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bioavailability or they my have other more desirable properties than the compounds of
the prior art.

In one aspect there is provided a compound of formuia (i),




the prior art. 35 In one aspect there is provided a
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¢ at each occurrence independently represents a number selected from 0 or 1 ;
d at each occurrence inqependently represents a number selected from 0 to 6;
R' at each occurrence independently represents H, halo, CF;, 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;

20

V represents a direct link or -O-;
25
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 (¢) 1 oxygen atom or 1
sufphur atom and 1 or 2 nitrogen atoms; ring A

being optionally substituted with one or more groups selected from Cy. alkyl, phenyl or
- 30 hydroxy;

Q represents a direct link or -N(R?)-:
R? represents hydrogen or Cy.4 alkyl;
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gr oups fofp&ﬁﬁ' inglepgndgptly gubstityied \withxgne ef3ngse groups
cyeelectad kyin G QpRikyh T2l hikyldrys €k dyBlobiri (eptohaRlilidstio Caq 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/,
[OW[CHJiCF3, [O]iCHF;, 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?, Cy.salkylene-NCOR’, Het';




or phenyl; Hete represents a 5- or 6-nenbered
saturated, partially saturated or aromatic
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tons, (b) 1 oxygen atomor 1 30 suI hur
GM{ogg&gﬁ?c) 1 oxygen atom or 1ssul phur at om' ShEPAP0GP4050
2 nitrogen atons, optionally substituted with one or .
more groups selected fromW Windependently at each
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th anSMleP%@’ctaﬁgt@ is Plovibi&d thb uQé)éQS 'Eorﬁﬁ&rm:[ Qécio']d @%H#&‘ 'defined above in the

nitrogen ato
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indicdténbr aspect, there is provided the use of a

conpound according to that defined above in the
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phar maceut i cal formul ati on i ncl udi ng a conpound
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. Irpyet BRELE Wk parg [there Bapdvitell @ cexbinatiendf (A)H camerotindbaccording to that defined

above, and (B) another pharmacologically active ingredient.

In still another aspect, there is prbvided the use of a combination according to that defined above for
the manufacture of a medicament for combination therapy by simultaneous, sequential or separate

administration, in the treatment of dysmenorrhoea.

in yet another aspect, there is provided a pharmaceutical product containing a combination of (A)
and (B) according to that defined above as a combined preparation for simultaneous, separate or

sequential use in treating dysmenorrhoea (primary or secondary).




carrier. In yet another aspect, there is provided a
conmbi nation of (A) a conpougd according to that
defined above, and (B) another pharnmacol ogically
active ingredient. Instill another aspect, there is
provi ded the use of a conbination according to that
defined above for the manufacture of a nedi canent for
coniian atteroative kmbegineblther MbrbadeASompBaRLSTbinitia @F:
separate administration, in th treat ment of
dysnenorrhoea. In yet another Eecg there is

provi ded a pharnaceutical pro containing a

conmbi nation of (A and (B) a coy- ng to that defined

above as a conbi ned prepara n SI nmul t aneous,
separate or sequential & |n t tTi'ng dysrrenorrhoea
(primary or secondary). - 58 1In Yan alternative

1&nbodi nment there is provi ded a(onrrpound of formula
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ph rﬂﬁ'&%ﬁ"ﬁ'?@ﬂﬁuy aﬁ%@@ﬁeﬂﬂ"@tﬂémw iwhereitier eof
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oxyge
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at om ?"tiHoQﬁg‘e’ eétxtom or sul phur atomand 1 or
2 nitr Ogeﬁeﬁbﬁlﬁentga 5Y0F QH‘&% (f}ér&ﬁé]cﬁj&g@nFlpggnher (a) 1
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i redipberadem Bhy 1oepritegat atampunber selected fromO to 6;
2530 R” and R' independently represent H halo, CF3 or
Het'; Het" represents a 5- or 6-nenbered unsaturated
het @P@é@«m H@)ACHG-R";

Y represents -{O]-[CH,)-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 heterocyciic ring
comprising elther (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;




conprising either (a) I to 4 nitrogen atons, (b) I
oxygen atomor 1 sul phur atom or (c) | oxygen atom
or 1 sul phur atomand 1 or 2 nitrogen atons; WD
@89@5}393 54 PCT/ | B2004/ 004059 Ring A represents a
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14 B esents a nunb r se ect ed
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PRy L L R R R S e
at om adepresentohydrageogetatigs, the 25 heterocyclic
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EX&UighuP atoR, oR (N ol 6l
ur ato 1 eﬁ A8
n- propox i - ¢ &ﬁé uﬁog@;gﬂju?)%o‘n% g&m’ %&"%‘@?mes' the
253 npteropyg caszfyup mt@aa"afsu@atmdéwa mdAoua%andfmanmemeup.
1,1- ethylene 2-ethylene, 1,1- propylene
yl ene and 2, 2- propyl ene.
re'ﬁr"g ahie %‘F'Pﬂé‘l"@r B9 aleees av%whbéee&ﬁwégr Bpoumfkeakene and
I nadikyleokg 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,
30 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
tetrahydrofuranyi, tetrahydrothiophenyl, pyrrolidinyi, tetrahydropyranyi,
35 tetrahydrothiopyranyl, piperidiny), 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,




tetrahydrofuranyl, tetrahydrothiophenyl, pyrrolidinyl,
tetrahydropyranyl, 35 tetrahydrothiopyranyl,

pi peridinyl, 1,4-dioxanyl, 1,4-oxathianyl,

worpkakiy! . 1, 4-dithianyl, piperazinyl,

1, 4-azat hi anyl, 3, 4-di hydro-2H7pyranyl PCT/LB2004/004059

5, 6-di hydr o- 2H pyranyl, 2H pyranyl,

123 tetrah ddi nyl , L )

1, Pyszely téPF%‘fﬂYYg W&‘i %35‘1‘20'%%?%'%‘?'3" thipzalyy 1,2,3-triazolyl, 1,3,4-
t hrtmugrnyrqxam A0, 06RBEE4- %Idl}l&@%&@%ﬁ}r 1-oxa-3,4-diazolyl, 1-

s e I S —

trrpﬂﬂmyylpyndﬁzmxlapﬂlﬂﬁdlwi arzcbrbwazlnyn oxa- 2, 4- di azol yl ,

gl- oxa- 5 di azol yI 1- oxa- 3, 4-di azol yl, 1-

th|a2 -di azoly ,1th|a24d|azoll,

1- ﬁrﬂf%fefﬁe%cqrnp&faq’ {31one 1 whghX semesenez%rz@rcmt Wotedzeferpad is a

Py torapauyit in WiEh Bagirédshts -JoH,J,R1 di nyl and pyrazinyl. 5 A
preferred conpound is one in which X represents

CH2OCH3. More preferred is a conmpound in which X
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a srefa&eurwb b&nﬁ’i{&h@ﬂ%réh%oﬁes g@ﬁtéa%u&ﬁg%rec%@'ﬁ%ﬁn 2. Most

nor e erred I's a conpoun
WIS P DL A BPeSeNL BRUmERLn O Lo 2. Nost

preferred is a conpound in which a represents the

ound 0
157 R oo bipOu R oF S NEH BRI EEnss Bl il Prffesd gompound s
f’@Hn Rhich i reprenends Hett Stalitrodre praderesdds efcompahdiirswisich R
CORgprRYEMls irdzli ch R represents triazolyl A preferred

conmpound is one in which Y represents one or two
substituents. A nore 20 preferred conmpound is one in

WhA plefeYret e:bmﬁsrmt .§ offe .aiwm:lhev .@yrégzéritg tuﬁ@&r twé\s@crsﬁﬂ‘ueﬁtg el more
(o40) e Nnt.s
207 ERRHPS A st i el WAE osfeSeniechoingle st <

chI oro and/or fluoro. 25 A preferred conmpound is one

im Wéfe?r'&d \50.&16&5:,%%@86 V\:H @vhﬁ:h gerﬁﬁrelsérgghalg‘ R rn%n?(ﬁr{e%grﬁ% (I;%mpound is

conpound 1S on rect

 pridpdt viigh Xd?&i&?ﬁﬁ‘éﬁ ghlproyand/erdluglei ch both V and Q

represent a di rect link. A preferred conpound is one

in which Ring contain nitrogen atons. A nor
25 , MRl S BB eTedh BRIGh VRPN RAFRE Kikc brTaried aompound
niis orege rwha:hcﬂns aAlinectdihier A ertbre prafepried dompoidas brie iMivhieh both V and

errg éﬁq‘ﬂ‘%‘éﬂm a 5-nmenbered ring. A nore preferred
conp is one 1n which RRng A represents a

6-menmbered ring. A still nore preferred compound is
ORpriRrdl bSHpdRINB % dhe'if RABR RiigSA BARERE I hR¥E & Soms OA more

30 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.
35




WO 2005/ 063754 PCT/ 1 B2004/ 004059 -8 A preferred
conpound is one in which Ring Ais attached to V via a
nitrogen atom A nore preferred conpound is one in

wWH bRl Ais attached to Qvia a nitroge
10037 S'}cgflg 00@59

preferred conpound is one in which Ring A
to both Qand Vvia a nitrogen atom 5 A preferred

corrpé%nd is one in which Z represents Het3. Het3 nmay
r e PERIRTFRA compounst is apainIwhick fing Adsialiaghed ilpvia einogerdatom. A

f I PiBtel ;ﬂé@ﬁ'@dj M&mpduﬁdii%'o)ﬁb in WiEERG A |E¥rft§t§19!:l Yd Q vsa a nitrogen atom.
gerrdrr&y ér& %% %rlmdrnyl rrol
RFSFTAC copRRYStih PRI Which &g Atis aliashed to botrxm Aod V/ wiala nitrogen
beat;mxazr nyl, isoxazolyl, imdazolyl, furyI
benzof uryl, cinnolinyl, nDrphoIinyI, 10 chronenyl, or

derivatives thereof. A nore preferred conpound is one
i PA piefertedZompeyndds eme is whitk @yrepredents HERT Hettimagp rapeassst ans
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is substitu

ound
10, PP of ﬁ’eé'aat"’%%@eﬁd“ (mgre prefelTRd GRTRANNG 1S age I which Z
subgesdrdd gebnply chl oro and/ or fluoro. 20 Specific
preferred conpounds according to the invention are
those listed in the Exanples section below, and the
prﬁarrﬁ%eatcw@muny is@redipwhibh & isabhcsortdh eutstifuted! M\ more preferred

BB ¢
%I or o- S?ree'r'r’}”h“’h{z N [non?iubsh ugerdo phenyl)-5-[1,2,3]tri
azoI 2-yl met hyl -
[ 1 @eftred nanpcrun&sydn]ewwmar Zel damétnutle&r b m@%rb@hyr & fhore
( o%uéé)ur cl‘,o mﬁo t%/ is Epé in \»Lhrch Zis SUbStltUtedp by ha¥o A mor[elprgr’egt]ec} r I

[ POIZqu]rldrHi QIZQ)lh-V\EBny |Z)is pabstitutediby-chtosd ndrae filkgaone;
(5-Cnhl oro-2-fluoro-phenyl)-{4-[4-(4-chl oro-phenyl)-5-]
1,2, 3]triazol-2-ylnmethyl-4H |

209 329‘21%“% Preforsed goppqungds p’%’ﬁ@fd'ng nto1ihgl jnventiohagrenthpse listed in the
{ Exbrpled - ddation BelpRE Rl ) the- Maﬂ%aéﬂuhéalilgzééce&a&fe "Bt Vhedbt. n

L)%l‘ti 4']tr|azol 3-yi]-piperidin-1-
, 5-di f| uor o- phenyl ) - met hanone;

{4 [ 43 Qhi@0tpbenyl)HEA-ghicse-Dherdl) B}t 12| riedol-2-yimatap-anl - 4H
Fﬂz% ré}z{)lrd ﬂ]zﬁﬁe?r%my‘ﬁ )}r}ﬁb{ﬂﬁxﬁdn@ n-1-
25 {4 [44(%'%196?W)dﬁ%§ﬂr9”%ﬂ-[ﬂle@i)3}[ﬂﬁr%tlaﬁokz-yy'naﬂm-my-l 4H
- (12, 2trdkbitd-Arsper@myd-Jir-MbRShdndi n- 1-
(5-Chioro-2-filuoro-phenyl)-{4-[4-(4-chloro-phenyt)-5-{1 2, 3]triazol-2-ylmethyl-4H-
{1,2,4]triazol-3-yl}-piperidin-1-yi}-methanone;
{4-[4~(4-Chloro-phenyl)-5-[1 2, 3)triazol-2-ylmethyl-4H-{1,2,4]triazol-3-yl]-piperidin-1-
30 yi}-(3,5-difluoro-phenyl)-methanone:
{4-[4-(4—ChIoro-phenyl)-5-[1,2,3]triazol-2-ylmethyl—4H-[1,2,4]triazo|-3-yl}-piperidin-1-
yir-(3-fluoro-phenyl)-methanone;
{4-[4-(4-Chloro-phenyl)-5-[1,2,3]triazol-2-yimethyl-4H-{ 1 2 Atriazol-3-yl]-piperidin-1-~
yi}-(2,3-diflucro-phenyl)-methanone;
35 (3-Chloro-2-fluoro-phenyl)-{4-[4-(4-chloro-phenyl)-5-[1 2, 3triazol-2-yimethyl-4H-
[1,2,4]triazol-3-yl)-piperidin-1-yl}-methanone;




yl'}-(2, 3-di fl uoro-phenyl) - net hanone; 35

(3- Chl or o- 2- f uor o- phenyl ) -{4-[4-(4-chl oro-phenyl )-5-[1
,2,3]triazol -2-yl net hyl -

[ WO2005{063754az 0l - 3-yI ] - pi peri di n- 1-yl } - met hanongir¥6de4ame40se
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(3-Chl oro-4-fluoro-phenyl)-{4-[4-(4-chl oro-phenyl)-5-]

1 2 3] t(BiCsRb-4 2o PRERY )Lrﬁ 4—chloro-pf1?nyr¥e5 [, 2h3ét r{gZOI-Z-YImethyMH-

PR RS ) mﬁ@hgrv) Raethanone;

2 3] tr I{a-t%("-@*"?fbfméﬁml-ﬁ-[‘i 12, $)triazol-2-ylmethyl-4H-[1,2,4]triazol-3-yi]-piperidin-1-

1 din-i -
Zyl}?(]gfh{‘ﬂrue e oﬁe%nﬁ@h%ﬁ?@h@ﬁf) net hanone; 5
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(4- 4- E‘{z; )[1 Qiigtma@! 3—yhre|trub4jﬂ-[122 Ytrim bk -dipbridin-1-
I[ |Y1}-(2¢"ﬂﬂl¢rbm‘l€mﬂ|~ph3nw ﬂ'neﬂhlﬁ’&{é din-1 -
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. anen
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accept abl e derivatives thereof. Pharmaceutically
accept abl e derivatives of the conpounds of fornmula (1)
Pharmaggiutiesliy, seseptotin demhuﬁd ef 8@l compodiak bfofula (IFASERISES BSh include salts, solvates,

complexgglpy,q,glg,@h@progp é?soﬁ,;e reoi soners, geonetric
~isoners, tauto r|c orms, and I sotopic variations of

C Qﬁ?fﬂﬁﬁ@ ISOErsf tomiedc fdms.(anb lsd%mﬁ‘ eiriainy D¥ compounds of formula
20p [ e t | ves of conmp
Pﬁ%lﬂ& %%Xwﬁ&&ﬂfé@&éﬁapg deriv: é:gmpgtgldg logtuogﬁwa i -
afPraRse salts, ﬁ@vai@ﬁ:paarswdmmmoﬂneaco@bmw formula (1). More

st RN A R e

ﬁ?&é tesit i cally acceptable salts of the conpounds of
fornula (1) can include the acid addition and base

: r.eof ui |l e acid addition salts are forned
The prg e S Rbtable Sl o orngutnds o e d Escmapsiis the aci acdiion
and basegdltsitherephe acetate, aspartate, benzoate, besylate,
bi car bonat e/ car bonat e, bi sul phate, 30 borate,
cansyl ate, citrate, edisylate, esylate, formate,

fSuitalraaed agdimm&mlabﬂa fﬁgtéu?ﬁé}ﬁta&ds Whidh ¥rh8oxic salts. Examples

50 mo%ﬁi g )rﬂ ré m%at:&fﬁzi é)lenz%n%e besylate bicarbonate/carbonate, bisulphate,
ylate, esylate, formate, fumarate, gluceptate, gluconate,

glucuronate, hexafluorophosphate, hlbenzate, hydrochloride/chloride,
hydrobromldelbromlde, hydroiodidefiodide, lsethlonate. D- and L-lactate, malate,
maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate, nicotinate,
nitrate, orofate, oxalate, palmitate, palmoate, phosphate, hydrogen phosphate,

35 dihydrogen phosphate, saccharate, stearate, succinate, sulphate, D- and L- tarirate,




hydr obr om de/ brom de, hydroi odi de/ odi de, i sethi onate,

D- and L-lactate, mal ate, nualeate, malonate,

rresgpat e, nethylsul phate, naphthylate, 2-napsylate,
?’?ﬁéﬁé nitrate, orotate, oxal ate, pal nPat®82004/004050

pal noat e, phosphate, hydrogen pﬂbsphate 35 di hydr ogen

phosphat e, saccharate, stearate, succinate, sul phate,

D- tasuhté and taﬂlid?ﬁcetatewalt@oﬂ RRabA st san

PCT,L &%&%UAQ c{fqh %‘ att? and ?yfslfl uo?%a{?:éhteal%esylate derivative of
salts par |cuel%{??e§' U8B e salt is the besylate
derivative of the conpounds of the present invention.
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d| @lyama Ngsine, Glayfdsiif, n&égﬁln'ﬂﬁe ISR thEQrunﬁfgs%ng IPrmg'uethamme and i

g pot assi um sodi um tronret am ne
sa S. Eor a review on suitable salts see Stahl and
Wer mut h, Handbook of Pharnmaceutical 10 Salts:

= d CH_ \\i nh
Gfegﬁgén Pév?e%%fgﬁuﬁakfe' 2l 30d <& c"’z&'f‘l‘{‘/ S ﬁaggapcg,ﬂsgﬁ Rhagpaceutical
oapPRIties Sﬂ’@ﬁm |aad Us, Wﬂgy -WeH, ' einkiding, G@fﬁﬂlﬂ? mdvzpy

[y sty o LB B e

A D ingdpgathes abh@nm%gﬂ theicompaund dbdoramdd @ tedtheydesired
f |dctdrcﬁbb§én a8 bprBHaRe Tﬁé&%%%l@éfpi@@%?ﬁg&%toﬁg agg t{ehcr%ﬂvted by

S The ee of 1onis
v ﬁtr;ag 1 %rrﬂq?yoqiep'ieg?"@f 8¢ hygRvieperatienpofdherenivent oFhe dagirameal . ionisation in

15 Tiiee sattmeywadsos opipRaaH iokRkd Wélﬁlbst'nﬁn Rilshg unsol vat ed
and solvated forns. The term"solvate" 1s used herein

to describe a nolecul ar conpl ex conprising the
c Sfpesmpgundsidisclased mayemdst mrboanmsmvmedyndmem;@ted forms. The

" | | f
QW Iy gdn g%e?e%ﬁﬁ%egg%r%% qqunalp até' c%g!gg uﬁgsgmo% &ampound
H'ega\remm afjds ORga o moreDpbarasedically excesptatie xevertUnbledfies, for
20 céwminple b®anol TR Sydhio! 1§‘§h§ﬂ§%k1§é P&gn :ﬁe Ugfe&nd

contrast to the aforerrentl one
host are present in.stoichiometric or
ri@!mlﬁéiamfdoomt(éé @cﬁﬁ@ﬂﬂh&tesﬁdﬂr&@héﬂﬁd uded are 25

drug containing two or nore organic
(l)oﬁlxcl%?]n ?eég%}uﬁe aatrast %g&g aWeg@qeﬁ so!vate% the drug and
shoéi '@fﬁl wessnt lfCSfOICthWIBlﬂ&tcﬁ‘l rﬁiﬁi—ﬂﬁ&trdrg&maﬂﬁtk#ﬁﬂt?l ABS included are
25 I, y. be ionised, partia
o6 0B By S i e o
é’lrg?b!“léké% in @@@@ﬂe@h ar mrSstDI,chlﬁﬂaeﬁ'IB)amoﬁni&59lTlﬂa@ $&cftﬁllhg complexes
b 5 nafter all references

k yfﬂén rg%gis orrré! erto?x) rt%dieg ra texiew of such pcg;nptexes. see J
88 tﬁi‘e(a d%‘fq m& byd+alshlian (Adgustabes)ences to salts, ‘

sol vat es and conpl exes thereof and to sol vates and
30 ﬁlg ﬁ aic]l salts thereof. The conpounds di scl osed
gn};n i JeleEdRp o RPERSLNdsoefrfatnaulz {I) andsphaemasentiedlip meceptable
| derivatives include references to salts, solvates and complexes thereof and to solvates
and complexes of salts thereof,

The compounds disclosed may include compounds of formula (1) as hereinbefore

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




35 defined, polynorphs, prodrugs, and isoners thereof

(i ncluding optical, geonetric and WD 2005/ 063754

PCT/ 1 B2004/ 004059 tautoneric isoners) as hereinafter

dWO 2gesdbesnsd | sot opi cal | y-1 abel | ed conpounds

formula (1). As stated, disclos€d includes aﬁﬁnnmmmummw9

pol ynor phs of the conpounds of fornula (I) as

her gj r i e 0 di.scl osed are so-call ed

" pr@é‘%‘g"fé@ Bomigl a@ﬁ'ﬂ%@ﬁ%& s e IsotpRigally-ipelled compounds of

cerPiPHadler i vati ves of conpounds of fornula (1) which

may have little or no pharnacol ogical activity
As%% %lst can, when adm nistered into or onto the _

bog'{fr”:; [relosethinelygRperlt Belymarphs ofottp aondsura df demlzA) kY hereinbefore
defiiedsi ng the desired activity, for exanple, hydrolytic

cl eavage. Such derivatives are referred to as

“prodrugs". Further information on the use of

pr Wﬁ&'oﬁ%ﬂrbé&ﬁ@@ddbrbduugspofaheieomsaua@ dlovel Delivery
uchi and

Sy Y . ACS . Synposi um Series (T Hi

o S0 e W BB St oo ey v e o
Ogﬁgi’ Qhar:ﬁap_@lpgémmivm Elsm_selﬂé%&%n(l @ﬁenp:ﬁ!n?’niﬁ@f@a 3110 6\{@1&6 fé\@rbody, be
10Phadriveaed! [ n),. _Prodrygs discl ose

o Eor 6 SarBOaRE' & kila o Pavied . Heyed e for examoe,

C

f Ui Aieavages Pich delivativas are esfemepiLe dsrodtgé O FiHhaF information

(19n thietuse oF pioai ek : t e skilled in

{ e o z’;f)]r o b R (Rl sl p riord Sy vol 14

i 3% o MV PR &t tigsichi pd WBSalin) cend IBioRiversiblee€arriers in Drug
1 n*, Fergonen REssINd Qe B ' ith. ..
45t he invention incl ude?s(?l) aﬁg’?ﬁé{?ﬁ‘fr@%ﬁ%g@? i Wséocnatnon),

formula (1) contains a carboxylic aci d functionality
( Pren@s)discnedeneior &damprobe prb@ice@sarBlaing  €pl acenent

0 i r 0t 1-8, 25 al kyl:; (ii) where the .
%&%‘?5@’ o ‘E?_Go‘ r‘l‘#%ad??s%'* 0 o of feait&aa (1) with certain moieties
f i futhase Qg}e@ jg artas "prehm’tieﬁ'f'%mﬁﬁbeﬁ,%r EX4APR! By Design of
I PRodassBR H Biind it 1-9
20 al kanoyl ogymetnhgl ; g%wg?ﬁlg?wv\here t he conpound of
formula (1) contains a primary or secondary am no 30
 f Doroe exampled §f iRbec Fcé/\@ﬁ * ). an am de
t hereof, for exanp e', co?@g aceniﬁ'te%vfn@rqé" l#deboth
hydrogens with C1-10 al kanoyl. Further exanples of
[ 2plihcenehure Srocdmolid ACRARAR 19 Solishl ol Aol 308 difbyonaity

[
exanpl es exappl es of other prodrug y
found i ncﬁﬁg')*aﬁ'oers@&?[@ A&/EXaBTle: eapiassment of the hydrogen with Ci-

N

25 alkyl:

(ii) where the compound of formula (i) contains an alcohol functionality {~-OH), an

'. ether thereof, for example, replacement .of the hydrogen with C;-

alkanoyloxymethyl; and i

i) ~ where the compo:u’nd of formula (i) contains a primary or secondary amino

30 functionality (-NH, or -NHR where R = H), an amide thereof, for example,

rep!ac_ement of one or both hydrogens with Cy-4 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.

35 Finally, certain compounds of formula (1) may themselves act ‘as prodrugs of other
compounds of fpgmula {1). '




35 Finally, certain conmpounds of fornula (1) nmay

t hensel ves act as prodrugs of other conpounds of

formula (1). WO 2005/063754 -12- PCT/ 182004/ 004059

AVG ooosdshssn t he scope of the invention are t

net abolites of the conpounds of-1ifornmula (1) Q\%ﬁg}g}zoowmm

formed in vivo. Conpounds of formula (1) containing

ONgy ic carbon atonms can exist as 5

t WO %“’@5 @%?%E%’%f i’%r‘FB’F@‘.‘O"\ﬁE% RetabRlies i heggormnepndsl of formula

(1D oHer frmed anvial kenyl or  al kenyl ene group,

geonetric cis/trans (or ZJE) isoners are possible, and

where the caonpound contains, for exanple, a keto or

ox iGPEPGHRSAHPT Sormutla (B comtaining oneioetpre asyrambbioeRibon atoms can exist as
" 8 squEbl At sterielsBRESs! of brmbi8ldyous, t hat

singl e corrgound may .m%rg{?%nrﬁ;?@% r?glr?"g'rj]'g ‘bfﬁatal?ﬁ an alkenyl or

i sBREMILG 9rPHP.| grOMlisdCirens (ort HE) sowpe @k rdssibler eaeMhere the

i nu@mduad eontaimd, | fors bRIRNe, S 9 : Q&Eﬁg‘v‘ ' | ‘ .
ang t],g.}é}iglggg) | C fg.&g}t orﬁg?henkg%ﬁpoéun S (%]Ed@o?'lrr%ﬁggr {)rl?‘ft,'c moiety,
i ncij.l ng %I?B%’ﬂ OMELRMI MY RGCo didfolioms thad mesinglereompfound may
i sombitinare thandneitypeof Bsmefisnrane or nmore thereof. Al so
10i ncl uded are acid addition or base salts wherein the
‘cqunter ion is optically active, for 15 exanpl e,
D-pcluded; withip the Fyepiend, the rpresent iventioh adre eMlastiedisomers, geometric
Dlisdnttid BAl Sadéméde | Bi RE- | r | SONEr.S be
seg@@?t ed | q}/ co%eﬁfr%oﬁfa{ﬁ%tcé)c ﬁlﬁééﬁe@%ﬁa Hﬁdﬁ}ﬁ{@%} compounds
t FEYRIUNE IO than oRe {yke ohispmetism, andanidiees of pae bi mo! thereof. Also
- cinghled lates atitl @AdiBSH oChys8 SR} | ;
95t %%ﬁ}il@‘iifa §I or t h'e ,I[:l)r eEar attigg!r?? ‘.%2‘2/)1“35’? %’ﬁg@‘ﬁiﬁ%}éﬁwl uaacft've' for
enanth orers A e Lideine. ohraceimics {or exasales Dirtarirmte of MlLtarihiee.
optically pure precursor or resolution of the racemate
for

( e. 0f a sa or derivative) using,

o it Sodeir T 0d corBilt by orlional erius vl oy o thoss
r Sdlleiin therask far sxanplerdipcimal @pstalistion drd chramtitégapty. 25
optically active conmpound, for exanple, an alcohol,

20 Oé in the case where -the conpounds of formula (i)
- ervaRticaallechriquas fonihe hseniacativofissiafion ahindividdalosnabtiereers include
Suhirél sgAtheais Frof £siiabig o%mlf}pﬁ%%ﬁ@uﬁ%&p? er@é‘&l&%n oﬂeﬁg rgtilemate {or

[ liin lL.astereomeri c mxture separa

éﬁ?@%‘?@%ﬂg Brﬁ?}‘ Qﬁ%?”éf?m’fa} YEng. W xaraplg.chisalHRE&E | on and

one or both of the diastereoners converted to the
known

| r nantioner(s) by neans wel |
| PABEBRRR Ml Bl TR o pincbepigbings waded adeca sutabi
25 eamﬂsmtwa!oonppmrmogmmﬂée s @ichhéTpor, ih%heqta&ahmsé thﬁ compounds
- enk formusing chyonmat ogr aphy, =
Sgﬁﬁﬁﬁlﬁ:ﬁg'bﬂg@&%}én S 0ibic oF ggi;%wgle  gn laggioh{;%etqqc aﬁ&;{arl@amd or

t ypi cal I on a
Mggm%mm@ei ngrhef reaultiygl rdiesterbemerict yiiteral iy e isepstated by
A i
g;:;ﬁggp.ﬁiﬁ? ?g?nfﬁg “%%‘055%%%@53}*8% Fﬁﬁ% gg{’ 0}5 fyg "othe. %!a’stereomers '

verted‘ to the oorrespondifng pure enantiomer(s) by means well known to a skilled

30 person.

Chiral compounds disclosed (and chiral precursors théreof) may be obtained in

enantiomerically-eiriched form using chromatography, typically HPLC, on  an

asymmetric resin with a mobile phase consisting of a hydrocarbon, typically heptane or
- 35 hexane, containing from 0 to 50% isopropanol, typically from 2 to 26%, and from Oto 5%




WO 2005/ 063754 -13- PCT/1B2004/ 004059 of an
al kyl am ne, typically 0.1% di et hyl am ne. Concentrati on
of the eluate affords the enriched m xture.

- Bitepepissmwer i ¢ congl onerates may be separate ?
conventional techniques known t%- 5 those SklgF )93&0?4#]004059

the art - see, for exanple, "Stereochem stry of

O @hBh G uRAs.: oEdkaELiel (WI ey, New York,
1994) {'55??@1"%5 BhRan Y e d'%'ﬁ@???ﬁ‘@eu%@%[ﬁ@%@&@&twt%aﬁows the
isSP%ﬁS’P MXYreati ons of a conpound of the fornula (1)

one or nore atons is replaced by atons having the sane
umber, but an atom c mass or nmass nunber

104at.0n

5(f‘ji ti%é%%:?":ﬁ? SHdiderales may heaseparated binensveniinhal techslgabs ¥nown to
AeP $hifledn theeart -Eocel s @SaAblo, | - "

i ne LeSi ity &e@%&@ Teg e TRaSRASmAlY LA Bidnlcpmpounds” by

i sotopes 0O ogen ¢th as 2H and 3H, carbon such as
"C, 13C and 14C, nitrogen such 15 as 13N and 15N,

ODIgRRed e R ot n 80, phosphorus such as
32P, sul a’i""&ch&é'%‘?agg%‘%e&?@]SPng'cgeraHOWf18F, i odi ne
1 SUC TREUNSY fhesformuls §) oneyaimotsl adermis repladed 89 aitdhed having the same
! Cetomi¢ numiserf a6 Atdnific Infdas ok " b oo qula
(s ;“%bé;)ﬁgn;ml E‘}‘-’t ii}ose i ngoﬁggggg@ﬁ%}%?m%é&ﬁo%tﬁ ia\%@"c mass or
i sot ope,  ard LSO N RAYRug and/ or substrate tissue
di stribution studies. The 20 radi oacti ve isotopes
14C, are

t Esdrh . carhon-14, i.e.
par t idéglﬂ cglrlftswu% e f}%ugé?r 'PHYEoN [y thp se@ppyndy ok ihe fnventienrinclude
' éﬁ%‘g’;‘??f"f fydreaqusush iae fH and i cebonsiamss BE, Y61aAE M0 Ritrogen such
15 Sui%d ehdit°NO ' VIB &I 17 es, such as deutgrium
|, 85 ?lH . g?gxy gﬁ g‘f%‘e%er ‘al d)nsé('-%@h ré’g@?ﬁ?@sé g‘&e‘%‘bhm such
B Ut T Nersieheg r &dedine suchasdtl andsTalan chiyrine aich as ¥Ci.
exanple, increased '25 in vivo half-life or reduced
rLequir ts, and hence may be preferred in
%51 ‘Q’n‘%ﬂq%".t‘r’pg‘ﬂ%gg%@@@"@ewﬁ aof fermyia (B fohexsosile those incorporating a
ieaciivegisotopd, epe BsefslUs e 213N _can
20 %icﬁléﬁeq#oiogeghit Sitrof E%sgsi%;nsu%%r%t)%ﬁ%gﬁ;?&%g 7 stidiSs. The
- studi es Tor exat| -frg e ARG £87RPR: 14.d6e P caTe padicularly useful for this
GfeRsHn g o teirepseatihoorbarbttl 24 reRNRRUALSr Rliedigh ™! &
(1) can generally be prepared by conventiona

%@g@ni,ques known to those skilled in the art or by
Uk ¥t haayigo dsoterest buche as diestribiedel AHE Weay afford certain

; . ' :

25 iﬁ\wr ﬁg{? ;gir e 3501 sogt@% if@a r%‘?ﬁ%é%ﬁ’é’%%ﬁ@é qu§x?'i’ip'ﬁi igergased
of P NE"HE PN Iredicee dasausagavitenmantsy inod Skycearny by pebferdd in some
cro06st@Eags4 PCT/ | B2004/ 004059 - 14 Pharmaceutical ly
accept abl e sol vates di scl osed may i ncl ude those

Substitution with positron emitting isotopes, such as 'c, ™, %0 and **N, can be useful”

in Positron Emission Topography (PET) studies for examining substrate receptor
30 occupancy. "

Isotopically-labelied compounds of formula (I) can géneraliy be prepared by conventional

techniques known to those skilled in the art or by processes anaiogoué to those

described in the accompanying Examples and Preparations using appropriate
35 isotopically-labelled reagents in place of the non-labelled reagent prévious!y employed.
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wherein the solvent of crystallisation may be
isotopically substituted, e.g. D20, d6- acetone and

d6- DMSO. The compounds di scl osed are useful in

"R 204p963758her ef ore, disclosed is the use of &w @9059
of formula (1), or a pharnmacewt-ically salt or sol'va

thereof, as a nedi canent. The conpounds di scl osed nay
Sfmiéfr@ébbuﬁbbﬁ Bt nists. In particular they
%10 ysef uyy Cleip %{)ﬂwee&th?%%t% %glo%edd?’a NHdREoEe of
S S spiMent uefi wystalipgtion siaynbe Noldphbllyeéut%tatdi’éds%ags%zo de-
araoeteueanm@srms@ anxi ety, anxiety disor der °
at heroscl erosi s, autism cardi ovascul ar " di sease
(i ncl udi ng angi na, atherosclerosis, hypertension,

heart failure, edems, hyperratrem a) cat ar act,
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dysnenorr hoea (primary and secondary), enesis
i on sickness) endonetri osi s,
ThE ol fRelesge ‘BF%%HE’@C“"&Vé%&?@taagpﬁﬁela@h@@mlafahey are
f h ,
, d,lssebxrethe P&itinent A6rSL 3Rfbel | ﬁ&"&l@ &Wégm&gﬁs‘gmn Alzheimer's .

: b, | nf | anmat 1 on
art r It s')o EOFBNFRely. sioNiety disaidanr estbins,cathenostierdgs, autism,

Camigvascular disease (!Mdihgsﬁﬁﬁ%" » atBrbdoleFoie ehggé}?nﬁpn heart failure,

B8&SR 2 |C|ty, on-insulind
di abét @?b'dg'gesu y CISECh reptali griveusnpisten isedseocatetrovascular

ﬁehlﬁnéii ‘Hﬂ?élst @Qﬂgltl@mdlsp‘ﬂec |C&§ltﬁﬁg'§dfs]@ésgr@ép%s%lon diabetes mellitus,
dys&ﬁbl ﬁ?ﬂde@n( ri d—?”ﬁo&&” e cgogéaery)ggg ﬂ? s ling e:ﬁuaqlony sickness),

I Sea

nau
z? ﬁ—lgélsmgggtrgrptef@ﬁbl disesesu alaudgrsd, u Qy’cﬁde@élogn&@ PhisEase, heart
@mw, mtrdanﬁ&mdjgré%ﬁ%tard%nnmﬂaﬁlﬁég?n #:Ilg{]%g rheumatoid arthritis),

L o ur.ogeni tal tract
'u%{m%') gém g‘e p G280 &@g t'-@mr nailictgitionl disanier Ynitilesmerchz,
i,t hi asis.

nerplastb.osi meplmotogieny, t al b;li.ﬁ\§|§|nl nf ur g
S ‘ yfsjér)rre@%or r hodéabef Bt i mepRpsity

ngésgfggfgé@m@ g!;é)r ; ercg.v?atr h:gfgﬁrggnﬁlgn poedamepsia, premature ejaculation,
PERMStHR & labarh eulﬂ‘fouaire disehsd; |F€b‘§ﬁéhd's§:h§eg e, FBhil %?Legée renal

faiilm@ iR [ udi n human bei ng
e gur g)"?ﬂeeg@ d?/’\%b% Pl 3 éﬁ?‘&géwﬁetdﬁ@der spinal cord

g 3’5’3@8&55 'é'@affmalstra@ uatemam at etoiithgsie.skebis fcﬁﬁ%%&.') Ep?;lnél Yeord
injerfy, ehtombesisMakikn nd of.tormla 30 (I
dy@m&?ﬁ@mc ut i ?gl Ii)%iggaccfag'twg g YIgihiagis. S(ﬁa%’l"é‘”f t%r'@@@l is
1Y OF Seg0RMEVk: 1oker parlidwiany, primaryiysmehorhoesTul a
(1) are usef ul in treati ng anxi ety, cardi ovascul ar
eroscl erosi s,

THErg&a;
h; ertscgsr?gsgljr:lilsm%le@% &&rfa‘%@g"t Zamma hypemat fenia),
C&ygﬁeﬁ brrman deingptd Medtys GREISL R a r ot &‘ISL R Shdicated,

nDtlon si ckness
gr owt ?réitngfégggl oﬂer apfticaiyefective '\ampmt mﬂan@rrﬁﬁaund of formula

). e A nBhasmecanticaly i aucébtablm $ditl es ﬂBlWﬁE Zther@b ;‘%oatﬁgb o%l;nmgg In

HBiE pr.emat ur e reter
pa Lﬂéfattﬂér Sorﬁ%d?ﬁh'é 3t k2 FOLR Wore ysafu prbgqaaémgpnxtehg)caMOsascuiar

nau sease.

dls%%sgf (inciuding + mngina, ngtreyseRrely, NERRteRidH
edema,
hypeaaeraay,y dysEhorit84 0&»%% ang sggxééggogﬁzgggﬂii emesis

(including motlon sickness), intrauterine growth retardation, mﬂammatlon (including
Theumatoid arthrms) mitlesmerchz, preclampsia, premature ejaculatlon premature
(preterm) labour or Raynaud's disease. Even more particularly, they are useful in

- treating dysmenorthoea (primary or seoondaly)
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Di sclosed is the use of a conpound of formula (1), or
a pharmaceutically acceptable salt or sol vate thereof,
in the manufacture of a medi canent for the treatnent

OY0 2oogvestnder for which a Via receptor antagg
indicated. 5 All of the conpourigds of the fo”rgl'rﬁﬁz(otyfomsg
can be prepared by the procedures described in the

gemdodlsedBRARS oP% ESRIY, by the specific
met Eods descri bgd in thg(PIO (gs "8ection and the

Pr EPAMELeUYRRllY Sepantalre sqltorksylvateufwraﬁ intrel ha @ de@8 of a medicament
t héoréef treafthént oPs §i86/akr foPWRBT 4 W4 ?é lee{}lg?ggygngfoﬁﬁgh B,

or one or nore of these processes
conmpounds of fornmula (1), in addltlon to any novel

-9 Pﬁ@ﬂfﬁbg parhpands efithe 16h nfuhae(l)eﬂaﬂ be%&?&j thg Y&c‘?ét?ures described in
g 5 “%ﬁ ra[' ﬁ{ﬁﬁ-lo:‘# rf’(fﬁ?egtﬁf{ree@” Qstlyy the o5PBeille imdtiesis described in the

fﬁS@ppug:g anp@e Preparations section, or by routme modifications thereof. The

N sefl e
1 "?f" ro;?(d('E J}&gzgx g%;p'??éss?%la&y %{nﬂ“e i’5 "FQ‘BTOfn‘E'SFPS processes for
1-PRSRIFRS se poRaunds of Eormylar (Bt & adyBARH! 3nyRABSintermediates used

-fluoro phosphate, PyBrOP(r) neans
bronmo-tris-pyrrolidi no-phosphoni unhexaf | uoro

pHolephetherwiseprsliddd Hergigans
0- beng N, NN , N-t et ramet hyl uroni um
hexaf | uopo%g'Jh iﬁvﬂ'{@“ygﬁ‘m MhFeditvicarbodiimide hydrochloride, DCC

%BT%@H&%JHYI C%Qh ’ a%ol%‘f'%c?r? TFA means

trifluoroace acl ®n neans p-
tol uer'?é@@f’phmﬁa@s acﬂedzotrﬁzBN-mm(ﬁymm&tmbmﬁbMimXa fiucro

PR P y ans potassi um

car bonat e ygﬁ%?ﬁK@é 5@? B%e}%n{"%ygé(éinﬂﬂ‘?%h?mﬂwwﬂ% 0 phpephate,
NREH, HRBY afeans OR-brratriszht yivN, NNt et Bt tohibrhhi §Rafuoro
hmdsphyiegie respectively; Boc neans fart-butoxycarbonyl

and @?: ans benzyl oxycar bonyl; PTFE neans
pol yt BEFRA 15r0% mirrehionperbamais adet WyOHI oebee acdit acid, HCI

Vet |
Dswym'gﬁfwg?gimnerg%ﬁ g# ano?di%'lér)lIchl‘Lﬂ'rba g&%@eans P

%?@L{%&%@S’ﬂol Et OAc neans et hyl acetate,

mean<tdtweam theihirlammf'élﬂﬁd R Fneahs nﬁ%ﬁ’rﬁﬂ{: g ) h
i chi orone ane

nean hoxi neans
X gb%ﬁg@ Nﬁ% rﬁ%aﬁ%@?&; meguEPatassiven teri-butoxide;
N- metN%Q 2Ky reolli diOtbrecarnrddvMA FRABRIM and lithium hydroxide

respectlveiy,

Boc means tert-butoxycarbonyl and CBz means benzyloxycarbonyl;

PTFE means polytetrafluorosthane:

Mel means methyl iodide;

MeTosylate means methyl ptoluenesulphonate;

| MeOH means methanol, EIOH means ethanol and n-BuOH means n-butyl

aicohol; ‘ |
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-pyrrolidinoﬁe, and DMA means
dimethylacetamide; '




di met hyl acet am de; WO 2005/ 063751 -16-
PCTLI 132004/ 001059 Me neans nethyl, Et neans ethyl.
wo 2606iBaNs chloro, and OH neans hydroxy;

catalyst or catalytic. In tt6e foll ow ng geneﬁ@{amﬂmow

-rrethods R R, R, R, ring A V. X Q Z Y, V, Not
and 5 2. are as vi ously defined for a

corM%m?a"%F‘e £t eans %!hﬁi ¥ means<hiog, Red QH@eanschysixy;

Whecat Qeanpeatalpstioscatilitic. or O represents a direct |ink

attached to a nitrogen atomwithin ring A then

conmpounds of fornula (i) may be prepared according to

In tis-foloming ger@ral methadsDRYRA RS ni./rm v Fi@‘h 2, Vi ¥, Ble ft, and .

5 Het' Qegsa?%\%%sﬁjdg[ﬁéﬂ fpl% Oﬁpwd of ;]E formuyly, (lﬁ%ﬁé@mﬁed
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When Q@BaresentsINR?, an Q replesents Gadirebl ik BEachedts 8 en ator%w ifhin

ring &g Sipekone %f%ﬁzﬁ%\r B frepgrep ascariog toSeheree 1.

correspopdi ng Iovver ester ( g. methyl or ethyl)
"With h |ne standa Mdltlons as '
exenpg f| £ t he re atlon Bel aw. 15 Step (a):
Co yds o 2 ~oared by reaction

wdr azi ne (11 th a S hbl ENal fa%e. g.
NeNFdi met hyl acet dm de di net J acet aF) in sui tabl e
sol ver® such P&s? THB, or™D%, at dwetween roox

tenperature and about 60C, for up to 18 hou §\ Re

resulting internediate may then be treated add
catalysis (e.g. p-TSA ongRydxin a 20 h )
solvent (e.g. toluene, or ¥ | ene) ahh 8,

to provide the conpou | U [
conditions: 1.5-2. @ | (e.g.
N, N- di net hyl acet gt acetal, nethyl

ort hopropi onate), in THF®r DMV at roomterrperat ure.
PG repsegmnts a fsuitabieoN protadting group, typisalyoa\bénpy BOCT&/CBL§rolp and

p,efe;éwéocl n toluene at reflux for 18 hours.
Scheme 1
Compounds of formuta (I} may be obtained as described in WO 9703586 A1 18970206,
or by reaction of the corresponding lower alkyl ester (e.g. methyl or ethyl) with hydrazine .
under standard conditions, as exemplified in the preparations below.

Step (a): Compounds of formuia () may be prepared by reaction of hydrazine ﬁl) with
a suitable acetal (e.g. N,N-dimethylacetamide dimethy! 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 boulmg solvent (e.g. toluene, or xylene) for about 18 hours. to provide the compound
of formula (1tl). Preferred conditions: 1.5-2.0 eq. of acetal (e g. N,N-dimethylacetamide
dimethyl a_aetal 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 {iIf) with
a suitable aniline, in the presence of a suitable acid catalyst, such as TFA or p-TSA,ina
suitable high boiling solvent (e.g. toluene, or xylene), at an elevated temperature.




25 Step (b): Formation of triazole (IV) may be
achi eved by reaction of conpound (Ill) wth a
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catal yst, such as TFA or p-E&BA in a SU|tabIe hi gh
boiling solvent (e.g. toluene, or xylene), at an
el evat ed tenperature. WO 20051063754 PCT1l B2004/ 004049

Preferredbiconditionse 08l ©QoAEA. 4.052.0 3. @ailing i toluene- 2. abouty refux

terperatuneror Op iP18/RelRs.at about reflux tenperature for up
to 18 hours Step (c): Deprotection of conpound (1v)

i s undertaken using standard net hodol ogy as

d.e@ fbtdclion Bfé&rﬁfduhe\ﬂl\ﬁs%ﬂﬂéné%nq Stdndad Sbg%gogy. as

G PG
depdfibeil NP ERteaiS CHRGRS In ORGars Synthpeisr by T W Greene And F. Wutz.

WREPG reﬁtb@éﬁw BOC, the/prdfedad mﬂioﬁspﬁf@ t W% Ufoﬁaﬁ‘ RFMeOH,
about 50C, for up to 18 hours; O,

dioxan of HCM at betwegn r@natemm@wangebwt@éc foolp tommoufs.
Ofmfﬂc‘.l imamnqamr B8R4t (G0 1mplrditel - 10

v when PG represents BOC, conpound (V)
ﬂwggﬁw evh1 BWRpound (111) by
Anémmma Whemmsememcoéoﬂﬂaﬁmt(vp Iﬂeyp;épaled dﬁecuy from

corigtune )by, Teafiare Vil o expesscel SrA. M ! pgically 117215 e and the
apgsopriate abilinediy tohuenaat thé rdflox PBMpRraluRyf tHecreREIOANGEGD 04 days.

reaction of amne (V) wth a 15 suitable add or add
chloride (z , where T represents OH or CQ The

Stepddhyl iGompounds offoomda () skayrbedprepared byaeadiien of ainjnea(V) with a |

acid base in a suit solvent; or (i) an add ZCO2H
suimb:etacm ommaemdrae qF cOYRineRgT ssprédents GRIOREI) The coupling may
ﬁgeafblw e 20 the presence of a catalyst, with an
exc o} ﬁhﬁ ‘a suitable solvent Typically the
conditions are asffollows: () acid chloride 20 , am ne
(V),.(optionall ; an excess of 3 am ne such as .
én,(a"ﬂm ‘ﬁ'?"é‘d%-azs e or +Rmine (V) withansxcessof agidibase in a suitable
sol\imqlo'rng, for 1 to 24 hours; or (ii) add ZCO8H, WsCDI
an excess of NVWM 25 Ef 3N

d |
31 Ao Tl Vit S caing ot heming, () paopaly i
the pmspmeanfweta‘lm withian ekdess ol base inQi suitabld sciéntH,

aryl chloride, 2 of%am ne (V), with an excess of
I

_ u;@ﬁﬁ/ riazol-1-yl-N,N, N, N detra
Typrfr)e chxu%%?m é‘%rophosphat e, excess an ne,

excess of NW 3N or Hong s base, in THE, DCM DMNA
ﬁ @%@B"’Eéﬁ& ti o'n%'“’ t(g‘r“e‘mf;!(l)yr weilh ;noex%éssh gfu3r°sama$eosuch as
Et;N. Hanig'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,
Et:N, or Hanig'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-yi-N.N.N'N-tetra  methy!

. uronium hexafluorophosphate, excess amine, excess of NMM, EtsN, or Hiinig's base, in

THF, DCM, DMA or EtOAc, at room temperature for 4 fo 24 hours.
Preferred conditions are:
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Schemez.

Step (e}: Compounds of formula (VIlIA) may be prepared by reaction of approximately

15 equimolar amounts of isothiocyanate (VI) and amine (Vil), in a suitable solvent (e.g.
EtOH, or DCM) at room temperature for between 2 and 72 hours. Preferred condi tions:
1-1.1 eq. (Vl), 1 eq. (VHl), in EtOH or DCM, at room temperature for 0.5-2 hours.

Compounds of formulae (V) and (VIt) are commercially available, or may be prepared
20 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 MeTosyiate), in the presence of

a suitable base (e.g. KO"-Bu) in a suitable solvent (e.g. THF, or ether) at between 0°C
25 and the reflux temperature of the reaction, for about 1 8 hours. Preferred conditions:




Step (g): Conpounds of formula (IVA) may be prepared
by reaction of conmpounds (IXA) with a suitable
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compounds using standard chemical transfarmations.

Compounds of formula (X1) may be prepared from isathiocyanate (V1) and amine {X), by
analogy with the methods previously described for Step (e) above.

Step (h): Compounds of formula (VIlIA) may be cobtained by protection of the reactive
nitrogen atom, using standard methodology, as described in “Protecting Groups in
Organic synthesis‘ by T.W. Greene and P. Wutz. When PG is BOC, the preferred
conditions are: 1 eq. amine (XI), 1 eq. di-t-bulyl dicarbonate, in DCM and dioxan, at
room temperature, for about 3 hours.

Compounds of formula (Vill), wherein Q represents NR?, or Q represents a direct link
attached to a nitrogen atom within ring A, which in tumn is attached to the triazole ring
through a carbon atom, may be prepared as described in Scheme 4., and are
represented as (VIIIB).
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Compounds of formula (fif), wherein Q represents NR?, or Q represents a direct link
15 which is attached to a nitrogen atom within ring A, may alternatively be prepared as
shown in Scheme 5. '

x .
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pG’ PG
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Scheme 5.
Step (k): Di-acylhydrazides (XV) may be prepared by coupling hydrazides (H) with acid

20 or aéid chldride (lJ_\' , where T represents Cl or OH), by analegy with the methods
previously described in Step {(d). Preferred conditions: 1 eq. hydrazide (lf), 1.1 eq.
XCO.H, 1.1 eq. WSCDI, 1.1 eq. HOBT, 1.2 eq. Et3N, in DMF at room temperature for 18
hours.
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Step {m): SFRE Bingounds of formula (XVI) may be prepared by reaction of hydrazide
(1) with chloroacetyl chioride, in the presence of a suitable 3° amine base (e.g. E;N, 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. acety! chioride, 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 (XV1), by
analogy with the methods previously described in Step (I} above.

Step (n): Compounds of formula (Iif) 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. EsN, or K;CO,), in a suitable solvent (e.g. DMF, or MeCN), at between rocm
tem_pe_rature and the reflux temperature of the reaction, for about 18 hours. Preferred
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Ra represents Cy4 alkyl or benzyl, and is preferably Me or Et.
Scheme 7
10 Stap (0): The compound of formula (XIX) may be prepared by reaction of amine XVl

with a suitable acid or acid chloride (ZJ\' . 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. EtsN, in DCM, at between 10°C and rcom temperature, for about
3 hours.

15 |
Step (p): The hydrazide of formula (XX) may be prepéred by treating ester (XiX) with
excess hydrazine in a suitable solvent (e.g. EtOH, or MeOH), at the refiux temperature
of the reaction, for up to 18 hours. Preferred conditions: 1 eq. (X1X), 2-4 eq. hydrazine,
in MeOH at reflux, for between10 and 48 ho_urs.' |

20
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Compounds of formula (XXII), wherein X represents CH,-N-linked-Het, may alternatively

- be prepared as shown in Scheme 8.
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Scheme 8
Compounds of formula (XXHI) may be prepared by reaction of hydrazide (XX) with
chloroacetyl chioride, by analogy with the methods previously described in Step (m).

Oxadiazole (XXIV) may be prepared by cyclisation of compound (XXIff), by énalogy with

- the methods previously described in Step (1).

Compound {XXII) may be prepared by reaction of compound (XXIV) with a suitable Het
(containing a reactive N atom), as previously described in Step (n). |
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Compounds of formula (XXV) are either commercially available or may be prepared from
commercially available compounds, using standard chemical transformations.

Compounds of formula (XXVI) may be prepared by reaction of compound (XXV) with the
appropriate isothiocyanate (VI), by analogy with the methods previously described in

Step (e).

The compound of formula (XXVII)} may be prepared by alkylation of compound (XXV1),

by analogy with the methods previously described in Step (f).

The compound of formula (I) may be prepared by reaction of compound (XXV1f) with a
suitable hydrazide, as previously described in Step (g).

Compounds of formula {f), wherein Q represents a direct link which is attached to a
carbon atom in ring A, which in tum 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.
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Step (o).

The conipaund of formula (XXX) may be prepared by alkylation of compound (XXIX), by

analagy with the methods previously described in Step (f).

The compound of formuta (OX1} may be prepared by reaction of compound (XXX) with
a suitable hydrazide, as previously described in Step (g).

Step (q): Hydrolysis of ester (JO(Xi) 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 lemperature 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.
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Scheme 11
Compounds of formula (XXXIil), wherein Q is a direct link and ring A is attached to the
triazole ring through a nitrogen atom, may be prepared from the appropriate

u::—( : )
isothiocyanate (V1) and an A ring containing nitrile, . by analogy with the
methods described in Scheme 9.

Compounds of formula (1), wherein V represents an oxygen atom, may be prepared as
shown in Scheme 12. ‘
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PCT/yB2004/ O04d@° -28 Stepaebonh: Conpoungseamf for
(1) may be prepared by reaction of sul phoxide

(XXXVI1T) wth an excess of al cohol (XX)OX)

presence of a s e base (e.qg. Na , In
a suitable sol veLE.L g. THF, or eth s AN n 00
and room t or up"‘F&IS h ur '

condi tigns, edq. +!) : 2400,
al cohol%XXI )), i n@ f orzﬁ@‘ X0
terrperat ure. Conpounds of for nesxen (XI\/BX) var & eit her
commercially avgilable or may be prepar egoondy’ OM

commercially avail abl e %cﬂrépoun%e, usi ng standard
chem cal transformation rtain conpounds of

Step (nThe Mﬁéun?g ;?'muhl(w& bv}egfga(hy(r&o‘ﬁbh of Rydrazide

"‘"“l‘ﬁﬁ@?mgﬁ Bl ar MIRearalcgl il i e e drkiibispy described
bm&mﬂ cbndilionisat eq) othibiyanatel, It \éy, hydkzide( IVRIOH at@bom

temémﬁf dly?ﬁ?&%t i vely. Conpounds of the Invention

nt ende har maceuti cal use may be adm nistered as
15 crystal line or anorphous products. They may be

swﬁ E’a mgﬁowgﬁ]‘g ?Sﬁ‘gﬂugc as pr @C | pFl?h#gg Ry C%?IM%B %f ct%npound
( rw@.atbasﬁ conditionse peeferably basaxalalysisie\. alali metal

hydr@:iaeyis a&ueeas Sbivert e, for about
s, e 5, A S b S

hourst her conpounds of the i nvention or in conbination
with one or nore other drugs (or as any conbination
thereof). Generally, they will be admnistered as a

Sted {1): nAlkylationof compamAIOXVE Ib plovide @BRpSind ()(wa) may be

achiBlA B0 Bt sBAHE bRyt aent e Meberﬁ%*oswate) by
ana!omgvittdhe methrids @revidualy clehmhedmpsmos Preférréd¢onditions: 1 eq.

(ool 2%’ E’"Q}%* 088 Goyfee. 3 TR Boidén o teﬁ"ﬁsfraau'w%”aﬂﬁ
refl u;g for3

Step (u): Compounds of formuta (XXXVHI) may be obtained by oxidation of compound
(XXXVif) 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. mGPBA. in DCM at room temperature for 18
hours.
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adm ni stration, the effect of the excipient on
solubility and stability, and the nature of the

WO 20054638 f orm A further aspect of the i nverggramasnetsese

phar maceuti cal formul ati on<3¥cl udi ng a conpound 30 of
formula (1). or a pharmaceutically acceptable salt or

h ith h ] i [ ]
Step )l YdindolRAe el P if iy b htePafed i 4P of suighcpase: e
(OXVHY anithmanextdss 0Balcotiol RXDUX)nChé bresaivecTRGRILHIE Base (e[q.
y

Naty B Rele i), e nlanfhadhventle' .3 HEn af srhers ot Sewpen 0 and room
tempenafunes for up (s 185hoLrR DPfdrsd dohaitishd: 11\68! JOOMIRCTRE UG4K, Phq.
- en i.nvention and met hods for their
a'@b?@b‘%@@weﬁwm F@@%QHPPWS'BB%&% to those skilled
in the WD 21105/ 1163754 -29- PCT/ 1621103/ 001059 al | .
Ry d hods f hej [
Corbies et Taivis OGKIPOEe afifes SSmerailyavgiable'cs may be prepared
fromPiemmerciallyt avaitdbleScompuunds, ubRighstdrdiaid chemiddPeinsimiationy. Bg

Conpany, 1995). The conpounds of the invention may be
adm nistered orally. Oral administration may 5 Involve

Certaingdmposndg of foomulae (1) (H1); (W qml'»eaﬁdaoeo%)lﬁﬁay undergo

, uccal .or . sublingua
88 Gt TES sl oo e
compainds of formulag @il @Vk G0N (X0, respectivetyrout h.

Formul ati ons suitable for oral adm nistration include
solid fornul ati ons such as tablets, 10 capsul es

- Compgimds iof, the,inyantion énfendedsfor phammaseyticat ussomey be admiaisteqses as

crystéllinecorusharghdus predlcts. | TR may 66 8¥Bined ot Eiqn%%saos -solid plugs,

-particulates. gels, solid solution
powddfs, 8¢ %!?\RM 'E'Eig“g%r‘" as pregipitation; ervslalisation, freers drying, spiay
cleying car eubarativa sifieg: | Miowsie e i f1equens) dingHay B isditor this
purp%ﬂd elixirs. Such formulations 5.may be enployed as

I'llers in soft or hard capsules and typically
conprise a carrier, for exanple, water, ethanol,
The valdaifiered ain or inPEdh I
?@h Idggllll ul ose or it smﬁ@ﬁé’%?"ﬁ?%ﬂ‘ﬁ%‘?@”&”w@s“

the inyBtios; gryin W@éﬁﬂfgaﬂﬁ @ngrorgnenecotherrdiugs) (antas. anyi cpmisination

roma

theredf)r Gengriliypthey WilbbetadminBRréd £93 ?o‘iﬂmuﬁﬁ?lg lﬂ%ssociation with one or.

r tution o solid, f exanp
more pRMEERicdly: Acceptanis Bcmisdss. e coxciniant g usad herejn to
describe @y iingrédient-athersiban ithey m@goﬁnq&)sdfﬂhe@iﬁhoi;éiﬂ_ THO Theke of

ety rl 1 N ert I nLon 1 n
excioibft Wl 85 rlg 8L BB o ool SRS o parliatar made of
administration, fiecefiect oighegxcipiant ant sofidilihgand stabitity, ane (e Hatd: 6the
dosag8d&th, the. drug may neke up from1 weight %to 80

wei ght % of the dosage form nore typically from5
wei ght % to 60 weight % of the dosage form In

A furtiett@ispet f the inVsntioN it0a pharaRbSticPloRhdhtioh IRARNAY § Bmpound |

of forrﬂﬁlg I(IT.t rd natﬂnagexlﬁi@ yeascceptable 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.

Pharmmaceutical 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




of disintegrants Include sodiumstarch glycol ate,
sodi um car boxynet hyl cel |l ul ose, cal ci um carboxynet hyl

WO 0hk3rkpse, croscarnel |l ose sodi um crospovi p@f)fmmﬁgmﬂq,
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pol yvl nyl pyrrol tdone, nethylagcel | ul ose.
m crocrystalline cell uI ose, | ower alkyl-substituted
starch, pregelatinised starch

) ulo
o] R SRl it eihods o e prépatation ey b g ar nrie,

Reroinpion’s @hbrmateltiose Sgbhicelo 1
from5 weight %to 2 m&%ﬁ?ﬁ&&ﬂﬂ%ﬁ#ﬁ@gg@%@é{;@%ﬁk %%95)'

Bi nders are generally used to inpart cohesive

Theuednipounds bfcthe inveatisr miagp lb&lﬁrﬁilh@ﬁred%#bﬂyabb?al aﬁl‘rﬂ'ﬁﬁfaﬁm may

in ml%ﬁ%ro%ﬁ al I [ neﬁé: lFl ugﬂ@eﬁ%n (ﬁ?ﬁ‘g S succal or

pol
sublirigyali adnhinistratiohi mmae epnphayeU iy wh'stedaeswhﬁdund enters the blood

I I | ose WO 2005/ 063754
S"E%‘ﬂf’%%ﬁ%i@%’wso and hydr oxypr opyl
met hyl cel | ul ose. Tablets may al so contain diluents,

Foﬁhhﬂéhoﬁ?: shiibiPR? oréo' 'H&H@Jié’tﬂd’éﬂ{n et k%}‘.d é‘:‘gﬁa%nm such as tablets,

rous an

nono rate, anhy
ﬁaayﬁt %/ﬂ"h ining. partigulates. sliasidss or powddmsx lnzengeso(mwmgaaquldrmred).
cheév, multP 3Rd na u sphat
iy S RSCARKS ok ol Eaulel, asBREZ AR Suses, sprays
@¥P§e agents, such as sodlun1lauryl sul fate
and pol ysorbate 80, and glidants such as silicon
Wien present, surface active agents
Liafl ISHAABuBIN\pt e snspeitons, Slians ayPup, o gl Sy fafendations
may be lemployad ds fiers dmseft omisard capgutéssandf Weal@ comipfised A lcaffer, for

Sxapic, a".'%“"? ety polyefiylene ool brddler Gy RefiSReliiiser, o 2
suitable .0, @pd ne grmote; emuisiing egents andice sugpendingeagents,  Liquid
forrautalionis ¥iay! Ao 56 prEpaRAyURE %ﬁ\&ﬁh&%ﬂdﬂs@ﬁdw Mﬁ&r%m a

sacaél phate. Lubricants generally conprise
Tght %to 10 weight preferably fromO0.5 weight %to

3 wei ght %of the tablet 15 Other possible.

id [, t
GOAE bl NS AR b o 200 1 SRS Tt ppporatio
cseydqsanba;t in Expert mpimolﬁn truembam Rdnts, 11 (6).

gsﬂyggg, Lné %}tgn ight %to about 90 20 wei ght 9%
bi ndeyr ‘ggom about 1We\/\/tél ght %to about 85 weight %
di | uent fromabout 2 weight %t o about 10 wei ght %

- For tibtit bsgledbrins, 88sbriding Brade! Q R,gﬂgml%to

et ke ikl i
dosage form. In addmon to the drug, tablets generally contain a dnsmtegrant. Examples
of disintegrants include sodium starch glycolate, sodium carboxymethyl celiulose,
calcium  carboxymethyl cellulose, croscarmellose  sodium, crospovidone,
polyvinyipyrrolidone, methyl cellulose, microcrystalline cefiulose, lower alkyl-substituted
hydroxypropy! cellulose, starch, pregelatinised starch and sodium alginate. Generally,
the disintegrant will comprise from 1 weight % to 25 weight %, préferably 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, hydroxypropyi cellulose




25 portions of blends may alternatively be wet-, dry-,
or nelt-granul ated, nelt congeal ed, or extruded

WO 20050608 tabl etting. The final fornul ati on rayipemIpsioe
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one or nmore layers and * neydbe coated or uncoated; it
may even be encapsul ated. The fornul ation of tablets

and AR R eiateT 2P e ity At bR, pi4 Betose

(monghyrate, mv-dm mongwrate.cenwnmm andrihe like), nnadmm xytitol,
|
dextiisBR Rulbsd, eE@thélartﬁ" ﬁﬂlﬁ PIS% hi¥tra1R:l1hi ?ﬁ!}! o%g?&e calcium

“wat er - sol ubl e or e -svve
phosphateditydrate, may be rapi dly d| ssol vi ng or nucoadhesi ve

and typically conpri se a conmpound of formula (1), a
filmformng poly a binder, a 35 solvent, a

Tablets gy 3ise o om'&smr@srsur@c% tasiye paests,ouchnas sodiurm rlauryl
sulfate andspulyiotbate 80]idng| Tgli@n’lﬂ&iﬂh asiiéod dﬁﬁﬂd& Y talcoWhen present

form nore

nents, of the on _na
surtef BRI e ey v dRnba povelaht % fc neighb Koptdhe biet and
gﬁdaﬁlsmaymwmpdseifrorh O 2weight=ts (6 ) vmym ¥icof 4% @bteg Ol Ul e or

i nsol ubl e. A water-sol uble conpound typically
nEalses from1l weight %to 80 weight % nore
Tabtqt?p gmqawmmbmmuc%asm@emhwarﬁfe alcidrh Stearate, .

z’"“"‘?i’ﬁ?if"%‘i"ﬁ%%? Kl 1%@‘“@%% o FagRo5ipy sichcdle yity podiym

* tauryisyighata, n Lubosnts senecally aaowriss fraim GJZSairelglu!I %, tot G weight %,

prefeRRIFIRNI0.S WeigHe 4t Pwdihivt By aGathd). Lhe for m of

multiparticul ate beads. he filmformng polyner may
be sel ected from natural pol ysaccharides, proteins, or

Others \puséibiei tnghadients | indiude  @tlokidarits, PiceRldarish" fR0king “add?\‘i’s

preseh A% o st Br sV Bt Crhor Possi bl e I ngr edi ent s

i ncl ude anti-oxidants, colorants, flavourings and

Exemﬂaﬁ?’rrﬁfﬂgﬁ ﬁiﬁﬁg'g gﬁ'@ ab@f)to nﬁﬁ:g %&@’abﬁgJoi%/ Wit % to about 90

weight g‘h!i'i"f!'éf‘n- 0 weight %etﬁt@o%aﬁ neight a@drham. from about 2
weighbe fo dbemmei?mtdismtégkhﬁ@ﬁh@ Wb b0d: .25 ﬁe Weig hg?.fig'nébg?te 10

in accordance with t

- ts. 15 Fi
Wghﬁg&%ﬁ?lly prepared by evaporative drying of thin .

aqueous films coated onto a peel abl e backing support

b d
Tl B g o G By o
porhoﬂSra_f@mda ﬂ;avragemtwehawwei- rdgy-, &Onﬂbgradulhwdﬂﬁhabmyéﬁleﬂobr

extnuddl S @bishinp; MrerRpl Wiy Inf) il e 47 mod Tayerd dna

may be Goated atynsaated itmayievaniesnsapsulatedst ai ned-, pul sed-,

The formulation of tablets is discussed in Pharmaceutical Dosage Forms: Tablets, Vol.

~ 1, by H. Lieberman and L. Lachman (Marce! Dekker, New York, 1980).

Consumable oral films for human or veterinary use are typically pliable water-soluble or
water-swetlable thin film dosage forms which may be rapidly dissolving or mucoadhesive
and typically comprise a compound of formula (l), 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 formutation may ‘perform more than one

- function.
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No. 6,106.864. Details of oBher suitable release
technol ogi es such as high energy dispersions and

i i Cl be, f d i
T XFpotind OF (G 10 by oF, Sateradug ofinsdlibls, ' £ pagarrspubie
s s vt o s g s et
i | .
w6 4 Y, AR A0 At e e
greaier qxrenogtiann o6 then compesitibns ttypically upi to @8rusighte% of tHenEslutes.

Al ' j I [ enteral -
AN S8 SomBASA et S50 e B B rfipicpage beacs.
intraperitoneal, intrathecal, intraventricular,
The fili-REHIA i LSt | ; ;
i R tioljmer iy 85 cEBied 9% Qi a hsacpnarites, preins, or
Syningtic E%?N'@Pﬁlaﬂﬁmﬁvr eresent in thel racge A4 dd 89 weight %, more
typicailp & e irdihe B0 BOWRAGHEY,. | Nj ectors, needl e-free
i njectors and infusion techni ques. WD 2005/ 063754 - 32-

PCT_/ 1B2004/ 004059 Pare_nt er al for mul ati ons are
Othery possitilé \ingradients Singiode! tantitxidahisC RolbRants; Oﬁﬂvébﬁhgsf gnd_flavour
u

héneehd! h sal t.s ar bohydr at es and ering
e_n ageﬁs%@#%‘b |’§"S"?'af 5&8'43 fﬂgﬁﬁﬂ*‘s gogling) agends,; co-spivents
(inclyding olig)p Emotiientsnbylking agents,)artidfoaming apentspblrfactants and taste-

maskiﬁb%‘gélﬁ&,ed as a sterile non- aqueous solution or as a
~ dried formto be used in conjunction with a suitable

vehicle 5 such as sterile, pyrogen-free water. The

Films ire RECoAIZrieB vailh ﬁériﬁiéhﬁdrﬁh%é; Qbif%/llgggmeﬁlg% 8 %ﬁ’ép%h?éiénﬁng of

. itions, fo xanpl e
thin ?‘g'%gﬁ § %%?fﬁ? Pﬁs'ablséaaﬁﬂns SURROSL-Qr PARer: rEhisomay be done
in atdeyingnioyeresr tunrlel, tipicalp & corhbiAsc codtbd biger, P by Weedhldryi
vaculifings©! ubi ity of conpounds of fornula (t) used inth
preparation of parenteral solutions may be Increased
by the use of appropriate fornul ation techni ques, such
SolidPforti¥atioris P 'oP 4l adinki b | b Lnga agent s.
iy P eiidlon ey Bl Sk IREY LB JrREGis, Bnaior
Modiiast relagse dermuiatiansinslude deltiyed-e dustainedhspulsed-,
contrivtiedi- ftargetedaindqnogrimmed r@ibagans | ncl ude del ayed-,
sust ai ned-, pulsed-, controlled-, targeted and
progranmed rel ease. Thus conpounds of the invention
Suitahigymodified release farmuiationscfosthk iplrpos€sTor the iriventicA'are described in

US el fc, 8706 gl e 2 o flilnd Ragals Bpblepin het a5 Flon

| m@b&mmmmm paficies ane kobe foonad inmBhasthaceutical

ﬁﬁﬁ%&dﬂgﬁ ﬁf-fcé;%?%?&byét% (2095)." ThE UL %67 Shéuhd Sun to -

e .
ed release Is descibed in WO 00/35208.

The compounds of the invention may also be administered directly into the blood stream,

(into muscle, or into an intemal 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., '




The conpounds of the invention may al so be
mucosa, that

istered topically to the skin 00
wo 209‘9‘%% Typi cal f or RET/ERZ0OGHNG4E9 r
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dermal |y or transdemal Ly,
thls pur pose include 25 gels, hydrogels, |otions,
solutions, creans, ointnments, dusting powders,

Pargnteral i fagmlatbname t}fpichli;e aquéouﬁ d&ﬂﬂtﬁﬁ?ﬁh:c%ﬁﬂ Eontain excipients

| b
B 3 o e 9 o o 3t
b“tcwlm'%aﬂﬂkam ﬂbﬂdﬂ!‘ be‘mfefsmlaﬂy ff@rhfdlatléu lag hd lk&Hle non-
aquBide Sycddor 416 died ot o (Reclin! Slunpiaghunith A sl vehicte

su%a&swaleymwenm see, for exanple J 30 Pharm
Sci, Al (10). 955-958, by Finnin and Mrgan (Cctober

1999). Ot her neans of topical adm nistration include
The pipparation gf) Pareateral Jfpmaulations unden sterileocangiitions, for example, by

lyopRiiSution Mia@ Teddily 58 biRReF %&H& s@n@ﬁ@cﬁﬁ?&g gnflﬁal jechniques

eed| e ree Powder | ec
P‘ %féleq\% the 885/ 063754 - 33- PCT/ | B2004/ 004059
For rrul atl ons for topi cal adm nistration nmay be

' roul ated to he | diate and/or nodified rel ease.
The %/@H‘%’ 8&“?’5?%‘33@0# b Hsasin ithecpreparatinn cfypacenteral solutiondl

may shes increased , byp tes Gse of apPRiprigle! ffm Gnﬁ# %‘i:?;n uéd) buch as the

e I nventlon

incordld g@éf?%@:*'?a?ﬁ%ﬁee%?w G ?Eﬁiggﬁ v or by

~inhalation, typlcallylntheformof a dry povvder
ormiuf F s ex a
j ol o o a"%‘“ﬂ?ﬁéeﬁ Bl Ray, b3 o7 EalER b pieciete anror
'ﬁﬁdx@!faﬁﬁ fmupmmhm@ delayeds sustaivied-, pulsed-,
trdwsnbﬁ‘e!éw o[V r. Or .as
zfan sol élﬁh frc?ﬁrrg&?eessurl ggﬁ&‘ughgg?h@ lnv%%ma
W%?“oﬁfd?nsg emi-splich 6] ?"’@HOBIF diquidefor Lﬂdmlg}stﬂahon as an

implapted ddepotgrdviding rmﬁﬁea measa{m“é Rctive’ dofpolh xarhiles of such
| 0 e u S O S u Ita
formuffihy | Elure "4 icBbrelt) SRH' 5 crheRlichsid (PGLA)

‘microspheres.2 3 3 3- hept af | uoropropane For intranasal use,

the powder may conprise a bi oadhesive agent, for

exanpl e, chitgsan or cyclodextrin. 15 The pressurised
The t?rep? the, iyention may alaocobe administered clopicallycto the skin o

m"”“’“”"‘“*’”‘éﬂ?!’é“?é’*‘??‘%??ﬁ@ﬁ?ﬁg‘xa § 167 iR haae
- Z‘Emﬁg IRl o PO GPS.  CreamS o Binkments.c duating powdgmatdréssings,

sdi ; Sskiny. padhablmwghpﬁntfx%%egg fibréd, CBaidagls ¢ Bfd
oy, SpBhA0 i ey e s o et
minerainolb| fiqyid cretiolatumidwhit) petrolatur, oglyéehnl "pofyethiylenB Y& &hd
propyléh@ B8RS OPeddifatith 2hidNeers! nngy% oﬂgrateat ee, Céx%mpsedJ

Pharm ' S, 88 (10), 955-958, by Finnin and Morgan (October 1699),

Other means of topical adminislration include delivery by electroporation, iontophoresis,
phonophoresus. sonophoresis and microneedle or needle-free (e. g Powderject™,
Bioject™, efc.) injection.
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a size suitable for delivery by inhalation (typlcally

woiuﬁ'ﬁﬁﬁsﬂlan 5 microns). This may be achi eve Y M&/mm

appropriate conm nuting netRgd, such as sp
mlling, fluid bed jet mlling, supercritical fI ui d
processing to form nanoparticles, high pressure 25

F"""“"@“"" “’a““l'm' admisiptrationmay It foNDREGCSH bETMMedia®d andlor
R eRase.| SiBafiEy hiedke’ormuatons ingiue detaved:, gustained-, putsed-

, m@‘m‘bﬁ.Wedamdmgrammmheleakal er or insufflator may be

fornmulated to contain a powder mx of the conpound of
the invention, a suitable powder base such as | actose
The compaynds q!@memerwop can elmmecmumdiefedammasmyas by inhalation,

typh:hﬂwml ﬂ&forﬁ?ﬂiné t{:ﬂh?/o 3&&@?5‘0“?" or i rgf fa}_%gample in a dry

H%Ct ose nmay or In
blepd it dacigse, qsr as & M {cREponant cparticiet herexamphabhmed with

ph&bﬁdmid%nﬁlfch' AACpHedShlSyiEHGRRe) fRnY 8 AR polide Hlé 73 an aerosol

litoi, fructose, sucroge an

bi t ol
s"'%% '%maﬁfkﬁ%%ee%mwm ﬁalraatt atewspb(pre!ereblvnn atomaser using
eleatwwmﬂvnmm Frbuk 2R fdsg &f a
of t he conpoung

t a| n rom I to 2
s“"?‘%'g Wg a&suatﬁbﬂ-@ﬁﬁ'ﬁ@%at Pbn JJh1:48.3.3- ‘
he#ﬁi'}“’maﬂe oﬁoﬂl{mnasal us80thé powdéniRayCcimpried Blbicakthédive gent,
@gﬁé PF% 4/ 004059 -34 may conprise a
conpoun or ), propylene glycol, sterile
wat er, et hanol and SOdI um chloride. Alternative

Thesﬂ‘eyﬁm’&éd ke mg bﬁd?‘hﬁ%ﬁe gq%y CIE.'FPE%J@RSQ?%{?Y@S" or

|nc ude &%cerol
rﬂf HBE igyantior \comprising| for example, ethanol,

8¢Iuemmeethaml.8:r aSiftiblé SHPASVE gkt foPdisperdl %am;. Jiof Bitending
rel &dtoths‘%ormﬂatlons of I NVENt 1 on
@S sohvent, pnd ap; QH"QW Sprfadtant, such as

sorhltgn mglege oleic dcid, of aheligaticticadgdnasal admi ni stration may
be fornulated to be imediate 10 and/or nodified
rel ease using, for exanple, PG.A. Modified rel ease

Priof {5 Ysgiin, @ idpneowdes pmpemmsmaumumewumuq;mmmﬁea to
a suﬁoalilfaﬁle' ﬁﬂdelule?{ ﬂ?hﬁﬁaﬁfw ?'rﬁ@rﬁﬁse) |§ '?rfay be
ach:casfb ovvder I nh s and aer 0so

el o obecprile gmethagk such ag spiral ohmiling, i bed jet
rnillinggs | Iszaemmneﬂeiuermsing t3N 9oy Chandparidiesy KIgRe ﬁf%ééure

e.in the range 0.01 pg to 15 ng wh

hmﬁ%&ﬂu{@ mé‘%?@?r@d in a single dose or, nore

usuaIIy as divi ded doses throughout the day. The

°a"?‘£%g?§?*f“§or okoid, W dellin I Sffieehliithcditionsl, pigter

Carridges tosuse inensiobaler ormsuﬁhmmamdoanmted ter cantairea powder
mix 67116/ icbinpaLald of 20k MUEHRER 4 &E:eébﬂgﬁﬁuePbﬁs ‘%&LQ# Equ? or starch
pro riate ornmul ati1 ons

be used as a

| t t
‘and § peripibange) Togfiek o o Heucine ool sy magneskay steerale. tThe

lactobe maynbelianhydremslboin the form of the monchydrate, preferably the latter,
Other suitable excipients include dextran,  glucose, maltose, sorbitol, xylitol, fructose,
sucrose and trehalose.

A suitable solution farmulation for use in an atomiser using electrohydrodynamics to
praduce a fine mist may contain from 1jg to 20mg of the compound of the invention per

' actuaﬁon and the actuation volume may vary from 1! to 100ul. A typical formulation




nodi fied rel ease. Mdified release formul ati ons

i ncl ude del ayed-, sustained-, pulsed-, controlled-,
targeted and progranmed rel ease. 25 The conpounds of
WE2009852,1 on may al so be adm ni stered di rec{,¢%Btz&4}0514(359
eye or ear, typically in the gormof drops of a

m croni sed suspension or solution in isotonic, pH

adj usted, sterile saline. her formul ations suitable

f ofmay CoMmarse-m qormpeuad of dammiastl): Rrapyiane piveqlusierile water, ethanol and

oi le?mtcmondy Oﬂlwaﬁétﬁ}é%bﬁeﬁts m%achgﬁap?@%&oemaﬁéd %P%Bﬁéne glycol
co i odegr adabl e (e si | i cone)
@ﬁ Ig’ 31\53135? E‘g]y?%@ﬁ %'d parti cul a?e or vesicul ar

systems such as ni osomas or |iposones. A polyner such

BﬁSS Ea?%ﬁf?e%od&& r%:@lq ab %%ﬁ?}l%? X&d %von? tl%l o?m é’t'elq rlg%ltﬂcéﬁ as Is.‘:lcc!'ramn

0S1 C po
hyarr eghario ﬁ?ﬂlﬁl@t may @eladdedmethowam;tgt@nhpf mellmuehtumemended for
or inABbdhrarthl dahffifnati®s,. @ heteropol ysacchari de
pol ymer, for 35 exanple, gelan gum may be
i ncorporated together with a preservative, such as
beRaralulatorisuior hbied/inttanasat admihRiralthahaObs farMla®ldSe HaSimmediate

10nCa BP0 WS GEasbimiPeb o lEd inss rmutagns inluce

addriavieds, sustaingd-,ipaisethe cdrimohed- abrgdtetl and programeckdaxeiease.

and/or nodified rel ease. Mdified rel ease

formul ati ons include del ayed-, sustained-, pulsed-,
coft!P®IopERi of dvapqyites inhalsys BR% gerselBdthe elosageeunis isTirtermined by

c mmrwg vafve tvbmcﬁ déﬁ@éi& b(hﬁbtéfed aﬁ\@urﬂo TRE BEHaNIP dose will typically
ent.i such as, cycl odextrin

| ubl.e macr
3 7 Epe BBL 488 P L B be GEMIG S A SRS Cose of, more
gIqaueily-mvldeddasgsﬂmlgymnmdayn order to inprove their
sol ubility, dissolution rate, taste-nasking,
bi oavailability and/or stability for use in any of the
af theciempounsis & thegaestios map Geriadinipistened teataliyl or vaginally, for example,
:h'ghé)fSr'npdﬁxé sSR! BEKRS f&rer%%%”'pl&coé‘rb‘?lggr‘)%ng {r&yitional

enerallg ﬁseful for npst dosage forns an
prsEeny Rate AU alewsaitemativesinay %seﬁaaﬁwmpnate
non i ncl usion conplexes may be used. As an

2'}/!%0?&13 %’?orqtrgcﬁ%ygﬁﬁatlﬁggﬂ?s tg{qm%p(ﬁo?’raylﬁteg téj {nelzJ ﬂﬁméu?a?e andfor
adopdified efelea@ Medifedc@faase formdiatiensringluder detmjedd isbistsined-, pulsed-,
'\/Q:%ﬁtrohéd- ARy éﬁd;;:?{gﬁ’ Jé%d tdigRg, purposes are al pha-,

beta- and gamma xtrins, exanples of which may

Spe found in International Patent Applications Nos. WD

30

35

9%&%@%&@ A MO RRtion by OBE aahthiterdd 8F4RIG o 8 dye or ear,
slr%bleto dm nister a,  conbinatjon of active .
%E’h ffgrlrn of drops of a micronised suspension or solution in isotonic, pH
adjusted, sterfle saline. Other formulations suitable for ocular and aural administration
include ointments, biodegradable (e.g. absorbable ge! 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, polyvinylaleohol, hyaluronic acid, a cellulosic polymer, for example,
hydroxypropylmethylicellulose, 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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20 exanple, for the purpose of treating a particul ar
di sease or condition, it is wwthin the scope of the
present invention that two or nore pharnaceuti cal

(olgss) ns, at |least one of which contain
con‘pgﬁdng.} ?n accordance with thg invention, rrgCﬁmOWOMW )

conveniently be conbined in the formof a kit

suitable for coadm nistration of the conpositions. 25
THegmtlationk ifer asflat/figal administiation ceynbeiferesilatewbtodre iniegiate and/or
S GRIRY FolBAY TRGAL ERlase AARBARMT e feﬁ 29682 $hietOREs- Ohuised-

h contains a compound ornu accor ance
wicPHralipds. farpiad P‘ERTOQFQWH'%%{ﬁ%Sef or separ at eI y retaining
sai d conp05|t|ons such as a container, d|V|ded
bl fef Bt b7 v S B AS P artes
paudﬂags ng:ladbxﬁrakahétssrﬁabdmpeﬂb%s&lﬁedﬂw dolyeﬂnyleﬁé) gﬂ}b@ contalnmg
gB!yr‘ﬂferst hlﬁ OF%?n#of glﬁgﬂo% pﬁll ji' géfhﬂb‘rﬁ[t d%%’él&lt%%l ?ate t%ste-maskmg

m ni sterin
oP!i’Pvadﬁ’él"tbaﬁmfeﬁ@Plthf & H%ﬁm ini aerof rigethferegwmrwﬂe modes of
coampmthigns at different dosage intervals, or for
titrating the separate conpositions agai nst one
another. To assist conpliance, the kit typically
c Onprdysiedexthin eatplenes, fo@rex&ﬁﬂbnb@tfbatd Wb@@dnémw lh;@fur £ most

PReRELE3BY) 458 Bicg et oh BT TR, Efon T S0 ARl complexes

paEY datused.t e anoalternativd toyditkot eonurflexatian witnpewdtdg, thé cydielextrin
| &G Hel @Ral a3 Y RUGRIA 3éd&|ﬂzet I?@ Eégg&r% éﬂd@gt top s&l%blﬁ%r Most

endi ng, of course, on mnrstrati

TREMTeRlY | usgdi foy thesee | PHWS% aéﬁirﬁ'ﬂ'??st'éﬁrf@rd an @amfga-@yctﬂdextnns.
dexdntiest @psefich ﬂ‘lﬁ@ B ourrtt it MerRBERBICH 'Péféﬁg rﬂ(gilpﬁ&ﬁ&{s' fids. WO
e range given

Tﬁgigﬁg %4318%?15 %gyecgb%ﬁé%ﬁ agergge human subj ect
havi ng a wei ght of about 60kg to 70kg. The physi cian
mqnlagmﬂ&lagé hymg&e d?&f#a@le 13 zﬂ!?ﬁrﬁ tﬁ? Q%ogigﬁﬁgt?onf 8fr %alvgjcgﬁlbgunds for

ose wel ght
i praEPiss fmibe tayepose @érfﬂeytmgla) pmpulamsmemﬂamn@tmf it is within the

dsisbt of frf ;ﬁéﬁt‘?ﬁ fvehtRhahdt the o o Ho?@bﬁﬁﬁ%cedtn@é?'oklﬁi\ OSttIOHS at least
referec %@curatlve i ative and prophylactic

P Sc AYBRAYAL | fgﬁcqow@nfﬁ with e invapEen. imay Gegyeniently

bbe topstiresd i thetforen ofer taRabietor Soddrinidt@nion oflthe dorfpo¥ilidns.
Filter Binding Assay 1.1 Menbrane Preparation Receptor

bi ndi ng assays were perforned on cellul ar nenbranes
pFrisathed kit r f mit@Hventisinl somprisiel ytwex pr esere ngepanae hphaemaceutical

Véd?n oSGt 9f least éf%\h

H @ﬁ% pr O\a/%?ﬂg co?;ﬁ censlnﬂj\éIljﬁu %Fecjrrrrgki% q@ 'W?gcorda“ce
T‘H‘f Eﬁn'l“éqnt'OTDeﬂﬂd m@ﬁmsl\ﬂ@dﬁepaﬁ@tely retamlng sa:d compos:tlons 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.




Case Western Reserve University School of Medicine,
Cl eveland, Chio. CHO hVIA cells were routinely
mai ntai ned at 37C in humidified at nosphere with 5% CO2

Wb 20086e¥dfans F12 nutrient mx suppl enent ednﬁ:’h%gé%m@uw

fetal. bovine serum 2 nmML- gigutam ne,

and 400 pg/m 418. For bul k production of cell

pell ets, 25 adherent CHO hV1A cells were grown to

C O | @@W@*}“ﬂtjpn 4o hupencPatiergs Ghe ridtalr ddily elose af tihee sompounds of the

C Gfemtio @Qy;ﬁ'ca'ﬂFm tHénr a) e RNV F‘é%eb"—:ﬂd i eHitcoMﬁ)é on the mode

su pI emeqt ed wth fetal™ bovine seru
'E?BO%rTéPEi%tahﬁlﬂ"ﬁémmawﬁfqdwﬁte@@ RiNgIR Of divided doses

\Neanel mayasﬂ‘tﬁei physictai's pltoepit g Fardutkidecdr @k Hakdl R éBﬁ&) herem
gharvested into ice cold PBS and centrlfuged at 1, 000
rpm Cell pellets were stored at -80C until use. Cell
pelheee dospgea@(baserhoredn overagechiameh dubjeoidening edvdight of about 60kg

”ﬁ@bél%@h@rﬁ@ﬁ&éﬂ Wi peﬁhﬂfy\%%bé&@%‘t&&\nﬂ%ogés Psalgbe\aﬂctts phgse weight

Tris ﬁl I"ermen
prifis oulsidet ﬁr%ig?oﬁucaé%wfaaﬁand theeldery) . The cel |
hom)genate was centrifuged at 1000 rpm 10 min, 4C and

per.nat ant nd, st o‘[ed on ice.
O3 RO Y 5 eB0Et B an el idliiraarences to
betiraties, palliaive apd propbyactis tresmentpool ed and centri f uged
at 25,000 x g 35 for 30 min at 4C. The pellet was
resuspended in freezing buffer consisting of 50 nM
TN Spupoungsofitha presentfavraion mnayri tegedinghe/suesens setret below:
stored in small aliquots at -80C WO 2005/ 063754

P 2004/ Q0 059 -37 until use. Protein
15 ciyeeﬁ é erm ned using Bradford reagent

and BSA as a standard 1.2 VA Filter binding 5

Pl:lqt emgmb}aggggé L tron9| | owed by saturation binding
on each new batch of nenbrane.

Nsﬁmmmeblmmmwemmm@snmm ealiuldn abergaareesgpeeirdd fom CHO

b
" Sgt‘;lﬁ'rsg%h?%pretsg(ﬁﬁ He'?xg?ﬁn nggrreb { Hd! ﬁviér?}ét? CHg)-hvéA cell fine was

Pl PEOVdeH et at !CWQOW'F%H}M ahyd}/lﬁrcn@rhmsrgp eptiaf, Medlcme
[ BbEe WeBletDRENRNUNivekéiy) S2Miol dNMediting, diSveiing, @FEBXCHO-htV,A cells

d ested for their ef
R R A= IR A
sPMEIWH&msiEﬂI Wiitrigntabix Sufblerherta wjth NEl\%LfefaBchWe&f&lﬁﬁ.) 2 mM L-
e l 4 ' u

C%NE@H% YRG1CHESES Whl 4dod ﬁ%ﬁr}dl G DRSS ot el pellets,
25 m;zﬁ;@'qm pﬁoag\éayellgmqr@growom e¢nfiLenpys:® 9ANDa% iirs 834Gtmrblter bottles

7co4=|ta|r5n é&Hidng oﬁﬁﬂlléﬂdlﬁ% FESNutient R 9
‘%‘e}r—ﬁﬂdr%VP fi na concentraﬁuon at IXo fh‘éﬂ{ét@ﬁtﬂ 1?05/0 fetal
CRMEP e 35 boiamon S 1hamg MERES, Colluept BHE-h cells were
Ow&shed) wmrpaoaﬁld&tcbm“féred Q&nﬂ\edplasu oHaded&d iR ice cold PBS and

a

péén rf?tgm)éalt ﬁrgm A aq P‘:’;hg}? v&gre fgg cht -éo"’c? untvﬁase Cell pellets were
30 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
35 for 30 min at 4°C. The peliet 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




menbrane and the plates were gently shaken for 60 mn
at roomtenperature. The reaction was termnated by
rapid filtration using a Filternmate Cell Harvester
83@%5?[( J nstruments) through a 96-well G-/ B 2004/004059
ter Plate which had beerzpr esoaked in TR
pol yet hyl enei m ne to prevent peptide sticking. The
filters were washed three times with 1 nl ice cold
vwaSH user Peotein srncantrating wae deterMined uskey Braidford zeagant £1drB8A as a
MgézhdardThe plates were dried and 50 pl Mcroscint-0
(Packard instrunents) was added to each well. The
pl ates were seal ed and counted on a TopCount

M1 ol dilter Sadingi [ | ati on Counter (Packard

e T

( [Pagh sememprae] Merplracs corspatnitianeik ghasee ftirad paenspecif bading on
T‘Mezhrééng 3&@8@89@@% n Slatu(’é? Moia d? @:&"ﬁ%m tﬂ-é}? Performed using

r adi ol |g bi nd |n a a was ana u3|n%
p XIS © ?Cﬁnsgif%ﬁ Pt: h%rawr@rwamrﬁsqmé HIrAMPH(6.62 @y + J00%6v) and
Th@f&la@ﬁBmMGtefTﬁ:ﬁ@j fitted and fell between -0.75 and

10 _ EpRedi % 5ol 5% o R Rrand ey e e i memoranes.

15

nmEHRAVRS t gpeciipractifpregi e dti £ ompauNEsl tifee Saﬁnmp UObmBEdunds were

| d

jc@%{_ﬂﬂﬁg{?gﬁjggnn%ﬂ%lsﬁxﬁ&dek@% n?lyégﬁllélg&%) rﬁﬁ%%ﬁnceg %lijorlll of 10%
O witfeasgrp SufiRl cRatBinggwsd e ﬁg%Hﬁ‘smHt hé 5 iy MgCl; and 0.05%

CBSAETH 1l %brlnﬁéhn@fanﬂ o8 il BIqrRdR! gﬁla@%c@ntﬁtlm cgﬁleloﬁr%fgsenmned

I ssocl at1 on const ant

s fitted.
WBE et oAl & b EMin @b wRs eHoasfach Samel reend botom
—palifodnyleng L;}Iéth)l’ha\herrcm'ld téactlﬁn tnlae .ﬁiﬂét@@rﬂyrﬂqbl SdHitdh of 200 pl

- o ERBEnG ARG plfbs e Yonly, Skt By oo rperatise, The
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Seattionavas ﬁgmnatadm &Y yapia filthalior? 098¢ @@3pmate Cell Harvester (Packard

H@ﬁdn@ﬁ@%r@%@&welﬁ&ﬁh gnl}{'ltgf ﬁH@?H@'\?&Jd tﬁ%ﬁ %Yeso?ked in 0.5%

I nh f
b@r}ﬁ)}eg]_felﬂgqg‘(r% tg @fegg@é}qpttqqﬁlﬁklp@ Tbe fitters m@msyed three times with 1
(bite cold aastRNfeE estaihifg GAeM rHd-ACL ‘aﬁl 74 B8 3§ ﬁJMEﬂ?@iz VB2 plates

VI A P
e e B St e
a(dﬂfe&/a‘tar@rﬁealﬁdearﬁ—@thﬂkdﬂx ave bl TopCGuanivddicropdata dBgintillation Counter
e ey FSREAIAN RS B Mt o *
Lﬂlﬂ@é’l‘%’l figff@d%@'d!\ﬂewﬁvém Deicapto @ fetysloperdamehylenepropiony!,0-Me-

véﬁipl'e%sm WI\@CP\?}W {S‘iﬁjny) R AkiRligad b@}j'}_éagab{fhf analysed

ere w % CO2 I n

dﬁt"& L ob B ey PR ETEsAURion Nt (egogTereethio B Thecsiope was free
Jittediand 2|imisteteed 00 F5 wha i 126 for%ll@%ﬁﬁogﬁecﬁmﬁbnﬂm% WaH ¢Hiculated
9 gt e ARk ISBBLELRAE ey FS3ErHY ey hiouns o
lﬂ"l%lkt ¢ft ligand bo@g- twéihé regepibe pasvekiresset! @ard hotmdagsdnple cpm —
| t t
%éaﬂV\Ngﬁ éprri EE&%E: t?iﬁcﬂnga%gm Hﬂ)@ a&g AR ﬁﬁ; ?ﬁig CPE(%H%H asq,?lnst the

fromt

BBP‘&?@H%Q?HS%FR%mempeurmﬁﬂ@r%@lmrdahecuw@ma fitedi The mhlbntory

dissociation constant (K) was calculated using the Cheng-Prusoff equation:
K=ICsof (1+[L1/Ky) where [L] is the concentration of ligand present in the well and K, is the
dissociation constant of the radioligand obtained from Scatchard plot analysis.




2.5 mM probenecid and | oadi ng dye consisting of cell
cul ture medi um containing 4 pM 15 Fl uo-3-AM (di ssol ved
in DMSO and pluronic acid), (Ml ecular Probes) and 2.5

pecid was prepared fresh on the day .
é@n‘%’gﬂtﬁg‘gdv\ere sol ubi i sed in_3OMS0 and di | u{(g%m?i?]a%&m

assay buffer consisting of DPBS containing 1% DVSO,

0. 1% BSA and25rr1\/IProbeneC|d The ceIIs wer e
i néQba{edupgtionallfy nhisiian of AP/ MeyR W [

at FARR (FilorBstEhdinfalaRe p@ettéméé_&ajrlgmo%m MC_QQQ After dye

| oading the cells were washe ree tines in 100 pl
wash buffer using a Denley plate washer. 100 pl wash
bulhfraceliviarscalorint release aad meaddred ihTHGRBR, lcBllsalsing FLIPR, which allows

QT TR T e
t H@nctisegtovwlrplodmda licahdied agfeearenBOy Makm Thitidinttierp Dept. b Medicine,
ME@sdNREREh SRR Ui ﬁ&%h&ot‘&?h@dkﬂ&”clkg%&ﬁ bﬂp CHO-V;a cells

det ect any conpoun ohistic activit

ari'i W@"%dﬂ@*@t@@% QA\%")C mShW@FﬁdZ@trampéaresawfhha% CO, in
]E lf[ﬂeMlEMm&Ime sﬂiﬂ?ﬁutﬂﬁtmsuﬁﬁeﬁ&&c dO\lwtht LS rt‘é?%l bovslqe es;aru{? 2 mM L-

S i v
107 588 TrEM TR A o X0 B eropr b be ey cote
i rwese plateg £tR Yensitp of 2D A00reels! ey ivesdllinto ech cite@ild 8&VEID Platkes with
bagal bgﬁon‘f@l% a?l%tg[aﬁifﬁtsﬁéjctlgﬁ 9hd ﬁ&?&ceﬁée%éaesﬁ%iﬁb%% ST fhe botiom

response response curves,
wef easipiels §\éﬁ§h byfer-contaiping: rdbeacees ohesehate bufierct sqme@PBS) and

C‘HE@I‘M bl@bér%nd‘ﬁndwﬁhdquﬁe%séﬁ‘g of icefl clifurd mgg um contalnlr}g 4 uM

ons esponse was, expresse
BRI tsaobe VB0 i prie S leai roB) 1290025 M
rrmmh‘enaﬁh Wias \padpaeedufséshgort the dayecﬁgasE’&WWrﬁpOEﬁt!éaWe:@r‘so!ubmsed in

\MHM‘&E ﬁﬁ@éﬁger# rE { 9?%%%%;%: ﬁténgach g%’g%t co%%mi en{ "/f; %tl\)lég]m % BSA
Kisad @Eﬁdﬂ(ﬂmwﬂﬁﬁéﬂ he cefls wenstiqubatpdvith 408 hidoading dye per well for 1

C PRGEALI78¢ iir? RuBiinY RtmdipRers Swi A hgy, %@ OAﬂér\;g\éJPoad‘:rfgoﬂb tfis were

dose response curve and n=sl ope of

r d@snfsBrea fnes '"S@OHHéNal?Brhb'ﬁﬁfn'éﬁ*ﬁgoﬁ Qen@ymlﬁt%n@slaﬁﬁ HRPyul wash
beutkstmivat sfteiheshohl WEIE RXFackulf OMBIRBdrcE WY heafli&d uSihg FLIPR.

d t
S BreRAetEG rERiTHER B Dlaiiegras 25, B elacy S0 Mot test compound
P@Weﬁml@@m%gwt;erﬁm 85 vgasramerats an Ry irtemdls ward ign taken to

t h@l%@tgérﬁr ny G @g?@%@g%ﬁﬁ%i % lpc(fee?ﬁmhe 'sto%FetslsiP]qAUBywas then
25 céﬁ‘iﬁ}daf@eﬁbﬁi the finglhagsay Molume wes 1289 phuetber tforesiaence readings were

| ovIRBlel Q. 1st |hfé|"\)%ls' for RROY @o%e&’h@r@%&%&flﬂeﬁ als R Miotescence

cont aj nj ng a anta and
caﬁﬁnﬁ%@t F?feOhégﬂ%m@awg' chatpcisrizasiar athagel i wes subtracted from each
s fluarkdcanmonasporse. pra:rran\m @dse r&p‘éﬁﬁﬁ-@fﬁdsabad#ﬁ%s;bdﬂisé R8s expressed

L BE3L B! LB 8L A e B BB !t o, For 1o
- 30 wHetprminatipBES eachhiebpanse waShaxpressedaasf a1% btheasgease af AVP. IC50
t Bfluds W8 icbitrtelt 6 & SndfirieB 1 WallE disihg the Cheng-Prusoff equation which
- takes into account the agonist concentration, [A], the agonist ECs and the slope:
Ko=1C50/(2+[A)/As]")'"-1 where [A] is the concentration of AVP, Asp is the ECg of AVP
from the dose response curve and n=slope of the AVP dose response curve.
35
The compounds of the invention may be administered alone or in combination with one

20

or more other compounds of the .invention or in combination with one or more other




phar maceuti cal product containing a Via antagoni st and

‘a PDEV inhibitor as a conbined preparation for

o

in
10 Lf{yﬁ'g%qrfhﬁei 25 ones disclosed in published

15;

Si rrul taneous, separate or sequential use in the

of 10 dysnenorrhoea. PDEV inhibit I
H)r conbr ni ng W th Vla antagonigts include, E{Jﬁmﬁc@"&l‘wsg
not limted to: (i) The PDE5 inhibitors nentioned in
I nternational Patent Application publication nos.
VW399 (0 69 2ny Ypaanagian g@reoi) e 26866und9\DOhE DBSEA invEBtion may be
VORZiAERRY in WONBKAEATAL H0O2/ 208
V005! 00656, n i A AR B i A S403 futher aspect of the
vwmqr@%zt%efe \mszer'i%@ gh%rﬁacet\m@r@ysztz@ntamg) an¥ia gmenist and

i'né lwrdlotsntriaBsptivd Nd ai BorkiSindza fation 1688, sidditancous, separate or
6, 143, 747 and glgl the pyrazol o

043, 25
[ 45°5UEHUS] yse R H\eﬁ"e?t-"béﬂig@ﬁ@‘é" €8% i n EP- A- 0463756; the
pyThaezaimpou[\ds, 8f theppresemt dhiventivn on@sbel iadministeed incombination with a

ai Slﬂl:.ég gﬂ-@;%ﬁ Hé\.rsl gﬁggﬁﬁth?e%%pe%t o‘fl]tﬁg rlh\%gngérp tZet%nESprowded a

I'n pu t1ona
appiarmeaserisel \npdugb coaioing @ Nél4 gom@mai @yt @zBPEV inhibitor as a

[ SooftbiHeR WrégsratioR T¢- MR@tansbC s&sarsle ioP bl %E@ﬁh th treat
ernat?b:)nrjgr pat ent application (\a/\i% Se{?“’ |149 th ¢ treatment of

| nternati onal patent application WO 93/12095; the

d
PP nb P T A B a8 Pkl Pl 5t o
puri fi6- o'ﬁ@sPQﬁ%lomlbtmmemtmped)lm!ls;thmdtionahlt’aemtaﬂpphnahchn publication
pat ent apfk| w@obmoé@ %02%5?’00 v@é‘@z/é’éé% ﬁfzgasg

[4,3-d] pyrimdin-/- ones sed I'n
i nt er nat | YRIFEHBWOCRRFE93 Y PRA28R6BD WQ@iQS?@*ST,tVH@O%@OGSG
pyrazol o W02+ 0iasy Wou2b0658; VEOSSo4b43 Ol o9ed434%: WO000/15639 and

publ i she tional patent appl ication WD
99/ 54333%Pﬁéﬁ{’) azol o [4, 3-d] pyri m di n-4-ones

di sclidgedherPDESRRbIREOBEBibned ih&)atertoB143,746; 6,143,747 and
[4,3-d] pwmﬁbn 7-ones disclosed in published
i nternational patent application WO 00/24745; the

0 pyr abigiis thepysazelqld SrdipyaimidingZ-operedisaiised indsR-d-043756; the pyrazolo

EP- A- 09954, 5@; yr.m@mﬁas@ésy&gcma AZFIR-062600k; thé Fylr]aﬁ% fad

[3,4 35 D 0). e e I sclosed in
i nternat i 5”" Jﬁb_ﬁ P%‘zﬂd?%egwglfsf%%em?tﬁﬁalWteﬁtz"l‘ﬂplbcat'on WO
[ 4, 3-d] p)@BIOBﬂM thedsamet pgliagelb (556 d)plimitB00sr2E IBlosed ihe

B

25 .40 publ oseedistlesed impublighed interpationslatsitant apilicBh M@ 83/12095; the
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Iaﬂse: Egt :Bgﬁgﬁh 'ZQJWW@Qﬁ%ﬂ%C%%g%%bh el Wérhﬁ'&ﬁ% patent
app |cat|on O 94/05661; the purin-6-ones dlsclosed m publtshed
international patent application WO 94/00453; the pyrazolo [4,3-d)pyrimidin-7-
ones disclosed in published international patent application WO 98/48166; 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-0895750; the hexahydropyrazino [2',16,1]pyrido [3,4-
blindole-1,4-diones disclosed in published international application
WQOO5/18978; 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




[4,3-d] pyrimdin-7-ones disclosed in published

i nternational application WO 01/27112; the pyrazolo
[4,3-d] pyrimdin-7-ones disclosed in published 5

WU fbd@bkisgnal application WO 01/27113; the cp

di scl%se in EP-A- 1092718 andiot he conpounds di scﬂ%ﬁm »
in EP-A-1092719; the tricyclic conpounds disclosed in

EP- A- 12411 hone conpounds di scl osed

T publ i S RO ARPICRI VOIS ese Biefe gompounds
t he conp cdm:d:sedi ingobksbed intamaiohd! Iaﬁbledtldnrwe rg:m?u PN #e pyrazolo

P bubl | SRR ookt I nRER gt 3Bt wo
and t he dﬁl‘ﬁ?@ﬂ.ﬁ!@@ ryrazelods.Sdlpyrimin- DEﬂ@?CﬁS&thed ini puplished

5Prefer ab'lb{temanonal appllcatlon WO 01/27113: the comﬁ)OLﬂds le osed in Fl]:’ -A-
erazi ny on eny
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5 [ 2- et nmet (P
- 1- met hyl1o§2718 and the compoun s disclosed in EP—A1 82719, etncycllc

? p:r gpyl %cbrﬁo@'ldbyﬂiiblﬁseahh EprRipiald. i skpyip HBnQ'c&hEOLQﬁ@
SI ena
1-[[3- (6, °’8F%‘{/8P8a “"rfg'f‘%{ﬂa? %ﬁ%‘g"s‘gtf?nf‘%?%?@#&’gé
pyr

y 220' o[camBeutidp distinsedi im pibighdd idteetatioal adpticatibh SO p2OT3586;
1- met I‘ﬂy &n&%ﬁf&k Iosé&ﬁj)t E\%ﬁﬁ&) %?eﬁ'{é??%at aP%Ilc?t:og WO

5- (2- et hox noac

propy! - 0@}/ Wéifﬁma&dﬂ Cbﬁ[dpsgd tﬂ]"‘pﬁ?@lﬂ'f@ﬁ 7-one
(seeq 1’55’A'F@5f3r59|9‘$) 2—§thoxy~5 (4-meth -1- 1perazmylsulphonyz)phenyl] 1-methyl-3-

stpﬂglnyl Ik éqg&,?%aﬁ?’@g@J -pyrazolo[4 1.3-di d}pynmldln 'yone (suldengfﬂ epg(;) Xas sold
yl ) met h)zllas Yiagrad) aisd kaowr-ag 113187 -alhddrd-1chéthiyi7roxe i3 prdpy®nH-

3- ot hy! - PR SRS retronysenyiopisnylf-meipiperazine
met hoxy e{98&EP-H P46 3T5ﬁ),53(2y¢tm0@-d pymhalinnac@tyjihengdk hineth!-Bn-

vg bgyg Lg Fc))ﬁyi -8 Elﬁg&!) 9&%&9\%@)@ %H}rﬁiﬁl&n - B %28 -A-0526004):3-
et hyl pi pémlzfr v@merﬁmyviyulle)-?@rmwpb@marﬁwns}m-Z-

et hoxy) pyll)méihyfl Z%ﬂﬁhﬂdn?-?H-pyrazo!o[ﬁ ,3-d pynmldln-?-one (see

gFts gy lk e m)%g{% Qé,[%n ! FL l%ég ?} Sthy! |perazm-1 )Xsulphortljg}l)nZ—Z? one.

5-{5-[4- Hﬁﬂmmtmmv)amdm-a-ywﬁwrwh@wniew -@ Bldihydro-7H-

'rF?e{ ﬁyr‘; Egﬁ 01% F-SJpyrimidin-Trong(508 WO00I34333) (1) Jrethy S18-(4y,

pyr azol ofty 'B‘P@!]azm'ﬂw’ﬁulﬂ'lﬂn}ﬁ'zi‘ @thQWe‘énglQMEﬂhsa@yﬂdln 3-yl]-2-

§| Ec,ﬁl SLQ%%G ﬁm?&rbéﬂ-lpdy%%[%ﬁ Sld]l%;ynmlfiln 7-oneh g!?)c;én er Ts Frothyl-

di n
Yol Py ob Ry bbby (GRES meRoBns. &l 2o

Known asw@th&l@ﬂgl]dw)pyncﬁw B-3n-atrhathyl 3, 67diﬁ’ﬁiro-TH-pyrazolo 4,3-d]

A e e RS R

(see WO ﬂammmmmymmx -B1yfH3esti8)-2 92 fr2thogyethyl]-2, 5-dlhydl’0-7H-

_But oxy- 5 Mzoi%l[l‘é’bfb‘yﬁ’rﬁfdﬂzﬂ Sl aidh RESAY WALV B BetiVb -
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rrgt hty|hp: ﬂiBquQt?ﬁZ mejfoxyethyl-Tapieyat-pyrazalqtds -diputinidie: By H3-py
g l m2d|E {1 h;?yriaﬂaﬂﬁﬁﬁyl}wewrb{paia%ﬂaa (se%)wlﬁm‘@?;r@ Example 8)-{2-iso-
5 5[ r A NI AR PN T U ethyl'ozY (1-
3- yI ] - 3- methyibip@ridirhe-gIy-L. 62ty det- ey gyrazolbid ByRzakd-AoRe@doWO
yrimdi nOﬁéﬂqg éx%%%le\qlg) ;5-[2-Ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-
3-yl]-3-ethyi-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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01/ 27113, Exanple 66);
5- (5-Acetyl - 2- propoxy- 3-pyridinyl)-3-ethyl-2-(1-
i sopropyl -3-azetidinyl)-2,6-di hydro-7H pyrazol o[ 4, 3-d]

j-m din-7-one (see WD 2005/ 063754 PCT/ | B2004/ 004059
%"%b’%? 27112, Exanple 124) . FCTAB2004/604059
5- (5- Acetyl - 2- but oxy-3-pyridinyl)-3-ethyl-2-(1-
et hyl - 3-azeti di nyl ) -2, 6-di hydro-7H pyrazol o[ 4, 3-d] pyri
m di n- 7- dMe Q1&2&12N\Exarople 224)1 2-(5-Asetyh2Hwitak@-3)pyridinyl)-3-ethyl-2-(1-

6R, 12aR) 124 T .3 o1 2a- 1 2% Gs_

(S Tl e A3l e o

Toyr i dof 17014 Gummiele 138 (BR78RE2 Bl e exavgraB methyl-6-

G ﬁ: ! Sﬁ r )(3.ﬁ-n?etl@lenbﬁi@x@ﬁ&%bﬂﬂzgﬁat{[zgﬁ@%&rg%?gﬁggﬂg!gag@-@iﬁne

u I she | r | O | |

Pl e REa e Ot 2. e o SqunasT Sxsraples 78 and 96 of

2;] [ 2- le} heuilisbed idteg‘tdtiyrhal pbnﬂieatm_niWOQS/}@Q?&,—laS;MHTa@nMBotmpound of
en - s - Vi, . -1 |, , | a

ohen | STy BB Spds L S

1-[[3-( 3,pneqﬂ]ﬁymtby@:nmmﬁgaﬂdmidgm,7~f]mc}2,4]triazin-4-one {vardenafil,

propy! i nigenedade)kidolkndwn b HaABLB a2 Hmedh J%e{%t‘ﬁpyl Is

ul phonyl ] -4- ethy] pi perazine, i.e. 'the conpound o
exanpl es LE’(@‘}"'”T@?Z%@BHE'Q?YH agiae?-yi-4-eihampphenyleHiphonyll-4-
i nt er nat ethpialpe@pipt,ii@athe @MPGHY o2 44331410, ¢ 3P ARE 388 of

| _of publi-shed int ' li cat |

Vo3, 071990 eafHal B Soc Bh oeP s B omb Bl i exarpple 11

P, J. Meéfpublithed intx0ational4®plichiGvyvOe3(0Z1 M5EISAl); compounds 3 and
hl or ob ' 7 ' ' ine;

el ( ?59 ( o yfg.i)nﬁ%égg uflia U ?ﬁg{éﬁ%%kﬁ% hagokipe |

7- oxo- 3- pHeFEYEZHliaiNe-6.7 SHEMathaxygpinazaling N T (472-dihydrar1 prethyl-

[ " DA- 815

e b et S Bidheppdoamiie IR Bt bianrid ot of myoaoiazage

-opxy phenyloks-alptappyd l-]-pﬂrazdm,b;d]éymmaihxsty|)w-ﬁ}6ﬂtyeﬁaﬂmlf6w]-1-

'] qui naz oamchg8-digldro-8-oxo-6-[2-propoxyphenyl}-1 H-imidazo[4,5-glquinazoline and

L3111 —g%g‘;[gﬂ@fg%h«@m)meﬂﬂ]—'ﬂﬂ-&iﬁ;%roaé-‘awm—'ﬁrﬁiagz'o?cffé’-' 1
g] qui naz@intiRRERlIR-EYl-4-nserepenbeprisapbiareiddboxani de. (V)
4- brgyro- 5b(dﬁﬂ$—(bﬁh%lﬂ-h%\ﬁ%%BPé-[36(4[c’ﬁro&fbh9rlivl)%9dﬂiﬁDy| )-p

P 138h Bl Elants a0 troesgppkivimstyemionslr o2

“qui nozol quindzblingil-gipipesidide-oerboid x4y, rhahossiith sap YeRdi um

25

It; 7 - .
568, 7, oS BSGE S SE S PR PSRRI SERERYH m
et hyl - 5- ¢yslopgnt-4Bmidazo[2,1-bjpurin-4(3H)one; furaziocillin; cis-2-hexyl-5-methyl-

cycl ope nﬁ,zl,ié ,65]7',5@gﬁ%%gy(&P%BE%ﬁttﬁyﬁ-grﬁfﬁgﬂ% -b]purin-4-one; 3-

furazlocillin; cis-2

'3, 4,5, 6a§0p}ygj-g§2’-g‘gorobenzyl)-¥-propylindole-s- carboxylate; 3-acetyl-1-(2-

30
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oct ahy dr eMasdepp®d-prépyiihdblgisthadsiikdate; LbBHbLgY34- one;  3-

acetyl - 1-(.2-chl aor obe - 2-pr [ | ndol e- 6- o
car ngyl ?Ié)’(lm tpgergwpé-ﬁ-@cﬁ'ﬂg’o%%yli propoxy)-3- (2H)pyridazinone; |-
chl or obemetiy)5(2mpmbplinoacstyH2en-Bropaypiaetyl)-3inepropyl-1 .6-dihyd|ro- 7H-
4- br ono-5- ' . 17 ' 8-(3-(4-¢C ropheny.
| = . = i B - -~ £-
or opoxy)@éé-zg §% g@%@g@%{:’lﬁe& T‘?—IU g bganzo toonrH ﬁme yl?aerg] 6
chioro-2- quinazolinyl]-4-piperidinecarboxylic acid, monosodium sait;
- 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 Welicome);
E-8010 and E-4010 (Eisai); Bay-38-3045 & 38-9456 (Bayer); FR228934 and

FR226807 (Fujisawa); and Sch-51866.
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nmet hyl - 5(5- nor phol i noacet yl - 2- n- pr opoxyphenyl ) - 3-n-pro

pyl -1, 6-di hydro- 7H pyrazol o(4, 3-d) pyri m di n-7-one;
benzodi oxol - 5-yl met hyl ) ar ni no] - 6-_ ¢chl oro- 2-

&’Ol[zﬁ{gzog%ls%yl ] - 4- pi peridi necarhaxylic acid, TS LSa 1o 1k ot

salt; Pharmaprojects No. 4516 (d axo Wl I come) ;

Phar maproj ects No. 5051 (Bayer); Pharmaprojects No.

5368 corgriwal theRuishetnatanbamrations|@)d joBalkitivlaswp o] Ertcslar the

enéQ@&n‘ﬂ.@@@[HeﬁﬂeE Qe actvE cdRBSRE Gﬁh@

e core % e %4'810 (E g‘gﬁ' : %génsa&‘f?"%[“p"red

3899Pai5d% farR 7fe neREPotRsRs ezl in m%mbx rigrencaksreto.

and Sch-51866. WD 2005/ 063754 PCT/ | B2004/ 004059 42

bl i
5 TS0 A80) BB chlio R BB, BRRLHE i, 8RS e
f enthd Zaethofy-G-tdectihimpangmani wbdbhqnyw:dmes wiedvpthylr2e[2-nedthoxyethyl]-
t B®.dftyalo A ; egﬂﬁzﬂgwdﬁhh‘ﬁq’:f Grpounds therein are

i ncor por a erei r entirety by reference
thereto. 5 Preferably the PDEV inhibitor is selected

f MosopBéfbr@BRaid PDES meBitrlid dildensal Qﬂ%@ﬂace%‘aﬁ%ﬂa%%ept%ﬂgsalts

10 SipfpE SBpigTolepR AbeRsRgeahyl - © o L P

2, 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one. Mbst

pﬁ'ﬁ(—f E8rAtdu¥ad B hg%sehp{ﬂ\l%ltl&q ! ysbesé%rqﬁ Et%reg ip* Wbination with an

p arnaceuti ca acce
SNOHener i Thugin 2 atr'éew @spactmf dednveations fere isTinevided rqprharmdaceutical

. Ofaro&m cBrhitgiBmg ta Vﬁ‘é{ %ﬂfak%ﬂst%ﬁ JJﬁlOagé'ﬂoF' 8P lﬁe@! preparatuon for
nbj nation W th donor, Thus in a furt

an
15 SROlAneRHs. PoReratRpETRAUERTEl i3ty et t@awmpfmmanormoea

phar maceutical product _cont aining a Via antagoni st

<% FrrRAR0S! w8 i AehE MO MER TR A erach i gpbinaton win L
t rginingeot apfandygingta galthobBws i leefudberpaapedsofothe tifvention, there is
pﬁr@ﬁ@é@it 'p'ﬂ&ﬁﬁgcbeﬁ}:arrp%d@& RAEIHgSE Qf‘!gdadtéboﬁgﬁghtp @ta'ré ne as a

L- i Nl ne as an argrnate
20 f‘iﬂ”t m&tmé@r {metanAQUSn SeRAFAte O spquential Use §yihe dgatment of
pdvemeRs@idka.cal product containing a Via antagoni st and
L-arginine as a 20 conbi ned preparation for
si mul t aneous, separate or sequential use in the
t Threatampoundsf of iy greseot inkerdian Madyebec administeked Bf cdntination with a

_ Rf@)? ‘%Hﬁibi.ié@/ e %h@ gn ?%%‘unkﬂ%h aégﬂ]e&' 811 ?It ; ;ﬂ'h\)gnt[o%o qgér? ait8 f grquged a
25 | WW?W' RrAdych cordaiping @ ﬁﬁe@nwgom okl ax @R muimtoms a combined

Rfré&ﬂﬁlbn CRRT itibithtkofs, Vi8pAatk 280 Neqlier®d RBe IX the treatment of

5‘& r as a conbi ned preparation for sinultane
B’HT"’H’F °%t sequential use in the treatnment of
dysnmenorrhoea. COX inhibitors useful for conbining

V&é)binhlaﬁorg ?Jgreqoll%grdcsom lnlgghvﬁth%ee goerr%ouingsy gfj}ﬁé grgselmrt] mverﬂlon include,
30 but are not limited to:

) 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,

35 fenclofenec, alclofenac, ibufenac, isoxepac, furofenac, tiopinac,
zidometacin, acetyl salicylic acid, indometacin, piroxicam, tenoxicam,
nabumetone, ketorolac, azapropazone, mefenamic acid, toifenamic acid,




30 but are not limted to: (i) ibuprofen, naproxen,
benoxaprof en, flurbiprofen, fenoprofen, fenbufen,
ket oprof en, indoprofen, pirprofen, carprofen,
prapoprofen, mroprofen, tioxapr
supro%?&b%ual m noprofen, tiaprakenic acid, fl g(ff)le 004’00“059
bucl oxi ¢ aci d, |ndonethaC|n sul i ndac, tolnetln
zomepi rac, dlclofenac 35 fenclofenec aIcIofenac
i buf enac, ¢l§@k€@ba&9dowwq§@@haerfvatwe@pamreetaum|da@mtr\a<ﬂomfenme

acetyl sal b)@i)ﬁhérfbu@ﬁér@; phé’l‘%ﬁ@z@ﬁé 'brodﬂ]nﬁé?idlr?%bmetacm fentiazac,
t enoxi cam et orol ac %opazone

mef enani c %[E'ﬁ'aac Bupias e Enatmie &C'dwez PiE39cs flufenamic acid,
PCT/ | B2004#ik0di0 5&id, - thBerdédl,| sudoxiahm, m;aby Iplpedfersi Salicylic acid,

5 g i; lpx::] Ib:j?%z O.ﬁegﬁggé] rﬁ]}rrpwsgucglgfﬁgga !%t& uerpg{yzac? H‘er&taazac clopinac,

acemet aci nfepfagensi, dsoxicam aridi 2iurre-a-reethyiiil 1abiphengf-draaeticcacid, 4-
acid, necl (ﬁftr%efe’,%&yi At (sde! w&mn%f év}b;ﬂ . PH%rHaU&] $53:319-324

acid, flufenisal, 'sudoxicam etodo piprofe
sal i cyI i c gEa) 5 chol i ne magnesi um tr| sal i cyl at e,

sal i cyi) at emelbaems ydoa\BenegfsWhlJﬁib@fCﬁQbfﬂal-maﬁscnbed in U.S. Patent

10 f eprazone

2Pl tor o NGBS, 37 Rhamaseyialy screptaple sat prprogrug thereor
(ni t r Gidxy) Subsijtuted HeeropyBealcidatives diat ate, ded=ariteyd. in 11.S. Patent No.

el 988 4 b RS e

15

10 No. 4, ZB3B4256)andyp.047, éﬁhﬁi@a@e\mh lmﬂrnqhoa@c@mleajtpe No's WO
salt or prgy,dﬁtggo QMO]ZS,q,GBI i) Subst i tuted benzopyr an

derlv |ve t hat des bed S. Pat ent

6. o105 Crupeie, S8 Selecliee ilors, SieserRes r o ki Ratent No.
U. S. Pat erﬁ,omo and OB FLarmbNersjo %, 5567, 850 al ong with

I nt erpat i I i catior 's WO .98/ 47890, and WD I
00/ 2053; 18 ‘i‘ﬁ%h'@r@ﬁgﬂb@m iﬁ*eﬁ‘@f'%'@i ?’9@”?%%‘9'8?‘{08%“""““"“
descri bed Nas WOSIS/BRE56 "WONBE/306620WD 95884 Acint VED 96/38442, and
Pat ent No. th&c&ﬁpﬁoﬁé@de&%edﬂﬁeaﬁ%wﬂ%t Q\‘aﬁt%h&moﬁudn ion No.
I nt ernati onal t ent ['ication Publicat

20 95/ 30656, \92?255?'9%5'@ Wymasslzt@ellyaﬁﬁeem@'@@?r@smgthereof

and (vihe eelepexi db)Sderadnt DRE. 15166i828 eaéld&%klﬁnYUS Patent No.

RERC e g e

cel ecoxi b 5478,99a}, etoricaxt. (IrBerdSin8lRtent iablibataxPlblicdisn No. WO

Co o oot i S5 bR Bkl o

25 etori coxi 1§0 ?3%%%@191‘@5!1‘@%@&@"&#@%& sgdttor predrug thereof;

30

35

Publ igigt | garddexib Wdescribed in U.S. Patent No. 5,932,598), which is a
therapeutically effective prodrug of the tricyclic Cox-2 selective inhibitor
valdecoxib (described in U.S. Patent No. 5,633,272), in particular sodium
parecoxib,

(viii)  ABT-983 (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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98/ 03484), JTE-522 (Japanese Patent Application
wo 20050g3hécation No. 25 9052882), or a phar %&&gh,& 39

acceptabl e salt or prodrugsshereof; (vii) Parecoxi
(described in U S. Patent No. 5,932,598), which is a

t eraqi\uti cal lé ef f ctive r_o [yug flgtgglgtgg&;%ggés%nbed n
. ua rSe i RhS ePatehd l(uoSs 693,72&' 201 8. IFatéii; ING. Cae%ﬂlraﬁao 08! "Patent No.
IIont er ﬁﬁ’gé’ﬁi P%/(t%ﬂ% 'Qg'ﬂrl ggg? I(zﬁ é’ iNon 6,880,876 U.S.
00/ 24%&ht (No7<)6 ﬁm:&rﬁg ﬂaiaacnubed 399 zbssu Qatﬁmnt No.
Eon. oBaneHE, Uis, S N, 180,344 338 palens Jio. KR0SGRY. Us.
(S ] ggpiamau Na. nsmﬁsasaf\ua;t Putené MgSB,oBﬁ%% ) 0%.8p8tknt No.
Ao e e e s b sppone
S- 24 7ter(ationa i€atioo Fublicatian dlot WRLSE/24585] UIS. Watent
2982‘8‘%’;‘2 445 I3 LG 6376548 s Rasdiid 5. 7e7, .S,
ggfl \c; M@%ﬂ@ﬁrﬂﬁeﬁamg@ ﬁ&%@!‘abﬂé Patent No.
s “3?%&’?” 5 Pl No) 8. 1463017 1 80Pty 6. £387 28215 @
U.S. 2‘#&7@2 USy Palent No,16303.628, 14.S)gPatents No.
u S. 6 mm U\B. PatkABNGO8,300)368, 6. FatenbiNo. 05,072 869 70 S.

6, 13d§> %%‘inhﬁl\% 14@3@51%5]%%5*“?(&" sggtgs‘b%éQ US,: Bafent No.

No 550232200 29%55 Pafént Nat 6{&40[922 0.8 (Patérit MNo. L6583§5§ aps,
Publ Wi ‘%ﬁoﬁél\g‘%%gg 9?}’%'1‘ by :ga:ﬂ%g‘% q‘@ét Fatent No.
App| i6:004.948. LS| Palent No. RF6908OSLISI Flent NG, 6,620,343, U.S.
NO ﬁnawi ﬁ845éé1%7spfﬂ|§ntp£@nt ﬁpﬁﬁ;}é&gﬁﬁ %@&ﬁ”ho

153, 787
Pat erﬁ’e O3 1 96'-‘&9 Patent Noy_6,045286,\U.9\Paters N B tmmwutss

Pat ePatdi®. Ndi, 53@563!1 US. Patdiitt RH! 6,589,182, 2Bterridtion Ni %ent

VM N RN i

Pat eRubligatiors No7 W 88/25826;. InteRvationd! Paitent Applitatidn Bublichfion

LW, o SyBAby, bl PASA ot ekl 16 0@
U S. 95M18315; tlnlmaagpm @m Appli@tior fublicatidto Nos WAD BSAS315,
s, eiattinal Patentcagod Pupfialon §3; %) oqfaaes; ihssnapa
S, PPQP&APP'thfBNQ 2‘2’%&@005915 International Ratent Application No.
WO 94/15932, International Patent Application Publication No. WO
~ 95/00501, Intemational Patent Application Publication No. WO 94/27980,
Intemational 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, Intemational Patent
Application Publication No. WO 96/03392, International Patent Application
~ Publication No. WQ 96/09304, intemational Patent Application Publication
No. WO 98/47890, and [nternational Patent Application Publication No. WO
00/24719.
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6,057,319, U S. Patent No. 6,046,236, U S. Patent No.

14, U S. 20 Patent No. 5,945,539, U S. Patent
wozﬁ%&’g%’ 859 182, International, Patent Appl i RQV/HBHM/004059

Publicati on No. WO 97/ 1375545 | nt er nati onal Pat ent
Application Publication No. WO 96/ 25928,
The nondents of amedf tRe patent m&m& and nIi’Bthhblﬂﬂrt tha'gendyal foifditae of

the3fieagétfshy dcfive ERIPRE ot bl daims ARE exeIPRIIAG comaauads therein

aredprorparated bereifLib theirceniticety biprefahc@ihekb@]15, 25
I nternational Patent Application Publication No. WD

96/ 03385, International Patent Application No. WO
Theo ftigwing 1Preparationsaand Examtes diostrate [the prdpactiohlof cokpounds of

fonﬁ%é@.&osz | nt er nat i onal _Pat ent Appl i cation _Publ i cation
95/ 00501. International Patent Application

Publ i cati on No. WD 94/ 27980, | nt ernati onal Pat ent

SRR Fentr i el g AT R

fSﬁa eleristic chemicatshiftsilf) areigiveodn parts-pes-miNi@h
domﬁﬁél&%&ﬁekéﬂn&hy@ﬁh ﬁh&un#'@an @H%gcgﬁgﬁibmh of
| t t WO
maiorHeBRY: 1 By sdleds 3 vbles,  ples 1 pret . rossinief br proadhSThe
mass Gpadsa(m/z) were remtdeumainglaahwecwemhy ma&am (ESl) or

""%3@#. £ Bleb e Bhmitlyich s D, "R My ahprividtons have

been used fapeqramen sohants: CDGHo deutetochiorofonint DeDMS®, No. WO

O AR .
“Am i@ consentsated sﬂonﬂ!aammgvaw Peasessing aispecific
gravmbfemﬂa cMhbseCthini layep (H1i6)'had bebrd GsedRit vRF tofsnlm

ool L i h@@%ﬁ?ﬁeﬁﬁ @%naémﬁétg%v%° Sompgipd

dlvided bn theodistarce: thaveled lbyrthe sdhvent frénit ioh TLC gidtel SViRinATiGRAWave

| I I ustr at e Tﬁg rep%g u§§$§%%gﬂfﬁa€'8?‘%x$'ﬁ)%ﬁigws

Liberator, boths by Pamgnal Chemistry bida rithe poverJange ésct5-300Me ot
2.45GAzAThe ﬁ&ﬁﬂ%o%ﬂﬁp‘hﬁ%ﬁé’ﬁ BIJ d‘?ﬁf% rSP6FRE redclibitin'trdst 10

re-grvenin

ara c chem cal
M"%??Eg'b@?‘“ 8. 10 downfield from

tetranet hyl si I ane using conventl onal abbreviations for

i 3t si_nglet:;. d, .
Profi3p: “AB-+amTL. P acadez 2o i dsid tetbuty
br oad. The nmass spectraeétai'z) were recorded using
either electrospray ionisation (ESQ or atnospheric
pressure chem cal igAisation (APCl). The follow ng
abbrevi ations have usedyfor common sol vents:
CDC3, deuterochl or o)o_tﬁ ,

o

To a solution of 9.0 g of 4-Hydrazinocarbonyl-piperidine-1-carboxylic acid tert-buty! ester
(see reference WO 9703986 A1 19970206) (37 mmoales, 1 eq.) in 40 m! of THF, were
added 8.1 ml of dimethytformamide 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 mi 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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15

15 deut er odi et hyl sul phoxi de; CD30D, deut eromét hanol ;

wo b3 det rahydrofuran.  "Ammoni a" refers t
concentrated solution of aggpnia in wat er%ﬁggg@ﬂqﬁ&s”a

specific gravity of 0.88. ere thin
| ayer. chromat ography (TLC) has been used it refers to

resigme wampartjionedibetwesinaethylénecchlaride aﬁg aﬁ2éi|41d e&;saéd dlftion Bt sbdhum
S .a CO oun 1 VI

skl STAGah BHSLE YalHriy SO RGesium Sifale and.lered. o The

amﬂﬁ werR ©emoxed ondsr re@tmedpresaunesnermé masidlie idsPuiiidd by column

95-5%“ at or ﬂﬁ%ﬁgéﬂﬁ Pﬁ%ﬁ%%gﬁfﬂ%z viv to

I Undias amsm(s’mga act ual
o e 82 ”Q‘E oS 370 . Y2550, BH 290 43w,

eaction I n or

~ 3.004m:, BH R BumoaH).: 405 (m, 2H); LCMS: m/z APCI* , 268 [MH]"; Found; C,

58.26%( A; N8y N; 15l7h A8 2 rlaas '%?g@.gggup%hz@%gf{;%%

ic acid tert-butyl ester.
of 4-Hydrazi nocar bonyi - pi peri di ne-|-carboxylic acid

Preparation 24: 4318 Chidré-BRer| ﬁi;%ﬁﬁ B piveridine:
19970206) (37 ol 03 Bhe yg{qs.l')iﬁﬂ.‘g' it e ﬁ%?’%?’“’so o
added 8.1 ml of dinet hyJ,f‘ m de di net hyl acet al

(55.4 mmoles, 1.5 eq.). W\ reaction m xture was then

stirred at 50C for 4 hofirs\#ager nitrogen. The sol vent
~ was renoved under rgdu edsure t he residue
di ssolved in 40 m o\ tpglue and 400 ng of pare
t ol uene suifoni¢ aci & were adde& The m xture was then

40.93fHeftbnidoud O pbiiabon (15 B e J o) yora csspiedindoniel of

toluenap amwfmmom@mm 10808 hifleR 4.1 éQ§ weriLaduRe, followed by 2

o P TS e By o i

the sqltion wag heated:at 791G fer 9 durther 48 faourst |'I‘tee'eamt|onﬁlinure was then
cooled, Gincéquents ﬁbﬁmﬂﬁﬁ RSB A
-demniq%?i fq g vvagauu%fl ed b a:col unrrér*iq E?%:tng‘? r%?e;i‘?ﬁaée was

- four tines with\methylendsclidrida (50\W), wﬁfew&n% ibride %:uh&?wéé uhiéd

20

25

over %ﬁgﬁ%mML igéﬁnt'v% =L @Hma'c\':u'v; té@%pm 259pyf thel@
t:tleoog:pggnt(gsagnjtesoﬂd,oo (m 2H), 3.15 (m 1H). 4.05 (m

HN °““%5°"?f‘3’z@42 50200 6 251 10 °é’“@5%n3§w56(y% (n

2H), 710@- W55 ¢, 20000 LOMST ARG 0277
. 4-[4-(4-Chbro-phenyl . 5- rrethyll\/H{l 2 4] taazol -3-yl]-pip

eridipe:.. NN HC 4.0 of the conpound of
&}h\% Hi*fﬁbmﬁbpeé}&me&wl-ﬂw &-tiifizoEDyijpipbridine 100
M of hydrochioride

Mg~
(f Q2
N HCt Cl
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 allowe_d to warm to room temperature with stirring for a further 90 minutes. Tic
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toluene. 2.1 g of pare chloro aniline (16.5 nmol es,

wozaoq?o 4) Were added, followed by 2 nm of TFA The

"on was heated at 110C or 16 hours, BDCTiB2u0g4059
wer e added, and 15 the sol ution was heat ed at 110C for
a further 48 hours. The reaction m xture was then

analysis shgwed ﬂ'laaqlaamgsna!eriall témaingd, so @ddltﬁﬁabhyﬁﬁidhﬂﬁéhﬁd in dioxan
d. . The agqueous

NEIOTALIIES oo PR, oo o B 1557 ihe 4 el ” e miture

£ ase was

cancapirated undey redmecﬂ; pmsswrermunue msiﬂue Wae aizettropd with Yoluene
@ﬁb%ﬁﬁﬁﬂh&hﬂﬁ"ﬁ;ﬁﬁ& 50! Ution was dried over

' nesium sul fate and ?he sol vent was renoved In
H W@&@OMI# BMSO-e)08 .86 modH), 2625 (81 3H), 2180-2.9T o BHY, F32 fm,
2HV i (400MHz, CDCI3): 8 1.60-2.00
) alansm) fonwﬂ% 2.80 (m 5H ), )3 10 (m 2H), (7n)10
(d 2H) 7.55 (d, 2H); LCMB: m zAPCl', 277 [MW

Pr Pyepaditiond: 143-chi -45a
4-[4-(4- Chbrop%-gnyﬂll?ge%gm-pfpeﬂqu'i ﬂmﬂlmgggleﬂyﬁt?
eridine 25 hydrochloride g CI Hydrochloric aci d
in dioxan (4M 10 o a cool ed (50

solution of the cofipoy .
4.76 mol ) i n netdfany 0 ), t he solutlon vvas
al l owed to vvarmtoroomerrperature Wth stirring for

gl loBibih .0 5. o el et o yes

dedcirapwise oves t@imiaules toa solidtionios Bahlomhensuyhédride (206, i160

MNPt s ol

Stli ed for a
dﬁ#cﬁ%m mnmum at reoautempératurefor 4 heurs

nd
;m%'g;g*%fw“ R e Wi g it e [
i Nashet wity 84@31'%% s sertopgte solur () andene. I
ke boeblsh, s asohed thir et st o guo o e,
| 1 dl X | |
::ompﬁuﬁc?aggs@kﬂt?ig yO plg A sol ution of e%/hyl )
H NMB (400882, COCY) (126 (tg3H)]. T52+2110 {m, i), & swnormjrtzi §5596 (m,

2098 0els QR B, 1oL e e

rlethyl amne (28 m, 200 mmol) in

d| chI ororret hane (500 m ) cool ed to between 10 and
was then stirred at roomtenperature

(iparelion € 1 Grirs Rensmaipinatinn detarboomfineit hymasiior o.

The resi due was d;@v:h eth r, the

A mixture of the ester of preparation 3 (44.4 g. 0-15 mol) and hydrazine hydrate (30 mi,
0.58 mol) in methano! (120 m!) was heated under refiux for 10 hours, and then atiowed
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, CDCly): 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, tH), 7.04 (m, 1H), 7.26 (m, 1H), 7.36 {m, 3H). LRMS : m/z
(APCI") 282 [MH]"
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15 sol uti on washed with 1 N hydrochl ori c add sodi um

00! nate solution (x3) and brine. It d
wo? g@@?&r/gsm and evapor at ed-ggnder reduced pressure t"%

give the title conpound as a solid, 44.4 g. 'H NWMR
(400M z, CDC13): 81.24 (t, 3H), 1.62-2.10 (m 4H).
Prepagq;rqmﬁ 1ﬁnghlcgo-@gnz;yquenﬂme—ﬂf@ﬁwmac(drN ~(24ehlprolacedyl)-

(g, 2H), 4.49 (m 1H), ﬂ'@f’&?’d‘z‘m 1H), 7.31-7.40 (m
3H. LRV @ 20 mz (Al 96 (MH ' Preparation 4:

1- (3- Chl or o- benzoyl ) - pi p endi n-l\/barboxyl ic add
hydrazide N' A e ester of preparation 3

(44.4 g, 0.15 nol} ydr §zi Je hydrate (30 m, 25
0.58 nol) in ma ‘ : M)%ated under refl ux
for 10 hours, and. thenoal | owed o cool to room ,
The xture was concentrated under
Acety] Giride 4.4 ml.52 Pinollyres aced SopWiRE OveF 8 miufess AN i
solutien 6fithe mﬁmeedfqrrbpmﬁan 4f(f Qﬂ;mml)faha

(54 94% mg'?"é m@mm?' il W% 953'"'% Glzieméb 4. 00

temperatureXieldy 10°C. %e(raacﬁaiﬂ)rnmﬂre%s(mn dlioived 1o v 1 rodrt) -

el 8 e 9130 1h B o skl ey oy @

acetatg, with satueated gddiurn bmbodatesalamaabwnehlmacm

h| or | rﬁg W“ %Hﬁ%@? aWas ad%% pﬁ%%an@&eorégpu%o
_wasmﬁlfﬁ@ﬂé‘ﬂ“‘ r%ﬂf;%zégﬁwpﬁ ﬁgm@wﬁ;MWt@hg%/dr azi de
HN (ﬁbﬁnﬂ.f@&;bg; 1 ( 1 1 1
1H), 3758 . TH) Br7aden, 101 B rrlig (P Ttd), Efagré’ca P 973 3H)

LRMShev/e(ES'PE58 (Mg’ r eaction mxture was then allowed to
warmto room tenperature and was stirred for a

further 18 hours. The reaction was diluted with ethyl
Prepamation 6: [4e(SiChibromethyl]43,4]xadiazol:il)pipdricirat HiGtiloro-
. solution, and then b@ﬁ"' E'EE 0 solution was dried
over MySO4. concent % GHAEP%8 educed pressure and
the residue was jurated with ether to afford the
title conpoundcs / [ 10.2 g. "H NWR
(400MHz, CD30D): 8T € .1.98 (m 1H), 2. 61.
(m 1H). 2.99 (m ’ , 3.74 (m |H),
4.14 (s. 2H), 460(1H) 7.35 (dd, 1H), 7.46 (m
Trifluorgpgetic antyvsde A m, ﬁ)m&@u@mded drapwise over 30 minutes to a

cooled soiution (0 to 5°C) of the compound of preparation 5 (10.2 g, 28.5 mmol) and
pyridine (11.5 mi, 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 mi), 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): 5 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 :
mfz (APCI’) 340 [MH]
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| oronet hyl -[ 1, 3, 4] oxadi azol - 2-yl ) - pi peri din-1 -
wo.“,ﬁsj&?%g;hl oro- phenyl)-net hggone O Trifl uSFEM‘Y"E“"‘”

~anhydride (9.45 m, 57 nmmol) was added dropw se over

30 mnutes to a 20 cool ed solution (0 to 5C) of the
e L i o o hops e 31

pyri di ne : - i chi or onet hane

m). Once the additiontégﬂna ﬁ%?ete the resulting

pi nk suspension was stirred fof a further 90 m nutes

at 10C. The reathf ' isipoured careful ly

into saturated m r onaﬂe tion (600 m),

and the layers wer e®sgpar at ed. Thaoordanlc phase was

'%giﬁ th f urrdi;ner 25 saturated sodi um bi car bonat e

+H{BR0RSeatbonypiberdinest coparinss; ekt esiar e(aeemrefnrence wo
2008939)125updep|2m25 10D Mimol) Tﬁgs aiseamaqﬂ WReRlotdiiétndrie (360 fff) and
oAt 125 Al e s . B o
usmgmiy:p bat1 aBd-chlofoacéyl clilbfide (&2:)&1: (103 &xmon) Wasaddelt dropwise.

g (ﬁ%"@%%%ﬁ%@ tefPorpbe s v fofed 1 phoues

elignanixtureswas pamnqnedmmamam Mgl 22béhate £Bflion,

d!ied %&9@%&% the filtrate
4- (N - | L MBoR o qiye e tite
( %w&aé’@%cwefﬁmy{az;?zf% AT

LRMS migdaret snmaqeekpny| - pi peri di ne-1 - carboxylic add
tert-butyl ester (see reference WO 5 2000039125, prep

27x25 g. 103 mmtl) was di ssolved in dichloronethane

Prepotion ) 4-(5:Chidromuttivy| 134 JoRkadiador 24yl pigeridine-11cabdkyi dcid tert-
was t hen added. The mx{’#ﬂ s cooled wusing anh ice
bat h and chl or oacet vyl (8.2 m, 103 nmol ) was
added dropw se. The, r then allowed to

warmto room tenpey at
The reaction mixtu rtit9ondd Wh aqueous

sodi um hydr ogen caf bbnate solution® 10 dried over

The RS BOBrpatBh T o, A6 i srmpentédh daioromptnane

(200 49)) pod then mridine (GRS, 7B Ivinil) wad &ddédlﬂéfoﬁr theQrixitire to
! USSR 1 i A o i

e mixture was stired at room temperature for 3 hours. The reaction was
then partitioned with water (50mi), the arganic 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 titte compound as a white solid (2.95 g).
'H NMR (400MHz, CD,0D): 5 1.45 (s, 9H), 1.74 (m, 2H) 2.19 (m, 2RH), 3. 04 (m, 2H),
3.24 (m, 1H), 4.09 (m, 2H), 4.85 (s, 2H)
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The hydrazi de of preparation 7 (5.0 g. 15.6 mmd) was

wo 0sdgRgnded in diichioronethane (200 m) gog mﬁ
| ng

pyridine (6.4 m, 78 m nd)smas added before C00
the m xture to 1OC Trifluoroacetic anhydride (6.6
was added dropw se over 15 m nutes 20

il, 39
IABiralan Sar Sl 2,97 Goani Yimethytd s dlovagozet G hpiperitine -
' for 3 hours. Th&, S@id G eb@Pamprtitioned with
‘ ;{Sﬁ% .t he or gani c 'ger was dried over
4'(5'&%5&' 1§ﬁm5m'rté34lqwtaml pigeridine-1-carboxyieacid tert-buty!

evapor at ed under reduced ggggpssure. The residue was
purified by chromatography on silica gel using

met hanol in dic T®Q oret hane as el uant (2: 98y
afford t ound asavvhltes |d 12}5\

'] NV (4qovHP, QD) 8145(s , 74(m
2 2H) o4{"(m &B@O 4 (m 11- "
HE oi 21-1), 4. sg\,sJ }637 3754

PCT/ t B2004/ OO40$9 -50 Prepar at|

At g st U -
cg%gpqﬂe g manoliinNN-dimethytformamide (60 ml) was stirred .
at mom témﬁbﬂmtd fol218|hoarsy [themhiard Was'deh fiérad, laam fitrste vas

concehfi Bt e s Zihps#@e(é%pa‘\ob " ”énxéur -

acetate and bohe; tislayerg wetdsepanited andl the@rgid

st Ir ?%%HERH‘?& Pg&}m%b%ﬁ rt?ngI ’%3“%@%@"@‘@5 asa

' -mmw&bgmem«vas then filtered, and the filtrate was

OO BG0IR 0 E UKo 9R3H . 18 A S

partltlone

2H), 3,19 ¢my IH !Nér@(y‘e o). £: 26 588 2xs: @HL {4 AT (), T80 (o), B18 (S)total

2H}, dried over |\/g504 and concentrated under reduced
pressure to af~ford the title conmpounds as a mxture
of Isoners. '"H NVR (400MHz, CD30D): 51.43 (s.

Prapa)-anmssb.n-@n (z;anﬁéibl-zmmﬂ 321&@:3:&&9-;;()1%”&%31
3. 19 . 4.0 95 . 5.99 (2X
[7.77 Ens) 7. 80%%9%3% %‘E‘?“W'cﬁséﬁ' 15(2H]

Dmhlomnepmat(ﬁmhmnbwas added to a suspension of4 the hydrazi ydraz ide of pmparatton.
e “#%I 375 thd) i PmeyiiZial | e A 55470 solution was
cglaomonerhatb (THicic amydndas(sadﬂ.east mrol) Wi RIBSd GropWise
over 25 Yo A bélof il 558, femperatutey peion; 0%.. e e
- addition; uastqomplqﬁeghemm was slirred der a dwthen 20 mihiites. Titi AL then
quenchd by dhé 88ditioh’of v hﬁﬁ&dﬁm lal:rd"@§0rﬁﬁ‘.j el%e‘HtB?é’sV' wWete separated
and the aqueous layer was extracted with dichioromethane (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 oll,
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over 2.5 hours, In order to maintain the reaction

wo iS4t ure bel ow 0C. Once the addition was conplete
tEe '?{egcu on was stirred fogga further 20 ﬁFﬁﬁ?g'E‘."’“l‘?ﬂ

was then quenched by the addition of 2M hydrochloric
acid 350% The phases were separated 25 and the
Pm;aaﬂ(mh 103 nbhlm(a;pmwb%(seu .mltriazuuaawnemmmhﬁmgd(ai@ﬁz-yn-
nmL). The conbi ne j ' were washed wt
brine, dried over @@Wﬁ'ﬁﬁ%@%’@ ed under reduced

pressure. The residug by col umm
chr omat ogr aphy on § S i chl or onet hane as
eluant to afforg o8nd a viscous oil

30 WD 2005/ 063754 PCT/ 1}f200¢ oo4059@1 Pr epar ati on

10: 0 | _
A ol ARSI o pbparitioh 12 5 B4R e 810 i, 113
mmgl) And patagsivm sarbionatedd.21g 885 romo}) incqcatonitifle (206m() vag stided at
rooferberancs 590 Riduls. (el by handF B 301 CASRRHE
m%*e\sgf fil rb;@ﬁ';ed fgﬂghm aggm;ﬁ #e fitirate was concentrated
undés ure. 'THe! réSidual Biéwribil e thyt acetate
e G o AR S o e s
watercthen bringr Ressohstion Was dried oWieNMg$0 L3l évapordRS under reduced

el e R G B3 uognbeon i oe s

-dichioaernethiand:miathaokl i 100:0 td 95:5) toafford, thé tiecdmigonnd, (Z0@mg).

"1 N ol 5,0 8125060 W22, 208 8% b Vi, 1L 1350.00
(m. 3d), 372 (onABRASOdma TH), 597 (i 2H): T.374Hd,Ud) Ty41-7.51 (m, 3H), 7.78

s, 2H) CORRISO TR (2815 373 «100:0 to 95:5) to afford the
¢ ti)tl e compound, 3(2’0 . "H NWMR (400MHz, CD30D): 8

1.76-1.90 (m 2H). 2.02 (m 11-1), 2.18 (m 11-1),
Prépattich Bfa: 4{44-8hloro- 213 tridol- ‘ [
A S e o o S e el
(s. 2H). LRWEPiPeffinertcarboxylioacidied-butylester epar ation 11
a: 4-[ 4- (4-Chl oro- phenyl }5-[ 1 \3] triazol -2-yl net hyl - 4H
-[1,2,4]triazol -3- ylJ-pipe )T'T rboxylic add
tert-butyl ester or/ "A_g AZ@rifluoroacetic
add (1 m, 13.2 nmol) wa ¥ T sol ution of the
g, 26.5 md) and

conpounds of prERASBEYT
4-chl oroaniline : in toluene (200

o
Trifluoroacetic acid (1 mi, 13.2 mmof) was added o a solution of the compounds of
preparation 9a (8.8 g, 26.5 mmol) and 4-chloroanitine (5 g, 39.75 mmol) in toluene (200
mi) 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 colurmn
chramatography on silica gel using an elution gradient of
dichloromethane:methano!:0.88 ammonia (100:0:0 to 80:10:1) and then re-columned
using ethyl acetate:methanol:0.88 ammonia (100:0:0 {0 90:1 0:1) to afford the title
compound, (2349). . |




m) and the reaction mxture was stirred at reflux f or
diluted with dic

‘ s, The cool ed m xture was i
wozm%("g%%mt hane, then washed g.th 1N sodi um RyHH3QM44ad0se
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solution and trine, and evaporated under reduced
pressure. The residual brown oil was purified by
H NMR (400MH2 TO00)18:1.62 (s919Hy, 1068-$.82 (madick. 609, 78 rsl-t) 4.08

(m B 468 RSBy 3. 05576 LB R Bl AR e aas

IMHJlsi ng et hyl acetate: nmethanol : 0.88 ammonia (100:0:0 to
90:10:1) to afford the title corrpound (2.3 g). WO
2005/ 163754 PCT/ 1a20041/ 004059 -52 'H NMR (400|\/Hz

Pfem'0;)11b84-m-(4a:uw&paanm>5-(ﬂz.&1&mzolszzya a d gﬂazag.gg.;-
e (sz 2%0‘%”%?@‘?2’%’1@“&3&%3“%&% (APCI ) i

[MM 5 Preparation lib:

ifhldazdid | Idrérhétifle G0 i RbDadadkd the
|4|tr|az4)? %’qﬁ? plhl?%@%éﬂ gag'?y

i00tgi A4 A8 Imymal) a6 8 the reSdtingssotution

wascﬁ&ﬁh)lo hygw om pr epar&r%a A’“ﬁﬁ%a@&g’dt% *&@’rﬁ’s

bi s- acyl

addedyneping the temperatuse; Ibelaw; 036 ubpam completiors of dhe additian, the
d
reacuoﬂﬂﬁs waimdd to Qb WM&&?E&' fc?qg*gpigf j‘rhé%%@glg was

was adde eepin
‘%‘8" IH;BC% letﬂ?%ﬂh"l?ﬁsf“ﬁée mmt%ﬁnd mﬁeaquep@lavcronas re-
emacmswmmmmb i(e0ninl); MMRSYoRibiHed cigish ﬂ\zdsbé Weiﬂiné@over

e B Syl G 50 8 B ASAT e Benl et wi

to!ueneemdemacumn dal give iahtoliend sclutioreof the mtérﬁﬁdmb oxadRizole (~20 mi

mEfi" R SRGOSERTLo) &7 Y Tk Waf BT e ilene solbion

foﬂowgn by triftuoraacetid acid p(oaa @ 7\ﬂ9tmmob @hd thecreactibnrwasostivethat 85°C

for 5.8 hit2. #1dl iigife Nal Lol 18 arieint WHhiUrIRAY Bhe SERQF iE 3 i

vol une

m%mn r Sominetes. sEh%nmésas weyel separated; the organic
pnasetwasta“zueameén-sumh&h:ﬁcbm ml? aﬂ@ﬂi@ﬁ%)re&?d} 15 Hours. The

hours. The

o il 050 B S ton oo i i el eher o

(2 x Symi)htol gige\ RO tite cempoundnag ai mgeléomdwkd fsolid .72 gilt €H. NMR

wwoonli2 COCR I E 1€ SFADTT2E R, D Boloaboy 2 5Ra. 3Hi om om.
2H), 4808{(bd, 3H).1564 (s52H)0T.04 (d, BhE), 7.43 ¢d) 2H), 75068 2M). pr eci pi t at e

was col |l ected by f||trat|on washing wth tart-butyl
nmet hyl et her , to give the title conpound
Pfena@t-an Aea: g‘dﬁ( lﬂr@nhemmr&:[1 (23}{raza2-yimethjhaRi-[1, 2, 8]iridzol-3-
CDCh) : 1.43 (s, 9 enﬂl g2 (d, 2H), 1.85 (bm
. 21-1), 256(m 1 H), ? 25 2H), 4.09 (bd,
2H), 5.64 (s, 2H), 7., ?:} 7.43 (d, 2H), 7.50
(s, 21-1). Preparation D Na
4-[4-(4-Chl oro- pheny+(- 23] triazol -2-yl met hyl - 4H
(1,2.43triazol - 3-

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




yl]-piperidine N G 30 4M Hydrochloric acid In dioxan
wo 20dlci¥s) Was added to a solution of the conpound of
preparation 1lla (2.3 g, 5.2s:mol) in netha ST"‘P@@J“W‘”
and the reaction was stirred at roomtenperature for
urs. The sol ution was concentrated under reduced

, 50'159‘\!‘5‘9 #He10, andhthedayersiueresepardiedu iThe aguedus phase was re-extracted

- “ﬁ“@ﬂ%ﬁ"‘fﬁﬁ%ﬁ%@%ﬁ*@ﬂ 4t Bt et e oS an

tedundes quhoqd)preame tonaffard thertitle wompounetas axfoan, (T166:g).

vy nnd t he corrbl n ﬁﬁtél?c?'a?l(ohs g\g’*g%}(ﬂ' g%&n%ﬁ'

5 ST3{saN. 32 tdmmn&t:w 5865, 2HXCILRMS : iz 6ARCIY) 346 (V"
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.15

20

25

afford the title conmpound as a foam (1.65 g). 'H NMR
OlHz, CD3 8 1.7 , 2.48 (m 2H), 2.65
Pr %ﬂ?’aﬁw 12 w-eeﬁhlth@)ﬁ-m Sitriazols2-yimettyl-4id-[1,2.4]triazol-3-

21-11), 7.55 (fhp ||§’é?9dme7br.ﬁl9-tc§l§enegt'iﬁmaﬁ% mz (APCI")

344 [WH Preparation 1
4-[ 4{ 4- Chl or o- phEhyl ) - (123]‘Ur|azol 2-yl met hyl -4H |
i\ i s p-tol uenesul fonate

1,2,4]triazot-3-] yQ ph
Pt M) was added to a

salt[J.2T 10 Ethyl S

m xture of the c 0 Pr4qpay ,on 11b (6. 5g,
14. 6nmol ) and p- i ¢ [act nohydr at e
(8.4g9. 44.2mmol )} & Ractijon was stirred at room
tenperature for hour s. ThE’ sdlid precipitate was

col | ect ed bg filtration, washing with ethyl acetate

Ethy} acetate (3@ mihwes added toi @ Mixturengf dhe dompound fréth iprepdration 11b

(6. 5%%43@'93100 Ao #58}%@ %aﬂf&ﬂi}fi% %@@hgaj% n@“lﬂf& Zrifhelf ’;'bg the
collecidd b3 Tiitralipn, Cf?isrﬁg( mm@?b 0 bl wniﬂ ol n
with 20 7) toldil S a
R e
MHz,1DYISOd.Rt5 1.85 ) 2. 3ﬁ)/|3 24 2H),
A ¢

.8 0 F1G 3t 7 o 2P e, 4 b, Pl 435

H). 7:H3ds. 1) @49 (m,

1“).ﬁ14m(mrﬂ'l) was evaporated under reduced pressure to

LRMS8" conpound. 25 'H NWMR (400MHz,
Dwg*’*%d‘ﬁ?“%k%?( 3H), 5.58 (s, 2H), 9.39 (s, 1 H);
LOVB: nlz APCl' 143 (MH' WD 21105/063751 -54-

PCT/ | B2004 aRshats
(13- Met hyV\sgggg%I&a%n 5? acgt‘lgﬁé%'gﬁ'a&e ta&—B

N. N- Di net hyl f or mam de (f J foll owed by oxal yl
chloride (9.5 nL, 106 N\/
A mixture of tetrazol-1-yt acetic acid (5 g, 39 mmotl) 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 ﬁﬂe compound.
'H NMR (400MHz, DMSO-dg): 5 3.74 (s, 3H), 5.58 (s, 2H), 9.39 (s, 1H), LCMS: m/z
APCI® 143 [MH]"
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were added dropwise to a cooled (10C) solution of

woz(oammwyl 4soxazol -5-yl)-acetic acid 5 (5 a:’?.%(ﬂ“ng)

i n dichl oronet hane (50 mi).saand the sol ut| on
allowed to wvarmto roomtenperature. The reactlon was

stirred for a further 3 hours, then concentrated

under r e RRPAmtian:14; (3-MethyHsoxazok-Hyl-acatey! ahledde oped

with toluene to affordgtheglig! e conpound. 'H NWR
(400MHz, CDC13): 8 M : 4 32 (s, 2H), 6.18
(s, 1 H). 10 Prep
- - | i daz HA~ Pot
NN TR raiide, oy S ol B o i o o
werazamuumrbpmeimzm bmlécs(w@cﬁsbmm lo¥ (?nnétﬁ%lli];&ﬁxﬂﬂ-sfmrﬁuc acid
wasg stirr or
(0,398 tfhch flietclfineifahs 2] 8D, 253 e saodan v i fo waem o

foorm teimperatuns. t Thee remetion was sticed forfd RAhEOS Hourd, Widn&dncaftrated

i BA1cER el PR VAR skl WS 4tk e

compoulds j | trate was evaporated under reduced pressure

NSO B T80T MY BY BE eC ™ ®

di chl or onet hane: net hanol : 0. 88 ammoni a (93: 7: 0.5) as

o N’N%ﬁoom%‘%“‘é’v?%‘“ Fodoudld 500 (0%

31-1), 4.22 (q. 2H). 58'(: 6. 81 (s. 11-1).
6.94 (s, 1H. LQVE: A [I\/H)' Preparati on 16:
2(1H—Tetrazo| 1-yl) I de "N'Nkl,1r 25 H

u Hydrazi ne drate (3.2 63 nmol) was added to a
Potassjm, earbenals ( ¥ﬂa9.e%1t remoawap adged tota solution®df @anethylividazole (5
. 1 BN (0970 s O oty e

r"é'ﬂ?!b was ﬂ#@%‘%ﬁ%%@am wassstigted for a
furthen30 ruimstes atypont tainbératurd. UPREEMixrs iWag rfnie:k-h dg%rough with

dichio MQQ?%W 40 DI\/SO de 8 5. 18'."9@‘:"_253““_e

and tge)(md;s?rmuct was pmfrddlnf;zammmml Faphyadra 6Ried) géi using
t {
o ‘ %ﬁj:torl azo fay aceid ggéﬁ)dﬁ % FFS eé? %?P"'EFTQ ,que.

"H NMR (400MHz, CDCI3). 5 1.26 (t, 3H), 2.35 (s, 3H), 4.22 (g, 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

"‘"\uj\,u}::{u

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 refiux for 18

hours. The cooled reaction was concentrated under reduced pressure and the residue
was azeotroped with foluene to afford the fitle compound.
H NMR (400MHz, DMSO-dg): 5 5.18 (s, 2H), 9.38 (s, t1H). LCMS: m/z APCH' 143 [MH]*




‘ON so~ N 1,2,3-Triazole (19.00 kg, 275 not) was

wo fbsigaed over 30 mnutes to a suspension of
pot assi um carbonate (42.15 kg, 305 nol) in e?’l!]m""ﬂmf%qd

and was rinsed in with ethanol (2 L). A solution
274 not) In ethanol

eth ronoacet ate (45.
Fz?ewe Xwait a&awzeirbw;ayew«gaquﬂﬂsmd [ h2.8]trisizol-2-yl-acetic
et hanol (2L). During t Ry gq,\aﬁg %pe reaction

tenperature was mai ntai ne 0C. The reaction

m xture was thengwar to room t np ure and
stirred overni %uspen3| on tered;

washi ng the resi due 0 with etf&nol (2'5l L and 17 L)

1,23 Triazoler(19.0@ kf,i 275 masi pwasechaegscovet 80 arliles 18 @sukSuhdion &f

5 pollisiy dionglg 42 5 3 off el REL) 3&%@%@@%&% N

etham! (Db Aosalutiondiiethyl brarboacetdte (42Dkg., 274 mol)lih ethanol [BEL) was

et I acet at eﬁ}%gdx\@q,eﬁ_wr%? Pg@ﬂq trac@g%th

| T M@S ﬂ&'ﬂf@mmﬁg teactirumixhue was thehtwmaeb wbom
ten@emﬁe hdbrbdt ﬁ%ﬂ Il‘&s:d
. 10 | shdb d%ve( kg) . ﬁ spggrér%sco IR%'HB ue

ounds

| e
“"“‘aﬂé?t (25 T and Votoand them the ﬁﬁa&e wesscaRcentiated ynder wduced
predsuns. N—'h‘e doncentiate wad‘ﬂn%eﬁﬁt@%@ceﬁ@tg— ﬂd @é sSﬂhon was
4 x354).

mﬁE%n@?s'ﬁM%w g1 H\E‘iﬂgsbﬁﬁﬂ-) (Beamﬁouwashmgs

were sambingd as?d E:Qraf:&d withlethyt Qcététe'(‘ﬂc)m L ./ THe' o&imc gﬁ!xsey' were

combHCdey cues magaRbaAinse. e epasprlpsni%‘éé’ tn drvpess giving a

15 m-xtuga of ptitiecdompaasds:(28 &g). t'H ma@pbad:sesﬂél)?)a(mfg lﬂdid)ﬂléu Hat

: preparation g n

;:hls ane‘? ;?g k@g ?{1&" ie tenperature 25 bel ow 20C
&deﬂ&(rmﬂH).m‘bB {qz2Hi Ndrisumm 425 (qp2H, N-2

isorrﬁr)ﬁ rzgcts am REA %ﬁgr)bdﬁiggdgﬁgﬁt{e pr m &\7\%@ I@%I%ﬁrbd

'77711‘?' -%fﬁﬁ?ﬂeﬂn, washing with ethanol (10 L). The crude

_ 20 solid was purified by recrystallisation from ethanol
- (120 L), PfoI I ?q\geq bé three recrystalljsations from
- . net hanol nig %3JTWM€¢¥@%|W€WE title

conpound, (4 53 kg) after dry,h in vacua. 30 'H NWR
(400MHz, DMBO-de): 8HM . 5.02 (s. 2H), 7.77
(s, 2H), 9.40 (s, | H). | 163754

HydgEe “ﬁ%ﬁg? 832 aa@&v%f&%;ﬁé 28R <1 Gsoltign ot
amrm ‘l'?dﬂakg)eid edhana! (6RAL) keeping the temperatbee
25 beiowenm)mshgﬁ&uanﬁémuﬁn' Yile teaction 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 (10L). The crude solid was purified by recrystallisation
from ethanol (120 L), followed by three recrystallisations from methanol (105L,120 L
and 90 L} to give the title compound, (4.53 kg) after drying in vacuo.
30 'HNMR (400MHz, DMSO-dg): § 4.33 (s. 2H), 5.02 (s, 2H), 7.77 (s, 2H), 9.40 (s, 1H).
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and hydrazine followng a simlar procedure to that

woO 20ef87si bed for preparation 16, except 5 thefndoesnngose
equi val ents of hydrazi ne wugg-e used, and i sopropano 0]'
was used as the reaction solvent "H NVR (400MHz,

CD30D 2.35 60 6. 81 11-1).
6. 99 zgfel’fﬁ“"" 1(9t%é2mﬁﬂwl-mtw§da;@é?lmwhvdm(;de Y

Preparation 20:

2-(3-Methyl -1, 2. 4- o ia h) acet ohydrazi de N The
title conpound was 3- net hyl
1, 2. 4- oxadi azol - 5- y1 adet | c a d met hyl ester (NL

e B G 05l A e bl R 15

and hydrazing fellowing & simijatpaagedareste that described:for prqlammm except

N 400

that &6 vaferes 7 ier3sing e g bl ion b wad oGl B e acllny
s""’eE!'-18 (br s, 1 H. Preparation 21:
1 M,m 8% 2 ~1% of
HRY ﬂcPﬁ%F??%@%@Z?ﬁ?ﬁ@%%g@*ﬁgﬁszﬁ i,
LCMSSGBé 4‘% .15 mmol) and hydrazi ne hydrate (5

m., 160 mml) in isopropanol (30 nL) was heated .

under, refux for 1 hour. The m xture was then cool ed

and A% - (hridathyiricdrouadiazol-Sviacetohydrazide o

resi due was purified by col chr omat ogr aphy on
silica gel using @\c%mt hanol : 0. 88
ammoni a (100:0:0 to yoo: rovidethetitle 25

0 ound 600 H NVR OOI\/HZ CDC|3) 98 (s.
The & was paaHled trgmipbme e -acetioepid mathy

ester qwmrsorm) aﬁa)ﬁmﬂéulmig aaaﬁmbwm to that/described for
usemf?‘ e B a8 SGRaI frysearie iwmminses, nstispesanohes

G@@MHH O Tri et hyl am ne (24 m.. 17 nmmol) was

PO oy C2 R IR Y0 (o B b R o v

d| chl or omet hane (200 nt.). foll owed
Preparaticn 21: 2-(Pyrimidin-2-yloxy)acetohydrazide

0 °

A mixture of ethyl 2-pyrimidinyloxyacetate (GB2373186, step i ex 368) (4.4 g, 24.15
mmol) and hydrazine hydrate (5 mL, 160 mmol) in isopropanol (30 mL) was heated
under refiux 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, COCl5): 5 4.98 (s, 3H), 7.04 (m, 1H), 8.58 (d, 2H); LCMS: m/z APCI*
169 [MH]"
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5 by tent-butyl carbazate (5.6 g, 42.5 mml) and the

WO 20®Ak3iispn was stirred at room tenperature fop o8 a0
hours. The reaction was dilgfed with ethyl ‘g{:et ate and

the precipitate was filtered off. The filtrate was
concentrated under reduced pressure and the residue

witEenaaticn 224 terButyl &H&mmwmmﬁamhyemmyamunmrwlate

using an elution gpadient of ethyl ~acetate:pentane
(50:50 to 100:0) j&v cayi degt h

cmpound. 10 "H NWR
(400MHz, CDC13):

307(s, 3H), 3.77 (s,
2H), 6.15 (s, |IH). &2 r s,1H), 7.59 (br s,1H).
Preparation 23: tett-Bytyl

2-[3-(3, 5-di net hyl i soxazol - 4- ygpr opanoyq
Trigthytareine (Rdomalk DkPapinal) eras HddedI6WHB 1ol 5 cdoldd ([10°CPsalulibn of the acid

°"'&Ph?¥ biepalsiigh ??e{ﬂw%i%s%ziﬁa@@?dded 5 Bof ) tolowes

(51809, 425%rhpl) 2A8 e redction Was Stirrdd éﬂi@&m' n

eSO DR i e h A i g 5 0

Waﬁfﬁlﬁﬁémﬁe (he filtcate @as adncenteated uridee remmmsswsand the residue

w“mﬂ“ﬂ%ﬁ'@“‘eﬁ“}gﬁéﬁ%@*ﬁ B S86 Gl T34 b ofilén b3BEHF st
a”m?%%ﬁ‘ D tor130:0Me provide the ﬁﬂ@mommml or onet hane
H NVIR (moMHz@odci,?% D4 4l sﬂrﬁé%%é‘taﬁ‘-l 77 &2, 6382 Vﬁ”@hs

e thU

ortilonw se.
W%E‘?ﬁ’ﬁ%@a&w dor onet hane (23 nL) and the reaction was

stlrred for 18 hours at roomtenperature. The mxture

e i R oo

preci pitate was fllttqdlaﬁneﬁrbﬁwﬁtethe flltrate vvas_

evaporated wunder reduced Pressupe The residue was
purified by colu mat n silica gel using
an el ution gradi ent{of e: nmet hanoi : 0. 88

or
ammoni a (95:5:0.5 t g‘?"ﬂ: t Npdovide the title
‘conpound as an on, 3. ' (400VHz, CDCI 3):

81.45 (s, 9H), 2.21 (s. 31- 1), 22736 (m 4H), 2.45 (m

Orxalglh-§hioritie6@-163ML2 532 {niol)Abs aﬁdélﬁm( Brsoﬁmorl m &BM

sosBpobbont B, B 05> Con Sl 108 D 553 148 o
dichiororetirae H{50 irslgxandoN,Nedirrie}Hytioretaniije (aatoﬁg: anddthe Oda:hmbh Ofas
v - O X AT Sl
reduced Rressure andiharresidue ey azentropest wilindichigrémettiane (8x) to nrowde
a brown liqgiad This WM&M‘H @iehbdnietians (BPMLF and tert-butyl carbazate
(293 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 fiitrate was evaporated
under reduced pressure. The residue was purified by column chromatography on silica
gel using an elution gradient of dichloromelhane:rhemanolzo.aa ammonia (85:5:0.5 to
90:10:1) to provide the titte compound as an oil, 3.08 g.

'HNMR (40(_}MHz. COClL): § 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/zES® 306 [MNa]”
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15

5 The sol ution was concentrated under reduced pressure
WO 2005068 vol une, the resultin pr eci pi t at e popsBXoddiogized

of f, washed with dichl orom§ hane and dried to afford

the title conpound, 810 . "H NWR (400VHz, DVMSO-Q 8

24 1H). L X
o 7 e 24 &waw#gz% SifplcBiraze nydrodorie
3 (3, 5-Di net hyl i soxazol - -y| pRopanohydrazi de
hydrochl ori de H=H.H sol uti on of the
conpound of prepar.ati 8 @1,10 87 mmol) in 2.2M
et h lic h chl or was stirred at
A i ot ipecti of mpaﬂﬁnﬁér@ ¢ 8w M e
in dnmnqmupamtmdm? r(]s(fdumak strr@asuaTh mn@tg&. JE‘ t rs.
ol yene. e crude product was
The 3icf 8 o teer Tever ressis 1hvame.the easeing.c
preclpwej s fitered off whshed with bikistorshethdne ahdrsiiey W@rfdr&l&etn‘ud e
m?qn%wsan off-white solid. 1.39 g.
. Od,): 8 2.22 (s, 3H). 227(t 2H) 3.35
H NMB (40!)%2,2)!\@#&), 8 212D (s, BH},3.86 (sh2HY 6124) (s, M}lVBl mh
P T}ﬁ«l + 20 Preparation 26: Lett-Buty
Lw%’?ﬁy razi noca borryl)rmrptvvllne 4-carboxylate 0 HA .
-N O H, c o0 A mxture of 4-(tent-bu(yi) 2-nethyl

O e Ao A i b

nmol ) and net hanol (50 L) wa 25 heat ed under
reflux for 4 days. Wt ure was evapor at ed

under reduced presgyr®, a'ue was partitioned
between water and ethyl acet Oand the layers were
separated. The organic phas'écvvas dri ed over MgSH and

A sofaue B8 oﬂﬂ*ﬁ‘e“ W@E“# LB SR g

hydrachigris, m (‘!FFf! fryaperature-fon 18 hous. Tie solution
was co@nffatisl under(rbaiited pre3owra aha e neBBE Wal b8t s SPMITLRhHE.

The cgude produc? 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.

20

.25

'H NMR (400MHz, DMSO-ds): 5 2.22 (s, 3H), 2.27 {t. 2H), 3. 35 (s, 3H), 2.66 (t, 2H), 6.75 .
(brs, 1H). LCMS m/z APC1* 184 [MH]"

Preparation 26: fert-Butyl 2-(hydrazinocarbonyt)morpholine-4-carboxylate
)

Nl
A mixture of 4-(tert-butyl) 2-methyt 2 4-morpholinecarboxytate (WQ 03/018576, ex 1 part
i) (2.03 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 ethy! 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]®

H,C:
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H3C 0 Hydrazine hydrate (75 nL, 1.5 nol) was added to

WO mosedrEei on of piperidine-1-3- dicarboxylic #ﬂ ad€
butyl 3-ethyl ester (US 200890099035, ex 1567 646@%1:‘9
280 mmol ) in 5 ethanol (250 m.) and the reaction was

e, CORNEGD 27 EleP Rl - eutamtnrerhooutinescier-saonate -

reS| due was partitioned et di chl or onet hane and

wat er, and the | ayer sygver
phase was extract ed we ich
conbi ned organi c sol yd'ons were
evapor at ed under reduced preggupe. The product was 10
azeotroped with ether to afford"'the title conmpound as

Hydraiod A7 LI St ad W%S
dlc_aLIH’:xth agg 1(tﬁﬁt-bgty£_g-et§ylﬁtqrﬂl§ %bz gowgg, exd12) (72 B 280 mmo!) in

eth@nal @250, /i) nidrtherehcidn wmﬁrﬁﬁxfﬁhbnburs The cagled

moin S EisRITRE ke BhleeH ptpesure o0 he ki was paosedy |

betweenwiighioromethane aod water, nuiithé awers were then segbrated OThesdquidus

S 4 . i

drieg,ﬂvemdgsoealylgg\@mraggq)undgr @Qu@q pressure. Ttheftitoduct was] - 1)

s e i it ol iy b
|

™ @i‘@ﬂ%« COCK SL43-158i A&34mg &lrlb 8183 dmagil)y2.25 (m,

1H), 2087 (m/ 1HY, 3116\ (@otH OF par ati on
Lo ((1% 'f;’, g iy Bz&nﬁah%?lbsmoovp}ﬁ(?s'g@fms

heated at 70C for 30 m nutes. Hydrazi ne hydrate (50 g.
1.0 nBrepacation!28: Eﬂﬂdﬁm-cmbéﬁ@mﬁﬁaﬂirﬁmﬁbtd red

at 60C for a furgher 3 hours. c anal ysis showed t hat
5] :dd|t|onal hydr azi ne

starti ng mat eri a
hydrate (50 mi, 1. aé~\\D 2005/ 063754 - 60-

eactlonc"(Nas stirred for a
. further 48 hours at 75. The cool ed m xture was

concentrat ed under reduced pressure, the residue was

Thegugmd iwas @btalried asactdtion @il (rbm dthyl isonipedotaie dndit h
chiotBlfdoyl e Bl 5 nilar G804r? b BACue SR 7 srepaition
H NMR (490 DGk): 8424 (Wi3H)1.82Ri06 (m] 4H), 3.50Fm, HJ\BB3 (m, ZH),
3, 72%!'%% 17?9@1—?%4 531136%;1 7%@ (&%)%9 & %&L%sl it agcr’
7. 38 (m AH). LCMVB: mf zAPClI - 282 (MM
Preparation 30:

1- ( 4- 1) 4- h
( F’h ggra%n%o)f-(ic tl:{elnggy?)rp%%%gfmz-fl-cgl rgzde carbo

ydraz

A solution of the compound of preparation 28 (148 g, 0.5 mol) in methano! (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. Tic analysis showed that
starting material remained, so additional hydrazine hydrate (50 mi., 1.0 mol} was added
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a "\ Il o 10 Trifluoroacetic anhydride (1.56 ni,

woO 2005k63#84 mol ) was added dropwtse to an ice- Bhio40s0
solution of the conpound o60-preparation 29 (3.0 g,
10. 65 mot) and N net hyl norphol Il ne (1.29 ni, 11.7

anc Rk i St BT R B el el The Foed minpavas

concentrated indpr mdeceq)pleaswe.\nﬂs réfsidub evas Guspended nasidhstoribthine (4

L ar e Bhelh BT 40 "t b oo e e iasfou v

evaperatedAmiier, redéebdipréssufento azfd)d :ha nﬁﬁcdnmuﬁw)as a&mﬂ& sélra, 119 g.

iRocind ciphais ) es-fs. fok s . 1 S el 4 7o

(m, TH), 86 @, 16, 7310 (s, 1H), 7.38 (m, 4H). LCMS: m/z APCI® 282 [MH]*
. 1- (4- Chl or obenzoyi ) - W (et hoxyacet yl ) pi peri di ne- 4- car bo
hydr aade a 20 0 N Met hyl nor pholine (2.60 g, 26.6
Prepasption:3; 1+H<Ghiorphenapyip-af-(tifuohdasetytisipdriaeofcatbatydrazine
- 33A) (1.09 g, §. 87 mmol) vver added_to a solution of
t he conpound of “gf&gar ati 294(2.pF/g, 8.87 NMmoi) in

di chl or oret hane & m ) 3{}'@' tion was stirred
at foom tenperaturey The m xture was .

washed with water, t en anmoni um chI oride 25 solution

Tecii Abughiad 086 i, 1, B e e oo i o copled
solutiorf fafr thet mmnouhde?obrmepndhonHzNNRQ%OMﬂzss (hinbi) - and N-
meth/ggogh, £1.88 157 i n Gricsoriqmanc, iy, ang the reacion
was slired atpom demperature for-18)hours. Jthe( nesulting) preGipitile (vels Aitdded off,
@Eﬁggﬁ%@m PCT/ 132%5?8‘?}@%5"?%%%%& on 32:
HN m{k 88\, 2Hh 3884 ¢m) )2 56 annmmmmo
t
;;*:;@Fsgg%gmmm A P e
aration 4 and et hoxyacetyl chl ori de (V\D
01/ 46150 ex 33A) follow ng the procedure descri bed for
Pmia%%ﬁ%r'l?rl-(f-ah%rdhenzoyi)-N‘-(emoxyacetyl)p:pendme-4-carbahydrazude

\OY O’Kﬂj\p”\“ ®

N-Methylmorpholine (2.60 g, 26.6 mmol), and then ethoxyacelyl chioride (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 dichlaromethane (70 mL), and the reaction-was stirred at room
temperature for 18 hours. The mixture was washed with water, then ammionium chloride
solution and finally sodium carbonate solution. it was dried over MgSO, and evaporated
- under reduced pressure to afford the title compound.
‘H_NMR (400MHzZ, CDCly): § 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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" H NNR (400MHz, CDCI9): 81.22 4,3H). 1.72-2.00 (m
WO #dasag56 (m 11-1), 2.84-3.10 (m 2
'3‘.’%"53(%% 1(1-1). 4. 2)4 (s. 2ty 4(62 (mH) 1H) "Eg"%‘“('gm‘”
1H), 7.38 (m 3H). 61 (d. 1H), 8.75 (d.1H). LOMVG:
mkzAPCl ' 368, 370 '
Breparation 32: dpﬁe@fwf)}bmzoyl]-vatdﬂmxyéwmmendmmmohydrazlde

ne-| - carboxylate O Preparation 33: tell-Butyl
4-hro-c0-o0 pi peLi di ffe- 4- carboxylic acid (100
g. 437 mm) ‘Zc oa|I| 6’;29 480

mol ), 1- (3 dlnethyl ropwyl ) - ar bodi | m de

hydrochl ori de (100 @ 524 nmol ) nd tr| hyl ar ni ne

Thel i eolheBlng way %h%@ 15 Vil drore e cPuRowRS ! Sreagalion 4 and
ethwamahbnde (WOID1/46950:ex BIN) YollwWiti thaprdcedard YebéHdBd for -

Fé&at ed under reduced pressure. The residue was
Issol'ved in ethyl acetate and then partitioned with

Hmualmommlomowaﬂgz(ﬂmg Wzldtlt% Oro%ﬁg t%\@@uo (m,
2H) 36 . 280,379 (. 1 "G00 22 G B0 708 . e, 340,

& 51r@d1ldh0 #5r{dsth) ECMShm/rARGILIA68,' 870 [MA't urated with

ether to afford the desired conpound 20 as a white
solid. The filtrate was separated and the organic
Prapagation 33; tedBubyté-{i4-chicrophenyilarinbloaibonylipiparidie-1)carboxylate
dried over MSOA and evapor at ed under reduced
gowith ether to

pressure. The wughde-onas | tgr at od
af ford further a-gmpo . as a W @« ely corrbl ned yield
99.4 g. 'H NWR (40® ;

,,',,,,%_@ e

nopsppyl):-Fertbyicanedimide hydradoridul() 00 4)524 mmoi)

%1%@7 &11.75
L) %ert BUt xtpre(quaqu((A' %Eq %%ﬁg%amf;memufﬁ%]l
concenﬁaléd omaai'edcbed proERps. nﬂhé’fes%&%%@ﬁdfﬂﬂe@ eﬁ?g m’mlaf‘d

then fartidiiuin SN medfoliae Acd, The rating rescnlatewss fiterma,, re-

dissot\dedm dichioroeetieine; the sulutirowasdritdovePMg8Of did E\Hpoéh?edunder

uCH i besurl. TR g o O ?:H\%%é@%ﬁ%%a'

353 White $hded and the reaction was heated under refl ux

The flitfite &vab depdtsied 3Rd the o%a&ﬁ%%%% With'3R hydrochloric acid
(2x), dried over MgSO, and evaporated under reduced pressure. The solid was
triturated with ether to afford further compound as a white sofid, combined yield 99.4 g.
'H NMR (400MHz, CDCl,): 5 1.46 (s, 9H), 1.68-1.80 (m, 2H), 1.90 (m, 2H), 2.39 (m, 1H),
2.79 (m, 2M), 4.19 (m, 2H). 7.10 (s, 1H) 7.26 (d, 2H), 7.46 (d, 2H). LCMS: m/z APCY’
339 [MH]*
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concentrated under reduced pressure and the residue
WO 2006063%2 eot roped with ethyl 10 acetate. Thectigée/eninse

product was triturated wi tfhot ethyl acetate, the

resulting solid was filtered off and dried to afford

DA USO8 A oS

1-(((4-chl oropherryl ) ararboxylatebonot hi oygpi peri di ne-4-c

ar boxyl ate 15 A m X ure of 4-chl or ophenyl

I sot hi ocyanat e and et hyl

i soni pecetate e, - gi di chl or onet hane
(30 nmL) was stlrredoat omtgl ure for | hour.

ol B e AR A B0 Sl o o

reagerd {80 gi, 74.3smiriol) invdoludrid (teLpwashibars Chrﬂét RAuk forof ﬁ&urd then

sl . o 1 e o Pl fic St i St starting

mate(iah rermpined,25068ddilional LowesSoé redgent 1it. 1l inmof) Wk éaued%ﬁd the

reacify Way Hoated yodeg Bl 4004 et S0l e 6l i’ Vs

ooncqmr@;gﬂ dpﬁw| pregsyret and mq)mdumwals -azeotoapedi withi sthyl )

acatafe. TllleQm?dé 17 mml |Worone hane %Wtﬁ%ggwas

8.0
fiterséy gt apd 6% e gompasdas whm%&acgam ed
LCMSsm/nAPonasa[mH]'net hyl pi perazine (9.45 g. 94.33 nmel)
i n dichloronethane (250 nt.). Once the addition 30 was
p conpl gtsﬁ,s the reaction was stirred at room tenperature
reparation byl 1-{[dechiosaptienylfanb]eabondikidylfpiberifine-4-carboxyla
PCT/ [ 82004/ 004055) was then, washed wth water .(3x), e
“dried over MySt4 . eeh under reduced
pressure, to dhve @7 @as a white solid,
11.8 g. HNI\/R(4|\/Hz CDCl8):=8~1.08 (d, 3H), 2.70

' | A mixt(f8 ofk-dﬁoroﬁi\eﬁ?llédm @a gs 2. é&‘?u\?é"ﬁglpr{aﬁdé@yl é%e%@a

(3.19 ﬂwj;gﬁ g.hpf)g%g L) was Stired at room tempesatute for 1

hour. [h¢ ixtire wasgbacentrated uﬁ&er&eﬂﬁtdwssnfe@ BesdlednaStiticacald
with eth&' i the resuitifig SR Wls MR ed bff 270 dried kb afiord the title compound ®
as a white solid, 6.27 g.

'H NMR (400MHz, CDCl): § 1.24 (t, 3H), 1.82 (m, 2M), 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, TH), 7.30 (d, 2H).

LCMS: m/z APCI" 327 [MH]'

Preparation 36: N-(4-Chlorophenyt)-3-methylpiperazine-1-carbothioamide

A O

"‘c .
A solution of 4-chioropheny! isothiocyanate (8.0 g, 47.17 mmol) in dichloromethane (250
mL) was added dropwise over 30 minutes to an ice cooled solution of 2-

| methyipiperazine (9.45 g, 94.33 mmol) in dichioromethane (250 mL). Once the addition
was complete, the reaction was stirred at room temperature for an hour. The reaction
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- 15

-'"~N o Di-tent-butyl dicarbonate (9.30 g. 42.6 mmuol)

WO gsnedasdled to a solution of the conpound  1@ceiB2004/004059

preparation 36 (11.5 g, 42.€3mmol) in dichl oronet hane
(300 nL) and dioxan (100 nL) and the reaction was

v B8 B T 0 S R s g o

pregswrée.lotgivecthe titbecommponnd as advrﬂtetsnﬁdrﬂl.ﬂg]ol The

1 t.he l.tr.ate S
H R (4Dt ety 808 (e . 370, 107 29000 28, gt s
(mr26)y 240KmM; )17 294N 2H). LOMEB=1it2BST 27001 MHPr d the title

15 conpound, 9.64 g. 'H NWR (400MHz, DwvsCdg): 8 1.05

(d. 3H), 1.39 (s, 9H), 3.17-3.36 (m 2H), 3.58 (m .
Paeparytiong3 T m«cnmpngnyu«-czmnmemmamowpsmmm«ameq.

7.32 (m 41-1). 9.36 (gammoadlﬁl\/s ma APC"' 370

[MM 20 Preparation 3
N- (4- Chl oropheny'h% 4-(2. |thyl opanoyl } 2- met hyl pj
de [

A sol ution of

per azi ne-|- car

4- chlorophenyllsUFhl a@?a#@ (§1 30 nmol ) and

4- N- SOC- 2- et hyl pi per ne (6.0 g, 30 mml ) in
250 was stirred at room 25

h
DB R HEATERn0 (0-30 ks G mimphavassadded 1 soIionad thezempound

of preparatic sci(ﬁrsig rﬁfﬁ% m P&aﬁ he%ahé dikan (1 \5\0@0

mt)R50Ae eslion viasslred o} RSP ieMPEts 6 SHaus, The

conésritrated under reduced pressure and the product was recrystaliised from methanol.

ro onot h| Q 4 net h ri
ieesbitia Slliis BN ot B B Wi s (rder e
pressurey Iﬂmpﬁmwas wstystaliisediagaie ro@. rﬁﬁhﬂml fo3affded theditte |
comgaﬂnd? met hyi pi peri di ne-4-car boxyl ate (US
" 00210086%87 exa le 5320C) (2.17 g, 12.71 mmol) in
HNMR mmpnm;d@ 1.86d. 1539&& ). 8t17rH3fhim, 2H), 3.58 (m,

H).IZTDeMHY £14 ¢h, A9, m%eﬁﬂ). T (ﬁmm} b%(ﬁﬂﬁﬂ LCMS:

ane” an rine, an

AP d ned between dic hlor onet
rs were separated. The organi c phase was

dri ed over MgSO™ and evaporat ed under reduced

PeRh 3D 3 AL H AR b ore SRk o e it 1

di chl or onet hane: et hyl carteittaéamigd 00: 0 to 90: 10) to

provi de the ti t corrpoNLf—dE\_s(a white

A solution of 4-chlorophenylisothiocyanate (5.4 g. 30 mmol) and 4-N-BOGC-2-
methylipiperazine (6.0 g, 30 mmoal) in dichloromethane (250 mlL) was stirred at room
temperature for 2 hours. The reaction mixture was evaporated under reduced pressure

to afford the fitle compound as a white foam.
LCMS: m/z APC{* 370 [MM]*
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solid, 3.46 g. 'H NMR (400MHz. CDC13): 81.22 (m 6H).

WO 00s/8s¢m 2H), 2.18 (m 4H). 3.30 (m, 21- 1)=C1'nﬂza&49m§6h
2H);,

21-1). 4.24(m 1H) 7.09 64, 2H). 728(d
nlzAPCl ' 341(MH)' 15 Prepar ation 40.
car bot h

Pf?%é?‘#%“’ PP GherahAgaminsiefneiay e dbinprdioe 4

added to a suspen3| on c&ammeorophenyl

| sot hi ocyanat e (1 10 ) and
4- cyano. 4pteny| pe | Qyne h ochlorlde (2.22 g, 10
md) in dlchlor d the reacti on was

then stirred at roo 20terrpeia fBr 20 minutes.
m xture was washed with 2N h drochl oric acid, then

A""’Bﬂ"ier?é“'thfmﬂldr'ﬁwzggﬂe (2,38, QJE'MD‘W dtyldnder
methyl uﬁmﬁe-mcafbwlaet(as 270 2 éﬂa L mol)
e e

mixtute B35 ﬁaraﬁbneubewen daﬂgmﬁaﬁéﬁ ani%r{nﬁ}%iﬂgﬁ fiye ?Mleré‘ J)
separ%lﬁ&ﬁ‘lﬁb%fc(éﬁsg H‘F‘ﬂg" M‘,)an d evapdrated ynder reduced
presspm ghe. Mommsmamyfcbmmmmrhm siicage) bsing @
o, 5,2P0" at égwuﬁgélé@g%ﬁéwegb pr e‘ggﬁévé‘;etelﬂmg% unﬂg ag pyhite

id. 348 ®unds as a white solid. WD 2005/ 06375 4 es-

é
't NWREOBAR 0847 39 28k e, TR o
419(9,(3H)4l.|;4( ‘3%) ?&9 (i 3H). %&m.@w&*g:zﬁ giﬁi‘c}ilﬁfﬁ@

nVzAPCl ' 356 (M\/I 42 N c~ H NWR (400MHz, CDC3):
4.02 -

| Pr?qﬂra%ﬁ w%@mpﬁgné)%gm Sn@y ﬂn;:d;a;pboﬂim

298 [MH)' 43 W CDCI 3): 6 2.04-2.24 (m
4H)

Triethylamine (1.4 mL, 10 mmol) was added fo 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 MgSQ, and evaporated under reduced pressure to afford the titie

~ compaund as a white solid, 3.62 g.

"H NMR (400MHz, CDCl,): § 2.18 (m, 4H), 3.50 (m, 2H), 4.78 (m, 2H), 7.08 (d, 2H),
7.27-7.48 (m, TH). :

Preparations 41 to 44:

o Ve

A mixture of 4-chlorophenyl isothiccyanate (1 eq.) and the appropriate amine (1eq.)in
ethano! (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 fitle

compounds as a white solid.




~N 2.85 (m 1H). 2.94 (s, 3H), 3.62 (m 2H), 3.95
WO ATy 2H), 5.25 (m 11-1). 6.60 (s,

4H). LCMS: nkAPClI' 312 [ MH)-e84 HNI\/R(4OOM7':|12-’$&E§%"§

8129154(m H3H11H), 2.01 (m 2H), 3.20 (m
Br ’374(|. /IQRAR'—'\(m AH) 2.09 (d
f‘ﬁ), ;-( 1H) 7.32 (d, 2H).Deteparation 45:

st - Butyl‘ﬂ /l- chl of ophenyl ) am no) car bonot hi oyl ) - 1.

beoyd-ate.HA QO 0.0 5 A nmixture of

‘l cﬁfc“f?@ny ot hi o &/ IME(40GMHz, GPCigios 645 rd), 35g

BCOYE t

(5@ M.)*™wa® stir rlege%(@‘ - 3 33@(:12?%? deHja ou'r s,

The mi xture was evapcr%ﬂ)eg-ag nF’) EGMSe@/Zfﬁ%@saﬁﬁa[Mﬂlﬁe
| N 60

re separate hl c”
@s@ﬂ (ev&bweaaa@\ lzm.erru (.

; i ] 20,150 (. 2H LGS A aa i
1 ( . 3. 43HIMR $400MHz, CBCIs)nG 2:04-2.94 (m, 4H),
@ [ MM ‘éﬁj 063754 65(P /21%209 }%o) M*ﬁﬁ' 217335
1 Prgpar at| on 46: tent|H0t$M H 30(9- 1H), 7.30 (s,
4-[1(2).[ (4-dUor ophen KHians rlmh?bl‘fme)[nﬂ]‘hygpl per| d

44N¢ef 1 cargoxytat E £
tertu,‘gutL)«ng@J. By 2 Ipb?4 B
tag %;ﬁ _ ed "(33‘.- (o3 :01&”}2@1 (ﬂlc ZHhemmﬂHnQ ?f (brs, 1
prie ation g

L), in order to mai *1‘ ¥ lg%@'rhé'b‘:{é?@/gps)fﬁgré :

Mgt hyl iodide (11.2 n?_H)-@:’ZE(d.rﬂﬂ)) was added dropwi s¢

In order TO nmarntal n the rtenperatu -
eacti o e al |l owed to vvarmslovviytoroom

P%m&@?% (4-ehiorgphenybaminplcadanathioyil 1 #ediazepaned0-
m nutes, then it was qug by the addition of '
wat er . Therea i on was dlluted with 10 ethyl acetate

and washed wi t% se separated, the
aqueous | ayer N,@%

. 5 A mixture of 4-chiorophenyl isothiocyanate (5.0 g, 29.95 mmol), and 8OC-
homopiperazine (6.0 g, 29.95 mmol) in ethanol (50 mL) was stirred at raom temperature
for 2 hours. The mixture was evaporated under reduced pressure, the residue was
partiioned between ethy! acetate and water and the layers were separated. The organic
phase was dried over MgSO, and evaporated under reduced pressure to give the title

10 compound as a white foam.
'H NMR (400MHz, CD;0D): 5 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)*

D
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was extracted with further ethyl acetate, and the

wo 000egs3ed organi c sol utions were dried ovey WQ%

evapor at ed under reduced p#Bssure. The reS|

was adsorbed onto silica gel and purified by colum
usi ng_pent ane: et hyl

PrfBER 830l @M R T

as an oil that crystallg &on 15 standing. 'H NWMR

(400MHz, CDCI3): 51.43 H, 1.57-1.82 (m 5H)
2.35 (s, 3H), 2,42-2\6 ﬁyc'*sz 78 (m 1H). 4.16
(m 21-1), 6.65, H) 7 268 LCME: mz ES
391 [MaJ' Prebafation 47: Eth

1-[(Z2) [ (4- chi or ophenyl Nmi no] (et hyl t hr o) met hygpl peri di
Potassiur {ertliutwddd)(20y1 §10218\mbl) vaBalidédpdiiBriniaito B thBikd ffdec)

solutf o fe oo & Webarsfion 4065 o i ol saivatydcdiran (1), i
orderlsmmamme tempeitird AY 90°C. aRyIGdRR (14 }Zrﬁlh fdﬁ%”gas added

ed for 10 mnutes

d reeacttljrﬁgn\gas ist1
ropvise. iy smaintain the eWMGO%@ﬂQ@QMMMlm was
_almmmmwémem@ﬁw ﬁ]gﬁ“ ?ﬁ
u W e and washed w
minet e b8 ol e o ®
ethyl aceinte and washed with water. t The phases Wemg;eﬁmmema

was chtictid i NG 4 RSl R 8 i Sapuie "ﬁqﬁg%c Tpne

et

over ;?@'C%(;E;mw @dwmmmm m:iﬂ resi hga waﬁadso&ﬁd
onto s{ica o
e A e s e S

standi@§ 05/ 063754 67- PCT/ 182004/ 004059 Preparation, 48:

1
H N} Wg%%in oﬁ {fe BHY 13T L5240, ). 235 (s, 3H), 2.42-2.62 (m,
1H), Zﬁﬂt(mym) |Hi6i (o, @), 5.850RMY, 1786, ZH)SLOMS T ES°1399 N
conpound was obtained as an oil in 75%yield fromtﬁ%
ound of 5 reparation 39 and nethyl | odide,

Premﬂ MARE roptmyniam;(mdwmmmipdﬁéim

prepar at| on 47 excepba,tbg% tBhe product was not
purified by coI urm chrorrat ography on silica gel. "H .
NVR (400MHz, $me6H) . 1.50 (m 2H).
2.04(s 3H), 1%( _( (m 2H), 3.98 (m

2H), 4.19 (q. 2H), 6.80 (m (d, 2H); LQMVE:

mz ES 355 10 [ MA)' Preparations 49to 55:
Potassili tertbutoxids (2389, 3.1 mmol) was added portionwise o  solution of the

compound of preparation 35 (6.27 g, 19.2 mmol) in tetrahydrofuran (100 mL) and the
reaction was sfirred for 10 minutes. Methy! iodide (3.44 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 cil, 3.6
g

'H NMR (400MHz, CDCL): 5 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 (MHJ’

b
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R D~SCFh . Cl1 Potassiumfort-butoxide (1.1 eq.”),

wo 2bssissnsed by net hyl p-tol uenesul phonate (1. i'cf(ﬁ%z}m‘/iﬁﬁbso
te

15 added to a sol ution of asmonpound sel ec rom

preparations 37, 38, 40-42 and 45 (1 eqg.) in
t et fu an reaction was stirred at nmom
{ enbbaHtfan 46 ke L4l e cRiprananyiminel mebySEAt o
under reduced pregpstiyigEdink e Qkéle was partitioned
k a

bet ween et hyl acet at and wat er , yers were
separated and t vvas washed wth

water (3x), drie ‘% orated under
reduced pressure 20 0 glve t e e compounds. P
-G /| Data 49 H3c o H NVR (400MHz. CDCl 3):
T"ea‘ﬁ'e S9Mpaundiwps Eb'at!rt’-fé 3s an pibin 75%yieid f@nntne compaiAd of 2. 99

prepavatiohid9 add hibth 5 1@{?&&: gﬁlg%il ém‘:@%uﬁ ﬂo'lﬂgt c%i%fhed for

- Pfeéin fﬁ' Eﬁ»é%egmgdgem ugtwas not paified by eolummmommm'v on

silicyiget.) : 81.21 (d, 3H), 1 42 (s. H- o/ 911), 2.00 (s

1 N o, CRA ) 28 m i 0 b 240, 2O, 2650, 200,19

(m, RHYB.8UE, 201), LAD O3 2FiY sFA@Tmﬂptﬁm@ﬁg %‘CZ‘??? nﬁgﬁ$hsss H

MR (400MHz, CDCL3): 8 206 (s,
.38-3.52 (m 4H). 4.50 (m 2H), 683(d, 2H). N~
7.22 (d, 21-1), 7.38 (m 1H), 7.42 (m 2H), 7.52 (d,

2H). 52" H NMR (400 46 (s. 9H). 2.02 (s,
CHZN 3H). 3.48 §m %’“@D@‘Pﬁ? (6 80H)(d, 2H),(
7.20 0 (d, 2H). BR HANR (AO€NHz, coc13) 8 2.01 (s,
3H), 2.10 (s, 3H),od . 8H), 6.80 (d, 2H),
7.19 (d, 2H). DO AR ' 54 'H NMR

(400NHz, CDC13): 81.08 (s. 3H) . 09 (S.
Potassium tert-butoxide (1.1 eq.), followed by methyt 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 partmoned
between ethy! 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

49 he _"::. 'H NMR (400MHz, CDCl;): 5 1.20 (d, 3H), 1.4 (s,
ZJP 8H), 2.00 (s, 3H), 2.99 (m, 1H), 3.19 (m, 2H), 3.88
- | (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 e _ﬁ. Nf\ 1 "HNMR (400MHz, COCI5): & 1.21 (d, 3H), 1.42 (s,

8H), 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]"




“3c--f 3H), 2.84 (m1H), 2.90 (S. 3H), 3.38 (m I|H),
WO 20@®/0687540 (m | H), 3.77 (m 2H), 5.22 (m lgetiB2o6/08ks9
(d, 2H), 7.19 (d, 21-1). &Ms: nr*APCl' 326 (MH' 5
"H NVR (400MHz, CD300) : 81.45 (2xs, 9H), 1.90 ",
~(m 5H), 344 (m 2H). 3.60 (m 2H), 3.76 (m 2H),

Lo W o ¥ a W AUV--GNLe ¥ I .1 I"Lr Ll

T e ot (VR (OO OERTA A8 Gt

rgact im

arjd the product WaQH),3i38-3.521@| 4i), B80T MCSH) .84, UH),
chiro ogr aphy on

dilchi or onet hane: ?ﬁér@&"ﬁ?@ﬁ@n?‘ﬂﬁﬂ?é’ﬂa‘?m 758 (d6:
Wyl 4-[(ted:  [2H)

)

: UL Cl uun T [can] po—ld]
S0 Q& TR A Ea COGRY S Aok
8, afi8udy) 3548 (m, au;mnvm 2ﬁ) 7.20
caﬁrrp undoof prepaf %hﬁf 44 (42.3 9.114 mml
tetrahydrofuran (§ ) _and the suspen5| on vvas

S3stirred fpr\1Q m hHNMRA{HO00MAR) COORES 2091S, 3H)EZ 10 (s,

—

Ik
DI egp R o0l G, S 34T P gy o TR 2 A
pptassiumtert-bu lcgmm@mmmzmm mol ) and met hy
54{“’;;”;2 TG ~;"’Tnm;r|m ----- ¥ °08 (& 12
WZ)C()O ™ b“dl IM)eﬂWmhﬂdl.Bﬂ:(leﬂeaB (mtm)y\smer
((avaporat ed under emdggg:??@géﬁﬂ §%%a@§9§‘r%a£ﬂ’e2{"?tl )
conpound. WD 20( &.CMS: MAEGUMW "H NMR

5 (4UU -
5 & M\ﬂg _
c4 Qﬂ’@" . i), 34, 2H). 32@(1-; 2 :ms(nuzm
z | 30 (3 244).8\B5 (q, EHPWezmaiﬂ)On S7:

ten -Butyl
Athéréémbﬁb 'Wbl.@ 4 Ot : : Fhor : Vs
carboxyl a C
fkfﬂ‘!ﬁfﬁ%&m@ @eca@"ghmfwmmwmmed to a
dichlommettidnemethariolas élggrmpound of preparation 8 (7.62 g.
25.25 mmol) in nmethanol (120 nlL) and the reaction was

stirred 10 at roan tenperature for 18 hours. Tic
Preparation 565 Methghbfiterttatoxgeabdriyl)gmina)-ax (-ehiofcpRBhylpperidife-1-
addi ti onal potassi un%ﬁb% Q‘ut?éu de (1 g. 8.9 mmol) was
[

added and t he react

Reslalea

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
{21.28 g, 114 mmol) was added and the reaction was stirred for 10 ininutes. Additional
potassium tert-butoxide (641 mg, 5.7 mmo!) 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 MgSO,
and evaporated under reduced pressure to afford the title compound.
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stirred at 50C for 2 hours. The m xture was
WO pasmsatser at ed under reduced pressure and t perhigfbdhRese
was partitioned between ethgd- acetate and anmoni um

chloride solution. The |layers were separated, the
MySO4 and evapor at ed

h dri ed
11 R oGz, Z5rZa i 1160 200w 2 (s R G0%tm,

2Hﬁsas(qu. Imguaid(m 04906%'5‘% Q&’gﬂﬁg ?B’ﬁ*%}n Eméome
B
Eszg%lmm 1H), 3. :"E@(S 31- 1) 4%0 (m 2H). 4. 615(3
21-1). LCMS: nr/*APCI' 298 (Mf Preparation 58:

t - But 4- 2,2, 2-t
?’?{Rﬂ&'\% ﬁrﬂé-ﬁtﬂwimﬁmms&mzaﬁ-omdi@ol-z-mpipeﬁdinm-

yi ) pi peri di ne-1-car boxylca,bsugmgc 03, He yF O "' ~~F
Potassium tart-butoxide (1.8 g, 41.8 nmol ) was added

to a solution ome, 2. 2- N et hanol (4.64 g, 46.4
mmol) in tetra (1 andthe sol ution was
stirred at room #8np for ithgut es. The

conpound of preparati on 8(7.0 g. 25 2372 mmol) was
Potassivafedhutonide (340 gu3%3\mnol) Wwaddedtted sakutiGO6F the torpound of

It
pfegﬁn?r%ﬁ? %M? or I ut | o n f'ﬁ‘ga'i)‘{ %5%?%“{" %ﬁ?&m
at rogmtempenafiire tprdsmoursd mmm that stadihganaterial remained,
1Ghkide !
i “‘m”““’?‘ﬁ?é%'fﬁ Ghife 104, o/ iidh 8 a8 ot il action was
%@b? houes. Thednixturawas eoncentratertundes ceduced pressise and

the fesidgd v N%rﬁmo MI_:SﬁJe%C%C 9&5511& zgd%ﬁ*rlogifin%:ﬂlo@%aﬁw&ﬁ The
layergigﬂere ggg. apdhevaporated under
redu&caﬂ'eisyreﬁhfﬂ:)'dmétﬂl&oé aﬁid)as awbuﬂ WO

HN ﬁi@ﬁ@&ﬁlﬂi‘bﬁ&y &?%g%/é?-?)mgé?m. oy 2o§rep r)?tzs%(m. 3H), 3.08

(m, H){ 344 (s,aubnmnhm-ﬂssmzax LGMS: otz APEUPOB Mt Nne- |
car boxyl ate +yc--c~-N'r, H3C Potassium acetate (5.2
was added to a solution of the .conpound

: i)

émequ\oe&&r tort-Butyl3-{6d (2,2, 24 lueraethaaty)methyd k3, doxadibzol-2-
(150 nL), and the ﬁﬁfid' %%"5% ed at 80C for 18
hours. The cool ed xtur"gglevas C ncéntrat ed under

reduced pressHge and r ue was partitioned
bet ween wat en ) e , and ¥he | ayers were
separ at ed. - Thew®r gahi c ase wa wi th brine,
dri ed over MgSO4 afd F

Potassium fert-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-
dissoived 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, CDCl5): 5 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 at ed under reduced pressure. The residual ON was
wo0eiEsshved | n et hanol (120 10 nl). and pegishdhsoatose

carbonate (5.6 g. 53.0 mmoiY- and water (1 nL) were

added. The m xture was stirred at roomtenperature for

Frop8tiopo A% e Sy el pleo S romeciast 2 iosridye-1-

acetate and water. The capjogpatec | ayer was washed with

brine, dried ove;,, MySO4 and evaporat ed under reduced
pressure to aff e as an off-white
solid, 7.16 g. . (4 CDCl9): 8 1.45 (s,
9H) . 181(m 2H), (|n 1H), 2.97
m

P°‘a%-'t'l1!‘/é %‘%?fg 351 %ﬁ@} W%Pé%%ﬁfiaﬁ %wﬂemof the mmmm;) of

 prepétaliofr80(8@) 26.5 mmol) in acatonitile (150 mL). and the reacnon yas heated at
_ 80"0' rWtﬂ_y %P%” 3, 4i oxadi azol - cgl peri di ne-
8 e cocled iglis was eanceiralemider @@mmre)and
the residueawastpantitiofed 8élwaen Wated andGthyl acBBid) BAd iHada

sepaécel%’% | @%%%&ﬁ) nat a"éﬂlé%o 9%94 amgtr Isn

evamtedwdemdmeﬂtmssumgmmm oihtvas! dissahad in akteant! (120

"‘L"W&?ﬂ@f’"‘?\?‘eﬁ 5 E‘ﬁ%c%&&ﬂ;%aﬁe Buer

and
stired at pomvle mps@wm MMpm i vas evaparated ondete

reduced grésbﬁﬂee The S8 Wasarifon eﬁg&&g@f@?@a&% HE

0@3"&:4' W%S’)zzlﬂsg 45 % SOa and evaporated wglet (eduged

et e ot s oo g ) L

"R dogpaz ks 1456, 9, T8y 29, 204 (. 243, 297 (m, 110, 2.7
(m, 2Hl), 8.08{thc TH, Ay e, muykﬂza(s.l zu)] cembom ES' sveamar- | -

carboxylate ec ~4 NF -Nl 'y 0J/ MOA
m xture of 4-hydrazi nocar bonI pi peri di ne-1-carboxylic

Prepasation 8A: terf:Rufyl 4d5{@prphuin-4yretid)203, 2 oxagamb 29 dipériltine-1-

9.12.33 mml ), ethoXygaiieia@Ci d (1.28 n, 13.56 mmol ).

1- (3- di met hyl am nopropyl *=3-ethyl carbodi | m de

hydr ochl ori deHg2. 6 g, 56 1), 1-

hydr oxybenzotHg¢-gz0 ydrjat 1. 13.56 mmol) and .
triethylam ne %2. 14nL. . 8 : :

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 ethy! 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;0DY): § 1.45 (s, SH), 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: mzES*
353 (MH]"
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mmol ) in NA-di met hyffonm amde (15 M) was stirred at

wo mosmsessper at ure for 18 hours. The m xt ur e ppfgBaen4/004059
concentrat ed under reduced gressure and the residue
was partitioned 10 between ethyl acetate and aqueous

* nErEAR Y e Bt £l Mo acyirsdnclondaBeidasa:

under reduced pressure ¢abeyte de the ti tI e compound
1 sed on standing. 'H NWR

as an oil, that crysta
(400MHz, CDOW MFL. 24 (t H) 1. ,45 (s 9H).1.58-1.78
(m 2H). 181*(: R, 74-2.82 (m

2H), 3.60 (q, /21 m 8‘-‘26(br s, 1H),
8.82 (br 155 LCI\/S nh AP 330(|v|v|
A WB%MMWMM-p&myhedmrboxym acid tert-butyl ester (WO
ORI B A S ARG o sy 3prmmn, -
dimgthylam dﬁ)hrmmlﬂbrida:tz 619t 13.5&ohrriol)p1R

hydi’oiybdﬁm Bﬁw{) éﬁﬁg?e 8 %Hnea(ﬁq mt. 548
M e i mfimmm.m
The miigtak was dchoéﬁﬁediﬂﬂéf ﬁfﬁ@wm kéﬁau@

bel&éﬁ%@'ﬁ %%O%Sl 44%’%$ 9 1.60 (m 2

solytwn( Fhe rs wpr& o
sep@mteda e mumsph:dezvﬂnnea oler(Ny S0, andtevEpsrated hdértedied

f;f ol ttl compagung ap an ol that crystafised on StanRG e 1
ﬁétwm Dcmmczm am AA5((¢, 9H), 1.5&-9 nr(nvﬁl)l).\nm (m, 2H),

PCT/ 182004/ 004059 anhydri de (4.2 nL, 24.6 mml) was

B SO0 S wm@wwm

for a further hour at noamoximmoerature. The m xture

was basified to pH 4 using agueous sodi um bi carbonate
sol ution, and exgracted t hfidi ghi or onet hane. The

conbi ned organ'u,e—)ﬁ(? a r Fover MySO4, and
concentrat ed uner du pressuge. [lie crude product

was purified by coI‘hrm chromat ography on silica gel
The titie nompourid| veasabtztidet frirma-hidrasinocanSdhyRpTparit rﬁ-1-carboxyhc acid

ot e B ) b SRR ol v o
similgr grocedure ngat desgribedifor preparalion$1(m 2H), 2. 96
'H NMR (400MHz, CD;0D): & 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 APCY" 352 [M-H[

- Preparation 63: tert-Butyl 4-[5-(ethoxymethyl)-1,3,4-0xadiazol-2-yl)piperidine-1-
carboxylate

:{}q}” O{chu,

Pyridine (4 mL, 49.3mmot) was added dropwise to an ice-cooled solution of the
compaund of preparation 61 (4.06 9. 12.33 mmol) in dichforomethane (60 mL). Triflic
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(m 2H), 3.10 (m 1H), 3.60 (g. 2H), 4.14 (m 2H),
wo 2fs/6i1sgs, 2H). LCMS: mli zAPCI' 312 10 (MH) pePisaeas/oniose

Preparation 64: tent-Butyl=-72-
445-(2,2.2-trifluoroethyl)-I.3, 4. oxadi azol - 2-yj pi perid

T e e i

solutioh wds siregifot drehaun ap0B) dt whs then siiraddbs Hfurthar hdup at R0

temlgahi, T PAABEIRG BaciBeliaph i A Rbum B Sborate
solugief), and eguiacted willtfichiGros@thane. Thd conbite organic ditdactsMere dried
overlg€0{, Gnd edlcentatdd ufdlr rédhlbed highiire."THie &UGE pitiict whs purified

épar at 1 on

by calumechramategsanty ey siica ge_nusﬁugwidﬁmmemwezge%mtm% arguinaaia
. : i t . AT,
(QT'Q!m%? B %ﬁg%ﬂmﬂ&rﬁ %] yRlibw ?ﬁelf%l eg.gonpoug Yo

ed to a soluti'on o

H w%b?gp%;oql:@@: §4.23 (t 3HL11.4(snHd). 1.81 km, 2H), 2.04 (m, 2H), 2.96
m 2SS0 1SS0 44080 o A KA Pl

rre hour: "at 7
oncentrated under reduced pressure and the residue

was suspended in toluene (150nL). p-Tol uene sul phonic .

Prigataticn 8: Bl T B2 Eireinyind 34 emdiesnt 2ufipanined

with ethyl acetate (10Qadbxpate Washed with brine,

wat er and t hen i ne again. The solution was dried
.over MySO4 andyge ev at run r reduced
pressure. The c e uc urk-#f ed by col um 30

chr omat ogr aphy usi ng a sttica gel caftridge and
' i’ 0. 90: 10 I t
The il BlrpoRR PSR S0 s Yo o Yo e enipPindof 25
preparatien 62 Jollowing a sigdar nmegdure/p mmamaaa fo? prefiration 63.
MR URR B S003 G S 34 ol 209 . 2 e . i .00
(m, 145). 376 (qi 2H), 410y 8% hOMSoMARPQE 388 MN4TY |  acetal (5. 71

g, 47.9 mol) was added to a solution of the conpound

of Fore aration 4_%?.0 g, 31.94 mmoq in tetrahydrofuran
( 6 Firpparation, §5:; 1{4-Chlershenzopirdw(4.3 4svadiazal-2hdipipeddine ur s

at 50C. Tic analysis shpwed that starting materi al .
remai ned, so additignal i,met hyl f or mam de di net hyl

acetal (15 mmol) daj.ti rring was continued
for a further 2 ho rgn was concentrat ed

under reduced peessure and th si due was suspended
N, N-Diflethifonfiaiide dimethyl hcetBr (531'4° 4.9 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 MgSQ, and
then evaporated under reduced pressure. The crude product was purified by column
chromatography using a silica get cartridge and dichloromethane:methanal (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]"

4

4
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sul phonic add (1 g, 5.26 nmmol) was added and the

WO 285463%50n was heated at 110C for 18 10 hourﬁc-r,iﬁliﬁmm_msg
reaction was diluted with efqyl acetate (100 nl .),
washed with saturated sodium bicarbonate sol ution

(2X) p drled 2SO4 and evapor at ed
underﬁi{i,q u@g pﬁégs 4ﬁb Traftazel-2-ypRd ef i ed
by col um chronatographyoon S|I|ca gel using an

el ution gradient of gig t hane: net hanol : 0. 88
amoni a (100:0:0 ¢t :1011) Jto afford the title
conpound. 15 'H NVR™N ¥ 51.95 (n1 21-1),

2.04-2.28 (m 21-1), R. T)‘Sll
1H. 4.58 (m 1H), 7.28 (m 1 739(m 2H).

m
ﬁéommommdammyhtemm1 9,292 ﬁhﬁb‘)&res%ﬂ@@faﬁﬂ sdl\.ihon of

|O| peri gﬁwﬁg‘@%ﬁ%iﬁ n'ﬁ%'?ﬁm %@&ygm?'dfgdléqaﬂ‘g{ Rod giRe
reaclion was s@ramr 868 hauts @t 50760 Theanaheidationsd habsthithd ﬁilatéiita:
o SN 1SR iy 5 i i
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urs( Thel Eiitsh Wm&faﬁyl Segé g&sﬂegf
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s“"ﬁ'ﬂ Bibathorns °€d§9ﬂ (2xand brig. then éﬂm"eableﬁ@éﬂd\mmed
undamreducedrmasum Theé orusde Produélivis! pRinifie 15y diiinie ehrgﬁtﬁﬁgéabhy on

sica 5 bl 66 ¢ GH ol ot emd ok 84 Fmenia (1090
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1-(4-Chl orobenzoyl )-4{5-ethyl -1. 3, 4- oxadi azol -2-yl ) pi p

eridine 5 a\ / ec Triethyl orthopropionate (1.63 g.

Rregaration b7: wscauddmdnzdw 5.y, Aol 2fRbAGinG

preparation 29 (2.0 _m %‘ ind

NAdlmethyIforrmmde y ). and stlrred at 60C '

for 3 hours. Tic apaLysi showe that starting

mat eri al renai ned, ad on riethyt

ort hopropl onate ~87g, 2.83 was added and the

reaction was stifred at 60C for a0 further 18 hours.
N N-Drmethpfauetmme\naaemraesﬁl (aab@l 47.9%nol) %84 8&dkd Fig; 8381yfidh of

w g&@g ‘Qﬁ, ﬁgg g?gﬁ' n tol uene (15 L
U tiuor f4 @ Q{HENaH‘drEﬁe thytfeamarpide €2Q on
mL), apsthe maction wasistimedat raom femperafurd for $hodrh wwae—méd relim@8%or

& u %‘B cr.ude

| roguct m&g%ufﬁ{ ergg’gggﬂﬁ%m@h%?g ApHyhertedts o
110°C and then p-toluene sulphonic acld {400 mg, 2.22 mmot) 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 MgSO, and evaporated under reduced
pressure to afford the title compound as an oit, 9.75 g.
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silica gel cartridge and di chl oronet hane: net hanol
WO 2005068750 to 95:5) as eluant to afford the dérBedsmosnse
conmpound as an aY, 1.6 g. EANVR (400MHz. CDCh): 61. 38

(t, 3H).1.90 (m 2H). 2.00-2.21 (m 2H), 2.85 (q, 2H),
HNMR Mmuﬁbbc;ég 58|Qs1(-1‘fb? @wﬁ)“%éé z( ﬁ%ﬁ) 55885 3y, 448 (m,

i nk
3H), ég/s Gy (m. 34 %ﬁ)ﬁ'@)rﬂﬁ-ﬂ ?3 e&-‘FMSMRBOI) 306 [BIHJ- oxadi am
| -2-yl]piperidine . 20 Pyridine (1 8 g. 22.84 mmol)
?d th% triflic anhydride gS 22 g. 11.42 mmol ) were
Jeearatiop 6§;,1-{4-Chlerbeazoylldt( tqtmfiruam-om:azdfaampmmne
preparation 32 (2.80 @@ 7.61 mmol) in dichloromethane
(50 mM). The-reaction gored at room

tenperature for 2 Jjvy ; Xpure was washed with
|on (3x)© en wth 25

amoni um chl ori de
sat ur at ed aqueous_godl um car bonat e {sol uti on, dried

over MgSO4 and tr®ated with actit%ted carbon. This
Triethyl stthoproplarmtd heaxg Dl P3anmel) aas alid&d foid doldbf o und of

prepfiABR 81D o7 e fitikve Em&'?ﬁm‘i&éna siced a0 ®

for 3 hairs.c Ilctanalﬂge SWdahatfﬂao‘ﬁn Ine@ fso additional trie

ortho&"ﬁéﬂkl?fgggg &“rg ggﬁﬁg ) Oggfe# e; r%ag%@ wpg stti 3 Ltoe\ﬁ'*’c fora

furthep 38 hoursS ThE snixtiide wat EhABehirateduntie

ves sty i uete o o ﬁﬂugg’agsﬁ{‘ mﬁonsilvagaq e

| reactign was heajed yndes re fq.r)18 hipuathemcodledl and cdi‘&eﬁmtet&hﬁder

reduckd piEsie T 34 6P &3hh Bitomatograghy usina,

3@3 1%Chl orobegz%g‘g| gﬁ@ﬁ
sllica %H@mﬂéamn 0ol 1100:0 for95:5) @siepuant 1 affest the
uﬂecmhnmnuﬁanfbﬂ.ms ystalline solid fromthe conpound of

' R 0B B ?aﬁ%?%@a%@'i B ol ot 280002

3.19 (13131} 380, (G /M), 4.58m] 181 7(38 (nk} 4H; % L%w sz €8* 850, 3§t11MH1

3.14 10 3.26 (m 3H). 3.62 (q, .79-3.90
- 11-1), 4.59 (m 11-1), 4.67(s, 21 1) 7.40 (m 41 1).

Preparation w&w«omﬂmmwmmmﬂammupmdm
1- (4- Chl orobenzoyl ¢-4-(5-(trifuoronethyl)-1, 3, 4-oxadi a
zol -2- yqpl pe--riiggng | ug-a F Trific anhydrlde
(1.98 m ., 11.7 sy ] to an I ce-cool ed
sol ution of P ration 30 (1.77 g.
4.69 mol) and Py# dine (1.53 ni, I8~ ol ) in

Pyridine (1.8 g, 22.84 mmol) and then triflic anhydride (3.22 g, 11.42 mmol) were added
to anice-cooled solution of the compound of preparation 32 (2.80 g, 7.61 mmol) in
dichloromethane (50 mL). The reaction was then stirred at raom temperature for 2
hours. The mixiure was washed with ammenium chioride solution (3x), then with
salurated aqueous sodium carbonate solution, dried over MgSO, and treated with
activated carbon. Tl_1is 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 dichioromethane:methanol (100:0 to 95: 5)
to provide the title compound as a yellow oil, 566 mg.




di chl oronmet hane (40 m .). The m xture was then all owed

WO 2008/068384M t 0 room tenperature,.and stirred fPETARBMNIONI059.

The reaction was diluted w (?1 di chi or onet hane, washed
with 20 2N hydrochloric acid, then saturated aqueous

H MR uaomumrmms @.23q1, BH).0083-5.04 (ASSHY! 3.8413.28 (M 4} 382 (o,
2HE B0THEARL3. %ﬁmuﬁﬁgg éTeGuglgl 2% (o 248 ety LENS: mz

APEI"I3508MYEt using an el ution gradient of
di chl or onet hane: net hanol (99:1 to 96:4) to provi de the
title conpound as a brown oil, 620 ng. 25 "H NWR

5 Prepaodtion70: Wom&&oﬁm{m%yﬁe&ﬂ}ﬁm%m& idine
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1H, 7.39 (m 4H.
1063754 - 76-
%2 to 74: The conpounds
of the followi ng fire shown below. PYC
"0 Y CA c CHwerefsp g di met hyl acet am de
di met hyl acetal®and the appropriate hydr azi de,

Tere *’Q’“g?‘?‘gn =% e ¥ $a5Hige Lol iR St

feliowing @simitarprocadies tq that @espribed faSpregaration 6.

‘HNM&@OEM?& @1’233(1553? 3&’% 3%3)2 %Hl Q0
éﬂc% 9 dm & 2 ﬁ#‘ﬂ'tem; 14-
3. Zﬁr(frﬂ- ?!&béwz (a7eH) m&& 3.90x(m, }:;n ammmmn 4.6NBRHG T 4086, 3H).
LcMs:rm/zAPu:r erm 2H), 2.06 (d,1H), 2.46 (s, 31-1),
3.04 (m 2H), 3.63 (s. 1H) 395(s 1H). 74 'H NWR
(400MHz, CDC%): 81.44 Is. 2.19-2.38 (m 21-1),

2Pepatationsit): 1-(3-Chiorétrenkbit Mﬁ-fﬁltbi&mei?} 1.3

A = 3-hydrazi nacar bonyt rrolreline- -car%%%‘f‘fag%g?j
tent-butyl ester was u?@?’ﬁ'ﬂﬂeal ned from CB Research
and Devel opnent Inc.)

1- (3- Chl onbenzoyl ) - 4]

)R Prapar at'i‘ on 75:
- - - /‘h
H pyrazol - 1-yl net 1 g@ﬁ?&%i zol -2- 10
ygpi peridine NN | i Xxture or t conmpound of

preparation 6 (lgg, 2.94 mmol), pyrzole (400 ngy, 5.9
%(ﬁ ot aSSI um carbonate (610 ng, 4.4 mol) in
mis 1, fimmal) wasanded to an ice-cooled solution of the

compound of preparation 30 (1.77 g, 4.69 mmol) and pyridine (1.53 mL,.18.74 mmot) in
dichioromethane (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

2H), 3.20 (m 2H),
mz APCI' 360 [ MHr
PCT/ 82004/ 004059

- 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, CDCLy): 5 1.60 {m, 1H), 1.87 (m, 3H), 2.20 (m, 2H), 3.20 (m, 2H).

3.34 (m, 1H), 7.39 (m, 4H). LCMS: m/z APCI* 360 (MH]*




|rrethylforrram de (10 nm) was stirred at 100C for 18

WO 204M043%4 " The cool ed mixture was 15 filt er edPCEFRICALI9QI050

filtrate was concentrated Uhder reduced pressure. The
resi due was diluted with ethyl acetate, washed with

water (2x), and bripieparationgf2 idv dried over MySOL.

The gﬁﬁ@%aﬁ@s@“&rﬂg&eﬂﬁ Eél'@'feiuﬁgm%cbﬂow

di chl or onet hane: net ha nia (100:0:0 to
95:5:0.5) to aff th ound 550 ng. WO
2005/ 063751 -77- 2B20Q01700 H NVR (400Mz.

CD30D): 81.76-1.9%(m 3 1. 99- 2°’éz(m 3H). 3.18

were( prepéreU) froih NIN-direthytbbetandid® Odlﬁﬁhyil ]ag’l 1a$|d;5 thel %ma?np}late

5 hydm%g}Sfo g{pﬁoégdrg#tbgt) deﬂn oqmraﬂpg 6ES 372

Prep[ e ar ation 76: Data

Bu yI 4t [ 4- (4- chl or ophenyl ) - 5- (2- nor phol i n-4-yl ef h

1 Ne~CH, MﬂmmumezlcbmlﬂW(sfb s"3H)”3”l5
PN Y S
etH)ed.21 (ImCIHC4.20 as1HhLOMS LA ASD1527¢282

«.5 g, 8.7 mvol) and the conpound of
I n tetrahydrof urar

8 : nl:lNNﬁ(‘iﬂﬂMHz.DMSM)m MR)EL73

| eor ohei| o8 RE AR ZHe e BB o a0l o EI&

ol ution, ma‘ﬂﬂr ated under reduced pressure.

Ci ences.
17); 857-

t—

"

rud
i tlr@se Pt
i Chi 6r ome Rﬁ'h 51’9(5%364% WM#N(MDSIBDQM OH).

‘A=
from

ré&a&b’%’ﬁ e 5"‘5

Fb’"ﬁ 2.61-2.80 (m 61-1), 3.64 (m
410(m 2H) 7.19 (d, 2H), 7.57 (d, 2H); LOVE:

Prep%ﬁl éﬁf’nsglada@,ﬁ 478%%%&62 Pregar at i ons 77 to 87: "
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A mixture of the compound of preparation 6 (1 g. 2.84 mmol), pyrazole (400 mg, 5.9

~ mmol) and potassium carbonate (610 mg, 4.4 mmol) in acetonitrile (10 mL) and N,N-
dimethytformamide (10 mL) was stirred at 100°C for 18 hours. The cocled mixture was
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
MgSO,. The crude product was purified by column chromatagraphy on silica gél using

- dichloromethane:methanot:0.88 ammonia (100:0:0 to 95:5:0.5) to afford the title
compound, 550 mg.

\ -4 .2, 4 triazol-3-ygpiperidine-I|-carboxylate X




"+c were prepared fromthe conpound of
woﬂF’é’ﬁG‘r”&h on 46 and the approgrl ate hydr azi deTBD/004059
following a similar proceduré”to that described for
preparation 76. WO 2055/ 063754 -78- PCT482004/ 004059

NEIR (R0MRe. E0,00115 75 1O 0o B2k epnians B, 14, 370

(m, TH). $.506m( ), 5.83, (s 2M). 26035 (d, 1EiH)ﬁ,aa?(al513-1)273171L (4:?L gn) ’Z?HM (m, 2H).
+S ’
75246 Hh.7 88 16 Ol?crﬁw@s #1080 460 iy 78 X -

|mdazal I -yl met hyI "H NWVR (400MHz, CDCI3): 8 1.41 (s,
5 1
(resparib T6hertti 44434 chilipofihyn s orghbloy Wmykp AR 2.0
6.90 (d, 2H), 7.ldazol-3ylipipéridine-t-Garbexylatd\). 7.52 (d,
2H). LCMS: m zAPCl' 443(I\/P)'_..9X—2methyl-1
HAm dazol -1 -yl net hyl ( /'GQOG 8 1.43
(s. 9H),1.70 (m 2H), g‘ﬁ (s, 3H),
2.52 (m 1H), 2.66 (m 2H} 4 O(m , 5.02 (s,
2H) , 6.55(s, 1H), o. : : 7.53(d,.2|—|). LCVS:
nm zAPCl ' 457 ( MHes riazol -lylmethyl "H
NVR (400MHz, CDCﬁ,ic 1 42 (s &H).1.76 (m 2H), 1.86
né e}—F|)h255 3H), 4712 (m 2H), 5.39 (s,
T 'R%m g ;adid (0. Qﬂ)ml- §7ml) web adﬂedsZo(t-mornhold)m'oﬁnﬂﬁ acid
hydrazidé td)omﬁzé‘évﬁae
%‘iﬁ C@gmﬁ 2%517) mwg 9( W mmgm?nd meitpnmund of
prqu)-aﬂa. 6 (23.9,2r5 minclp in(l@tra% r&n5@a (L), 2744 theSreldtion was

bﬁ%rl rleél%%rnoé EﬁW&Ms %MQMMWImeemane.

washedzwity 4N Sidjum hydrﬁxide 88luion, ahd)evaporatbd(inded ldduced pres

Th@ %Ee ?a&ﬁgﬁ?&s %ﬁd &%gﬁ%@a%y %%zm gggls%s}lg\ﬁ elution
15 graglgngpfd @qumg el 0-AH ammbma (100:&;0 boy/10:10:1) to give the title
‘ compound, 2.24g.
'H NMR (400MHz, CDCL): & 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), 7.18 (d, 2H), 7.57 (d, 2H); LCMS: m/z
APCI" 478, 478 [MH)"

20
Preparations 77 to 87:
- The compounds of the general formula shown below:

1\

X

Hac‘;(u 0

HC on, c
were prepared from the compound of preparation 46 and the appropriate hydrazide,
25 following a similar procedure to that described for preparation 76.




'H NVR (400MHz, CDCl'): 81.44 (s, 9H).1.62-1.95 (m
WO 205063754 32 (s, 3H), 2.70 (m 3H), 4.10(m p2iis0és@dess
(s, 2H), 7.18 (d, 2H). 7.5%8d, 2H). LCMS: niz APCl'
459 (MM WD 2005/ 00754 - 79 PCT/ 182004/ 004059 84 X =
pyrl m din-2-yl oxymet hyl "H NVR (400MHz, CDC13): 8 1.41
sy OK)}1.50.76 (m 2K) 1. 86 (m 2H) . 2.58-2.76 (m
, 4.10 (m 2H), 5.39 (s,Daa-1), 6.95 (m 1H), 7.26
7.43 (d, 2H), 8.42 (a, 2H. LCMS: nh APCl'
= ' idin- byl ' H NMR

77 AbKfzoxehpysroliginyimashyl 75 (m  19r) , 1. 76-1.86 (m
'““”""*3 Keelce w8 gats S0P By {2 ol 4, 4
Hotm AT A
S
G, 1 i b o o
%Dzjts-em-dmwulmo@w(m 2H) .~ 7.03 (g 21- 1),17;1)2 m
A ?&“Wm Hel COCKF: 5041, (. o8 2,70 (ry 28 1183 (. 2] 2.5
2{ :!"'5 i) 2051 2H) #:104my 2H).5, 17 sy 2H), SITBIS 1H)0860-, 2H),
CPH01 6, 219 ¢, 1P 752(d7ﬁu -ﬂ D gha ™ SH)
—7-§r2—. NPT w7 %.IO 1 4.10
s 2 %‘l-vlmﬁﬂw d, 2 7.56 (d, 21-1).
i on coou it 0 3 2
. fﬁn% %iﬁ%ﬁ A 1qm5!H)§92(313H).§eﬁﬁ(soﬂ-ma*
s{ 6.:85¢wi, 3d), 7.53 («uaa)sLmseﬁvzrﬂimfm 5 C=1f eq.

80 V% F'F}Tu"gp . . ont. - Biit \Il
(LA Ta=cn e )5nethy| 4H-124tr|an1 3-yl]
' B‘NNR(‘WWZ N2, COCH) ?GT!LWR (s, 9HIN 1’5&&294} gt ) gﬂ.
uQroaceti c

(278 81528 T7R e b b 4, o T 55
c‘H[Bo 8 (51H)r eparation 56 (43.6 g, 114 mml) In
t it sV APd o4 4( m.) and the m xture was heated
Jdnder—reftux far 7 Nours. The cooled m xture was thdg

81 X fdetrazol-t-vimethyt armoni a sol ution. the layers were
'H NMR (400MHz, CDCL): 5 1.43 (s, OH), 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-yimethyl

'H NMR (400MHz, CDCl): 5 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 TX'=3-methyl-12,4-oxadiazol-5-yimethyl

'H NMR (400MHz, CDCly): & 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]"




separated and the aqueous phase was extracted further
WO whse3eahy|l acetate. The 15 conbi ned or gani eceesidhiidse

were dried over MgJSO4 and evV@&por ated under reduced W

20053754 PCT/ 1820114/ 001059 -80- pressure. The residue

was triturated with ether (100 nL) and the resulting
pltered—off—and dried in vacuo to

qgf%pid“f’ﬁ@'i"l“ﬁ Yoxymethyh . 3%;,4,85!})_ H NVR g4oo?rw|§—|)|z
CDJ ¥ NVR mrond 544 Ws ). 75&%%? ﬂh% D2H),
2 2okl o ok D bt o m(@:é
n z{ 7.83 GPCH), 8342 s] 2] Lcﬂsem@cparﬁanmgr bUtyI

70| - \/I]

I £RPeEm1: xylate N -CH, H3c 10 Thetlde
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f d t
of VB b K 2 82 G O 198 2404 0. NP8 B
_ 88.] LanuS: e APCEO474HgNt s of acetic hydrazide vvere
ARl 400 Mz CDOU) S0 41 (s OH) 158
832rqﬂﬁ45—wi"(?f¥'fﬁ" 3.02 (m IH), 3.20 (m 1H.
3. 34H MR (400MH2HEDCR): 33 A2Ys, GH) 1.68 (R 124R 1,78 9 (7;{'%%(
03

Hn# g%hépf 1), g%%-é‘fﬁﬁ B, 288 ¢ 12| . 328 0, 2H) 06
1- [ 4d. ). N DO AR TS (émﬁt?tad (u42m;17 §aqmt mﬁaqlz (@)l P

i pg ,
Tr | !’Funroacetlcggémo 84 m_ 10 65 nmol ) foI | owed by
8% &xﬁz-m&dmqua-m Mol ) were added 10 a

SO ti 4

21 4, GRERER 3420, 0T R b 10t e, B
re 33-914&% 2.5¢m, dw)maa_-aaom 4tl), 400 (B, BH), 1532 (F12H),
coacgd(dnzmqr& wang@ - 2k ,e€t hyl acetate
b —aab _aguec 3 nLa - and a gl e _separated

A= wiagh Y acati asid udiszide e 8sed orepBrec a5 daseited iv Bl Chim.
FanﬁlgB@fE),Zfo.midgwaporat ed under reduced pressure. The

& Bl S SR Mt i s "% 10 Ph

S5 Cr=peqoiyuspféwasisad 1112004/ 0041159 - 81

Preparation 88: ferf-Butyl {1-{4-(4-chlorophenyt)-5-methyl-4H-1 2.4-triazol-3-yilpiperidin-
4-yl}carbamate

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 mixtura was heated under reflux 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




"H NMR (400MHz, CDCI3): S 1.22 (t, 3H). 1.60 (m 2H),
wo 0ds@3sgm 2H), 2.22 (s, 3H), 2.38 (m 1

oH). 3.28 (m 2H). 4.14 (q.802H). 7.25 (o|Hi"iw;""'%'?""‘{"giqg

(d. 2H); LCVMs: mz APCI™ 349 (MH)' 5 Preparation 91:

. Et hyl \ o .
pressure) The resifiue was Liliyated with sther (190l )and ths resulling arystats were

Filerteoff et i b aftip Ak ot 6.1 oy'ﬁ‘tﬁL 5 3
|1 C

'H %k‘ﬁ“&é‘é Qb&%ﬂg 5(1?3%%%? 1Ir gmafs@ﬁHi MBSy 2H),i2:22 (57 3H), 2.84
 (m, PHRR2AdI, QF), BE5Z @, GHY. 4. ek 1Y, 2@%;@?9 SHQEPINY cRls: vz

dion 47 (2.24 g.
S A'=d‘efql‘)egf’@@rofuran (50 m), and the reacti on was heat ed
under reflex for 15 hours. The cool ed m xture was

PPEgrydon) B derd LR Brchomel GG el 2 rzor 5411 -

f||tered dri ed ovdiazéﬁ@m-ﬁ?ﬂoﬂworat ed under
reduced pressure to provide theytitle conmpound as a
gum 'H NWR (400MHz, COCl 3): cgt. 3H),1.58 (m
2H).1.82 (m 2H), 2.38 (m1 i 86 15 (m 2H). 3.38
(m 2H), 4.12 (q, 2H),
7.40 (d, 2H), 750(3 Pr ¢paMati on 92: Et hyl
1-f4-(4-chl oroph ' yl - M= 2, 4-t nazol -3-yQ- 4
nmet hyl pi per ne- 4-H#& rroxyl ate |%cN Oa 20 The
ti'tl e conpound was obtained as a dear oil in 86%

10 The tifle spampogndiwas oltainediiniSeilyielt from the zompoar of Bréaiaisiess C

and daMﬁet'foar at | onmwém?’%%%%%'wd&@ on 88,

emg eqyiva ﬂ(stofagﬁgchv!m@e ased. 2.00 (m 2H), 2.23

HN
H “'“ T FLE i S (s (n Wy S 6 020
(m "[' 388 6m. #'!tr&@i@@bﬂ./mmgzﬂ)raao (d, 2H);
16  LCMS nopAPCI'i422 [RIBY° tert - Butyl
4-(4-(4- chforophenyl) 5- (et hoxynet hyl') . 4H
P 1,2,4-triazol -3- yg-2-nethyl pi perazi ne-|-carboxyl ate
reparation 90: Engl 14i¢-clyaroptiengl)-Sdnethyldray, R darid peridfhe/p
nmrd) was added to a so&;?olylg of thea 203316

Ny—CH,

HC~/

20 Trifluoroacetic acid (0.84 mi., 10.85 mmol) followed by acetic hydrazide (2.41 g, 32.6
-mmo!) 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 MgsS0,

25 and evaporated under reduced pressure. The crude product was triturated with ether to

- provide the title compound as a white solid, 5.04 g.

Xs, Q). 7.15 (d, 2H), ()

|




5 conpound of preparation 49 (4.80 g. 12.50 nmd) in

WO 20¢s3atsgdr of uran (200 nL) and the sol uti onpmgﬁmﬂrmﬁ;
for 10 mnutes. Trifluoroac8tic add (710 ny. 6.2
mml) was added and the reaction was stl rred at room

H C@PPM H?'eﬁég{ﬂh é ) &e‘g L?i'g'd"T%?g@siﬂ)g{ g?l B'“-t 2D, 222 (re3H), 2.38

(mptH)02.82 (ma2H)) 8:26f(ime dH)) . 1aqh L2, 7.25 (8. BM) 058 ) ZH L EMIS 2m/z

ol | cartridge and di ddor onet hane: net hano
M?&ggggmﬁg 10 90: 10) as eluant, and repeated using

ethyl acetate as eluant to afford the title conpound

5 PigpataSi: ﬁé&f@!s%v&%b%@mmmm1 2.4
3.34 (s, 3H), 3. tﬁﬁzoa-myup@udnr@-d,aa:baxymi) 4.34 (s,
21-1), 7.40 (d, 2H), 7.64 (d, 2H); LOVS. nfz APCI

363 (M 15 Pre'bﬁ(g.bl on tnButyﬂ'
(4- (4-chtorophenyt) - thpxympt P 48-1, 2. 4-tri azol -
3- yQg- 3-net hyl pi per agi ne="I- cappoxyl ate Jne! = ~J \

OH The title conpound was pi ned in 67% vyield,

. fromthe conpound of prepar 2
simlar procedure to that degcribed for preparation

93, except that the reactioh was heated under refl ux.

T“"Wﬁﬁﬁﬂdm ml:s 63 rornt) waeadoebosaiiian obthe hydrazide of

""':ﬁﬁ&gz rop thendi] 4@ hé borRBouri of bE#r{ilin'a7 (2.24 0, 15.9

)oauq/matreaqhyn wiab bedled undey reflu forct5 hours.

ThettodledFhitRird ﬁa@ rfitiorié8 bERReh o rire Iy re
st SEN T o
redumdjmnsswélwmﬁideuﬁtb@u uﬂﬁ]gg g,ﬁtl on was heat ed

"H MY (bl GOy, 8324 . %9@ 19 retw B mter B incun, 2.86
15 (m, 2H)e3. aema-lmmuq.eemmss () 2. 15:¢de dH) ww(dmﬂyz 80/ (s, 2H).

pressure and the residue mas purified by colum

chrormt ograH; ﬁ on silica gel using
m)ﬁﬂmlhyldl-(-ﬂzﬂn&nﬁayﬂ-lg

o to provide the t ite foam
® mehfgu B M cfodiald
Yo

jgeegs

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
9.
' NMR (400MHz, CDCly): 8 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)"

50. 20 following a

10
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15
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'H NMR (400MHz, CDCI3): 51.42 (s. 91-1), 2.24 (s, 3H)
WO 2@s0B7¢em 41-1), 3.38 (m 4H). 7.25 (d, 2Mernfadidodis
2H). LCVs: miz APClI' 378 [MB) Preparation 2ok fhodsbss
96: 1- [ 4- (4- Chbr ophenyl ) - 5- et hyl - 4Fh1, 2, 4-tri azol - 3-yl

-4- . 15_phenyl pi Ine-4-carbonitrile CH [/~ Acetic
PrppAiatdR 8% 16l £ TGyl admethomme thyl-4+3 2 rhiagol-5
of the conpounqucﬁ.memmdemcégmﬁ,’;@ g, 8.93 mmol)
in n-butanol (5 nL) and the reaction was heated under

reflux for 2 days. The cool gi xp®m®, was concentrat ed
‘under reduced pressure 20 a he residue was
pre-adsorbed onto slic was then purified by

col um chr omat ogr aphy
di chl or omet haney, ~D. 88\agponi a (95:5:0.5). and
t he product Vas wleri t u tee,wi th et hyl acetate to

provi de the tide cOfpound as a s#lid. 'H NVR (400Mz,

Methiolgidetic abld ide(1(08) .4 ad a théZH) .
solutidA WhS/sBRSJ fof 10 Rnutdd T GEB8AR YHITP10 G PGS in®h viids added
- |

an & gt Vs s AL o R a5 ougs Thermigum was 11 a7 @
concesitraiad yridepiepaced iressure st the 5Udd (pRodubt Wils gurfb b-cotlumn

- 14 g. 18 83 ol 2daed"
T T i Lt e METACEN v M S0
80:10) 95 slwantrand regeated using ethytatetdteias éldarit Go giford e tieBoRipbund
as afom!{ Pagne (50 nl), and the reaction mxture was

heat ed under reflux for 18 hours. The cool ed

*H NI (400Mbiz. GRGL): 810:88ids 3H)e 0.421(slBH)r 282:3.05 (m; 4B 334 (and H),

3.34 8 e ! | 1L S, - . :

334 (IO S30GHC 904 186 PSS AR LG 0GR
AE? '}gp t hane: net hanol (100:0 to 90:10) to afford
the title conpound as an oil, 4.25 g. 10 IN NWR

. " .4 s, 9H).1.67-1.83 (m 414),
P”"%%%?%W@@ﬁs&%&m@mzﬁ i3zl -
(s, 2H), 7.46yl3:m&@hipiperatineicbarbbkftate LCVS: m z APCI'
407 [MN Preparation 98:
roxynet hyl ) -4H 1,

tart-Butyl4-[4-(4-dgo phﬁ :
2,44riazol -3-yq 15 pﬁﬂ ~Je- | - car boxyl ate CN,
. [o) J
Y
HC e, o

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]*

—
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[1cxo-C A mxture of the conmpound of preparation 59
WO J065/@3754 24 ol ), 4-chloroaniline (4.3 g. 20058405

and trifluoroacetic add (0.98%t, 12 md) in tgﬁueneL9

(40 mM-) was stirred at 100C for 18 hours. The cool ed

e PRt SR ARRBAY LA Forcaenibe sitmhANS 2hazors-

washed w th 2M sodi yipiperdsine-tdarbogydtet i on. The organic
solution was dried over MgSO4 ang, concentr at ed under

reduced pressure. The crude pr was purified by
col um chr omat ogr aphy on silicg~g¢€l using ethyl

acet at e: net hanol : 0. 88 amopl a%(95)5: 0.5 to 90:10:1) to
afford the title conpound as an white solid, 7.1
g. 25 IN NMR (400 42/(s, 9H). 1.75 (m
21-1). 1.82 (m 214712. 5 _2.76 (n1 H, 3.00 (br s,

1&:) 4.10 (m 214), 8 (s, 2H), 7.30 (d, 214), 7.58
dé | Aﬁiﬁb O dddedio :l&ﬁﬁ mp%:’é

:E Eﬁ?‘é‘g%ﬁ gn‘aa i)a":a;ﬁt ?%is 99¥\9o 101: ¢ & nd of

C‘gr;r% "r%ﬂﬂ' 2501mb)anddhe feaction was heated

under@afiu for 18 houts. cme fRattion WischeN&PRF sﬁ.rfrfeaauh der reﬂux with

%PE%IWS#%EW fsd gxloleahy e, cpledpicure was

fralgd r undes reduced qpessitec dindl othep residueawasnpu@d by column
chrBfne rapNg 1 09 (q%l ?fsﬁﬂ WW%@%@U@@% 95:5:0.5)
‘°9£°‘§'§? 4.14 (m 211), 4.42

HUMR @uwﬂz. ddcus 5142 % 9|-i$ £34 (éj aﬂ).%]o'H)(m. hﬁng '7.25
. 87l be mﬁéaﬁif ”? M 213107 (m@f@‘z'

2 58 (m IN). 2 66 (m 211) 3.45 (q. 211), 4.10 (m
21 1)pregardtion 96: F-{aXs-Criordphenyl)-5amethyi-4H-1,2.4-riazol-3-yi14-
phenylpiperidine-4-carbonitrile

-

CN
<

Acelic hydrazide (1.65 g, 22.3 mmol) was added to a solution of the compound of
preparatlon 51 (3.3 g, 8.93 mmol) in n-butancl (5 mL) and the reaction was heated
under refiux for 2 days. The cooled mixture was concentrated under reduced pressure
and the residue was pre-adsorbed onto slica gel. It was then puﬁﬁéd by column
chromatography on silica gel using dichloromethane:methanot:0.88 ammonia (95:5:0.5),
and the product was triturated with ethy! acetate to provide the title compound as a solid.
'H NMR (400MHz, CDClL): § 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); L.CMS: m/z ES" 400 [MNa]*
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LCVS: m zAPClI' ' 445 (MH] 101 X = norphol | nd-yl metlryl
WO 200346888 (400MHz, CDCW 8 1.41 (s. 911), 1. 65».:2]-"9@01,(,34"@

411), 2.38 (m 4H), 2.58-8477 (m 3H), 3.57 (m 411),

4.08 (m 211), 7.23 (d, 2H), 7.56 (d, 211). LCVS: mh

erlon 7 b S AR dacs

used

Prepar atl on 102: t!ﬁb@e%ng'-ﬁ-carboxylate

2-14-(4-chl orophenyl )-5-nmet hyl-41151, 2, 4-triazol - 3-yQ

mor phol i ne- 4- car boxyl at e J/" x & NCCNaa The
- O fs conpound was obtaingd @&s-an oil in 75%yield from

t he conmpound of prepard@ti §n 73._and 4-chl oroaniline.

following a simlar progegdre { hat described for WD
21H15/ 063754 -8 1120441004059 Preparation 98.
except that 1 eame toifluoroacktic add and 2 eq. of

“4-chl oroanitine wer used. LCMS: mh APCI™ 393 (MM 5
Triflugnogeaticaacido(@. 14Q53 1833 Mm@}wisYédded toa solutlon of the co zf“‘[mu"d of

prenatglids &8 (F DY 9 &4 FEANARVED ha i bbig, .54 e i tolaene

{50 mi.), @udllln.a mantionmixtws gasehéa'lec?&dbr relfux for 1@ Hlrs2 e cooled

wm@%l ut i on oWe ox%%‘ﬁ aﬁm'&fﬁggﬁg%&gﬂgéﬂg,

columg rqmygrpnhmms‘(imel mtmb)) aadehntemlion gradiienbs¥ \Was
cchlofuaitishefEindi 0o gt @%&Wa%' By

rcirites
' i bl €5 'reéﬂ(ﬂs 1.67-1.83 (m, 4H), 2.66-2.83 (m, 3H), 3.32
. 3H t.h
(. 3HR @08, 2))] m(@bﬂﬂlm&%mtﬁ%?ﬁa.ﬁhﬁo %’%ane (36}

|-|]‘The product was azeotroped
afford the title conpound as a purple crystalline
solid. "H NWMR (400MHz, COC(3): 61.39 (m 10H), 1.69

. 2.01 15 2xs, 3
Wﬁdﬁs ol Bl eyt 3o metio kb2 4-idaccs Sy
(m 2H), 7.05, 7. pipefidine-1dchrbbuylaie 38 (1 1H), 7.44 (d,

1H); LCOVS: nkAPCP 391( MH)° “

A mixture of the compound of preparation 59 (6.8 g, 24 mmol), 4-chioroaniline (4.3g,
33.7 mmol) and triflucroacetic 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 dichioromethane 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 ge! using

ethyl acetate:methano!:0.88 ammonia (95:5:0.5 to 90:10:1) to afford the titte compound

as an off-white solid, 7.1 g.

'H NMR (400MHz, CDCL): § 1.42 (s. 9H), 1.75 (m, 2H), 1.82 (m, 2H), 2.59-2.76 (m, 3H),
3.00 (br s, 1H), 4.10 (m, 2H), 4.58 (s, 2H), 7.30 (d. 2H), 7.58 (d, 2H); LCMS: m/z APCH*

393 [MH]




wo %ﬂ S

Wenyl )-5-nmethyl -4 -1, 2. 4s tnazol - 3-  PCT/IB2004/004059
yl i pyrrotidi ne-1-carboxyl a_t CN, Co 20 NN, c a+, a
A m xture of the conpound of preparation 74(1.50g.
5.92 mol), trifluorprparitiona®d to4pg3 PL., 7.1 mol)

Ph;‘faaration 104: tert-Butyl 3-[4-(4-cMro-2-m

TR CofRghRes AT e i town bekwiour 5. The cool ed

m xture was concentrated under reguced pressure and
the residue was purified by col kr omat ogr aphy on
silica get using an 25 el utj gr#édi ent of
di chi or oret hane: net hanol : t

%itl e conpound,

90:10:1 to 80:20:1 to%'
810 ng. 'H NMR (40 , 3): 64 (s. 9H. 2.01

(s, 3H), 2.22 (m 3§ .e2.94-3.70 (mgu5H), 7.08 (m

. 7.37-7.46 (m 2H); LCVS: nfr APCI' 377 [MH)®~ WO
. "‘%%?EU&@ ;eﬂ' the ?Spfpme@ EPayrdGeEsEd flRneprepatations 50563 and
64 aad d-chioroaniline, followi i )
o BULY! 4 (4 (4-Chl o1 () 35 MEEHFIRSedure L9 that desgriogg for prenargtion

-triazol -3 ynpi peridine-l-carboxylate NON; Ic -11

Prepid a A m xturée of tnhe conpoundof—preparat+onr—i—2—¢;
NG 3 %I ), 4-chloro-2-nethoxyaniline 5 (Bioorganic

icinal Chem stry Letters. 1999; 9(19);

an
89'3('X 2 sthdkyfmethi? g, 11.2 . miDr amd—tTiuoroacet+e

acild 3 I in toluene (20 mM-) was .
sti gy%‘g?‘d% Fépﬂg% & 3H) 143 (R PEY 1:5&311; 28),2:89-

di | mBH) 3ei2(y| 21); al1at(m, 2AY) 4@@%;%.&%@% SPE N
hyd [ [WaYa¥ tic ] )(t d éd
Y { 2R e e a2l 0 B L e e

100, | %5 22 2-triflueradthydd over Na3SOF and THem comtentrated

_6.4, (a1
101, 1§=('§‘,"PQH"!"‘2!|@9“M81 (m 31-1), 3.86 (s, 39405

ool {1TNGIR (406UEE COEEE B 4145 ool g2 . S0 1.5€ g, 2B
di pHMoHDn266 fmc2Hie8.45 (m 2H), £80 anyaH)] mél@@r@;ﬁaﬁﬁ H).

2
90| LOME) mioaPe FMHi:e title conpound, 2 g. VR
%g 48 (s, 9H) 1.63-1.84 (m 41-1),

: 'MR‘Wre a ??'gi( y L 2% m'AE"%r'
j_ %5%2.’7&[\@9 gHF" t %%56 nif%%ﬁ%&?‘% _

). $53 e Abl), KDB-(mn, 1) -2 (2 214), T1S6A.BH)3- Y G
pi [HECNSti ma-APCIoa82qMH) Bt e

A = 0.8 eq. of triflucroacetic acid were used.
B = 1 eq. of triflucroacetic acid was used,

: Prgparaﬂon 102: tert-Butyl 2-{4-(4-chlorophenyl)-5-memyl-4H-1.2.4-triazol-3-yl]
morpholine-4-carboxylate

-0

HC o

HC CH,
[>]

.The title compound was obtained as an ol in 75% yield from the compound of
preparation 72 and 4-chioroaniiine, following a similar procedure to that described for




lilts conmpound was prepared fromthe oxadi azol e
w
om‘%‘?m .;rEZpar ation | and 2,4 dighl oroaniine, PEFIBosHEp4050

simlar procedure to that described for preparation
- 105, except that 2 equivalents of aniline were used.
preppratior 984exRpithattDay. of triftliorbacdtis, acaH)nd 2Jecg of m&%e were
useﬁH) 2.20 (s, 3H), 2.42 (m 1 H), 78 (m

10 (m 2 7.22 (d. 1H), 746(d 11-1), 7.66 (s,1

LCM§ mAARGH 389dMHI53754 - 88- PCT/ 182004/ 004059

Preparations 107 to 116: MSC\J NON O Y The

appropriate aniline (Y Y-PhNH2) (1-1.1 eq.) foll owed

5 Preparation 103 festButt Hﬂémlc(rm&natwhenwsenadﬁmi © dAriazol3-
sol ution of the C%ngf _%r&ﬁ@?eel on 9 (1 eq.) |
toluene (1.6 5 nl an action m xture vvas
heat ed under reflux. The & was nonitored by

tic and upon conpl etion et 0 9 hours) the
m xture was allowed to e reaction was washed

with dilute ammoni a sp prne, then dried
over MySH4 and w3 reduced pressure.
The crude product scu-purlf| edyy colum

chromat ography on silica gel usng .

fford t he t?t?eﬁgggﬁ%&?%ﬁ“ﬁﬂgl ugﬁt@‘ﬁ %%G%Wwere
10 m(::id)Mdre%&&mas?ﬂea}éd e@ﬁ%% 3 ﬂ:}?@ W%ﬁ%m
e
ace 168:0
T oM X AL bl

*H NMR{40002; CDCK): 539167, 10M)oslso I HY=1.66:1.9 ) J e,
15104 U U s <10 B o

1H), 73808 1), 7.444d, 1H):06CHS; mitARCI 363 MR’

Preparatlon 104: feri-Butyl 3—[4-(4-dﬂoro-2-meﬂ1ylphenyl)~5-methyl—4f-l—1 2.4-triazol-3-
’ yilpymolidine-1-carboxylate .

oy
e

20 nd o, b

A mixture of the compound of preparation 74 (1.50 g, 5.92 mmol), trifiuoroacetic acid
(528 pL., 7.1 mmol) and 4-chioroaniline (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
25 elution gradient of dichloromethane:methanoi: triethylamine (98:1.5:0.5 to 90:10:1 to
80:20:1) to provide the title compound, 810 mg.
| 'H NMR (400MHz, CDCL): § 1.44 (s. SH), 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]'
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7.48 (s. 21-1). LCMS. mz ES 428 [Ma)' 11

WNBE)MB "H NVR (400Mz, CDEL3): 81.46 (s, PeriiB2obuitdosy

(m 21-1), 1.92 (m 21-1), 959 (m1 H. 2.68 (m
21-1). 4.12 (m 21-1), 5.66 (s, 2H), 6.98 (d, 21-1),

P e i 9 A s

(s, 9H), 1.74 (m XMpipeidinetiarboxylate) 2.54 (m IN),
2.65 (m 2H). 4.10 (m 21-1), ,5..67 (s. 2H), 7.21 (d,
21-1), 7.47 (s, 21-1). 7.73 j{d\ . LCVB: mz ES
500 (MNa)' WD 2005/ 116374~R2fT482004/ 004059 -89- 112
Y =4-CH3; Y= H 'HN ~ eR6i3): 81.42 (s,
9H), 1.74 (m .2H), 1.37 .41 (s, 31-1),
2.54-2.73 (m 3HME ., 6.94 (d, 21-1),
7.26 (d, 2H), 7.58¢ : mz ES 446 [ MNaJ'

113 Y—4 CN Y =H. ' H NVR (400MHz,CDCI 3): 8 1.42 (s,
thpzmmoumtpt prepaatiom1 (2ig) 7.52nibl), 4chiord-R-ridthoxyahffine

(B'dor%af m"d “Mi‘g f§' @"?&%”(Lg“gg'l 9%? 3(%30%?51(0%5 %5" 2

paroqeatic acid(0.29'ml: 37 ramel) in taluehe(20400)\Wiss stired at

Bswlﬁourzﬁ 1Tr{é5cdorad n?iiilh fufed §@ﬁﬁ% with 2M
ff"ﬁ‘l)"ﬁ"“é ol %ﬁﬁw%g;%%:MMMe
(2%)@dd weqnﬁmrésh:&wuuoﬁs Werd drickidver ﬂazé? %ﬁd ngipmh%ated

5 Y = 4-C ;
uncdfrftfoBo et The e proqustwas iy colrnshyomaioggaphy on
silicg gg! using MI&oméma:(ememahw.o 88 dimonta (50)0:0 b dohcmta afford

mﬁéé%@@# 6.84-6.92 (m 2H), 7.46- 7.54 (m
Z ES 462 [MH)® 116 Y=4-Cl;Y =3- CI "H
400Mbig-GDsQMICH 346 (8, 91-1)412634 849, 4H), 2768 (613H)22159-2.81

(m 0P8081%, 5440405 5 0 ol o, 4, Byt
lM”‘?sz(s 2H) 755(d1H) LCI\/B mMz ES 478 [ NH)'
A =1.5eq of aniline were used in the reaction.

Preparation 106: tert-Butyl 4-[4-(2.4-d|chlorophenyl)-5-melhyl-4H-1 2 4-triazoi-3-yl}
piperidine-1-carboxylate

o
Ay

The tittle compound was prepared from the oxadiazole of preparation 1 and 2 4-
dichioroanifine, following a similar procedure to that described for preparation 105,
except that 2 equivalents of aniline were used.

'H NMR (400MHz, CDCl): 5 1.42 (s, 8H), 1.65-1.84 (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. TH).




wozF aration 117: tent-Butyl 4-[4-(4-chlorophenyl)-5-
'{“F’? hyI t hi o) car bonot hi oy%oxy} nmet hyl ) - APET/NR2084003050

zol - 3-yl ] pi peri di ne-1-carboxylate HC/~~/~J\JJ 1~
HC-1 /os~ Oy CH s 5 cl Sodium hydride (60%

di spersion in m nerRrepadationd 187 @116 8 vl ) was added
to an ice- cooled solution of the conpound of

preparation 98 o 2. nt ahydr of ur an
(20 nm), and t ol u+Mn S j.?or an hour at
room t efrperat ure.’ Cagbon di sulffide (B30 L, 3.83 mvl)

and then nethyl iodide (238 3.83 mmol ) were added,

and the 10 reaction was Sty at roomtenperature
for a further 2 hours. Water gl m-) was added, the

S ek OV AN bbb pegtbmsasec ck o5 o)
wereaadeIB Abiulion 6Ethe cOMPUGRILFPir raaeﬁrst(heef.ﬂﬁﬂeﬁ%a us

{ rb nate sol ution. The organiC
5 mln@%?gé%bﬁ mixtite was heated under rTéGMon was
monjiored byl anﬁhmmcomueﬁonr(wuﬂﬁuté% enw.é. %'M
I en

°°°'°?" TRl Aol Mo e e gy q%‘%{ai%b&%%ﬁ driel e

S5 and evanorated wides ratiutkdpreissdre. aheemae ué%ﬂﬁif@d by

ooluMﬁ %&Wr&ﬁv oék%%cgg_ﬁl usiﬁg@!ﬁ@f%ﬂ?}'ﬁe %stgms eluant

‘omfé’% 4.13 (m 2H), 5.56 (s, 21-1), 7.20
Prepd, 2H) 757(d ZH), I .

Ng parations 118 to 137: ~Yx NY Y. 4M
rochloric acid in dioxan (8 to 30 eq. ) was added t g

104 Jof aH; h=¢f; the appropriate protected prpertdrne
and 105

sellq f tions 76, 77, 80 to 85,
v o |0 (it BRELE 5 8% s S 1ot tom, @1, 2
t hd 254:2.73 (m. 344)54.68, (1, @H),H.63 @MY, FO5HSHY. ¢

2407 4
be \pﬁ)e ]. The m xture was concenfra ed
under-re re t he was residue partitioned

10&3et’ mm&nm Beet hane and ITMsodi O Ry dr oxToe
soI LS arated The or anlc
SO ut I on @ﬂ%@bag ﬂé’é@cﬁ" 4 (m, 2H), 1.86 (m,
2,53-2.71 (m, 3H), 3.84 (s, 3H), 4.08 {m, 2H), 5.61 (s, 2H), 6.91 (d, ZH),
6.96 (d, 2H), 7.50 (s, 2H) LCMS: m/z ES* 462 [MNa}®

108 |Y=4.F;Y=H;

H NMR (400MHz2, CDCly): 6 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: mZ ES* 428 [MNa]®

110 [Y=4Br,Y=H;

"H NMR (400MHz, CDCly): 5 1.46 (s, 9H), 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/zES* §10 [MNa]*

111 | Y=4CF;: Y'=H;

1H NMR (400MHz, CDCHy): 5 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]"

L' I




- 10

evapor ated under reduced pressure to afford the title
corrpounds. Prep Data No 118 Y = 4-Cl; Y' = 2-C; X =
CH3 'H NWR (400MHz, CD30D): 8 2.05-2.22 (m 4H). 2.58
wo(zﬁﬁmga"/% 3.10 (m 3H), 3.45 (m 2H), 7.78 PE‘?/IB;%WI»MM

(M 1H), 8.00 (s, 1 H .-8&CMS: nfzAPCI’

119AY—4CI Y'ZZCIZHS X—CHS HNI\/R(4OOM—IZ

2

nn')')o /)Y 6862 (¢ 2N 2 N9 /m

3-|‘,
(s, 1
= 4-(C|;
(400
2. 21|\/|

Bl
-91 1
"H NV
(m 1
7.04

Y F T VAR 505 (o 31y 5 50 (0 1), 750

H NKRGEOG Mz, chbc:a)Ls?h/Eiz ($TI0R) APE (nr.&ﬂi. {iNr{Im 2043341
=,.H = 2-0%0:l-pyrrildin

5. Y2 Bard e 40 AP o by W 2D 0. By 05

(8, 26)-) CMS2rEBES T46AMNa]'3. 14 (M 2H). 3.45 (t.

Y =460 YVEI® W0 20115/ 0(x3754 PCT/ 182004/ 004059
D'H NMR (40@ikz, CDCH)HS 142 8], 9R),4- 12 g 28, -192/meHN 3 55

10409 %8s I 4 po iy 50 é??%&?‘?#?é 20 75245

&), 2 (d, PHIAGMS: mRES* ﬁasmmé 8.03 (s, |

g~
=1, 2,

81. 83
5. 66

mz ES
=1, 2,
1.75

Jwtsr“. g'zéﬁ S Ciethyl ' H VR (400|sz, CDB0D) :

‘H NER((AQOMHS, COCIHSS D48, OH), 1582-1.78(8BH)A1.86 BHRH),

§o%§r§') %3@ 1@25'137 (-ﬁ é'@,lo‘?a @H 2f), s's2\B: 11),
3557 (ch b)), 687 (dnthi)ayi25 (GHW fﬁO@NHZ“B@@l'B) 8
Ecw@*)n/zés%sgmﬁ;*%b 2. 53 (m 3H, 3.16 (d,

5. 62 (g .12 (t QI—h 7AQ

2
(45
H X
81.79
(s, 2
LCVE:

H =4k =3 £S5 328 [M—I] 124 Y = 4-Br;
='H VR (heiomizalcob@jlmww f' Wégp (mogqj @57

i i ke s, Sy 17@@?@55 Snis, 207 6o (o, 746

64 (i, SH)IEMS{ WIAES® 462 [MH)*

116

Y = 4.Cl; Y' = 3-Cl;
'H NMR (400MHz, CDCls): & 1.42 (s,-QH). 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.

Preparation 117: terf-Buty! 4-[4-(4-chlorophenyl)-5-

({[(methylthio)carbonothioyl]oxy}methyIMHA 2,4-triazol-3-yl)piperidine-1-carboxylate

sy O~

Cl

§
\r \CHS

]

-Sodium hydride (60% c_lispersion in mineral oll, 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 af room témperature. Carbon disulfide
(230 pL, 3.83 mmol) and then methyl iodide (238 L, 3.83 mmol) were added, and the
reaction was stirred at room temperature for a further 2 hours. Water (1 mL) was added,

the mixtu

re was concentrated under reduced pressure and the residue was partitioned




125 Y = 4-C; Y = 3-F;, X =1,2,3-triazol-2-ylnethyl 'H
NMR (400MHz, COC13): 8 1.80 (m 2H), 1.93 (m 2H),
2.54-2.66 (m 3H), 3.22 (d, 2H), 5.66 (s, 2H),

Wozg%‘a’gf 88 (m 2H), 7.47-7.53 (m 3H). LCN%C%%IHW&%M

126 Y = 4-0; Y =68-C; X
=1, 2, 3- tri azol -2-ylnmethyl '"H NWMR (400vHz, CDCl 3):

b%ﬁ%@f@%’é%’a?%éf?d%él?n%.zg)ﬂi%b'qmnate/swwpd %m}ganz
phésé®ag drie2dier MGSB addlevabotdied undbiredded driisuid/ &k e
P 7t%ﬂ%ﬁlﬁﬁf§$ %&Bé.@ﬁck}gn%to?%ap%h%ntf%gé%%%g%hgﬁ&&ﬁ/ l,gradit,'nt of

dichicseméthransirpthaBol B8 a(minorﬁé—b&? $o 860 95:5:05q affor@be itk

5 cr%ﬁgﬁng iszgpélé yetﬁawdohg \?@6 n‘gg oo XL(_:NS: mz ES 378
"HINMIR $400MHzz SDCRY: Bl 12 (5y9H), H7RIGR. ZHO 0.98Hm, ZM)CL.8Y (s, 3H), 2.58-

2 ﬁl(snﬁ %11-13; £13 &ngﬁb@ 56 élg-‘ly ?26? (éﬁ)gvzg%( éHf‘w gn/%;Q’Cl

564(d 1H), 684(d 1 H, 7.20 (d, 1 H),
731(d 1 H, 7.46 (s, 2H). LCVMB: mlz ES 358 [M’
WO 2005/ 063754 PCT/ | 02004/ (1114059 _ -92 129 Y = 4- CH3;
10 v - H X 1,2 3-triBeBeC 9§$mm137-=H NMR (400MHz,
CDC13): 8 1.74-1.98 (m 4HN 2,43 (s, 3H), 2.55-2.68 @@
(m 3H), 3.20 (d, 2H), 5%60/ (s, 2H), 6.92 (d, 2H :
2

7.24 (d, 2H, 7.51 (s, .’ELCI\/B: mz ES 324 (Mi]’
130 ¥ = 4. CCH3; Y' = H = trlazol-2-ylnmethyl 'H
NI\/R (400MHz, CDBOD): 8&\1./72 v(m 4H), 2.45 (m
265(m 1 H, 3}00(d v2H), 3.82 (s, 3H), 5.62
45{%(%& rg aég in gdm(af ’@_ﬁ ;01 &aia@%ﬁo oLngzp o%he@ppropnate
protdcidt Bipernidine séle@ed fromt grgparationd/R6,( 20 @oHo, 85, AnH 305 8 116 (1
eqé arg%:e&gﬂgiééb% 2#%Lnfnagl4)z%|}dqgﬁ ?%ﬁ%@aigﬂnle%fg %on'{ é!ﬁ"?p’erature
15  fortigiweenOMBandizhaess. TEE3Sb{eE{was kBndentrated@indeiteduddd pressure,
thet \ﬁésf fﬂlﬁbé baﬁﬂuﬂ%ﬁ %Meeﬁd%&@%n&%&dﬂﬂ hydoxide solution

and the layers wgre se;’:?rated The organic” solution was dried over MgSO, and
evaporated under reduced pressure to afford the titte compounds.

Prep | Data

No ' .
[178" [ Y= 4-Ci; ¥ = 2-CI; X = CH,
'H NMR (400MHz, CD,OD): § 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" 1Y = 4-Cl; Y' = 2.0CH,; X = CH,
'H NMR (400MHz, CD,0D): § 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, CDCl3): § 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}'

0




2H), 3.56 (s, 4H), 5.77 (s, 2H), 7.43 (d, 2H), 7.60

(d, 2H), 8.75 (br s, 1 H, 8.94 (br s, 1H), 9.18 (s,

1H). LCVvs: mz ES 345, 347 (I\/H] 133 Y =A-Cl; Y= H X
wo2nekddeishy! i soxazol -5-yl net hyl '"H NVR (400%,,%%})40;9

8 2205 (m 2H), 2.20 (m 2H}91-3.00 (m 2H),

1H), 3.38 (m 2H), 3.54 (s. 3H), 425(3, 2H), 748

Cm—2H) 7. 58 (d . 2k) LCMS. .z APCI' 358 [MHl' 134
Jei 4y’c|4-cw- = HyX = 2 4-triazol-1-yimethyl i

gbsrrgtwwﬂaéioo‘kn@(@@ %"réad'gmh&/ﬂl 2.1 'ﬂdﬂ\(ﬁn Gﬁg%'\qiz(m

D
3.15 %'11}13??-6"‘ @3)2536.&1 2le,|)7 043(d6a|-|)( gszmsz 827(s( ti). 8.03
.j_H)m, & ﬁ@ {_WSQ,H)ZM Am,.q APCI" 359 |MF] 135 Y =

= n\/rl m vl.oxvmet h\/I 'H NMR

1% |\X—|z"' éthrﬂa)K 2i3-toszolrz-vimetVl2  50-2 95 (m 3H).
3 4 ‘HNMI%P(BOOMH% é@zém 53*@31558&4—[11265 b')%él% %323‘&1 |

(i s o, 7o @ 20t ap T b sty %
2- pi [eSiinyz ESY Be0 fH ' H NVR (400M-z cocus) 8 1.41
20 2 40

s w-ﬁvé‘aww-mém-z-ynéwm o 78 d
2I£I) ‘ﬂlwg«momﬁmncgvmmo 018 53(fét 2HVH 53 (WO3H), 3.16
e I e L R R Ao S

1
H
1.ma1map (m 4H, 2.38 (m 4H), 2.58 (m 3H), 2.70

SORIEN

g, = B e g 5 S a < e

r eadt’ chmmmw-lz GACLE 8 AR (at, 2H), UBTem, 2HY BcScR.65 (m, 3H), -

26 LI 21948, 2, TR o

PreddMbi’i ons 138 to 141: x Ncl A solution of the

e S e A

et HaHdYMR (400MHacBPEIs): & 1868 (o, 2K 1rﬁ3r(Ter2H) M@ﬁ(w r3é‘ﬂ.
at  |raomiggt foeqy

cond ent,ra %E?Psﬁgtgf] zﬁéﬁzoé%@%p@;g@r?w g{gﬁe reS|
was W|th tol uene. The crude product was

128r t M & mmdv' = 3-Cl; X = 1,2,3-frlazol-2-yimethy!

"H NMR (400MHz, CDCI5): 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 | ¥ = 4-CFy; ¥ = H; X = 1,2,3-triazol-2-yimethyl

"H NMR (400MHz, CDCly):  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/z ES*
378 [MHJ' |

128 | Y =4-Cl; Y’ = 2-CH;; X = 1,2,3-triazol-2-ylmethyl

'H NMR (400MHz, CDCl,): 5 1.68-1.87 (m, 5H), 1.91-2.15 (m, 2H), 2.45 (m,
1H), 1.65-1.72 (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/zES" 358
[MH]*




bet ween di chl or onet hane and 1M sodi um hydr oxi de
- solution and the layers were separated. The organic
solution was dried over MpSO4 and evapor at ed under
wo anetisgBed  pressure to afford the title conpeuigsoesyRiaen
X Data No 138 f N 'H NWVR (4#@0MHz, CDC13): 81.78 (m
2H), 1.80-1.98 (m \=N 2H), 2.56 (m 31-1), 3.16 (m

2H), 5.12 (s, 2H), 6.75 (s, 1M, 6.84 (d, 2H), 7.00
z—-ARCH+ QAQFI\/I—_I\ 139

2 ﬁwfﬁb‘e&)ﬁf‘”@%‘ﬁ* SoT e (m 4H), 2.04 (m
=N 3 NMR 480MAHECTON): 8174-1308l(h, @R), 224d)(s, ﬁ-l)oé)s!s@,eaiﬁb

6.4 2

Ca 13 3 08 etnra b0 2. £ G phh g 34 {8 aH 7 £k 2

(40 uemsmcass')mwa}oe 2.19 (m 4H), 3.03 (m i 2H),
bk Kk oFAvIMeYw g 05 (d, 1H),

\% 58'H NMR (1607MH£ CE&°O¢811F2—1 79?M&qm;5mcé H), 388 :Iin'VH)n

(40?)% é@éﬂdﬂssﬁ'ﬁ 82%8856‘%' 3. rhﬁ‘%kﬁ i&z(ﬁs

(t, |2H) J.CMSQWZ(ES -'ﬂle)[MHJs’ 00-3. 18- (m. 3H) p3p43,.§[n

T S R L Ak L T L v

evap it HMBJ400MKz, Quﬂh)coﬁeﬂﬁpﬂ OS50 4H), 24d-2:605(0r4, BRIREXH 6/¢ni, h

0 AR hlE AR L0 ST S L e

hydf 3¥HMMi de salt of the title compound. 5
, ! 4- [e ?L%Cgl ;?%ﬁg@azom 4 'Byx methyi)-4H1,2,4-triaz
ol - 31WMR -de)1p 80-1.98 (m &), 2.80 (en/BH), 3.20 (m,
Hy;:l [ aphb 86 ¥§ 485 istr7i 8, ﬂu)oxas (d, %), .60 (aV'2F), BFEYUH <, IuF
SOLUE B2 Rr 2 11618 WRRH MY mvz E5° 345, 347 by
133" | Y =4-Cl; Y* = H; X = 3-methylisoxazol-5-ylmethyl
"'H NMR (400MHz, CD;0D): § 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): 3 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), 8.4 (m,
2H). LCMS: m/z APC!" 371 [MH]'
136 | Y =4-Cl; Y' = H; X = 2-piperidin-1-ylethyl
* | 'H NMR (400MHz, CDCl3): § 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 APC!" 374 [MH]'
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preparation 97 (3.75 g, 9.22 mmol) in dioxan (50 nli)
and the reaction was stirred at 10 room tenperature
for 3 hours. The nmixture was evaporated under reduced

wo nassie and the residue was re-di ssol ved pariB2004/004059

di chl or onet hane and washed “##th aqueous anmonia, then
brine. The organic solution was dried over MgSO4 and
evaporated under reduced pressure. The crude product

1gel 0g i : met hanol : 0. 88
armbiH NMRIGOIHL,)CRE)ES 1.36:41.90dm, 48), 2f3c(mgl 4H) 8.56i(;), aH),

(m DB . ghc 1P, 2 983 (30 ng Bt 7o, el Chedl®
3H) m{zm:(gramr 7:22 (d, 2H), 7.57 (d, 2H. LOMS:

a..4

Ui o V, ; . -
AT T5alon THKIULE WG3 SVREO R e it PRSP 13 WapP o
isolte Yhe|hydmghlpligeesallnf the ti§g gompoingk i de Hry HG'N NA

GL L. 4M Hydrochloric acid in dioxan (20 m-) was

added to a solution_of the conpound of preparation 99

(990 ny. 2.35 mol )PTeﬂafﬁt'Gi@ﬁﬂg?EDWﬂ:-) and the

reaction was stirred at pwmopxtenperature for 18

hours. The m xture was ewWgp@erated under reduced

pressure, WO 20115/063754/=8%-_PCT/ B20114/ 004059 and

t he residue was azeotr ' di chl or onet hane to

afford the title compoynd/ 9M2={ngy. 'H NVMR (400MHz,

CD30D): 8 1.02 (t, 3H),NT1.80 (medH), 2.55 (m 2H), -

2.76 (m 1H, 3.05 (m 2H), 3.38 (q, 2H), 4.42 (s,

A solytion pf iiw appropridle protegted piperidipg selecipghfrom, preparations B to 79,

and %k tod7 €1 é:)c{._fiﬁaim infdthakofe hybrdchiorié a6l (93 ARBMBY') was stirred at
5-methyl - 4H- 1, 2, 4

,4-triazol -'3-ygpi perazi ne
roQ tRFeReSEHIESPT 4 haws— The mpxiyre waS cansanirated iRy Tegucsd pressure

anii Nheli rexame ?\&13- aZeotfbped 'Rith a%i@?% t1 gha cmiegbioenctoflast partitioned
onpo 0 reparatj.on .12 9, nmo, [
befifeh SPasrorRiRnS s W Sodiin e edion "R thel Byers ere
separated O IThe exngenicsaktionfweas dfied overUdgl0, dritcevaporated eindersreduced
d ‘ d dried i
pr%ég%gé %ﬁﬁgtﬁ%ﬂﬁr?@g&% pressure an ried in vacuo

conmpound as_a white solid, 3.8

Prepl NVR (XOOMHz] D&8®C13): S 2.23 (s, 3H), 2.80 (m
dbl-fl), 3.05 (M 4H), 7.25 (d, 2H), 7.50 15 (d, 2H).

138 /\N/S "H NMR (400MHz, CDCla): 5 1.78 (m, 2H), 1.80-1.98 (m,

\=p | 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 S /R» 'H NMR (400MHz, CDCL): § 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 (s,
1H), 6.82 (s, 2H), 6.85 (d, 2H), 7.48 (d, 2H). LCMS: m/z
APCI" 357 [MH]"

H,C

140" N, | 'H NMR (400MHz, CDCLy): 5 2.06-2.19 (m, 4H), 3.03 (m,
\/U 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 (¢, 1H), 8.58 (m,

1H), 8.78 (d, 1H).
LCMS: m/z APCY' 368 [MH]'




Preparati on 145:

1-[4-(4-Chl orophenyl)-5-nethyl-4H1, 2, 4-triazol -3-yl]p

i peridin-4-am ne dihydrochloride cN CH3 H2N . 2HC
wo fibs/A7s4 suspensi on of the conmpound of preparaBioemodBo

(32.3 g, 82.5 mmol) in nmeth¥nol (250 m-) and 4N

hydrochl oric acid in dioxan (40 nL) was war med to 50C

XL

1$1:d JZ;E% re angﬁh%ﬁmiggodb@lfg bg ﬁn?ﬁ’ ﬁ:@‘ H),
alydrpf
ered

t et R.1&0, 2H)) 2.97 te 2 S0 3. 1hy(ns, EH),B.4%bfm, 2H),

Corboul 55 ‘LIRS P TNEE.00) POy B2 (1 By S

1.9 (m 2H), 2-@65(@/”\8@1 ﬁ)BGIMHm (m 2H), 3.36 (m
A =l= reaction n‘h‘?ﬂre Wé); eva[lpmo?ué?ed tndef Fﬂducé%@gﬁﬂe gﬁd‘ a3dotroped with

tolp@p/ 1%&@@@ Ovafdgiyrate;q Wit pglly{ af¢etafe diltered and dried o afford the

hy&oﬁmaﬁo&ﬁhlopme-aﬂea@ﬁmh@henyl) 5-methyl -4H1, 2, 4-triaz
ol -3-ylJ piperidine N CH H NNH .6 4M
Hydrochloric acid (5 nl-) was added to a sol ution of
5 t Reepacatiomiad: 4{4-(Ciparopliangii58miMaxgrietylpaH-1,2,418az0n 8 yi)
' in dioxan (10 ni) andthpéF tlon was stirred at room

tenperature for 18 hours anal ysi s showed t hat .
starting materi al ren so additional 4M
hydrochl oric acid in" n (15 m - ) was added and the

concentrated* under r¢ e ssure and the crude

product was purified b Iurm cé; omat ogr aphy 10 on
silica gel using dictoromethane: met hanol : 0. 88 anmoni a

4M( A rddhickic. acihin cmxadqso nwamasamaea ® aesdnum:ﬁ Iaf the compound of

P R AR R TR Mt i
10’ roofnrtenipdrature. f683]109f} (Tihe Bbfyre m7ev(aﬂoraféui)und& r]aﬂuc(ed pressure

antf' Hhe re }_Eudée? \%dé‘ (%-E%sol%gﬁﬂ él@?é}gl%?%\haﬁe O%ﬂd( %i@%wﬂ élq%eous

amiroalg, theppring. e organiggalytion »as drieg-over MoSPa ped ¢\eporated: under

redﬁcéd”fprGBéd?é 0-THe BRIIB YrdE Wds) p&iraa%bialébtuém RFonsdltdgrpRy 2sin a

s;hca get ca?lﬁdge and dichlioromethane:methanol:0.88 ammonia (90:10:1) as eluant to
15  afford the title compound, 1.99 g. .
'H NMR (400MHz, CDCl): 5 1.80-1.98 (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 [MHJ"

reacti on was stirred fo her hour room
tenperature. The reactl Pl ure was then

Preparation 143: 4-[4-(4-Chlorophenyl)-5-(ethoxymethyl}-4H-1,2 4-tnazo|-3-yl]
20 piperidine hydrochloride

O
oAt

4M Hydrochloric acid in dioxan (20 mL) was added to a solution of the compound of
preparation 99 (590 mg, 2.35 mmal) in dioxan (20 mL) and the reaction was stirred at
room temperature for 18 hours. The mixiure was evaporated under reduced pressure,




triazole M ZZ cH, N Ni ct 20 A solution of the
conpound of preparation 104 in 4M hydrochloric acid in
di oxan (20 nl) was stirred at roomtenperature for 4

wolfisfogazsTNe M xture was partitioned betweenpchifybsmnosose

10

15

20

25

acetate and 2N sodi um hydr ox$®de sol ution, and the
| ayers were separated. The organic solution was dried

333 bR 25 e AR SR R Eei R RSB i B¢ Cptipugo. o0

8g.2. 00 (m 5H), 220(m 5H), 2.80-3.02 (m 2H),

B eyt Boprils «EpJ% 4 1 Jolh g Fgish A brasm,

305r{rm, 62!00&36)@%9 4.491s, RHpasRLd, ahl) 17488 (d, 2H). LCMS: m/z APCI'

3‘§1[[ +4- Chl or ophenyl ) - 5- (et hoxynet hyl )-4H 1, 2, 4-tri az
[]-1.4- diazepane N - -CH, HNJ 4M Hydrochl oric

ac:ld in dioxan (25 m-) was added to a solution of the

C O PPspaPation§ 144D144- ﬁF@mé\bbﬁ&hyﬂ-%-fﬁ&hﬂﬁkﬂ‘l 2 42ri281-3iperdzine

di oxan (30 nL) andther%y%tl nvvas stirred at room

tenperature for 18 hour gihygrpehiarde; ure was concentrated

under reduced pressure and.,'&s]_emi esi due was partitioned

bet ween wat er and et her. | ayers were then

separ ated, the aqueous ph G basi fi ed using sodi um
hydr oxi de and the sol u%'ﬁ xtracted with
di chl or onet hane (3x). e fo d organic extracts

were dried 10 over MyS o affoed the title conpound
as a foam 3.84 g. 'H NVRP 400|\/Hz CD3CD): S 1.78 (m
4MHHydr@chintic(acid i idioxarB (1B17S wl.) 849 add&d:&@a(snmumpf, the gorgound of

dé%a% 33 [g?gzp é?g ylﬂg’)ﬁnoi)}fcﬁm(&?om&mde Is6VRE: ) dHe?né P ction was
slimpd;al(raorgii¢ropespiea for 30 Sinutast Torymidulsywas.eyaporated yndsriraduced
ﬂéss@re)ﬁn]i dhed Maﬂﬁi !B)dfan‘dOtﬁé o &ﬁnpoun@h?a whft@s&lm :NS Eh e

NI AODBE G bhacki® 50 280 B e 0o AM) S oy 750
(@f@)procedure described for preparation 148.

Preparation 145: 1-[4-(4-Chlorophenyl)-5-methyl-4H-1,2,4-triazol-3-yi]piperidin-4-amine
dihydrochloride

ﬁ\}—cu,

HN .2HC! -

A suspension of the compound of preparation 88 (32.3 g, 82.5 mmol) in methanol (250
mt) and 4N hydrochioric 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 mlL). The resulting solid was ﬂltered off and dned in vacuo to

provide the tittle 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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'H NMR (400MHz, CDCI3): S 1.14 (d, 3H), 2.10 (br s,
1H), 2.60 (m 1H), 2.82 (m 2H), 20 2.97 (m 1H),
3.07 (m 2H), 335(s 3H), 4.28 (d, 1H), 4.40 (d,

wo zﬂlH)ﬂﬁ.iﬁ-l 38 (d, 2H), 50 (d, 2H); LCVS: mpgerABSehinedis

[MH' - - -—------- W020%5/163754PCT/16 0
04/ 1104 O 59 -98- Preparation 150:

z
o ol 48 BPAR L bic2 B REHFS kg 5% e
Cl Trifluoroacetic acid pip&iding was added to an
~ice-cool ed solution of t he ceypound of 5 preparation
93 (2.80 g, 6.63 mml) | Ji chkgr omet hane (25 nl) and
the solution was . stirreg-#_roomtenperature for,an
hour. The m xture was ed under reduced

acetate, then washed HI N s oo um hydr oxi de

ol 2R BBl P o St i rar

10 (846U 0, ms pmol)f inedioxan (10| mbh and tenedactipraplay stised gt aoom

et 8 B 5 A BB A s

addjlipnab4M nydrachigricacid inidioxan (§ el wapadded and thenreaction vmost:rred
for @furlhé‘u‘ Wa‘ M'fgmps%?eg) The éhcﬂoga fkture Wﬁ tﬁer? {ﬁ;!rated
und)er W“E?F’ p@pﬁure pS\g he EQIdQ pboduq}@mg PUF mmlumrgggop raphy
on silicaYe? SRR thmaroirﬁlhane meghanol :0.88 ammoﬂla {‘5}(31 |1—{|-J 1 ). The ;%roduct was
I - ri
w‘rgpéwﬁ"ﬁ%wam 860 3E1eY 0 e T e cotpinsh o6 auofwhite
foagonpound of prepar at ion 1 (3 g, 11.2 mmol),
[, LN

H AR B0E GRS TR 0 P, 1008 ot e, T8 1S o8 Baps. 3m,
2.58 $o. hit)) 2:80<m, 1H), 3.03 (m, 1H), 3.16 (m, 1H), 7.06 (2xd, tH), 7.35 (2xm, 1H),
7.42 (2xd, 1H); LCMS: m/z APCI" 291 [MH]"

Preparation 147: 4-(4-Chloro-2-methylphenyl}-3-methyl.5-pyrrolidin-3-yl-4+-1,2,4-
triazole

’ CH, '
o Q ’
N -l

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, CDCly): 8 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, tH), 7.41 (s, 1H); LCMS: m/z APCI" 277 [MH]"
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20 stirred at roomtenperature for 110C for 18 hours.
The cool ed m xture was concentrated under reduced
pressure, 2M sodi um hydroxi de solution (10 nmL) added

woaRd/ee3TRe M xture was azeotroped with tol uepgrndfieososo

crude product was purified lay- col uim chr omat ogr aphy

on silica gel using dichloronethane nmet hanol : 0. 88
nmoni.a (95: 5 to afford the ti

Behppta 48 2o RRpbary b meteormeipi-oh 1 54 Kape 11 4-
400l\/Hz CD30D): 81.81 (Maz n,e 1.92 (m 2H), 2.00 (s,
3I—I) 219(s 3H), 2.60-2. rqc311) 3.20 (m 2H),
7.38 (d, 1H), 7.46 (d, 1H), bs, 1H): LOVB: mz
APCI' 291 [MH ' WD 2005/ PCT/ | 82004/ 004059 - 99

Preparati on 152: N

4-[4-(4-Chl oro-2-fluor nyl - et hyl -4H- 1, 2, 4-tri az
-3-yl)piperidine di¢rifyuRrodcetate ' ICH N NNT

H2CFrOH G 1 A m xtug t he” ognpound of preparation

1 (900 mg, 3.4 nmol ), 4-chloro-2- 5 fluoroaniline
4M Hydroghlatic acid 115 dioxan 25amll) wes faddedt tma solutiorac e (c@B8@ound of

pr%q%r%tifgg ;66 7@@? 1083 nﬁ:ﬁ&l}lﬁo e%ﬁ r@( E‘r?l.? URP thatrb5ctiBA wak stired at

The ure was concentrate
roQRdPPeratir kg 19#\@5@ rl8e mixtg® wasRenrentratadadervgdyged pressure

anﬂ1 mbtbreendwswé?soﬁé‘fﬁﬁﬂdéat%ééhd%ter rdUaRéH. PITRE JaVers wERE then
{9% ﬁ_lvvas azeot r oped t ol uene angwt he cr g ut
seB?’B Q1AQUEOH?, PPRTS WY % LHsingG: FOdivR FWEPXAR ng fhe solution
wasi ditracted ahmuhabmgrom:]mhellt(mon Ufeaﬁb?hmlﬁedoi?rggﬂi gxtiacts were dried
t hano ant a :10:1 to
ovg}olﬁ%a?’@n% rcgﬁfgpecqrp%oupfi?fg r? é]{ﬁhd as an off-white
"Hf NIy (40BBHZTCD OB )NB/R. 78401 I2HY,, 2.8DGh33k), 3.23. (8231, 3(B0O((m, 4H),

L2 PO 21000 o, 2oy LR ep? SR 5T

111), 10.10 (br s, 1H): LCMS: mz APC' 295 [MH' 15
ﬂ@ﬁ?ﬁ&ﬁél\ 949; 433 (4-Chlorophe;() 5-&me21hoxlyrr}ethyl)-4H- A-tri zol—3~ﬁ]—2—

4- (4- Cnhl or ophenyl) I 00r oet hoxy
] 4H—1 2, 4- triazol - 3-PehyPBEIZIBBNe HNB<N N \ F

i / \
HC, ’&"N

The title compound was obtained as a yellow oit in 5% yield from the compound of
preparation 94, following the procedure described for preparation 148.

*H NMR (400MHz, CDCls): § 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.'ZH), 7.50 (d,
2H); LCMS: m/z APCI" 322 [MH]' -
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\"~F F Trifluoroacetic acid (2.49 g, 21.8 mol ) was
added to a solution of 4-chooroaniline (3.63 20 g,
28.4 nmmol) and the conpound of preparation 58 (8.0"qg,

wo 280k09378301 ) in toluene (50 nl), and the reggtiPaodipaked
was under reflux for 48 hof#s. Tic anal ysis showed
that starting material renai ned, so additional

frifl ti s ad e
trenelioh 1855 s EakrorsBnll HpH RGN R B aPE 2o v o
reflux. The cool ed n1memMpwmmmneextracted w th water
t he aqueous sol ution baS|f|ed usi ng pot assi um
hydr oxi de and 25 t hemNext racked wi t h di chl or onet hane
(4x100 nlL). The conpj %th extracts were dried
over MgS&4 and evaﬁ%rated reduced pressure. The
crude product was purlf colunn chr omat ogr aphy
using a silica gel cart ae an R an el ution gr adi ent
of WD 20115/ 963754 - 10Q0/~¥CT/ 1826t4/ 004059
dlchloronethane.nethaﬁ%l.0.88 ammoni.a (100:0:0 to
TrifiBGrodcetit dojd (26 noli)weast dxdettith a8 ice-oogiealisslution. 68 4hd) cormpbuliRbf

preéaﬁ'gg%?. (?W gséﬁgﬁg?lﬁﬂ?ﬁokﬁkﬁ’ﬁ% i(gé&@gﬁirg@heiﬁatfﬁon was
stirdd 88ropm temprature &t apcdhoup Hhe MixBiBe wais cRhfentratellBnderireduced
G
predyie hfnd el s s i Byt b, e waspecd it W sy
hydm?_"d@, Spiptigry oTh33°f99'I“? |§P'H€9ﬂ ‘u@ﬁwéﬂemf Ng8O= amd) evgmraigcta under
reddcbu %fésdﬁtepy{'hbdﬂv% dr@dtiﬁwﬁ!‘rpuﬂf%d%ymlrﬁn cﬁr&hé@ﬁg Wsirfy a
3

siicg Sebarflod aod B8 el PR 8 ShGRE RanSMetarolhel argmania

(100 tt HG10: vifto aﬁ&ddnéammrmn@pdnﬁmawwmgm oin (283 ny,

e o fUR, B b 3niee 3 AR T Dol Y G A T B 0

4.3438, 2H)ntse ¢, 2HE .52 (dr 2H)d LICMS: an/z APCH 822 Mtl}“ The
m xture was washed 15 with 1 N sodi um hydr oxi de
solution, dried over N%S'ﬂm and evapor at ed under
r Brapagation 35¢:s%4ré-Chinfe-2onethdphisnydrianetidg Hol.2 #tiagak-By
col um chr omat ogr aphy belp?énhinéa gel using
di chl or onet hane: net hano . ammoni a (90:10:1) as
eluant to provide the tjt ®wnpound as a yellow oil,
45 ny. LCVB: mlz APClI ") 20 Preparation 155:
4-[ 4- (4- Chl or ophenyl) <4H 1, 2, 4-trazol - 3-yQoen:
zonitrile

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 (3¢ mL) was
stimed at room temperature for 110°C for 18 hours. The cooled mixture was
concentrated under reduced pressure, 2M sodium hydroxide sotution (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 ammoma (95 5 0.5
to 80:20:3) to afford the title oompound as an off-white foam, 1.45 g

'H NMR (400MHz, CD,OD): & 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, 214), 7.38 (d, 1H), 7.46 (d, 1H), 7.59 (s, 1H); LCMS: m/z
APCI" 291 [MH]"
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N - ONCC Trifluoroacetic acid (600 pL, 8.1 mmol)
was added to a suspension of 4-chloroaniline (2.1 g,
16.2 mmol ) and

wohndsarss®@i hyl - 1, 3, 4- oxadi azol - 2-yl ) benzoni t r ipegnfstpidoaikh
fur 25 Praktische Chem e, 1984; 336(8); 678-85) (3.0
g, 16.2 mol) in tetrahydrofuran (50 m-) and the
reactij o reflux f 22 hours, The c
PRl VRS e prr tiorene el A ot iees Cagaperiine
m.) and 20% aqueous O. aﬁnwetate(ﬂo m.), and then
the |l ayers were separated. ,The organi c phase was dried
over MgSO4 and evapor at ed ’\7@,‘2%5/ 063754
PCT/1821101/0011159 -101 reduced pressure. The
resi due was triturated and a m ni mum vol une
of ethyl acetate to affor tI e conpound as a
white crystalline soli v ,H NVR (400MHz,
CDC13): S 2.38 (s, 3H), 72"_f§°*('d %H), 7.55 (m 4H),

A7mf§(ﬂ1ré tbof &) compddra: omp?eﬁ%ltl&gﬁ R@dd] mg> T4 CRAbB! 4QRIoro-2-
ﬂ@fqa&!ﬂ'('q (98- b g R 7S Imma) ﬁé‘{’ Hefluorprcaticoacid (288a¢lo| 3.3¢ yma)) in

,_ toﬁ:@ﬁé’ t@mg):\héjs stirfddat 1% % Swtﬁs SﬁlléJEdo@a tmdupf"ﬁsgédnﬂéﬂtrated

dro .
ﬂ@&ﬁl%i qew&ﬁl Qﬁwaramowﬁ ede%w}ha nﬁ*tvrsr\wanoawmteﬂwder
reﬂl?oea m}essﬁreZ 'mé%éldué‘wﬁé %ﬁ&ﬁbd@hlmeiueﬂé)aﬁﬂ #E chide p?dd&@lfwas

ct eat ed upder refl
puifien By) SBlfyy, Misiretoase ooy glioa a8 Holay ooy gulioh sradsint of
. dighderorhethtmeimatheaol; (xw Iaménw @ofiont lergg/20.Mows saffofdiathe title
mﬁ?ﬁ’gbﬁ"jaﬁﬁ fyﬁlté(\ﬁyﬁm?@égh?' ed to pH 6 and concentrated
uce

ressure resi due was extracted

"HNVR $4Q0MHz, @mtmzae(mam 2.60 88, tHINDAD fm(ZH); 2,89 oy,
oH)'€86 wsagnﬁwnnvm ?uggnféﬂl)tgéﬁg)r?:ngﬂrli‘@ﬁ Ar§ S (\As:

evapos at reduced pressur Uct” was
me#A r?aqsdﬁl"'\)\nth ether, filtered off and drledto

afford the title conpound as a white solid. "H NWR
7.19 4H)

(Frepaiafion I55ck {4 Gilgrophenyifiz 4 Fiarot Ba kb 410,24

Preparation 157: tnazol -3-yl}piperidine

4-[ 4- (4- Chl orophenyl ) -5-nethyl -4H 1, 2,4-triazol-3-yljb
enzoy chloride \-G

Jrae

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. Tic 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 MgSQ, and evaporated under reduced pressure, The crude product was
purified by column chromatography using a silica gel cartridge and an elution gradient of




Ocl cl Oxalyl chloride (3 nL, 32 mmol) followed by
N, N-di net hyl formam de (5 drops) were added to a
solution of the acid of preparation 156 (2 g, 6.4

WO B0Rhes734n di chl oronet hane (200 m -) and t hecipsodidose
“was stirred at roomtenperat@®re for 2 hours. The
m xture was 25 filtered, the filtrate was evaporated

A N

apsliAd48s an orange oil, 2.01 g. WD 2005/ 4) 63754

1 4 )
Hﬁ%ffﬁ%ﬁéﬁ%g 058y 4 A9 (R (RSt 20,
4.20-4.41 tre61HX €.58 232 FVr%’b@rﬁtl)l. 888 (& 2H); LCMS: m/z ES* 375.1
5 mH*[ 4- (4-Chl orophenyl) - 5-methyl -4H1, 2, 4-triazol -3-yl)p
i peridine-4- 5 carboxylic acid N \CH3 -y, NOH C A

solution of the ester of preparation 90 (4 g, 10.4

PRARaFation 184445 @SBy LS (IubAethdRy meR R IFR], ,4't|nazol-3-

di oxan (20 nL) was stlrr&q at roomtenperature or
hours. The mi xture was R&rdiN8ned bet ween wat er and

ethyl acetate and the ases were 10 separated. The
aqueous | ayer was aé‘f@\e%r«{o pH 4 using 2N

hydrochl oric acid, th regulfting precipitate was

filtered off and vvashedvm wat er. The solid was .
triturated with ether lte and dried in vacua to
afford the title conpo tRe solid. "H NWR

(400MHz, CD30D): 81. . 1-1), 1.81 (m 21-1),
1 ( 21-3. 36

10 “V%’ﬁ?efb%"““f%"teo‘é%é(ﬂvm 13 ZE&"?'E 10lupd by 8 Sphigiat d1e on
corfipdling of preparation 117 (160 mg, 0.33 mmol) in dlch!oromethane 1 mL) were

o5 5 8 SRR okl O B G

dichorittiane KEOmThat -7890. é‘maeqmumwamamwhtt@wamdmeora V\/m te
tentchite ol /3D il iekisufi 8f ERBLEE bl The piihrt By SRR

15 with 1y swmé‘psdrowﬁasolmnedped@wer MoSOuandsMdparaied aindenreduscsd d

. prebsuré. "Phe Gadd b@Buct was purified by column chromatography on silica gel using

dichioromethane:methanol:0.88 ammonia (90:10:1) as eluant to provide the title
compound as a yellow oil, 45 mg. '
LCMS: m/z APCI* 361 [MH]}" .

20

Preparation 155: 4-[4-(4- Chlorophenyl)—5—methyl~4H-1 2,4-triazol- 3-yl]benzomtnle

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 fiir
25 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 fayers were separated. The organic phase was dried over MgSO, and evaporated




"H NWVR (400MHz, CD3OD): 8 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, 21-1);
wWoRBMARI3TM z  APCl - 388 [ VHO 25 WO 211051063 P8%/1B2004/004059

PCT/ 1B2004/ 004059 -103 Prepdadati on 160:

1-[4-(4-Chl orophenyl) 5-net hyl -4H 1, 2, 4- triazol 3- yI)

T DA BB R A e A e
of ethyhaasitjte toaffordhe ditle compryutid @s iackhite Srystallins salid, 2.82 gl ,

FEIRg g, CofkE 8 28 te N, 18 Ak P dFl it g 2o
LeMSrmAaIES’ @8m{MHU, so additional sodi um hydroxide (4N,

5 5 nm, 20 nmol) was added, and the reaction was heated
under reflux for a further 18 hours. The cool ed
i Rreparation 45¢; 4-[d1(4-Colocarhenyine-orethyl-HiH1 . 24 teiazal-3-ybenzoic acid
-water, and the layers were separated. The aqueous
phase was acidified to pH 3.5u s 2N 10 hydrochloric
‘acid and extracted with et agetate (2x). These
conbi ned organic extracre j ed over \gS&4 and
evapor at ed under reduced )pLesSs / The product was
. triturated with ethyl 9% . ¥ resulting solid was
; - filtered off and dried e provide athe title conpound

£ %WE& L&g%;i’dnh ﬁyd@o%#%ﬂ)ﬁ ({Ilm@gl() o =110 Ry oee §ded to a
sRiulion of tBe conpoupdof Mrdparabiohd 561(2.7 al-B 2 miatin @tﬂ\yleﬁdrlgl,ycol

10 dIrg%ﬁyl (ﬁﬂl(e A @Tgkaoﬁggﬁeen émﬁ%ﬂe?féﬁ L%)B@r?ﬂux B Ho oftts. Fhanol

' me2wes 3ddedand lhee‘eaqtboms beated gnder Jsflux fodd furthex 7R hours. The
chlea n&memaacacﬂm togm BRG ¥bhcR Al @GNARR ?édﬁcé@pré&uaa The

a&f 3 ortronwmse to a SUS enSI on
B R eraded LG dePmel e metianocs 8 armb (B 4% fe

sespensioh wad A@nifiterzd and the filtrate was evaporated under reduced pressure.
16 The product was triturated with ether, filtered off and dried to afford the title compound

as a white solid.

'H NMR (400MHz, CD;0D): 5 2.38 (s, 3H), 7.19 (m, 4H), 7.58 {d, 2H), 7.90 (d, 2H);

LCMS: m/zES 312 [M-HJ

20  Preparation 157: 4-[4-(4-Chlorophenyl)-5-methyl-4H-1 .2,4-triazol-3-yllbenzoyt chloride
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
25 filtered, the filtrate was evaporated under reduced pressure and the residue was

azeotroped with dichloromethane (3x200 mL) to afford the little compound as an orange
oil, 2.01 g.
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and the m xture was stirred at roomtenperature for 72
hours. The resulting precipitate was, filtered off,
washed with ether and dried to afford the title

WO mosigpotsmd as a white solid, 14.5 g. 25 ' H pddAsedQQMuRo

CD30D): 8 5.30 (s, 2H), 7.3®W2(d, 2H), 7.44 (d, 2H),
7.78 (s, 2H). WD 2005/ 063754 PCT/ 1B2004/ 004059 - 104

R

H RS éﬁ#ﬂﬁ?zb%@ﬁym G 7P B IO 29, T4 fn 30890

(d,-2).hydro-3H 1,2,4-triazole-3-thione N cl NA
sol uti on of the corrpound of preparation 161 (14.5 g,
46. 5 m’mlnz“and 2M sodi um 5 hydroxi de solution (232
Rreparsd®nit$81 1-[4-(4-Chieraplany() SomethyhidHnh2, 4dtiazol-3¢ipiperdhe-4-
for 18 hours. The cool ﬁ.@@IF dye was acidified to pH
9 using concentrated hydrochloric acid, then it was
extracted with dichl ororreth 2 (£x250 rrL) The
conbi ned organi c sol utions e e évaporated under

NOMHz, CDClI 3): 8 5.54

reduced pressure to aff
white solid, 7.5 g. 10 @ , :
(s, 2H), 7.05 (d, 2H) 42 (0 H, 7.58 (s, 2H).

Preparati on 163: %
2-{(4-(4-Chl orophenyl }%‘-(rret hylthio)-4H 1, 2,4-tri azol -
A sglutiar] ofdhehester-of prephraticd-20r (@ag 00.6 mmolNnd AN dodiuriNhydzbxide (13 .

L 92 fRlof e 34 L P HIft et ooty Brmoile KPR ot e
mimwespwgmegsemm)er and e@vlra@hgam arfdhe phesesSeverd - )
sepai"ii@leot h‘he%ﬁﬁ@&ﬁ%ﬁ?wﬁ@ cidified orﬁl-Pﬁjuﬁfu%g garBa-E@Erga%fdufh%

m nut es. ol uenesu
feswsmfﬁ% e yasfi "ga\mﬁ %{H‘SNQ shed with wates mmem@twnwmm
ethdérefilerad érﬂrdnés iMiaeud esaffordde taé cérﬁﬂ:mndtag mﬂfuatsuﬁoe for a

W R M ERAAE: 6 0TS B bt AFy: Tt eithog 2 1iss s 20

1H)aZB® (r,.@H)ch P ©-8i38¢ms 2H), 7i4ar(d (B49)07.62 ¢d, 2ARd bri ne (300
m-) then it was dried over MpSO4 and evapor at ed under
reduced pressure. The crude material was purified by

Preparation 1581 bifef4cChlonohbenyt)-5s2H: 623 drisizoksyimgthyt)-4H-1,2 4-triazol-

di chl or onet hane: 513}]&@&8),"9(4‘353,&@“'@§C|gl uant to provide

the title conpoun

543 iy °

a

~ The tille 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, CDsODY: § 1.48-1.60 (m, 2H), 1.81 (m, 2H), 2.40 (m, 1H), 2.82 (i,

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]" -




10

15

2

o

25

'H NMR (400MHz, CDC13): 8 2.70,(s. 3H), 5.64 (s, 2H),
7.02 (d, 2H), 7.41 (d, 2H), 7.54 25 (s, 2H). LCMS:
mz ES 329 (M\a]' WD 200511163754 PCT/ 1B2WK4/ 004059

WO 2050@7dpar at i on 164: PCT/IB2004/004059

2-{(4- (4-Chl orophenyl ) -5- (met'®¥l sul fonyl )-4H 1,2, 4-tri
azoI 3- yI)methyI} 2H 1, 2, 3-triazole " HC—J NY~ N

mml) et b)?gagﬁ'ﬁ"??@%b@fﬂﬁ%‘ﬂw!é‘%cﬁ rig2R- 24

preparation 163 (m&hyplpanm 4mm‘b9:xnlmacidchl ororret hane
(60 mM-) and the reaction was_gtirred at room
tenperature for 18 hours. The"\m\ cH,e was diluted with
di chl or onet hane, then was dN h saturated sodi um
brine (200 ni).
Na2SO4 and
concentrated under r e. The residual
solid was washed wi th etdsanol , the dried in vacuo to

AR Ut o bl SHERRH1 425, £o oSy S

S6IB8N (Sl 224 mmid))4ildibxhn (S@M%ggﬁitlrrddmnd%ﬂum hotks, Tic
i Pl ey s BoleiTEmn B8 areiionatsogmeveraritn (4

mt.Rdmuel) was addadn anst the mesclioBwas datedindentefix fons furthde ts

: ’ﬁUu%OWh%eco%@? Fnidle'Hds QA [)tmfmed betv(%en ethyi gostate an anfi water, and the

| or o- | uor oni trobenzene

layersefe seperated) Tha gueays shaseovas Qﬂﬂiﬁeﬂd@, pH @Fﬁwsengéu he
HydaehioAdadd Bnd bxtracRd with reth?l Adetatd) ). hm&se Jhs.nea zsfguﬁse

SRt PR Bl Mok By shmboreid et Tedhoed pregpyrey, Thmgroduct

B tmﬂmﬂwuh éthyl\sattete. (Tha resuilting sollar warfiltersdefiamdWrie® o provide

tﬂ@ﬁued&,l ,q‘yg Saogﬂgn?o I?@porat ed under reduced

ssur compound as a solid, 3.45
gl NMIRI(WI-[MODWB) §AD@I(8)3H)81.38 @1, 2H), 1.9%m, 21-!)122( (5. 3H), 2.92

@%Bé?a@ﬂo g 'i'g g) 494-3(%3!)?%? &dl ?P I"] (%' ; 3‘/\§§n' |"I'/£ ﬂpci" %@Aﬁ%

Preparation 161: N-(4-Chlorophenyl)-2-(2H-1,2,3-triazol-2-
ylacetyl)hydrazinecarbothioamide

A Z?’H‘u’”;f"{?

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,ODY): § 5.30 (s, 2H), 7.36 {d, 2H), 7.44 (d, 2H), 7.78 (s, 2H).




A mxture of the nitro conmpound of preparation 165
(3.30 g, 16.4 mol ), iron powder (2.7 g, 49 nmol) and
calciumchloride (810 ng, 7.4 mmol) in water (5 L)

WO 2045d@6&hanol WO 20115/ 143754 PCT/ t 82004/ 004€398B2004@8059_ . .
(30 nL) was heated under ref®4x for 3.5 hours. The
cooled mxture was filtered through Celite(r) and the

S r TIh
Ploplifich, 19354 SELEBROAGYAG MIES o BEIEE R fiy RO
acetate, the |ayers W\e%trigzqglen3dhiote and t he organic
phase was washed further witlh brine. The sol ution was.
dried over MgSO4 and 5 e\§ ted under reduced
pressure. The crude productN s purified by colum
chr omat ogr aphy on si I | SI an el ution gradient
of pentane; et hyl aceta 10 O 100) to afford
the title conmpound as”an oil, 2N H NI\/R (400|\/Hz

A %‘gn %)thfém%zun tdf B"Q‘ e 418(34 %9746 g mmol) and 21“ ggdium

5 hydroifle mmwnqz@ mi} 465hmnaw ln)étuaiwootssdn vaostirred & 80 for 18

nofg e ePuREmc e Dol ) i BngeNisSe iiphionc 4.

theahi itushsoextraeted itk d(cﬂlﬁﬁmeltﬁana 1{6basbenlyo rrue cembinesorganic sehetions
' {
wefd oVaBilted (AR Prdsdlre 8 affbidihs e cEpoSRd 4t'd s i
- 7.%9. acet oxybor ohydri de (10.3 g, 48.5 nmmol) was added
10 "HRMRA (400MH2, C§ 5! L. ! e ion
VR 40D oD ORI S T 05, 2B TRl catn 76 [0 36
reacti on was washed wi th sodi um carbonate sol ution,
Preparation 163 2MpS@CdEp t@h@%r(ﬁie&@uhisﬂﬁh A LSRR Q-yl]methyl}-zH-
pressure. The resi dual ol was purified by col
chr omat ogr aphy on si | i ch?gdfi@29i ng et hyl ‘
acetate: pentane (86:14) ¢b afford the title conpound
as a pale yellow solid, 6.3 g. "H NWR (400VHz,
CDCI3): 81.82 (m 4H), 2.5 21-1), 3.98 (s, 2H),
7.37 (d, 1 H, 7.80 3 \ 7.87 (d, 1H). LQVS:
m zAPCl " 241 [ MH' Prti 168:
~4-Chl oro-2-(pyrroligin~#¥yl net aniline N2 25 No A
m xture of the compound of preparation 167 (6.2 g,
15 Potassigm fgrbbytoxiday 2/ @p6rmmmD wiaes addgdiio@ seyfion of the hempadund of .
prepdfitionl1s2\RS8 fqusis ﬁﬂl‘ﬂﬂ'ﬂh fslraBldrdfirdSi2s6 i) éﬁlﬂﬂ}a guspension was

.tenperature hours. e mxture was
stir PH% (RO 1RMBpBERYIE ?‘5’ 30 inyteRe Wethyhastoliengsuinbonate (48 8.025.7
mmiok) s adtediamittie Pibas@wae hedied unasr réfisk 45 minlles, théh Broom
| m%ce)lralt'ure f&r%rf&[ﬁ'!aef%q{oﬁp Yne rr‘nb%t'u}el v%gs &luled with dichloromethane (1000

20 mL), washed with saturated ammonium chloride solution (300 mL) and brine (300 mL)

then it was dried over MgSO, 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, CDCl): § 2.70 (s, 3H), 5.64 (s, 2H), 7.02 (d, 2H), 7.41 (d 2H), 7.54

.25 (s, 2H). LCMS: m/z ES® 329 [MNa]’
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WO 2005/ 063754 -107- PCT/ 1112004/ 004059 wusing an

el uti on gradi ent of dichloronethane: nmet hanol : 0. 88

anmoni a (95:5:0.5 to 90:10:1) to afford the title
woonmyes as a solid, 3.95 9. H NVR (400MHger filibhioss

1.78 (m 4H) 2.48 (m 2H), -®559 (s, 2H), 4.65-4

(br s, 6.56 (d, 1H), 6.98 (s, 1H), 7.00(d, 1I—I).

%ﬂ%‘%ﬁ B *W*@?g SHERRYEhIA 212 4 igzarayimetwr-
ol - 3- ygnet hyl ) nor phol i 2¢¢1,2/[3Nfékole ty O a A sol ution

of the conmpound of prepargtion 101 (8.6 g, 18.6 mvl)
in dioxan (50 m-) 10xan 4M hydrochloric acid in

di oxan (30 m-) was stlro” roomtenperature for 18
hours. The sol ution was at ed under - reduced
pressure and the resid S LHj ti oned between 2N
sodi um hydr oxi de sol ut} and etihyy acetate. The

resulting solid was iltered off"and dried to afford
Méts clilbroperberbir@didq3.4gy, 2966 Irﬂrmmig aﬁ!dedto?a gbiutibh of the

ohipbourRiol RrafRratoR B b G s SHELIR Ak eoiedhant () ik e the
reacticnwas stioed ot om temperatire forl 1?heurs wﬁmnmwwammm

. (0] na
d%”‘%ﬁc’me“*%%@gn WRTRR A SaluSaiBd futlfty BEtbonapd Siuph G800 ) and
bt"'@n(z M). The graarioselution viastdniad over NaySQucamd\condenttatad indsr
retilcsPprB Y. )'ﬂieﬁ'@énﬂﬁgl E&zd]wé‘s%égﬂéd/ Wit} Enarldl, Shé{ls%leg:ng%cuﬁo

% A suspensi on of Boc- I SOﬂ ecotl c acl

or tae e compond qst?e‘“'l'ﬁf“cﬁ“&‘i ®f preparation 18(18.5
‘mwm@o@wnﬂmocu)m slie tlsl BHR BEdg3. M) (2.9 (dTbR), 7\93%0,2980) ST

(ﬂaﬁgq&'\ﬁfgt’f@%gn?ﬁb%yl ) - 3- et hyl car bodi i mi de
~hydrochloride (25.6 g. 25 133.5 mmpl) was added via an
addi tion fu ﬁg é %? hed with
addi t i onal ?}%h?'gﬁg Fgan hig -ﬁ%’?xyn%“a e/l ting
solution was warned to anbl‘{ent temperature. Once the
reacti on was conplete, iso- r°opano| (150 m-) was
added and the honobgene sol uti on was concentrat ed
in vacuo to approx 165 heoqt_%g to

Cl

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 dituted 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 (400MH2, CDCl,):. & 1.49 (t, 3H), 4.19 (q, 2H), 7.00 (d, 1H), 7.05 (s, 1H), 7.81

{d, 1H).

Preparation 166: 4-Chloro-2-ethoxyaniline

A3

A mixture of the nitro compound of preparation 165 (3.30 g, 16.4 mmol), iron powder
(2.7 g, 49 mmol) and calcium chioride (810 mg. 7.4 mmol) in water (5 mL) and ethanol

Cl
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approx. 70C, and allowed to cool to ambient
tenperature with stirring. The resulting WO
21(15/ 063751 -108- PCT/ 1182004/ 804059 thick white
WO B4 vas filtered in vacuo, washing w t PCT/1IB2064/004059
i so-propanol (15 nL and 30 Tﬂﬁ) and dried in vacuo at
50Cto give the title conpound as a white solid, 25.3
(30 rLYWE hediBE uhde} YO (BT RSTHORE. rhd ESGEd ARUAEUES fitered through

concentr at ed reduce pressure to | ow vo

Celile® ped the filkigle wasugPnaeidratadeenden reduced Beassyre( s'ﬂzen@)s-dan avas
pavuuﬁaé@mlvaermtér 85k &Ry %ytsﬁ,a:ﬁe % wéresgeﬁéfaﬁedvﬁnlﬁnhé‘ organic

two mnutes. After overni ation

PSR Was| Weshed Urthen With {Brioe.o Tom)SOUIRR Wassfiiadogverciasd, and
ev&pdr&euﬁirﬁér (rédueced predsLreandridr brgde | ';I?fodu’t!? Was urﬁ@%t%o column

ch%mai q'serlénl a?lgelp Js&%%%tegg:o? H{a%m&’ ofﬁfn@fefﬁwﬁac(e;%te (1 02) Oto

0: 00y B fford tReltitle dordgbupd as ad bi), 2.4g.21 (s 2H), 7.70 (s,

1 a t0,162:

AR (gBotle” Enclh 1486 3u) donf o B 8T Iy B30 . B
illustrated bel ow were synt hesi sed as a library. The
fol |l ow ng .I' aci d,
ZCO2H, \/vagr%ggé% g:hl‘j&?% q'tglbc%gﬁ %In)?%? hydr ous)
plus 3 .75%triet hyI am ne .2M concentration. the
am ne of preparation 2a was soI ved in DVA
(anhydrous) plus 3.75% tri\ | am ne at' 0.2M
concentration. HBTU dj | ved in DVA (anhydrous)
at 0.2M concentrati on. N. B (Gentl e sonication, in

a warmwat er bath (tenp <40C), was used to dissolve
Pymeligineté mnd8.§ mmel) wasrdded tea §oll)tIOE>q§ §rchiopn2-pitrobenzaldehyde

G Ef&%@l%ﬁ in aéwl&’aﬁzefh%ﬁ&h's@ hLY3Rd g]e‘%ﬁmbﬁfu%aﬂﬁ%%t ?c{b% 30

m cr onol eséger wel exper 1 nent et al

temperaiurs fer 30 Mes«nTh% t@ﬂ as thep craled &n ieer ane sedieng| y
tnacetbbjbbrdhhdirﬁ:ler(mgg) 48 5 ReivaaRRIdeE pErtitivised r Ofé ddaitian was

co e A PR il o Giop oS o0l TG cton wes

washed with sodium carbonate solution, dried over MgSQ, and evaporated under

reduced pressure. The residual oif was purified by column chromatography on silica ge!

using ethyl acetate:pentane (86:14) to afford the title compound as a pale yellow solid,

6.39. .

"H NMR (400MHz, CDCls): § 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-ylmethy!)aniline
H!

;o O

- A mixture of th'e cbmpound of preparation 167 (6.2 g, 25.6 mmot) and Rane&@ Nickel R

(400 mg) in ethanot (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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b) Carboxylic acid solutions (0.15m , 30 pnoles, 1.5
eq.) were added to the wells 30 c) HBTU Sol ution
(0.15 m, 30 pnoles, 1.5 eq.) was added to each well

wodyothyﬁpol ypropyl ene 96 wel | BFI ate was seaPEWIBIOG4N08059

PTFE and Rubber gasket and “'Clanped between a pair of
metal plates. WO 2005/ 063751 PCT/ 1B211041004059 109

ugb.g mesumﬂ?rsd.&mf BeRbRhetanadme381:4.84 aénﬁnaﬁt(séi?@s V\Ed

down in the —oven overnight

géégq)“‘tal‘ft dp‘f‘%tP W%?R:?%‘ﬁﬁ@!ﬂ’ 388 9pl aced in a Genevac
'H NMREE0OMAHE, DD CIHQY ¥ 28tm, 451)9.48 nrpbs?& \t.«ﬁr a65-4 90 (br s,
re- 0

SRR o BT SO o B L T
Purification was carried out by RP-HPLC. HPLC

purid jcation, conditi - .10 | umm; Ph x. Lu
1o, Pro@ ST s Hhrepretul Baeantp £ VaARDr LAt aE Gt
A: 0.05% Di et hyl am neyljmethwdjmerpholiteuent B: Acetonitrile
Sanpl es di ssol ved in:90% Oj, et hyl sul phoxi de in water.
15 Sanpl e | oaded usjhg ofN Aut osanpler with

I nj ection Vol unme of ' on/t&Purrp Initial
Conditions: Solvents AY .0 20.0 Fl ow
(mM/mn) 8000 G Ison ump & |ent Ti met abl e:

Time A% B% Flow (m/mn .00 80.0 20.0 8.000 25
0. 20 8002008000 7@0509508.000 9.00 5.0

A ggutlonsof%e compound gf preparaf‘on ‘? 010 6q, 1%165:91%3[) 91 dzlgxalqn (?G %%)
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 ethyt 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-Butyt 4-{[2-(2H-1,2,3-triazol-2-ylacetyl)hydrazino)
carbonyl}piperidine-1-carboxylate

5 SLO\‘( 3R

A suspension of N-Boc-isonipecotic acid (30.0 g, 130.8 mmol) and the hydrazide of

:preparatlon 18 (185 g, 130.8 mmol) in dichloromethane (150 mL) was cooled in an ice

bath under N, 1-(3-Dimethylaminopropyi)-3-ethylcarbodiimide hydrochleride (25.6 g,
133.5 ‘mmol) was added via an addition funnel, and the funnel was washed with
additional dichioromethane (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 stiming. The resulting .
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- 30

30 Glson 119 uv detector nonitoring at 254nm

Col l ector set at 225nm Dual sensitivity 200 Peak

sensitivity 80 35 Peak width 0.3 mn. WO 2005/ 063754
wo 20051@375PCT/ 1820114/ 0114059 HPLC anal ysi s a@riBbdode®ose

and Mass Spectroneter det ai'!® Col um: Phenonenex Luna

C18, 5um 30 x 4.6 mmid. Eluent A® 0.05%

thibk %ﬁB’EIQG@ Was kner\é@tu? Ezaéﬂou ﬁ:ﬁ&mﬁéhom %Ge’ r#a'hbz' @55@?@&? h8%nL)

di ssol ve

and gHed@ Vaglr%@ 5@"¢ mv«guaa cqmmcwnd af e@thite) soliloR3i3g (65%)50

Th\é\l'lih 6§ frémdRe hl'trﬁﬁ’&rﬁ/wérg cBhléH?ntrhféB tuhaér rQﬂH:?H ‘i:l’%%gére do {ow volume,
Solvents 10 A 0
the-IRSHRg SYrHRma% Fsi'tﬁﬁ’ with B)ate&m E\H a““l’ﬁﬁi‘["@”%?ﬂi’e@r@@!v@rﬁ thick

stu?rymiitiﬁbh& mifes)r attee eoeriﬁgmegﬂhhlano?p M@bﬁ]ﬁﬁ%&nﬁlféﬁﬁ gaptd
e.. Tine % % Fl ow

gl g s yashs wihigptonft s 10 mLsNsGed oo B 0Citgve
additicrial moﬂmt%gmwm Waters 2488 dual wavel engt h

1 2 nd ELSD

H IR (et 501 425, BT 4 507 Ces (mrard ikt @7 e BT nlth. .2 .

ZHNES?.; (SH); T.00r, 8H), 9.15 (d, 1H), 9.75 (d, 1H).

Examples 1 to 162:

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 umole reaction, scale can be adjusted accordingly within this range).
Reactions were performed in a polypropylene 96 well plate.

a} Amine solutions (0.1ml, 20 ymoles, 1 eq.) were added to the wells

b) Carboxylic acid solutions (0.15ml, 30 #moles, 1.5 eq.) were added to the wells

¢} HBTU Solution (0.15 ml, 30 pmoles, 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 metat plates. :




Waters ZQ 2000 4 way MJX, ES+ Cone voltage: 26 v
- Capillary: 3.85 kv ES- Cone voltage:-30 v
Capillary:-3.00 kv Desolvation gas: 800 I/mn 35

waEmugss7sienp: 300C.  Scan range 160- 1000 Da pdrpannymosese
2005/ 063754 PCT/ 1B2004/11114@69 -111 Ex. Z Mass ion

of HPLC Ret" No. product tine (Mes) found 1
2- et hoxxéflepyr idin-3-yi 412.15

3-8)r 778 of &?étﬂ??ledp'fh@hwe"z{q@ qat' 69"0 3@ thep 4idR ¢ogl Wews in the
411 dmnbvamight 2- met hanesul fonyl - phenyl 459.12 1.6 5

anegoqtai‘et{\s é&e'g tﬁ%:lanwf ag@pl%c%gn ag:-)eng\?ar}%l) rgnigolve%ife
4 flsmemphenyl 399.13 1.74 9 2-Chl oro-phenyl 415.1

5 1 qﬁﬂg aé}né?éf ggﬁg%gﬁd é&ﬂ%é”ai %811}1520111) and any partlculate |

2 4- maﬁﬁflvasaelpMdWymmﬁor% 1.99 13

rg di c%oro pheﬂ%ld ﬁ@%ﬁl—%l.gg ig 4- et hoxy- phenyl

425 17 1.77 16 4-nethyl sul fanyl - phenyl 427.13 1.85"
szcqmmaﬁérpc&umswoxy phenyl 445.11 1.89 18
1

° 432004 hengenssdigh b e FO AmiSt 7 1 82
: Temperature: ambient

Eluent A: 0.05% Diethylamine in water

Eluent B: Acetonitrile

Samples dissolved in: 90% Dimethylsulphoxide in water.
16 Sample loaded using Gilson Autosampler with Injection Volume of 550p

o

Gilson LC Pump Initial Conditions:

Solvents
A% 80.0

20 B% 20.0 _
~ Flow (mtmin)  8.000
Gilson LC Pump Gradient Timetable:

. Time A% B% Flow (m¥/min)
0.00 80.0 20.0 8.000
25 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
30 |

Gilson 119 uv detector monitoring at 254nm:
Collector set at 225nm
Dual sensitivity 200
_ Peak sensitivity 80
35 Peak width 0.3 min.



21 quinolin-2-yl 432.15 1.74 22 quinolin-4-yl 432.15
1.6 23 quinolin-3-yl 432.15 1.57 24
2- Chl oro-6-fl uoro-phenyl 433.09 1.54 25

WO 285Beatisehl or o- phenyl 449. 06 1%0 95 26 PCT/IB2004/004039
2,5-di fluoro-phenyl 417.127'1782 27
2, 5-di met hoxy- phenyl 441.16 1.55 28

HPEC &ndliyél’s U dRioRY GWMaMpel;ﬁorﬁetﬁr déi&lsz 4-di f1 uor o- phenyl

8 30 dlf e 417.12 1.85 31
1 Fap PAnoRask ing 518,80 B D ben B 63754 110
P4 20 00580Bidthpiamind In wateet hyl - pyri di n-3-yl 396. 15

1. : =l o- napht hal en-1-yl 449.15 2 34
| 3 éa%f“ﬁg‘“gety“gﬁ%nyl 417.12 1.87 35
5 3-Sarplesdissobegiin: 90%Hinetylptiphoddeiddalf 1.5 36 1

- ST Steth S 2y g Yot
4-trifluoronethoxy- phenyl 465.12 2.07 391

Wa{é'r?? lﬁérgzel uﬁlpﬁhlga[}%nilgcﬁsigdf 40

ul no 6 1.82 41 .
, ‘(%Fso 4-trifluoronethyl-phenyl 467.12 2.04 42
10 2;@66tr|fluoro mgqpyl 435.11 1.87 43 :
éyt hyl - pyri di n- 396.15 1.32 44
: y5-trifluoro- rﬁ’%nyl 435.11 1.85 45 4-propyl - phenyl .
42%\&911!&::1&15 46 225 {pepctandelj ri f | uor onet hyl - phenyl
4 92,47 3-fluoro-2-nethyl-phenyl 413.15 1.82
4?%%5%'1"3&6&0 §n$h1|en ro-phenyl 467.05 2.05 49
3-fl uoro-4-net hoxy-phenyl 429.14 1.8 50

15 LC Pan yl 439.18 1.89 51 4-propoxy-phenyl
_ urhﬁ@@étg )?E%nﬁgﬁé; Chl or o- 4-f | uor o- phenyl 433.09 1.95

The gradsent 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: _ .
- - Woaters 2488 dual wavelength detector
25 UV1 (nm) 225
| UV2 (nm) | 255
.and

ELSD: Polymerlabs, Temperature: 75°C, Gas flow: 1.2 bar

30 Mass Spectrornetér:
' 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




53 2, 6-di net hoxy-pyridin-3-yl 442.16 1.7 54
2-fluoro-5-nethyl-phenyl 413.15 1.85 55
3-fluoro-5-trifluoronethyl-phenyl 467.12 2.09 56
woboikidehi@r omet hoxy- phenyl 447.13 1.79 51 Bb@?ﬁﬂ%hm%m%&
457.17 2.02 58 4-am nosul fenyd - phehyl 460. 11 1.45

3- Chloro phenyl 415.1 1.9 60 4-cyano-phenyl 406. 14

61 2 3-dinethoxy-phenyl 441 16 68 62
z%- i et hoxy- phenyl £441. 16 1.68 63| Massion of HPLC Rat®
Nogy- fi net hoxy- phenyl 441.16 1.82 64 product ‘
3-fl boro-4-net hyl -phenyl 413.15 1.8 |65 time (Mins}
3-fl boro-phenyl 399.13 1.75 WO 2111153/ 1fe8s54 pcT/ |

82111 2-Aelihg-piddin-3-yil 13 66 3- met hoxy- z-mﬂmyg phenyq 55

2571967 nanht-halen-1 \I| 43116 1 6

__B_grl d?W‘g"'&?r“e&wbﬁ?&Vh 3 69 pyridin- z-yf‘4931332 W 1.2

/8 of mﬁmky.puényﬂl n-2-yl 39615 T1.57 /41«m5 oTyT 135
395, 1..85 taolvl 1323085 16174

485 u%m‘@"ﬁ%{'fﬁexbyhm’énw PETIEVRENET X 16

S50 e tAneeliBH-pRBRy | 429 1272 795
\/")I .pnhnn\/l 429 12 1.97 7?359.12 1.55

36Chl g2 6- d| met hoxy- phenyl 475. 12]1. 311477 1.72

| PFrethdxy-phEMyD- pnenyl 433709 189 7
noY\/- ﬂ/?l din:.3- \/I 474 16 1 82 19 #1115 1.67
$19.13 1.74

28tr|ﬂ'%‘i’8ﬁﬂyhoxy phenyl 465.12 1.9
ﬂ@Eﬁlom;{l 42o. 17179 Gl §§5.1 1.8
305

QI

oro-4-net hoxy- nhpn\/l 445 11._1..8%

-Elptoolieny- et hyl - phenyl 455. 18 1. 995.183 1.92
A S BthAndBeRtoyi-phERy Y | 229- 12727051 25912 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 1.89
15 | 4-ethoxy-phenyl . 425.17 1.77
16 | 4-methyisulfanyl-phenyl 427.13 1.85 !
17 | 4-Chioro-2-methoxy-phenyl 445.11 1.89
18 | 2-ethoxy-phenyl 42517 1.84
19 | isoquinolin-1-yl ' 432.15 1.6
20 | 2,6-dimethyl-phenyl 40917 1.82
21 | quinolin-2-yl 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-pheny! 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 S 441.16 - 155
28 | 2,3-difluoro-phenyi 41712 - 1.8
29 | 2,4-difluoro-phenyl - 417.12 1.8
30 | 3.4-difluoro-phenyi 41712 1.85
31 | 4-isopropyl-phenyl 423.19 2




84 2- Chl or o- 3, 4- di et hoxy- phenyl
3-cycl opent yl oxy- 4- net hoxy- phenyl
4- et hoxy- 3- propoxy- phenyl

469. 19 1.

89 87

475.12 1.72 85
495.21 2 86

WO S0b/663P40pOoXY- 4- met hoxy- phenyl 469.19 1.85 p&é}mmwﬂwm

3- But oxy- 4- met hoxy- phenyl

482-21 1.9

5 89

4- trlfluoronethyl pyrldln 3-yl 450.12 1.65 90
6 \ 22—t bl Hor g et IIUI\]’) “”r: drr‘u \’! 489 4D 1ﬁg£
82" 18Nt noxy) pyri di n-3-0 49238618 o] 92145
Escrmmroaﬁphth‘aieuqmrret hyl -phenyl 493 Q@94897| 93 2
2—dilt-narompthoxy—~phemid—447-13 182 94
34 il A1 OIHEPREW] - phenyl 447 13 1.89 ¢497-12 1.87
@5t | Blanmisgsaidylylchipporptienyl- 3- YT 450. T2 TLoB%h7 99 1.5
y. [1..81n nhf hvridin-13- \/I 447.116_1_32 D7 :
éﬁﬁt"w =-"F@"'Biaﬁ%lrﬁ’1¥'hyr| din-3-yl 447.]1642145 §g 1.37
3l ipenptan- 7-yl 423715
g? 1?{-‘%&%@”@?}“/' -egfnanyl 429 12 .1 94 _ngag'ggl h/ 06}:"?84
3&14*%‘@!@@2@1«%&&&114059 100 465.12 2.07
01 7] A P A 4 3
gg-o hnf(B\/é“%?‘/t?l di n-23- \/I 426 16 1.6 1 42214 1.34
4 ¢f W%ﬁﬁﬂﬁﬁl%ﬂ 1-yl 475.18 2. o¢ #6216 1.82
( pnenyl 483 ted 132 T104
N s et s AT 108%712 204
22(42ét$rtaﬂusmprnmky) pyri din- 3 yI 5(8. 435.11 93] 10687
giyasvane O M adazot=5-yt- 435165 2=—1p7
- hldr nxvy'in@;ﬁj?gloz vyl 398,13 1.32 0896'?5 132
4 (B2, ﬁé’ttnworq-mh@yh] oxadi azol - 3- yl)- pyrﬂaﬁ.m 4-ly| 468515
N methyt—={1 24T oxadrazot—gsyiz phenyt
23464351-gl'b?y|‘6bﬂeﬁyi et 32_3?19 2.15
46 ( p2-Hvarg13-tifluopomethyplieayt ol - 3- yl)- phenys'r 127.17 11.92
=TT m T5E At oxadTazot=3= Tyt 463 vs,
%TLGB 112 rh%tgjr! dhﬁ\)f{ 1.2.4] oxadi a'ol ?T? henva
4677 3_4'd!=h@r0-iﬂ30f2—-m9mﬂoxy pyri di n-4]yl 46065 13 1. 2505
dol 2 %) rt-t9—2-1+F%%
B S e e o 116 [ 42914 18
-89 di-isprropoxyenhiegyl- phenyl 429. 12 1. 98 438.18 1.89
51 | 4-propoxy-phenyl 439.18 202
52 | 3-Chloro-4-fluoro-phenyl 433.09 1.95
53 | 2,6-dimethoxy-pyridin-3-yl 442.16 1.7
- 84 | 2-flucro-5-methyl-phenyl 413.15 1.85
55 | 3-fluoro-5-trifluoromethyi-phenyt - 467.12 2.09
56 | 4-difluoromethoxy-phenyl 447.13 1.79
57 | Biphenyl-2-yi 457.17 2.02
58 | 4-aminosulfonyl-phenyl 460.11 1.45
59 ) 3-Chloro-phenyl 415.1 1.9
60 | 4-cyano-pheny! 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
85 | 3-fluoro-phenyl 399.13 175




117 2, 3-di hydr o- benzof ur an-5-yl

423.15 1.74 118

2-(3-nethyl-[1,2,4] oxadi azol -5-yl)-pyridin-4-yl 464.15
1.49 119 3-hydroxy-2-nethyl - phenyl 411.15 1.54 120
wo200sd0ammso- 5-tri f 1 uor omet hyl - phenyl 467. 12 2.p@3nszbdinos0s9

4- met hoxy- 2- et hyl - phenyl 4283-17 1.82 122
3- nmet hoxy- 2 nethyl phenyl 425 17 1.82 123
BT R R HNEPBRYY phenyl 465, 061 41809 19
2%hy dna‘phma&nl-sgapr opyl - phenyl 439.18 2.9331.16806 I  1.95
'6I vl 420.15 175 127..3 Imlrlrrvy_ nhpn\JA 207 14
198 &yi'g'"ﬁﬂet hoxy- napht hal en- 2-yl 4¢1. 382149 | 12913
By Obyersi-2pinet Roxy- phenyl 427,15 1. 54 33254, 1.42
el n\ll 431, .11 77 1231
0. thyl - phenyl 455 18(1. 981337 152
am(apﬂnmwan1no}pyr|d|n 3-yI 439,16 1135398l 1.85
nrg.t_h_g,)@y_d__n;et h\/l = hhﬂmll 455 1811 8 \\D
27605 RYr54 Z115- PCT/ 1B2004/ 004059 |13296.16 1.74
o L T AT e e Iph88d - 18 2. 07 135
_'sg_ﬁeu#w\/ quinolij n =yl 462 16 1 821 1 %914 178
, ddi riok&hipio-smpthykphends™ 1. 42 137 1, 2{di RNy -1 2
Hs0 T BhiBiciR 42918 1T 491381 agt=5=y3
. 420115 17 -1 9y§p(3yl5 dinethyl -1 H bvrazo12 : o7
48y ||)3-Ghipior 2 imayusy-phenyt phenyl 14D 475.12 1.82
Gy Fhiore: gl Ty droqu ot T1=6 yi LG th—45
111 |3 anorecthiore S P 89
13(\m9*¥wﬂdwo'i-ﬂ pi per i di nyf - phen/l 4721621 |1. 54.843
(4 pllcnyl 4551862 =144
_ﬁma’w”@ﬁ‘b”"ﬁ"‘e‘“?’ﬂ"\ﬁ“é“%env| 411 35 1 oh 42 1.99
80 I3o€rtb°’¢=mwloxy phenyl 431.1 1. 64| 1485.17 1.79
EILL @ﬂéﬂmﬁ#&hﬂ)‘&pﬂé‘dﬁ"y' T 44511 1.85
82 | 3,5-dimethoxy-4-methyl-phenyl 455.18 1.99
83 | 4-Chloro-3-methyl-pheny! - 429,12 2.05
84 } 2-Chiloro-3,4-dimethoxy-phenyt 475.12 1.72
85 | 3-cyclopentyloxy-4-methoxy-phenyt 495.21 2
.g 86 | 4-methoxy-3-propoxy-phenyl 469.19 1.89
87 | 3-isopropoxy-4-methoxy-phenyl 469.19 1.85
88 ' | 3-Butoxy-4-methoxy-phenyl 483.21 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-flucro-phenoxy)-pyridin-3-yl 492.15 1.9
92 | 2-chloro-3-triflucromethyl-phenyl 483.09 1.97
93 | 2.diftuoromethoxy-phenyi 447.13 1.82
94 | 3-diftvoromethoxy-phenyl 447.13 1.89
95 | 6-uifluoromethyl-pyridin-a-y1 450.12 | 1.84
96 | 2-methyl-{1,8]naphthyridin-3-yl 447.16 1.32
97 | 2-methyl-[1,6]naphthyridin-3-yi " 447.16 1.42
98 | 2,3-dihydro-benzofuran-7-yl 423.15 1.57
99 | 2-Chloro-3-methyi-phenyl 429,12 1.92




147 3- et hoxy- 5- (rret hyI sul fonyl ) am no- phenyl 504. 14

1.57 148

2-{[ (2, 2-di et hyl propyl ) am no) car bonyl } - phenyl 494.22
wo 2hedala37s349 5-acetyl - 2- et hoxypyri di n- 3-yl 4%%32‘4,45‘“0491

150 2-(2- met hoxy- et hoxy) - pyYi#di n- 3-yl 456. 17 1
isoquinolin 4- yI 432 15 1 52 152
—2=c et-Roxy fy+—455—38—3 153 H+
1. H?ﬁgél% 3'?}?%?’8?' e ohenyl 466. 1043537 g 192
wip 2+emoaty-pyr€u1ry3~ylphenyl 459 16 1.6 155!26.16 16
L I A TTLolI 453 2 ’) 1
‘j?e[ﬁﬁﬁf%ﬁ?'ﬁ‘ﬁe'%‘ e 1615 14y 475 202

103C Twlmegayﬁﬁfdb}ﬁuﬁbﬂyf -piigyR M No- IOIheny[4 4819 -(13‘;(1).7255
94, /%’PE!P?"VZE"("E'éﬂ t ri Ouor o- et hoxy) -lphéA9-18 495. 1318465

1050) 2-(£gdopxphedo lgW-WfWS-We”y' acl. 1o Sop42 1pl 193

407..13.1. .55 142

no-nvridin
126p’ﬁmﬂﬁﬂ -JE-benagimigazolSivhi dazol - 5-yI| 4985 1er 15 woe
1890 &ﬁﬁ&%yﬁ&iﬁ@l}mzuu4llNL4Ub9 - 119 X TO3” },"P
(2 Lri

oro-nhenvl ) _-f4-14-(4-chloro-nhenyv [

1Q§ of 2—§5 ety 2i4loxadiazot-3-y1)-pyridin-4-yl 464 15 1.45
109, -fﬂ-i'nélh?lz[@'z 4Joxglih2dBRALAHER L~ YT [~ "563'1%'0' Ton (@

mxture of the Pnrr‘nmlr rom.pr paration

119 (4 Fethy! [bzém"3'z¥0@ﬁﬁw oani | i 11.92
e BRI gHehy (42" -
1unp£m (?rrlﬂ[\ \I\4F1Q heat e f-n‘ 1 OC foj S Iuwg%r

2
112 dr%MBY‘ﬂh@ﬂWWOI'3ﬂ@'PBW|ed m x uréTRA)h'é di | ut 4@
LY W-hyﬂﬂﬂﬂ&lﬁ-ﬁl Wearstes Wttt 5@(‘)43“” hydrpyide

soliution. A Lige then dried over
1thricBenakrignyinder reduced pressure} THH.18 0 uct 2B

1957 |3 -ﬁﬂhlgﬁﬁ{éhﬁ”" chromatoygraphy g ?@0@0 x,?. ||g

_diaghloronethane” nethanol - 0. 88 anmonil a 0 to

1%: fecm?ror%mamvkm@nylhe title conp gjl._l#]d ,43%@n) . '1—93\II\/R

U 6—t—957 T ¥
17 | &5 dihydr b‘%"“f%"?%f) 1HL. Z 58 (i 490 ?3. 72 (’é”
1'@-04 2-(3-ragghyli] .2 AlaxadiazoBS-y(pyridiRid-yl 7. }i1- 464515 m| 5H)1.49

119 %—ﬁyﬁroxy—Z—methyl-phenyl 411.15 1.54
120 { 2-fluoro-5-trifiucromethyl-pheny! 467.12 2.02
121 | 4-methoxy-2-methyl-phenyl ' 425.17 1.8é
122 | 3-methoxy-2-methyl-phenyl | 42517 1.82
123 | 2-hydroxy-5-methyl-phenyi 411.15 1.68
124 | 3,5-dichloro-4-hydroxy-phenyl 465.06 1.57
125 | 2-hydroxy-34sopropy--phenyl 439.18 253
126 | 1H-indol-6-yl 420.15 1.75
127 | 3-hydroxy-phenyl 397.14 1.6
128 | 3-methoxy-naphthalen-2-yl . 481.17 19
729 | 3-hydroxy-4-methoxy-phenyl | 42745 154
130 | 4-Chloro-2-hydroxy-phenyl ' 4311 177
131 | 3.4-dimethoxy-2-methyl-pheny! 455.18 | 1.79
132 | 6-(acetylaming)-pyridin-3-yl 439.16 1.35

133 | 2,6-dimethoxy-4-methyi-phenyl ' 455.18 18




2H) .

LRVMS : mz (APClI') 482 [MH'

(4- Cnhl oro- phenyl )-{4-] 4-(4- chl or o- phenyl ) -

1,2,3]triazol -
WO200s26335¢ r i azol -

yI et hyl -

yl] pi perl d|

11/ \ Od

15 Exanpl e 164:

- 1-yl } - met harrTaB2@40040é9
4- Chl orobbﬁzoyl chl oride (490,

0. 38mm|) was added to a m xture of the corrpound 20

T13qN] RBERAIGKY pABnyt 2a ( 120NMY;~ 0. 35mMTUty) grTTEt fry
oy phol n?i (gyﬁ #701111‘(‘)1\ in dich] oromatSZane ?07
t38n| Smethexy-auinglingst stirred at room |t empeA8L u e f 61822
"Na8T b nv) _Fu:[ron was —drtuted—wi—t .cth fe-
\mghn%u"\ﬁtﬁ‘ EI sodj um hyvdroxide_ _sol yti oaséﬁ he. 142
4t epli2-dimethyirit-kpoesimidagel-5apit h di chl dr omshane The.49
todd. aanH A~
T CV a|.. UT CJI TYACT
reduEed g[oesgur e to give an oil. This wa?‘LZE pUr i f|1e7d
: (ﬂﬁrdmlmmH@ymphilehﬁ-mtﬂmxya gdl usin
<Apet hane: met hanol : 0. 88  ammonifa ( 0:1) td6
d t title conpound as_a whitejsolid., (160nm).
\M;O w sle!hyb%?mﬂ ﬁ@mm&mmmﬁ-&uomsg - #6216 H NVR 1.45
i mingl 60—t 82—t A2 703104
QH\,_ 3o nA T m 433 (m. 1h. 5l66%%To0 71
142 M—mﬂ@@-@@-s-mpndmlmw 2H) 7. 89204, oH) . 1.54
Ja37 2B -mélbry-ethSiPonerfl 7 (AP T S PepES
(144 [ @-QW@!Meﬂ?mw) 5-[1,2,3]tri gzok124y1 net hyt.edH
?JJi‘sr; ‘a-ghrbfoiwro%s E lgl fl uoro-phen) O)- me‘?ﬂﬁnon;e N-RE
14§ J Nydrbw-methw-nﬂenylF 1 / @) CI The t1 44e1gonpound7s
W homaonind fr
L |\4 \J\ ’J T T T T
pregar a?ihﬂﬁyiguﬂﬁgﬁgbﬂmfﬁﬂ"%’ obenxoyﬁ%ﬁ orj de, 1.57
148 | @f&[(ﬁg?—;!lmmpbmpethmlaomomyl}mnyln exegqez 164. 1.85
149 | S-acetyl-2-ethoxypyridin-3-yl 468.17 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]-pheny) 466.19 1.47
154" | 4-pyrimidin-4-yl-phenyl 459.16 16
155 | 3-methyl-2-propoxy-phenyl 453.2 2
156 } 4-ethoxy-pyridin-3-yl 426.16 1.5
157 | 2- chloro-4-methylsulfonylammo-phenyl 508.09 1.64
158 | 2-ethoxy-5-methanesulfonyi-phenyt 503.14 1.68
158 | 4-hydroxy-2-(2,2,2-trifluoro-ethoxy)-phenyl 495.13 165
160 | 4-hydroxy-2-methoxy-phenyl 427.15 1.52
161 | 4-cyano-pyridin-2-yl 407.13 1.55
Y TR A e e |

2-pyridin-4-yl-3H-benzoimidazol-5-yl




10

15

20

25

10 '"H NWVR (400MHz, CD300): 81.80-1.98 (m 4H), 2.84
(m 2H), 3.09 (m 1H), 3.65 (m 1H), 4.58 (m 1H),
5.72 (s, 2H), 7.05 (m 3H), 7.24 (m 2H), 7.57 (d,

wo Bh§963%459 (s, 2H). LRVS . nl/z (APCl') A48&ETikbiosonsose
Exanpl e 165b: -116-
(4-[4-(4-Cnhl oro-phenyl)-5-11,2,3]triazol -2-yl met hyl -4H

- . [ | -3-vl]- .

Expef: (81 B O e-afahel i eare shengye Hea iagnl2 vimethyi4bi
Tri et hyl am ne{1(234]fiatol-3A%-girandin)i-yamethdaare to a slurry
of the bis salt frompreparatign 12b (4.89g,

7.12mmol ) in dichl oronet haneN\( [ving a pale
sNél ed In an
b 0 chl ori de

yel | ow sol ution. The sol yti

ice-bath and then 5-di ¢l ugro

(0.95mL, 20 8.09 dd he reacti on was

stirred for 30 niBifZngénd t he ter (20ml) was

added. After a f®rther m nutes @f stirring, the

hases. . were se ated and..th ani hase S
A QRG] 15, CrRend PG Ripearation 16,0220+ §-p4rmaoll -Horpaniine
(14010 mmmﬁ@cahummubmhcamdql j Qf]m.mﬂm?hﬂ_thﬂéﬁe (ann)htwastredted

W=} e _dear di chl or onet hane ol ution.was then .

at Bk € o 20 HindHES Lnde FRc-GArad alos , Th8 citdted odite was Gikged it

- ethyt ackiates wabhddowith 1NRemdius hdrbxideadolution aind biired, theln drieé bwaire

Mok, el Bipdeplraa SRR L E BBl T B0ty e P g
chromategrapiy o0 sifice0m3 BSing SiCHloromeha0d:NEthEDBE).88 amtofiad HG:¢:8 to
90:1?.6)%%g3&17theﬁ@ ukd, ©28dmaie appropriate acid
wchloride (1.2 eqg.) was added to a solution of the

H NMR{400)HZ. SQs0R)h 1.80r187 (. 44, 2.86,68. 263 OB\ )RIDi(Me
1HY, 4.58 (BCI104), istQk.PéH)Pf.Qﬁgpﬁ.@ﬂ,er.@(n% 1H), 7817157 m) 53095618

_reaction was stirre roomtenperature for4 hours.

2Hory | s-(2- am noet hy)am ne pol ystyrene (3.85 mol/g) was

LREIgd enlz gurCit)l@@2 ALt i on was stirred for a further
hour. Saturated ammoni um chl ori de sol uti on was added,
the m xture was then stirred for 20 m nutes and the

Example 4 64uid-Entoep-phartytd4-{s(4ridilono-plyeshy )50 /2, 3triazok2ryimethyl-4H-
The organic 32-?3‘?{‘%?’*23%@’3?@?@9%jﬁaﬁé‘”"%ed sodi um

bi car bonat e were separated and
the organi c solution was evapefgted under reduced
pressure to provide the titl onm) ds. EX Z Yield
Data No (% 166 Neopent H RNVRN&gOOMHz, CDCI 3): 8
1.00 (s, 9H), 1 2N,

o [+
4-Chlorobenzoyl chioride (49p, 0.38mmol) was added to a mixture of the compound
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 ge! using dichloromethane:methanol:0.88
ammonia (90:10:1) to afford the titte compound as a white solid, (160mg).




1.82 (m 1H), 1.98 (m 1H), 2.20 (s, 2H). 2.24 (s,
3H, 2.57 (m 1H), 2.65 (m 1H), 3.00 (m1H), 3.98
(m 1H, 4.57 (m 1H), 7.20 (d, 2H), 7.57 (d, 2H).

wo bdodkzgh  APCl' 375 [MH)' 167 Cvcl oor oovl 3&,1%.”}\{5{,049
1.7

(400MHz, CDCI3): 8 0.73 (m-12H). 0.94 (m 2H),
(m3H) 188(m1|—|) 202(m1|—|) 222(s 3H)
111-1

"t'NMR (ioqﬂr)HZ ﬂhﬁp de); 3 ‘2ﬁ9 1(82(@82%32 7911504 (LfcﬁB) 3 W\de) 43
(n$4m) d;éd—t& 21 amrl@ 2HL.6834 @, 243 7.48 00 0H) Y &Y (aozw) 1%4/& 2H);

ture$ {325 fopriate am ne, or am ne sal

F‘ﬂ % arations 12a, 100, 118, 119 143,

and 152 (1 eq.), the appropriate acid chloride

5 eBRSRRR e limE ESAABR R 2 eh

10

15

20

25

i n di chl or onmpigesidie-1¢ylle(3/Sediftanto-phengy-nethanoeel  at room
tenperature for 2 hours. Tris- ‘,2 anmi noet hyl ) am ne
pol.ystyrene was then added 3§ e xture was
stirred for anotheg hour. reywas then washed
e aqueous

ponet hane 5 (2x) and

reduced pressure.f” The & ude producuts wer e purifi ed by

T B asopiaein SRR e combpli o fesparatiop 122

arafz‘!ﬁ%dlﬂ.ldrumrlzoyl Ichloxide; fotlowidg the draceBateadelicribed Irbékarhpte H54F,
HER Mool Enion): §4.8p-Fedim. 4Ry 2 b, 2Hy, 398 . 14l s (m
1H3H4.58 (2. 150), 3.7 (s1eH), 705de, 3HDZ.28rtm, 2i), 7.53 (@ 2H)7.594d) 2H).

7 2 7.18-7.28 2 7.48
Lmé%ﬁ%ﬂgﬂm . LIC_:DMS mlzAPCI 4 4E1r7n [NKIDaJ 169

W-SF 4- CH3; Y-4Cl Y= 2-F, X=CH3 '"HNW
E(aqﬂﬂwssb ?ilﬂ @-cm&olphéﬁyl)?s-ﬁ@z,é]mazéttﬁ-ylmam%l-( [2, ftdbzol-3-yi]-
3. (m piperidin-1-yi}-(3,5-difluoro-phenyl)-methanone

Triethylamine (3.2ml, 23.0mmol) was added to a slurry of the bis salt from preparation
12b (4.88g, 7.12mmol) in dichloromethane (25mi) giving a pale yellow solution. The
solution was cooled in an ice-bath and then 3,5-difluorobenzoy!l chloride (0.95ml,
8.09mmol) was added. The reaction was stirred for 30 minutes, and then water (20mi)
was added. After a further 20 minutes of stirring, the phases were separated and the
organic phase was washed successively with aqueoué citric acid, water, aqueous
sodium hydrogen carbonate and half-saturated brine. The clear dichloromethane
solulion was then dried over magnesium sulphate and concentrated to give a white
foam. Recrystallisation from ethyl acetate gave the fitle compound as a white solid,

- (2.69g), identical to material prepared as described in Example 165a.




- 2.92 (m 2H), 3.81 (m 1H), 4.56 (m 1H), 7.02 (m
oH), 7.19 (m 1H), 7.40 (m 3H). LCVS.. mz APCI' 431
[MH' 170 W= 3,5-di-Cl: Y = 4-C: Y = 2-OCH3; X = OB
wommm (400MHz, CD30D): 8 1.70-2.00 (m 4%,,,;2{,4_,7“05@,
3H), 2.72-2.92 (m 2H), 318-(m 1H), 3.62
3.84 (m 3H), 4.56 (m 1H), 7.20 (m 1H), 739 (m
4H), 7.58 (s. 1H). o ' 480 [MH)' 171 W=
2.F 3-d: Y = 4- E%Q'eﬁl‘éﬁ?g%zmcm; "H NMVR
(400MHz, CDCIS) 6108(t~ . 1.64-1.81 (m 2H),

1.84-2.01 (m 2H), 79( CH285317(m 2H) ,
3.41 (q, 2H), 362(m 41 4.62 (m
1H), 7.17 (m 1H), 43 (m 11H) 7.58
(d, 2H). LOVS: mz AP 172 W= 4-d: Y =
4-C; Y= H X = ; N (400MHz, CDCI3): 6

1.81 (m 2H), 198(m°2H) 2.76 (m 1H), 2.80- 3.02
(db‘gro%l"kte adidthiotidle g%q ) wasPdddelto & Siutich o %e(éﬁlméw

premfeﬁolg gé‘getn,fﬂd l{{-ﬂ@ﬂwmmorgh@y@ qug[gmdi@lol_r%methgp\és . &
5  mirbrho) d0d thé reuehon @asl/étﬁeﬂ By foomHembEraludd RVahousDFH)2- S

'ami@egtyl)%%l }_?#tygq? ?3 és oslm wq{gdde agé trierﬁeacllggu Wag stired for .

a futiser hatf) , Safuraied @mmddidm chidhida BolltidRwasraddet) the miiGre Wais then

st for 28 e Wiklovers ard ity iyl nfforbbE A
The pmaynmhag@ppbwawm iseturaiedl s@iam bisarbodate solgtion, the layers
10 werd’ @aﬁﬁ?@%ﬂgéﬁﬂnc s@lunorﬂ@a@ébapeﬁtm%g%d P%Pés%@r@ to
| \é‘, d

||sopropy am ne was use lace o
Pm% P8-ami ne. Exanples 174 to 187: X Ne Y 5
ExW O thg appr\qaal @ag acid chlforrde (WPhCOCT) (LI.0UTO
45 eq.) wgs, added to a solution of the appropriate
Ne dii ne hydr qc ide, or amine, selected from

I GabaEAtd OT|S 3620 ' MR 833 7
R T {4, @ kogl\gg@éb SQO@{%QW@?@T Z% N
125 e 5 da S TR Bai@nitan 308 Faii. 20 2R A Gram

he reactidn was2$ri(m[ ed), 2165{@O M) G.00¢mMP EHRB.98 ¢mf o), 1‘
ours. Iﬂg Xt ‘ﬁ%{"(‘@é@ﬁ)ﬁ‘?&o%.'%?ﬁsﬂc{ Bi). Loms: mz
APCY 375 [MH]® -
167 | Cyclopropdl | 38 | H NMR (400MHz, CDCly): 5 0.73 (m, 2H), 0.64 (m, 2H),
1.70 (m, 3H), 1.88 (m, 1H), 2.02 (m, 1H), 2.22 (s, 3H),
2.56-2.75 (m, 2H), 3.08 (m, 1H), 4.23 (m, 1H), 4.44 (m,
1H), 7.20 (d, 2H), 7.58 (d, 2H). LCMS: mv/z APCI" 347
[MH]"

A1~

O Tl
A

Examples 168 to 173:

D~
0.0

15 A mixture of the appropriate amine, or amine salt, selected from preparations 12a, 100,
118, 119, 143, and 1 52 (1 eq.), the appropriate acid chioride (W-PhCOCI) (1.2 to 1.4




washed with saturated sodi um carbonate sol ution,
foll owed by amoni um chloride solution, and then it
was concentrated under reduced pressure. The crude

woRhRAWsss were purified by col um chromat og.ﬁ)gp%“_g‘{h“m
silica gel using dichloronettigane: net hanol 0:0 to

90: 10) as eluant to afford the t|tIe corrpounds Ex No

e%%tpflact u%’g&@: S gﬁme @13"6)5" gucblgromﬁthapﬁ)( 16 @ng\cﬁ wag pBrred
alobi émperdtile for 2 hadrs 3 TAS-(Z-aminddthil)amife pdysiranciids, theh adiied
7 . = T+39

ifbele ol s s
u@n hydroxide-olytion, WRRPEAES selutirwisiOtktied wiliSicmprom@thane

(21:) §r]ué til-ne %@mﬁtﬂb% él'd%mc %aléﬁhr(s}%eéé Eﬂnceﬁﬁ?d &rgpeg gﬂﬂ(ﬂed piﬁﬁsgre

Tl';e %d? grodqgs were puyiﬂ%bs( @luwhromaggrqsgy on sifiga geyusing ethyl

a@dtﬁte tﬂe@i‘ﬁol Oﬁgarﬁﬁﬁhla ;ﬂ:ﬂ) 1)4aqsletnﬂé\4t‘|]to affdrd @heWtIe cﬂm%undif =

NVR (Aﬂﬂ Mz,

‘%’h\ D?ial) 1.98 (m 2H), 2.78 (m 11-1), 2.96(m

3.75-3.90 (m 1H), 4.40-4.60 (m 1H), 4.97 (s,
m 21..1) 7. 37 (m 41 1\_ 7RQ(H ')I—l\'

1E’twé’“’;3‘2é et Y4”9§"{'|\)i ZﬁWXWCHg 5-di-F, Y = 4-O ;
Y' ] HNNR Eo0OWPECEBERR 5 1H7N6D (f U 10 gD%g 26% 3H),

1. 02
214 5529 @ 36)- GERS %ﬂg {m @*983 é?r{meﬁik)bﬁ 55 Bﬂew)(mz mrrle)
7. 32984, 241, 2H], B8 (1, 1H) 2464 ], mguammms@mﬁfma I

m

-

S OWIR (4TOMERZPCDEN]: § TS0 (oh HHNERA mrswz 6ICIB),

2860 3 0 Bl b, & o) 18 .

\Fqumcmn)mszPoﬁm (;MH]2H) 7.23 (d, 1 H) 7.38 (m

N
TR T N

-

gw&gfg..

-l

aﬂmmmwae&:mapo) 5 H7m0((¢0@m-|2,17qmra) 2.732.92 (m,

:gHg. AL QS 2(@1‘#@ %&(@%%s@n(m) 71’2_3'% JH 739

(n, 4lr}) 7 81&8 LCMS:yn/2 APCE 48Q[MBF) , 7.56 (d, 2H).
VR =T L8 Y =381, YW H; X = CH,OCH,CHs;

'H NMR (400MHz, CDCl,): 5 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-CI; Y' = H; X = CH,CF;;

'H NMR (400MHz, CDCly): § 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 = 2-0CF;; Y = 4-CI, ¥ = H; X = [1.2,3}-triazol-2-yimethyl

"M NMR (400MHz, CDCl3): § 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
_polymer supported amine. '

3
@




10

16

180 W= 3-F;, Y=4-d; Y=H X
=lHtetrazol -1-ylnethyl; 'H NVR (400MHz, CDC13): 8
1.60-1.83 (m 4H), 260278(m 2H), 3.00 (m 1H),

woﬁmé)ﬁs(sm 1H), 4.50 (m 1H), 58 (s, 2H), fcdid2600004059

'2H) 50(m 2H), 729(rr1?-01H) 7.60 (d, 2H) 879
LCVS: milz ES' 481, 483 (M) 181 W= 3- =

B-”'f mﬁﬁeﬁé spppors Rl %%“FsgB%wase“W
eﬂmrsopzopmnw 3H), 2.64 (m 2H), 2.94 (m1H), 3.82

(m 1H), 4.58 (m IH), 5.08 (s, 2H). 6.60 (s, 1H),

6.96 (m 3 7.24 1H), 7.32-7.40 (m 3 7.58

(d, 2I(—|) [Dcws mz(m:;%awmv[w( 182H)W— 3-d;
Y=4-0; Y= H X-=
3-nethyl -[ 1, 2, 4] oxadi azol - 5-yﬁrre\}-h-)(l "H NVR (400MHz,
CDCI3): 8 1.80 (m 2H), 2H), 2.30 (s, 3H),

2.76 (m 1H), 2.95 (m 2#), \3. m 1H), 4.22 (s,

2H), 4.58 (m 1H), O ( by .24 (d, 1H), 7.37
(m 3H), 7.52 (d, 24§ 3 ' 497, 499 [MA
183 W= 3,5-di-F;, Yw= 4-@; VY

A R P e it

the(awproaﬂgtg agirgthydrochiptife, odaﬁ&le(salecléﬂ)fronSpmha(aiionﬁ RO to 121,

'1333548%3 g fo a8, 1ako 130, ihd g (Bl ehpfidiage

9. ¥in dighioromethane 1o 28fntminol X Fhe reaction was stirred at room

terriliﬁfdm;r% oWs‘”ﬁ‘u amétle shﬁ%vﬁtﬂm*nm%%wjag

washed @qudpﬁ gaqponage saiutiom, foligwed by agamgnium ghipride
sol@bﬁﬁar(dﬁhe@l")las cohcfitrdtéd dnddr rech:@pr(aé’Sure1 THe crﬁde?’;ﬁ'o&ﬂxs

wede ghriel 7oyl cHelmaiBaidpng drisifesie) G deltbromelang mathapol

(102,0[199@10]as e‘uanmo(aftord(thatauacom;;ouﬁdﬂyrl di n- 2- yI ethyl 1H
—_E?W (A0 —CBCES)y—86—+-58 I —HH 22—
2.90-3 00 (m_2H). 5’5"’318(m 2H), 3.42 (m

1240) vs-sﬂcu(m-q-eyvnam-lam- 7.10- 7.27 (m 6H),

L 4t ol ot 85 A2 1 o, B

Y' = |1B78)3.61 (.2 phe9 (m,- 1H)y4.68 (g, 1H)H. NMih (H)ONRD-7.39 (m
ODO| 3, arlisBHY, Tenihoz ApQT 4T - 240 (M 4H),

175° |W=350i-Cl, Y =4-Cl, Y = H; X = CH,OCH;

'H NMR (400MHz, CD;0D): 5 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: nvz APCI® 479, 481 [MH]'

176" |W=4-C|, 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,CF3

'H NMR (400MHz, CDCly): 5 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 (4,
2H). LCMS: m/z APCI* 515 [MH]*




2. 64-
7.19
2H) .
wok063 /06
2- (3,
CDC13

3.02 (m 71-1), 3.59-3.90 (m 5H), 4.58 (m 1H),
(d, 2H), 7.24 (m 2H), 7.36 (m 2H), 7.58 (d,
LCVMS: nlz APCI' 514 [M 187 W= 5-0, 2-F;, Y =
3 = H X = PCTAB204/004039
5-di met hyl -i soxazol -4-y13l=ethyl; 'H NVR (400MHz,
): 81.75-1.98 (m 7H), 2.04 (s, 3H), 2.63-2.80

(m 5H) 2 86 3 08 (m 2H) 3.62 (m 1H). 4.59 (m
R R Sl e i L T U
alcet a wa(aneruHﬂ IHnsIng-2. ooqml , 6 d.225t, PRY, 2073l (?m‘lH)
el uan ol,iy
of o1 | 2e7Sncahy g% l &%), BETR, L 8%, 20, 4566, 5. 76
N- met 1§d gd), ﬁlﬁﬁl (B )E RS (ms3H), 7.68 pd 26k LEMS: m/z APCL' 499,
triet wg @‘H: 5 Exanpl e 188:
4-[ 4- rophenyl)-5-(1
79 JIWz-‘oBﬁidl-;ﬂl et Ayl Y #HH; X 2 morgholimdyimeshyil J- 1-

3, 3-¢d
G S ThTRUR4O8MAZ COR, 4.2 08 %m. 4P, 249 (ff Bl o T8 TR
from | hd: Bd'ﬁ'@dlﬁ'{m St) Frddplar2H)i A8 (MOAH)3B78(rd, 1H), 453 (m,
i sova

2H),
4.59
2H),
m zAF
PCT/ 1

L for o
11881

23 o 0 1 A BT, 67"

W =38 YF 46L Y 3H: X7 1hbiafrazd-1edmethyl; 3H) | 2 22 (m
‘2} ﬁxﬁn%‘t@cﬁmé%ncn&j) 755113? @agmgbg (En”h g'b Soo
de 91901@ IHy 44 (s ijy)5.581(s )(ﬁqgaifPl)a?H)L'CﬁS m,

%)4#29 (WMH)L 2.6V, m})ﬁﬁﬁ&%ﬂcmg%fz ES* 481,483
1[ 04/ 001059 Exanrpl es 189 to "N INZ N~
e appropriate acid chloride, ZCOCI (1.0 eq.)

was
sel ec

eq.),
(4 m

wat er

982Ut

ed3-Ch Yo= 3@ =} XOF 2nkehyl-Ahl0E20R- Mﬁk&lyﬁlm ne

ol W0 S BT 8 o oo avbe2tads

BH)| 2.64 (m,T2H, ZGQQTIJ‘[H) 3\83(rﬁt1H)[¢58@'h TH)OR.08 (s, 2H),

DO ot M, 1k 5T g 20,

throqdﬁ"&s p’ﬂ/ﬁé@%e‘\@érﬁﬂwﬂ]cart ri dge. The organic

OTE BB Y = 4-C1, V' = H; X = 3-methyl-[1,2 4Joxadiazol-5-yimethyl

'H NMR (400MHz, CDCly): 5 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 (4,
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-yimethyl

'H NMR (400MHz, CDCly): 6 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]'

- 184°

W =2-F, 3-CI, Y. -4-Cl; Y’ = H; X = pyrimidin-2-yloxymethyt -

'H NMR (400MHz, CDCla): § 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]'




concentrated under reduced pressure and the crude
product was purified by colum chronmat ography on
silica gel using ethyl
WO 240546315 di chl or onet hane: net hanol (100: 0: 0 RaTABi@/004059
"~ 0:95:5) as eluant. The prodi#€ts were azeotroped with
ether to afford the title conpounds as white foans.
Ex No Data 189 Z = 3 Chl oro-2 quorophenyI' Y = H,

?555 rr'f ,
&MR((#DOMlﬂﬁ COEI 55 '( 58- 1298!)(m 4HY)8.76qm, i’Hﬁ) 2.903.003

‘190 bikdan/s 58 ot 4013 45kq, 5o (05, 45T A0EY 1o

(2 48g VF27 (rarst)37. 42%1%556@02%788&%4 ; 1&2);30948((? 15%). (H) .
. , S

H) £g~gs ,a};)pmw%[@m(m 2H), 7.01 (m 2H), 7. 26
Ygg] %“Hi 3-CF, ¥284-CLA0 =(HnX SBjmorphdiia-46ethyd ) . LCVD. 1T Z
4-F; MWW"@/&"?&B@M “&%’3 7 §RRB0558 o, e
4H) , %547'3 02y, 1H), 3.59-3:80d0n, 6H), 4158I-d)11 18),G219((ch 2H), 7-1)24 (m,
3. 621 444y #.360m, 244)67154@\ 2ﬂ|)7'db84é5n%Akés1{3k'i 7.05-7.19

) mz ES
1863 [WE3-Cl. 205 Y= 4-Ch YoRIH X5= 243 5dlsneshithisoyazol-4eyb-ethylzr ®
Y = HH Nnbrhww-&o@ ) 5@3@1'3%3 rﬁ 7%-0 éD@&ﬂ?Hf ?egﬁo m,

IH), %52%8? icbmzH Eé(rpsm)zm)se (, gw 6d5 (PHEH), 701 1o,
(t 1fH)),7§7&ﬂ 2i-m75ﬂ)d 217!) ﬁ@l\lfgmrln/zlkﬂ’m hé%mqfnm?m

6 rMI_—L'I WD .2

A= ité'ﬁ’ abgetﬂ @@Qmﬂ'p gg gmnialxg%s used as the column eluant.
B =22 dgW-awathyimbrphaline wab ased inst¥ad-oftriéimpamiie= H, 1H NVR

© = Mo O midiyrobgis yetp uol in g o .

5 (s, 2H), 7.14 (dd, 1H), 7.20-7.30 (m 2H), 7.36-7.50

ekl e oloni g i el -
CDCl 3): 61.88 (n{3.3dimetybgnpylipiperyine2. 42 (s, 3H),
2.79-3.00 (m 3H) ¢ 3.8 W), 4.59 (m 1H), 5.70 (s,
2H), 7.07 (d, 2H), 4ONm 6H), 7.53 (s, 2H).
LCVMS: mz ES 484 = /:::N
3- Chl or o- 2-f | uor o- = Y = H _ .

(]

" Thetitle compound was obtained as a white solid, from the compound of preparation
10 138 and isovaleryl chloride, following the procedure described for examples 174 to 187.
'H NMR (400MHz, CDCl3): 5 1.01 (s, 9H), 1.70-1.85 {m, 2H), 1.88 (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 fMMH]*

15
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'H NMR (400MHz, CDC13): S 1.67.2.00 (m 4H), 2.67 (m
1H), 2.80-3.08 (m 2H), 3.60 (m 111), 4.58 (m 1H),
5.64 (s, 2H), 7.11 (t, 1H), 7.16-7.25 (m 3H), 7.41

WO(2Wsnh3asy , 7.46 (s, 2H), 7.75_(d, 2H). LCVSpcigEobfiiosose

513 [Ma]' 196 Z = 3-Cnl or §12%- - fuor ophenyl ; Y= 4-Cl;
Y = 2-CH3; 'H NMR (400MHz, CDC13): S 1.68-1.98 (m

6H), 2.07 (m 1 H), gixngégmég),?gl 80-3.13 (m 2H),

3.60 (d, 1H), 4.60 ( 567(d 1
H), 6.86-7.50 (m . : ES 536 (MNa]' 197 Z=
3-chl or ophenyl ; Y: 31F J1 NVR (400Mz,
CDC13): 81.84 (m 00 fm 272(m 1H),

2.94 (m 211), 383(m 1 4.55 5.67 (s,
2H), 6.90 (d, 2H), 7.26 (m 4H) 750756(m
3H). LCMB: mz ES 500(M—|] 198 Z =

3- Chl or 0- 2-f | uor o- phen Y—4CI Y= 3-d; "HNW
The goNEratasd Syords 2GR k0 ew) was adied o 630N it

anipraﬂnﬁwé'%mmé E&!ectgd %Qlﬁﬁsa%\“’bwﬁrﬂﬁnﬁ%gﬁagﬁ g]) and
t pq)yla ex? 1(q5||.) |gd|clilp|)omeﬂ1a4le( fand )7 ng)re(agttorgmgs stu;reggt
rc(oﬁh tefbratued gD hﬁiirz llﬁﬁaSs tﬁ&‘f’rd:ﬁ.{l&%tm @éﬂ'ﬁl’zr&% fél%gmfrﬂ%e%oénd
N C m X € appropri ate
tngg ilfered pouiah a g Sgpasation iy TBe otsehe 2OBNGR WaRd ot ¢

ctérmemratenprwer teduﬁurpjéssmermd(tﬁe tradd prxgudt was gurified by column

AT Y B S Y oo

089§} acelvant Tee predyciswen @ﬁ@tﬂmlaéwbpﬂ‘@phmed theditee, or
cﬁmlﬂﬁdmm@hbgﬁé de, selected from pr epar ations 2 and

eg o di.chloronethane (26 nmdmmor') was

Eé‘t'?’?red at room ten‘peratureDﬁ@r 24 hours. The

HBRC 11 0513 8hord-RAlordpReryE YW {14 ¥{;S 00 UnT Ty T oxXTue
sol utfi,on and the organic sol ution was evaporated under

r edudet! NMR (400MEz, GHGL)X 5 168- 0Tl A 2. 7k, b i292:en. by
col UMMk N8.OFEhomMIAEkY (AD1ID] 466 fmof), G'Ehggzﬁf‘ 7! 54

di ha
S(;’rlgol %n{; (?J%?@y S%C"?'t-’gs)g‘fg@éd"ﬁ?@ g [“éNﬂorrpounds

#90 DdtZo= diChlorophenyl Y = 4-OCHg; Y' = H;

'H NMR (400MHz, CDCla): § 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: nv/z
ES’ 500 [MNa]’

191 Z = 3-Chloro-2-fluorophenyl; Y = 4-F; Y'= H;

'H NMR (400MHz, CDCly): 5 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-fluorophenyt; Y = 4-Br; Y'= H;

'H NMR (400MHz, CDCl): 5 1.71-2.06 (m, 4H), 2.72 (m, TH), 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 (1, 1H), 7.49 (s, 2H), 7.60 (d, 2H). LCMS:
m/z ES* 546 [MH]"




199
(400
(t,

Z =Cyclopropyl methyl; X = CH2OCH2CH3 ' H NWR
MHz, CDCI3): 8 0.18 (m 21-1), 0.58 (m 2H),1.06
3H, 1.70-1.90 (m 3H), 2.00 (m 2H), 2.22 (m

wo #dme3459-2. 77 (m 2H), 3.02 (m 1 H), 3%@96%41&1"3%

3.92

2H),
5-Tr

(A0

(m 1H), 4.40 (s. 21-1P*4.55 (m1 H)
7.54 (d, 2H). LCVS: nmf zAPCl' 403 [ M’ ZOOZ—
|quororrethyIpyr|d|n2yI X—CHZOCHZCHS "H NMR

o122y Q3400 (& [aV/| /m /ILI\

{00
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Y= 4

o W | Fal

(213’%7‘5“%%"’?%? ‘V'CEPDY*"E'UzB (g, 21-1), 3.7
L ithi NMR (400KIBI2, CDTIs): 8 159-2.15\ml ), 27762204 g, 22H))3.05

a2 G i e s S b o e B 0t o
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@08
7.40
(d, 1
5-(tf
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hydr
N e

2 bR Y S e =B 1 5 20 (40 11
'(I'UNMRIMMHZ CDGLFT: fma i)2H), 2.G5(re, &H), 292 (s 73190

égro g H)ﬁmplnﬂvgisﬁ g@a? 'Bﬁg% (%% 7[06\%52@5 e

rraga-zeo¢megay @@34& 2Hy40NS: mesmm [MMagy. Chem

J_:hydroxybenzotrlazole
aﬁd\lMR d400MHZ, CDE1a) Bl 1:67-2180 (ripddi2.67% (2, 01M) 28048

N-

Z
t et r|dfe

Am. §“’ %, 1R 38, ). S E2PPAPR N/ 1875
Hylhﬁfdhﬂh%?h@déf 2%?65%%@& m/p§S) 513
t[ayror phol ine (5 eq.) and the WO 2005/ 063754

12
1ﬁ§dr
eq.)
- room
wasHh
solu

0

X

&ﬁﬁ'&%ﬁ%ggw@ebw fYr'of‘n%rEpé’f%'t‘a' o?sn; and 133 (1

HNMR l(muMHzocablswses E851. g&mﬂ))z maﬁn Sﬂi—i)rmﬂ n@t

B R A P R
t1H)/6.86:3.50 ¢mafid). BCKIG: nycEEs® 538@MNgYd pressure. The

By

77 Egﬁfaaphw

g Aifhel §3Bn gradient of
'H NMR {400MHz, CDCl3): 8 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-phenyt; Y = 4-Cl; Y' = 3.Cl;

H NMR (400MHz, CDCly): 8 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]"

Examples 199 to 201:

CfTN\H

=

5 A mixture of the appropriate acid, ZCO;H, (1.2 eq.), 1-hydroxybenzotriazole hydrate (1.2

eq.), trieth

ylamine (2 to 4 eq.) and 1-(3-dimethylaminopropyi)-3-ethylcarbadiimide




di chl or onet hane: net hanol : 0. 88 ammoni a (100:0:0 to
90:10:1) to afford the title conpounds. Ex Data No
202 Z = 4-Chl oro-3-fluorophenyl; X = CH3; "H NMR
wo(200%iBEs CD30D): 8 1.79-1. 99 gm 4H), 2. 23 pcsasiidioesose
2.85 (m 2H), 3.11 (m 1H), %370 (m 1H), 4.58 (m
1H), 722(d||—|), 7.37 (d, 1H, 7.45 (d, 2H), 7.58
o

hQ&Poéth)de_Fr 1 fl uor O"ﬁ@ﬁp r‘k’%a % AE&"RIIO@?%%%&SE?&Q%dzmm
Wonsglalyz14(%1 eg{.)yn dlg!'llg'gmemanq(aﬁ mignp’ ) pas stiyred at room

t&n;?e?atﬁm fordd) houds, The(rBackioh was tf vfa@hed'wﬁﬁq_ﬁﬁlscﬁﬁhn‘ Hﬁvdr&'ae

smé&q IS Fpﬁrﬂ'c ?QH"%(%SPVPP‘?@'&QEaﬁer:{eq”&'d pressure. The crude |
5 prhdoetviasl purifiedZediunin aﬁr&ﬂétbgrh hy dnt dif F‘&ﬂ?’% etdﬁ@%@duent of
ffi rg]

%YW%%@G%\@&?,%B }%'hcin}a %ﬁp SM%S@ qjge the e compounds

Ex61-4.81 (m 2H), 4.86 (spag@, 7. 15 (m 307,30
é‘?,d, 1H), 7.50 (m 3H), 8.00 (d,1H),  11.90 (br s, |
LCM5: miz ES 500, 502 [M' Exanples 205 to 207

199N Z-3Cycliptdpiithethyl X A6H,QCH.CH, 0T the appropriate

et aﬁéﬁﬁi%ﬁéﬁhﬁﬁﬁ@aﬁ@ZSE%%)L@%&Z%?@X%-'96“@?&’7);. "
o e IES bt 0GR  99, 238 P e L

te 8Hht7tﬁ4e(df81l) QGMBom{BAPCI’rmmIMHjeaCtl on was then

' yors AT e separated Th
or gt NMR(490MbR, 0@@3)‘/\&{%56 @, 9K}, h.78@h(my 4H), 2.60 (m,

V020 QR QaRT547 QWHQS.?- @Qﬁﬂ@?aﬁi%iﬂf% 4&3&. %) 359

sol §iti on drie ev'apor at p

undeé ‘mf‘lﬂju'é.ga (‘blzélé-shﬁ ad, 2H), 7.77 (d, 1H), 7.95 (d, 1H), 8.55 (s,
iH). LCMS: m/z APCI" 494 [MH]"

201" | Z="1H-Indazol-3-y;; Y = 4-Cl; Y' = H; X = CH;
'H NMR (400MHz, CDCly): 5 1.65-1.88 (m, 4H), 2.15 (s, 3H), 2.80-2.97
(m, 2H), 3.08 (m, 1H), 4.42-4.62 (m, 2H), 7.20 (dd, 1H), 7.40 (dd, 1H),
7.57 (m, 3H), 7.65 (d, 2H), 7.90 (d, 1H) 13.42 (s, 1H). LCMS: m/z
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 hyd:ate and
10 triethylamine.

D

(
o

Examples 202 to 204:

o
oiN Q

| A solution of the appropriate acid, ZCO;H, (1.5 eq.), O-benzotriazol-1-yl-N,N,N' N*-
15 tetramethyluronium hexafluorophosphate (2 eq.), N-methyimorphotine (5 eq.) and the

Ci
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15

The crude product was purified by colum
chromat ography on silica gel using an elution
gradi ent of dichl oronet hane: net hanol : 0. 88 anmoni a

WO 00RB3T40 to 90: 10: 1) to affgrd the titl e PCOARIMOHEISOSY
Ex Data No 205 Z = 3-Dif|l] onet hyl - phenyl ; X =
[1,2,3]-triazol-2-ylnmethyl 'H NVR (400MHz, CDC13):

'apﬁl%pﬁ‘&e%nﬂ?e l’(gﬂ?ocﬂlhﬁide selebied(ifBm ﬂ%aréﬁaézgﬁh 133W q.5in80

t,
Bt eine s 2 i i otioed mamiae o S s
'redbﬁgh gvlaéﬁx%n v.é%d[v{)ﬂrﬂsodﬁﬁﬁﬁrﬁt‘oxaesolutlon and the organic solution was
uo

evgiprased er yitd rBSORR. Tyt cride RGpAct wamRAied besiayn s
-chromiéBography 2 siliga gel usidg emelufitd gradiefttof (m 1H), 2. 90 (m
- VA
dictiphlatals othdiby 58 amrhond (1880 ks 010,28 ffééiheffﬂe
GOFFPQLQId$ 57 (m 8H) LCMS: mz APCI' 498, 500 I\/H]t 207
Ef tmdazot—=3= yl, X—=2- pl pl:‘ll‘l.u =t y| c1||y|,
NVR (400MHz, CDCI3): 81.38 (m 2H), 1.50 (m 41-1)
N9'4218(m 4H) , 230(m 4H), 2.72 (m 6H), 2.88
2d2':1|) Zl-"li-cgfafoLS’-ﬂ& phb'ﬁ&rlfx‘*-( ,3 " 8. 02 d,’ H) s .
m 7 'ANKIR (490HENED0D)25 t7%1@9f(méhbﬁﬁ8ml3mmm Aci d
Tol A S e 1873 8P BE AR SR TIE, UH T
HDJ‘&dﬂoﬁ%Eﬁﬁﬁale)l?ﬁe&a 2hd LEMEy av28PGEE33 di ng to
C = product

| a1 K m)rphol i ne was used.
tEEaiFmem(a@@mHQ (ﬁi@D) 59,62 (i‘NeaH)V‘ o®{nt f"tH 2 XAy, t e| of
(] OX | r om r epar a DNS
6] 28 e 21 805 6 9, 8801B. TR B math- BAE (medr r opn
pr (%dﬂdﬁltm?,ﬁﬁﬁnaﬂ'@ ﬂ.(BﬂSommmtéasa @1y avail abl ef 4-
2081 T TR YR gl’:ﬂégmfis BB o5 osa5 b’
PCTTH SRRI(QAOMISE) CIED,): 81 180N (i, 15H), BB E3H)22.35 (18, Of 5
LIRS, 2)80%PE2 (AL IHES. Alinit IR £ & (s ) 05381 [E2500! RO
4.86 (s, 1H), 7.16 (m, 3H), 7.30 (dd, 1H), 7.50 (m, 3H), 8.0 (d, 1H), ®
11.90 (br s, 1H). LCMS: m/z ES® 500, 502 [M)"

Examples 205 to 207:

5%
< Q

A solution of the appropriate acid, ZCO;H (1.2 eq.), O-benzotriazol-1-yl-N,N.N', -
tetramethyluronium hexafluorophosphate (1.2 eq.), N-methylmorpholine (1.4 eq.) and-
the appropriate amine selected from preparations 12 and 136 (1 eq.) in

_ dichtoromethane (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 crganic solution was washed with ammonium

a




m xture was partitioned between dichl oronet hane and
sodi um carbonate solution, and the |layers were then
separated. The organi ¢ phase was dried over MgSO™4 and

-woemapead ed under reduced pressure. The cr ugeradiagiose

10

15

was purified by colum 5 ch®hatography on silica ge
usi ng di chl or onet hane: net hanol : 0. 88 annnnia (100:0:0

’Eﬁ"‘ﬁggﬁa@g%ﬁ)@é‘?ﬁ Mé%&tcﬁfu% P’!%tl &g‘i AL ratj'e @e? P@w&‘.sure
The crode or@luctwas mnﬁewmmm@mmmpgr@ma@)glnca gel Eirg(an,elution
grﬁ&ﬂant ol d%ﬁm {q)ﬁ%meiﬂaln?.?.g?a@ﬁboﬁﬂ‘ﬂ@éﬁ.% lo Q%ﬁ t67 Hiford the
ntp mgpynds 7.34 (m 21-1), 7.42 (m 3H), 8.43 (s, 1
Eﬁ. LCNET Tz APCT 445 [ Mpaig09 Z = 3-TCnrorophenyt Y
4{d; Y = 2-0OCF3; X = H '"H NVR (400MHz, CD30D): S
'i°8()198(m AH), 2.84-2.99 (m 2H), 3.10-3.20 (m]1
208" -73’-D(ﬂnbrbniaih I- én;u xmﬁ 2’3]-tr|aﬁols?‘ylrh9ﬂ19l H) 7.7447

31-1
Cadk ﬂémnhz. i .7 B2 A @?pdmoimeayﬁ (myy -
4-C 2HV3GB(3T nm 4 (R ﬁH)l*s}éaf(?tM aso-&sﬁ 7.01 kij NVR

(OB 7 ke oy S 135 ApE oo (G ?m(smf’ /

20851 623 20ifiioromatiyl-phenpidX =.[9.3,3]-thazolBlyimethyi4 . 45- 4. 70 (

ﬂ ' G e Gyl ?»(%1‘5%(@%&%663&@% .
! ZQO’(MfZH)OSABl(mX‘lHl)MSaf(mg ’gﬁ aam(sml;l)l , 8l48-a7Egi gpo!
cq. | SoB . 2H £ GEAE 8 ar, bl v prifer dan. sho
aci JINH]S to 1.0 eq.) in toluene (1.0 to 2.5 niLnmor|)
22?5 zewwgic?l.swx.uz_.b%ﬁ}é@%utdggmgim motes UIIUCI

Fowave radi at’l’'on blution was purifie
by ﬁcﬂ NMR (emwﬁatqmuﬂmysmm 2H)j 1.5@ 6, gel), C2A-2.18 (ge

usi ap! A 2F a 0:0
to %‘FB ( as e? 3&‘" ?@t' g??g ﬁ%?ﬂ { ) 46%'9%8
conpt m@-cﬁbﬁm@%%ﬂm.ﬂz@(m@m momr@ou@rge. =
No mmisigﬂs Chl orophenyl; Y= 4-Cl; Y =
2 CER
A= ifuoromethyl Benzoic acid was used. It can be prepared according to
- Tetrahedron 31; 1977; 391-401.
B = 4-difluoromethy! benzoic acid was used. it can be prepared according to
Tetrahedron 31; 1977; 391-401.
C = product additionally recrystallised from isopropy! alcohol, and 2.8 eq of N-

methylmorpholine was used.
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Examples 208 to 210:
n—N

oo

O§(
¥ Y

Z
A mixture of the appropriate oxadiazole selected from prep'aratlons 66 and 67 (1 eq.),
the appropriate aniline from preparations 166 and 168 or commercially available 4-
chioro-2-(trifluoromethoxy)phenylamine (1.5 to 2.0 eq.) and trifluoroacetic acid (0.5 to




"H NMR (400MHz, CDCI3) : 8 1.78-2.02 (m 4H), 2.80 (m
1H), 2.95-3.06 (m 2H), 3.81 (m 1H), 4.40 (q, 2H),
4.58 (m 1H), 7.17 (s, 1H), 7.25 (m 3H), 7.38 (m
WO B3B8 18 (s, 1 H). LOMS: nliz APCI' 499 [pe/isRidinbirse
4-Chl orophenyl ; Y = 4-C; Y% H X = CF3; 'H NMR
(400MHz, CDCIS) : 8182(m 2H), 2.00 (m 2H), 2.76
ﬁ)nﬁ?&lﬁefeﬁ%gqgéb‘.i%@él )2\52 I}eé)te%aat(ﬁb Maﬁﬁ%%) 'ﬁ'{}]cgsied
mixture vas)partitionsgt qupuﬂghlorqaghgmandzspg:um carbonate solution, and
théﬁ?g?& Qéféﬁﬁﬁ'f‘ééggrca}@d- ﬁe%an}é aEL wégdn%’%ﬁ 5 nd H
evgqq;a!eciury@r tedyoed Rrﬁsum Theg_cr r{rgql Wps purifigd) bgc@gnrq m
5 chrdhlato &pﬂioﬁ Qilicaddl usi aﬁhlbm'nelﬂr#e gﬁ?ha‘%l (§5 88 afﬁﬁlbnlaﬁd@%mo
909%1'HW*M°('% ope p%{‘ﬂ Z = 4-Chl brophenyl Y=

Y = 2-CH3; X CH3; " H bDbig (400N, D3]+ 8
2. .40 (< eI )} 2.589

8P 00 L )2 14 Lc 2L 3H).,
?R’?V 14? 3,Chigropheriyl; ¥ = 4-SLY" = ?%"‘ﬁﬁa-{ﬁ)ﬂ' 4.54 (m
1H), P'HMMR((I00MHA, ;anotbﬁ 8( 123 hth) 1.780.465(m, 4 g"é(

(2 A . o 00 € G Pt O ' @

NVR ( 4'DGMM 2!-{)113142]m 3H)18 Qﬂ)(s( UH) SEMS WﬁBPGI Q&S (M]T

B R Tropi Y RO Y TR UE (1 1y,

7. 26- [7'HBIOMR(#0MAIZ, CDQ0): GS1.80-1198. (mL4]M$2 8avezacHm, 4“;5

2y E S8 fap 072 RS bty 73BT

1. 80- [13H77. (Ia(mm),mszwme 62145, 1H). LBMSI/z ARG’ 48518

Y T TR TR A

] zAFdH' NMB 14qu+z. ﬁD :smsuu@4-a Badmi, BH), @i 18t(er3t)v237 (m,

B 0| D A B o, 3 AR h B

sodi E]rﬂ'ﬁt %&MJH&(F‘@‘%IBV@PN@M%& 30g\Ad)on SHO T -8R {8ctH).
r edudqaCnes: 955 WPE!* 4‘93\(@*2995/ 2?3754 9%:20 :

Examples 211 to 216: .

~

10 A mixture of the appropriate oxadiazole selected from preparations 66 to 69, 74 and 75
(1 eq.}, aniline (1.5 to 2.0 eq.) and trifluoroacetic 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
15 the title compounds.




~ NN o RS NRG A solution of the appropriate acid
sel ected from preparation 158 and 159 (1 eq.), 1-
hydr oxybenzotri azol e hydrate (1.5 eq.), triethylam ne

wol2fosgasse and 1-(3 5 PCY/IB2004/004059
di met hyl am nopr opyl ) - 3- et hyt'@8r bodi i m de hydrochl ori de

(1.5 eq.) in dichloronethane (3.5 nLmor') was added
to a solution of the appropriate am ne (HNR4R5) (1.5
eq.) in_dichloronethane (2.5 nminmor') and the
Exxdh:tlon was stirred at room Datgperature for 24

Rﬂ)rl dg S%OPGI‘FTOBI éﬁﬂi d % %F LR Gt on was
evapor af}?umemnnigamnllmg prﬁwmm,ﬂm). 2808, p{)pzigs-ts.ole
vas ol 21 D08, 8L L0 BRSPS 9 . 7

di chi’ of 8HpTisarey, SisY. BAB G, 1B AXMEIMAIARC IO 10N 0 t O

L)t o Na.

R 2”-9“8“8“"?/&?’3?‘1“1 TEFEK Chay o X = OB 'H.
NH)I\/R (zzwhwma (EEMI, DY) : 5382, (FS2H)TR. 70@&1)1 2&),265@111 1),
o 2H¢ 933(3% (%F%Hhaéf%%,] 8 %@““2&5" 9;&& 23-)*)7 fy:bd 8H),
LOVE: [1740 AR@H), THSE[ 35, LCMS2mé APCT 469 [R'= 1 - butyl ; X
2 %0 |2 Bpeoag: ] Eery S T
2.80 (mH fﬂMRﬁOOm-Izs@Dglw 52HPB (53R 1(76r1.90 (), 2H% 192-2.62
21-1 7 2
Lo, i R 2 aia B g R o)
|1 o 418D iy THT 0. BN THSB o B 7 QBOH) | &
1.56. lﬁ@ws*ﬁwlzml 425913!];2 30 (m 3H, 2 80 (m 2H,

oo Mk v 4.16.Lt ERQ(Q

5?—5“4, %02(%“'0'25433"!"7*404_ CHe Y 518,CHy X5‘5°('a3 21-1).

5 NS (4da§ﬁi-u£ &bkh,): t%ZO 6812.99 ﬁ_" 7Y, 204 Qlw?:lDzdyd i
81[ 59- j1° 6£ %h? ﬂﬁ)'2¥é'§§ Rﬁ\ 25h 317)%'?"'1"925 464\ (moy), 697
2. 41 (|nfm, 1H), 7.15 (B 1HM7.20HE, 1), 266 B, 261), (736 (aHH). ECr8:
[cive: DR REET VAR Vi 2008 gearba L 2
PRIty 1522)94f¢;11mmny1 Y = 4-Cl; Y' = 2-CH3; X = CH,CHa: '

*H NMR (400MHz, CDCl3): § 1.20 (t, 3H), 1.68-2.02 (m, 6H), 2.14 (m,
1H), 2.38-2.58 (m. 3H), 2.79-2.98 (m, 2H), 3.80 (m, 1H), 4.58 (m, 1H),
7.04 (m, tH), 7.26-7.39 (m, SH), 7.41 (s, 1H). LCMS: m/z ES" 443, 446
(MH]"

216 Z = 3-chlorophenyl; Y = 4.Cl; Y' = H; X = pyrazol-1-yimethyi;

'H NMR (400MHz, CD30D): 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, SH). LCMS: m/z APCI* 481 [M]"

A = Crude reaction mixture waspartitioned between ethyl acetate and 2N hydrochloric’
acid, then the organic solution washed with saturated sodium bicarbonate solition and
evaporated under reduced pressure, -

I\J \l’\l—\l\J




10

| h°‘l’?1 e 1ggclion was then

-131 221 NR R = norpholin-4-yl; X =
(1,2,3)j-triazol-2-ylnmethyl 'H NVR (400MHz, CDClI 3): 8
1.58-1.78 (m 4H), 2.56 (m 1 H), 2.82 (m 2H), 3.38

wo 20R06isy) , 3.44 (m 2H), 3.60. Sm 2H), 3. 62 pcinpbidooi0se

5.60 (s, 2H), 7.12 (d, 2H)137 40 (d. 2H), 7.52 (s,
2H). LCMS: nmfz ES 457 [WH' 222 RA= H R5 =

2- phenyl et hyl ; X—[ 2-y| met hyl ' H NMR
(400MHz, CDCI 3): %’23?“{’%“7"% . 2.04 (m 1H),
2.79 (m 41-1), 3 36 (m 2;&\%\47 (m 21-1), 5.40
(m 1H), 5.59 (s, 21-1), 7 x2H), 7.17 (d,
21-1), 7.20-7.36 (m 3Hy; R 40\(d, 2H), 7.54 (s, 2H).
LCMS: mz ES 491 [ M
1-bicyclo(1l.1.1)pent
J.O C. 2001; 66(19); . Exanpl e 223:

1-[ 4- (4- Chl or ophenyl & ’5- Frethyl 44 1,2, 4-triazol -3-yl]-

A R e by R b R B AR BB 1

hydioxybenzatsiazolehydrate 468 eqd. faetbylammedﬁeqm amthb-(310| d of

oA o s
(3.9 BhmEck) wee addad to @ selution elthe appippratmaming tHINRTRL1150eq. i o

1
sceninge 3 Loter) syt S e it o

withamaenimeblorde selyion; ard the orgamc
soluties was evammtaia&ier mmdedl\prgtsuréi i 'niélhff?ﬁdél ﬁbdllﬁ:!h 1Rad %’t)lﬁge:rirlb'

e |ss ved | i C t hane
col s'J'o%}ré'ﬁyngéPW orw sangzarbgu ‘Pﬂﬁg added to the
dichirbmethane:@athandi .68 anmonia (#06:0:0 hess 50.5) to affordtthe titizm
con® ature for 18 hours. The reaction was then washed

bchl oride (see ref.

with 15 ammnium chloride soluytjion, dried over MiSO4.
Exing Datden evapor at ed under reduced pressure. The

N5e<>| due was purified by colum chronat ography on
ica gel using dichloronethane: npethanol.: 0. .88

==

21'érrTBnrz!fr5§5 biyaip[1es1)a¢nidrith X TREsipr oduct was triturat ef

Wi 1 iy ﬁm%ﬁRon-lﬁfddtﬁS H‘?gﬁ'ﬂeg@ §§ %Brigu )1§ 2?2?
o 22&(&3§H§ﬁ m;sz @32%@90(2? 72@1%)2@4@
3. L8HY mTMeYn/z AP@S3geIMdH) - 538 (m 1H), 7. 26 (d, ®

CNS. iz APCl' 376 [NMNH' WO

=)

218hB) HiRE3 tbyteh X {23 dpazouz-gmetinb
"H NMR (400MHz, CDCI3): 81.29 (s, OH), 1.55-1.74 (m, 4H), 1.99-2.00 (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-yt; X = [1,2,3]-triazol-2-yimethyl

'H NMR (400MHz, CDCl3): § 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-yi; X = [1,2.3-tazol-2-yimethyl

'H NMR (400MHz, CDCL,): 5 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/z ES® 441 [MH]"




@,

15

20

Exanpl e 224:

N-{1-[4-(4-Chl orophenyl)-5-nethyl-4H1, 2, 4-tri azol - 3-y
|'jpiperidin-4-yl} benzamde NN | N-NK CH /\/~ N
woqm;,,,}}-ﬁqgt hyl am ne (105 pL, 0.75 mmol) and tphgntﬁmgw

chloride (79.6 gL, 0.69 motiptwere 5 added t
sol ution of the am ne of preparation 145 (200 rrg, 0. 69
nmol ) in dichloronmethane (5 nL), and the reaction was

?ﬁ”i I”MJEE Jeranalin paokifigzlidyinesthylr o vi gorously
f ﬁ ; ) BHWNHEEG}DMHWBE;FB) xtmg& m(irt\ trﬂﬂ Q?F 56 lnltx ?ll-ﬁ.dz 8B ZHR,
P ond RO 2 G 2 et B i . D ool G D, £ e

t her Z&Iae'bw (=h 2H), ma2Ks. @-h.eerM@ M(Eabnemmiq t he t itle

‘ BER’ﬁfE-‘“: joppreielivh X< 2 3tfazel ZyfnBtng ™ 5 0" 5 55
is, éﬂmma(mwm CDEYL): 51:525126&m 4B 2.08(nR AH), . 7¢l(in, 3M),

(o135 of sl 2uap 4P, W s ESh 3 10 20 7607
1- Bg RHOW.20:7 B8 (HiASHINT.40 (ch REINLS4- (5; 2t hGMSAMZES 491 (MHE

zol 43-yij piperazine N H9 a 1- Hydroxybenzotri azol e
hyddate (150 pg, 1.1
- A frfoigyciol {. 3.1 ipentviaminechydreslooyp fspe &f. LOIG) 1268 166(19); GRER-6285).
hydrochloride (225 ng, 1.17 mmol), triethylamne (O 4
, 2.7 D i and the am ne of F{ aration 144 (25
Eartplg 2HH - e oragheon - SRR g ts0i NP e
of benzoic acid ( ikhylpiberin-4BaRokamidedi chl or onet hane
(10 M.). The reaction was the t|rred at room
tenperature for 18 hours. Thqéé{}wre was partitioned
between 2M sodi um hydr oxf"densSoldttdap and
di chl or onet hane, and @ pliases were separ at ed.
The aqueous | ayer was flrtder acted with
di chl or onet hane, aMétHt contged organi c sol utions
wer e evapor ated under §reduced p essure. The crude 25
product was purified col umm hronatography on

Oxilylt Eidaridea(0. 0431'1![]@ 55mbl)ivhaddedaél b @BlutisH of the acid of preparation
16 581g! QT8 iRt R e 8 ALT s Brohogids bl
rodm dampel@Brenfiyr 20 minutes. Additional oxalyl chioride (0.02 mL, 0.27 mmol) was
added and the solution was stirred for a further 10 minutes. The solution was then
evaporated under reduced pressure and the 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. o

'H NMR (400MHz, CDCly): 5 1.15 (m, 9H), 1.42 (m, 2H), 1.95 (m, 2H), 2.22 (s SH) 3.02
{m, 2H), 3.18 (m, 2H), 4.03 (m, 1H), 5. 38 (m, 1H), 7.286 (d, 2H), 7.57 (d, 2H); LCMS: m/z

APCI* 376 [MH]*
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WD 21105/ 063754 -133- PCT/ 182004/ 01.105) 'H NMR
(400MHz, CDCI3): 8 2.22 (s, 3H), 3.08 (m 4H),
3.38-3.78 (m 4H), 7.25 (d, 2H), 7.39 (m 4H), 7.54
wo folsn63tdy. LCMS: miz APCI' 382 [MH'; M cr ogialisdodesass
found: C, 61.66; H, 5.32; “N2-17.42. C20H20CI N5O

0. 14CH2C12 requires C 61.43; H, 5.19; N, 17.79% 5

2R . o
R R e S S R YRR
,2,4-triazol -3-yl]- 2-ndenzampideerazine o y\~cH G13
G Triethylamne (100 L, 0.71 mgly, and then benzoyl
chloride (82 L, 0.71 nmol 4 \Wadded to a sol ution
of the conpound of prepﬁn 49 qH4150 ngy, 0.47 mol)
in 10 di chl oronet hane ( 2Qd the reaction was

then stirred at room t egper at or 18 hours. The
btcar bonat e sol uti on,

m xture was vvashe o0di u
the | ayers separatle and the ofganic sol ution

evapor at ed under reduced pressure. The crude product
Triethglaminer(1 05 gid ORS romblyand then denzaytctigidg (206 L) 0.68mgRl) were

ol 30 £ 0 S 0 Bl T, o
dichloramethane(s mj.), ang the-teaptian (w8 Glitied alBENWmpedatuforls d'gmutes. .
i 48 e 1 i e Y
mixjurg s then fiflered;using 2 phasprgeparation caftritige Ayl the @pEnIc layer was
B Chl Sraneneoy Boa oL 4° (HTA AR e e8olohed wih st
P'°H&9§;“le?llief?@f’a‘!"dz%%"ﬂfé%ﬁ%ﬁgﬁ%6-7 Qﬂ?ﬁst hy);l pi per azi ne 4
"H NMR- (400MHz,| cdn;onqs srThss Gm:ﬂl-ﬂ mmgmgzm. 223(sp31eHane Gmf 2T
o35 ATV, PAERCSR 5850 B L0y
LCMSsm/Z ARG #t8 [MNaiinpl e 226. ' H NMR (400MHz, CDCI 3):

81.08 (d, 3H), 2.94-3.39 (m 8H), 4.34 (s, 2H), 7.25

(d, 2H), 25 7.39 (m 4H), 7.54 (d, 2H); LCMS: m x
Exapple 22551 Bprgoyi-448-# 0bipsinbeayt 53-mettyl4H A4 Bi2 0B piESzine

Exanpl e 228: o N

1- [ 4- (4- Chl or ophenyl ) ¥5-y net Nethyl)-4H 1,2, 4-triaz

ol -3-ylJ-4-(3- flu en ) - k4. ddi azepane

(J41S% O/CH3O F cl CH, .
cl

1-Hydroxybenzotriazole hydrate (150 mg, 1.1'mmol). i-(3—dimethylaminopropyl}-3-
ethylcarbodiimide hydrochloride (225 mg, 1.17 mmol), triethylamine (0.4 mL, 2.7 mmot)
and the amine of preparation 144 (250 mg, 0.9 mmol) were added sequentially to a
solglion of benzoic acid (110 mg, 0.9 mmot) 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:methancl:0.88 ammonia (100:0:0 {0 95:5:0.5) to afford the title
compound as a white foam, 182 mg. '




The title conpound was prepared fromthe conpound of

preparation 148 and 3- 5 fluorobenzoyl chloride in 84%

yield, followi ng the procedure described for exanple
wo2dskiogisy NVR (400MHz, CDCI3): 8 1.68-1.80 (mﬁmoﬁmm
- (m 1H),325|s 3H), 3.393%m 4H), 3.5

11-1), 3.65 (m IH), 3.78 (m 1H), 4.22 (d, 2H) 7.02

@&NW #é'arf&c? 55&9427?”%078 ﬁ“%eﬁ%ﬁzé@% (7135 (g, 21,

7239 (2, ), 3456 Ijah IBHWLOMS: PaAPCI ‘cIs2 M h emgrbgnalysisddungt €46+4.66;
1 t \

o3 A ELENOIIEL el o ol 8o Eh ol
(50 solution of the conpound of preparation 102 (1 3

5 Eggméieﬁ%gnﬁmcgsbﬁzdym £4- ﬁ@ﬁ%&ggﬂgéﬁo%hﬁpﬂw -4 BQ-triazol- L3y
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erature
2 hours. The mi xture \ﬁa@e@ﬁ*ﬁiﬁ@ﬁ?‘f‘ﬁt ed under reduced
pressure, and then tri thyI angee (450 ng, 4.47 mmol)

and di chl or onet hane (3 vvere added. A portion of
this solution (10 W th 2-benzoyl
chloride (1.26 Mo %red for 2 hours at
" roomtenperature. Trrs- (2 et am ne pol ystyrene
(500 20 ng) was added and mxt e stirred for a
further 24 hours. The m x{ was theh diluted with

aqueous ammoni um chl ori de soI ution, the layers were
Triatylareioe (100 L1y 7 hmniojidambihed benzop mbbadm(aaudi 0.7¢ mmol) were

a‘%ﬁ 81 Sorfin th W Lol A0 b irbiEftant AGF (Y mdCD A el
fgmeﬁgneaﬂgamk) ang the tﬁﬁctim warcthen stireed at tnoputemgeraBe fdﬂ 18
thNR '(réQ'QMi?e wisasBbd With QH@urﬁ ;\blcat%c:g‘altIg_l)étolaluo%fL trﬁaaée%rs stidbrated
anﬁ_lb\e orgagg sélghw@emed Ppﬁier rqdufgd preggyrg.J hespryde proggctms
plﬁiﬁ&d by toliivith cmbmaﬁﬁtagﬁﬁen siliddaget uél@ thyli Qoétavistiancl.0.88
aryhidnd /S8 e U 1 afror R e ofolind s gty s §29 .
"HNMR(400MHZ, EDCY): 5i1ae1. 18 (ry) JH) he8-B.2Bim, 3H), 3.30Y4, AH).-3.39-
385 (h, 389 (m, T, 4.6 (3R), 4.28 (g, 1H), 4.38 (@, 1H), 7.39 (m, 7H), 7.52

- (d, 2H); LCMS: m/z APCI" 426 [MH]"

Examp!e 227: 1-{4-Chiorobenzoyl)-4-[4-{4-chlorophenyl)-5-(methoxymethyl)-4H-1,2,4-
triazol-3-yl]-2-methylpiperazine

e

The title compound was prepared from the compound of preparation 150 and 4-

*“chlorobenzoyl chioride in 37% yield, following the procedure described for example 226.

"H NMR (400MHz, CDCly): 5 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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Triethylamne (79 L, 0.57 mol) and then 2-benzoyl
chloride (66 L, 0.52 mmol) were 5 added to a solution -
of the conpound of preparation 146 (150 ng, 0.52 nmol)
wo lois6gtisg hl or onet hane (5 nbL). The m xt ur e wascrigeds/o004059
stirred at roomtenperaturel¥or 18 hours. After this
time the reaction was diluted with water (5nL) and the

[ 1, nut . The,
Exbinple 228 L4 T LARRIN AR et BBl B b -
evaporat ed under rfindtabeckzoyh)dsisdiazepanel t he product was
azeotroped fromether to 1Q ford the title conpound
as a white foam 193 . N /N 600|\/Hz CDCl 3):
61.38-1.82 (m 3H), 1%2 , 2.54-2.87 (m 1
H, 3.03-3.50 (m®@ ~7. 8Q4(m 1H), 6.94-7.50 (m
7H); LCVMs: mz ES 1 [ MN& Exanpl e 231:
3-[1-(2-Chl orobenz yrro in-3-yl]-4-(4-chloro-2-m
et hyl phenyl )-5 15 F4H-4, 2,4-triazole NN O N
9-f G C CH A mxture of t econpound of preparation
The Aifle (cgmpaynd wagserapared from e eerobeundogf prephtation dt48 and 3-

_ ﬂu&é&nﬂm@bhloﬁhéiﬁ 849ieid, 38w rlﬁé E\% r@?égchﬂ;fd l%:?&alm le 224.

in dichloronet rre

'H Nwadﬂ@mm%)es 1.66-180 (moalri)s3 17 fre, ﬂﬁa@es (s 3t 8.390m, 4H)

h @y e
Sopthl QERG, T AT ML AP G PTG
7481'8 ohaP Mgl LiCHPs: M@Aﬁp 44{ME or gani c sol ution
was then dried over MgSO4 and concentr at ed under
redu The residual oil was tritura
el e SR 5 EHRoreliin 2 bbbyl G oer
dried to afford the titeophoipeund, 55 ng. 25 'H NWR
(400MHz, CDClI 3)(rota rsé; S 1.84-2.62 (m 81-1),
3.00-3.20 (m 1H), (m 1H), 3.44-3.79 (m
2H), 3.81-3.98 (m 0-X.50 (m 7H); LCWVE:

m zAPCl ' 415 VO 2§05 06 -136-

PCT/ 182004/ 004059 Exanp? e~232: \f"

N-(1-[4-(4-Chl orophenyl )1.3. 3-triazol -2-yl net hy
[)-4H 1, 2, 4-triazol ci

Tnfﬁﬁékk%%@a'(b %LL'T gé ﬁdqéd' tb o0 (48%) BSSHATr 9% corbolind of

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 uhder
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)amihe 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-

) cartndge and dichtoromethane:methanol {100:0 to 95;5) as eluant to provade the title

compound.
"H NMR (400MHz, CDCls)(rotamers): 5 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]”




~; Cl N The title conpound was obtained as a solid in

50% yield fromthe conpounds of 5 preparations 54 and
18, follow ng the procedure described for preparation

_ wo%ﬁ_s“’"(g" NVR (400MHz, CDCl3)(rotamers): 8 1#0,%'}1‘@_9‘5'

4(s 3H), 2.74 |s, -8, 2.80 Is,
(m1lH), 3.04-3.18 (m 2H), 3.22-3.38 (m 2H), 4.40,

Examply 298, 15 iotonsidyMachedt-chipr £ petnyishepraibeinghin2 4

Exanpl e 233: triazol-3-yl]piperidine

1-[4-(4-Chl orophenyl)-5-nethyl-4H1, 2, 4-tri azol -3-yqg-4
- phenyl pi peri di ne- 4 hboxgmgde CHI NN NF, o cl

Sul phuric acid (930 &g, 295%. 9 npol ) was added to a
sol ution of the conmpoupd ¢f prepargti.on 96 (700 ny,

1.9 mmol) in acetic actd Pl oxd~7and the reaction
was then 15 heated at 10 Hg‘ys. The cool ed

m xture was carefully quenthed bgw,t he addition  of
e AP, B o e G S e
adu‘egr!ea solusion Wm@dorﬁpﬁ?hd w&gﬁaﬁmnqumaﬁ l@ szrmlrst.lsd fl) in

uce e pro was, ¢ i 'S rom

aiptireshanB s BLL o Pherisied v Pﬂ'réedcasﬁ%m goersise 135 18,
hours. Nmbr(tﬁﬁ Gdnieithe €BXTibA Was Fildted Kith Wate? tSml.) and the (Mixtuidas
sfreg oqifl 1 michndS” ey e Yoo separiy e gk splgon
evagorabsiurdet-leduthO FPEEbG) B3NS Aroddd was BZIIHBRDITeM 6DLOB9
af@;g'?tgle%gﬁ\f:%én?# a%@égc ra'_lgfrag 3-triazol-2-yl nethyl) -
"Hy 4 W'['?-l%) &1. $-]1@2)(l}1p3|pkr1;83r3122(m EH). B@Ayﬂ&ﬁ@ 1H),
3.086: 50?(nN2H}'">||QD|\&H\|1g) B 3@7‘3 0 &;%tﬁﬁh%émgf A" 431 [ﬂ(g?::?lg"'as

added to sodi um h % 1 n mneral
which 5 had been pre- vvashed vvlth pentane (2 nlL), and

tEvearaple nempqzmr&enﬁémayﬁ&ndrncalﬁ]-4-t£ém&6iztmm@ylphenyr)-5-
tert-Butyl 4- hydroxy r| dj fnecar boxyl ate (119 ny,
0.6 rnnol ) was then ™ &ﬁd“('ﬁ@"mxture was stirred

I
at roomterrperature a fwso m nutes. The

cu
cl 2

A mixture of the compodnd of preparation 147 (97 mg, 0.35 mmol), 2-chlorobenzoy!
chioride (40.4 uL, 0.32 mmol) and N-methylmorpholine (58 pL, 0.53 mmol) in
dichloromethane (5 mL) was stired at room temperature for 18 hours. The reaction was
then diluted with dichloromethane (20 mL), washed with 2N hydrochtoric 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 resulting solid fitered off and then dried to afford the title compound, 55
'H NMR (400MHz, CDCL;){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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conmpound of preparation 164 (100 ng; 0.3 mml) was

added and the reaction was stirred at room

tenperature for a further 18 hours. The reaction was
wo Job¥isRartitioned 10 between dichl or onet ha?é’rﬁ@ﬂoﬂﬁm&w

and brine (20 nL), the | ayems- separated and t

organlc phase evapor ated under reduced pressure The

el 5 S0l i L Y A 4P 2 vz

tr| et hyl anmi ne 3a@ipgrroktin @yiﬁNmmhﬂammdded- The

~m xture was then stirred_for 18 hours. The m xture
was filtered, the fiyftrdtelwas,washed wth saturated
aqueous potassiu nate 5 ol uti on and evapor at ed
under reduced presSuregy The ¢ e product was purified
by col um chronat ogr aphy silicq gel using

di chf or onet hane: net hanol X (99: 1) q‘s luant. The
pr oduct vvas further pLﬁ'lfi ed by using a

hga>C| d: a etonlt e/O 1% rg}@@&*@%ﬁ@@&%@%@%@

preparations Sgand |1§r fellowingnthe umedqm dageribedfor prepprtion@3MH NMR
@ oﬁﬂ?@%ac (r&taﬂ{éréfm %i)hsoJ(mﬁéﬂ)( Q‘m%&')ﬁ;-r) 3279:8(1 ", 3?%(5. 3H),

295 (i 021(3513(m 500 32508 (. 2rod e 2 i, TS 249, @)

7.02¢R2H), 7.38 (d, 2H), 7.52 (s, 2H); LCMS: m/z ES* 423 LMNa]
M (tert-Butyl)-4-[4-(4-chl orophenyl) nethyl -4H1,2,4
-triazol-3-yl] benzamde CH3 ~ H° H3C~ H 25 NC

Ex@hiple 233: d+4-(BChiptaphenyd)-SupdihpletH-0) Qlﬂﬂaﬂﬁ—ﬁﬂ-ﬁmhe&ylﬁpendme-
nol ), followed by a ‘P’wbé”‘%ﬂ}#ﬁfy the acid chloride of
preparation 157 (150 ny, i n di chl oronet hane
(3 m), was added WO 20115/ 4 -138-
PCT/ 1 B2004/ 004059 to a sol yt] o8f triethylam ne (300

L, 2.0 mmol) in dichlor ame (2 m-) and the
reaction was stirred at enper ature for an hour.

The m xture was then-=Rary i 0 bet ween
di chl or onet hane aneu§“=ci

) ic acid solution, and
t he phases were sepafat®d. TheCaqueous | ayer was

Sl 8l 1. 5650 8 gl G518 i iy
prepafation 86 &Oﬂm 1rﬁmmol) iy aagtic acid (1.2 et ) aed thBireadtivn des then

e Y66-C15%3 B4yl T ol FHATAaE BA B APy ARe acciton @

silica ge dichlo
of Oiih sAeria 9% meqyﬂagtee WiBdichiogoraethaned4x)h Ihe Fombined orpn
|aye$@rm@t+ra§hed1@.an IEFGhe. thkh EM% éxépweék ar%ﬂaﬁbraté% él2r
Hz 'ﬁi 40 (s, -1
pressufe. The p of was talhsed from e!hy! aoetate 16 afford the titl e compound
282 mg.
'H NMR (400MHz, CDCl5): 5 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]"




10 7.41 (d, 2H), 7.50 (d. 2H), 7.61 (d, 2H); LCMS: niz
ES' 391 [MNa)' Exanples 236 to 395: NN N N G
The appropriate acid, ZCGB8H, (0.25 nL, 0.2M sol ution

w0 Wedhe¥sgli met hyl for mani de, 50 15 prol) was, .
neces'sary, neutral i sed wth-1rd et hyl am ne ("‘?frﬂﬁz,""*é%”"”

pnol per salt equival ent) and then treated with

%&?j benzotr| azol - -t et ramet hyl ur oni um

Ie 236 deff Bt (e (g%lp!gpplaﬁqyle-é (3Hrh2,3-tyiagoisgimethyl)4H-1,2.4-
52. 5rml) The SfasblByloRABipkRL-1-ERBb[AEN t h
triethylamne (28 |, 0.20 mmol) and the am ne of

preparation 12 (&cgg' , O 2M sol uﬂl’% in
N, N- di et hyl f or i ) 8TR e deep- wel |

- pol ypropyl ene 20 mcrot tr pl,zu-t.. he pl ate was
seal ed and agitated for durs\at 40' C. The reaction
m xtures were then evaporated ugd reduced pressure
and the residues were purified HPLC using a Waters
XTerra M5 C18 columm, and acetonityile:1 OrM ammoni um
hydr ogen carbonate (adjusted to pH'10 wi th anmmoni um

Thiyshyeaeofusisn (%@L&/k#ﬁd@@to?@odmhﬂl mmudﬁg 60% il AErer# dil), which
undas nme
5 hiPBRRBN Yagren wiinPentihe (Emi ang asransion ives trred it goom
. tmﬁfmaeﬂmmdm@d ipeddindsafekytaté (119 rhdylol6 miviolyevas then

o4 o i oI bl B B b i e

carogoppgd pm(gpa@!yn 1B 61991 mg;@@ rpmoly wag aéded and the reaction was
stﬂrrea%ﬂ?dél'ntyﬂpﬁbé'ilﬁf fir a4‘u1¥Her *8 ﬂ?@s '?-ﬁ@cgggﬁon was then 4partmoned

or ophen yrazo
10 b%“"%%‘ L'l?fymmhén? (?;0 @nqs'y PAn&20mly); the tayers, SEParaMznd the
orgarfip pleasglevapdistey uRd@ zeducdd ples@hé Phe@sidue was dissolved in
.dichloromethane (6 mL), PS-DIEA (Argonaut Technologies) (638 mg) and triethylaming
(0.5 mL, 3.6 mmol) was added. The mixture was then stired for 18 hours. The mixture
was filtered, the filtrate was washed with saturated aqueous potassium carbonate
15 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.
20 'HNMR (400MHz, CD;OD): 3 1.40 (m, 9H), 1.62 (m.‘ZH). 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-(fert-Butyl)-4-[4-(4-chlorophenyl)-5-methyl-4H-1,2 4-triazol-3-yl]
benzamide

N“'\>\
I cH,

N
25 e on, O

H,C

tert-Butylamine hydrochloride (223 mg, 2.0 mmiol), followed by a solution of the acid
chloride of preparation 157 (150 mg, 0.4 mmol) in dichioromethane (3 mL), was added




10

15

20

243 5-methyl -i Hindazol -3-yl 503 2.04 244

(2,5, 7-trinmethyl -1 Hindol-3-yl)nmethyl 544 2.3 245
4.5.6. 7-tetrahydro- 2-net hyl - 2Hi ndazol - 3-yl 507 1.95
3- (2, 5- di net hyl phenyl)propy1133319 2.47 248 (1

S) - 1- (di net hyl am no) - 2- phenyl et hyl 520 2.04 249

ol B ke i3 BT,
regaglipn wa@ﬂltwatdpefnﬂmatym)meoud 9bhemikilire R&2then partitioned

béﬁyﬁn%%rgmﬁiﬂajle ¥hd éh'i_’lgo% c@ﬁf( ég goigt]tgul %@E%Rﬂes bere .

H-t hi enol 2, 3-¢C razol
59(’2"5}3”1 (Faquew!wwaﬁ %'6?19‘1 %*b’ﬁ?!@d wih dictiorpmetheae (2x35 ml.)

and3e SR ddr E‘r'n@Qo!éimM% ﬁ%nﬁg 3@(-32:'5!5739%4 and evaporated under

éf-"{;‘g oxazol h%n¥)
redicPd PRSI T CiIR PP WAs Ay feckprojummchronography on sifica
geEuqmgamdﬂqrpwtrdnaﬂﬁtmholw atmdnia f8897:1) as eluant to afford the title
mépgﬁﬁ ﬁ_‘gphenyl pyrimdin-5-yl 541 1.95 260

ndoi - 2-yl 518 2.13 261 4-chl orobenzyl 497
HNMR (4Mzzlcpﬁhhﬁl1%ﬁdb 290 (s53H), 3.98%0r L8H), 7.19 (d, 2H),

740 g, FRORE RN &1 AR B R Bs et e ®

cyclopentyl(phenyl)nethyl 531 2.52 266

bi phenyl - 4-yl et hyl 05/ 163754 - 140-
PCTI | B20041004059 2%5ﬁh&k§53€@95@&

1- (4- chl or ophenoxy) 1/e\hy| yl 541 2.5 268
1- (3-chl or ophenoxyYet Ryl .23 269

2- et hyl - 1- phenyl butyl 519 27 Zfﬁ
(1- napht hyl oxy) met hyl 5 13 ﬁz
(2, 3-di net hyl phenoxy) et 507 2. 272
3- (4- net hyl phenyl ) propyl/ 505 2. 18 273
1Hindol -1 -ylethyl 516 2.12 274 (phenylthlo)nethyl

Thqg@prgpw acid, ZCO;H, (0.25 mL, 0 2M solution in N,N-dimethylformamide, 50

pmol) was, if necessary, neutralised with triethylamine (7 p, 50 pmol per salt equivalent)

and then treated with O-(7-azabenzotriazol-yl)-N,N,N',N"-tetramethyluronium
“hexafluorophosphate solution (0.1 mL, 0.§25M, 52.5umol). The sofution was then

treated with triethylamine (28 !, 0.20 mmol) and the amine of preparation 12 (0.25 mL,
0.2M solution in N,N-dimethylformamide, 50 umol) in a 86 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 acetonitrite: 10mM ammonium

25

30

hydrogen carbonate (adjusted to pH 10 with ammonium hydroxide} (5:95 to 98:2), to
provide the desired compounds.

Time %A %8B %D
0 min 94 5 1
3.5 min 45 95 0.5
40min 45 g5 0.4




275 1-(4-chl orophenyl)ethyl 511 2.27 276

2. 3-di hydro-1 Hinden-2-yl net hyl 503 2.23 277

2-{ (4-chl orophenyl ) thi o] propyl 558 2.47 278

4-f1uorobenzyl 515 2.13 279

wo(a‘i‘%bkﬁ&ghenyl propyl 491 2.239- 280 3- net hoi‘;}’é’;'/"éf’"‘(%’c‘a"{’;?

485 1.81 281 1-benzyl-2,2-dineth ylpropYi 533 2.52

282 1-nmet hyl - 2- phenyl et hyl 491 2. 15 283

(benzyl oxy)nethyl 493 1.96 284

ESNed-£hl or ophenyl ) - 3- oxopropyl 539 2.1 W85 | Retention
[ (4-Ichl or ophenyl )t hi o] met hyl 529 2.27 |2 + time (in)
(berzyl thio)methyl 509 2,12 287 3-chl pr 80&nzy o7
2361 | Pwsthyl- ~Trpkinyhthhpwery4-853 2.5 289 529 226

» JO L OU ZSG

ﬁgﬁﬁg%ﬁ V%Vggﬁeno y)methyl 291 4-fl uof oé@ﬁzy 5£§6

18820 3-@9@n¢ol-ﬁaﬁ)hmpwbenzy1 481 1.98 29B 530 2.17
\ II l H-\J u 1 94 ')n/l - ‘

29, | o, q?}ﬁé%‘fuﬁ 507 2.16 29f 929 2
24D- 1 aﬂsﬁtﬂmtophwmeiﬂ-hwram-yﬁ 21 296 2-fiagBahy| meeios '
[ola¥al E 192 o XAy 200
zl*-ﬁ(z uor'%%“em'if‘fﬁ)#‘éf% %f"w 493 2. 11| 248 247
H2nE tza(phgnwmm)tmamma;yl met hyl. 535 2.[36 54800  2.26
3~ % """" 3 ruubtu“! 520—1—88—] —963154—-
%/ ?8'%'5%7 56'2‘_3&%‘3 Y141 301 Anti - 4- e} h?ﬁgyc oh&ffa

| zzsﬁ-maemy&%edw-ylﬁwm | met hyl - DLOM S1Y 299
’31'13 -k nhonvl ) at hy 21

- gt eny y

2 AR IR T B G Sk 4 30k APBelyl A0Bny1
2489 A HdBdazol-1-yimethyt 503 1.95
247 | 3-(2.5-dimethylphenyl)propyl 519 . 247
248 ; (1S)-1-(dimethylamino)-2-phenylethyl : 520 2.04
249 | (2,5-dimethyl-1,3-thiazol-4-ylimethyl 498 1.87
250 | (4-methoxyphenyl)-5-methyl-1H-pyrazol-4-yl] 559 204
251 | 1-{(1-cyclopenten-1-yl)butyt 485 247
252 | Cyclohex-3-en-1-yi 453 | 2.04
253 | (1,3-dimethyl-1H-thieno[2,3-c]pyrazol-5-yl) 523 1.91
254 | (2S)-1-(fert-butoxycarbonyl)piperidin-2-yl | 556 2.3
255 | benzofbjthien-3-yl 505 2.21
256 | 4-(S-oxazolyl)phenyl 516 1.87
257 | 3-(2-methyl-4-thiazolyl)phenyl 546 2.13
258 | 2-phenoxypyridin-S-yi ' 542 2.21
259 2-methyl-4-phenylpyrimidin-5-yl 541 1.95
260 | S5-methoxy-indol-2-yi 518 2.13
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-yi 503 2.23
265 | cyclopentyl(phenyl)methyl 531 2.52
266 | biphenyl-4-yimethyl 539 237




306 1-(4-chl orophenyl) -
1-met hyl -1 - phenyl et hyl
1- acetyl oxy-1 - phenyl net

| - met hyl et hyl 525 2.41
491 2.26 308
hyl 521 2.01 309

(2R) - 2- phenyl propyl 491 2.1940-311

](4 fluorophenyl)thlo]nethyl 513 2.14 312

n.2 vl CH

Q)

307

22

AR R e A AN B -7 ey

54

2681 4 -@1a|:torophenoxy)ethyl

527

¥ H-3-4--henz vAR o

2.23
vl 568

3] | PR @?”?’PE‘B&B%EHg ;"e thyl 511 2918 B16 249

P Ml

220ny]df-oagtdyiong)easthyt- 3-yT 517 1.57 317 55 573
= 4-yl 5302 Oz 318

3, d’r’ﬁé’f’f"ﬂ“”{'ﬁ#‘°’9@6‘-“f3ﬂ87 319 2- phendxy@Bény] 5422
27224 3-(3-2‘ﬁbtwlpmnmmp3d yI" 500 197 3ZT [quisggl T~ 232%

oA > tH-AO i3~y 500187 323 2.

2139 E“ZT’" 3?’1‘? Ibut)/I pYr | di n- 2- yl 506 [2. 886 3p5 2.12

234b¢ myyimmgihyISSB 2.21 32726 I HDbenzi ~ o8
39 9 oxe—9k-fl uoren- I_\/I 581 2 16 37%

o 3R, M‘ﬁﬁ'ﬂmﬂ%?'?yne@y'w 530 2.07 329 1{befitbf Jran227y|

mg 2,31y diE (H-hded-2mREyyIDeN ZOY T ) PemyT—Bpy 43153331
Z e X !nr\\/\l | han-/nfllr \I| 519 2 17 332
27 ¢ g‘rﬁé’f‘%@&?sw}“@w"s&"yl 510 2.3 33} 588 247
278 5 dichibiodHiuciobenzyll 267 2. 20 334 biphe Tyt59%5
2005/063754 -142- PCT/ 8200-0/ 004 9 335
| 2?- b (ﬁﬂ PPRYPERY 469 2.3 336 2-phe ox4§9y il di 222yl

2807 Mﬁoxﬁéhﬁe penzot i azot=6= yl 6 485JCT 181
281 | 1-benzyl-2,2-dimethylpropyl 533 2.52
282 | 1-methyi-2-phenylethyl 491 2.15
283 | (benzyloxy)methyl 493 1.96
284 | 3-(4-chiorophenyl)-3-oxopropyl , 539 217
285 | [(4-chlorophenyl)thiolmethyl 529 2.27
286 | (benzyithio)methyl ' 509 2.12
287 | 3-chlorobenzyl 497 2.1
288 | 1,1-diphenylethyl 553 2.5
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-methoxyphenyl)ethyi 493 1.9
294 | 28-dimethylquinolin-4-yt ' 507 2.16
295 | (2-naphthyioxy)methyl 528 2.21
296 | 2-naphthyimethyl ' 529 2.29
297 | 2-phenoxyethyl 513 2.26
298 | 1-(2-flucrophenyl)cyclopentyl ‘ 493 2.11
299 | 5-methoxy-1-oxoindan-2-yimethyl 535 2.36
300 | (3-methylbenzoyl)aminomethyl 520 1.89




338 3-phenyl ci nnolin-4-yl 577 1.76 339
3-tert-butyl-I|-nmethyl -l H pyrazol -5-yl 509 2.26 340
2,1, 3-benzoxadi azol -5-yl 491 2. 26 341

WO BR; 2, 3- di hydr o- 1- benzof uran- 7- 570 ZctApr08ffasose
1- (4-chl orophenyl ) cycl opr opyl41523 2 27 343
5- |sobutyI|soxazoI 3-yl 496 2.23 344

nnnnn zal L /] \nh_on\ll E15..1 01

?%Uf‘ﬁ‘éﬁ?ﬂwﬁﬁyﬁﬂ‘%l Y6 3 35 346 2 (c ol 2.26
bon(&@ﬂéMB%kd—lﬁkMerS ylmet hyl 572" 1gH# [3472,09

cbhhutal H..nv \I| 495 196 348

308 J%;W-fwsmmﬁ g 482 2.1 349 491 2.21

304~ dumﬁwlndén,aiythet "S-y I 498" I 6T 3548 2.14
hylguinolin- 4.y '-'\’IA 181 381

803 n| YPReimaY of 1, 2- a] pyri di n-2-yl 523 1530 [3522.38

doPNENYd—c T 1796353 )
3.1 ¥DHW%?H@§?Wém 481 1. 66 3%4 ‘525 241

0% p1-mettiyt-1-ahgaviednb- i ndazol -3-yl 493 | o491 335 2.26

-0 -y| 516205 Y ‘
o Ry PR Y| 06 1,96 355721 201
09 3 ‘E’Ql?h%i'ﬁm1'ﬂmﬂh}dyr azol -1 -yl ) pheny 2 |3582.12

g1d (2 Frpyrazot=t=yHnethytimem 557
S B L I A A 374§136 219

111p#£ﬁ7ﬂu01°n§leﬂmﬂmlmetmlyl 546 2.17 361 45181 2.14

ol I o

5. 7- d‘i R h(téff DV ¢ ZS?‘*SP"T"“?? a1 Dvg\r)nuéi n-2 vi55§18 1. 72626

3 [B- @feﬂbvqrmmm@m-e-smomz 364 549 214

s> . ] Y

FE o S 2 R A T R T 568 | 2
5 4 awﬂtm@roypm)e)m furyl 545 2.25 B6/11 2.16

4 o 1 24 La TN AYS)

= [wre Ly J . UJ 3 8 .
e L{W%roov a;Bi'yls vl 495 1.96] W3 '200%/ 0654

31343-5'|P€IHM133M5(D@%@-){| 369 530 2.07
éﬂpcqéihﬁ6m¥t¥rl,2=dihydropyridin 3=y 5%&01.35 T8
319 | 2-phenoxyphenyl 541 2.29
320 | quinolin-2-yl 500 1.97
321 | quinolin-4-yl 500 1.8
322 | quinohn-ayi 500 187
323 | 2-naphthyt ‘ 499 2.21
324 | 5-butylpyridin-2-yi 506 222
325 | 3-benzoylphenyl 553 2.21
326 | tH-benzimidazol-6-yl 489 1.55
327 | 9-oxo-OH-fuoren- Ay 551 216
328 | 4-methoxyquinolin-2-yl . 530 2.07
329 | 1-benzofuran-2-yl 489 216
330 | 2-(4-methylbenzoyl)phenyl 567 2.31
331 | 7-methoxy-1-benzofuran-2-y) 519 247
332 | 2,6-dimethoxypyridin-3-yl 510 23
333 | 2,5-dimethyl-3-furyt . 467 2,26

334 | biphenyl-2-y! 525 252




370 1-benzyl
371 2-phenyl -1, 3-thiazol-4-yl 532 2.22 372
4- et hyl - 2- phenyl - 1, 3-t hi azol

woﬁnem@;g-hgxy 2H chr onmen- 3-yl
2H chr onmen- 3-yl

503 2.12 31Rz-

- 6- 0x0- 1, 6-di hydropyridin-3-yl 556 1.75

-5-yt 546 2.18 373

533 2.02 374  perasaeesonsnse

6- nethoxy ZFLchronen 3 yI 533 2.1 376
4 bt osasc-ak hnl | A3 \l| 559 .1 1= 277
LILEY T LIUllyT l vvvvv o
3, meg\{@ﬁ"ygnyl 485 1 B85 378 469 23
3ds ([ BFphendig@eiting-yil ) phenyl 515 1. 68 379542 217
z20l--5 \/I 503.1.5 380
337 3| Irheareiase-Pitlien- 2-yI 489 2.15 331 506 2.08
338 a3 @mﬁﬁ%“py { opropan-I-yI 489 Z.- 15 gp02
’]I np th\/le-l H-.i [!Jdﬂ-? 2- \/I B2 2 18 383 1- rrg?ﬁyl -1 1.76
339 | h%réqft@ﬂxlﬁ-%év'z%wa@kivs f1 uoro- 1{H $%Hol|- 2-286 504
340 1P2, 1.3%"95,&3{9%115-!& OX0- AT THT OMETE= 2= Vig 931293,
386 3-1sopropyl -] -met byl nyrazol -s-vl 495 1. 94 3%#
341 br%ﬁw%ﬂ‘mqrypwer\aofﬁraﬂrvl 559 2.03 SM8 2.43
I 382 TF§ m‘bﬁo’rbﬂﬂﬁl 2lb [ dazot=4=yt—529 4572957389
= (-0x0-17 3- djﬁb mﬂ@r isqindol -2-vl }propyvl 53323782
3480 &lsebmsgxqael-w. n-2-yl 484 1.91 391 496 2.23
341 ([AH-BIEa gnty 0) ety gptrenyt—573-2Z=081—393
4- (ngkl ’ -2‘éﬂ¥L|g;netth)Dhenvl 572 éﬁ 7 39§'L91
45 cy%5‘6lﬁ@5}&1"0®|'3ﬂb 1,2, 3, 6-tetrahydropyr§@i di n- 232
Ul 1 UI = I
G 1 S e ik ey A AR N 198
347 sf’cﬁﬁ@{i)ﬂ'lﬂ'wthH H pyr azol e- 5- caf bo@@ﬁl i ¢ adi9 was
~ : 1 T B——5=brono=—2=fet Xy i-c ottt
e 51Nl S ﬁse see EP 306251. prepara |6ﬁml =?j
349 et rdimethpyhddythiazakbivii dazol e- 4- car bokyl498 ati d Vs
- : 3 ; . —5t+B=
3 - ( 'E ﬂ di hydro-2H i soi ndob2 yl) rosggno C a1cq1d
351as Gnmmmldezalﬂ Z-thdsmem 83, 26(2 5233. | E .71
31 2 cat UU)\y1 e—actt v\ﬁo HSetH—See
35}0L 3 y‘?édgipﬂﬂ( ryf?iqbzﬁlﬁ: and_ Nucl ear 515 196
353 | 3-isopropyi-1H-pyrazol-5-yi 481 1.66
354 | 4,5,6,7-tetrahydro-2-indazol-3-yl 493 1.81
355 | 2,3-dimethyl-1H-indol-5-yi 5§16 2.05
356 | 3,5-dimethyl-1H-pyrrol-2-yi 466 1.96
357 | 3-(3,5-dimethyl-1H-pyrazol-1-yl)phenyt 543 2
358 | 3-[(3,5-dimethyl-1H-pyrazol-1-yl)methyljphenyt 557 1.98
359 *-fluorobiphenyl-4-yl 543 2.37
360 | 4-phenyl-1,3-thiazol-2-yl 546 27
361 | 4-(1H-pyrazol-1-yli)phenyl 515 1.9
362 | 5,7-dimethyl-pyrazolo[1.5-a]pyrimidin-2-yl 518 1.76
363 | 3-phenylisoxazol-5-yt 516 2.2
364 | 2,3-dihydro-1-benzofuran-2-yl - 491 2
365 | 1H-benzimidazol-1-ylmethyl 503 1.73
366 | 5-(4-methoxyphenyl)-2-furyl 545 2.25
367 | 1.3-benzothiazol-2-ylethyl 534 2.03
368 | 2-methyl-5-propylpyrazol-3-yl 485 1.96




medi ci ne;

1978; 40(6);

PCT/ 1B2904/ 004059 F =
3-((pyrimdin-2-ylthio)nethygbenzoic acid was used,
S75. pCFIB2004/004059

wswes/37sindi an Chem Soc.

(97); 74(7);

1103-6. WD 20051063754 - 144-

4- ((pyndi n-2 yl thio) et hyI Jbé‘ﬁ*zw c acid was used, see
US 4325959, exarrpl e 2. = .
y(l ety Iallyuu ‘i’n-"“"'il
?)‘Z\Q/I | g‘Haégli%‘z cﬁg“i?’d:léyd?%pgn&‘nﬂ oC 20C 5%%(205) ;|1_§§' ;
@707. 1$enw1-6>oxe-ll qe)dlmm;nbmdindl-yldl ne- 3- carbeﬁg'l ijlc adi7g
gg?onviﬂﬁeg‘ﬂg?é l@’zqfﬂcygr boxyl [ c aci d was usgaz qee 322
22 . G}Mhylfz%knyl-zatﬂbzd@yl Exanpl es 39654® 403:2M8 W
3 ne F M aYe »)

r%p 1?"{5?‘? 7Y Fﬂ'ﬁ '}” t he appropri atle Q%'? d . 202
aM o QHe:h(oheﬁ-S-ﬁ 1.4 eq.) and polyner quUppegtdd 212
M t-F-eH-5-0-h-av-ari-Rre—{.1.0 an \ Ln dilehl . oron
1% TEH?F&’.W"}’%@'@P?WHH at room tenperat 8% flor 21
Braur >4-(t5mbfat06<§2mrwmy3m@fpnmn)mw Ne Pol ySUyT ek Was ¢
anij he—micttk n-_houn It wds. 15
fen| FearwthieY N sodi um hydr oxi de s¢l Lﬁqsonﬁ Tht85

. 3TBIED4LE1 F-IpmitiaZoR L fphen@Xiracted w th diChé{y Ofet NAgg
: /')\() and--t-heo pnm'yu ned organi.c _soluti ong were .
0 cpfmethivs 4 brerimidazl gk o pressure. Thed®ruge 1.5
mqoqlm:s-amwoamiﬁﬂea-mg py colum CEVO | ‘
S vi _acetate: oethanoll -
%% 1 fyars '2'553@1'%5’99”9@%1‘&? ford the ti
382 Ea{-ﬁteﬂi}ﬂﬂ%oﬂ!—ﬂ c-CUrs, M :
g1, 6l 1.79-1 98 (m 31:1 2.6242. 8
[ 3% [-metybibndoldy (o 21-1), 3.42 (] B9, [4. @AM
364 5-hadiE THlndck 2 O 99 (T 2H~ 72075 M55y
259 (m 1) 7 66 (mIH) |CVS nmfzAPCI " 5161 [ MH]
¥ |emsthyi=boxo-fHvRmenedHz, CDCI3): p BH0 (m 209
386Y 3—%réf--mem WriGolbyl - 2- 66 3 0P ra Sy
prépyl-1 *7""?*5“'5.4“ 5. 62 (s. 2H) N
387" 1)) 5-br¢ff@2? (ﬂathoxmw)dm-s-ylzs 7.59 (m 4H, 56965( (m2.03
388" 1)5—mbﬂ=?§52-pﬁ§n&l‘ﬁ?’ in'ndazBH’ yl o 529 1.95
. 389° | 3-(1-oxo-1 ,3-d|hydro-2H-ssomdo!-2 -yl)propyt 532 1.82
380° | 1-ethylpiperidin-2-yl 484 1.91
391" | 3-[{pyrimidin-2-yithic)methylJphenyl 573 2.08
392" | 4-[(pyridin-2-yithio)methy!]lphenyl - 8§72 217
393" | 6-cyclohexyl-2-ox0-1,2,3,6-tetrahydropyrimidin-4-yt | 551 2.04
394" | 5-oxo-1-propylpyrrolidin-3-yi 498 1.74
395° | 5-propylisoxazol-4-yi 482 2
A= 3-fsopropyl-1-methyl -1H-pyrazole-5-carboxylic acid was used; see DE 3029281

B = 5-bromo-2-methoxynicotinic acid was used, see EP 306251, preparation |,

C = 5-methyl-2-phenyl-1H-imidazole-4-carboxylic acid was itsed,' see J. Chem So¢.
1948; 1969.

D = 3-(1-oxo-1,3-dihydro-2H-iscindol-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
medicine; 1978; 40(6); 1103-6. | |
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20 WO 2005/ 063754 -145- PCT/18 2 0 04/014 05 9 398 W

4- CF3 'H NVR (400MHz, CD30D): 8 1.78-1.96 (m 4H),
2.82 (m 2H), 3.00-3.14 (m 1H), 3.62 (m 1H), 4.58
WO2RH06331 5. 67 (s, 2H), 7. 2214&m 2H), 7. 50 RQIABR6Y/p04059
7.58 (m 4H), 7.77 (d 2H "LOVS: m zAPCI' 516 [ MH]'
389 W= 2-F, 5-CI; "H NWR (400MHz, CDCI3): 8 1.78-2.00

F< Bf-]’(pﬁhbtdmQ—ﬂﬁ:ojmthﬂl]bbﬁzzom?a&l_cg-wéﬁbsey e J. lﬂé)ﬂ%ﬂe@l §(>c Hby);

, 4.58 (m
74@24) 550 (m  2H), 7.42 (d, 2H), 7. 20 (s 2H). LOME:
G FH(ppRIBN-2-yBRIG) nickhjbentoid aditi-wad- sed,$eblUR 43‘9@@$é‘|§xamp!e 2,

H= g@é&hﬁx@#@@d&,é#t&%@gyrﬁtd@e rg(‘?ﬂ%‘%l-ﬁ)‘:% vyps&%eg 66

J. QL6 2000; 652026777, 2H), 6.99- 7. 12 (m 4H) 7.15 (s,

- %‘f““ é@ﬁpﬁ@é’“ﬁﬁfﬁ* Foghgiefria gabuseh g WraoBhoga
pyfsoxazolercarboxylic acid way used, Fpe ¢ rijetiGhem. 1999 28(8) 453,

H) 3.01 (m 1 H), 362(m1H) 4.60 (m 1H), 5.62

|
s, 2H), 7.01 (m 2 7.07- 7.21 (m 3H), 7.42 (d,

(2H) ;052 (s, (2H). legi39RHed03:484 [ VH] ' 402 W=
2-F, 3-Cl 'H NWR (400MHz,CDCI8)y 81.62-2.00 (m 4H),
2.70 (m 1H), 2.82-3F f,@—@t 3.60 (m1H), 4.60

(m 1H), 5.62 (s, 2HY, ( , 7.15 (m1H), 7.24 .\
(m 1H, 7.41 (m , 7.45.4%, AH). LOVS. nmiz APl
500 [VH|'- 403 W= ! 3-C; (400MHz, CDCI3): 8
1.74-1.85 (m 2H), 98 (m , 2.70 (m 1H),
2.82-2.98 (m 2H), 370389u(m1H) 440458(m

7.23
A 1@@ ﬁf the?p&rfbﬁ%da froyn g&pegatiog,.‘bza (1_@/& thq]ggprogqptg acid
chici@e ({.214 1.4 Aq.F add 5olﬂrﬂer smbpt?décﬂﬂhwyﬂlﬁoﬁﬁpwmeqwgq }in
criPSREAn P RAIS  BRen S eobntetibempre g2 v s
amingetiyJamirteqiystyfenp wag mddedsanibibe inthdurd-waisBYired for an hour. It was
theri Wadhe8 R lesggy@gyde%gmgﬁ Stk qu%o@s solution was extracted

_PCT/1B20114/
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.

20

4 397 | W= 3-CF;;

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]*

'H NMR (400MHz, CDCly): § 1.80 (m, 2H), 1.88 {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])*




Exanpl es 404 to 405: O z IN, Cd A solution of the
appropriate acid, ZCO2H (1.2 eq.),
O benzotriazol -1-yl-N, N, Ny M tetranethyl uroni um

rophosphate. (1.2 e N- net hyl nor '
wd&ﬁﬁﬁﬁﬂﬂ@ phosp ( q-), y p%g%'aklli%%gtgp%()

.4 eq.) and 5 the am ne fr-o4® preparation
|n di chl oronet hane (7-10 ml mmor) was stirred at room .
tenperature for 24 hours. The reaction was partitioned
betvween sodium h%dr oxide_ solution and

BBVt $fErhane, and the |ayers were then separ at ed.
The Wmnl(%ﬁﬂlwbdaﬁo S, wnaﬁaeﬁn(veﬂv@hz @E{Fﬂg)»gﬁé 654! fe

soljution, dried

¢ echit¥e 57 asTHled 584, )u§é7|&$ SHcT. 2%9 gmrrﬁoeuzuy 7.58
col me@ m@mﬂpucnrshwmp@rbn@mmel using an

1 —a d a hl oronethane: net hanaol - 0 88
l'O 0 to 90: 10: 1) to afford the title

PILNIMR 4dﬁwﬁab®cnsw% ﬁfb“czéotm 3% &qu(m ). 2.81 (my TH),

ffl h| ¥
(m 32%(01""& R4 eny 5300-1('1)15 34s, 2Hp 769 ((mﬁi B30 (m,

3. f@H)nv.4e (411)2*1)47 56(5( EH) ldldis n5'z ﬁﬁc( 500 ;-’Mi)l} 7En 99L(CJY\H/R

[ BEF 500" [MU/’40'5 AN yI "H NVR
( 4QONHEMR PIBRHIELDCR): 3165% 1138?m(2n) 158 m22|-ﬁ82%s f, 49,

5. 2802296 B3 b M}'P‘“’ﬁ-@%fmzﬂ@)éﬁ 5+, 6.98

(m| 731)(m, AHRT.18(s, TH): 187 (M, 99), (A2 (d.13H), 24, 2H). ECVES'

- 484 Wk gﬁf_‘gt he conmpounds exenplified above
~§ﬂx Y | ess_than 500 nM when 15 tested
401 L%Fé@?‘rdiif’ (VI A f ilter binding assay) as descri bed

B “&N&ﬁ%ﬁ 2 EP0HE s ARt Pl TR 233 6m o

Exar3g91dm6l~i) 6% (M) 1H)14680 amIBH), 268 (K 2HR 7.01 (m, 2H), 7.07-

7.21 (m, 3H), 7.42 (d, 2H), 7.52 (s, 2H). LCMS: m/z APCI* 484 {MH]'

402° W =2F, 3-.Ci

'H NMR (400MHz, COCl): § 1.62-2.00 (m, 4H), 2,70 (m, tH), 2.82-3.06 (m,

2H), 3.60 (m, 1H), 4.60 (m, 1H), 5.62 (s, 2H), 7.00 (m, 2H), 7.15 (m, 1H), 7.24

(m, 1H), 7.41 (m, 3H), 7.45 (s, 2H). LCMS: m/z APCI* 500 [MH]"

4037 | W = 4-F, 3-CI;

'H NMR (400MHz, COCLy): 5 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—ethyt'

diisopropylamine.
8 = 2 eq. of N-methyl morpholine used instead of polymer supported N-ethy!
5 -diisopropylamine. SR -




399 1.99 405 1.11 -148- CLAIMS: 1. A conpound of
formula (I), N ~~X o~VY. ZY5(l) or a
pharmaceutically acceptabl e derivative thereof,

wo whesern: X represents -[CH2]a-R or PCT/IB2004/004059
- [ CHZ] a- O- [CHZJb R a repredthis' a nunber sel ected
fromO to 6; '10 b represents a nunber selected from

0 to 6; R representg,dh Het represents a
5- or 6-nenbered saturatmgE par?kbﬁ‘ly saturated or

aromatic heterocycblc rising elther (a) 1 to
4 nitrogen atons, N (0)4 om or sul phur

atom or (c) 1 oxyg | phur aton1and 1 or
2-nitrogen atons, 15 optlo ,§ stituted with one
or nore groups independentl xkgygd fromW Y
represents one or nore substiyTuents independently
selected from[QO0-[CH],-R¢ which nmay be the sane

Sluyh of G SPoroBlae 868, ACOH (1 EE) o SeoBbuedf Th PR °°
tet@meﬂwr@nnan hemfhombcaaphetndmuende'mwwdmhmﬂp (t4eq)and
5 theaatﬁHQJﬁSﬁl p?@ﬁﬁ'ﬁﬁ@ﬁ“ﬂ a8 ib 8!6&01’0"&@% (fﬁln'\ ﬁ@g hsggt?ned

pendent resents H
at 'quf“ te@peram 4 hevrendbe rﬂ@e&qne\mﬁamﬂﬂynacémem@:m 5-
hy&bxn@e Saniienand dtcHB&ﬂﬁé!ﬁéﬂeegnJ‘tﬁE RlyBfsNicré ﬁ1eF| 5B ]_‘he
hal n\gasw W'G "‘é‘ﬁ ni trogen at orrs A)EG)S@;
orggw §aiytion ashel aw%m%mlorg{eﬂutum dried over @nd
evaporatecdunder eaduedd gressuesn Frieterddeddroduchivhs p@iad B9 cali@As: v

10 enbRIERERY Bn B b ool Fufin aBientdycl ¢ ring

dictloremethanagnetianok0.88 anmodia (100:0:0 tel901i0:1 g affork thertitle ( b)
con’l,pd?_mg_en atomor 1 sul phur atom or (c) 1 oxygen atom
or 1 .

Ex Data
No
404 | Z = 3-fluoro-5-chiorophenyl;

'H NMR (400MHz, COCH,): 5 1.80 (m, 2H), 1.88 (m, 2H), 2.70 {m, 1H),
2.95 (m, 2H), 3.78 (m, 1H), 4.48 (m, 1H), 5.63 (s, 2H), 6.99 (m, 3H), 7.15
(m, 2H), 7.42 (d, 2H), 7.50 (s, 2H). LCMS:; m/z APCI" 500 {M]"

405 | Z = indazol-3y1,

'H NMR (400MHz, DMSO-dg): § 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 (V14 filter binding assay) as described above.




sul phur atomand 1 or 2 nitrogen atons; ring A being
optionally substituted with one or nore groups
sel ected from Cl4 al kyl, phenyl or hydroxy; WO
wo20as6DeB754 PCT/ | B2004/ 004059 -149- Q reprp@s,ﬁﬁi‘,m,@mqg
direct link or-N(R2)-; R2 reﬁl‘%sents hydr ogen or
al kyl; Z represents -[(Q, [CH2j,-R3, a phenyl ring
E I d&gﬂm SEdNSy or Het2, 5 and
tﬁgﬁ%ﬁlﬁgb&g‘a \ nPQd_sﬁag?ﬁlg op |I§Jér’1 1y substituted with
one or nor groﬁ#ﬁmﬂmﬂe-pendewtly sdfidaded from W, or
Het 3 (opti pnatTy O toam penzene § 410t Hat 4,
and the gr mp_as_a:ﬁQLe bei nb opti ona?q y subst]i t ut ed
wi th one of nore gr2®6ps i ndependent I3/433el ect ed from
W, R3 rep =t Ir\y‘i _\Lupti otrer sHhsH=Hut ed
wth one of_npre groups 10 |ndependenqqy sel edt ed
fromWw, 936 cycl oa40Byl , C' cycl oal keoyil ,  pheny
(optionall pttt SR E—OFiBH-—GH-OtH S
i ndependently selected fromW, Het5 or NR4R5 e
represents a nunber selected fromO or 1; f
represents a nunber selected fromO to 6; Het2 and
Het5 i ndependently represent a 5- or 6-nenbered
saturated,, partially 15 saturated or aromatic
heterocyclic ring, conprising either (a) 1 to 4
nitrogen atonms, (b) 1 oxygen atomor 1 sul phur atom
or (c) 1 oxygen atomor | sul phur atomand 1 or 2
nitrogen atons, optionally substituted with one or
nore groups selected fromW Het3 represents a 4 to
6- menbered saturated, partially saturated or aromatic
het erocyclic ring, conprising either (a) 1 to 4
ni trogen atons, (b) 1 oxygen atomor 1 20 sul phur
atom or (c) 1 oxygen atomor 1 sul phur atomand 1 or
2 nitrogen atons, optionally substituted with one or
nore groups selected fromW Het4 represents a
6- menbered aromati c heterocyclic ring, conprising
either (a) 1 to 4 nitrogen atons, (b) | oxygen atom
or 1 sul phur-atom or (c) 1 oxygen atomor 1 sul phur
atomand 1 or 2 nitrogen atons, optionally substituted
with one or nore groups 25 selected fromW R4 and R5
i ndependent |y represent hydrogen, C1$ alkyl, Cl1.5
al kyl oxy, C3.8 cycloal kyl (optionally fused to Cm
cycl oal kyl) or Hete; R4 and R5 being optionally
i ndependently substituted with one of nore groups
sel ected from Cl4 al kyl, Cl1.5 al kyl oxy, Cu cycl oal kyl
(optionally fused to C3.3 cycloalkyl), 30 or phenyl;
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30

Het 6 represents a 5- or 6-nenbered saturated,
partially saturated or aromati-c heterocyclic ring,
~conprising either (a) 1 to 41#-trogen atons, (b) 1
oxygen atomor 1 sul phur atom or (c) 1 oxygen atom
or 1 sul phur atomand 1 or 2 nitrogen atons,
Cgtio'nally substituted with one or nore groups
,\Né%t ed fromW 35 Windependently at each occurrence
represents halo, [019R6, SO2 R6, SRS, S02NR6R ,
[Oh[CH];CF3, [(;CHF2, phenyl (optionally
1.subAcpmpeend of formblal(h, C14 al kyl or C1.5 WO
2005/ 063754 PCT/ 1 B2004/ 004059 ' ., -150 al kyl oxy), CN,
phenoxy (optionally substitut G§_LQ hal o), OH, .
benzyl, NR6R , NCOR6, benzylo oxo0, CONHRG,
NSQ2R6R7, CORE, Cl. eal ky 0 "
represents hydrogen, gC1$s I,
cycl oal kenyl or Cl-6alkyyd ene- O
represents hydrogen ar Cl.6al kyl;¢y1 represents a
nunber selected fromO to 6 h represents a nunber ,
selected fromO0 or 1; g repflesents a nunber sel ected
or&rghana iballyv 4 : r cted fromO or
1;[”% Ia—gqtlb?ueypdr‘cé% E%E)ges gé}%-ém%r mg%n‘%@eﬁé‘g sat ur at ed, .
partially saturated or aromatic heterocyclic ring, ’
X h i_Rherca) L 4-nitrogen atonms, (b) 1
%E%%R&am?%?kb? [dsﬁap%[ﬁﬁ%"?%m or (c) 1 oxygen atom
or a¥eRgSARlgA numben sefettet foom 2 toi; r ogen at ons,

opk Sa“uﬁﬁ'ﬁ. nd/or R7 and/or an oxo

gfgurg&%%ﬂti c%érgp%tg%%(ft&ﬁg?ﬁpgf)% to claim1, wherein

X RegptesentsH,-Cle32]He#® 3. A conpound according to _

claim o] r esents Het. 4. A conpound _ :

accorqﬁ%n{bgé%ﬁ@s gfs' gf)é"l rbler?%sgt’ur & Rariially saturated or aromatic
hetespyelicering cbaipda;qga‘ﬁt_héc -{/al) tm&um?b@flétg!‘mﬁ. w{m:? sbngwﬂ ,giom- or 1

10, 4,. wherein represents a direc i nk.. . _

sulindh Fout "3 o, PRGRD s Tosgn Ao, ag s or vhaiienan atoms,
opiipnatypsetsdituted aithioneir mdré §roupé IndepefdEMiRRIsHed from W:

according to any of clains | to 6, wherein ring A
represents a six- nenbered ring. 8. A conpound

Y rmprsefisnoné Gramired bubdtities indePerdetyeiSbded from {O]-[CH+R'
represents phenyl. 30 9. A conpound accordi ng to-gnk’/ TR
whigh e e Sapme diffprepkatieagh oscutaoe: t uted with hal o.
10c ate N RRUAENSSAAESERBniPréprédesla RGBS £5e&t6@Fom 0 or 1;

d at each occurrence independently represents'a number selected from 0 to 6;

R' at each occurrence independently represents H, halo, CFs, CN-or Het: - .
' Het' at each occurrencé- independentiy répresents a 5 "og?' S-mémbered .
unsaturated heterocyclic ring, comprising either (a) 1 to 4 nitrogen atoms, (b) 1 oxygen. .
atom or 1 sulphur atom, or (¢) 1 oxygen atom or 1 sulphur eitom and 1 or 2.nitrjoge.n' :
atoms; | ' ‘

V represents a direct link or -O-;

Ring A represents a 5- to T-mgmbefed saturated rhetefdcyclic_: ring'cbni;_i;isihgi gither (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; ring A being bptidnaliy substituted with one or
more groups selected from Ci.s alkyl, phenyl or hydroxy;




(3-Ch| or o- phenyl ) -{4-[4-(4-chloro-phenyl)-5-[1,2,3]tri
azol - 2-yl nmet hyl - 4H
[124]tr|azol 3-yl]-piperidin-1-yl)-methanone; 35

&5g4phenyl) {4-[4-(4-chl oro-phenyl) - 5- l[c’ll,ﬂ%m%]ug‘hbsg

azo y| met hyl - 4H -149-
[1 2 4 tri azoI 3-yl]-pi perl di n-1-yi) - nmet hanone; 151

| oro-2 h {4- [4-
( W‘??FB“SE ﬁ?l"?k‘g'ﬁ{%é »2,3] triazol-2-ylnethyl -
[ 1, 2Rﬁ}etpresalteIhy:ﬁegdn]or@p&tkyld| n- 1-yl } - met hanone; {4
[4- (4- Ch | oro-phenyl)-5- [1, 2, 3]
triazol-2-ylnmethyl-4H[1, 2,4]triazol-3-yl]-
piZptepregents HOJHPHI(R', adhenyl Iring rloptiohalyfigedrte tahemeeres ring or Het?,

5 { 4nli4mé 4%% QE Oy Wﬁ@%&él g’iob nf?y %Lbststut?d ;ognth cine or more groups

trlazo

pifsiepsngent HS%HC}&dy frasm W)u@f Uebﬂ‘ém?ﬂ?"yrfb?tqﬁ‘dﬁcﬁﬂebe”%m fing-or Het’,
(én@‘th@rgﬁodﬂ'lﬁﬁyd Wwhbte delng dpiidnally 's@lé’éﬁlu}t@d’ WitRe3nBYér fHfdre groups

"Ele%?'ﬁ%?ty af?gkg?r?%n\& hg'ngﬁfel di'n

(3- mﬁ%rmpmséntmom phﬁn}dp)lel{aﬂy[é.tbéﬁtu’ebl @ito- greey | hofe- fgroups
10 ind%?éldhf,ﬂyaéé?%ﬁ?& *pe“ 3.51@c|c%ﬂ<¥mtcﬁ%‘ r%ﬂoalkenyl pheny! (optionally

( Sultiiugadavitp-anp lqugcqgﬁ@mypr)depgnﬁenmselected from W), Het® or NR*R”;

(4 ché%p@eseh@%wu)nbérse[ehed%mﬁléaﬂ1320' 2-ylmet hyl - 4h
tri azo peri di n-1-yl}-nethanone; {4-

- [ 4 f4re et %a |s;le ed n_aLm 02‘0 8]
tri azleldet2 %n&lH@é‘t;h&épeAd!éntl{: ]:epré’se‘ﬂl} at5-l @Z@hleﬁrbhll‘eh saturated partual!y
15 pﬁé}F{?'te?i z[ﬂ éhl’#étlé h rg’:ﬁ%ﬁrhé: qug,gu [%r?r%ggst rﬁ/ P &M 'd 3 MEbd rogen Stoms, (b) 1
t PXyge0[aicn ot mmw aton, {)tl(c) 2, ygen btamobr- B sylplur atom and 1 or 2

?hﬂ-@?érpét&hé- %lu}nallgﬂ Eﬁtbt ﬁ&#}é& FB%BX Ldis &S MG ne:

| or o- eny
triazdft zem%?etsrmi I f-Témbepsdy patpietesiz Gpttiglhy paturated or aromatic

?h@erblbﬁbllél ﬂgg %'tlo}np(léing Ellifek' Y Pk tBl)fl‘ogé‘rh i) (oYt AGHENSlom or 1
: Qr 0- en

20 ity J rele) S, iy ors) Sphit Bt oy pnggen atoms,
[th@nalkj!]substlazm WImcywle]or piopegroshsreelecteldfromeivhanone;

E ffl [agl-;l)e(t‘d'r gélsQﬁtQ %ﬁ:e%rié %J'nﬂu% hégerocychg rln?,] compnsmg gither (a) 1
1toy¢} }ntrogem @qunp u@ 6@5ng| atgn@ﬁyu ulphet Algnore c){14oxyge41 atom or 1

(SuigBor la@h*paﬂélh’ﬁorﬂ?/ hifroden dtdms %E%nally substituted with one or more groups
tria methyl -4H[1, 2,4]triazol-3-yl]-

25 p?elﬁ dIJ %)yl} (1 Hindazol -3-yl)-nethanone; and
. phar rRfcand |R?alnda1eod@1ﬂabdeeredaﬂl WadrogeRs G.Residf Cid Skyloxy, Css
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tr eat fErANdoR” beinyl esiogelly indapendintin sabstituted: witre poepf more groups
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~ 30 orphenyl;

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 nilrogen atoms,
_ optionally substituted with one or more groups selected from W;

35
W independently at each occurrence represents halo, [OJQRG, 80, R®, SR®, SO.NR°R’,
[O}ICH,)CFs, [O];CHFz. phenyl (optionally substituted with halo, C,5 alkyl or Cis
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sequential use in treating dysnenorrhoea (primary or
sgcondaw{)ound 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 3 six-

membered ring.

8. A compound according to any of claims 1 to 7, wherein Z represents phenyl.

N

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-4 H-

[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-yi}-methanone;
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5-Chioro-2-fluoro-phenyl)- {4- [4- (4-chioro-phenyl)-5- [1, 2,3] triazol-2-yimethyl-4H-
[1, 2,4]triazol-3-yl}-piperidin-1-yl}-methanone;

{4- [4- (4-Ch loro-phenyl)-5- [1, 2,3] triazol-2-ylmethyl-4H-[1, 2 4]triazol-3-yI]-
piperidin-1-yi}- (3, 5-difluoro-pheny!}-methanone:

{4-{4-(4-Chloro-phenyl)-5-[1, 2,3] triazol-2-yimethyl-4H- [1, 2,4] triazol-3-yi]-
piperidin-1-yl}- (3-flucro-phenyl)-methanone;

{4- {4- (4-Chloro-phenyl)-5- [1, 2,3] triazol-2-yimethyl-4H- [1, 2,4]triazol-3-yl]-
piperidin-1-yl}+(2, 3-difluoro-phenyl)-methanone;

(3-Chloro-2-fluoro-phenyl)-{4-[4-(4-chloro-pheny!)-5-[1,2,3]triazol-2-yimethyl-4H-
[1.2, 4}triazol-3-yl]-piperidin-1-yi}-methanone;

(3-Chloro-4-fluoro-phenyi)- {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-ylmethyl-4H- [1, 2,4} triazol-3-yl]-
piperidin-1-yi}- {(4-trifluoromethyl-phenyl)}-methanone;

{4-[4-(4-Chloro-phenyl}-5-[1, 2,3] triazol-2-ylmethyl-4H- [1, 2,4] ftriazol-3-yl]-
piperidin-1-yl}- (3-triflucromethyl-phenyl)-methanone;

{4- [4- (4-Chloro-phenyl)-5- [1, 2,3] triazol-2-yimethyl-4H- [1, 2,4] triazol-3-yi]-
piperidin-1-yl}-(2-triflucromethyl-phenyl)-methanone;

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

{4-[4-(4-Chloro-phenyl}-5-[1, 2,3] triazol-2-yimethyl-4H-[1, 2,4]triazol-3-y(]-piperidin-
1-yl}- (4-diftluoromethyl-phenyl)-methanone;

{4- [4- (4-Ch loro-phe nyl)-5- [1, 2,3] triazol-2-yimethyl-4H-[1, 2,4]triazol-3-yl}-
piperidin-1-yi}- {1 H-indazol-3-yi)}-methanone;

and pharmaceutical acceptable derivatives thereof.
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11. 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.

12. 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 gjaculation, premature (preterm) labour or Raynaud's disease.

" 13. Use according to claim 11 or claim 12, wherein the disorder is dysmenorrhoea (primary

or secondary).

14. A pharmaceutical formulation including a compound according to any of claims 1 to 10,
together with a pharmaceutical acceptable excipient, diluent or carrier.

15. A combination of (A) a compound according to any of claims 1 to 10, and {(B)

anotherpharmacologically active ingredient.

16. A combination according to claim 15, wherein {B) is an oral contraceptive, PDEV

inhibitor, COX inhibitor, NO-donor or L-arginine.

17. Use of a combination according to claim 15 or claim 16, for the manufacture of a
medicament for combination therapy by simultaneous, sequential or separate

administration, in the treatment of dysmenorrhoea.

18. A pharmaceutica[ product containing a combination of (A) and {B) according to claim 15
or claim 16, as a combined preparation for simultaneous, separate or sequential use in

treating dysmenorrhoea {primary or secondary).




