a compound according to any of claims 1 to 10 in the manufacture of a
medicament for the treatment of a disorder for which a V1a receptor antagonist is

indicated.

16. Use of a compound according to any of claims 1 to 10 in the manufacture of a
medicament for the treatment of anxiety, cardiovascular disease (including angina,
atherosclerosis, hypertension, heart failure, edema, hypernatremia), dysmenorrhoea
(primary and secondary), endometriosis, emesis (including motion sickness), intrauterine
growth retardation, inflammation (including rheumatoid arthritis), mittlesmerchz,
preclampsia, premature ejaculation, premature (preterm) labour or Raynaud's disease.

17. Use according to claim 15 or claim 16, wherein the disorder is dysmenorrhoea
(primary or secondary).

18. A pharmaceutical formulation including a compound according to any of claims 1
to 10, together with a pharmaceutically acceptable excipient, diluent or carrier.

19. A combination of (A) a compound according to any of claims 1 to 10, and (B)
another pharmacologically active ingredient.

20. A combination according to claim 19, wherein (B) is an oral contraceptive, PDEV
inhibitor, COX inhibitor, NO-donor or L-arginine.

21. Use of a combination according to claim 19 or claim 20, for the manufacture of a
medicament for combination therapy by simultaneous, sequential or separate

administration, in the treatment of dysmenorrhoea.

22. A method of treating dysmenorrhoea comprising administering to a subject in need
of such treatment a combination of amounts of (A) and (B) according to claim 19 or
claim 20, which are together effective.
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23. A pharmaceutical product containing a combination of (A) and (B) according to
claim 19 or claim 20, as a combined preparation for simultaneous, separate or
sequential use in treating dysmenorrhoea (primary or secondary).



