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WD 2008/ 003697 PCT/ EP2007/ 056675 SUBSTI TUTED

N- PHENYLMETHYL - 5- OXO- PROLI NE- 2- AM DES AS
WE208HRGCEPTOR ANTAGONI STS AND THEI R METHODS CPCTUBB20011@56675

present invention relates to heterocyclic am de

GEETVATED &5 PRBNCHERDBU - at GXOPPBOLINE e @NTRAS AN oRECERTOR

are capabl enohcantagombztHygrt eruebf et gsof ATP at the

P2X7 5 receptor (P2X7 receptor antagonists); to

rocesses for their eparatjon;, to pharnmaceuti cal
TBe Rirsent nvedop dslpiss i hetorasusic 2mide fefaue YR madhiafe P2X7
réRpTe ilittioh aindtdte fcapible DR@inkguRizingCthe tefects Sof ATP alt Ithe P2X7
ressed in cells

i %%d-qu%ed i on- channel V\,?_i ch is ex -
reEPRe( H%?F&’tt%péf‘@ﬂ%'sﬁs'vn&dﬁ?ceé?’g? PR ciBhhRgREration; to
phareizRelLfical corapdsiteRk Icontaiiy thempBAE Y3 @ Usé of 30eh Bdmpounds in

(see, for exanple, Collo, et al. Neuropharnacol ogy,

tRE5aPY36, pp1277-1283 (1997)), and is activated by
extracel lul ar nucl eotides, particul arly adenosi ne .

ri sphate (ATP). Activation of P2X7 receptors h
The EEX oG e [angraane BoraPansel WHE i5rporasssd in OSIR of the
hdm@foi@atie_h@tihéﬁ[ge, @x;lt. ﬁila)ttdpﬁa?‘@f, Imi&t@gltah ,ma@Dgé’lls, %h@@lﬂrﬁm']@acytes (T
r atl on or ce ro ratl on, an r e 0
i ) e Bsapoley Collo gl N anearaciacy, FobSs, aiezr-1263
((99%23),7%&}? (ie- ?cztivgtgﬂr ®yi extedceddilar nthebﬂdQﬂ?O%)artifl)!&ﬂy Ea?%nosine

- | an ur necr osl| s aCl O a na
PRSP Hhgumton SLPEXY Rfentars o Reeh wihliaied, pigiant ce!
fcl)(matiarﬁadeg@@’&ﬁﬁtowzytb%@@e)l_.deaawcl;mez:_e@E@dcﬁnga,rregalbﬁ@n of cell
ol SFe 0. B oo aRT e o, S puS o8 ARGk beta (1
18Y Yé.br Feeakasnal, gelnBundl) VeNDe.y bs3877£38880f2006)) Sand tumour
rrow rena

bone el neur ones, an sangj al .

ngapris Toctp s, (iRl @ fraliBaxe b Jertal of Neaikdaisiey Ygl75.

ppgwmmdoo%)t ePzXngécSep'tdnsb tahe a%ﬁﬁbééﬁ%d oarhgw_tigt@ﬁ ippdehtihg cells,

ner.vou sSyst e a as een sno O Nedl atl e . '

Bl Parpih (HE, HaRRertee AihoRas, Shinroleukagmig cels.

managyted)efibrotiRasts, b niabrowpagie, 92ufcdedOand retal Thesangial cells.
cal i Sai}é‘?gﬁféét he, P2X7 receptor to ke

I ells of the
FuRhermere BEHIALS SREFPERY RIBFYN tjc feamr‘@fse;ag'ée central
ahdperipteenal riendusrsyste n'lfsyamﬂﬁhl 'sat?eyggs;omrtbtdmae elthrmate release
.S est ot ent ro 0 recept
nglelEakTandfan. Ehet & BhBnBat. RS oo lico90s 1542090

di seases including pain and neurodegenerative

i sorders. e recli,nical in viy st udi es have
The Srg on e arxl Ereptihie ke, kil the Aifing Sy coupled
withfits aitstiiet torrgleasel indébriaatinfiprainbtory pridiatdrdébh thesooelis stgests
a?é{ggrggf%lg foE,'_PZ)J@te ltetgfaptorv %lgﬁéaozrﬂgaﬁg ?I{%%r%g%%%@_‘%@éwide range of
d(sélﬁﬁé's)inbltrhling)rpeineandaheurodege;?bmtiv]ad'rsbrder:E)RecefﬁhmeoIinical in vivo

Vol . 319, 376-1385 (2006 ile there is,in.vitr '
silesonte AR IRARA{L AR o2 (ol iy BBty iamalpy and
n'edepatem:_ gaiat (Dleugbzmm iezaézl., rrdaa(umsgi (.éikaw.z%ﬁ. Ep87-%1 (2002),.

, a o] , - .J,n_addi.tion,
CRpssalglit-ag Fn Rl T EhoE Pa R a05)s Hind R ks : Pharmacol,
EapsTiers d/ch 8 0@rysl 3R6 4G5 (2aD6)) whilectheranisaintuitzneygderice that P2X7
rghepiys M3y Bcroglaf i Aiged fral 5 cortcet hUBRE 9Mbor. S0, et
a( 260:8)Yol.52, p234-242 (2006)). In addition, up-regulation of the P2X7 receptor
has been observed around B-amyloid plaques in a transgenic mouse model of
Alzheimer’s disease (Parvathenani, L. et al. J. Biol. Chem., Vol.278(15), pp13309-
13317 (2003)).
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WD 2008/ 003697 PCT/ EP2007/ 056675 The present
i nvention provides conpounds whi ch nodul ate P2X7

w0 e@8fo3p7 f uncti on and are capabl e of ant agonPi/EB200Te56675

effects of ATP at the P2X7 receptor (P2X7 receptor

t jsts). | first pect .. f f | a,.
THRRPE3R B1oa alot HotaiRE b upRIRBLP A e Yo
and goe eapatge of antdgoMzing the dR@cly BaATR dRGhél F2XY~feteptdd (P2X7

O R1O (I erein: Rl represents C1 al kyl ,
P s ey Telealts X gl phoedin % SYTGRTicsl i 19 or
pbyroiacalticaliyraddeptablecsaltplyeredh Bydrowddd:| -, any of which is
optionally substituted with 1, 2 or 3 hal ogen atoms;
or unsubstituted. phenyl or benzyl; R2 and R3
I ndependent |y repr§seFEt dr ogen, | ogen, C1-6 al kyl,
aryl met hyl -, C2_6R~aljkenyf], C2_6 allkynyl gor C3-6

cycl oal kyl met hyls ; of d-¢l- 6Ral kyl ,
6 NC2_6 yl or C3_6
nal | R tuted with 1, 2

aryl met hyl -, =
cycl oal kyl net hyl=i

or 15 3 hal ogen at ;\'RR4, RHZ” anf"R6 “RAidependent | y
represent hydrogeno fluorine or netlhyl; and R7, R6,
R9, R10 and Rl 1 independently represent hydrogen,
hal ogen, cyano, Cl-6 al kyl, (I C2_6 al kenyl, C2-6

al kynyl, C3-6 cycloal kyl or thenyI, and any of said
whered:al kyl , C2-6 al kenyl, C2-6 al kynyl, C3.6

y p yleals i onakl i tnlt e | 1,
AN S PIRAL, CiE SREMEICELY S Skt o
cydlealiedmetomn- at ewidinymelhyicanyrefyvhigteis eptioaallyesbpiuiedawith 1, 2
oPSRARBAEN bl BhUrfbtiuBR bRl berbypst i tuted wi th 1, 2

en atons; Wt proviso that when R7 and

RRBNR Singapendeaiiy cansesent GHAgen.cealeoesy i @y, rsyimathyk, Cs
t coON ; IS i -
alégﬁgh 82“1?%’9#3' 5oe, Fﬁ/c@é&yﬁﬂ&hwf r?gd 3 QRRBideE Y BIkyP arfifhethyi-,

re sel ec from _ _group consistin
Cos alkigrm .demrlividl i« aeloalkdmerivt- is eptigngiie substuteshwith gf 2 or
3MBiogBH afties; R1O is CF3. In one embodi ment, a conpound

f 5fgor | , or a pharmaceutically accePt abl e salt

| a'(l), o .
Figh%r@tsifl,? indepgindentlysgpresent hygyogendhiogos gopethyl; and
R@,qd, ﬁ@,zﬁ@yngwﬁ%éep%eﬁ)@y er@sent hydrogen, halogen, cyano, Cyalkyl,

C,¢ alkenyl, C,¢ alkynyl, Cs6 cycloalkyl or phenyl, and any of said C,s alkyl, C.5

alkenyl, C,¢ alkynyl, Cs¢ cycloalkyl or phenyl is optionally substituted with 1, 2 or 3
halogen atoms; or R" and R together with the carbon atoms to which they are
attached form a benzene ring which is optionally substituted with 1, 2 or 3 halogen
atoms;

with the proviso that when R’ and R'! are both selected from hydrogen or fluorine, at
least one of R®, R® and R" is a halogen atom, or R%, R® and R'° are selected from the
group consisting of hydrogen and CF3; and one, but not more than one, of R® R® and
R is CFs.

In one embodiment, a compound of formula (1), or a pharmaceutically acceptable salt
thereof, is provided:
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RBNR6 2 R6 HRNRL RI1 RO ORIO (lI) wherein: Rl

represents Cl-6 al kyl, C2-6 al kenyl, C2_6 al kynyl,
w@008/0a3681 oal kyl or C3-6 5 cycl oal kyl met hyl, BC/ER$007/056675

whi ch nmay be optionally substituted with 1, 2 or 3

hal ogen atons; or unsubstituted phenyl or benzyl; R2

and R3 independenhhy r¥epr@sent hydFogen, hal ogen, Cl-6

al kyl , aryl met hyl , . 6 | kenyl, Q2 6 ﬁbkynyl or C3-6

cycl oal kyl net hyR? - CReal kyl |

aryl met hyl, C2- _

cycl oal kyl net hyR ma kbt uted with 1,

2 10 or 3 halogen dtonsR R4 R5 arl[d R6™i ndependent |y

repr esent hydrogenQ)r fluorine; ang'R7, R6, RO, RI10

and R11 independently represent hydrogen, hal ogen,

cyano, Cl.6 alkyl, C2_6 alKgnyl, C2-6 al kynyl, C3-6
“@é@g{?al kyl, or phenyl; and any of said ClL_6 al kyl,

2~ al ken(g)lnl31 C2-6 al kynyl, C3. cycloal kyl or phenyl
Rhayerbesedfs | lallyl, s Gost atkenybd Caist laIkynyl2 Ce5 ayeloglkyl or Cas

OBy ~HM t i a
AR By oLbltn iy B BTy BBbsET R 2 oS balogen
atosess or wisybsiituted phegyl @nbemyd i s a hal ogen atom In one
di f I r

R e oEepe A7 ROUBCe LRI, Ralgadn. o B, arymeti Cas

akeoyli GechlkyRyl RS HG cieloaBylmethyiRand 2nRef sailRCins-atityl Faryimeting, C.-

| i N . .

o SR, P dyrlf e G yelEUGRRAET R g ptfendly Yostyfteduin 1, 2
ocybrlogemxglomsi hyl - or pyridinylmethyl-, any of which is

4 OPekd | j j it I ridah en atons;
Rg,fﬁ{ unsu bs'%?%g%ht%ﬁglswgr&géﬁg § IOE. %%gh OCF)\%
R e perRemnt\R'l inde thhsewresgehhydiegeny balogers cgang, 16y alkyl,

[ hyl - 6. A !5.‘%5}11 O(HZZPh@ |

C?f/%:é k?)ﬁ%k%”ﬁ%‘#@ﬂ’- ?Malr:} an;‘/"o salng' é}lﬂ‘é'ngl‘?ﬁﬁg%'ém alk'yl, Cas
abepylnesdslkynyl, G \prrlogig /00 0BeY) MR veEPRtoaihosbslitgtedapitte 1, 2

o?‘blﬁﬁﬂéén fotb al kynyl or C3_6 cycloal kyl nethyl- is
opt 1 ofal Fy sUbstituted with 1, 2 or
with the proviso that when R” and R'" independently represent hydrogen or fluorine, _

a

at least one of R%, R? and R" is a halogen atom.

In one embodiment, a compound of formula (I), or a pharmaceutically acceptable salt
thereof, is provided:

(1)

wherein:

R' represents Cis alkyl, C,s alkenyl, C,s alkynyl, Css cycloalkyl, Css
cycloalkylmethyl- or pyridinylmethyl-, any of which is optionally substituted with 1, 2
or 3 halogen atoms; or unsubstituted pheny! or benzyl;

R? and R® independently represent hydrogen, halogen, C,s alkyl, aryimethyl-, C,,
alkenyl, C, alkynyl or Cs¢ cycloalkylmethyl-; and any of said Ci alkyl, arylmethyl-,
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3 hal ogen atons; R4, R5 and R6 independently represent
hydr ogen, fluorine or nethyl; and R7, R8, R9, R10 and

wRRrbsiongependent | y represent hydrogen, hal ogenPCTERIV07/056675

Cl-6al kyl, 5 C2_6 alkenyl, C2_6 al kynyl Cm

S SRR S T o BTG 5 By Sy w2 o

3¢ptdgenatdnys,subst|tut ed with 1, 2 or 3 hal ogen atons;

1 h i h b whi ch
R?'h%qy i & atieonal oo el nylicbeR RIS SRR AT " €
aﬁak’l")and lRié mue;némdénﬂy telpresenthyairoginh hilogem cyana) Qs ; alkyl,

P‘ffsvﬂu S bR L phend S Bty 2 SaR0RE: Ao Ceo

aR@nyl,mzmﬂyr@ﬂ,08316&:yelohlaylCtgqmeaylomopMnaﬂptsuhslltLHed dth 1or2eor 3

)
BlopRY 2y 1 R il s dfosthet T ik c4Pol ST 16 ity haf are
agamep)fombej@zeri&rlmg)MWths @pmllprsubstmrtedhwth 1, 2 or 3 halogen
E drocarbon chain containing the specified nunber of
s00n atons. For exanple, Cl1_6 al kyl neans a straight
with tis progise dwdty\d\encRirdnd R" ahﬂbdth selpttad mnonghmogeemtﬂudmne at

hdon aj £l 10
R Rok Prdl'ds SrBloBi e Y ier Mot wah Sfep| R RERu r
isna GFoproup. | - propyl, n-hexyl and i-hexyl. 20 As used
herein, the term " al kenyl" refers to a straight or
branched hydrocarbon chain containing the specified
Aswsbe herdin, the teom “alkgifméwhdncuseidrasad ghoepsdir asrpart of a group) refers
car bon-

bo i s _a douple bond.. npl es...o
&3 PP pe Ry AR FE R AR B RRare! rumber o
catbopetiyths. 1Fobekample, Ci s biklemgans a-spaighe oy braactled hydrocarbon
| -.pent envyl . herein, the ter al
chaiR GBhER LB AT MER R e ARG RO iyt nclude,
babtare aiohlimited tbpmeiheciMe) exthyi (E.er-propyic apropyl, mhexg and i-hexyl.
wherein at | east one carbon-carbon bond is a triple
bond. Exanpl es of al kynyl include, but are not limted
Asaset hgrejr, the ferrodgikeny)” rbiers/toya straightemtbyangched hydrocarbon chain

- t L, e T
B soeb B o BB g S Y By
bbond & awobiele dendoBxaraplesrat akkemyl ringludep butarenmdtdimited to ethenyl,

ook oD ey, PR fidome Y BdPERIl 71 5 10

nDnocycllc or bi cyclic hydrocarbon ring wherein at

I i C?E hgﬂa(?rh ﬂj‘lé1 %rﬁqs‘glﬁgﬁ)l‘rq'gfe?ﬁﬁo% ?f%g}ﬁ%r;ﬁgarrrﬁn}{&ﬂa r8&5?50n chaln

custemm‘rgethe ISne(IIf(de'EETGhEIr bEcarbon atomsoviezeiniad ieast meecarb@n carbon

bgbrgx%o ]al tﬁgl%d%goglﬁ%ggl 7of F%;(y ﬁf’%@l%é Ot?tﬁg;é no?emn?tg& Gt‘? aeithﬁlnyl,

uorine,
pesplyoyli betynyd, ipentyhy, m-pemwnyl,ofhexﬂ‘lyl aeqbné@ﬁynyis Cl 6
al kyl, C2_6 al kenyl, C2-6 al kynyl, C3-6 cycl oal kyl or
pyridi nyl methyl -, any of which is optionally
Toaberm twutlealkyli untess ®tgrwige statéd hekhog erclesed Psto 6‘o|rnembered non-

t
TG, B Shtie BYoorton but Sy SRR BE IR ™
C2-6 al kynyl, C3_6 cycl oal kyl,
The term ‘aryl’ as used herein refers to a Cg.10 monocyclic or bicyclic hydrocarbon

ring wherein at least one ring is aromatic. Examples of such groups include phenyl

and naphthyl.

The -term 'halogen’ is used herein to describe, unless otherwise stated, a group
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pyri di nyl met hyl -, phenyl or benzyl. In another
enbodi nent, Rl represents unsubstituted Cl.4 al kyl,

w@008/0a36et oal kyl , pyridi nyl nethyl -, phenyl or PETER1007/056675

In yet another enbodinent, Rl represents methyl or
I Q, | nb f th t R2
<Bh o i Sk, FARPRATI oL e "rerbcn
Cl 6 al kyl, benzyl, C2.6 al kenyl, C2-6 al kynyI or C3-6
VESSRAEIONL o Ry ch ol B S, g SRBHS .
alkgyyl b@;.c0gyicloatkgl ¢Np>ﬁgh$iﬂdim-edny\’0f Whith |$20mronallmgibsgmted with
S | 0 en 1
17 e 3o P SR ohalaa pRen S pbted 1 BE eginient, R
reﬂrk?dnts hmlszw;ttf]utéﬁ ©.. ealalktyh%/CN GlkemyRl @)an)élkymm (B:.;&i cycloalkyl,
nme na Q
e BR e 1R er ot BRRBR dF o GERNeF | HEPPAERDl P o epresents
unsibstituted quﬁafkw tctggrcl:yeniamgil Wﬁﬂlnylﬁ@tt?/ndfpﬁténq)bmd'benzyl In yet
t ragen n, on odi ment o e
apﬂﬁre%ﬁtg?g'mé%’ gﬁ[}epﬁ%sep %tgﬁd)éﬁﬂ]ycerepresent hydr ogen

or rret hyI I n anot her enbodi nent, R6 represents

R BB o 8, B 5 SRRy Frosen

hedrbgeh menalogeh, t Bgs i alk@Nnt benzyl, RC:. RalkeRy, GLD alkghyR' or C;s

ndent | represe hydr | g
oy PRI Bttt SPSr R s HIRN B %5 BREH. 35 iyt or oo
cyaioh! Y imétbgle triag ihewiptibndllp g ubstituted with dn® ot ® halbgedn aﬁohﬁy
are attached forman unsubstituted benzene ring. In a
further enbodinent, R7, R6, R9, R10 and R' 30
In rethe pembeditrient, rle?pnaeSem‘t indegendsntly reptesgetn hydrggero.or halogen;

i Gl BRI e pleni s ot Cea ch SakiT Ry,

an unsubstituted benzene ring. In yet anot her

8 p?tgg eﬁg\‘ﬁﬁdlan ’Sb%’ arﬁzﬁg r'?gn)e ena?nag o reseﬁte@)me ny fluorine or
meatiythyih adurtharlenfblodmemmzrapld Rsmth repasenthydoajene nt of
the invention, there is provided a conpound of fornula
(1), or a phar maceutically acceptable salt thereof,
Imbee embod|ﬁlemf2tﬁé)81v©ﬁmﬁ9 R* 6T REMEPEndStle 7eprefint hydrogen or

n%gﬁge%eg{q&h?ﬁafn%% h"lteH %?sne%kg%bdroﬁgnnsbf arhgtﬁ erl]r} A further

ebeodménR:R‘bB? and B alte@er&sehtyrmdmmn R4, R5 and R6

i ndependently represent hydrogen or rret hyl; and 5 R7,

R8, R9, R10 and Rl1ll i ndependently r epresent hydr ogen,

Irc kainothien @mblodinenit ro, the rioveintien, RieRhyR®, R and R'" independently

réﬂrééén&' R{}é)rg‘g:ém%arogen, cyano, trifluoromethyl or unsubstituted C,. alkyl; or R™
and R'" together with the carbon atoms to which they are attached form an
unsubstituted benzene ring. In a further embodiment, R’, R®, R®, R and R"
indebendently represent hydrogen, halogen, cyano, methyl or trifluoromethyl; or R™
and R together with the carbon atoms to which they are attached form an
unsubstituted benzene ring. In yet another embodiment, R’, R?, R°, R" and R"
independently represent hydrogen, chlorine, fluorine, bromine, methyl or

trifluoromethyl.

In one embodiment of the invention, there is provided a compound of formula (1), or a
pharmaceutically acceptable salt thereof, wherein:
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with the proviso that when R7 and R11 are both
sel ected from hydrogen or fluorine, at |east one of

woRBposBBeand R10 is a hal ogen atom or R3, RO aPdI/RRD07/056675

are sel ected fromthe group consisti ng of hydr ogen

3 .and . and
e WA ol bR B2 s,
pherwé ot bernzyi; ncl ude ' the corrpounds of Exanples 1-136 as

3 h t [ t abl | t
R AR B PO bR ufiRBeE of “p2xs may be-useful in
RAy R Rerlgdeﬂdheamtlyngpreeéntaigﬁddgeh at megwya avariety of

ropat hi c ,
T St Gy Moeiore e celerat ydiosh. TR etip fomine.
meetity| oeviflostegetrg, at i on, in particular A zheiner's
W IR o 5D ST RO & Sl SRERES GO by gorne,
Ia}std)rliqe ofiR, Rhdnd Rf°liamm_atogeu\;gtwyei_ " r RA) rls"eam;%b Qﬂaﬂwﬁrdm the
of the i nventi i,C u rec
SRR RIE o MyptoBOR 2pAEiFa 2B Ofine G ORF SoreL e ner T dtt &° and
R)fis&FR. at the P2X7 receptor (P2X7 receptor
ant agoni sts) may be conpetitive antagonists, inverse

agoni sts, negative allosteric nodulators or indirect
Partitulag.tampsourids aecarping to thernmiantion irdfudeetié eampaumap ofiBxkmples

12l DR bk ST ehaimReevical Freepl R bTEPba t ha

for use in nedi CI ne conpounds of formula (I) may be

n, wh t ho
ATTEPRER TS oY BE Lpn iy rSveia, fatBar Poainflratng a variety
oﬁ_palﬁlpitatbé (a% g gﬂ&éulf/%pamhib e, bm?ae F:dmmabﬁpphu,lgﬁ;f? ge%eé’al pain),
. Bi v _an ous . ar .. . :
e gratin SRR ConobaReRRo el ey BRbeimegs riisens P2XT
avﬂagbniptlsahawa&d taratituye asefeptmbép@uacla@smsnnl thei management of
i nor Such aci ds i nclude

r e&’é'falq %Q'ﬁ?e%@é%?m ?t8rycti9é‘f?}8' $&35€ anphor sul f oni c,

citric, et hanesul fonic, fumaric, gluconic, glut am' C,

drobr om d achl i set [ act i .
AR oA oA s SR b8l Sncton and are
capatble of aptagonizing fheteffetis mfcATP 25 theh @Qp(hcneceptors (R2X7nre©eptor
rtarjc toluene ulfo

aRiApbEeS e i bl ARUAEARE PP Bl BRGat Gosterc
modalatmte ot indisect hadokatbrs bﬂ@tmblefunctlonﬁ WO 2008/ 003697

PCT/ EP2007/ 056675 fumaric, benzoic, ascorbic, panic,
succi nic, hydrochloric, sulfuric,
dertain&bhwloenr&dlfomyjla @) mapwﬁnmcitd,lmstanpes form acid addition salts

etr?hc% gn gv'llls %@9{ gateg é@% f? %se |g tniegﬁq?rié &B‘gﬁcﬁin'p%g)# jfo(%l’nula (1) may
betwsedrascsaltgl incwhicb ,cape dine salkse slxaild bégihatraame:um’:ally acceptable.
PREDGSAGTA| HEGoiay SERE TR BT B BRE BN BEICE. By ano
anklpm.rsed J.rPharys Seil | 197¢, 66, hdA- Basis tcampoudsf off formular(t), may
f(i"r?eg%té \R/@{ lghgrﬁa}cgﬁtl}/cr?ﬁgtﬁ'f:?%ﬁédlg a@%s%r%lt\fc%ge %or&arﬁ’c afd organic
acids. Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric,
ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic, hydrochloric, isethionic,
lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, pamoic, pantothenic,
phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid, and the like.

Examples of pharmaceutically acceptable salts include those formed from maleic,
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includes within its scope stoichionetric solvates
(e.g. hydrates) as well as conpounds contai ni ng
wo a008ahdee7 anount s of solvent (e.g. water). 10 BOIPP20TUBS6675
of forrmula (1) are capable of existing in
ereoi soneric forne. (e.qg. diastereoner nd . .
NG | oRENADIC andSPHMBCl ny BATPEn cxlcallfe t Bvdghons,  sulfuric
bishrextre/leneb alicglic, aetieariesulfanicyetranddis aifomics propichid, hartaeiof salicylic,

i ncl udi r T8, . The different tereqi.soneri.c ,
o HUhE SROEERF 1o OB [ S RuodienRAPIRERESE cpmic
bemgenesidfoni; cyclohenrylsgifande; phespheric g nbikc addsai ned by

stereospecific or asynmetric synthesis. In exanples

where the stereochenical conposition of the final
The admpburidssof fererula (e iverpeebdsgd sherysthllimdPbiCndrivonystalline form,

aifh 1 olysfelioe Ly SRR he, Shuatble gl it A5F bidTbisdS TR ipyeption

incantes awilhist itsicscape btvichiontitds submitende.gt chydnates) @al well as
BB Lo RS AR Bl o

stereochem stry is based on the known chirality of

CobiopBadt b 1oy ' e oo B RuEL D Rredibmeric foms (e
dizsteremhesi sl dmantidmera) dri@l e triventidre rextende nfos eagh aif these

st (P51 PRl AR AR Fibor i ot arteren

staredisoneericl fotmdomay kp separdted mnedfonetie dtiextbydhe usreal methods, or

=R Sl S, el R ol RieTABbb AR bl SoEAFERE) Srilesi. n

ekamples nvhhexe the stbrebcmaraisalr eampasitioanofatie Ggal usrodwetnipdse been

: | i st.S).

o AGEo PR HEIG R SsTbilpy, DetDog BE B 55 B s se
opt épteeBxamples))ehalcorespmnding sténepspecifiormanuesiand stiueture have
SBERSEREAEE 3 Hob B FE AL BBAARE i oo prouct
geegbercthanl 70%a tAssigneneetrpalpaohude sterthﬂt@ ip daped dadieel known
nd. i | i .

ool P 34 Ao BRI BRI, REoREPE Bhfhshltnl B o
ptariutnas hat teen rbasacterised by chisal tHRUG difie stefénshemistry of the final
oLBEOR AR IS4 S50 O G438 compongrto e
pfagiucu imaxtyre) willnbe fexbeded rig, refteat thatr oft the Stadingt materiehand the

eR%tio%’érfc éo’xrbeéé deéc?ndr &R Iti"i'eC gﬁ?tﬁé(tica&eﬁ{o?rﬂééavéﬁﬁgisaIﬂ(ely to be
alom C nass Oor nas nunber erent romthe atom’c
simtims tapthatreressuradiferramarstiogoosnesamplef(obeng such matexample exists).
£ .isqt , ' ' :
TSR bR P52 8lor e Ul AR e b b pprea
tt0 aBe¢roaB@oThiRCTOEPRSIDG/ tb6 6ppioprinted stagiog, materialo M\lternatively, if

B D, T gy S oo

wOoldpbermeduskdt anel fireesiogle énaliomersonouidcbe separated by the usual

RIRIERE AL I ool AEGREHRID En Blfdimde 9 andTn B3y
al CoO e 0

ntarn the aforenentio | sot opes and/ or ot her
i sotopes of other atons are within the scope of the

esant i [0 I | G Jial S
i R T I
ideatical 4@ those recited dptosmeladh aad following, but for the fact that one or more
atoms are replaced by an atom having an atomic mass or mass number different

from the atomic mass or mass number most commonly found in nature. Examples of

isotopes that can be incorporated into compounds of the invention include isotopes of
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3H, 14C are incorporated, are useful in drug and/or
substrate tissue distribution assays. Tritiated,

WO 2@3/008k and carbon-14, i.e., 14C, isotopes BCEEP2007/056675
particularly preferred 10 for their ease of

ratipn and detectabili 11 nd 8F. i sotopes
nrBBRL 4 Boh foder, SBam. aicBnotpys o RFDR, e i chiorine.
sucnagBldpth0, 148N d8F, 2231 arsotaghes are particul arly
useful in SPECT (single photon em ssion conputerized
t onography). PET and SPECT are useful in brain
Compgunds of-thet gresent snveatiort &td phamatcbutﬁmﬂy iaeceptatdé sglessof said

BRI ACA M b Franuibo RECoP A6 ek Rofbpes of o

aMsabnel withirs thebddopé vf th‘eqrremm invieatiom Mmaﬂmlly-llabeiedvcompounds

of e aresaft ifenfiah 157 Sl Bose B GBI GachlE 5pIoRPS Such as

3Hatjdbedrec rmmtpumﬂezd cérefusefullllm drlg aadkr fsabsteate nigswd disltribition

bRt B O Sl T, 1B, 0 Rorolds SRS Hgrored

de:xtlaelp kease bfebrreparah(yn and sietectabilityy 14 Crarald8F ysotopes |aad Iparticularly

bel ed f
BB PEBES e By S RARIie. Shadeol snigprs, are partouiary
usefnpmurSREij ($ingleupretdn )emiss}orbeomdmenzen ¢oreograshy). PET and

B s iy BRE Bl Frofen S b BevBRBRMS suen

as odmmermm witd..c BH, lcpmrafimctrﬁca'rtsmrtateiapeuﬁc) advgraagesntesulting from

h .
R0 Metahiis LR Bt ol SRSt By Spalr e Briceliddiage
rmtmdmegtsnalyd leereb) enadyhiee Skéfetred mrﬁorrmamr@mnsﬂmoeeelsmtopuoally

e, of thefollo di. f onset of
et ShrmPetfios & s 1, oBl TR ol s PRl ten biferaly ve
ptdrpfarembpcuarryllng rout itheo pracedluresatisdosetihip the sBthpmes and@m in the
E?(ﬁmglegt *\)A}thlyt ub&Fut rﬁe ﬁe%ﬁ:@g ﬂai?'n %qt%/Pmallgq%benD%j}eagent for a
nonﬁo:hmmllptabeiedrreagmta side effect or 30 other
difficulty encountered with the conpound. Typi cal
functional derivatives used to prepare prodrugs
Additiboally, thedcdmpatndered faimuand) cmaypbe admiristeredras prodrugs. As

Leal Lw . or @ i ' .

SBASBR, Yol B EBRGTL o GHRTY A bbiet tRbpye or e
campourgl Wilicl2,0.p8H @0 BstraltQT e RotiENM, GEye 6iEBlly Ibesgies thei compound

BB V" AimiSidion 3 aptliibauic B torn{fadn s, S Prbatl may
enable die &Is'lIeairaﬁw tdeda oredoraionesqf th@ébllgwlrgs (aAmdodify the onset of

t otélrﬁﬁcgﬁmgt ﬁ@fvgo {%ﬁ?&éﬁ}f? ?he%&Bﬁ‘&PQf géfioh Q)? tHE%J?T?;goQJnS W vivo; (c)

escCr erel
modify the transportation or distribution of the compound in vivo; (d) modify the

solubility of the compound in vivo; and (e) overcome or overcome a side effect or
other difficulty encountered with the compound. Typical functional derivatives used
to prepare prodrugs include modifications of the compound that are chemically or
enzymatically cleaved in vivo. Such modifications are well known to those skilled in
the art.
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constituting a further aspect of this invention. 10 A
process according to the invention for preparing a

wa@eospossg? of forrmula (1) which conprises: (a)PCDOEPLOOTIONG67S

of a carboxylic acid of fornula (2) (or an activated

Perlvatlthhere'g) with an amne of forrmula (3) (see
—&QMMMRZRSMRS%R?RSB
R9, R10 and Rl11 are as defined above. Conpounds (2)

and (3) are opti onaIIy protected; (b) The reaction of

a di car bonyl conpgund®f @ornula (B, an isocyanide of
formula (5) and m ne of fornulla (6x8in a suitable
sol vent such asR fat > ui tabl e

t enper at ure such 10 CF@GSHG Scl , wherein RI1,
R2, R3, R4, R5, RR7, YRBN(RY, % ‘ are as defined
above and R6 = H or/met hR. npounds (ﬁ) (5 and

(6) are opti onally%rot ect ed. Procezé%es of this type
have been described previously in the chemn cal
literature (e.g. H Tye, and(M Whittaker,

Org. Bionol . Chem, 2004, 2, 813-815; G C B. Harriman
WO 9900362 Al); 25 (c) Deprotecting a conpound of
Coppeunds Qﬂfyrrmﬂa oh wherein Beaarigbles Bseaapdefinedfabove, and salts and

s@@&%g ChbR %QSUVQJ% G%P(g)a?é‘be rﬁé?ﬁo&cﬂﬁgr dESITBYA! hérBRafter,

oun ne an Protective
C@&Sluﬁ@g|aﬁU@Qj@$P%Ct99ﬂNSriE§f'é'0n(J.WI ey and Sons, 3rd
Ed. 1999); or 30 (d) Interconversion of conpounds of
formula (1) to other conpounds of fornula I%. _
Amams&ccgrfdlrtgombmnvgnmn fon Peapasng ér@m@uné ot faampias(l) which
Cg@& e epinerisation, 9 WD 2008/ 003697

007/ 056675 oxi dation, reduction, al kyl ati on,

aromatic substitution, nucleophilic substitution,

( %?plin%%‘f‘%l &d?go&?ﬂgaéﬁto?g%% g) ot §n a%ﬁ\;h%@ déﬂva'fﬂe fRereof)

withjanreraingef formulan3) (see [Scheme 1931\((h¢'a§m Rﬁ 58 R P( oK, B?) ,%' R,
F}ygf{r}ﬁ?gﬂ’l R1m9atr§‘;?si‘ge%ddaﬁgvef OTFHpRUAdS (BANEn@ 3R Bl 8pRinally
protected;

(b) The reaction of a dicarbonyl compound of formula (4), an isocyanide of formula
(5) and an amine of formula (6) in a suitable solvent such as methanol and at a
suitable temperature such as 100°C (see Scheme 2), wherein R', R%, R®, R*, R, R/,
R?, R%, R' and R are as defined above and R® = H or methyl. Compounds (4), (5)
and (6) are optionally protected. Processes of this type have been described
previously in the chemical literature (e.g. H.Tye, and M.Whittaker, Org.Biomol.Chem.,
2004, 2, 813-815; G. C. B. Harriman WO 9900362 A1);

(c) Deprotecting a compound of formula (I) which is protected. Examples of
protecting groups and the means for their removal can be found in T.W. Greene and
P.G.M. Wuts ‘Protectivé Groups in Organic Synthesis’ (J.Wiley and Sons, 3" Ed.
1999); or

(d) Interconversion of compounds of formula (1) to other compounds of formula (I).
Examples of conventional interconversion procedures include epimerisation,
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conprises the use of activating agents, such as
N- ( 3- di et hyl am nopropyl )-N - ethyl carbodii m de

whyasoeisbori de or pol ynmer-supported carbodi i m PET/ER2000056675

hydr oxybenzotri azol e (HOBT) or

o e RUEHES R0 e ry PP R e

cdipliag@anoegleehyurblgsi.ne, N-et hyl nor phol i ne,
triethylamne) or pyridine, in a suitable solvent such
as. DMF and/or dichi oronethane and at a suitable
Schemeriat ure e.g. between 0C and room tenperature.

Al ternatively the coupling of (2) and (3) may be
acconpl i shed by 15 treatfrent with

O (7-azabenzotri &°N, N, N -tetranet hyl uroniu
m  hexaf | uor opho

al kyl am e guch as By | .
‘sui tabl_e vellt such asldi meg R
sui t ablRe atiur e@sulh as g ,

Al ternaf W, the conpoundeof f a &2 y~Re
enpl oyed arR'act i vat ed deri vatd've Be g.

chl oride, “m xed anhydride, 20 active ester (5. g.

0-acyl -i sourga)), and under such circubstances process
(a) typically conprises treatnent of said activated
derivative with an amne (Qgliaruso, MA ; Wlfe,

The Feouplinglloé @th enids bfr YormiulaF(@)c and real a@ireupt féridila R3)X dipjcally

PR Pt A, Shee” sugfiA, REtplRhndaonty -
eAIyIca{bodiimid"éhe hybdechiotidey 0br meyrhemjppdktenjp_sca(rﬁmtjiimide, 1-
rhsRinsgota S Re 1By TP ibeflroBEs GRy. and
optidreatip aZsuithbie Wase G0t @6 36teniaPCalkpag e/ (0 Ghigdpropyiethy|Rmine,
by G B oy sl i el g e
ahdidr diReblofdrhethér®d af jpt eswiitakie iterapenatune @égy. foetwedne0°C and room
t%é_é;rén@gé.isf’ﬁgtegrfeﬂtigé\ﬁyﬁgé‘%%ﬁplﬂfg SPITUARY () ma) DeSH@MhplidHEd by
treatment with O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium"
hexafluorophosphate  and a suitable tertiary alkylamine such as
diisopropylethylamine in a suitable solvent such as dimethylformamide at a suitable
temperature such as room temperature. Alternatively, the compound of formula (2)
may be employed as an activated derivative (e.g. acid chloride, mixed anhydride,
active ester (e.g. O-acyl-isourea)), and under such circumstances process (a)
typically comprises treatment of said activated derivative with an amine (Ogliaruso,
M.A.; Wolfe, J.F. in The Chemistry of Functional Groups (Ed. Patai, S.) Suppl.B: The
Chemistry of Acid Derivatives, Pt. 1 (John Wiley and Sons, 1979), pp442-8;
Beckwith, A.L.J. in The Chemistry of Functional Groups (Ed. Patai, S.) Suppl.B: The

Chemistry of Amides (Ed. Zabricky, J.)(John Wiley and Sons, 1970), pp 73 ff).

Scheme 2.

10
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Scheme 3 RGO Rl s ORRRA RBRA I RR2 R HC.3 5

O HNs O RZO® ROH 3 R3 R RRStep (i) R4 Step
W@ 008@IRIRs O Step (n) ONI Rs Rz R OPZ 0 BPRER200D)I56675

(2) (7) (8) 10 wherein R, R2, R3, R4 and R5 are as

defi ned above, R6 = H or,F: and P1 and P2 represent
sui tabl e protecting groffps such as Cl al kyl or P1 and

P2. = H. Anal ogous Q
for the transfo%ﬁdf'

tlined in 15 schenge 3 have

been descri Q{ed r ey Qe t Rheffi cal lifferature
(e.g. G ar do, . &atti R®
G urmani R so . Cher, R80: 779¢788 keH02) Godet
et.al ., srganic Letters, (2064), 6049) 4)
Step (i) typRcally conpjises injtial®treatment of (7)

with a bas®e such as sodium 20 hydroxide inf suitable
sol vent such@ps net hdfiolzgat a suitabl® tenperature
such as OC foll owed b reductive al kyl ati on which
typically conprises subsequent treatnment wth an

al dehyde or ketone and an acid, such as-acetic acid,
Represehtativeanhethoids fordhe arepaeadion ioh gormpeundssai dormaga €0 @reishown
. ri .a suitable tenperature such as between
s h%nwae%rddgrghet%gvhper ature. 25 11 WD 2008/ 003697

PCT/ EP2007/ 056675 Step (ii) may occur spontaneously,

' iL£h case (9) is isolated directly fromthe
gf‘g%}@{?i%n of (7) as described in step (i) above, but
nore typically conmpound (8) is heated at a suitable

t enper ature, such as 110C, in a suktable sol vent, such

as taefyene, to'liif d conmpourq ( )Rs 5 Depr ot
HE BN (JiA N ppt ypiveal coppris andgs'd pro
f e conyersion.of [ags E8rboxyl i to_an.aci

LeQr| at ArOxi db R%Aht dt QodiNnR®
ader op?tiegtle sol \;‘%nt sucha)a(g) met harl?tbl
erature such ag) bet ween 0C and wom
tenperature. 10 Schene 4

7) (8)

0]

wherein R!, R%, R®, R* and R® are as defined above, R® = H or F, and P" and P?

represent suitable protecting groups such as Cy.¢ alkyl or P'and P?=H.

Analbgous processes to those described below for the transformations outlined in
scheme 3 have been described previously in the chemical literature (e.g. G. Verardo,
P. Geatti, E. Pol, and A.G. Giumanini, Can.J.Chem., 80: 779-788 (2002); T. Godet,
et.al., Organic Letters, (2004), 6(19), 3281-3284)

Step (i) typically comprises initial treatment of (7) with a base such as sodium
hydroxide in a suitable solvent such as methanol at a suitable temperature such as
0°C followed by reductive alkylation which typically comprises subsequent treatment
with an aldehyde or ketone and an acid, such as acetic acid, and then addition of a
reducing agent such as sodium borohydride at a suitable temperature such as

between 0°C and room temperature.

11
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a3Ra3Ra RRs>>RZR5 3 RRR5 R ROP3 RL OP
OH O HR6 OStep (i) ONR6 OStep (ii) ONR6 O R
WO 2¢080)360211) (2) 15 wherein Rl, R2, R3, R4 anpPCRBEPZNB056675
as defined above, R6 = Hor F, L' is a suitable group

SERHS B PR SPotiBndish’ UDPLRh s "E5™ Belaudl ety from the
reactidralof €¢7)pasotiestribed) irgsteppd) shovb, bst Gobredtypickify compound (8) is

l,logous processes to thaose d i bed be faor th
oot Sl S pb e R B8 TEG A8 SeRP. e Suen as
taleser toeflbrgpcampaungl(9) i n the chem cal literature (e.qg.
T. Itoh, et.al., Tetrahedron., 59 (2003), 3527-3536;
T. Simandan and M B. Smith, Synthetic Commrunicati ons,

D2p(ddgctiod 88h- (Lif Appically Mo)priséd astdridard pruicedure orccomyersimsof a

treatnen f (1Q), wth a base such a odi um hydride .
calkGANEter o e T s s &Y B0 HPigenas Mol AR 14,8 Sogium
hgdrexidé eiblae applopeiate solveht sich dsenethimol abd sunitablestemperature such

suitable,te rature such as between 0C and room
a?éﬁ%&?ﬂ?u#eg;gfrogm%g?qﬁgﬁ%{f& y it may conprise treatnent

of (10) with an aryl halide or aryl or alkenyl
sbgroniltc acid (or ester) in a suitable solvent such as

© Fﬁ'gne in the presence of a suitable catalyst such

as a mxture of 30

tris(di benzyli deneacet one)di

Xant pq.gsTl\ﬁa“( 9, 9- di met hyge

bi s( dizpRenktrhosphrire)'xan

al I adi unm(0) aand r*

R 5
G)) gpd a s %agﬁ
re

such arhanat e Ui table t er
such g g 12 ‘é@pzipo@ 0086 PCRitdpR®007/ §6 7
Depr ot ect HO

Gi) typicall beom?ri ses a stangard
procedure fgpr conversion of g, carboxylic est to an
acid, such as use of an appropriate hydroxide salt
(e.g. sodium hydroxide) in an appropriate sol vent

\@léfé?n @ls 6£IE‘FE4‘I§204ndq§5 Qreség B?I}i}le(a_ Jb%@,eﬁar-' "‘-! Br %l,"?_h is 83uitable
etween OC and roomteénperature; or use of an
gapypr sychiast alegeinde (e chlorifie or bfdming)caceboronia@Eci) ori rpramic ester

' L. t : ' t t
G T e S S e L
tenperature. Schene 5 R1 1 k R0 s a HNs OHR R R R5

Aﬁ%logog_'pro%e&aes%etﬂogg Ne&2rB8d below for the transformations outlined in
scheme 4 have been described previously in the chemical literature (e.g. T. ltoh,
et.al., Tetrahedron., 59 (2003), 3527-3536; T. Simandan and M.B. Smith, Synthetic
Communications, 26(9), 1827-1838 (1996)).

Step (i) typically comprises treatment of (10) with a base such as sodium hydride and
an alkylating agent such as an alkyl halide in a suitable solvent such as
tetrahydrofuran at a suitable temperature such as between 0°C and room
temperature or alternatively it may comprise treatment of (10) with an aryl halide or
aryl or alkenyl boronic acid (or ester) in a suitable solvent such as toluene in the
presence of a  suitable catalyst such as a mixture  of
tris(dibenzylideneacetone)dipalladium(0) and  Xantphos™  (9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene) and a suitable base such as cesium carbonate at a
suitable temperature such as 120°C. |

12
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Ri O HOOR 10 (12) (2) werein Rl, R2, R3, R4 and
R5 are as defined above and R6 = H or F. Anal ogous

wWEe@sos®es to those described bel ow for the  PCI/EP2007/056675

transformati on outlined in 15 schene 5 have been

USRS Kl B ST S B by o o

cé‘ﬂbemh(:le)stetr ypan atill ysueh e usé esam ea;bropugaté h?droklﬂe aalt (e.g. sodium

t
e B Sn g e SolrACaied o il & o 2o &l HopeRlif svo
ad Ofetid& ORCt hatd rodfl mﬁd&mﬂmremomnmamfe anr apgtopiatenacid (e.g.

6 R4 HR Hs Rs z RHR OPa H OPa .
BGOSR ) T 30 2prPnSsy el afot af Bnidreiasting e Suabie
tdrhperatidee $SticH asRetviele®)0°CLléand fobm temipefatur®Z H Ra s RZ Rs R
OPa See Schene 3 OH Step (iii) ONG Step (iv) 0 NR6
O HRO R (16) (2) 13 WO 2008/003697
SerdmeP2007/ 056675 wherein R, R4 and R5 are as
defi ned above, R2 represents a group as defined above
ot her than hydrogen or halogen, R6 = Hor F, L' is a
suitable | eaving gfoup such as hal ogen (e.g. chlorine
or brom ne), andHﬁ4Ra d P5 repregden sui tabl e
protecting groups chorms Cl Rd C, -6
al koxycar bonyl Resp Ri vely. 5 "brocesses to
t hose descri be tions outlined
in scheme 6 h ve een described prigvi ddsly in the
chemical liter&ureO(e.g. A Bassolg et. al., Eur.
J. Og. Chem, 20082) 2518-2525). 10 }Step (1) typl cally
conprises protection of (13) by standard protocols
such as
wherein R, R?, R® R* and R® are as defined above and R°=H or F.

Analogous processes to those described below for the transformation outlined in
scheme 5 have been described previously in the chemical literature (e.g. S. Aoki,
et.al., Tetrahedron, 60 (2004) 7053-7059)

Step (i) typically comprises heating (12) in an autoclave or sealed tube in a suitable
solvent, such as water, and at a suitable temperature such as from 100-140°C with or

without microwave irradiation.

- Scheme 6
4
2 T R®
Ri/;(w
R e ——
0 6
o step) O N R°Y  step (i) RS
o) p° P
(13) (14) (15)
. H R4 .
R2 R oP* See Scheme 3
e
Step (i) (o ” o | Step (iv) N1 R6

13
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treatment with an al koxycarbonyl anhydride, such as
di -tertbutyl dicarbonate, and a base such as

wo pdosoiBshanm ne and a catal yst such as PCT/EP2007/056675
4-di met hyl am nopyridine in a suitable solvent such as

ichl agr t e at itable erature such as.rqom
WL R At K Sards Sefitd oys: KPP R grarau s B8ined HBove
ogi_eeﬂ’miﬂ'ryﬂ_ rdg‘er(ql;ﬁ)a:dgéh,h(lj%‘i:hﬂgEFsu‘Cilb aasl‘uitbblbhéamng group such as
i s(trinmethylsi am an n ating agent, such .
nalo35 (6B bTEs o broTing) <A B Pad Forepiastt aioge protecting
gtarips 3bpttlaCLy aikyl ahd €, Salkd@barBohy ngspestivelye such as
between -78C and roomtenperature. 20 Step (iii)

typically conprises deprotection of (15) by standard
Apalohow poceskdis tasthodedtesdribed Gape fohaie BandfSrniations outlined in

UM P e s Rechdetbad pee el i e ieimicl araie B A Bapsol
etials Hur.abOeg.t Ciigpey 2008, 2518.25P5)s room tenperature. 25

Step (iv) typically conprises the process descri bed
above for the steps shown in Schene 4. Schene 7 30 5

Step (RGHpiBsllyRéompisEsRphdtéctioR ofs (3} &P Gtddidakd pProtécdFGsUsB as

tr%mr\%\? (N(i?g)l\elm(Rg&&y?irggn)i;nWtﬁiggg;mi ! gjgrtbsﬁt)?lpdiégrggna%,oand a
bEéel /SE?ZQ@M@%@IGﬁﬁne wherecatalgst slith afk3-dimétratanifipyadiee in a
as defined abpve R6 = Hor F. . 6 and P7

s sl ieh 5 SSHpmemar At stlfDle stagueypusheas room
teragerbi@rea C1. 6 al koxycar bonyl and P6 and P7 can be

ClL 6 alkyl (P6 and P7 need not be the sane). L' is a
suitable |eaving group such as hal ogen (e.g. chlorine

S@e;p Hh)on?p’mﬁ)l% Corfprizes E) ]tréattnjepi aAl (134I)q(mitrpré deset s@at mBNtithium
of (1 W .a_ suitabl e base, such,as pot ium . .
ottt 35 B HGRE Bosfi e A AR in 2 guitavi
salwert! such dsatetrdrydrofusansati 4 abitable sarhperatures sadh as between -78°C
tetrahydrofuran at a suitable tenperature such as

2B (SRl RIS,

Step (iii) typically comprises deprotection of (15) by standard protocols such as, for
the case when P? is a tertbutoxy carbonyl group, treatment with hydrogen chloride in
a suitéble solvent such as dioxane and at a suitable temperature such as room
temperature.

Step (iv) typically comprises the process described above for the steps shown in

Scheme 4.
Scheme 7
5
I:I> R60 R R’ 5 R3 R’ 5
HN 6 , 4R R 2 R
. 4 OP RL—L oP R OH
R _— —_—
2 R° O N R® N R
R Step (i) I‘?1 O  Step(ii) I‘R1 (0]
7.
oP 0 (18) )

14



and roomtenperature. 10 Step (ii) typically conprises

a standard procedure for conversion of a carboxylic
W@2108100360D an aci d, such as treatnent with a seCT/EP1087/056675

acid (e.g. trifluoroacetic acid) in an appropriate

| hl t 7
WDEHRIE R Ry B oBoALE AR ORERIEbaV Rl NS Bk ePAnd P
rebrédt B&ﬁhb@ pdedtihg YroupsOfdP P2 tan IHe4a @8 alIddQ%aVbonyl

OP. ;v 9) S (.20 e i) R2 .
api " epg 1) Cap2e)Crog DR NE TN (T8
l€aFiRg U2h aR halogem cﬁdN%b&rﬁ@e(lll) R R Step
5 (iv) Ia?o%_éSteS (V)o@e (é:% 038 Or(24) S)ee Scheme 4 (2)
(23) 20 wherein R, R2, R3, R4 and R5 are as defined

Sed) ﬁéﬁily%@mpné‘ésotfeaﬁnerﬁ%f (P8 vathch Bi@bleftﬁééemtas potasswm
sui taple protectin

s such as Cl1.6 Kk
nesaray i Bigiien aneban 4 BB P06 Huduanah A1 iRl puitable
s6I0éhtasL@h %ﬂed@lﬁydv‘@‘draﬁrélfa 8uitdbld fphperatabcich & bemekhc78°C
ketone in the case of P10. 15 WD 2008/ 003697
apE-I9ODbERNPE %675  Anal ogous processes to those
10 descri bed below for the transformations outli ned in

te j)-(iii), of schene 8 have been des
STRrEOT hGhy amAises 2 NG PIPORETe oL Faeraof S Carhplip ester
tetanacid, sﬁeh ra3hgsitoBnt Wy andlitaple, ac’ldl (€.806Boroacetic acid) in an

a%%r%gﬁé vpﬂt S&ICE @gldgzg?%orﬁgtb%?éa {qrg[gl tgr%?@ltartl?rg Sucl ntas room

tddngdratofd. - 2- hydr oxypi nan- 3-one, and a lew s acid such
as boron trifluoride etherate in a suitable solvent
such as toluene at a suitable tenperature such as
Sthefme 810 Step (ii) typically conprises treatnent of
(20) with a Gignard reagent, such as nethyl

15

i
9
I OP ﬁszo
O 10
L LI m e N
2 opP°® N PP —— R
‘ Step (i) Step (i) R> R
(19) (20) .
OP 0
(22)
4
R2 R R
2
R OH
, R
0] N 0] N Rr®
Step (i) R R Step (v) HR O stepw L A
9 See Scheme 4
op™ 0 (24) 2)

20 wherein R', R?, R% R* and R® are as defined above and R®= H or F. P®, P°and P
represent suitable protecting groups such as Cy¢ alkyl in the cases of P®and P° (P®
and P® need not be the same) and a group derived from a suitable acyclic or cyclic

ketone in the case of P*°.
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WO e@anosnt Wi th an unsaturated ester (21),

magnesi um brom de, and a base, such as

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene, followed by

SUCPCEHEP2007/056675
ethyl crotonate in a suitable solvent such as
tetrahydrofuran at a suitable tenperature such as

-30C. 15 Step (iii) typically conprises a standard

Apalogmlhjpmcéssres ao rthﬁesgmrlbéd dolownfon¢hd tradsfornaations putlined in
uch. th a aci e.q. ,15% .

SRS TID & SRRl Peeudesclifs sfiplily Eufk it fprature

(ag. L ¥lehbbyelranf Teteahedtona Asyhinalyy.¢14t(e2008Y), at23-¢128)ch as
room tenperature. 20 Step (iv) typically conprises
heating (23) in a suitable solvent, such as tol uene,

Stdp &) tgpicdligbtamprivep etfadtmesnt sﬂt(’tg)awmbezt wa&aable aktone, such as

and 12QC. Ste rise

(A PR B G had arngcerios s Al sidh R T O8Gs edigrate
ida snﬂ&bmt Sudh d§4ol%né—lat%tﬁlublaéterﬂﬁeratdré}hcrﬂs 110°C

:5oul:: 20N R5 (25) R R (26) (27) 4 3 R4 3 4 RR
:50pu1 R, O5R iiiRStep (iv) R, RStep (v) I , O
S&ép_?_(}ti t@glgﬁly/Fégn(p&Sés (ré?&bnehﬂx)f (2A)6ewvitha Gﬂ@&@@%ﬁd 1it, such as methyl
P EP 7 erei , R R5 .an e as
MEgrPHEY B’S‘U@ ?&d hPFRS e'“’HE qse?;,.Se-glgﬁqblgcgﬁﬁ.gfunggc-%ene,
faleedh &g tedatmventolitrean uhsatulatdddgster (21), suth ds?ethylecrotonate in a

Sl Tt SO Sl Rap ORIt ol a2l Bl e bap o0

protecting group such as trityl. Step (|) typ| caIIy

sﬁ%};n{}lr) dzoe‘%ng rc%ﬁwngﬁ(? ﬁ&ﬁﬂ%ﬁ éi) %rﬁ(é%crur% u(%’rhcoggerglﬁn ac]?@h iine {6 an

ainirle, dach as dreatmérdlwith = elitabid asidqb.gad5%laqueous citric acid) in an

di et hyl f or nam utab e rature uch
BBRias soReT e Gsrtbr i AR of o' RER gl ud s room
teropgpatusees treat ment of (26) vvlth a base such as

l'ithium diisopropylam de and an al kyl ating agent such
as an alkyl halide in a suitable solvent 15 such as

Stegt (g hypdeadlyy woaprises lreating (23)lie atseitpde adlverd, suohhasateluene, at a

s&?a%%t%ﬂ‘npé?a%&e%ﬂgw 58€B8ween room temperature and 120°C.

Step (v) typically comprises the process described above for the steps shown in

Scheme 4.
Scheme 9
R4
H Rs
H 11 R-——-L OPH R—L 11
o)
o) ” R® Step i O [\‘11 RS Step (i) r\‘11 R
(25) R R
(26) 27)
4
R T R® 2 R R
R R®
11 OH OH
N s -
6 1, R N R®
Step (m) I‘:{ . R Step (IV) R' Step (v) Il'i . ol
(28) (29) @

16



10

15

20

25

30

35

war@sameat kyl ati ng agent such as an al kyl

tenperature. Step (iii) typically conprises treatnent
of (27) with a base such as |[ithium diisopropyl am de
hal | PET/EP2087/056675
suitabl e solvent 20 such as tetrahydrofuran at a
suitabl e tenperature such as between -78C and room
tenperature. Step (iv) typically conprises a standard
procedure for deprotecting an al cohol. For exanpl e,

en By d tritey r o at with
WERRLE P2 v Uelneg Y, B and i ap aprésbn a group
as defirdal aowelomuhaumcm ubahmnblareamtaale Iea\mg' grabpssuch as
eratur such as. r nmperature. St Vv ,
oGRS L e B igel A HeRA R 31 SERbIG plosegtig, proue
sadh agtripi.cohol to the correspondi ng carboxylic acid
such as treatnent of the alcohol (29) with an
oxi dising 30 agent such as a conbi nation of sodi um
S]fﬂli (¢)rtj/ri|eally 'ElElMB&e(sZLel%trﬁerfhid (25 wfﬁtdbdselslt:?h pe sodiimhydride and
re di ca eac poc e
o et e i Lof Viaife SHER Sl fovepte syen s
dimpiiegioemaraideuat phesitablat eermpenatioses isach ufsf eetweehudi®rand room
teand a@etonltrl le at a suitable tenperature such as
AR Step(ll) or step (iii) can be omtted as
requi red to prepare conpounds V\,here R =H or RB=H

| 17 WD 2008/ 003697 P20 / 0566 5
St BN corEh TP | @B (U & PSS Syeh g, ltnium
diisbpropyEyide &APan alkidling dgent suchlay an alky’dlﬁalldmm\ a( ﬁﬁt)abbrsalvent

er_,ava m co al sou
st Brealy Bt ot LB Grmpe@ire RURY P oEMSSA (6 Gopigroom
temperatdee. descri bed in the chemical 5 I iterature (or
usi ng anal ogous net hods). Were rel evant,
phar maceutically acceptable salts may be prepared
Smem\(mhttyp]caillyl yomMsese&eatment vaft (279 haltrapmrtmsel alcm asi lithium

offoe R4 a07 4 SRomi P b7 s, AT RO L il sotven
sm:lda$ tettrahrRiofirancategp s wiablef tamperature a;uoh as «betvmeabV@G;énd room
n i zing the effects of ATP at the P2X7 receptor
tetz?wge%gtﬁapey' be useful in the treatnment of pain, including
acute pain, chronic pain, 15 chronic articul ar pain,
sgul e ﬂﬁl‘! t f
SIB ﬂ\% t?@gﬁla[ éo%pnggé g,st Fc? ggoscgé&rgﬁgﬁaeprt){%c{ W%Woﬁol For
epampleawherm |Pé’t eda \tmtyltgmmpg rtwatmenttcﬂ r{88)owith hesuitalbeac@hstich as
r [
ys‘i &I5§|ﬁ%:%ggl§lels§%ﬁt %&iﬁ %‘“sarﬁ%fﬁ%réaél\”fhg aft H%%élﬂ@ ?Amperature
saclsacioatretdmpetaturgpr ai ns and strai ns, syrrpat hetl cal Iy
mai nt ai ned pain; myositis, pain associ ated with
i nfluenza or other viral infections 20 such as the
Steprtw) rtymcally, copmiriaesaasxm@tdaorqmadh forhexidadion oof fasvaleohol to the
r e
cBRkpeiOgShRERc ki PARTaE gl of GG P o osidisng
agentt simbhas andombipatiomo ok kedium chlorite, TEMPO (2,2,6,6-tetramethyl-1-

piperidinyloxy free radical) and bleach (sodium hypochlorite solution) in a suitable
solvent such as a mixture of aqueous sodium phosphate monobasic buffer solution
and acetonitrile at a suitable temperature such as 40°C.

Step (ii) or step (iii) can be omitted as required to prepare compounds where RZ=H

or R® = H respectively.
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w@owspompt hritis and juvenile arthritis.

Chronic articular pain conditions include rheumatoid

arthritis, osteoarthritis, 25 rheumatoid spondylitis,

Pai n PCT/EP2007/056675
associ ated with functional bowel disorders includes
non-ul cer dyspepsia, non- cardi ac chest pain and
irritable bowel syndrone. 30 Neuropathic pain

Csmpdum‘maf thé@bu@tel fo@thalbst(B)Q (@ﬁw)omt(hy,,(w)c;l(m); aa) (17), (19),

neu

O S vl oS Btk o Smarpial St bfjcan be

pr&par@ilpmt hypersmgisbklhw DﬁtHeCarIﬂlefng|f memodf‘ rdbg@*ﬂﬁ;eﬂ&h the chemical

ne an ain resulting rom physi cal traunma,

"‘SF?B é? ?’?‘P(S’I iyndr one, spinal surgery,

cancer, toxins or chronlc i nflammatory conditions. In
ddi t|on neur opat hi ¢ pai n condi t.ions 35 include

VEES oot RarRBGR Gl 4 crRiAEIR s G7ed< i etepRisiccastigonaly

bpsedchomuitiatig appesvibrsacid pradoididdrivativeas and

dysest hesi as), increased sensitivity to touch

(hyperesthesia), painful sensation follow ng i nnocuous

Cinicalinslicationcdynami c, static, 18 WO 2008/ 003697

PCT/ EP2007/ 056675 thermal or cold allodynia),

i ncreased sensitivity to noxious stimuli (thermal,

Itd@lb@lleveﬂﬁhhtaari cahpéwercﬁltlg@$'rés)ant inoeition Umoduldtai PRX7 receptor

t ft f. t
FRIAE RO soane BheuBuatiad Bfe BheaR el ATR st e A2, repeptor
trmnmey mepasdtma‘ytsthéhquaégeeﬁ pain, Btcmlmgrammmblam @hgonic pain,

l1 otentl I treated by. .conpoun of . the

CWP@?e?ﬁ%CU egﬂt uiscylo: %%é“e erlleur? h| '8 mmatory pam
vigmranpbm,gpmalasdbaaas efith eémer rrlﬂiln pbﬁiotdteﬂ with unlgtalmsn tenS|on
nepSERR e duskr, REihte, Rt ot Aot i iR Sna, bEPFLfifers
Idwer ablanlo andh hetlopatin, npedim hsddciatedowith eprarristarﬂrstralns sympathettcally
ﬂf%g]g‘?n@@%t egélﬁcés%?%gp?ﬁlgft ngganoor other viral infections
sagttdasamleyogmnmom (Peias2yciated mlith troewsmaticdedEr opeirs asdogiated with

di seg@gs18 ﬁ'ﬂeﬂ‘i (cjt%ogtencg{??% dy : é’ﬁg]Ir‘z | oc%? ; gﬁ Oth%r8p¥ ; Qeadache

tdotmm:hblasd dysregremdeace on a dependence-i nduci ng agent
such as opiods (e.g. norphine), CNS depressants (e.g.

et hanol ), psychostinulants (e.g. cocaine) and

Chranidt | articularc opgin | cartditmns mluﬁypeheurdatabetae&nritisgi aateparthritis,

e bRl Mol BN Sl ey |5 2

di arrhoea), col on cancer, overactive bladder and urge
con ' .
dBE‘t @E.Qﬁ%;ﬁ.g] @gt&{ljog\%?k)?\pel %@ér&‘?ﬁ%dﬁﬁﬂ 9\%'4; tch/spepSIa non-
cardesahest paireand ioitable bbWalrﬂyadnome and t he i nfl amatory
conditions associated with said inflanmation 20
i nclude skin conditions (e.g. sunburn, burns, eczens,
Neterapathic ipsin ayndzomes indudentdiabesic nersopathsi sgiatica, non-specific
t e S u
EF Stk ain. GB8RDR Fefieflia °RORple AT ogs (HF fifdRyelois, bV
related meuwpettm peside(petig.neveatgia fggenvingl rguralgiaf Iaactmandeyultmg
LS, aSh A Bm | ,
ol GprsftaP Baffa Carhfundtond Bh T IEPSFRIANS. i BURERP cancer.
tq)dlrge@ncrframcurélrammaiorsre@@dltlom%tr ﬂmad@tictm mgurapAtimpain conditions
|r}%Rﬁiter¢*éi | JSoBikte H‘Wiﬁg Yuoﬁéall? nflCSERdhtiod SUGY Sis ins _and
€rtT esponsi veness astrol nt estl nal tract I sor
needlgs" (paraestheSIas and dysesthe5|as) increased sensitivity to touch

(hyperesthesia), painful sensation following innocuous stimulation (dynamic, static,
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apht hous ul cer, Crohn's disease, atopic gastritis,
gastritis varialofornme, ulcerative <colitis, coeliac

woele@sasis97 regional ileitis, irritable bowel syPdr/B8R®)7/056675
i nfl ammat ory bowel disease, gastrointestinal reflux

oS b A 50 A B GLATE B R o
mackarica hypargigesia) comtiiuingr g hérisati&@aﬂ@@em_yal of the stimulation
(RYBHERISER) s 3 ke oL GP1E M HiectVe dispy eilbFEr Bipoptoesia)

sorcoi dosi s, nephrotic syndrone, Bechet's syndrone,

i ngi vi,t.is cardj al, i schem rexia, Systenigc
ol Fonions, nhih ctuld BoisntAly s feald "Widdiaqihis B 'fe present
invenmtidint ingludarnféves] aflaaimationy hdmandlogidal diseases) apnaralal platelet
di seases i ncl ude autoi.nmune di segses 'm.runql oqi cal il
URGHITE URRaF®S ol a SEEUTYE oVRaeHiel « ANGRICEht JTPRRNCE, P ygrectie
dPI0tioNINé dideasdtiziaotéfseathyabnBaona bdhe emsatlism or resorbtion;

PBRBTG B RRHiCO! Bt By T BORAPH) fyas (NSAID'S) and
Cymiixp@eTRisa42s (0 0X2) ehilvitons Qrdiomebf aitdeases; aneurodegenerative
SRR e o BB . o
depdnaente b aciepehdsicadmiucinglegentsuhcdasasgidds (elgs morphine), CNS

SRR 185 s, RS BRIy T 5 B g i
céreplipatiora 6fyTypel dlabbtesakidisgy, dystinctiors diver dysfunctiqofetg. epatitis,
RS e RO et 18 L AT BAT B her. overot
bladoeredrdi @rge iirkohiinenae. Degrossiars ahe alcehalisnf could pateatiallpralso be
uREEADY RPaL g eirptet B BS oot ated v L a

marked drop in arterial pressure (e.g. septic shock).

urodegener ati ve di seases incl ud nti.a, ... .
DRI T, P AR SnlREn EEsSRE iR seje dataetior
indtenate rekinacondéioBs (e.g. sunbhrnl,_dusnsbediers, darméatidis meliergic dermatitis,

o 53 ot et 85 AR BRIEG BPAEE Brrae,

uveifo and phiacutedbjeryalo tBeleyedissse (Ag Sromurdttivitis)o inflaeoratery lung

di : | . . gy Lo
SRl AT MR LD, ) S
symdrorae) pigean farsjEd’s ediseasapiarmgr's dwigo rebronia absteyctive pulmonary
e . i . . I
GREEICRD. BBk Bl dercrs 5
aplotkounss ulcan oRriohn’antisesse a aiopicdgdstritise igagtritio Yaaaldforme,dulcerative

ST AN 08, 138l ISR U AE R o bowel
diseagm (gadtoiotestiral neflua disepsejnprgansicariselaptadibulant ether conditions

RS b BEBREILT R i 4 VAL M, g priarr
nodosdi, #yreiditie saplastie Binpemiap frfpdgkib'p plisease t scerndema, yadsthenia
DX o e L h

o P BoF) SobBEY, Sl oo Pl BERERE Wilhome
gingaitisnmewocandial incheimjmanyrexiss Isystgmisitpusseniihematasuaspalignyesitis,

t%t{yggﬂsﬁg}%r@d%g%gjggy&m%g' Conpl i cations of Type 1

etes i nc i C mcroangi opat hy, diabetic

Immunological diseases include autoimmune diseases, immunological deficiency
diseases or organ transplantation.
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retinopat hy, diabetic nephropathy, nmacul ar
degenerati on, glaucoma, nephrotic syndrone, aplastic

wWar@s03®97 uvei ti s, Kawasaki di sease and sar coi POGFEB2007/056675

Ki dney dysf unction i ncI udes nephri tis,
hr| tis,

Bl Aep 25 Pipdeipisei, B BT Pple SREmaT,or fgorbtion include

oﬁydmbi'@di@ (éspééialtyo hmstmd&fp‘atjsva]d tdstopo@bis), e ndgpémecalcemia,
treat I es both treat nent

0 0. WO .
399580 BOpB 6 GHSReRR,, Speibiay JyRgEEsEma o
n‘@l@nanbY) n/mw af:twnhot:r ®ohaanétastasés sheemploide iatthl5rt|§tpdl'|edontltls
ect

th Al t th
oo p g REiAePaRie SEP6T FEOP b RBBUREdFeT o 55Bp gl
ufolithiaBrs), sofd aaramead! galalahy apkieiig@ddoadgits ttehdinitieahd borsitis.
use in human or 51 veterinary nedicine. According to

anot her aspect of the invention, we provide a conmpound

Cafdidvasétidra Gis)sasesr ichidar nﬁﬂﬁutbhgaml yoracmpt&rbiae Slabl'ﬁemla
{hh ereof for ip(thetreatrre cond th
ErQ3EIGISt df“8§%t'qf9? Mr QLN D ENYY 'RE '%“ﬁéfg Yaé'°8se Sfhoy;
hiembsidsaape GhocK stafee dssueiatet avith avenapieavdrdp ira arteridl pessure
of treating a human or animal subject suffering from
(&,9-S6RYG $HWR)- whi ch is nediated by P2X7 receptors which
conprises adm nistering to said subject an effective

NE R e fieeaas duufte handMal daftinBhy Yegenetativs, dpmente

(lh@udﬁnj Eéﬁll@eden@@pepdeménttafmth nmbbmas weziimer'sldisaase, Pick’s
et hod, of. treating a man, or,. ani nmal

dga?q.eeﬁi-’wgngpc{o&ﬁ mﬂgﬁa Pq{klp%mglissﬁs da% dtzefeltdt-Jakob disease,
ARtyatrosteg eaterats'cleeosusi(m_eaaad mdStolcheurm Hisdas=)nyascelas dementia
(BT ot B A NEF o B R e B R 8
sﬁ@&e&tcﬂbiﬂﬁg Sedidnst ausaf Jnfé?ﬂloﬁc cangchelaged ooraht;oas (fretudimgr HIV

vent i rovide a_net

TRt oD U i vag ROl S, PP §lapin gercency
aha frhidineaagnttivy ippainmenteassogateli withpageingy rparticutacigrAge pssaciated
Iﬁlo&( net hod, conprises adm nistering to said subject

PR ampunt of a conpound of formula (1) or a
pharmaceutically acceptable salt thereof. 25 Accor di ng

The FanwShpdt PLEFRRE' o e B P dor Fotileltiana n the

treetpjent tof rmunfcf@gém‘egat‘icrmfnlléﬁvmlgeiramna sudh sasasteommcatdlac arrest,

eUTias GBS ef Bt B el Brd Aoy tefs. o7

pharmaceutical ly accept abl e salt thereof. 30 According

0 anot her a ect e de t
158 GG b R brefant e By Ray Hpo 8 wBERL L el Platefit o
naetigeqrit gbll grosdt and/breneatastaélsrartdheyo’mamlc im:kawrenaof a
Complications of Type 1 diabetes include diabetic microangiopathy, diabetic
retinopathy, diabetic nephropathy, macular degeneration, glaucoma, nephrotic

syndrome, aplastic anaemia, uveitis, Kawasaki disease and sarcoidosis.

Kidney dysfunction includes nephritis, glomerulonephritis, particularly mesangial
proliferative glomerulonephritis and nephritic syndrome.

It is to be understood that reference to treatment includes both treatment of
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medi canent for the treatnment of a condition which is

nmedi ated by the action of P2X7 receptors. 35
wa@\e@snaiony t o anot her aspect of the invention MEI/EP2007/056675

provi de the use of a conmpound of formula (1) or a

oSRRTRA SR 4S50 T e Smblh e

medi cament  for the treat ment or prevention of pain,

ti ener at | | sease
AefetPETRG BlindhasPret ol db IVERGR. eohEIsILR ide,R compound of
fqumalai (g drh@ pl&ﬂn@:feu&caﬂl@)ﬂmwptébtef salt Ghéreoitdraudd Jn dwn@an or
%gar rraceutl cal |y acceptable salt thereof for the
WAL ASINSt 2 nedi canent for the treatnment or
prevention of I nf | ammat ory pai n, neuropathic pain or
vi scer al in. In one as oftheJnventlon
AGRBna do sRaingt asnset Sl B AVETHR ot PloViRRIECqTROUE of foryla ()
oph aihfanﬁmnhm? |a3tcemmfsalb ther?idilftbr l{iqé@elh ahé tréatimenbef a condition
uf act u e 0 ament for the treatnent or
WEEB\?%WFF@ d&yMFﬂé? Ss disease. In order to use a
conmpound of forrmula-(l) or a pharmaceutically
accept gbl e_sal t f for the treatnent o hunans ..
ABGEBB R = b PP of o, VR, WGP RYPE b eined Heeating o
hamaordtaarimanstitject tsuffdegl frotre s rmﬂmbn oethictp nsameddmdasbya:zm

hay nac i cal si.t.i.on. Ther
rSeplors Waich: GnarRes RamitEiig B P8 ik Bn RNE amount of
compourRicsr doriidd (1) sreangiasmaceuticaiyraecestatlg salt themgadund of
formula (1), or a pharmaceutically acceptable salt
t hereof, adapted for use in human or veterinary
Agestdingnte. a Attthen aepe:btrof ttbe umenﬁdnemoprpmda@mthddoofmnéamg a
nor.na fornul ate

| h
nhyme & Bl Subleet STRgHR oD Repn B Rlan & Afdtibtedent tve
dieasy] avhich mbﬁwdmomphsembdmmstﬁrmg do sdidesupjees am effective amount

o BB A eI S5 SRR o

phar maceutically accept able salt thereof, and

AR R B AR bt % PR 58 e BTE o1 Frafpo o

hbmapr @panietl ls;abjedlmswfenng fromunﬂa:bﬂnytoegt pamblrentopathic pain or
BB B OO RERREL BTN o Sal MRl o s

. aenotint gfsa congdoundaf/fobreula ml)bhe phmaceﬁtldaﬂbhenestable salt thereof

capsul es, oral liquid preparations, powders, granules,
| ozenges, reconstitutable 30 powders, injectable or
Ncncﬁrdmgbﬂoea swther iaspect @f tbeispentoroms wovide Fpoetiicdr ofeteating a

%jgeteﬁre E%féb@g rﬁ C?%gjgg - ut‘fe frgrg"lre,éﬂﬁ&ﬁ{e?‘glcﬂsease which
nmthfochBnpra;es @dmirasterire torsatdqsubjehbae efffective aanalintmfa compound

ogg)érml Ql)fo?F\f)ﬁgHacgg{ﬁa‘ﬁ?gé&'gﬁ{ﬁ ?ﬁ'@gﬁ@g‘as bi ndi ng

di sintegrants and acceptable wetting agent s The
Atcggrld%tgsto %}Sth%? a&?e%t 89th@%%n%ﬂ%e provide the use of a compound of

formula (I) or a pharmaceutically acceptable salt thereof for the manufacture of a
medicament for the treatment of a condition which is mediated by the action of P2X7

receptors.

According to another aspect of the invention we provide the use of a compound of
formula (1) or a pharmaceutically acceptable salt thereof for the manufacture of a
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to nethods well known in normal pharmaceuti cal
practice. 22 WD 2008/ 003697 PCT/ EP2007/ 056675 O al

WO 2@paioaBept epar ati ons may be in the form of, foOPCI/EP2007/056675

exanple aqueous or oily suspension, solutions,

L e G K e R R

newbtedrneratieb diskasdoef ore use. Such liquid preparations
may contain conventional additives such as suspendi ng
agents, 5 emul sifying agents, non-aqueous vehicles

Atedrdiob tompothec bspbet efithel isvemitibs we prporide dne ase wé a, compdund of

enpeC} B R osbr B et B e or -
nmde:ameepfmr ek trdatrhersti on preventimngfonfiadnroatotylpein, nneerdplatlm pmn or
w gg}gg%qriutl cally acceptable salt thereof and a sterile

The conpound, dependi ng on the vehicle and
concentration used, can be either suspended or

G St of B AT g Foudd wB FRU A oMl o Rl or

pbarmaicbumatly bcm‘eptablef sdltl thergof fot theananufddub’b@f ainsgdicament for the

B RS tplel Ao Y EBLRIET Vel and butfering

agents are dissolved in the vehicle. To enhance the 15
it L

o K i, ASaRAIROS! P ob AP RRBR S g0 sa

t@ecﬂﬁbreﬂwaltreatmqaﬂrmsﬁihomanaaed pthep araptmals itss blstraailw fatnhq)ated in

o) e
AR A T L ol FERbuIcATabdR Bl Riackucel pommppsiion.
Taefse enldnomlaspectaofnme ineerdioo ahpiei sherdvidgd a pharmaceutical
&S [
QbR bl PO @R b4 pladiEssblcany, aggpptanie
sait therdof, adahied|fer. usédw humag eovateynaramedicinect ant or
wetting agent is included in the conposition to
facilitate uniformdistribution of the conpound. The
Irc @mmstiot usEn theagorppeurads noff foomuie. (1t thesamy Breywilginprmally be
, bly f 09 i ght Vv

fc?rtr}% g?éogl I'% de?{) ﬁa&é&hﬁc@ ébﬁ%?ﬁﬁé{golb ag{:ﬁrﬁ%‘@cter g&dh Standard
pﬁ&rnﬁmeutmai; @ragtice.neThe ppesent! inveatipn alsphieromﬂeatamharrrcﬁceutlcal

: [ i SO i :
chBfodicH, S GRBfds 8 Xhlotnil o jomiEly Br f BrdiFipticaly
aoteptatie salf thereef, and aptionally e phaindestically eceaptable-catderer |
as a general guide suitable unit doses may be 0.05 to
1000 ng, nore suitably 0.05 to 200 ng, for exanple 20
A phaddacayticalrdmpasitiorof theinvediise whighinaypiecprepaiisd pyegmixture,

Sy 2P LR RAL M2 ng BrhEgMER, BARLHGD T ALIAD R for

once a day nm requir such thera
ot parenteml oarqmaﬂagmlrmstratlm@ng as sunb\nmay bepn|the form of tablets

cBb‘{Ulé faéerrI&uld &%h&%hm tg;giw : th%]r’amﬂ%%dlotzen ! 6RbShsRfithble

applrcatio specification
paweerhemqtablmoonrﬁuﬂe@teeaolbtwnseqrem@n@n_ﬁ% orf suppesjtories.  Orally

n&i&@lt ShicYBnBRAIE preféifsd. T 1 cal | y and

abrth 'éﬂag‘éa‘h I ﬁcat gd(}nto ggrei?ncor porated by reference
hereln as though fully set forth.

Tablets and capsules for oral administration may be in unit dose form, and may

contain conventional excipients, such as binding agents, fillers, tabletting lubricants,
disintegrants and acceptable wetting agents. The tablets may be coated according
to methods well known in normal pharmaceutical practice.
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23 WD 2008/ 003697 PCT/ EP2007/ 056675 The fol | owi ng
Descriptions and Exanples illustrate the preparation

wotosompounds of the invention but are not i nPENEROT/A56675

be limting. 5 Exanpl es: The general nethods (a)- (d)

al.o th t esnth ods ined in Schene
O i SR ATy dish i 0T o oA SHYROVS or ol
s?spltelaeun_h, sontinG) l@rﬂulébgsfséf;mﬂwdlsr elixrb ustt mhay ®d ihythé fem of a dry
ol L.owi ng e es anpl e . o
Pip ISt R aRR P IB et ghis vatiele fefpre use. Such liui
pre(ppfwmyé mahhycto)'\tw:] Oddnnaiﬂoﬂel agfitiyes- subh l\hsl\|7duspend|mg dgents,
enyl net -prolipe
em%fy'“%rsg%'ﬁ%d "i? S b Gi?éFde“cn Yai' “S‘é‘?‘ive%d l’ﬁﬁ oils),
p[bsemat)vesnand]&frtEs(réﬁ ril:bbnvemtidnél flavduriags\escaislatats.1-
hydr oxybenzotri azole (0.119 g, 0.88 mmuol),

triethylamne (0.113 m, 0.81 nmol), [(2 20
Fohlparenteral ladmirdgtiatioy, jlaet byt Jdesagee forthslae @reparédt utilising a

carlmﬁﬁl%l%rl@&gn?l\l-ﬂ'g%%%?r) gr}qrmg?%iﬁlyr%qgapﬁapﬁeosglt thereof and a sterile
véi}lcleocwecxrdndmw@ dep@nding @n8Be wenitlp arrddwhcemgatlon used, can be
r t t
ofugh3uRETfed S oBisHER n e Ebicle Aok S cinG 2pfpounc
calm ¢)laldinsrsoIVed famiejeativoh aveds fileel steeit]seahbéefatd filling inko al\dluutable vial or
ueous ogen ,chl qri de d sat ur at eg aque?us sad
A5 Faoeqis

8P'89%'}H hat'd¥a F&MF‘@% W 43| Adpeshetc,
ptdsemagVesaam aaféermgp@gmts:areadldsdl\bwnneMapmhajeed Tooerghamee the

sﬁg@yc gtH? 8?7530 Si ﬁ% c?ﬁﬂt %ed?rrolé%f@rﬁ?{ﬁgpg em%aﬁ V|ai ng OIthe water

ré‘mcﬁ\(eﬂ wideo vaeubind. | mrmahws))m:dmd iareSpre[aared-uﬁ ghbstamtraly the
0. 12 e, SO

id, LG/ NS
spieiaetopREagt T he EpoRtindE Sipthace P M uends ffRia o
bémgxdlséelﬁem}ear}d erhyétbanMnahebeJMOmphstHed ajaofuteatlon The
d
ﬁmgﬁ LS Ledh ﬁ%‘!‘% ?xp%w%unieop %tg\’%ne% @3% n’r?n‘g SYJ \A%enswn in a
sttrikes oéhiclel | Advaptagedush) 08 /500388 @OWétﬁﬁ@(éigéhOBGﬁaladed in the

C{Srr?lég (ﬁl to(fg'cghltgﬂe)ufq dc?gt%t‘ft%n of tl'%ccon;rd},%nm Xt ure was

eat e

The composition may contain from 0.1% to 99% by weight, preferably from 10 to
60% by weight, of the active material, depending on the method of administration.

The dose of the compound used in the treatment of the aforementioned disorders will
vary in the usual way with the seriousness of the disorders, the weight of the sufferer,
and other similar factors. However, as a general guide suitable unit doses may be
0.05 to 1000 mg, more suitably 0.05 to 200 mg, for example 20 to 40 mg; and such
unit doses will preferably be administered once a day, although administration more
than once a day may be required; and such therapy may extend for a number of

weeks or months.

All publications, including but not limited to patents and patent applications, cited in this
specification are herein incorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference herein as though
fully set forth.
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hydr oxi de (0.099 g, 2.49 mml) followed by acetic acid
(0.136 M, 2.37 mol) and benzal dehyde (0.361 nl,
After stirring for 10 m nutes at BXI/EP2007/056675
sodi um borohydride (0.088 g, 2.37 mmvl) was added and
the m xture was left to warmto 5 roomtenperature and
stirred overnight. The m xture was again cooled to 0OC
The ﬁ)llowma])md:nmldris amdf Exahiptes itustrate the wéparatibruafi compounds of

ar ohy. 0. The m xture was
t“%d%weﬁ"{' i‘tﬁ%“&gm%“?%d f%oboeﬁl{r?nlé]'?ﬂ)er ature and stirred
overnight. Evaporation of the nethanol gave a residue
E\/\/ni ch was taken up in ethyl acetate and filtered. The

e was then washed with saturated aqueous sodi um
hydrogen 10 carbonate, filtered through a phase

TiF Banatinelndls 39 Sbpd il HBHERE LRlnGals Ryt Segmes
- mtoves ok the br@asamaheﬂ donipeunds af the pre{mat/mveem ere Auther

0] nutes and then for 15 mnutes at 140C
'"t‘%‘@?ﬁ%gy %39@1 %e’{ﬂﬁ*é‘i'esf hi s heati ng phase had not

altered the conposition of the m xture
significantly). The sol vent was evaporated and the
residue purified by flash-silica 15 col um
Ezampleat ogy-f{piahlored-fiuoroghenyl)methyl] 5-@@Y4 (predylenethyb)fprolinamide
(é )hyl acetate in hexane, to give pure nethyl

-‘oxo- 1- (phenyl net hyl )-prolinate (0.212 g) as a clear
oil. LM [MrH + = 234, retention time = 2.15
mnutes. (ii) Methyl 5-oxo-1-(phenyl gethyl)-prolinate

(0.212 g, 0.91 mmol) i sgol n water (3 ml)
and met hanol (0.5 m )0% tedw th 2M aqueous
sodi um hydroxide 20 (0/682im, 1 36 mol ). The

m xt ure was stirrenl g?]t at roomterrperature and
then washed w th dikhfor omet hane. The aqueous | ayer

was evaporated and the residue treated with an excess
of 1 M hydrogen chloride in ether (-5 m). The m xture

5155%- PYGH egﬁeﬂﬁi@%&&lﬁﬁ"@fﬁsﬁ‘% éd‘ﬁmﬁcﬁsbr‘éasr - described below)

tritu | oro hane. The soli
waas difisolyad dé @ﬁuowtm.(aednla. and of%n@!sha\ﬁés added 1-

hgar%s&deﬂ&?t ﬁfcﬂ& gﬁ‘%% Ak, Ir@trglavrﬁne (0.113 ml, o 81 mmol), [(2-

-proli as a yellow
Cb'DTO-MU@'ﬁthmli)mﬁ‘é’ﬂawnﬁhod@1%rt Ber %ﬁgl leﬁP'Donand N-(3-

d@%{ﬁﬁ?@M%bﬂobyl‘)‘-Nzgfpwlcén%BﬁﬂﬁlHQ'ﬁy&ﬂoEﬁlondel(OY‘%%,'W%?&mol) under
an-qtyesihere ob-a19an. Joeopixig Wasettifed] at1opm. fegrejataiengyernight
T?e ot’ﬁ&fdi’é %sna.mtﬁe witR QiéHrérbmisthale ’\éndQNQ:Lahed se%uentlally with 2M

(1-Me % -5-o0xo0-proline (O.
aguequs rbxﬂr@aerué lefider @pd @@F%@??deQGGQWUDQE@?Qen carbonate.

Tﬁ?gr nﬁﬂg]ér%@dﬁtéredmugh 8 ﬁbé’ée%da%t&'é?dﬂtﬂéﬁﬁﬁédwéd {oive

nmet hyl f or mam de -
trmswemrndlmt ox\sefrrde raferal vasoPyiied Py mage-difpgpd automated

HALE cfal QiR 4pure  N-{(2-chloro-4-fluorophenyl)methyl]-5-oxo-1-(phenylmethyl)-
prolinamide (0.112 g) as a white solid. LC/MS [M+H]" = 361.2, retention time = 2.55

minutes.
The 5-oxo-1-(phenylmethyl)-proline used in the above procedure was prepared as

follows:
(i) Dimethyl L-glutamate hydrochloride (0.500 g, 2.37 mmol) was dissolved in
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fl uor ophenyl ) met hyl Jam ne (0.061 g, 0.39 mmol) and
N- ( 3- di et hyl am nopropyl )-N - ethyl carbodii m de

whg@soetsbori de (0.074 g, 0.39 mmol ) under an aPODEPIVET/@56675

of argon. 5 The mi xture was stirred at room

t ' . i Xt il ut i t .
LT R e TS 0 At s
hwggidaso.bwrgogm mhiogrfbl{ttﬁvealr? aGai:La’o_id 136000 RJ37 mmol) and

odi n_carponate. e prganic,layer _was.. .

opRr Ry AP E e 58 LR bt B8 Yed Fihes 8P 0°c, sodium
berchpdridet @0880g,02.8 nirhel) Masdridpd @rdathe mikiare wasidedt to warm to
rﬁ% S%rb@érﬁtl\g’?ezalﬁé' H‘rfée'zdigvekr)r\{igrrﬁ!.i -edH 17 %jasaéjgta?nn%oqu {6C and
treliedr ittt af furibgroguUsatity ofnaidiunh Joollohydridee (1§44 gN | 18- wrKo- The
By V28 BlenieRof Harl 45,1098 femacale i Stmed " Slemnight,
Evafdratice dstythetﬂia&ﬂa)woﬁg@ﬁg@ wstm]pé mfhidh‘&ﬁatliémerﬁ bp Ii:;iaé!tﬂyltlzacletate and
procedure repared a oWs: i t
@iy e AR, BRS AAPD eted oM. RTgtetadebymoiu bvdrogen

cdib@ﬁ@ﬂeyfﬂtérémthrcmgihfwmdse(sﬁpaﬂa)orawm Eﬁtin@)hfarﬂr@/bpg@ted(ta give a
xt ure n treate t I e .
g BE 18 e o Gt o el ey S Rircupe in

mitroivlves reacg at $20eCifer 10minditds@intidberior 18 ndrdutesral )40aGdLC/MS

i et el ofacy 570t AlBieR it G i minture

sigjnifieantsd).i Mhiengbiient whe evaporatesl adk tHeOresidye pueifigddy flash-silica

CHC NN SR O T T -
td give pue methyh 3-oxa- Dshengimetiydtprolmaten@. Z12i g) rag @ clear oil.

' . vapor.ation o he t hanol gave a residue
L%@%EM%E@ =t%1§eﬁ 'Em'ommgtrhé'léé‘?:'@fwgf'e and gfi | tered. The
(D IMetiatl S-ox@s1-{phenylmethydprolinhte ©c212r gt a1 agneapwas isdolved in

o L IR e—

(@.682mi,01.86 (in@)L 7Tie mixitre vead stineesl guvernightead rdiom temperature and

B T T D T s

réidoet thadted\wigH amexdegb ef hiinydgiget ahtatide inGtRHIE~F nlwakhe mixture

e s v

Tk rsolic imaterap ivas idisdaciat edd tthe tormbieed diwhloromgethanesfractions were

o PR Jl Sl e e e B oM i
wagfdsadwithm;twmm’ pmeificﬁatimn.j 3 h; S andot he?ofe?/ﬁg?;at( Sdlgg

- - V] e -.5- - .
Lgf{"@é'ughr.y:g%%o;g/eé?’f@hq%ﬁ'%?é“ﬂ?‘&gé usgd in the
subsequent step wthout further purification. .(iii)

| 51-{ 1~ I (R - Rro} -

Sl 2. ARl 43t phemy MRl Ra el S Fbrolinamice
(&2 hanol (0.5 m) and treated with 2M aqueous sodi um
hydroxide (0.682 m, 1.36 mmol). The m xture was
stirred for -4 hrs at roomtenperature and then
washed with dichl oromefhane. ThesaguBous | ayer was
evaporated and the g 2008/ 97
PCT/ EP2007/ 056675 resiNdu reated with an excess of 1
M hydr ogen chl ori de ip&th r (-5ar). The m xture

1-(1-Methylethyl)-5-oxo-proline (0.060 g, 0.35 mmol, prepared as described below)

25



10

15

20

25

30

35

was evaporated once nore and the residue was
triturated with dichloronethane. The solid nmateri al

wor®sadxear ded and t he conbi ned di chl or onet hankeCT/EP2007/056675

fracti ons were evaporat ed to give

1- (1- met hyl et hyl 500 Ine 0,
wEs KESIVES) 10 Sicnrpalnsne GamDr A i (& i and 6 this
whs [ Gdded! 0f1%y@ré>lyb&ﬁibﬁ|é@6l)é| )(U@BEY'Q]. -39t hinoB,- OX f24ehko-4-
ST aPR OGN Beng (P9R! & CESTmEa) ) DY rmpthviBREpRraRyI-N-
emsgd?aan}wiag%yb?ﬁm%e 8074, mdm&@l)lundaﬁématwsplﬁéer& hrgon.

n reate W agueous sodl u (0).4|

TR MiUrBgvR TP 3ROSR AU edtaNy dhe U Creghas; GLfaa wit
dicRIBFBrERIRY and! WasidtseduBAtillg Wamo2IMtRPebs detﬁgéh chloride and

re&%ge whi ch was then treated V\Ath}_an exces

@AURHSOPPUT; IrydErasar CroeNdle:) Tl OIGRNYR ?ﬂy%é"’asﬁﬂ‘?red

tHibOghU b o Hage s@MQr@QTradrﬁdth@ﬁC@a atser ® givgl thdrerudesprddéct. The
was dlssolved in dlchloro

CUHORETRENR ¥ FRaRHiEd (BY Wp§S-d Hf‘ijc“ﬁ1 Pi‘téfﬂé‘g"z Hspgﬁe\%ve pure N-[(2-
chIBtd- Muoraib@erfygm@{rﬁ/lmmSﬁwétwletaw) “Basko-prolmanidy @@ioam $ as a

t b t I 0.117 g,
wiiasob NS IS s B en ROdF T AP EERY 1 | am e
(0.138 g, 0.87 mmol) and N-( 3-
I t

Ths i HoHP B o e PeTole g dRpPoNE PLOCSEUTEHERs BiFagtes as
folbRsm xture was flushed with argon and then sti rred at
o p et RSAaPeR BiEhenfGe AR 47 MhAis ineo n
nmmn§4 all) unWtétfahQMoammwﬂ}amdrmeeﬁux%ké Q{asdﬁemméated with

ura eous i u ro ar bopat e

SR Sty uiande ePEE 2RmoNi DBROER. 48 staes acsti
agiddon bemnlezapmrﬁél)ednd @cmnee(otzea ral, 3ck5 mmdlmatre addhe together
togﬂh%gwﬁ{ﬂgeggé_@ﬁeur%m Gztetéﬁyafoéu [( f &I)% 8{"5,'”9 tfordIO minutes the
nf&tUu@mﬁﬁ?o}dd)thmahb tr&ateE/B twith s’lx;:ﬁmmobqsrb%dnu?memas (00&B, 2.37

te so + = .1, ' .

sl ST M B8 e e PPl eppelird anSh Sghiont

Ed@;b@émmﬁfdh@yneﬂi‘anb%a\ehar esitie yhighhyasmakéodp By ethyl acetate and
ndi, c

fi F?zat’l"ﬁ gW@ e, Wap JBeR BRENSA YitB: sRNvTPted. aqyRops Sogg: Pydspgen
catbonata] fﬂ%réiﬂtl’#@.tgard DMetslepargterawitﬂﬁsﬁmtham eT/bporamdhy lgive a
ed, | e above edur

- et hyl - 5- rglinate.u
cha€ob0Lst Sy 158 o wef Pl Bl neBiolf fRRYRIRARAEE" o ove
bw&llmfﬁyDM(dme(ﬂ@/Iaﬁ)ﬂ) gutathaly (0n208l g). was di ssol ved in
00 P2007/ 7 et hano

& e R I AR P20 ve 50808 f ot e
hesteatied seblked tulsy m%nﬁtrMemd:mdatoMOGG fe02MBthutes. 2THS-ayer
cmgomgtography dlrcr:]af?agttﬁat the stérP r"lgS msa AT rgr%gmeg intact so the solvent
was evaporated and replaced with toluene. The mixture was heated at reflux
temperature for ~3 hrs and then evaporated to give methyl 1-(1-methylethyl)-5-oxo-
prolinate (0.152 g) as a light yellow oil which was used in the subsequent step

without further purification.

(i) Methyl 1-(1-methylethyl)-5-oxo-prolinate (0.152 g, 0.82 mmol) was dissolved in

water (3 ml) and methanol (0.5 ml) and treated with 2M aqueous sodium hydroxide
(0.682 ml, 1.36 mmol). The mixture was stirred for ~4 hrs at room temperature and
then washed with dichloromethane. The aqueous layer was evaporated and the
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W@ i0admn7 i n tetrahydrofuran (1 m).

acid (0.136 mM, 2.37 mmol) and acet al dehyde (0.199 m ,
3.55 mol) were added together to the mxture as a

After stiPCT/BB200T056675
10 5 mnutes the m xture was cooled to OC and treated

A DRSO bbHE bR e 8, T

w@_aoselapd)r’atedrmrxdwmrdﬂ add nteacésidue vamttiried atithr dichilbrowesthane.

sttt decarBRF ok o PonBhee aPREreIRRGS Hedibngwere

evapovatgdh ta givehag & retyydatiafe-okovptdine t(0.060 gy )asamgellow oil which

Qr at ed, t ive an oily residue. The oil was 10
C@%%ﬁ'&?éws}aﬁ'gpg uene and heated at reflux for 4 hrs.
To ensure con‘pl ete reaction the m'xture was then

ERSRRECS, AL B 4 lorp ey el Va3t S e Pk b (30,

flash-silica col unm chromatogra €luting with a
gradi ent of 30-50% yl'| acef at hexane, to give
crude net hyl 1-ethyl-5y te (0.135 g) as a
clear oil which was usged thout further purification.
15 Exanples 4-8 In a“manner anal ogous to that

descri bed for Exanple 3 above the conpounds tabul ated
bel ow (Table 1) were prepared by substituting the

Metim dpethyltSeoxatpieinatre ({6835 920.10emmeb) prepared (as descrlbed below)
m%%ﬁ:;% g}éﬂ)‘ﬁ* %I r(|5‘ rﬁlESn@*Pr%f%d it e Ué eolld lso@ill rOX|de

es an eto sed to make t onpounds
(9. ﬁ92rmh| 18 mmad). alhd Mmadire wasdtirred dormek '@ﬁsaﬁt reQiy :tef@@,eraliure and

tr?@” %‘g)oFHt@d?gcf @F/euas'ré‘é?dtfeoﬁ%gﬁ v‘i’a’éS ehbt?éétélf Fith S ENcek® of 1M

hem c Iterature e Ret enti on

hstraaen ehlotidenin edher =fren!)[fan19 m'ftufiﬁr’ﬁe Th¢dmxm Wa§ evaparatrd ponce
rrh f ( ?nd E4th§1$es1i?tﬁeu3@as dlSSO ved |n dichloromethane (4 ml) and

hl oro- 4 oro heny met hyl ] - 5-oxo-1
disnespyliorpamider(grmig end S ele@tgmp‘m)g@g$ The resulting solution was

fﬁrﬁ@fﬁé&%ﬁ@%mFé%qnﬁyd%qbgﬁmzae%ﬁw@@b.a?arnﬁou), [(2-
chloro-4-fluorophenyl)methyllamine  (0.138 g, 0.87 mmol) and N-(3-

dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (0.167 g, 0.87 mmol) were
then added. The mixture was flushed with argon and then stirred at room
temperature over the weekend. The mixture was then diluted with dichloromethane
and washed sequentially with 2M aqueous hydrogen chloride and saturated aqueous
sodium hydrogen carbonate. The organic layer was filtered through a phase
separator and then evaporated to give the crude product. The crude material was
purified by mass-directed automated HPLC to give pure N-[(2-chloro-4-
fluorophenyl)methyl]-1-ethyl-5-oxo-prolinamide  (0.086 g) as a white solid. LC/MS
[M+H]" = 299.1, retention time = 2.13 minutes.

Enantiomeric excess = 100.0%, as determined by chiral chromatography method B,
indicative of N-[(2-chloro-4-fluorophenyl)methyl]-1-ethyl-5-oxo-L-prolinamide

retention time = 8.05 minutes

The methyl 1-ethyl-5-oxo-prolinate used in the above procedure was prepared as

follows:
(i) Dimethyl L-glutamate hydrochloride (0.500 g, 2.37 mmol) was dissolved in
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no. (mns) ONIN E5 0 C 327.1 2.46'
N-[ (2-chl oro-4-fl uorophenyl )nmethyl]-1-(2 m et hyl

wWEe@pPhiesb- oxo-prolinanide F O N\ N E6 6 o BPCT/BB®N2056675

2 47 N-[(2 ch | oro-4-fl uorophenyl )mathyl] 1-

a OPE{F{ )g@ﬂ%;a@?g{r Lir%g%ﬁrﬁ@?\% tﬂﬁéf”%"ﬁ was then :f)’reated with

Cwbéwbwwlh -Hydoxr(0/098 2o riNol For 19 ﬁ&uﬁesdAt&Eﬁg stagéicetic

E(ﬁ |3‘é g;go'\i?A'gingéf)grBl?cg'aF%%HeggeE@ iﬂﬂ 5355 mmol) were added
tdlgekr(ez {«(cj ItﬂeJﬁgdLﬂ'eEsL@ mm&@gwoﬁwfhmbfhraa @xap.1-A¥ee Btidring for 10
. na e C . . .
it BT lRg e cgPlerad CSC 3% pates wih serym horalysigeelets
(@088lgS2.87 bmblberr t@vvhlxmmésf wasl 'trab‘ﬁcléftl/&irinuérm ldgobrhoémpa’ehmeOnce
or mani de ).anpd. to.this S
e, Giine MY G SR Ao BB GRS (ovarsugSt ith §trihapaiE o mi
ahd avaehéda rvﬁtrﬂsaturbwarambewhadm mytidogen eerbofateAfiteged thradlgh a
G Lo e TR S b3 e 9 RO he o v
dl’dsglﬂedll mmtubplé and Ihe@t'ed Ry reftulforet higl Crar diedie comislete reaction the
roc e mxture
rifieries Hen sttt Qigutial ftor T S5iyaht Wad iérf apfided and
tiveares ditihg tesitiueiwas pmi‘led By ahdrosilivapddhane clarothataasdpdy, eluting with
aséfr%&%ﬂtt <|3fa &6 %oéﬁ" etny| ace?a(ﬂéJ in Hexane to give crude methyl 1-ethyl-5-oxo-
prolihate (0.135 g) as a clear oil which was used without further purification.

Examples 4-8

In a m.anner analogous to that described for Example 3 above the compounds
tabulated below (Table 1) were prepared by substituting the appropriate aldehyde (or
ketone) for the acetaldehyde used in the above procedure. All of the aldehydes and
ketones used to make the compounds shown in Table 1 are available from
commercial sources or can be prepared using routes described previously in the

chemical literature.

Table 1
Retention
Example _ . _

Chemical name [M+H] time

no.
(mins)
F
H
oﬂ,\,\/@
E4 / © ¢ 3131 | 2.30
N-[(2-chloro-4-fluorophenyl)methyl]-5-oxo-1-
propyl-prolinamide
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O Cl
pared as

PCT/ EP2007/ 056675 di ssol ved i n anhydrous
di chl oromethane (6 mM) and to this was added 1-

hydr oxyben

zotriazole (0.060 g, 0.4 nmo

),

Elxépie-31iN:[i2-ohloropdréunyrb phmeety D {har RS rosxo{ 10p liEny - profinantidel (E9)

mmol ), diisopropylamne (0.140 nl, @ 8 nmmol) and

O (7-azabenzotri azol - )" 4 ‘
N,NN,N -tetranethy? i uor ophosphat e
(0.152 g, 0.4 mol). S5Im xtuge was stirred at room

- tenperatur

e (200 un

r%on for 3 hrs and then

5-oxo-1-phenyl-proline (0.047 g, 0.23 mmol, prepared as described below) was
dissolved in dichloromethane (~2 mi) and dimethylformamide (1 ml) and to this was
added (0.034 g, 025 mmol), [(2-chloro-4-
fluorophenyl)methyllJamine (0.040 g, 0.25 mmol), N-ethyl morpholine (0.032 ml, 0.25

1-hydroxybenzotriazole
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di chl oronet hane (25 m) and washed sequentially with

wQRooagessous hydrogen chloride (20 m ), saturatBdI/EP2007/056675

aqueous sodi um hydrogen carbonate (20 m), 10%
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sol uti on 4-di chl or obenz 0. 27 S,
L YRe PH ISy el PURTRIGE HELG 5 e R FEPLS-Bko-1-
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taef d.in the dropping funnel. The
22{) °'b B~ %@@H’c“lﬂ? and an ice/water bath was used

(it)o Methaylrs-axsi1phenyimolretat00s4 lye t0n25: mridly RaE. coblwirmd with 2M

<Finaizce i PR PRy OB (5 s ool PhVrel PR 488 sires
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h | 35 d
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crystals started to formin the organic layer, so this
was diluted with further DCM (200m). The organic

Bxamele 108 8/-[(2,4-dithloyopheag)methyl t-medfty!-&§-dxpcpraliphofidec(EM0) t
and then concentrated under vacuumto gi ve 65g of
pi nk solids. The solids had formed | arge |unps so the

crude material was ground up in Gtle and nortar.
These were then oz(uj\"/Hv@ﬁ
_ N
N
/ o] Cl
1-Methyl-5-oxo-proline (0.057 g, 0.4 mmol, prepared as described below) was
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5 triturated wth diethyl ether (400nl) and the solids
filtered off and washed with further Et20 (2 x

WQeesi0)369Dr yi ng t hen gave 52.96g of pal e pi nk BOCI/EBR®07/056675

This material was conbined with 2 further batches,
pared in the sane (141, 42g total) and then
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296Imindted. Hz), 4.49 (dd, 1 H, = 14.9, 5.9 Hz), 4.55

(dd, 1 H, J = 14.8, 61Hz)656(broadt1HJ:
5.7 Hz), 7.24 (dd, 1 H J = 8.2, 2.1 H), 7.33 (d, 1
Thie 1dméthfA-2oxdzproline déed(ifl thelabdve proeedurd was)preparéd BBRIIGwS:

(} Bhingtnyga dlsthimig B5ia (9g0] 6, 5o! Folwgs Sissolied i WaRL (1 g and

hextea s asedRd Wdbe ats140eC ¢ordomihubas i i mizrowzive ceadtog r Bghwater

met hod A, indicative af . . . .
WS PSS ehinarasBd. R hE e pIoR MR SRR e 2fer g -
nettiyl-Gxaxolprolmeqbi2oa g) dea mwditesdlidon time = 9.89 ni nutes

[a]0 = -2.1 (c=1, MeOH), Tenperature = 29. 3C,

wavel ength = 589nm 30 nelting point = 144.0-144.8C
NEX 2 agdichickdphenyl)methyl]-1-methyl-5-oxo-prolinamide can also be prepared as

h] or o- 4-f | uor ophenyl ) net hyl ] - 1- net hyl - 5- oxo- pro
dFF%&ﬁf’g’él YEli) F ON\ NO C 32 W 2008/ 003697

1RIBth AR 652 1@ 5ieb {36.79g, M LBYhelBs, 0 preppredl Bs edesoriliEsO agove) was

SRS ot SRSl BRelEEEh S A i Ehhogltn

1¢R;|dlﬁybrdqu|h‘()1rdlep)69k7§nzm7lmc9&ml £0%ed) Odds gdde€d 42 ameppdrtion. Al

n{@(t%r?? ﬁ‘n%f‘ & tA'q\é %ﬁcﬁgﬁqgh i n paﬁqgg (%ﬁq}&)a%rﬁsth& ?erg;ggam? 9ropped
frend2 NC(t3- 1OCtB rrﬁ’hlsyﬁmtmp rfcrp’a}ﬂ mirtesairtdel aegob cuiditherda solution
oY 2 N SLb IS yib Q20 Get, P2#Af0BE™] dseq] A€ DCM (100ml) was added

dropwise over a period of 40 minutes. During addition, a white precipitate formed in

the dropping funnel. The mixture bubbled gently and an ice/water bath was used to
maintain the temperature between 15-20°C. Upon complete addition of amine, the
dropping funnel was rinsed with further DCM (50ml) to rinse all the precipitate into
the reaction mixture. The mixture was then allowed to warm to room temperature
and stirred for approx. 18 hours. Saturated aqueous sodium hydrogen carbonate
(200ml) was added to the mixture and stirred for 5 minutes. The organic layer was
then separated and washed with 2N HCI (3 x 250ml). During the acid washes,
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Example 11 N-[(2-chloro-4-fluorophenyl)methyl]-1-methyl-5-oxo-prolinamide (E11)
F
H
0
/ o] cl
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m xture was shaken at room tenperature over the
weekend. A further aliquot of

WO ¢as®03691ri f | uor ophenyl ) met hyl ] ami ne (0. 051 gPCODEBR07/056675

mol ) was added to the m xture 10 and stirring
continued for a while longer until HPLC indicated that
no further product was form ng. The m xture was
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(0.271 g) as a white solid.
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10 Alternatively, 1-ethyl-5-o0oxo0-proline my be
prepared as follows (Method B): (i) 1,1-dinethylethyl

WG2@R00369prol i nate (2.7 g, 12 mmol, prepared aBCT/EP2007/056675

described in Synth. Comm, 2005, 35(8), 1129) was
added to a suspension of sodium hydride (0.428 g (60%
suspension in oil), 10 nmol ) et rahydrofuran (6
m) and the rrixtur@@% r sfoom tenperature
for 5 mnutes. Ethyl iqgdidg (1.67 g, 10.7 15 nmol) was
then added and the nmixture®was héated at 40C for 2
hrs. A further quantity of sodium hydride (0.24 g)
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s% %pqa, @qB%ﬁxqg ?%%iﬁ'aﬁ%gaéﬂ g%rﬁgﬁa ¥[ aé\a%eﬂta?r}ss Itered r]'\rough a phase
s8paratdr OIThe arganid Iayér Wasltheh mevdporatedyd give the crude product The

cé.idfem‘%l 3k OXO {flgd §9aﬁt§ss§ﬁ(8c§agﬁ%ﬁaﬁw ?{l?i to glve pure 1-ethyl-
Stcii)d:oflll-l[l(gm?ﬁﬁlbbr@p?éhyﬂrr(e&\tylﬁp}ol:cnIhmleT(mgw ). Wgst h30

I LI ratu ar 1. rs an en
Lg\//'géd'}enéf'gd_ﬁ (%héet?'gnﬁqmen&ﬁﬁf‘@?\’tgf was nostly starting
material so a further anmpbunt of trifluoroacetic acid

hl added
e T atuPEPre Plcine, Usg g Pe.abers eleechs waS EHpdlos AcfBious
(mettbdme was evaporated and then tol uene was added to
wE RGP piPboyBB5D 4 kD ARk menano
(em(hml) -dnd dh@mixturkiwes therstrediediivite graamd aodnankhyﬁedﬂndamm 4, 24.9
whi ch d t hout ddi t f
D095 Potcadopar i anesakie s ARTS aphlier EA0ved 11 B
3568 myhol bwaxz aadded | dndestiming bmtpueqbdoredo amnﬁtehl Olt®e mixture was
Met.hod, C): (I - (1, 1-Di hyl et hyl

cbSRh IR0 C g et Sep BT BRI Flr drinuies, 0.7 g 18 88,y
Stierngdivassadntieukd for & hmat@°Cr andathemrtrielraetband] 3@s reviparaidd off and

t dr of t
t??e%erét"jg’é P 1980 sbeeasiits aaf audbd TS V8% e fien wasnes
with tﬁ@:eGéhdSthafrmm)a wasting \waisg) extreated wmmnethyhpentateu r'Ehe combined

t f
ofiy! Seetiigiarlicli e alie T ot nRSBHRASEY S fgbpretedlogme
aacldardoib (812 ). rThienyl wa® dissolued! irf tmluehe-(86 mi) mnd watethat reflux
t 0

Wrighl odyRaoBaRe e Pert Siraby ' 583 Tt Gands) REIEE, whicn
waisi purifiedybyBesh-silica column chromatography, eluting with a gradient of 20-60%
ethyl acetate in hexane, to give partially pure methyl 1-ethyl-5-oxo-prolinate (1.9 g)
as a clear oil. This was used in the next step without further purification.
(ii) Methyl 1-ethyl-5-oxo-prolinate (1.91 g, 11.17 mmol) was dissolved in methanol
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continued for -1 hr at OC under argon. The m xture was
allowed to warmto room 10 tenperature to give a thick

waeapemshon. Fine white solids were filtered oPET/BPZ07/056675

then the nmethanol was evaporated off and the residue

&5 i SRt A SuBoCE S bt e PO TR The

miktyre weise stmrgﬂrfﬁc 4 a?]rgratvvatsoraemrpﬁradreu&inﬂgtrm}?phmaed with
arat.pr an then t a eo aye ac .
BRSNS, e REredl Tafi St Svanaiied a1 Teo e tpted with
an aalxbéssleof 1N I’QF@QGZ @hloﬁug} ?]rs ew_alr i) oTid aﬂdmre4\@§\/a/@f>rated
COl ourl es Ol - Gy, |1, . asSSune . A .
ofiSk T 807 Y restive o aribrsiad win [icindReliRe 1fe 2R Hgteril
wiae Irdisc&ﬁieb rshd tﬁy esmbigbd dtcalogjmaha!re fraciogs wed euaiporaltedT fosgive
t uen t .evapor at to | V an .., or ange ol
a(ged o)) wheR; cvSTaliZegoom saaing: + Furaian viite, neane angs ety and
deyihBgdvepuravilettyl-9@so-pedlih@i(M2TH gad hahk@ssidranner and
then purified by automated flash-silica colum 20

chr omat ogr aphy (Bi otage SP4), eluting with a gradient
Aternativeh %-ethyiye-oxaagrblitieemaybe pepared, astfollagvsviethodeB):

5 B et e e B G 2SR bt cas™dgscgbed i

Syhthiv@emehi, SE006Y 88(8i),n1128) cvdsoaddweelt tvaa subpénsidn) ofasstiium hydride

G425l Wt Y 1V bR S5 o
neixtafeowas &tirredr herooers tethperatase foloemintifesu pEihgl ibdide gm®&7ag)di0.7

rPYE RpE 6 3R, ABY e it R RG] b fpriver

qoantith :oC Bodtiam higieide m.ﬂhcg)twésuaddwrar;qost'rr'rirﬂg ceﬂitinﬁed overnight at
Ex 3-3 ... | t hat
SHRTBh 85075 o RS PRI BRI VA scos o e

ntigtore attteid sterjecand(the bhietu) waeleét tp rsegmarat dodig temperature over the

RS 2876 BB RO B 9 Al e P bl SRR for 15

niihgtes b Dhe tgtrabygdrdiuran was\evapofatedand therremainiredaqueons layer was

h ' il
cilfeied TS D Terpaloe 22k Bpanf, e P s ol bloHm and
isbpsarranble ¢5@rralji ouBiey combinkd orgasici ykrsl iweee dfilieresl dinrobgh -a
{ : h - et.-hyl - 5- - '
BRI FSHAE8Reled 0 Yo T 1B1dy ¥ VAR Gl Bl o
niktarena@idhtben evahotated th a Yitemeoil @&e\WBpr20 0Bis00868a1 was purified by

P \ 7 e ' -hi 1 al LQ)..:

LA RE N R0 R LG e s B Wi o 15

1ab%ogrhadientdf ethpinaretate in hexanet b give peicd i j1edimeatiyletityh é-ethyl-5-
hi rré"}iln gepar ation nethod used in parantheses and the

C
P ESPondi ng retention tinme (r.t.) in that nmethod. 5
(Mabl d,Diatydethylusieethyleb-oReprotinaten (0.965 g) was dissolved in

dichloromethane (~5 ml) and treated with trifluoroacetic acid (1 ml). The mixture was

* stirred at room temperature for 1.5 hrs and then evaporated. The resulting material

was mostly starting material so a further amount of trifluoroacetic acid (1 ml) and
dichloromethane (~5 ml) was added and the mixture stirred at room temperature for
36 hrs. The mixture was evaporated and then toluene was added to the residue and
this was in turn also evaporated. After repeating this process once more, crude 1-
ethyl-5-oxo-proline was obtained as a dark yellow oil which was used without

additional purification.
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Exanpl e prepare Chem cal nanme [ MtH| + tinme no. (rains)
l-ethyl-5- e.e. oxo- roline ONIN E13/ O Br 327

WQ208/08869N- [ ( 2- br onophenyl ) net hyl -1 et hyl - PCT/EP2007/056675

5-oxo-rolinamde F ON751-)O C E14 299 2.03 A

%’L'l%ﬁ aeetrﬂyl-%-&oé%l%%gﬁg %;%%Eg%g a’ajfol%wsy(kllethod (830
(IDSH f@ 3 Phgﬁug@?mglys)m@thgvbkl&amt@ hidrBctirite (50 §ne817 Hemol)

W["P&Dh'ﬁqi 81 Bpwisiia giraethang! (30 mi) aRd tetrghydlrefurany(eP malhpag the

rrﬁ;ltureré\é #en Wéated ith ér@hedEgagw@érad ZodBmthyldrdxids #:828 g, 20.69
(2,4- di chl or ophenyl) -1- di chl’or ophenyl

ng’ﬂq:{ Hnder 3igen at pom demierratys. nitgrstirringfRe 10 n‘gwt%ac?ataldehyde
(R9P & OB36PANRY HnERRBR 4&G& B TH miI, M8t FHO¥mol) were added and stirring
continued for 10-15 minutes. The mixture was cooled to 0°C in an ice-bath and
treated with sodium borohydride pellets (0.746 g, 19.71 mmol). Stirring was
continued for ~1 hr at 0°C under argon. The mixture was allowed to warm to room
temperature to give a thick suspension. Fine white solids were filtered off and then
the methanol was evaporated off and the residue was taken up in dichloromethane
(~50 ml) and washed with saturated aqueous sodium hydrogen carbonate (~25 ml).
The organic layer was separated using a phase separator and then the agueous
layer was back extracted with more dichloromethane (2 x 20 mi). The combined
organic layers were evaporated to give a colourless oil (~4 g). The oil (3g, assume
14.8 mmol) was dissolved in toluene (30 ml) and heated at reflux for ~16 hrs
overnight to give an orange solution. The toluene was then evaporated to give an
orange oil (2.6 g). This was combined with a further batch of oil (0.850 g) which was
obtained in the same manner and then puriﬁed by automated flash-silica column
chromatography (Biotage SP4), eluting with a gradient of 20-80% ethyl acetate in
hexane, to give pure 1,1-dimethylethyl 1-ethyl-5-oxoprolinate (2.14 g).

(i) 1,1-Dimethylethyl 1-ethyl-5-oxoprolinate (0.933 g) was dissolved in
dichloromethane (~5 ml) and treated with trifluoroacetic acid (1 ml). The mixture was
stirred for 3 hrs at room temperature and then evaporated. The residue was taken
up in toluene and evaporated once more. This gave partially pure (>95%) 1-ethyl-5-
oxo-proline as an orange/yellow oil (0.914 g) which was used without further
purification.

Examples 13-36

In a manner analogous to that described for Example 12 above the compounds
tabulated below (Table 2) were prepared by substituting the appropriate amine (or
salt thereof) for the [(2,3,4-trifluorophenyl)methyllamine used in the above procedure.
All of the amines used to make the compounds shown in Table 2 are available from
commercial sources or can be prepared using routes described previously in the
chemical literature or by methods analogous to those. The 1-ethyl-5-oxo-proline
used in the reaction was prepared, in each case, by the method indicated. Where
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used to Retention Exanple prepare Chem cal nane

[MtH © tine no. 1l-ethyl-5- e.e. (mns) oxo- roline
WG2@%003697 prol i nam de r.t. -8 78mins N 0 CF3 BEIBEBB7/056675
2.29 B 1-Ethyl -5-0x0-N-{

%ekﬁ'lfnleéié)? %allq%ll%&?éﬂg ,q]_nﬁ@tlpr%qdc&)@ O#eqr?ﬂgﬂ tﬂg ié?)rrﬁ:(elr shgwn is
agbelis}dg) aictlﬁrﬁdﬂwgﬂm -Il\tl;l-s&fzrbdéhplecﬁc cwamg, Ithéd %m?msﬁébaéﬁion%éthbb \uskd in-
- chl.or 0- - .
panﬂl?S?%BWg%&‘?lC%'E&Wlnp-riteég%ﬁ'm%%r&&t]hPUI“PH‘QFh de 0 N

P NE21 0 C 281 2.10 B
- chl h I hyl]-1- hyl - 5- - [ id
‘INHe(% KIYKIr OCIIO gg?/sg/orret yl] et hy 0oxo- rolinam de

Method
used to
Retention
Example . prepare
_ Chemical name [M+H] time
no. 1-ethyl-5- e.e.
(mins)
oXxo-
proline
H
0
E13 oo Br 327 2.04 A
N-[(2-bromophenyl)methyl]-1-
ethyl-5-oxo-prolinamide
F
H
o
:(D\’(N\JQ
/ 0 Cl
E14 299 2.03 A

N-[(2-chloro-6-
fluorophenyl)methyl]-1-ethyl-

5-oxo0-prolinamide

H

o~ 1 L
ﬂ(Nj\[(N cl
E15 ) 0 281 2.13 A

N-[(3-chlorophenyl)methyl]-1-

ethyl-5-oxo-prolinamide

Cl
H
o~y T
s
E16 / Y 281 2.07 A

N-[(4-chlorophenyl)methyl]-1-

ethyl-5-oxo-prolinamide

Cl
0 N
)N 96.9%

E17 315 239 A
N-[(2,4- _ N-[(2,4-
dichlorophenyl)methyl]-1- dichlorophenyl)
ethyl-5-oxo-prolinamide methyl]-1-ethyl-
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E22 N-[(3,4- 315 2.36 B N-[(3, 4-
di chl or ophenyl ) net hyl ] -1- di chl orophenyl)

we@rdogloed9IDX0- prol i nam de nmethyl]-1 -eth |- 38 REI/EP2007/056675
2008/ 003697 PCT/ EP2007/ 056675 Method wused to

RCLCﬂt'”“WW[“M + time
" no. liethyl-5- e.e. (mng) oxo- roline nMetip§0qL-

prolinpamde r.t.=5.37mng F O[N~ N OC%F3 E23 333
2.33 B 1-Et hyI N-{[4 f1ugro- 2- | Retention | “>%° ©

Ekampl¢ | uororret phenyl ] ngt hy@} - 5- ox0- |pipadpaeam de
W9=" N N E24 & °2 zam°z75 2| M time 1 s,

di met hyl phenyl ) met hyl]-1- jeth | {5<@xey rof 1 ham de
79.0% ON Y (O N-[ (2-ghl oro4{6- E25 |N- [P¢2- chl or o- 6-
295 2,28 B net hyl phenyl) nethyl phenyl) nletdmiln@- L- et hyl -

e.e.

met hylf] - I- et hyl - 5-oxo- praol't nam{de 5-0Xx[0- -
» 5-oxo-L-

prolinamide
r.t.=8.78mins

0 H

) o] CF,
E18 315 229 B
: 1-Ethyl-5-oxo-N-{[2-

(trifluoromethyl)phenyllmethyl}

-prolinamide

Cl
H
o
o6
E19 295 2.37 B
. N-[(4-chloro-2-

methylphenyl)methyl]-1-ethyl-

5-oxo-prolinamide

E20 Nel(2-chioro-3,6- 317 | 215 B

difluorophenyl)methyl]-1-ethyl-

5-oxo-prolinamide

ochan v@

E21 © c 281 2.10 B
N-[(2-chlorophenyl)methyl]-1-
ethyl-5-oxo-prolinamide
cl )
oj(Nj\,(“VQ:CI 82.8%
E22 oo 315 | 236 B ©)
N-{(3,4- ' N-[(3,4-
dichlorophenyl)methyl]-1- dichlorophenyl)
ethyl-5-oxo-prolinamide methyl]-1-ethyl-
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prolinam de

r.t.

=6.91 nmns

G ONE26 313 2.31 B
N-[(2-ch | oro-6-fluoro-3 nethyl phenyl)nethyl]-1-ethyl -
WG 2@800368DI | nam de 39 WO 2008/ 003697 PCT/ EP2007¢ DEBBEE056675

Met hod used to Retention Exanpl e prepare Chemi cal
Aae ! l\lh.l_l'l + tipe no—J1-et h\/l 5 /m nc-\ OXO
roline CI N N OF E27 3]3 2.2() B N-[(Gﬁeﬂhd
| oro-2-fluoro-3 et hyl phenyl ) methyl]-1-leth
5-oxoirolinamde . O NNQ¢ J OR@!enﬁ%S %/ B- 315
Ezank@e € di chl or ophenyl ) net 1- et hyl a%0
N enbcaﬁp y ) [MjH] time yl| ptep
a§01 i nani de § 1-ethyl-5- ee.
(mins)
: oxo0-
proline
5-ox0-L-
prolinamide
r.t.=5.37mins
F
o H
Joo e
E23 333 2.33 B
1-Ethyl-N-{[4-fluoro-2-
(trifluoromethyl)phenyllmethyl}
-5-oxo-prolinamide
0 H
ﬂN\/Q/
J oo
E24 275 2.24 B
N-[(2,4-
dimethylphenyl)methyi}-1-
ethyl-5-oxo-prolinamide
¢ 79.0%
o Y
JN (€)
E25 ’ 295 2.28 B H{(2-chloro--
methylphenyl)methyl]-1-ethyl- methyl]-1-ethyi-
5-oxo-prolinamide 5-0x0-L-
prolinamide
r.t.=6.91mins
cl
H
o]
P
E26 ) © 313 2.31 B
N-[(2-chloro-6-fluoro-3-
methylphenyl)methyl]-1-ethyl-
5-oxo0-prolinamide
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E29 295 2.30 C N-[(3-chloro-2

nmet hyl phenyl ) net hyl ] -1-ethyl - 5-oxo rolinamde CI oN
W@2@B/00359E30 N-[(2,6- 315 2.19 C PCT/EP2007/056675

di chl orophenyl )nmet hyl ]-1- ethyl -5-oxo rolinamde F O

NA—CF3—0 E31 333 2.35-C 1-Ethyl -NJT4-f|l uoro-3-
(trifluoronethyl)phenyl]ngthyl}| -5-oxdpmatiogam de cl
O~ ES2ZN \ | CF3 349 2.49 € 99.1| o A 40 W
2008/ (03697 PCT/ EP2007/ 056675 r%{é%n udBe Po
ERemopdant i on nLorepar @ Chemi cal ngnmerepdeH]' tine
n§0. 1iethyl© '53’“ € (i ng)M*dxo- ﬁ"?ﬁ i 1€ ethyi-s- o
N-{[ 41chl or o- 3- N-{[4 chl gro-3- | (mins) "
(trifliuoromet hyl)phenyl]mgthyl} [(trifldoro¥ethyl) -1
- et hyl - 5- oxoprol inanide phenyl Jmethyl}| proline

ci
0 H
:(Nj\n/N\:Q\
J o} F
E27 |
| N-[(6-chloro-2-fluoro-3- 313 2.20 B

methylphenyl)methyl]-1-ethyl-

5-oxo-prolinamide .

E28 N-[(2,3- 315 229 Cc

dichlorophenyl)methyl]-1-

ethyl-5-oxoprolinamide

o H
J o
E2 .
o N-[(3-chloro-2- 295 2:30 C

methylphenyl)methyl}-1-ethyl-

5-oxoprolinamide .

E30 N-[(2,6- 315 219 C

dichlorophenyl)methyl]-1-

ethyl-5-oxoprolinamide

- F
X
OCZNjYN , CF,
J oo
E31 333 2.35 o

1-Ethyl-N-{[4-fluoro-3-
(trifluoromethyl)phenyl]methyl}

-5-oxoprolinamide

Cl
E32 )N CF, 349 2.49 C 99.1
[o]

(G
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l-ethyl -5-0x0- L-prolinamde r.t.=5.44mns Br ON N
J OF E33 345 2.24 C N[ (4-brono-2

wo bassroagsbenyl ) net hyl ] - 1- et hyl - 5-oxo rol i nam deCT/€R097/056675
O E34 261 2.00 C 1-Ethyl-N-[(2 nethyl

phan\ﬂ\l‘mf h\/l'l 5 oxotolinam-de 1000 Q21 _NJILII] Cl:’

(A N{[2- chI oro-3- E35 N{[2-¢hloro-3 3/45‘&103 45 C
(triflluoromethyl) (tr|fluorombthyl)ph IJtrrelhyI}
phenyll] nethyl }- -1-ethyl - -oxopr @eteﬂﬁdn edfo
Efarepidhy| - 5- oxo- L- prolinamid r|t.=5.51 miepgre F ON \ |
W3 DO ESTiEnane; r{Mr*('lz Shi o- 3y diwios.

di f1 ugr ophenyl ) met hyl ] - 1- et hyl - |5{@mer ol | nam de 41 \\'s)
2008/ (103697 PCT/ EP2007/ 056675 The oxo-
[ (2-chl oro-3, 4-di fl uorophenyl ) met hyl | ani ngoline

U

hydro¢hloride required Ton the

N-{[4-chloro-3- ) N-{[4-chloro-3-
(trifluoromethyl)phenyllmethyl} (trifluoromethyt)
-1-ethyl-5-oxoprolinamide phenyl]methyl}-
1-ethyl-5-oxo-

L-prolinamide

r.t.=5.44mins

0

E33 345 2.24 C
N-[(4-bromo-2-

fluorophenyl)methyl]-1-ethyi-

5-oxoprolinamide

E34 " 1-Ethyl-N-[(2- 261 2.00 Cc

methylphenyl)methyl]-5-

oxoprolinamide

100.0

o] H A
:(Nj\[(N CF, ( )
) 0 Cl N-{[2-chloro-3-
N-{[2-chloro-3- (trifluoromethyl)
henyl thyl}-
(trifluoromethyl)phenyljmethyl} phenyl]methyl}
1-ethyl-5-oxo-

-1-ethyl-5-oxoprolinamide

S

E36 317 222 o
N-[(2-chloro-3,4-

difluorophenyl)methyl]-1-ethyl-

L-prolinamide

r.t.=5.51mins

5-oxoprolinamide
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synt hesi s of
N-[ (2-chl oro-3, 4-di fl uorophenyl ) nethyl]-1-ethyl-5-o0xop

wo olosedshtde (Exanpl e 36) was prepared in the POI/ER2WOTIONG6675

manner: 5 (i) A solution of
N, N, N ,N -tetranet hyl et hyl enediamne (39.6 m, 264
mol) in tetrahydrofuran (170 m) was cool ed under

T&Egg@ ¢Hbr3—2’ﬂ€d|h@c5reﬁﬁiarﬁ/bmeﬂiﬁl]brhlh@n hlrosRBridd Ufequired for the
i.um

e T LEF obdhiBiebiomss - korephen e bl ks orpreplinamie

(aﬂmﬂeaS)mwﬂwémemmm@%&x@mémmﬁruran (80 m) over a
e terrperature of

t
§ A Soan oo R B S me s P engdemin, (356 hl 46k, &mo) i
tetehytiforutars {170MBIjwas ceole® UWr%PQUrﬁtoWO“Cﬁ@é?oﬁthe AB6iibrP6f sec-

SpOHNT (895 b ik, i B e A U RPeRFSI 0B 199, 120

nmmsw ads Qrﬁersédd'edrw @%omd)d it tel?él%mréfGraTnl”@OtrﬁltWBGéraé péﬁbopsf 40
was Sti rred

a
”e'%ﬁs% pasIng tﬁét fh%!se@&eaatuw the, g 4 Noh e ABAGr B0 as The
niiktueas thenweifred tba 1&9&@0?’3 6thes°oves 910°C $8t01 Rl Bef¥@Sadding a

SBFF?R gﬁﬁwqﬁcﬁfggq%g%q%%(ﬁ gqa f:lg%‘I gg@cﬁ}dn) t%gg]@ﬁrtlpj{ére% 70 ml) over a .
pegiedibft 351|g|riu&3$eﬁrﬁlsw!(€e§mgSlﬁpmﬁiure'r& EheAMiXEIE Delody-80°C. The

R0 Sttt &R Ba% T TCP 4 1 Bo grtire was

alibwepotvearof todn@’daﬁd tﬁéﬂﬂ@éter TBUE) mK}W@’QIaﬂe&j ) QLRNEE the reaction.
cts wer ohic frit

t .
TR iRt wis CGuEfRne el aher ¢Bp MiLAE R resuingdaiers were
separates! aThe agdedusaayertwed acigifiédte pHA @ik cbvgentrdied aqueous
h%crirgﬁgrb g:ﬁl'_og;eél_gr&? Pr]%[]gqxg%%t%% &/?t[:f Zg)lg %@0 rrtl iailig’uots of diethyl ether. The
cBmﬁfmled(rdiga'hléeﬂrefdtsJWémbmeu ctrauaogrd a(H/depphdbicArinaml yedwasd in
treated. Wt ride

BB S SE TRl 8 e s e Taed, e R ot to gige two
cvaps (8.8681y andal. eﬁg)mﬁ@ureaidﬂerd) 3, a-diflacrobenZdicadidsi due was

Al PN R e ) W SuT30 ) v
chlorithen (3304 am)wmse nﬂﬂugﬂ v)/ay\hsatedidE&O‘m fop @0 swintitest Mae mixture
ture subse

s e Soplid i BfSeso S RO o et el Bfprote o

dicsamgy (10.r8]) gandf the- mixtuoe owds 4hethi Cbeled db ez teowater dath8. 2.88

Afiradtia,dhOokle, il Oas oBEY oPUig tpar e (TG whidH s

sbietegeentlyedlloyied do evaaineto( 230 oxey aapetiogasdfe? htsl 0Thisl proceBsewnas

G105 PR B

aod gérmlcofe!)(a& ammpnweami ﬂhbe otharmixbdeswvere sarhbined add partltuoned

S A L AT A

séparaﬂebcami @(tr@ctedfwnh'oi txb‘diﬁ)zmhahimo(slmf etﬁylgaceMe .a Tkiei coenbined

ofﬂ%lrr]\id: e {@r(flrM' gﬁ'L %%’ ngﬁ‘ S%S‘% uor otu'sngod' urgi ﬁydrogen

or o- enzam
cérbbn@s (goo 60), aried DIsuv@e hydopbohie ftitj and teatmmy)d\racﬂartarguve 2-

C%Ig%g&%d?ﬂugﬂgmh#ﬁfi?% 44 §) M BRIADGq! o T ahydr ofur an

ure was heated to 70C and
LEINMSB {MeHY ar 19281 My retentipe timieyet LES mivades. 42 WO 2008/ 003697

RCT B0 R08& R [GPobenzamide (11.85 g, 62 mmol) was dissolved in
tetrahydrofuran (200 ml) and treated with 1M borane tetrahydrofuran (247 ml, 247

mmol). The mixture was heated to 70°C and stirred for 18 hrs. The mixture was
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then cooled in an ice-water bath and concentrated
aqueous hydrogen chloride (150 m) was added

wele@pm®e? Heating, with stirring, at 70C was PEEEP2007/056675
resuned for a further 2 hrs. The m xture was then

o B B e o Bl i bR St e (150
naly eaataelded WopWide. aMdafily, Svithasteonts le@gﬁa“s tHehaeselaed for a

eo | ayer e ar nd the pH
fe? 20 < i ol e i binaEl SRR R SoResiyar atagmted
irs (vtdcuum hyn wm@lﬁ; waa Epartltleﬁekﬂ tbienf@aehl SHyactsp RO0 o) \Was 2N
extira

Wi t th OO m d th
iR gy dioRo fooes PR the oH
W_?ﬁ(hdjnﬁwdi)_ : tac 840 byt tdﬁipdndeeéhmt&ﬂ\d f (éﬂ m\e;qﬁumdtddlqrﬂﬂg'dlf’dxidem The
m xture was then acidified. e itio
PRl nes frbreted Wi Gy SRt {4 £ 20 ik and the
cbmbimeti ioeganid exaraptsaarpittiet gassdd throwghve hYdrbﬁh?oblc frit and reduced

23 Seod v TheitrhrarinRy Pabba BRind sodigh AM fperea

hgdrogert hhleﬂde:(mosmk)freswmg |h(f8r‘mdﬂb0r00a33rémpltate The solvent was

eﬁ%édbrgt%r " henéllf) tge glgg L\%ﬂarpg §{]?d Qﬁhgg@dgﬁtﬁg eregr—ystaﬁsed from
nﬁétlh;(léledhlsrprrm 460 | woy ofphegiyé) rtateby | drogs ebhy bufe OR-chiofd?3,4-

I E3 N N O 2Q Crude, .
sy B R R (opPies Bato 8454 & dovnie
solthl , prepared as descri bed bel ow) was suspended in a
m xture of dichl oronethane (0.5 nl) and

di met hyl formam de (0.5 m) and to this. was added
BXaeibley | 37or phfiR-ichiero-9-fl0&4pmdnyl)methy -1 WJS}OMQngyImethyl)

0 material to dissolve.
pﬁﬁé@‘%%& Z’nzotrl azole (0.016 g, 0.12 mol) and
N- ( 3- di et hyl am nopr op N - et hyl carbodii m de
hydrochl ori de 25 (0.02 / 0.12 mml) were then added
and the m xture was stirred for 10 mnutes before

addi ng [(2-chl oro-4-fl opheny hyl ] am ne (0. 019
g, 0.12 mml). The e en left to stand at
room tenperature overni ght] Satufated agueous sodium

hydr ogen carbonate (-2"n)°was aded to the mixture

and stirred for 10 mnutes. The organic |ayer was
isolated by filtering through a phase separator and 30
Gruden M@tbﬂt%omr‘t “tPhenyagthybwsolingd (Qefeh ge H-@9 i reol, Threpared as

deE&HRBY delfW)eﬁvamséﬁﬂ@H %e&' mli‘ﬁ?é %f Sﬂgﬂo‘? YABMEAS ]E. 5t A Al and

give [‘ow oi | puri f mass- di rect
dmtbﬂ@(r@gmﬁpu@& @I)ganﬂetopm'sewas added N- ethyl morpholine (0.034 mi,

o?b[ thiof *b'aeglﬁg? fhiokt H%@ RRgdhal )Jraagéardd ﬂHgérBXybeﬁz&ﬁ?zo‘ie (0.016

rol 1 nam de col o
90iQ- 12 meg q @3- &mgmlamlmrwl)mmmmlde hydrochloride

(@@i EP@QQ%%@Q\@% then added and the mixture was stirred for 10 minutes
before adding [(2-chloro-4-fluorophenyl)methyllamine (0.019 g, 0.12 mmol). The
mixture was then left to stand at room temperature overnight. Saturated aqueous
sodium hydrogen carbonate (~2 ml) was added to the mixture and stirred for 10
minutes. The organic layer was isolated by filtering through a phase separator and
then washed with 2M aqueous hydrogen chloride. The organic layer was separated
again and evaporated to give a yellow oil which was purified by mass-directed
automated HPLC to give pure N-[(2-chloro-4-fluorophenyl)methyi]-1-ethyl-5-ox0-4-
(phenylmethyl)-prolinamide  (0.004 g) as a colourless oil. LC/MS [M+H]" = 389,
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retention tine = 2.90 mnutes. The
1- et hyl - 5- oxo- 4- (phenyl net hyl ) -proline used in the

w@bwseopbcedure was prepared as foll ows (Met POERY007/856675

(i) Methyl (S)-(+)-2-pyrrolidinone-5-carboxylate (0.85
5.94 mml ) was, dissolved in dichloronmethane (5 m)
’%‘ﬁﬁ“‘%"rt@%‘%m%g-%’f“ﬂ%eﬁi ethyl amine (0.869 n, 6.24 mol)
and 4- di net hyl am nopyridine (0.010 g). To this was
dded di-tert | dicarbonate (1, 36 q, .24, ol
TR TPt R U PRI s vBstheerbor mpreiute was
peaparket ghfollowd@Meéthad Ae  turned blue/grey and
ev r at.i of the solven ve rayish oil (1.4 .
CFriTERES -2 Sl Tdress catoBrEE 40 P ch S ol s slsaaed
dishopsraé men?WmR(fithm ﬂffﬂ)riert]rejlmwgo.aeg I, 82801R0 and 4-
d%%%/l%?\b\oﬁg{q?{iﬂ @tq@ﬁﬁt orfuis nms?a)éi%rég di-tertbatyl Gicarbonate (1.36 g,
6cR4ominol)-anidrthe Irésiiting irdrijelsdrtion twas(18ft & stir) ov@fnight. The mixture
col B | ess oi ] which cr}/ tallized on staﬂdl,n%;. (||_|)_
tlirp?ti &l_e%r%:[) ?\apﬂgﬂtl))n of the solvent gave a grayish oil (1.4 g). This was
prifiek ml/dusut&natieeﬂastasim¢cm}|rh@lgmdiafoytrrm?xmﬁa;ge(@m%guﬁiwith
, s dissolved in tetr r of uran
o B0 RSO iy e s By i, © s, -l taicthyd 2 maty5
oagd|2peraidinadicarbbgldie (13reh) a8 abIBBTRBESIE WhichaicB@tllized on
M,solution of [lithiumbis(trinmethylsilyl)amde in

sfafghydrof uran (1.4 ni, 1.40 mmwl) was added
(ir apw)1sBinwtteletihyly 2-esbtiyngeixoar Bpyrrdlidinedich®akylatéq0t324 g, 1.33

T WIS DRSEET SR 0 bl b 2o g
ubing . anT Beet@ik/cardite bathyamdémam aghbspheek bDary@hM A oM €8lition of
RS0 PR 5 om0 48 oD S
dedpauisd aravatirred ghﬁctaleérgomtwp Lﬁe[rpeT@th Wa? iHea eldﬁg@ﬁdé&yl lt)romide
r separa an e aquequ Layer e

Qe B RERD e Aiouh Tas A ER A TP 2R 2.5 e e
naxteteatvas (tBerx allowed )t rhe odorh ntech I &nd

a B d 3(3{ en(nh droLcs) v;aodi Lth.!r:nms Inﬁ tp;ragﬁ(%l ?nh- w%&ewyethe
aficrL oL §oluraled saiesii, arogity” §6ade, Cypa Mo d; her gt 18 stand
owgrnighh aronestepperdtured The orgario /e dat Isephratid arziathe aqueous

i Qt P4 [ i L
BLIET oGS T e Bler ) B RC = s el g & 10 m
The (combingd id [ Wer@-dnied loyér anhydmud-sodi
T e
'Sart oé/n(do é? %f et &/X\glglwatof o@' ﬁ éol vert _wa§0pur|f|e by
a@io’rria)edlm;lasm]silica coln'nnretlhyilnetdg%dpry (Biotage SP4), eluting with a 0-35%
- - = - - t s - 2-.

offL B SILAS et b TORRNe. T 1 Simeiing 2 gt o0
(mhesglotettet)- 1, 2-pymdlidingdiogdoxydteorasdea  whiteli solidng0428nig)  after

egﬂ%rﬁoinrc{fgglv t roomtenperature for 2 hrs. The sol vent
S ~evaporaied to give a colourless oil which

(igr yst al | i zed1-gh1-fimathylethy o gi ve@-methjlyd-exo-4-(phenylmethyl)-1,2-
- - | et -p i i .
o ficlieb PR 01 ol 01 1P 88 oBe Gl TRAN Wb By cnorce
inpdiokéne: §2 indh and stived radxoost tempetatude for 2 hrs. The solvent was
- -4- I . - ' .

elHof31o0 20 S8 Log BIREY TSl dx Dl d B g 1, dhe gl
oxg-ddphehylnethylepralinate ediadere¢dy/hite rsolid.0 (®205vgh| Yhis Wees used
witflout further purification in the next step.

(iv) Methyl-5-oxo-4-(phenylmethyl)-prolinate (0.205 g, 0.88 mmol) was dissolved in
tetrahydrofuran (2.5 ml) and treated with ethyl iodide (0.077 ml, 0.97 mmol). The

44



10

15

20

25

30

35

WD 2008/ 003697 PCT/ EP2007/ 056675 m xture was then
cooled to OC and treated with sodi um hydride (0.037 g

W@R008/06896 suspension in oil, 0.92 mol). AftePCI/EP2007/056675

stirring at OC for 10-15 m nutes the solution was
roomten‘%grature and stirred for a further
i)

rnmed t

mjgr ras theeoRleq i OC id replrctivit serium MYtde @447 @.0ba 60%
s&qhg#@ld)a |araro@ gg lrﬁ\r?bldOWfttdﬁst&ﬂh t omc(fo21m1)5 Aindted theT ﬁolutlon

supse llhuted W oroma n . .lne
JEATEC 6 o lgsipeCte srshnedyior & BT Ao i DBiIRUe was
tHierdltr@Bi&benh fgakdr?]tléuﬁédUetﬁlstéiﬁnamumOUﬁloM‘dé Bofutibi h(etz ml) and

orone ane oratl on
<G8 Btk S EHRPE SIS Tifh 81 ofdsis Ry 3 e separated
bg. fﬂt@ﬂnggihr%uﬂhl & hy@spliabid frit @sﬂ?éwngawktcur@b@%b %gg)mr@r Ign@@tts of

cnr P utin W a 0 adl en
clgPlogeinan, o xR Blaesaton o g rembireg arganis Bhsses gave a
bmwn fdlled~ (0.96804) UreDthd%Wpunfled by automated flash-silica column

chreiaesap g &ﬁp 1Becgrrtiefte’ b ccatats in e, S ove

pwlahp priffedr (&b pw)l rﬁemgan @m |-5-6%0- 4J>(/ﬁidmylmethy|) prollnate (o 024

A28 A8 LB 5 P R i ftson,

_ @)ooll\mhw 01-8fByl-Brord4i(Sierhmidihy I)ZNomut@O(osnzaogl umg mmol) was

drOX|de

Qe i Behangtid P.nﬂba%?ﬂoiweé’)’%fn i@lcs%aﬂb QM, afigous pggium

hydﬂomet(o WaB néV@RD hahsitwas ddddtetor s inslire\asd aittinh tordiflued at

o soh R e L e MRCHERE DN a0R SLEE! K, (i by

trgatneent Mﬂtd@l\ilaﬁhét}ds f@dmgéﬂdch(dﬁide nyl o2 infly to) glIOé al d:IdSlfﬁy solution.
Eypbgafutingicaste Mde Yielnbiattu Breims ByfRgine (© 8% o) as a

mixturef bl ahlt@rsolidd0and tyellowatoily eésidues. This was used without further
1"Ft (IIR{' 5- 0x0- 4- (phenyl nmet hyl ) - prol i ne coul d al so be
pﬂpécﬁ %d in the follow ng manner (Method B): (i)
(S)-(+)-L-5-trityloxymethyl-2-pyrrolidinone (1.88

SR L e P DT B s v
followdrigl marthe? Pdethod B):5 mmol ). The mixture was stirred at »
(7S B oS ARy 2 SRS e . B8 e B
dtrpethyltmonamelﬂnﬁ mal) at @°Caand trhged g\tlmrsoeldjnohmrirdieg{BO% slispension
o a3 PTG SRR v SHUBF LB 550 B o
tredteld witht dthy! iadidd @X444(mBp.5 Fﬁhml)lc IOTm:M m;xgxrg S@agtllmed to warm to
oS BhbSralb B TRE BB LBy i bt B T, pefones
batneeoethys acbta@and Ishturatele agigdows iacmoréumd chibdde and extractegrwith
e\?lu?(fj ﬁé&%u xgﬂ atl' e cgr%g%%g c{ @aﬁnrilaf ggg%\(sggv%reg ﬁ/'ﬁ?lieéj_ %egc]lulegtially with
wtﬂruﬁ@f’/octhueam egiuaproyulon(ielsomagre (&PAand sdtutateryaqueohs aodium
cRIoﬂlgg (s)/qlgtr c?ﬂ 'aﬁ@%h &d(%r IrB(/%r X rﬁtsrﬁrgbﬁte %@?ntr&t%n%‘ ave€ a beige
snlui h\m_lqlm Wapypt_lrtﬁlbt_h oy iautoorated Ilam sgj)ca geb cplumn Ahtimatography
BB Hog i TS0 PR P B Scelie n pe. gge
1-e'll&(]:—,5-{f(tripaelsthi_thyloﬁxymﬁethyl};—zp&/rrolidinone (1.78 g).
iy RUIN Somadd St SR pPSpyin @b iBya¥drdirah 11.050 mi, 2.1 mmol)

was added, at -78°C, to a solution of 1-ethyl-5-{[(triphenylmethyl)oxylmethyl}-2-
pyrrolidinone (0.771 g, 2 mmol) in tetrahydrofuran (10 ml) and the resulting mixture
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pyrrolidinone (0.771 g, 2 mml) in tetrahydrofuran (10
m) and the resulting mxture 45 WO 2008/ 003697

wEONSAPO07/ 056675 was stirred for,1 hr at - 7BCI/EP2007/056675

Benzyl bromide (0.262 m, 2.2 mol) was then added

and after stirring for a further 1 hr at

Wﬁ?ﬂ'ﬁ?i? shraat|- %%szatermw%* (Ot M gr?epr@m uvaé then added

any after giing f6he furthek urrﬁ: aV\ayB° 0 Wied Fin@ihe Widshalisak Y lt@wgﬁln to room
| oride and then extracted w t

SRR, VAT 3) T heT RN UG TTe VSR MtE. SRbIRIRY aueous.

aweichidnh eshionds had Wiehhexeic®d @il éﬂhwhdetét@ (%S)t UIThE esbmbined
od|u chl oride sol ution ried over

oo Stnc R i iet teg A Wt e, et SPiiEp agueous
sediursle cllblide( bo%ﬁorﬂ)(xZ)Tftﬁleéfd;m Mydﬂ)u‘éﬁﬁ\aghﬁs}ufrh eéi:lpméte and

c?rgegim Qjaq%ml’@é?"dﬂ 24k @? ?pfﬁ cri:%g% @gé SQ%[ eg?Ry %de/mated flash
sificdgél @mﬁﬁmbﬁromatdgemﬂe(&dt egsw:) tehﬁhngﬁ)ﬁ!hfé?@ 10095 gfadient of

h
el Beaias i Bioranen i S8 1arRSTH ProALSt o Tradvhdr{aheny imasayi)--
{lg)lbheﬁvlnﬁihwmy]lciﬁﬂ@l}lzanMd|ﬁ60(é (o 561e@)) v&ﬁch\/\ﬁbé u§§d in the next

ngggvtp %i%t@?qr%g{eg%t rﬁgema?ena?and he dlgl(ﬁatlo% product 1-ethyl-3,3-

* ble(pHepiaayHyIves- {wﬂ.dheEylﬁr{e(rmomﬁéwwtﬂwrbmp@ﬂemetdwIg) 2-p

! RV R R ey hetmpadms W 2RISR (G561
gyl - @midy rwasl stithietl Gore24 ﬁrs5éilroo? etef’hﬁé?ranflél)i? a\r/vgi&tuﬁé bf a&@lonitrile

or er at of .
GopmE ackB(ml.” Ths rSarion s ot Seraleisais sagr.so the
sole@rtt was evésoratet ammépcaced awitt iferinics taae(190mi)hends etiving twas

N T R E RN

irs Vaddo (azéommd eﬁtﬁ ragthhis! toi peiriave aNasf thenfoemicr adi@dand fthen

R R A Pl AMBERLS) (Bl L Hideo) © (20 mHe anc

sthnibg Wagsstontib(ed atvecont ieevipeaatda ovarnighe Mhitrasie vaa”sdflté@ed off,
was co Ftl nued

wiHag ol MR R eRond gl e AT e REC e B ot t0ls2s o).
Tnegbamés puifidd biaufomatecfiashwilisa gencsnhin aheehatsgraptyyBlotage

S g8 Y oSl o ek oq e dEEn G g a1 ety
(fejdrdxymgthit) <3 phefyirhEBYH-grpyciokidiionaf (Cetlyh) abizhaves used in the

hex ne to give 1l-ethyl-5-
ﬁ oxynethyl) 3- (phenyl net hyl ) - 2- pyrrol i di none

(l(/p 14Eﬁﬁyl@)(hyﬂmz;?me/tla$) ﬁﬁ[ﬂ‘ténylmdlﬂiw) 2- ﬁy'rrcﬂldbnbns(GEMB . 3121 fhmol)

was Eigsﬁglv?{)% ogxtylmié {|¥ L%R)‘f 3 (I%%Péay% g%cr &ho;ﬁ%ﬁe monoba3|c

baf@atsonmbm (3.69 (rfh, 369 mant), a few Myatalsemﬂ:ffl\&l%(dl(m%rﬂqteﬂpimetml 1-

oRBRRRIPY Lol 200 SR bR Bl ey v S

apd plee indktose way Warmed ntadioc@l ) Apmoximatety dndroplafrbléach (sodium
0. 580 41

iRl et alTRbk, Rk Pe 27 s, BB 4oPBa dh B bfrTane

stiryipg chhtomuet eats4@I°® tfor_o31 hrav d hb ahikieres bvlae rthere podrﬁ%onWaE:e -water

SRR Yy Sl s B B A 0L B

usiog -5Nastqweous:m}dr®gm qmg:rm%am \thamethramed wiithietiye agetdtet (&). The

resul tin

o}t Ao SLHSE ol vl B Rl I ghioride anc
tmhydieca@eeratr@g(msal)m Suiphate and concentrated to give 1-ethyl-5-oxo-4-
(phenylmethyl)proline (0.807 g) as a solid which was used without additional
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saturated aqueous sodiumchloride and then dried over

wora@amsicam sul phat e and concentrated to gi ve PCT/EP2007/056675

1- et hyl - 5- oxo0-4- (phenyl nethyl)proline (0.807 g) as a
so.'f whi ch was used wi thout additional 46 WO
PYOSI8b3697 PCT/ EP2007/ 056675 purification. Exanpl e
38 N[ (2-chl oro-4-fluorophenyl)nethyl]-1.

- (2- et hyl - 2- pr n-1 -yl)-5- 0 i nam de (E38
EApld M o (R ot htosbepipBhi 1 7 e g cionat 15
okeffrolihémide (E38) 41 nmol , prepared as described bel ow)

was di ssol ved in dichl oronethane (5.n) and to this

was added 1- Hydroxybenzg 6 061 g, 0.45

mmol ), [(2-chloro-4-9F et hyl ] am ne 10

(0.068 g, 0.43 mol),

N-(3- dlnethylan1noprbE$p) R - ethy|carbod||n1de

hydr ochl ori de (0.087 0.45 mol ). The m xture was
then stirred at room tenperature for 24 hrs. The
m xture was diluted with nore dichl oronethane then

Griadsh &d2-setfud-atprepeny-yi)-broxopoling) EdLG7 Shg.drd g e mrodll orepdeed as
d@?&ubéatb\é[o% %s%‘?&é‘é@&ﬁ? {'ne?igrﬂb%m ouﬂ C@%%ﬁﬁrﬁ Rao','g%t\ﬁas ddfed 1-

organi c | ayer
l'b/dmvmrtzptnamle d0.8pbrgatleth ronal), \E@ d\lqwdvﬂuommmyjbnathyllamme

(U\@§8 ﬁ' fd2s Bm Ss?ncfj' NeGL Gifhe %ﬁ?pﬁﬁ%%tf\ﬁcé%%‘?mlde

(2-chl oro-'4-f1 uor opheny
hmh'yoﬂd; P E8Béng.1 049 amelxoghel miduriedwag0thens stifyecasat aroom
téﬁmbédgtu?é)l‘drdM Il11'§7 '\ﬁ‘he[ Mbklré was difted with h&r8 diGHorbimBfhane then
. m nut es 0 e
wasligd gequentially- yith 2dh-agugeus- Bydsegasr ohlpride ese datunated eaqueous
CER h i T d  A ER
sererater [Andrevaeongiadhio gixe tah beawn residyeawhich heas puiifiedyby mass-
dﬁ@ét@& 'éiﬁoﬁ’i@téd aﬂﬁ‘@é ﬁ*)f gl%ﬂ é&‘reomgz ARofd. J‘H&&é%,nén%methyu -(2-

glutam c acid was then ad
methyd2-Rienant bis- weprobr@mmm 848 gk aggawhiteesplidhbC/MS [M+H]" =

3b6aCtetdHlioNBest 2 46 Rfhut&y, 3 hrs whilst warming to 21 C

The solvents were evaporated in vacuo to give a clear

oil (15 g) which was dissolved in a mxture of water
59 t hi

T@%\r bo%“g%etmgg% F@ﬁaﬂg) S%’i@gr@iu?ﬁasugt@ %eﬂ ihez\?a% g%g‘opéocedure Yes

Péﬁﬁaquﬁﬁgfo'qg\@nzyl chloroformate (9.64 nml, 68 mmol) was

(i} Nstnaniieshs AN Avastddoleldnte ﬂ?@t('uﬂlHS @ &Y&é@b&%n telfd€hloride bath)

m xture was cauti ousl treat ed aqueous
wWit) tigignanchihepi thienyl rﬁﬁ)W%adc{qﬁiewoemseam@éd5vmmtes (D)
gﬁﬁé?ﬂll: RREHBIEL 6@%6"mm%§@amh)en addRd 6P pEe %Qrti@ﬁg %Vérc~5 minutes

fractions were washed with brine and then dried and
3B dpRsy Hec@agtiongvasestired ©53 Ry whilsbwarrging tq1sCyddie solvents
wits eiperfled I WHcEH kP pioEBt Rl (15 g) which was dissolved in a mixture

of water (150 ml) and dioxane (150 ml). To this sodium carbonate (46 g, 340 mmol)

was then slowly added with stirring. Benzyl chloroformate (9.64 ml, 68 mmol) was
then added and stirring continued overnight. The mixture was cautiously treated with
2N aqueous hydrogen chloride (250 ml) and then extracted with ethyl acetate (2 x
250 ml). The combined organic fractions were washed with brine and then dried and
evaporated to give a clear oil (18.7 g). This was dissolved in dichloromethane
(400ml) and treated with concentrated sulphuric acid (1 ml). A large excess of
isobutylene was then condensed into the mixture and then stirred overnight at 21°C.
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(400m) and treated with concentrated sul phuric acid

(1 mM). Alarge excess of isobutylene was then
w@oendeoset into the m xture and then stirred ORET/RPIPNT/056675
. at 21 C 47 WO 2008/ 003697 PCT/ EP2007/ 056675

tur ted ueous odi um hydrogen carbgnate (- 400 m)
el aivegiterrolian Brdiosey RO (00 B ves hen mased FRsbrully

t® ll@mlxtur@ laag thﬁﬂﬁme&ﬁ@é}f @bﬁ@be wWas B@;ﬁarﬂeﬁ hw&4He@withdbrirRd dried
evagorate i n vacuo %I ve clear oil

a?ﬂlegag\%[ teﬂdrg va?tgﬂtotg)vesmcje@é &éﬂ 9(%| Jhis was pLSrlfled by s)lllca gel
colmhmrmir@gatagdabhy Qiluﬂhf; RthVd 3:h rﬁxtareloﬂﬁy&bﬁé)%n@fand ethyl acetate,

tqﬁ@!g %g?egf,gﬁgﬁwgpm%yl) BrRtbYI- ([(phenyittethy Sy carbonyliglutamate
(N8t bf.phenyl net hyl ) oxy] car bonyl } gl utamate (4.87 g).

sol t| on of potassi um hexanet hyl di sil azi de
('E)ld.)orﬁ" saﬁm

36! epiessm: hesemealydHPeend 0 ghinsfop -Gif solution i

tdileérreabyﬂmef) i ®frakytfrofiitah (@6 n|1|79tc7oms~a%0ksb%éd rSWbS & sdlution

Ry R SoeRy T e Ry e R oy iglytamate ¢1 g, 3

nimsl) Jn tbﬁaﬁ;@fdfﬂﬁéﬁdﬂ@frﬂ)’@ér (~$Qn|ﬁi1t)as OWﬂé miRtufd Wes SrrediRe70°C
and then treated

fQ/rE f h}J A eq W%m t{ﬁatqc{,&ﬂa @e(trzallxlgoalde i% 1§TQO|1)2 mpol) in tetrahydrofuran
(metri)aisfﬂrr@fwusadmntnﬁdéta dtla} -785¢ 1 rf%rrzt g awa%&ﬂmrmwetd Acalfter
en war nme

SR for 7L BFT & 17 e e WP PoHisd et oY aaieeys pugiogen chioride
ano tegtractdd mu@ms abmdtrquensm hﬂ)orm&corﬁmde@zstgraarch wér@wabhed

%gﬁ a ni ) nbi ne? ani.cs
DG Gae 2l APoTa AR aguo, dn @ BRI Bl 0 PS Gc This was
ptmf;@ Nﬁsﬁc&ledldmﬁlcﬁrdn;a(tdgr@&hyg)alutlﬂ'@ wsthVeRLg: 1 rﬁbtfdré ofBydhexane
sili col u chr omat ogr in
ot P 71e 3078 o aBRanT® draieyletd ot Lh-tmetZigronen-1v)5-
oporelinktcl asla aiethyil @ 322lg)1- (2- met hyl - 2- prop_e_n 1-yl)-5-
(i?)?(%93&#%9&%%@?a-);?-n%:étﬁy?-&-p%glaen(-‘P-yl')g-%-zoxggfolirgalltle '(0.099 g, 0.41 mmol)
\Aihs(cﬁssm'e/ehyrh a%IMeﬁdléhlyﬁoh&hMWrml) Iahdttleﬂlbﬂndigﬁb geid (2 ml)
ssol.v
af rET Brekoindine WS rseaantes i Pbtie fiebamater @zeniroping
withdolkiene rte demuesr tragds ofatnfluomaméterﬁmd)abuglee cilie $@2-wettyl-2-
p@%g ﬁg? ro?(ﬁt)p?ergl r&gq; eag%rrggzﬁ é)r]gv&lc was tﬁs%d&gf% {[O rétl!;er purne cation.
1- (2-nethyl -2- propen-1-yl)-5-oxoproline as a brown
oL \MH B;&A}I%Fopropy? ]\)"f& Qo éhlgr%{)}tlel?l?r )n{%ﬁ{ ]é%)%ct)plrgpn ge (E39)
1- Q/cl opropyl -N-[ (2, 4-di chl orop ¢) met hyl ] - 5- oxopr ol
inam de (E39) O NI I | ution of
(2, 4-di chl or ophenyl )% hi de (0.047 , 0. 25
mmol ) and 4- oxobut ano})c |d(1 %in water, 0.26 n,

0.4 muol) in methanol 1 75 rr1) was added 30
cycl opropyl amne (0.042 m, 0.6 nmmol). The m xture was

heated to 100C for 30 m nut es in a mcrowave reactor.
Toteselutioneoft (2ufdicheraphenyl)imgthyhisaeyaaise ©H47rg . 20ummalaand 4-

ogw&t/ério?éjacﬁ’d’ (1'53@_% v?étére BB IMRH UMb th fBhENbIQ1 95 ¥R) was added -
cuitiepbRyiapine r(940)42renlh9|6] mg0x oPre Miierei wes heated 20 JPOSE fas 30
ittt SinSPhifowave! VEetbMletsolvent was removed in vacuo and the residue
was purified by mass-directed automated HPLC to give 1-Cyclopropyl-N-[(2,4-
dichlorophenyl)methyl]-5-oxoprolinamide (0.072 g) as a white solid. LC/MS [M+H]" =
326/328, retention time = 2.29 minutes.
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326/ 328, retention tine = 2.29 mnutes. 48 WO
2008/ 003697 PCT/ EP2007/ 056675 Exanple 40

wOR{oBAIGAT or 0- 3- (tri fl uoronet hyl ) phenyl ] net hyl PEWER001/056675

propyl -5- oxoprolinamde (E40) NNCF3 Ocl 5 To a
sol ution of [2-chloro-3-(trifluoronethyl)phenyl]methyl
i socyanide (0.088 g, 0.4 mmol) and succinic

__mmde ( 1B°{t2Lcchlmm(tnfmraﬁetm/l)ph@nyl]nmm}l}Mchclopropyl 5-

nol. m) was added cycl opropyl am ne (0.0
Og?é ﬂﬂ%\%ﬁo? The m xture was heated to 100C for 30

nlnutes in a mcrowave, reactor. e sol vent was 10

renoved i n vacuo ang%sl d as purlfl ed by
mass-di rected automate

N-{[ 2- ChIoroS(trlfI thyl)qnhenyl]rrethyl} 1-cyclo
propyl - 5- oxoprol i nam (0.076 g) as a white solid.

 LO M5 [MtH] + = 361/ 363, retention tine = 2.39 m nutes.

The [2-chl oro-3-(trifluoronethyl)phenyl]nethyl
T%@q}@tmndvé [stm@rof%(tmfhxercumﬂjbﬂ)phmylbleﬂmé thacyanides

@[62%%%% _ﬁgpﬁ) nld% %rgg: 8%@%&%&%@ ﬁre?tﬁr |0}2;§ mi. 0.4 mmol) in
nietha®l 1. 7@ mlmaw) adlded cxolhprdpyaminecfOrQhiyral; efammml)( ]]Ihen‘n)(ture

%Shé’a@@% qb@@“& %(%%lﬁutéé’ érgtd % ?\La\}g’ F {0 oThe solvent was

nzotriazole {( I'n anhydro
rerapyeship veedaangithe Ie}slcme)wammed Oy massdiraeted suiomawl HPLC to

Cf
B APl EINE S (Ao R R Ik B Beba ol S SR UGgmice
(@8d gh@S 3 wihite:aolidy dCONB IM+HE G 361/363, Ttention dime =e213aymnutes
was separated and extracted with 2N aqueous sodi um
hydroxide (40 m). The organic |ayer was passed
Tﬂ“ﬁr de&rghloep-Pritafiunseroethil)rhenyllnaettlyl risapyaride i isedicino the above

p%éé@u%vv%ﬂr? %5 ‘1"3‘% crude product was purified by

aut omat I ca col uim chr omat ogr aphy ( Bi ot age

(5P polutign ef; {la?gcmorpﬁ (tifweromathylgheryllaethydemre (0-05ax5 mmol) in
r

aﬁhgt%u@géri‘rtgﬂ ofu?arrfj ﬁi‘uh@o\?g?tﬁsééﬁ’dréﬂ% Yoeﬁﬁ I |gp rT%{nl]\l-formyl

bggzcgnzmqpet 0.2 ,gd 5.25 mmal) grmaghy gusoﬁetrahydro uran (10 ml). The

rééc%oﬁ Ry Ql’ln?é'd( bt 25401 %ro’f@thpé’ ltﬁé?\h nﬂ‘?ﬁ W}:L}J H@‘i g&due

In an rous ronet ane

tlionRELbetBe & BiCIAtRENe Ao 5 1ol S PN AaHEe S Sodan Rydroxide (40
nh?f OI‘T% B@%n@dlgyér' #is %Eﬁ%teﬁoﬁﬁd) %ré&é@ %lﬁ112ﬁ8adﬂeou§%oalum

osphorus oxychloride (O
hxdr%ldmfﬁ@ )ml) TrT@er%a;rtw mewsgqasw awrawgrbetm@mhomc 5@3 and

rédUcea iMya&uo 1 givEaXiHte RohRSTREDdE Eﬂidﬁgtq/vésnpdfﬁ%‘ B{l aldmated

the residue treated with saturated aqueous sodi
flghypibiererriéap @meaéog(@@yréﬁ)otmsﬁﬂ elging withiiar gplvent gradient of

odm@/ol oremwt h%‘é@ta(ezo W) - dithBromdRdte | ayer P§82Bbro-3-
rophobic frit and the reduced in vacuo

<¥'BU<§Pmetha'>@}f@nth§ﬂ}fpwanw9? ?ﬁéﬁ”'ﬁ?)ﬁp% in vacuo gave
(i)2A sbiltion of {[2-chloro-3-(trifluoromethyl)phenyllmethyliformamide (0.67 g, 2.82

mmol) in anhydrous dichloromethane (20 ml) was cooled under argon in an ice-water
bath before the addition of diisopropylamine (1.78 ml, 12.7 mmol) followed by

phosphorus oxychloride (0.393 ml, 4.23 mmol). The reaction was stirred at between

2-5°C for 2 hrs. The mixture was then reduced in vacuo and the residue treated with
saturated aqueous sodium hydrogen carbonate (20 ml) and extracted with
dichloromethane (20 ml). The organic layer was passed through a hydrophobic frit
and the reduced in vacuo to give a yellow solid. Further drying in vacub gave [2-
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WO 2008/ 003697 PCT/ EP2007/ 056675
chloro-3-(trifluoronethyl)phenyl]nethyl isocyanide as

W@R008/0833gE gum (O 66 g) which was used w t hourCT/BP100®056675
purification. nple 41

S A S AR B SUSSSBE O e

wWad-usbdl oithout filithes parifidasen| 1 met hyl i socyani de (0. 068 g,
0.4 mmol ) and succinic sem al dehyde (15% i n water,
0.26 M, 0.4 mol) in 10 nmethanol (1.75 m) was added
Exambtepr 40y | av{(aehlots-94idoidbhertyl et} 1-cyclopopyi-B-loudrolinamide
(% heated to 100Cfor.30 mnutes in a m crowave

ctor. The solvent was renoved in vacuo and the
resi due was purified by _nass-direci€d aut omated HPLC

to give a colourles u \Mﬁch s triturated with
di et hyl ether to give 2'Cht O 0- 4-
fl uor ophenyl ) met hyl ] - 1;4cycoopr opyl - 5- oxopr ol i nam de as

a pale creamsolid (0.958 g). 15 L Ms [ MtH + = 310,
retention tinme = 2.16 m'nutes The

1{2 chl oro-4-fl uoro-phenyl] met hyl isocyani de used as
oraesdytiontof ychleroe-flugro @yl]meé‘;yhusewanwean anal ogous

Ot@mmtang%%Eélh@%gmfa%h 5‘@ W&El‘ @rQGOrBI 0.4 mguol) in

2-chl'oro-3- (trifl uoronet hyl eny hyl 1 socyani
qu%hb’(%Mmamngﬁ,qyglogm@hlpm@.(@ mI 0.6 mmol). "The mixture

\Jésul%é?éﬁ‘%‘ﬂbb@?&yéd Wl'ﬂ@s u‘i‘ at RfcrBlaRe ré%lfcto% Cﬁl\é)rselvént was
(trifluoromet phenyl ] hyl } am ne.
rempyes ’ﬂ-\/é@‘ltqﬁ"&ytbﬁ Iﬁ%ﬁ'ﬂHe)W mmﬂ]ed by maﬁwdlr&ct@d aumaﬁgﬂ HBLC to

gWéOeP EQbiMRT e whish WasCiturfledNwiR didthyl ether to glve NJ)(Z -chloro-4-
4-Di chl orophen I socyani (0

fl&ﬁ@pyewﬁme&md‘ecm@rwh%pmmolmmﬁa)%@ Rals @e%tgusehd (0.058 g).
L@A\Aéﬂfﬁm] D39, FB@Atbn'WRTeS= dBHghtesl | n nmethanol (2 n).

hyl'am ne solution (2Min water, 0.3 m, 0.6 mol)
vvas added and the m xture was heated in a 30 seal ed

T‘h@%ﬁ%hlo?dA-hQ% 6Héh I?\Qetm'l rléﬁc‘?ﬁmﬁé‘ ﬁsé'ﬂ §§ @I"{@‘é%rt ng%ﬁféﬁal was

he m xture was to stand over the weeken
pf%ﬁeq 'ﬁ@nsa(ﬂa{P@ﬁtjs W&ﬁn?fé?rﬁiﬁéélewlb%&i (Sh%ﬁ@p?'l@éon of [2-chloro-3-

(ﬁlﬁwbhbﬁ\gl)&feﬁ]?:%elﬂw |é%§arﬂd’é' ih] sséarh% MB§ S ph ru§ﬁ|§e§-chloro-4-
aut omat to give a clear 2008/ 0036
fiperopeesymetyBasing o I'? gum Bi ch vRi&ca ri t uPht ed Wighipro-3-

@fedrbinkt nyfirfetd Ieﬁmhb[(z 4-
(dl chl or é‘gﬂ%ﬁ/ wl ]-1-ethyl -4, 4-di met hyl - 5- oxopr ol i
nam de asavvhlte SO|Id(0 024 g). LOM [MHH + =

EX4rplel abeniN-Ra 41didibrophénplimethiillt &%hyl-4,4-dimethyl-5-oxoprolinamide

(E42) _
ij cl
0 1 \/Q/
N
8 Cl

(2,4-Dichlorophenyl)methyl isocyanide (0.075'g, 0.4 mmol) and crude 2,2-dimethyl-4-
oxobutanoic acid (0.115 g, 0.6 mmol) were dissolved in methanol (2 mi). Ethylamine
solution (2M in water, 0.3 ml, 0.6 mmol) was added and the mixture was heated in a
sealed vessel at 100°C for 30 minutes in a microwave reactor. The mixture was left

" to stand over the weekend and then the solvent was removed in vacuo and the

resulting orange oil was purified by mass-directed automated HPLC to give a clear
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5 The 2, 2-di net hyl - 4- oxobut anoi ¢ acid used as the
starting material in the above procedure was prepared

w@sgooBobieons: (i) 2, 2-di nethyl -4-pentenoi c aci dPGEEP2007/056675

di ssol ved in dichloronethane (25 m) and cooled to

-78C in a 2/ acet one bath and oxygen s bubbl ed

Oflﬁroq}tﬁ'ﬁ t"l’fgcglﬂ X&Sr e{}'?‘fraﬁedS \"Ht'ﬁutcgéﬂy'Thét%SEoﬁ% give  N-[(24-

d@ﬁtmp?fteﬂyl)m&ﬁylpwetr@h]?,d-dlﬂ?gm%-@tim&in\éﬁﬁd_l_h éf)fibalvﬂ?tel&nd (0.024
Lmxtur or . es. e ow of ozone

LR T o8 eleplion ime A AR L MIER 1 ushod wi L1

oxygen for 5 mnutes and then with argon for 2

ThPod 2 PP ERRIEI L el AR h N BR A h the above

prévedugwad grepared bslfelower a further 15 minutes after

Whi ti al e blue, colour persisted and a

L iR etoReAr v JRnER odlciBetnaa@p g and

caoldd 1:5-7t8heciimia L(I@Q’ai:_etmaé b‘aimsmtfdxygbh lwa>bugpled ftrough fhe rlnqixture

m putes, and_t hen with argon for m nutes (unti e

G RhERtegns Thmeot BadeRs svasosylited ¥ AndabhS was blbied

tisbagic thel mikture forotatijuted) MRé Mgl cfzbhé dais(ther 3topbed and the
{o t

23. 41 | Lth d h i Xt d h .
oy e et 08 1850 miots ol fei Hdarelor 2 piguees.
TEC indicatedathat dlenredction ezt Hote pfogfesdedirsigrifftantly Xbusne was

S35 550N 6 S B BT oS i Bl 540 o
colLupersisted e tacgs perisjon reddubintg. VirHehozoRie gowavagriiwitehed off and

0-50% et hyl acetate in dichl oponet hane 0 giyve
15 SVl py ook OB DAHBT ot 4SS aorich e MEE rgqn for 10
nfifutégl Quritl .thdoeainmise gd8 gave a negative response to wetted starch/iodine

N-{[2=chl - 3= ' hyl ).ph | h -1 -
PRt npirae iy oy iPeide st 7o 4L P A G taeh Roee o frgmaiae anc
te midtufel wisktdilplved Hpl Waron dxaporal fengetdurk00 After Gtisihg at room
B A Bl o SR D0 GGt (8 1
1et drpf thisrmbateiial wad eulifjett mcfidsbrsilide coDmhblchramatbgraghymellfing with

OB oTBRR BhEF B8l hioridomlimafe) T e, Bfmetnyts-
ok Rrardioaad 8s acolouddssmil¢@Bddy).) phenyl ] met hyl } am ne was

added to the m xture and stirring continued for -48
hrs. The mixture was then treated with saturated

Exameieus43 odi uvr[Betiloopa-ftrifleaotnethgtehen@imethyl}-and-nsdthylstagl)-5-
V] e aqueous | ayer was renoved using a 51
OM@B’%&?%%%@E PCT/ EP2007/ 056675 phase separator and
then the solvent was renoved fr t he organic | ayer
using an argon bl gu/do Ui t. resulting residue
was treated with a m oaand et hyl acetate
(25 m, 1:1) and the aquegus | aygr was subsequently

di scarded. The organic |layer was filtered through a
phase separator and evaporated to give an oil. 5 This
was triturated with diethyl ether to give a solid and
1#(hiMetindethgjibonoprelintd y (0.100 g, 058 mmol) was dissolved in

dichloromethane (20 ml) and to this was added N-(3-dimethylaminopropyl)-N'-

ethylcarbodiimide hydrochloride (0.111 g, 0.58 mmol), 1-Hydroxybenzotriazole (0.078
g, 0.58 mmol), and N-ethyl morpholine (0.223 ml, 1:75 mmol). Finally {{2-chloro-3-

- (trifluoromethyl)phenyl]methyl}amine was added to the mixture and stirring continued

for ~48 hrs. The mixture was then treated with saturated aqueous sodium hydrogen
carbonate (20 ml) and stirred vigorously. The aqueous layer was removed using a
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purified by mass-directed automated HPLC to give
N-{[ 2- chl or o- 3-

w@ eosbiser onet hyl ) phenyl ] et hyl } - 1- ( 1- net hyl et PgT/EPBOTH56675

oprolinam' de (0.097 g) as a white solid. hC/NB [ MtH] +
ti time = 2.48 minutes. 10 The . .
phast; Sapataio aud, 1o thE Selkerf e BMeVes Yo 1hR &rgasiR, lver using an
apgopctsio-dewnasitp mae i’ﬁéﬁgimb mfﬁm’e \aé?tr:@@@w &/ltfﬁ%ﬁﬁﬁfur? of Whtat and
or e n es|I s O nme A
SRERAS Bl ot D 1 Ao e, BUSLGS soaspaptil Aiseagded. The
oeg(ﬁatd)laﬂerl \M?st ﬁl&r@dlb areudh a @ﬁ@sieaé,ébgf’e{dﬁarﬁﬂtévapwétéd tdgive an oil.
t en e e epr ect.l
Thite v, Betated Wi RV PR o Gvess oldiand Mrias subssqpenty
pu&ﬂr;dgiancﬁy) bﬁasggm@arew eduniatdds mwd sefb tcgnvdﬁe N-{[2- cgloéo -3-
L ONn an e Co e
T O e R I Rt P o R

\Mhitatsoldie£CVMSt{aId+le‘-lpr- Jesargidrriod Imabto2 @8 hisutegmpounds 20
tabul at ed bel ow (Table 3) were prepared by

“substituting the appropriate amne (or salt thereof)

Theri-( Wethyletgyl) -5- oxfoprolme usedhm the aboveI ﬁ)rocedure was prepared in an
2. - 3- 0 en nme e
aH/O0ie AT 4O Vit deRahRg ProqubBiiot e STRRYS L B & eyks-
ombmlmme (seerp@ample 3 Ioivasing atatone i théaplac@\omabetald@hyde and
B IFRSOELF LS Be 5B R L 8h 0 conations
i.ei $amdiah Uny&rouﬂbeBSnéthaﬁdé)CbeMdWCaiRme@ eut & meécz % the) combined
et ent i time (mns
R G-y weﬁméegcr 415 STe chy
et hyl ) - N-{[ 2- net hyl -
E: %rl él ggé% t hyl) phenyl ] met hyl }-5- oxoprol i nam de 52
063697 PCT/ EP2007/ 056675 Exanpl e no. Cheni cal
name [MrH + Retention tinme (mins) . OHNOC E45 O cl

%gm%pr?’%hyr}hal')lgg% )?(f% Pclﬁc%rgﬁt? c?e P%l l%xampl 4]3 a]bo(/e the compounds

et
tabulated below (Table 3) were prepared by substituting the appropriate amine (or

salt thereof) for the {[2-chloro-3-(trifluoromethyl)phenyllmethyl}amine used in the
above procedure. All of the amines used to make the compounds shown in Table 3
are available from commercial sources or can be prepared using routes described
previously in the chemical literature unless stated otherwise.

Table 3
Example . N . .
Chemical name [M+H]" | Retention time (mins)
no.
H
S .
E44 343 . 248
1-(1-methylethyl)-N-{[2-methyl-3-
(trifluoromethyl)phenyljmethyl}-5-
oxoprolinamide
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O=~ HN\ | F E46 0 cl 331 2.26 N [(2-chloro-3,4

di fl uor ophenyl ) net hyl]-1-(1-
woreiokpbabhyl ) - 5- oxoprolinam de cl 0 N E47 ?YEXTEPBAD056675
2.4 N[(2,4-dichlorophenyl)nmethyl]-1-(1-

ol hyvyl) B OX0pF olinam-deFE O_(N \—Cl—E48 \ c
AL N ¢ S e o+ {eEpEEkhion ime (i)
metrigyl ] 4 1- 1rretﬁ ?50xo~L prof| i nam i J 6“(”:?
49 2V N 309 2 34 I\LFIQ chl orod2-netd \/I nhan\ll
met hyl] |1 -(1- Let -5-oxoproli nam de The
(23d|chI0|0- = #)methyl]amne
ydr %hl ori de qU| red fo synt hesli s of
3- di chl 45 | uorophenyl)me JI]l-1 - (1235

rret hyI et rwt(h@,c%,gr,lrenyw;ﬁ@,l,)h]qa(m de (exan‘pl e 48) was

repared i mannerl 5 (i)| Sodiumnitrite
0.172 g,| 2.teHwh-Sexepr 'aﬁ‘é'ﬂeto a stirfred sol ution of
- chl or oA tluqgro-3-net}h phenyl am ng (0.400 g, 2.5
mol ) in (20 nk) 4 37% aqueous | hydrogen

hl ori de Nfe~m xtyire was stirred at -5C
or 5mrutespﬁq hen added infone pgt to a solution
f &perl (1) chloride (0.742 g, |7.38Tmpl) in22B% 53
VD 2008/ (03697 PdZ-eed4/ 056675| aquedus hydrogen

at

(D/‘\

O O 3 NTT ! 73'_‘VFVOJ

chl oride (5 Hhﬂor&%bhﬁhem Mﬁl nimg the |tenperature at
-5 to OC. (ﬁ]é{(;?ﬁ}'ﬁg on B'Ei vas hedted to 38C and
stirred flo 4l i‘?x?pﬁ ?ure was _[cool ed and
di et hyl et her The or|{gani ¢ phase was
siepar at ed an@ leous hydrogen
clhl ori dejand th ’ p organic |ayer 5 was
tlherE4dri ed ove o@ um swiphate an@20oricentrat2d in
viacuo. The crude residue was putified|by flash silica
clol um chr’l’rﬁ%ﬂﬁQh'afﬁh'iﬁnylév‘ﬁ'wllﬁg“W| th pet|rol eum et her,
tio methylethyl)-5-oxoprolinamide
F
H
oﬂh‘\/@[m
/k o} Cl
E48 346.9 2.41

N-[(2,3-dichloro-4-
fluorophenyl)methyl]-1-(1-
methylethyl)-5-oxo-L-prolinamide

N Cl
E49 /k o 309 2.34

N-[(3-chloro-2-methylphenyl)methyl]-

1-(1-methylethyl)-5-oxoprolinamide

The [(2,3-dichloro-4-fluorophenyl)methyllJamine hydrochloride required for the
synthesis of  N-[(2,3-dichloro-4-fluorophenyl)methyl]-1-(1-methylethyl)-5-oxo-L-
prolinamide (example 48) was prepared in the following manner:

(i) Sodium nitrite (0.172 g, 2.5 mmol) was added to a stirred solution of 2-chloro-6-
fluoro-3-methyl-phenylamine (0.400 g, 2.5 mmol) in water (20 ml) and 37% aqueous
hydrogen chioride (5 ml) at -5°C. The mixture was stirred at -5°C for 5 minutes and
then added in one pot to a solution of copper (I) chloride (0.742 g, 7.5 mmol) in 37%
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35

gi ve 2, 3-di chl oro-1-fl uoro-4-nethyl benzene (0.090 g,
0.5 mmol) as a white solid. (ii)

WQ 2®8003h1 or o- 1- f | uor o- 4- met hyl benzene (0. 090 BCT/BPE07/056675

nmol ) vvas added to a stirred mxture of potassium

di chr n acet c acid

Gt TR Rtseh tirde 15 Mos e IR RSty 0°C

The rédrtmomrmtureeww héétewa(s 3gtb aAd ¢aiéd Yorheht #énahe hddre was
ure,

2 h
obife fnd gL ohEh 0Tl e sBed SBR oBB Atk Sastaenpiates and
waslsed with eN@ﬂquebtﬁs Wog@ﬁéﬁdﬁdﬂl drd then ditaatdr. The @barie thyer
wéé ?réedr\,éﬁfé'ldgé@[)?? um (siu qk%ja Zorlggqqa}nglglgwg g /(r)75vacgb Qhez Zrurd]émrlegidue
was iiyudflé&lbpﬂashdrm%atu%mmb@ﬁﬁ@hﬁt@apihy( @luﬂﬂ%)vw;h p@trﬁ@umhér to
C onet ha eat e
o8RO hal P manitizeng 40 565, 65 FngH o' White soli
(i+Z, 3—d€ﬁhm-h?jﬂualéﬂ-4lﬁ1§trmmén)zed\é (oegdoyd, O rhgﬁ:)lvms:hlﬁded to a stirred
ochl ori de nd trie m
e StpSEasm o matk it 28 gort o abkeard: Gr s o7
Slipauricvacid (0.8 mipsassthen heai?]cailowg(v/mﬁeeﬁﬂ&t@vvmbﬁ wasrsu§equently
t t W t 0 a ueou nmmopi um, .
Rt aR B B3 Al Oy  BRrE AT E Welkr Jith ice were
ad@émancamergfeerzﬁblnﬂihmmbtmué@waa&ltdeu wifethdwvdshed with cold water

AP BRI A e 26190 020 ol LMD g RIS solid

(ityar orslution Tofe 28-diamow-4-Aystobenzais aeipa(a2ad ganologr inerbl) in

h
clErorioihest (T oRb pbls aelhs” PO TEb/ o Sher it ta iz 0 12
rﬁl’h‘llﬂl N\Q@-dlﬂmf WZ laémmmmlpyl); N’rith?rarbpduggﬂe gﬁldngomon% (Q 230 gA1 2
. - Z
ittt s Bisthgmite b 58 afy 0 Tubout Bidee SPEA A fSorh efastpre. The
mixtur@OWasi stieed rat mnmgeempéraﬁlﬂé/lfstomlmmmtemfthémtreated with ) 32%
dri de di mat etr dr of uran

affSls 4o 5 D aueRoGLEE ni AR s o b A Ll Bheraure.
Taadnisture wasgilutad withndichiorechethaneaniar washed esequantialle withswater
o S B St eSO SO T ceR3SchOUE] TAE Bl aver
was amiaaattecﬂ and ddridue ocerusiaiume ssuthhatendiserp sondeintrdteldytoSgie 2,3-

dfERlotd- 4QIg8rob3ﬁgn§¢‘§f(Fﬂb%ew ?%Ewﬁ:ﬂg Tt Ql%?%d without further

omat ography e
pdiifgdatiam.onet hane. The am ne obtai ned was treated with

h
DRl SRS 9B 4150 g, el 0
tettahpdrotiear (2 300vay) hestedato N Ctumdsohitrdgers 5A EO¥hgdletidhOof boron

e et TS BB YA E S WSl Q 255" fo REh ues

addext foythe Bobsalytioolandesti(fidg086 apntituesifondnbrs. Treapixtuse wiaa then
0 r t o d '
3R AR BB florbrt OrgeCRE hediEg CoffindetPRP 5B rifutes
The solentsivwere@sapmiated and the crude residue was purified by SCX cartridge
( i L. [ ) a - r Li.m o .

aﬁg &ﬁ%%ﬁb?ﬁ%%lﬁ%f&ﬂ%h c%mﬁo@%ﬁ? eﬁlﬂﬂb \mmd%A, methanol in |
dichloromethane. The amine obtained was treated with ethereal hydrogen chloride
to give [(2,3-dichloro-4-fluorophenyl)methyllamine hydrogen chloride (0.360 g) as a
white solid.

Example 50 N-[(2,3-dimethylphenyl)methyl]-1-ethyl-5-oxoprolinamide (ES0)
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"with nore dichl oraonetiane

g, 0.61 mol), N-ethyl norpholine (0.195 m, 1.53
mol ), and 2, 3-di net hyl benzylam ne (0.082 g, 0.61

won@BP036The m xture was stirred for -17 hrs anpCT/BRIW07/056675

left to stand over the weekend. The m xture was then
treated with saturated aqueous sodi um hydrogen
carbonate (-3 m) and rred vigonously for -10

m nutes. The 10 or RS deparated using a
hydr ophobic frit and t uetus Yayer was extracted
-2 m). The conbi ned
organic |layers were concentrated to give a yellow oil
(-0.2 g). This was purified further by mass-directed

1%0?)?—%8@5 rl}e%ﬁ?/f)&g‘lng?; mgly ije_p'ia[egt iﬂyﬁn. %n_alogous manner to that

desasiped forrexamgle 10 netdy)) was dibsdedsodictlorangtvend (@+il) and to

e A3 BB RIS ety RS ARl

gl -G61 oxowholN-athyi deorpEsing (0.196 fnl 153 m@ol)] ar@0 2,3-dimethyl
= 2027

bég@ﬁrﬁﬁé &6’8&3@% QJI H?\’?ol)g“ E's?em \%u&&%vaggtlﬂ%? #or ﬂ"??ﬁégﬁgth%ﬁ left

tq s®0d mver thedweekenti Shevaixtartdwads therBtreated W|th saturated aqueous

ﬁ&lgﬁt%%n@é}% ' %)(:é%\rqgfaﬁ%lsﬁﬁ%??%iogaﬁg@efor ~10 minutes. The

onganicdiayery was separatedolising 2. I3@raphobiz. fi7 andrtthe aqUémus layer was

L L e
comgeintratgd rt@gefelaﬂe)lpwwyfq Ag)-hyhip at\rasrpelrltlai Béthat by masstdirected
aliated ®rigpiagideg, a el gwré“ Xw(éﬁar &‘@%ﬂhﬁﬂﬂ% ?lé}ﬁméﬁw&li‘g efttyl-5-

roomtenperature o

omréelir@m@a@oﬁ%g)mwmmwg LGIMS [N =T275, nétentionetingms 2.12
gs.treat ed with saturated aqueous sodi um hydrogen

car onate (-100 mM) and stirred for 10 m nutes. The

organi c layer 30 was separated using a hydrophobic

Ekambleand en 2N am{r,ga ,

andbr?l xedsgnd separ a e%m%rg?ljgﬁg‘?h%g%gtgg)hgﬁylmhw}aﬂ%yl5

oxeielnamida &N o give white solids (-2.5 g). The solid

was di ssolved in ethyl acetate (200 m ) and washed

55 WD 2008/ 003697 P '@. with water (4 x

50 m) followed by° d e organic | ayer

was then dried by pa$5| u t hrough a phase separat or

and concentrated to give Pure N '[2 chl or o- 3-

(trifluoromethyl)phenyl ] net hyI} 1- met hyl - 5- oxo- L- prol i

nam de as a fine white solid 2483 5 L M5 [ MtH] +

1-meiRY;5-exopeiine of@-47i ge 15.88. punali plerersd as| desRrifedDORRW) was

d%@&%ﬂ?) i 'a_bc%rdnﬁ@thér{é) (1%03%12"1 S&H)c}o 3nid9 \&%9 agaegd N-(3-

dmghylﬁmmomrogyj) [\ldgthylgaqqodlgmde mdrpchlgr@e (&95 g41657(ramlol) and
1-hydroxybenzotriazole (2.36 g, 17.47 mmol). The mixture was stirred for ~10

minutes and then triethylamine (2.21 mi, 15.88 mmol) and {[2-chloro-3-
(trifluoromethyl)phenyllmethyl}amine (3.66 ml, 17.47 mmol) were added and the
mixture was left stirring at room temperature overnight (~17 hrs). A white precipitate
formed during this time. The mixture was then treated with saturated aqueous
sodium hydrogen carbonate (~100 ml) and stirred for 10 minutes. The organic layer
was separated using a hydrophobic frit and then 2N aqueous hydrogen chloride was
added and mixed and separated again. The organic layer was concentrated to give
white solids (~2.5 g). The solid was dissolved in ethyl acetate (~200 ml) and washed
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1H J=151, 6.2 H), 6.56 (broad t, 1 H J =5.8
Hz), 7.38 (t, 1 H J=7.7 H), 7.60 (dd, 1H J =

W@ 2@8/003697 Hz) , 7.68 (dd, 1H, J = 7.9, 1.2 Hz);PABEPNNRIS6675

S 176.0, 171.5, 10 137.5, 133.9, 131.7, 129.3, 127.4,

7. 22_8 .8, ,41.8 4 .2, 23.4. The .
wits iy %5000 et £ e (D I Piaafic gy hap dried by
passing thepaghed phasé lsepératdr ainkdngpncamtriied to givie pure N-{[2-chloro-3-
oy s Bl Pt SoconSeralpaie o, ThE “white solid
(z48pepnded in water (15 m) and heated in a seal ed tube

A 30, m nut.es i ' t t [
LEhvs i S 36y G RHaTR 2R A rTMEE e 6 | then corbi ned
1|&_er\/IR l(\@D(Ea_I momm_aemapghau HF _2665d(nd r1iH&),dZ.89(dmr 1H)3(2A7hﬁ_ nt,otH),

ve i.te solid. [ t.ritur t
208, Fndoi e B ofr 2t aiBhediolidn thord AfimdHe 405 o
18I Ve, 1@ﬁ,t&2_l-1h)y%ﬂ§j (brbadret 11y, f S-58Bizp 1788 (te1H, 7 47 . DHzRY .60

t ' 13
o oL e 768 6 dHe i T PonG P G NYR 3 17Rc 715
187.5; t6OP 131 imand.de12ve, 1ar 901208, 63 & @ d9as29lesz3.4.bed
bel ow. 1-Met hyl -5-oxoproline (49.0 g, 0.342 nol,
prepared as descri bed above) was suspended in DCM
ToeAandthyl(5-ontaprdiiak usedrpethetstdringlmafesial wasprapéretian the following
13.7C). EEDQ 25

D&% hoxy- 1- et hoxycar bonyl - 1, 2- di hydr oqui nol i ne, 75. 26
(iy N-DrethyBL-gitamid a6kie(@) 8 as6 (e etnsnwas aplitdntol o equal bbtehes
a% ﬁé%ga\s’\%isietghé% fengwgttgf E1%0 rrnT])ta% eera etdulrrm % sfe%[ed]tgbe at 140°C for
30-rhiduteblimaanidrawave freastorotoegivey & cjidae sylutioret Mhe awd batches were

88. 77 . 0. 359 no 1. 05e ' (250 was t hen.
ieeertibesh and e St SYERtated ano Ssef nieh v¥eiiel fEdve
vmtetsbaﬁ. nThe sdulgﬁ)vgamﬂprateﬁ wiehmaiher ﬂ'@nsf:tbﬂe:radisar;mwasﬁehi)ggh more

ed in e m.xt ure usin i tional .
offR; Wt B bPe Bl et P 747 o) sERMERRd ol o
overni ght. Saturated aqueous sodi um hydrogen carbonate
N8B Bl e g el s e
bé PPEyapéEak deseribedwsibved sequentially with water (300

agueous ro hl oride (3,x 300 3
U TIBOING  U0 ehrd P47 dBSla fERATEY St BRPORSRYE) was
seqde\maé@ﬁ [genqmml.) (ifteenal tHngﬁamh 'tOrequlprﬂr@ﬁ Zm%((Sjtdi’ra'.E’d:). EEDQ
vVer an rous, sodi Su at re
oot Trtipestog S-S Sq Bicine ha 2K b ek nbgea) was
aggéd i/ng%bqﬂniungm;j&gélz &iéx;tlﬁrgg@g stitrpd aﬂtﬂ)ot‘rlhtlerrfpel‘aitlde &6 S\W@nutes.
s collecte S

AsalloB 3, dZ-shlgras o agany paheryBeiRauarine B2 Lk dribp mol,
1t03eqpinvBCRI 5Dml)rwassthen Qidﬁdd (dﬁj)wﬁTegto &S%ixt#'f@ ioser 20 minutes

Bt eri was G ined with a.sim|a at r re
RhE R ShetR e S ARG AT i o weE fenoPraRa’ Flo e
mixttealising abidfiogal DOMS (1H0ssd) v &tle | mixteird ywasatheh adtiered 2at7foom

heat.i ng (gentle reflux, overhead stirring). 5

telrﬁ W t h r
REPUS YO Mhot ¢l ear sol ution was gently stirred
Satutated ahasbussodivenhydeogesr carborate (306 mnl) was addédearsithe dnixture

w\g%:stigrgcli lfgrcé %jlhut\é\gsé ?gomwtérﬂpecrgtluge. e‘rﬁX Iorgaacn‘i:"ct %tygr &/g’so gepr;grgted,
and washed sequentially with water (300 ml), 2N aqueous hydrogen chloride (3 x 300
ml), water (300 ml) and saturated aqueous sodium chloride solution (300 ml). The
organic solution was dried over anhydrous sodium sulphate, filtered and evaporated
in vacuo. The resulting solid was then triturated with ether (~500 ml) and the solid
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dried (50C in vacuum oven, -3 days) to give
N-{[ 2- chl or o- 3-

w@ eosbiser onet hyl ) phenyl ] et hyl } - 1- net hyl - 5- oxpET/BP20ZENT6675

ide, as colourless needles (148.4 g). 10 LC/ M5 [ M+H] +

WBeElc e sty v Sl 4 A UG B G oephe eskena) o
giveya tolbirles?. svfid ((81.11g, H0%). 2TH¢ risteriditas dordBinédidithla Eimilar

b%tCEf, gr;?gé_regl}r? grlﬁz ﬁ%élaggud'sg@g%%z g'r@ t;ﬁezc:\?rsng?n;egzg?\étfh@ﬂ‘qi:; ’o§t178 9)
waés 8lisspdd irlLethyl abetat% (?;54 1. vdthHIgating .(§dntie efagl olerheddstirdng).

b s hih 18 o s b i T s
oZémipht. 28he, solid vias ¢ollacted owashed witlc eslel ethfiS%ackiste 3500 mi) and
ofled o BoREd DY SHLIG COIATR! 287 ABRY) ™l OGie  Af2-chioro-3-
(thflgdr@methlyprendiroéthyl-1 tnastoylest dnob)qtihamide] nag hydidurlessenbydles
(HSS ogo- L- prolinam de 20 retention tinme = 6.99

n‘b? s [a]D=-0.8 (c=1, MeOH), Tenperature = 29. 3C,
LeAvS [MMRlg] - 335288 nratentioh timeg= 226 minuted. 73C Exanpl e 52

N A L AT L
2164n(s} 3ty), 45-28&@,pt|—?|ﬁ 48.3( 8.50), 4&47 (M, 28, ghfoﬂi.fsll-pl),gﬁfﬂae(d, g J=

74 B SRnedntle 1280 ARk 7Be i 1S RRAFR. Bt (broaat

18, et 67| Haji HONIMRBYA ) 74\ - 1k 116818p 08B.1 il 288, 127.5, 127.1, 126.6,

1%%:@&5"()@{1%%%\(2?&922 0. 862 gm)lo)S rlmglo) and N-et hyl

nor pholine (0.160 m, 1.26 nmol). The m xture was
tirred. for -10 nputes and then [(2. 3-dichl oro-4-

PPt ora Ty pats ARG B <o P Mo Bologbgy method A

indioative pr epfar e ANgR-ahics 043k (brifidoropretivil o her yinfethyl}etcaethlye5-oxo-L.-
4%% was added and the m xture was left to stir

PERIBANGht (-17 hrs) and then over the weekend. The

retenticnrteneva . 99meinuteseat ed wi t h sat urated 35 aqueous

odi C C . ) [ LT
G goraudts - RaOHo AR ke - 2 ey Bt 558G
ni@NgERAOG /17356675 The organi c | ayer was separ at ed
usi ng a hydrophobic frit , washing the aqueous wth
addi ti onal dichloronethane (-2 m ). The conbi ned
Examalei c52 r ac iM-[(h3-dishloeo-4 dloomphenmyd)rethv]ol -gnethyl-a-ozoralinamide
(E%oured solid. The solid was partitioned between
et Hyl acetate (-20 m) and water (-10 m) and the

organi ¢ | ayer was then, seperateg~§-by passing through
a phase separator a conceRtrated to give pure
-[ (2, 3-di chl or o- nﬁ——\/%/v#ia

o} cl ;
1-methyl-5-oxoproline (0.060 g, 0.42 mmol, prepared as described above for
example 51) was dissolved in dichloromethane (5 ml) and to this was added N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (0.096 g, 0.5 mmol), 1-
hydroxybenzotriazole (0.068 g, 0.5 mmol), and N-ethyl morpholine (0.160 ml, 1.26
mmol). The mixture was stirred for ~10 minutes and then [(2,3-dichloro-4-
fluorophenyl)methyljJamine hydrochloride (0.081 g, 0.42 mmol, prepared as described
previously for example 48) was added and the mixture was left to stir overnight (~17
hrs) and then over the weekend. The mixture was then treated with saturated
aqueous sodium hydrogen carbonate (~3 ml) and stirred vigorously for 10 minutes.
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15

4-f | uorophenyl ) net hyl ] - 1- met hyl - 5- oxopr ol i nam de as an
off-white solid. LM [MtH + = 319, retention tine =

wQ2@80301 es. Exanpl es 53-64 10 In a nanner ap&l/8BmOY056675

to that described for Exanple 52 above the conpounds

bul at ed bel Table 4 ed by. .
ThE Bl et reBineb At Csie.d B GRPhaERC T - washin theanuspys with
agdi(tjiortdhe?iblﬁlaraoaweﬁhargel qrD- t#1:1)f| ugh@pb@ﬁmhémbrbyhi]:alfrhﬂ?ntshwere

rochl.oride used in e, above _procedure. ALl 0 e
B REE R e, Brratdole S S0 o e rotin Wav Rdllfaredcdeieen
ethyaceiate |(a20 ml)fandnvatent¥a 0 ehipbnd ter grganio layeawad ehen seperated
RS P b 5 Sep LR R B
44‘|uammenylmth%xﬁn‘}etrlwl-gmgﬁmmanmgrgs ELNF?H%WHF] :sm&i. 20.4

; x| .. -chl or o- 3, 4-

LES Dt =181 TRSSBR S5 Z2OHPS - et hgl 5.
oxoprolinamde a N\ E54 0281 2.29 | N[(4-ch
| oro- 2- met hyl phenyl )nethyl]-
Exa =5 oxoprolinamde F E55 O-"N'" \1 N F 319 2.29

10FFN{[4-fluoro-2- 58 WD 2008/ 003697

PCT/ EP2007/ 056675 Exanpl e Retention naq. em cal nane
Ir[ A MPONGT; qu@?ogous to that gg)scﬁbed tfor éxample 92 a?ove t%e compounds

tabulated below (Table 4) were prepared by substituting the appropriate amine (or

salt thereof) for the [(2,3-dichloro-4-fluorophenyl)methyllamine hydrochloride used in
the above procedure. All of the amines used to make the compounds shown in Table
4 are available from commercial sources or can be prepared using routes described
previously in the chemical literature or using analogous methods.

Table 4
Retention
Example _ . .
Chemical name [M+H] time
no.
(mins)
F
I (o} Cl
ES3 303 2.04
N-[(2-chloro-3,4-
difluorophenyl)methyl]}-1-methyl-5-
oxoprolinamide
Cl
MN\Q
E54 Wl 281 2.29
N-[(4-chloro-2-methylphenyl)methyl]-
1-methyl-5-oxoprolinamide
F
E55 OI)\(“\’ S 319 2.29
N F
| o FF
N-{[4-fluoro-2-
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(mns) (trifluoronethyl)phenyl]methyl}-1
nmet hyl - 5-oxoprolinamde Nci O ;:"~ E56 )] o C 301
wQ2@8/003497 ( 2, 3-di chl orophenyl )nmethyl]-1 - PCT/EP2007/056675
nmet hyl - 5- oxoprolinam de j cl1 E57 o 301 2.15
N_[(2 6 rlinhlnrnnh fh\J/I]_1_ i
net hyll g %qq gprol i nan de / C E58 j|o 281 [PRetention
N-[(3-ch l'or g- 2- net mﬂem‘@ma@ et hyl I M+HL:. time
1- net|hyln&%G- oxoprol i nanm de F N F E59 ~ 0 B19
2.32 | N{[2-f|l uoro- 3- (mins)
(trifluoromnet h)(lrmmﬁaﬂhyj)ﬂﬁﬁnplyﬂ\dthyﬂ} 1-
met hy|l - 5- oxopr ol i naﬁ[l] 'Sﬁ? i Hléf{e "E60 o 285 2.14
N[ (3:-chl or o42- f 1 I61"F °éﬁ98f|°'“f’ hyI ]
1- netjhyl - 5- oxoprol i nam d C. N|{E61 O |1 O 315 2.3
N-[ (2, 4-di chljor o- 6- b.)methyl] 1-|mret hyl -
ES56 301 2.28
N-[(2,3-dichlorophenyl)methyl]-1-
methyl-5-oxoprolinamide
Cl
MNﬂ
E57 N . 301 2.15
N-[(2,6-dichlorophenyl)methyl]-1-
methyl-5-oxoprolinamide
gan
N
AP~
E58 | © 281 2.27
N-[(3-chloro-2-methylphenyl)methyl]-
1-methyl-5-oxoprolinamide
F
N F
o’Q\\{ FoF
E59 e 319 | 232
N-{[2-fluoro-3-
(trifluoromethyl)phenyljmethyl}-1-
methyl-5-oxoprolinamide
-
N
o% F
E60 | o 285 214
N-[(3-chloro-2-fluorophenyl)methyl]-
1-methyl-5-oxoprolinamide
Cl
Ci
40\\(”: S
S
E61 I o 315 23
N-{(2,4-dichloro-6-
methylphenyl)methyl}-1-methyl-5-
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59 WD 2008/ 003697 PCT/ EP2007/ 056675 Exanple Retention
Chem cal nanme [MtH + tine no. (mns) oxoprolinam de

WO-2008/00868262 0 315.1 2.26 1-net hyl - N-{[ 2- met hyPEBEP2007/056675

(trifluoronethyl) phenyl ] methyl }-5 oxoprol i nam de N |
E63 I\I\ QQﬂ O ’) v
N-[ (2-poy ézl f1 uor ophenyl ) net hyl | - Retention | .
1- metihyl-5-'0xoprol i cAgitRl frarfle F F N| [m+EP4 O tigded 2. 1
N-{[3J-fln®oroq2 (trifluoronethyl)phenyl] mathqu}”B

met hy|l - 5- oxoprol i nami de The ami nes fequired 'i‘s)t he
synt Hesi's of [exanpl eoxagrofiamiRr € pr epar ed agcor di ng |t 0

t he codiir o !‘If\(“f‘l’l had rocnoct i vunl \I hollowr 1\

LEAYAAA%L% LA Xe] UCOoCT T OoCUT, T oI CGoCTT Vvl TCTOVVU.

{[2-Nethyl-3q(trifluo onet | I 'henyl ] mst hyl|} am ne
hydr dchl ori d¢ (Am -o 5 prepare Exgnple 62)
Borane tetralydro ,QP M .4 m | 39. 4 mml) was

added t% sol ut| 2- et hyI 3- “05 i%l
benzg e (2|9, 9, % |ntetrah‘ rofuran ( ni )
and |stirred|at 7b@e'f“é$'fN§ ey ovs showed |i nconpl dt e
react|i on so heamﬂumg:mw?}@@ﬂ}%mder hr gon vas

contijnued overni ght an eyl Or @ further |5 hrs
foll guing thils. The reac |on mxture was tlreated with

2N aqueous hydrogen c Ior| d¢ and stifred at| 100C flor
4 hrg and then |eft ver the|weekend. The
m xt yre was feduce tNo dr undefvacuum and t hgn

partilti 668d bet weed di*chl or omet hane an3802N 20

N-[(2-bromo-4-fluorophenyl)methyl]-

1-methyl-5-oxoprolinamide

FFF
F
N
N
o

N-{[3-fluoro-2-
(trifluoromethyl)phenyl]methyl}-1-

E64 319 2.1

methyl-5-oxoprolinamide

The amines required for the synthesis of example 62-64 were prepared according to
the procedures described, respectively, below:

1) {[2-Methyl-3-(trifluoromethyl)phenyllmethyl}amine hydrochloride (Amine used to
prepalre Example 62)

Borane tetrahydrofuran (1M, 39.4 ml, 39.4 mmol) was added to a solution of 2-
methyl-3-trifluoromethyl benzamide (2 g, 9.85 mmol) in tetrahydrofuran (75 ml) and
stirred at 70°C for 5 hrs. LCMS showed incomplete reaction so heating at 70°C
under argon was continued overnight and then for a further 5 hrs following this. The
reaction mixture was treated with 2N aqueous hydrogen chloride and stirred at 100°C
for 4 hrs and then left to cool over the weekend. The mixture was reduced to
dryness undervacuum and then partitioned between dichloromethane and 2N
aqueous sodium hydroxide. The organic layer was separated using a hydrophobic
frit and reduced to give a residue which was purified by flash silica column
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aqueous sodi um hydroxi de. The organic |ayer was
separated using a hydrophobic 15 frit and reduced to

w@raws/0a36pesi due whi ch was purified by flash siPCT/EP2007/056675

colum 60 WD 2008/ 003697 PCT/ EP2007/ 056675

t th 0-5% / t
R TRLYing ik oL 2N dimoaRm e T d el Eie g . The
sblkentivessi eldporatdtedndithe residliegtakan upeinltfigthyl Rthelr bAAtregtediwith 1M

M et hereal, h en hl.ori
cBreita B Boeionae, ofeelid o preaintplad i sl Sd by ftration and
thimswad ethed I iritutatet editiM dibhidtopddtigareneint aafterarittratibh e2-Methyl-3-
trat

(lbysrpRel Darrss Wviatye mussmiorss (4 8) arscphidprces @ whie

sflid. 4 g) was obtalned as a white SO|Id LG M5 [ MEH] + =

LFZ@SW%JEN &n 'ﬂ%ﬂé'mﬂ') ﬁ'@ nﬁétggn ne hydrochl ori de

(Amine used to prepare 10 Exanple 63) (i)

- mo-4-f1 uorobenz olm de 8, ol )
28 B RorA De RB D B yRgne S okokdicile (TP Be Ly tnsgrepare
Examgierg3) hy| f or mam de (200 m) and stirred at 80C for
18 hrs overnight. The m xture was reduced under
vacuum and the residue was 15 partitioned between
(idli 2Bropho-éflnembeamzy! bhemide (8§o018.8 snmelj end pbtassienh pitttialienide (4g,
e
24 IR poln B S i BB RS Tl LR =Rl S 1 or s
hso divenmighti| pizet emgtbsen wass| teduestl anderevapuimatand the isidae was
" i . s
rifEhe ey el Fonp it SBo 3R BroffE o ohd et dtRous
Idyeuwons waehgd Vit trioye théH2 x50 nrdllo| BreletBérdbfjersiwerscasbined and

) ey BBttt SBAEHARIE e ot
(3 86 ant iThe sdlidevas Biugatediwitht methafoli gndHjiutationi geevehd-H{R-dr@no-4-

flggrfﬁgénﬂnet}%ﬁ-1m5i)1dg\@ﬁ Iﬁglq)@&*oﬁé) ad asé'b%ee(a.%bodi vﬁIich was used

withoutdurhelr [putificapiore imthg mextisidp) - 1H- i soi ndol e- 1, 3( 2H) - di on
L@,,\(,,g ['%n‘g J”%‘g)ll }etérﬂloﬁttn%n-ota 30%@%‘%) and stirred at

omtenperature overni e reaction had not gone
(lt)o Hygrazinephystrate (0H65t i, §1smmg’é was addediocanuspension of 2-[(2-

bﬁﬁ‘% 3Iu31topflt9%n{§‘ﬁ{e/l]ou d@B@h?llgﬁ &?ﬁf alof‘né ﬁéﬁﬁpﬂﬁ in ethanol
(G mlX and stiread abrqoerntamerainnei ekermiglatn ‘c‘r@rwtl@m@ad not gone to
céthaeﬁérf d ﬁ\%aétg%e 4 ﬁwérﬂ%%uﬁ%ﬁg?rhgaf@ﬁ%? QBo4 td? Lot of 2 hrs (the

i ned et hanol fractions
meixtersditEed avhite and wloudy duringethisiara)uithe vhﬁurermﬁlteredgto remove

sbﬁﬁoﬂé’r?cé!@éd Q@%ﬁlga‘récﬁﬁgéi nP&h &fbs%@%‘%ﬁé’&wﬂﬂ @ﬁlﬁ%gﬁh\pgg and

rrde and orret e organi c
thanghe gombingd iethgnel fractiensoMersieyaporated tcrlde/neasq ur@dﬁnyamayrer The

r%mﬁaﬁ{léﬁﬂemgg‘ Wﬂ%ng& C@Wé&“@ﬁh%@e@p 2%§5|§‘tc¢1%ride and

vg aqueous |ayer was then re
dicaloramethane. edbe cEgapisl Rhape|waswsepalater peing pehydgyphotrigdrit. The

aﬁ@écﬁ WK &asHER \th ﬁ'f% éjﬁﬁﬁﬁ%n?éw&@@n@@%é? d again. The
roge

car bonat e tron and extracted wt
aaue,qusdamfefmath@n f@b{ﬁéﬁ alnﬁefnvafvyumvyt@rlmpelefm"@w &atid g5876

g &F’rﬁ! %Bl'ieo?WgrQat‘gﬁe@tuP:@t Qéiﬁ‘ravéa' 5&ué%§ SRR !RyBfbgLR carbonate
solution and extracted with dlchloromethane Seperation by hydrophobic frit and
evaporation gave a residue which was dissolved in diethyl ether and treated with
ethereal hydrogen chloride. A pale yellow solid precipitated from the mixture,

Evaporation and drying gave [(2-bromo-4-fluorophenyl)methyllamine hydrochloride
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et hereal hydrogen chloride. A pale yellow solid
precipitated fromthe m xture. Evaporation and drying

wW@2an08/0p3627 br onp- 4-f | uor ophenyl ) met hyl ] am ne  PCT/EP2007/056675

hydrochl oride 61 WO 2008/ 003697 PCT/ EP2007/ 056675
9 g). LM [MH + = 203, retention tinme = 1.08
(é?%%s)es 3

LCINS {9} &-203( tetentibrtimeret.0§ mimheny! ] net hyl } am ne
hydrochl oride (Am ne used to 5 prepare Exanple 64)
Borane tetrahydrofuran (1M 19.2 nl, 19.2 mmol) was
3;&c{[139ﬂ1:adas—lﬂttﬂﬂsaohnt®l)|shﬂryl]MGﬂ’nyl}aIﬁine hydrochloride (Amine used to
0 |quororrethyI)benzarri de (1 g, 4.8 muol)
p[erpaf I?’faﬁlé uran (40 nl) under argon at room
tenperature. The m xture was heated at 70C and then a

SRR, 15755102 50 IRR A0 T ouson
ob Bdluotd2-(trithekemethylfieazamidet (1og 4B xhmpk invdstrahydfofidtan ¢40 mli)
SO R ipah Bl el BRI Ll PoaB AL S en o
furmepe!lqwtjobbcframe tefahydnofuss. (m\qmleiﬂjmnmmmm;adranm hbating at
7RR% Wik B g Wbking.Pof ol Bt B, o
teropperatuecancathen (r8ated 3Gthral) aqudees tydioger ehloridm (fiSoml) ape stired
oLk e A VEHBNA, ANEIOUOLS kBN g e
until thelpbrdf dreomituremas betweearéed and thargthe ikt washeldrasted with

ol 2P 2 e 1he Sied EbR yefh bord g it o
hpdrephgliic &it end fhen readpm:a@dtundsr mgumolﬂheo'esdueaya& eeslinsaived in

S, Wi W0 ISR 18 8 ol e etow

oikndrheadiewasidissolved in 2luaguesous mydregan whoride.ed whitepsecipitate
t 4 a i

bl o0 6 e FUT T b P B B

1G|gs§61><mumms dTm pglumnemwese flashed: wihmethanpt andi water and then

dﬁ‘hq] Hi rv?é%eﬂ’se%htlo%ééi’\e?ﬁmé broﬁ ctTOf e Rl 1§G4PHAAbSS were

e mxture was re er vacuumto give

rqc[u@ed lupderovwaguurpso giviei & yelloworietord, 9) phes 9l Was diggplvadimeiethyl

¢fé?fah{r9£tb8’%ﬁ‘§1§| XIMWeFe%I Hl‘ogen Lc(l:{ldy{ée[m,l'ﬂnb moileq%r?]cipitate
retentlon time = npl es 65-69
feredpl edhe amtwﬁeM%elfW0@¢awn665)VaﬁEM@ e epide ed {[3flugro-2-
(RS e th ?%I%?Iﬁ'ﬁeth arﬁ.h@hyd#sa%ﬁd%%éwrmm;ml e 12 by
substitu 1g e ropriate amne (or salt thereof)
LEAYS iMeH]" =21 ;EP-tQTI’“iOf'It'[I@r-obﬁéﬁWl)tﬂ%t hyl ] ami ne used in
the procedure described for exanple 12. Al of the
am nes used ito nake the conpounds shown in Table 5

leg 8269 bl e from comrercial sources or can be
prepared using routes described 35 preV|oust |n t he
chemcal literature unl ess stated otherw se.

The cayPles. BRgetep5I0mE blecd) WereRrepalFd ﬁe@em@zé@aoeeus to
tMRYebdtibeH o Eb(aﬂﬂﬁé ¢2’ by%hb‘sﬁltd’fﬁbhﬁ@' appropriaté %ﬁﬁrﬁé gﬁ@alﬁ Hereof)
exanple 12 fr t he case of exang) L

foretheo 2,8, zwéglguorophenyI)methyI]amme used in the pr cedure described for
example 12. All of the amines used ito make the compounds shown in Table 5 are
available from commercial sources or can be prepared using routes described
previously in the chemical literature unless stated otherwise. The 1-ethyl-5-oxo-
proline used to prepare these examples was in turn prepared using method C as

described for example 12 apart from in the case of example 65 where method A was
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62 WD 2008/ 003697 PCT/ EP2007/ 056675 wused. Table 5
Retention Exanple Chem cal nane [ MtH + tine no.
wa@ r0m®)369F ON\ | C o CI E65 333 2.31 PCT/EP2007/056675

N-[(2,3-dichloro-4- fluorophenyl)nethyl]-1-ethyl-5
oxoprolinamde N E66 J o 288 2.41
u ‘?‘gt hyl - 5- oxo- N-[ (2, 4, 6-
trimethyl phenyl )methyl]-prolinamde O-N\ F E67 O F
Tég%ﬁl 96 N-[(2,3-difluorophenyl)nethyl]-1-

-5-oxoprol inamide cIl / N 1C E68 OJ O 315

2.39 g [ (3, %-di chl orophenylT) methyl T{1 - Retention
et hyl |- Bxasx@@r ol i nami_de / N~d O|E. EG9 0 299 2 22
N-[ (3- chpro{2-fl uoPgﬁMPaT%t hyl ] AP © time
1- et hyl - 5- oxgpr ol i nam de (mins)
F
N Cl
J (e} Ci
E65 333 2.31

N-{(2,3-dichloro-4-
fluorophenyl)methyl]-1-ethyl-5-
oxoprolinamide

o

E66 ) o 288 2.41

1-ethyl-5-oxo-N-[(2,4,6-
trimethylphenyl)methyl]-prolinamide

S

N-[(2,3-difluorophenyl)methyt]-1-

ethyl-5-oxoprolinamide

E67 283 1.96

E68 315 2.39

N-[(3,5-dichlorophenyl)methyl]-1-
ethyl-5-oxoprolinamide

E69 ) Y 299 2.22

N-[(3-chloro-2-fluorophenyl)methyl]-

1-ethyl-5-oxoprolinamide

Example 70 N-[(2-chloro-4-fluorophenyl)methyl]-1-ethyl-5-oxoprolinamide (E70)
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5 Exanple 70 N-[(2-chl oro-4-fluorophenyl)nethyl]-1
-et hyl -5-oxoprolinam de (E70) 63 WD 2008/ 003697

wEANBEFRID7/ 056675 O N N O Cl 1-ethyl -5- oxopr BCT/RR2007/056675

(0.100 g, 0.64 mmol) was dissolved in a mxture of

di chl oronet hane (3 m ) and dlnethylfgrnan1de (0.5 mM)
and to this was added (3- 5

di met hyl am nopr opyl9d -eth
hydrochl ori de (0.147 gN 0. , 1

hydr oxybenzotri azol e .1 g, 0.47 mmol ), and N-ethyl
nor pholine (0.244 m, 1.92 nmmol). The m xture was
stirred for 10 ninutes and then 2-chl oro- 4-

LpBIRETIAR S B 8TIBHE 2 g o o

dicblopemethanes (3 Mhandidirhethgfonmamides(.8 manddo whis vas added N-(3-

SR FRRBYT N ansea i MRS 0 Sa S0l o
hiydrpaybenastriaznie (@ 04.g, 0@7 mrpd)i)iaﬂds\é-pmyhtmrpmmlb (0.244 ml, 1.92
nﬁﬁ%amﬁ% V}dng(purem Ss gﬁr%y 96° an hr%n}%te(sz gﬁd thgr? Erk%loro-4-

i ned organi ¢ ['ayefrs were concentrated to give
flyerobenzy@inineangag hddBdARDS’the unistecriend syrripgicohiirecd tqvernlght (~16

(/PR AR TPG Sl e ol #req i satugtoo squpous
sodiimahyddegenOcdBonaly (& mi) and stitied eigoaiusly. for_GiWBn[nMebl] +The
agug&% Ia&grt 8@% rgﬂwg(sleéggl rr? ;D%gg% %%%ﬁrc‘a}%{l %% SAgthhmore
dipbtonadetBane (2wl oal). | The edmbined organic layers were concentrated to give

yehévg off EQ grt?g ffva%ltsﬁgge%{agﬁtgy Mnﬁ@@ E}’ Haﬁ% td@'é&%%’a%ﬁ?é?éd&l Plc to
gweeltsliwl-dﬂbr&ﬁdblpcdphamlmmmyl]r‘ne’mlﬁleﬁ akwDeprplinacedh (@06@g) as a
t d

WBEERIE Lot 365 020, et B gL vt ori © o

Etnenhtcumgrtstre)fcessaﬁ 8(0318/ on&9 detatmiaed py qhwalu chworp2tog@phy method B,

on.
e BRL o G Roh e ki1 RO 48Rl It
r@entmtlrrze—ﬁmsmmtﬂsl) was added portl onwi se. After
addition of all the sodium hydride the m xture was
stirred at OC for a further 20 mnutes until nost of
Thael-ethyi-oxaproting used i pal abaueeproredune evasagrepéred asadesstbed
bb@wr 0Om tenperature and stirred overnight under
argon. The m xture was then treated with saturated
(hquewyerghiiamici asid ethyloepige €dI7uigi 026.83 Smmp)). waig edissolved in

RN it SRR, 20 SRR Sl e o
pFilecyetiomispiatien. of ijamas cpealed ite 0°Gene smluredwyﬂpdq)éﬁ;o% mgoﬂ 1.11g,
2% %%&@ I)%’J“é&ﬁadsﬁd?ﬁd iy, ﬁ\ﬂér b&Gifort BP g&ﬁéﬂntr@dﬁde the

reen/ own ol | IS was purl

nzmvme% gtirgdagh0 & qucaa UStHPUAR Mipules mtl|o@p§ip¢€//th€ Biubblingehad
st%P 6@%(3?%5%&9@"%5? t@n%&r%cf"tg rr@éi‘h §8hp&hturd E}ﬂi sBfr&d 6@(§‘rnlght

xane Ive ethyl hyl - 5- oxoprol 1 nate as

catpodi i m de

_ up@eq GO0 |Tr(el urg) wahithan Mgtegg@tjw paturated aqueous ammomum

chloride solution (~5 ml). The organic layer was separated and the aqueous layer
was extracted with more dichloromethane (3 x 20 ml). The combined organic layers
were dried by passing through a phase separator and then concentrated to a
green/brown oil (3.2 g). This was purified by automated flash silica column
chromatography (Biotage SP4), eluting with a 0-100% gradient of ethyl acetate in
hexane, to give ethyl 1-ethyl-5-oxoprolinate as a yellow oil (1.33 g) which was used in
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64 WD 2008/ 003697 PCT/ EP2007/ 056675 the next step
W thout further purification. (ii) Ethyl

wa2@8l09369b- oxoprolinate (1.33 g, 7.18 mmol) WaBCT/EP2007/056675

di ssol ved in ethanol (10 mM) and cooled to OCin an

i ce bath. this was_added 12.5M aqueous sodi um
”I"ﬁ/@ﬁ)gﬁ eBé"'@BPUPT“Eﬁf uiifieaiony  21.53 nmol) and the

(W) Ethyr ﬁeﬂ@SS-‘@kd);frblﬁﬁtef er3s g, ﬁwrrﬁn@)t was 8i6soivEien %IHA#'BDMO mi)

I under vacuum and agueous resid
SO0 B B it Ko 240l d8 AR BT CABM paliscUs sodium
muﬂ;xnda@eluw@h HTE2 A, 21063 eHdDUM the merevw&hétﬁﬁéuqsmt Rours at
a

Oné nj[| g_‘ar vacuum and then extracted w t

xt % e nol RS, EYPRATAIES ri¢NGeE JBFEHRRBF 18 anyeaus Frsidue was
asiifiet atit 2N HaBeSWTHYdNESErOEIeieCtol BRI The WRlutne of the aqueous
pQ:}oncentr dtogaﬁale ellow oil which on d

r
0,558 108 19 758 Loy AU a0 g SHIRStE AT & B ndige of

cﬁloMTbrhEaﬁd)isloﬁrdoéndIszG\Dg a Eﬁ@@é@‘éra?dr 8thd ébrﬁblﬁ&jm@bmc layers
anal o t hat descri g.f |l e 70 above th

“@6%@??&8@“‘3360 2B V&ﬁ%"éﬂ Of Wiy P% IrpYacie P@’SB’H'@EQF%&'V‘* 1-

eliyyl-5.orsproling ag'gwhitesaiann aprg)at e anmine (or salt

thereof) for the 2-chloro-4-fluorobenzyl ani ne used in

t he above procedure. Al of the am nes used to nmake

BExampkemamds shown in Table 6 are avail able from
commerci al sources or can be prepared using routes

descri bed previously in the chemcal literature

I emanéert anaishout torthats @escvibed fordBkiplé M@datidye ®Bi dompounds

HP t he enanti oneri c xces of the |soner
AR P Q0B GrbrrSd Brrye o ipupe Lt b cpiRele gmine (o
saltferedffor e 2- aﬂno@emncabbmwaﬁﬁdmiselds&@w ébdsrarpwﬁehaﬁ;ean of

FROMIEFS v58 15 kR bR RoBTPORI, AP RRPleaP aryalibie from

cbMitdrdialt $guecesner- ca(rﬂbé Yrepar€d usingCloufés. de¥eribedll previbddly in the

ﬁgr[nthl Iﬁerapt%%% [reai)ﬁ@%ﬂ é%hﬁ:rgc? enmr? det\érr]nned (by chiral HPLC), the

enahtoyherio- emsa Q@reo) iof atve disorher esihbwh is- aksoplistéd ratonigdevith its

sLer?%oecnl C name the %lrgo/seNpalraltlon mef’lg'148 useé4|n7garg'r(:/ﬁ1eses gr|1d the

corresponding retention time (r.t.) in that method.

Table 6
Retention
Example . + .
Chemical name [M+H] time
no.
(mins)
e.e.
cl
OJHNVQ/ 75.6%
N
Cc
E71 Ao “ 315 2.36 _ ©)
N-{(2,4-dichlorophenyl)methyl]-
N-[(2,4-dichlorophenyl)methyl}- 1-ethyl-5-oxo-D-prolinamide
1-ethyl-5-oxoprolinamide r.t.=6.18mins
E72 o% N\/QXE 349 2.44 76.4%
) 0 c F (A)
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65 WD 2008/ 003697 PCT/ EP2007/ 056675 Exanple Retention
(mns) e.e.

Chem cal

nanme [ MtH + tinme

no.

woORqoBAeIhT or 0- 3- N-{[ 2-chl or o- 3-
(trifluoromethyl)phenyl]nethyl}-

PCT/EP2007/056675

t++H-ueromet-hyl )} phenylmet-hyl :
1-ethyl -5-oxoprolinamde (1 - et r)ﬁeteﬁr&xo D- prol i nam de
Example-4. 44mi S Cl oNI1 F 77, 3%, 349 2.5 (A
Nnd.[ 41 chl or Ghegcapames_ o oY+l tme "
(trifluoromethyl)phenyl]mgthyl}{ (mins)
(trifl|uoronethyl)phenyl]ngthyl} ee.
1-et h I - 5- ongadlordaam de - et hyll- 5- oxo-|D- pr ol N4[2=hice-3-
r.t. JI N~f 1A a 4 )
5 o 3 ﬂﬁéfhgl%hzgyl]ﬁwéh I?z_ chl ofo- 6- (g}lucj)Eeret%)%)%heny.I]met.hyI}
met hyI h ﬁmyl)ﬁ-,@pm@pr]amldeet Hy! - 1-ethyi-5-oxo-D-prolinamide
net hyl phenyl ) met hyI ]-1-ethyl 5-o0xo- D priol i namy.g€4 44mins
S—exeproetHnam-de—+——=5-08m-ns—C—7/6-
1 315 2.38 (O N (3 4-di chl orophenyl ) met hyl ] -
(344-dic hyl ] -
t afri e 1 -¢thyl -5-joxoprol i pagi,de
~IIf
A _
349 25 *)
N-{[4-chloro-3- N-{[4-chloro-3-
(trifluoromethyl)phenylmethyl}- (trifluoromethyl)phenylmethyl}-
1-ethyl-5-oxoprolinamide 1-ethyl-5-oxo-D-prolinamide
r.t.=4.45mins
)N o ¢ (%))
E74 295 2.23 N-[(2-chloro-6-
N-{(2-chloro-6- methylphenyl)methyl]-1-ethyl-
methylphenyl)methyl]-1-ethyl- 5-0x0-D-prolinamide
5-oxoprolinamide r.£.25.08mins
Cl
N\/@ 76.3%
=Ny a ©)
E75 oo 315 | 238
N-[(3,4-dichlorophenyl)methyl}-
N-{(3,4-dichlorophenyl)methyl]- 1-ethyl-5-oxo0-D-prolinamide
1-ethyl-5-oxoprolinamide r1.=4.38mins
E\(N\/;
07 ™y
E76 S ¢ 281 2.06
N-[(2-chlorophenyl)methyl]-1-
ethyl-5-oxoprolinamide
Cl
E77 o G 315 2.1
N-[(2,6-dichlorophenyl)methyl]-
1-ethyl-5-oxoprolinamide
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E76

et hyl -

(o]

5- oxoprol i nam de

wORGogA0B9I™ i chl orophenyl ) met hyl ] -
1- et hyl - 5- oxoprol i nam de 66 WD 2008/ 003697

281 2.06 N-[(2-chlorophenyl)nethyl]-1-
C N ONE7?7 J

315 2. 11
PCT/EP2007/056675

cl

PEHER200+/-056675—FExanple—Ret-ention—-no—Chem-cal—nane
[MtH + time . (mins) e.e.| C Feddtiohl N\ | E78
Ezample | 13 N-{] 2- ?hl oro-3,4- d ifll uorophenyl
) pet hyl 1 - 1- Eb4R)Fe 838 opr ol | M4/ de ¥ g N O E79 295
2.24 |N-[(4-chloro-2- methyl pherginget hyl]- 1 -ethyl
5-oxoprolinanmide cl N of |~:6 E§0 0 315 2.23 ee.
N-[ (2] 3-dichl orophenyl) netlhyl J- [1
- et hyl -Sbﬂﬁl%@' F| ON
T
E78 ° 317 2.13
N-[(2-chloro-3,4-
difluorophenyl)methyl]-1-ethyl-
5-oxoprolinamide
Cl
s :
E79 295 224
N-{(4-chloro-2-
methylphenyl)methyl]-1-ethyi-
5-oxoprolinamide
|
0O
E80 . 315 223
N-[(2,3-dichlorophenyl)methyl]-
1-ethyl-5-oxoprolinamide
F
, 0’(3\,\/"‘\/?/
N
s F7LF
E81 F 333 225
1-ethyl-N-{[4-fluoro-2-
(trifluoromethyl)phenyllmethyl}-
5-oxoprolinamide
oﬁ(j\("‘\/Q\
N cl
) (o] F
E82 299 2.1
N-[(3-chloro-2-
fluorophenyi)methyl]-1-ethyl-5-
oxoprolinamide

Example 83 N-{[4-fluoro-2-(trifluoromethyl)phenyl}methyl}-1-methyl-5-oxoprolinamide

(E83)
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OF F E81 F 333 2.25 1-ethyl-N{[4-fluoro-2-
(trifluoronethyl)phenyl]nethyl} 5-oxoprolinamde O

wo-)0s/00369CI O F E82 299 2.1 N-[(3-chl oro-2- PCI/EP2007/056675

fl uorophenyl )nethyl]-1-ethyl-5 oxoprolinam de

Exanpl e .83 E
N-{[4-fluoro-2-(trifl nmet hyl nyl ] met hyl } - 1- et hy
| - 5- oxoprol i nam de FS 8/ 003697

PCT/ EP2007/ 056675 NDF EJF

N-{[4-fluoro-2-(trifluoronethylgphenyl]nethyl}-1-nethy
| - 5- oxoprolinam de was prepared in a manner anal ogous
to that described above for the synthesis of N[(2- 5

Neti#-fluorof-(tiifuorapetieyi)phemyintefhli}- trethy)b-oxepretinantite nani dewas

A oo ol AnaloddB Y i gRERRpg PbBYe KR RPYrifetEor ngi2-

chioea-#flueropbemybmethyij € -ethyl-5-oxoprolinamide (Example 70) but 1-methyl-5-
_f - 2. i fl I v | I '

okbiolie Biekarsc e dosellpe PEBY I es SRELTEY FEmAE SBpllRe and

{[4Nuicfor2-riBdomethy Bttenglimethpitarsin® . ®és misobstibged fidd Phehloro-4-

- -B- oxoproline used in the above procedure was
ﬂé?@gg'%)éa"gggdescri bed below (i) D pyroglutam c acid

LEOMSI[Me Bt et 3194 rdemgion 2ine5= ArtdIninutas. di ssol ved i n

tetrahydrofuran (25 nm) and cooled to OC . Methyl

iodide (1.66 m, 26.7 nmmol) was 15 added and stirring

Thert-methytd5-oropréinendsedtie theuakise pocsnreawas GrepSoati asdescribed
dride (60%in oil, 1.6 g, 26.7 nml) was then added

portionwi se (allowi ng each portion to react). After

@ddi R-ppreglitanaic | acitheetbyldiester hiAdQ | gle 265 mingl) uwas waissolved in

DS R 5D coHBOTD b YBhIN G481 88 257 o) v
added apdtstirmgeapntinuedoios 18 rmiputes undat ergodeat L5Cut Sadiurh-hy8ride
(66")0 ir‘?Bﬁj, 15.6 igf 5@9 rfuﬂBl) @ag tNen added portionwise (allowing each portion to
react). After addition of all the sodium hydride the mixture was allowed to warm to
room temperature and stirred overnight under argon. The mixture was then treated
with saturated aqueous ammonium chloride solution (~15 ml) and stirred for 4 hrs.
The organic layer was separated and the aqueous layer was extracted with more
dichloromethane. The combined organic layers were dried over magnesium sulphate
and then concentrated to a dark oil. This was purified by flash silica column
chromatography, eluting with a 0-75% gradient of ethyl acetate in hexane, to give
ethyl 1-methyl-5-oxoprolinate as a colourless oil (0.27 g) which was used in the next
step without further purification.

(i) Ethyl 1-methyl-5-oxoprolinate (0.27 g, 1.58 mmol) was dissolved in ethanol (5 ml)
and cooled to 0°C in an ice bath. To this was added 2M aqueous sodium hydroxide
solution (3 ml) and the mixture was stirred for ~4 hours at 0°C. The ethanol was
evaporated under vacuum and the aqueous residue was acidified with 2N aqueous
hydrogen chloride to pH1. The volume of the aqueous phase was reduced to ~3 ml
under vacuum and then extracted with a 3:1 mixture of chloroform and isopropanol
using a phase separator. The combined organic layers were concentrated to give 1-
methyl-5-oxoproline which was used without further purification.
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20 The organic | ayer was separated and the aqueous
| ayer was extracted with nore dichloronethane. The

W@ oobiondse7 or gani ¢ | ayers were dried over magneBCT/EP2007/056675

sul phate and then concentrated to a dark oil. This

urj fied by flash silica colum chromat ography,
QgﬁﬁﬁﬁﬁﬁwéQh a 0-75% gradi ent of ethyl acetate in
hexane, to glve et hyl 1- nethyl 5-oxoprolinate as a

ess in th ext 25
b e and sleat P mefiel Pnaactinto el pemiriagd 10 Exampia 70
abematHeyd:og@dnmdﬁ F]auunam beloW. (23blg.7) Wehd pf’é“ﬁéi‘édo%@Substitutmg the
solved in etha to

Phbaramig i Slohelhaich Wi SeiRGHEN G tbeviamine used in

Exgohptex? el eAll afothetanmes( tﬁisefﬂ td hnaan«él thé Qompbtmtfseshm iBtTableed are
ano

f =4 _h t t
YRl R e mBer]SHECosc ol 8. higreRarSH PBA i Sagoribed
peayicesslysin e lehdmizgk litecdtire guMStsvated-lbtheWSe VD-IMHNWI-Gfoxbb@Ime
ase was reduce
GRY o dRE T oS 05 Stafle; Sowas SEATINES FPmend s
oksmplir@pajlrseu wusB‘:xagwme pras e\t/m?ad@té@mnedT h@y C eRikdl NePLC), :
organic. | a oncentrat e
efefiicic. B b Fenonmer sDeth f Aoi st @lpe with it
smnedépiecaﬁd: g?mgoﬁﬁe \A:ﬂrﬂO%awﬁﬁggeﬁﬁlﬁ‘a' [used G 7pdiafithéses and the
a S ur o[ € al so in a manner
Cgﬁg%gﬁmg et n?%awn%gg'iﬂtbgfd“‘?tgf’d ‘Exanpl e 70 above the
conmpounds tabul ated bel ow (Table 7) were prepared by

ng,b |tuting the 5 appropriate amne (or salt
£ greof) for the 2-chloro-4-fluorobenzyl am ne used in

le 70. Al of the am nes used to hmke the

Exagng ounds shown in Tabl e |7 are| Rele8litrapl e from
co

r ci alCreoiitacreneor carl [eHpr epaned usi ng routes
"Qesclri bed previously inithe cherpngI iterature
unl ess st ated ot hervvi se. [1- MetH oxpproline ee.

O1\ \am

(pl pat et aa gescribe—abgvre—of cxxaupl UL —WasS
substlt for tf 1 ethyl -5 10 oxoprpline used in
Exanple 7 8¢ °- grmined (by chiral HPLC), the

Eeanantl omeli ¢ bexcess (e.e.|) 3of the2isonmer shown is al so
listle 0 tler eospeci fic pame, the chiral
separ 8n%¥4?h%yd%&aylf par ant heses jand t he

corresﬁﬂ?ﬁéﬂ)'h@%@f%mm'@m time (4.t.) in that nmethod. 15

rablfe 7 ReTention Exanpije Chemical mame [ MrH+ time

94.1%
(A)

a Fr
E85 335 227 Nol12-chloro.3.
N-{[2-chloro-3- {[2-chloro-3

trifl -
(trifluoromethyl)phenyllmethyl}- (triflucromethyl)phenyljmethyl}
1- I-5-0x0-D-proli i

1-methyl-5-oxoprolinamide methyl-5-oxo-D-prolinamide

r.t.=5.17mins

Cl
O4j\[( \J;j
N N
/
E86 0 cl 301 1.98

N-[(2,6-dichlorophenyl)methyl]-

1-methyl-5-oxoprolinamide

E87 °=“<;]\H/N\¢/[%:1\ 281 2.11
/ Cl
(o]

69




E84 o Cl 301 2.11 N-[(2,3-dichlorophenyl)nethyl]-

1-met hyl -5-oxoprolinamde 94.1% ONI FI OC F F (A
wWEBWsMbIep2- chl or o-3- 335 2. 27 N-{[2-chl oro-3- PCTI/EP2007/056675

(trifluoromethyl)phenyl]nethyl}-

-y oromet-hv \ nhenyv] 1 thyl 1
\LII JITTIoT LD ALl Iu ||||| ] Ty 7

- met jhyl - 5- oxoprol i nam de [1- met "ﬁe’te’f‘me%J D-prol i nam i de
Exampfe, |=5. 17nj ns E86 o QI 301 |1
N[ (12, 6- d%}ﬁ"b‘ia bitfEny 1 ) met T - fime
1- met hyl - 5- oxopr ol i nam dg E87 q-xmifBN €£i 281 2.11 o
69 WO 2008/ 003697 PCT/ EP2007/ 086675 Ekanpl e Rethti on

no. [Chem cal{@Gral®-3-M-H + [time |. (mns) e.e.

N ( - hy 2nyl ) netjhyl ] - 1- pet hyl -
5. oxorB;étg# HeyBh R ) ] (~11( dF F E88 319
2.16] N-{p2xearelpe®id8- (tr|i f | uorlomet hyl ) phenyl ] net hyl }

T-eff hyT - 5- oxopr oinam dg O E4q9 281 P. 1
(o} .
N N i
[l 1k

E88 319 216
: N-{[2-fluoro-3-

(trifluoromethyl)phenyllmethyl}-
1-methyi-5-oxoprolinamide

T

E89 281 21
N-[(5-chloro-2-

methylphenyl)methyl]-1-methyl-

5-oxoprolinamide

03(1\(”\/@
N cl
g F

E90 2 .
N-[(3-chloro-2- 85 1.98

fluorophenyl)methyl]-1-methyl-

5-oxoprolinamide

Example 91 N-[(2-chloro-4-fluorophenyl)methyl]-5-oxo-1-phenyl-prolinamide (E91)

og\gn v(;(

5-oxo-1-phenyl-proline (0.072 g, 0.35 mmol, prepared as described below) was
dissolved in dichloromethane (~2 ml) and dimethylformamide (0.5 ml) and to this was
added N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (0.081 g, 0.42
mmol), 1-hydroxybenzotriazole (0.057 g, 0.42 mmol), and N-ethyl morpholine (0.134
ml, 1.05 mmol). The mixture was stirred at room temperature for 30 minutes and
then [(2-chloro-4-fluorophenyl)methyllamine (0.067 g, 0.42 mmol) was added.
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N-[ (5-chl oro-2- nethyl phenyl)rret hyl ] - 1- net hyl
5-oxoprolinamde O-N ~ | Cl OF E90

WORGgBeIBAT or 0- 2- 285 1. 98 PCT/EP2007/056675

fl uor ophenyl ) met hyl ] - 1- met hyl - 5- oxopr ol i nam de

S D WS, CBP R PYEETEN R ROTH PRIV, 30 et ixtyeovas

dilutad nmwiie mﬁﬂal)dlcﬁlbromieﬁdane garfid GsaluratedSaqueous sodium hydrogen

o8y, [ IER paliohy Vi et sftadefn PciERIRG Hihemore

d(chbrm’rhéthanm (Ialigeibtsy! Toe rvambihed(diganidcriayemndere ahéhivasheiswith

bﬁﬁ% ng@flﬁ éry,ng r\r/?tb n'\égaesdtpr% %ru Qggge)mﬁaj)orapgn 6 trhgos%iviem tﬂgn gave
alyeligw bid whivbnwas purified| by ridssQbirécted ddtchaatearbiP)LC. #ihlly trituration

hyl . 134, m, 1.0 I Th '
chitB Bter Pan bR la sty abibis Hter o Ras and il Siner
gai?enafte(rzmﬂoormmgvfyingorppuleem{(%a:mdrbw-f]Lmrbphenﬁly)nélﬁ)ﬂ]-g-pxo-1-
e Bt 6% 3 R SR CEAY MatE: =2, rmiepin dime -
2r46ominutesper at ure and then the m xture was diluted
wi th nore dichl oronmet hane and saturated aqueous sodi um

hydrogen carbonate. The aqueous | ayer was separat ed
Taad- ceoot‘r-almetr@rdpmiummusm!rie thedaboive pravedtreaves frépaakd gs fdiows:

(@ I%r%n@ %& g aglld%z?l%l %8\‘?(5{(? %@g&rﬁg%t hec{h Was{il gsolvédtin d|50xane 5
nify apbireated nwtbft?s*_.(ulbelszyll|d@wacdatbae1)dgpawwlura (@)e(lOlCtS& @i0.06 mmol),
i ERyB RS 0F o iR sef e, OBe o R fimon and
Xantphos™1 (QL1 14 )gt W0 aimal). c Hher msattlhgnelxmn@l whsehéated at reflux

%?%‘%t aﬁﬁl\étr?e& rﬂ&?iﬁé’h %t %%%%ﬁrgﬂefgt% héian%ure was diluted

with emsthanm ehd flldmedieTbé)f ibate \gas eaparaidd me/asm and thleﬁ:/pHBmoned
b&%}%j&ic?ﬁ%é%e haﬁé %F& rséf&a%é&&gqueciu%%o&g&?h %ethec Tho a?e The
apuepsrleyeragad eJI(tramsi with ndpe gohtogdroethamne (3aahq:l,|o&t)ra}id then the
c mﬁﬂ;)ﬁ%% égrgraﬁgt Ig&er\%vi' %%re%ls%emthd ibﬁﬁé’ | aVn‘t:‘iOI di’i@d d&v%?( a}ﬂggr{égium
stiiphatediByeperptioniefitba selventegaue pdirightlyellow (ré§idyeOwbisB was purified

gﬂgg*n 878 dquy m&%h%%%%@%?@@i@g?wﬁﬁ%l dlené E<an P ét?'n)ﬁl,gcetate

esium car onat ;
in( Rexane, tg,give. methyiripbya-1-phenyirslinaté (078 gétasraeye,llaw dile dthesdwas
ufld irn%é H&xt step without further purification.

(iiy Methyl 5-oxo-1-phenylprolinate (0.078 g, 0.36 mmol) was combined with 2N

aqueous sodium hydroxide (2 ml) in ethanol (2 mi) at 0°C. The mixture was stirred at
between -10°C and 0°C for 5 hours. The solvent was then evaporated in vacuo and
the residue was acidified to pH1 by the addition of 2M aqueous hydrogen chloride.
To this was added dichloromethane and the mixture was passed through a phase
separator. The aqueous layer was washed with more dichloromethane and then the
combined dichloromethane layers were evaporated to give 5-oxo-1-phenyl-proline
(0.072 g) as a yellow gum which was used without further purification in the next

step.

Example 92 N-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}- 5 oxo-1-(phenylmethyl)-
prollnamlde (E92)
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overni ght and then allowed to cool to room
tenperature. The m xture was diluted w th nethanol

wa@pashoickered. The filtrate was evaporated i n RPEEPR20ATS6675

then partitioned between dichloronethane and
saturated aqueous sodi um hydrogen_carbonate. The 20
aqueous | ayer was extr g Wi tcr|1 o Fé di chl or onet hane
(3 aliquots) and then_th conbined organic |ayers
were washed with brid Medlover magnesi um

sul phat e. Evapor ati ofof th® sol vént gave a bri ght
yel l ow resi due which was purified by flash silica

col um chr omat og raphi/ el uti'r)}g with a gradi ent of
Sexgdbirdenymetiybrratine (9. H00hax 848, Mol grerarag iasydescribed below)

m@s%b%@h?ﬁ%ﬂu?ﬂ bMErﬂor()%eWa%eQ()z 531§l)aémﬁed Aﬁ?ﬁﬂ}/ﬂqhamlde (0.5
t her

Thi s was used i n the next

Ml a9 ciﬁltﬁ'ﬁ Vere) addedy IN- @@m@thy wpwwretaﬂ@arbodiimide
h{&obH 8r|db (@1@§8m5)m%§ ﬁﬂmmn%th J\%\'(O @?4'%016955 mmol),

sodi um hydr oxi i n_et hanol
apd N-gtrw! mesphaline d4atml Hedvewnpl)- 1 eawtte:v@ wasy stired for 10

~nh|%=lé§ anﬁhmeﬁ qtzz@rn&rovsagﬁ.ftueﬁdﬂne%@@%ﬁ\ﬁﬁ%thﬂawQo el g 055

he resi due was aci d %h he "addi ti on of
5

"HERJ);WG% afder agd thecmidxgie was s@(recréort Rakiraiee agueous sodlum

h?dr@@ér?rcgfﬂ%hgt@nﬁoarﬂ WdiCadledt A P fixRare S&frel h\F@d)rg@sI)a for 15
hase _separator. The aqueous | ayer was washed

r%#%'s dT e PrepBicwhAshwas separaias wWith @ phaserseparator and' the aqueous

pHASEVES REBHSHARE ﬂuﬁMé\* a%qlﬁ&é ?f BiKAIBRINAt8She (‘3 )QiO/ fl). The organic
5- ox0- 1- henéﬂe proline (0.072 g) as a

frRpianR Wi corpRiedand dried Pxﬁrt%qnegym w'@mtqv oﬁh¢ ﬁgl’% was then

eﬂéﬁﬂrateétaﬂe the? Resteie M sep fified b mass dlrected automated HPLC to give
[2-chloro-3-(tri fluororret {) ) phenyl ] met hyl } - 5- oxo- 1

p“'(ephenyl el drigro-Suitrifuerpamgtiopd)p E@\Q]f“eﬂlyl m@épfwsmezhw )-D-
Rﬁ;{é,ﬁﬂgoow 056675 F O F Cl 0

qurollne (O 100 g, 0.46 mol,
LEM%:WEH] a's41de§eé‘?']t'Béél &1 ¥ MiYeS-di ssol ved in a

ERbrtiomieticQixcedsCHl 00.09E bb ¥t rinhed U?‘chra!"kﬂwromatography method D,
or mam de this were added

di net hy
B e PR TSP BB e S daheniiny-D-
phyrgameiel ori de (0.105 g, 0.55 mmol),
1- hydroxyb triazole (0.074 g, 0.55 mmol), and
f#@%ﬁﬁ!m%%ﬁgﬁglf‘?'%eio 143 m, 1.37 mol). The mixture
was stirred for 10 mnutes and then
2-chl tr uor onet hyl.)) phenyl ]. nef hyl } am ne
Thh 5580 - BB hARTSInga SSeih b aen PR (Hegbey kgve was
pfdpargdess folowsl hr. Sat ur at ed aqueous sodi um 10 hydrogen
r bonat e dded,.an thegﬁlxture Sti

Rﬁ%@%@?lﬁg? 8 50"Rinf S iiRlvet 15 21 Sisets gt Tharonize
(R r20 @eholy drfidl stirleld 61215 @dutés. o Thamilxtufee was| teliBeated with a
solution of benzaldehyde (1.1 ml, 10 mmol) in ethanol (3 ml) and stirred at room
temperature for 30 minutes. The mixture was cooled to 0°C and treated with sodium
borohydride (0.030 g). The mixture was allowed to warm to room temperature with
stirring over 4 hrs and then washed with diethyl ether (three times) before acidifying
with concentrated hydrochloric acid to pH2. The resulting precipitate was filtered off
and washed with diethyl ether before slurrying in ethanol and azeotroping three times
with more ethanol. Finally the remaining material was slurried in ethanol (50 ml) and .
heated at reflux for 16 hrs. The mixture was then cooled to room temperature and
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phase was washed with further aliquots of
di chl oronethane (3 x 10 m ). The organic fractions

wowe0s/0ewpbi ned and dried over nmagnesi um sul phaP@T/EN{ve7/056675

solvent was then evaporated and the resi due was
e%%;?éégt!egqn pé(c %srylng aﬁordg purl{=1t5O oxo-‘fa ?phen Eh%/l)gr'oﬁr(?e.15
N-{[2-chloro-3-(trifluoromet hyI ) phenyl ] net hyl } - 5- oxo- 1

Exalgf ¥ o R ghieres-Ricropepybieenglariop erbias Eliroinaide

(€E98). 0% as determ ned by chiral chromatography nethod
D, indicative of

N-{[2-chloro-3-(trifl thyfI §1 ] met hyl } - 5- oxo-1
- (phenyl met hyl ) - D- 20 pr | ' etention tine =
10. 58 m nutes The 5 - (phenyl net hyl ) prol i ne used

in the nethod descriYed above was prepared as

follows: 25 D-glutamc acid (1.47 g, 10 mmol) was

di ssol ved i n 2N aqueous sodi um hydroxide (10 m, 20
thtb{cmlomaﬂ-ﬂsd)rbplnml)fnethylﬁ oxorL(phenylfiethyhpnotinensidevass tpnepared

ﬂ a%a%ﬁgoa\&[ ha opér ?El:uiq %é’s&ngquﬁa gw %%‘Jt ési% ]ofnlll{[chinoro 3-

(lrlﬁutpremthyr)ményﬂmemmemas(phEhb&rnmhybpromamde co(fdxenhpleo  92)

B2 B0 S SR S BB BRI I8 B8 Pl oo

ure
(tBﬂucrbmethyhm&wemetmyﬁ}ammand t hen washed w t h di et hyl
LRIDE M lon1e"L 8 535y 9¥t“e¥ ing wth

conc nt r RIYGIE ¢ <acid . The resulting

precipitate vvas flltered off and vvashed wi th di et hyl

bef ore ' ' I
EShhBl U84 T e SRR i
(B®)erial was slurried in ethanol (50 nml) and. heat ed
at reflux for 16 hrs. The m xture was then cooled to

room t enper at ure and®<{2 )WO 26Q8/ 003697
PCT/ EP2007/ 056675 evaporated i uo. Drying
af f orded pure 5-o0xo- phgny )proline. Exanple

93
N-[ (2-chl oro-4-fl uorophenyl ) net hyl ] - 5- oxo- 1- ( phenyl net
hyl ) prol i nam de (E93) KINNJcf OS5

1N’3 ‘§‘§’F§ BloRo OﬁAéJ grtyk’) ﬂﬁﬁ&yﬁr]epé'eexe@ d'es&rﬁ)r;é%nyélmtwas

nam ar ed i N an anal ogous nanner
duse‘ol\/h@tm aégl&ureb@adrpwprqmeéhanen&%eml)sar@f dipefrytforgrantder {BS ml)

anlbi’ 1 td u%ggetv%fé) p?@c@gﬁl ] fﬁ?gm rg%g%ﬁoﬁlroéﬁ)hﬁ’rﬁ/thﬂ@érgé{& iinide

prol i nam

WG@CUHW& 0. 311—? ngﬁdpﬁmﬁ’z)l HWQ’WYH%‘W"H@ZQ'?} (‘gﬁ& gl 864 mmol),
3{1([?:/47\] N%éﬂéﬂh pﬁohrkt (g i hpqr%manl )TIHE%%HT@&M{W}%P $0 minutes

retention time = 2. m nut
apd hen &(2eeh oro-4-ﬂuorophenyl)methyl]amlne (0. 097 g, 061 mmol) was added

alghg(a%l b omé-sfétw%oev&nagha MBS hnitakedl HqUESRP 8BINM Ryd¥gen
canonate (10 ml) was added and the mixture stirred vigorously for 156 minutes. The

organic phase was separated with a phase separator and the aqueous phase was
washed with further aliquots of dichloromethane (3 x 10 ml). The organic fractions
were combined and dried over magnesium sulphate. The solvent was then
evaporated and the residue was purified by mass-directed automated HPLC to give
pure N-[(2-chloro-4-fluorophenyl)methyl]-1-cyclopentyl-5-oxoprolinamide.

LC/MS [M+H]" = 339, retention time = 2.4 minutes.
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15 (E94) <ci N N F 1-Cycl opentyl -5-oxoproline (0.100
g, 0.51 mmol, prepared as descri bed bel ow) was

wale@sobiset in a m xture of dichl oronethane (2.BCHEP20a1056675

di met hyl formam de (0.5 m) 20 and to this were added

'Iﬁ%gf &dyﬁlpggrn%esa %p‘{cﬁ@g%e@ &tet o l\(/:earptr)c())ccgeldlurrgl gveas prepared as
fdllolwgdr oxybenzotri azol e (0.082 g, O 61 nmol), and

(l&;ﬁﬁlg%hym%&p%lﬂa?% t&%i’ﬂ%{tg‘gde ;(gfftghmé?q'do anqgl) nvj/axst lesgolved in

metiZanoh (75 eniyladd tetrabydrefodn) (Tetrhiydnidatie meixt(fe WY tHen tfbatel with

oflBr s HeelRbien o4 oadhs e BR 2 findiinss argon. Attnis
Sﬁebﬁﬁg leaotc%lg? 5755 nvr:]/aﬁ Siﬂgdmdto@nahd Icgaclmedtarfoaesqolaseew 10.05
iheib MBS 5 sl e iin R a briRRRRS JHE Fruieoves

cooled tov@3D drl aniitdibathranbareatdd witto ssdioin mbroﬂiydndermuétam@ 380 g,

10.mM), T
RS R e e PN
rmmpermaéretﬂlrein Ontéehe &Mtdagfga%aate’dl fobevtemperature the methanol
ma omat
R aburfG 8 20 1 Fsptreryrs Hbed W idlPpliaps (2g mpane
wapheﬂ IWIHanatiﬁ'ateH@{qNSFOLﬁsl(\)%d?t’l]Gu;r% h)};dtB/@eEnptz‘,gggn‘lﬁte ¢res mme TfheZbréanlc
RIS eI 40 e  F00EOUS TV AR SR opiet e Bl more
dwabrqmtapamee@ as20 f'rtb)l | Ohves cofbined dmdhrylay&sgtvalteacmtcentrated in

Rt SR8 6. e aflivat disanGRPLbluPaR (18 BV A Eka Rt refux

owemight. eTtnasoMamtn/vasr thah edaparaied aﬁtdCthelsémnhrthdudﬂe was purified

R YRR cobnd Bredipucatady ALind s G7¢EH o GRotgheihanolin

drcmznh)methdne; o Igwpemmdmmemy( 0-c88Spenityl- SJ@coﬁﬁallnathichmase used

Xt ur After stirring for 10-15 minutes
Wt?tﬁgﬁqmlt ng?fwgiuon '@oo‘f’eﬁnt gepOC in an ice-bath and
(i) r eidetbyl Wbeloperdyltﬁqurojxhgtdr (&6 @l 12:65 nfrbiol B&easgdissolved in

AT by A o B A il Wi

mlhwasraddadrandhhel mixaeheas stinedh dat @aepempeatee fdred hnst e e@thanol

B AR A S0 ol W S oo
ttwqadmtm sDb@Nwaueyay bgdzrng@achionm e The2®lumg of Téwltmg aqueous
s re B RS (SERA B S5 oo S AR St RS oS 31

racted wth nore ["Oor onet hane
mixterecafnttiloretbrrorayaniseprbpgre $eapectwet>,onsagnar ptiasd separBfor. The

SH5A, EPaytg s e B oSl aRg 0l 8 e
onganict fractiopy ayeve svaporated tohgive esudet nwclothﬁe?]xmmline which
VBYGH B e alch el oS A BACS; aohY

di chl oronet hane, to give crude nethyl

E}éﬁgﬁg@g%tyl -5-oxoprolinate which was used

In a manner analogous to that described for Example 94 above the compounds
tabulated below (Table 8) were prepared by substituting the appropriate amine (or
salt thereof) for the [(2-chloro-4-fluorophenyl)methyllamine used in the above
procedure and/or substituting the appropriate aldehyde or ketone for the
cyclopentanone used in the above procedure. All of the amines used to make the
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wi t hout further purification in the next step. 20 (ii)

Met hyl 1-cycl opentyl -5-oxoprolinate (0.560 g, 2.65
woneB)o3sas di ssolved in ethanol (10 m) and cPCI/ER2000056675

OCin an ice-bath. 2M aqueous sodi um hydroxide (5 nl)

was added and. the m xture stirred at ice
BRiplinds Srd it T8R4 oo Bbie hof Sqm@eril sources or can be
pestaped asiagl routes descrdud prévidlislynia the themial Reiatlite uMRSs stated
Qﬂ%:i dified to pHL by the addition of 2N aqueous
Yi¥58en chloride.” The vol une of resulting aqueous 25
m xture was reduced under vacuumto -3 m and this was
faE%r]@eXt racted with a 3:1 mixture of chloroform and
iI"SOpr opanol respectively using a phase separator. The
aqueous | ayerl was washed w th nore dijchl or dnRétBatim [and
t hen [t hxarepled)i ned ani ¢ fractions Vf/ere .evapor at ed
to give ggude 1- cyc%&%mpa'@goxopr ol| iM&HhNi cHM&ras
used | n subsequent reactions without (further (mins)
puri f j-eati-on{-—30-Exanples—95-99 I n almanner analogdus
to that descri beg=Kor i 94 abovye the [conpounds
t abul fat ed belfow ( TaR ; aLe\ pr epaned by
substfituting|the af [ ine (or 35 |salt
t her efof )d0r [t he
[ (2-chl oEr%‘s- 4-f | uor ophet}yl z?meé hyl ] am ne 3l?§ed i r?'?qwe
. above| procedyre and/ ORIPI9S 3t ut i ng the appropriate
al dehlyde or Ket(oifkg@rdnoethyl)pleenylpyethyiident anone |used i n |t he

abovel pr ocedLre.c@,gpgeng,f_f,_t);b%r@ﬁgrmgé used to [make the
74 2008/ Q( qnqy PCT/EP2007/ 056675 |compounds sho

in Table 8 are avgi abhle fr Sdmrer ¢i al sdurces or
can be prepared usi escri bed previously |in
t he chem cal Iiter%r unl egs stated othegrw se, 5

Tabl el 8 Bt ention ampl e Cheni cal nard@S[ NWH2:3% i e

no. (jmns) \ | F _OC EF E9% 389 2. 66
N-{[ 2 chl or o- 3’l’\| [‘%\'I F?'?’P14U"89’8H%et”ﬁ'5’1“3‘ eyl ] metlhyl }- 1
cycl opent yl - 5- oXopelotutyr&rekensolipamide

E97 © ¢ 313 219

N-[(2-chloro-4-fluorophenyl)methyl]-

1-(1-methylethyl)-5-oxoprolinamide

F
o
=<NjYN\/©/
o cl

E98 /$ 327 2.35

N-[(2-chloro-4-fluorophenyl)methyl]-
1-(1-methylpropyl)-5-oxoprolinamide

F
/S (o) Cl F
E99 377 2.6

N-{[2-chloro-3-
(trifluoromethyl)phenyl]methyl}-1-(1-

methylpropyl)-5-oxoprolinamide
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ON N\ E96 6 o CI 325 2.35
N-[ (2-chl oro-4-fl uorophenyl) net hyl | -

wa2@pobmbut yl - 5- oxoprolinam de F 0==(N-1 N\ PCT/EB2000T056675

Cl 313 2.19 N [(2-chloro-4-fluorophenyl )nethyl]-

1-(1- h hyl ) -5- 0xoprol inam de. F . E98 O Cl
Exainbis BN Borr PR Re O RS RE Rtk ety Sros- 5
otefrdlinaatidey (B100pY! ) - 5- oxoprolinamide i ON\ I F \~N

F OC F E99 377 2.6 N{[2-chloro-3-

(trifluoromethyl)phenyl]nmethyl}-T=1

met hyl propyl ) - 5- oxopr ol inani dé WO 2008/ 003697

PCT/ EP2007/ 056675 EX I

N-{[2-chl oro-3-(trifl Gorpret hyl ) phenyl ] met hyl }-1- (2, 2-
di met hyl propyl ) - 5- oxoﬁ‘ﬁgl inami de (E100) FF C ONN
O 5 1-(2, 2-di net hyl propyl ) -5-oxoproline (0.100 g, 0.5
nmol , prepared as described below) was dissolved in

1Ej(iZ,(‘chljir%%%%trgp?/ﬂ-es-(gxsoppgl%ea (.j1 OtOO gt, hdg %Sol,agge%gre g_described
below) was dissolved in dichloromethane (5 ml) and to this was added N-(3-
dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (0.191 g, 1 mmol), and 1-
hydroxybenzotriazole (0.135 g, 1 mmol). The mixture was stirred for 30 minutes at
room temperature and then {[2-chloro-3-(trifluoromethyl)phenyljmethyl}amine (0.209
g, 1 mmol) was added and the mixture was stirred overnight at room temperature.
The mixture was then washed sequentially with water, 3N aqueous citric acid, and
three more times with water then dried by filtering through a hydromatrix cartridge
(Varian 5 g). The solvent was then evaporated and the residue was purified by
mass-directed automated HPLC to give pure N-{[2-chloro-3-
(trifluoromethyl)phenyllmethyl}-1-(2,2-dimethylpropyl)-5-oxoprolinamide.

LC/MS [M+H]" = 391/393, retention time = 2.78 minutes.

The 1-(2,2-dimethylpropyl)-5-oxoproline used in the method described above was
prepared as follows:

L-glutamic acid (1.47 g, 10 mmol) was dissolved in 2N aqueous sodium hydroxide
(10 ml, 20 mmol) and treated with a solution of trimethylacetaldehyde (1.09 ml, 10
mmol) in ethanol (5 ml) and then stirred at room temperature for 30 minutes. The
mixture was cooled to 0°C and treated with sodium borohydride (0.130 g). The
mixture was allowed to warm to room temperature with stirring over 4 hrs and then
acidified to neutral pH. Concentration in vacuo was followed by slurrying in ethanol
and azeotroping three times with more ethanol. Finally the remaining material was
suspended in ethanol (50 ml) and heated at reflux for 48 hrs. The mixture was then
cooled to room temperature, salts were filtered off and the solvent was evaporated in
vacuo to give a gum. Trituration with diethyl ether followed by drying afforded pure
solid 1-(2,2-dimethylpropyl)-5-oxoproline (1.1 g).

Example 101 N-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-5-oxo-1-(phenylmethyl)-
prolinamide (E101)
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di met hyl am nopropyl ) - N -et hyl carbodi i m de
hydrochloride (0.191 g, 1 mml), and 1-

whyasos3sbenzotri azole (0.135 g, 1 mol ). The nPRI/BPM07/056675

was stirred for 30 mnutes at roomtenperature and
then {[2-chloro-3-(trifluoronethyl phenyl]nethyl}am ne
(0.209 10 g, 1 mmol) was added angrrt he m xture was

stirred overnight at rog e re. The mxture

was then washed sequent pal i ter, 3N aqueous

citric acid, and three rg times with water then

dried byfilteringt ghahydrormtrix cartridge

(Vari an 5 g). The soI vvas t hen evaporated and the

I\{if ue was, puri ss-directed automatsd HPLC
5h|9|29 %gngJoRpr{u?thHJ,I?pByI@q;hyI}I@-oxo -1-(phenyimethyl)-D-prolinamide

Esfpré;id#@d HEd auélb@dl.%whﬁ\ﬁeettbyﬂmét -des€ribed-foi et Jytystn@t&i@mfw {[2-
rete I O

cplpppe\)s( %P@qunﬁghﬁlmr‘@gyl]mﬁgw{ 1 (Eﬂz-dlmethylpropylg‘x 5- oxoproPnaml e
(éxa('rible?1 J%b{?é/ bt @iy 5-oR0-AXPREMArhER I?bi@lﬁhel iR thdplat@bh og2,2-

escri bed above was prepared as fo

dl[""dMW&PrY'ESQé?QP'(nP 47 g, 10 mmol) was di ssol ved in 2N
L@ﬂ?ﬁWSHF;ﬁd?ldmmy@téMbﬁlﬂ;nﬁ(—ll@?thlT@@s nmol ) 1agg treated

W sol uti on rinme aceta

AR RoReam 108 8ar CafRImined, ool doraztopiaphy method D,
ifdRianes of MLE-EHe %Omakan@ﬁnl enylJethyi B oxR $- Bribtihy)-D-
l and tre{gt ed r\?\ll t% sl,Jodl um){a)-gpo%]ml (8 136'@(53"” Theﬁ’)

pFﬁ?Q?’U was allowed to warmto roomtenperature with

r&khtioni tinge 2890 n4|f\ﬁ]1@§ and then 25 acidified to neutral
pH. Concentration in vacuo was followed by slurrying

in ethanol and azeotroping three tines with nore
5eaxban@ihenﬁinemw)pfoﬁr’(ee WRMprépaied At an i ahaloddhs Manpen dedthat

defsef tave "ol salestead 2 e meBHPREMbSoAPrIP e texample

190) it usig Behzdidedleslinthé priaé of ftitnetig)iacetiidengse.evapor at ed
in vacuo to give a gum Trituration with diethyl
ether followed by drying afforded pure 30 solid

EkafnBle2t02i Ng{2ytiohiomphenyb)netion Bhetrsyl-§-bxdpralinantide(g102)
101

N-{[ 2- chIoroS(trlf hyI enyl]rrethyl} 5-o0xo0-1
- (phenyl et hyl ) - m“w PF402) 76 WO 2008/ 003697
PCT/ EP2007/ 056675 FCl Ny N cr

N-{[ 2-chl or o- 3- (trlfluoronethyl)phenyl]
met hyl } - 5- oxo- 1- (phenyl net hyl ) - Dprollnarri de was

@Egﬁw%@egylgg&ﬁyl?? %hyrf%[g]x%rbro mam gtwa%epsrgrgalrg (ljn ;%anner

afblogous- 3to( t thaf | described hybO\{d‘Iefmyl et byrthesis ( @f 2N€[4nfiono-2-
RO R B TR o Bl AR B treBiadd i (2o

dibh(o?o;ﬂwenmnmt\mahme) pyI ) was ox opisabstitited for {[4-fluoro-2-

(trifluoromethyl)phenyllmethyl}amine.

LC/MS [M+H]" = 300.9, retention time = 2.13 minutes.

Enantiomeric excess = 97.8%, as determined by chiral chromatography method A,

indicative of N-[(2,4-dichlorophenyl)methyl}-1-methyl-5-oxo-D-prolinamide

retention time = 6.25 minutes

Example 103 1-ethyl-N-{[2-fluoro-3-(trifluoromethyl)phenyllmethyl}-5-oxoprolinamide
(E103)
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wa@ boostedeoyr aphy net hod D, indicative of PCT/EP2007/056675

N-{[2-chloro-3-(trifluoronethyl)phenyl]nethyl}-5-o0xo-1
- (phenyl nethyl)-D- 10 prolinam de retention tine =
8.09 m nutes 5-oxo-1- enyl net# proline was
prepared in an anab naﬁner that descri bed
above for the synthesﬂt 0 CF,

1-(2, 2- dlnethylpropy/y 5- oxoprol Fne (exanple 15 100)
but using benzal dehyde in the place of
trimet hyl acet al dehyde. Exanple 102

1%&2!-@\&-@%@%8@ f{\rﬁﬁjor%th@ep%ﬂ)ﬂkne](hy%eé }(/oprghn%)r(r{? f (\)/Jalsnpa}epared

ifNa[ri@nnér dnalagousotohtaatydecribéd wbdvel(see telkginp!e- 10} dar B[ [2rehitro-4-

I h
o B A b e REBIF AR CI0HR © LA o, o 2o
tr(ftwrcfrhetbylbe‘r’etjlawmqalhema/bl]awbmbr}lerb-md’nWerﬁylamw ol i nam

Hﬁ?gﬁgﬁgn%fﬁ%?ﬁﬁn]tﬁﬂz éz\ﬂd%'"‘étﬁﬁst ituted for

{[4-fluoro-2- (trifluoronethyl)phenyl]nethyl}am ne. 25
é% :Eg/EeS[‘l%q]Oé = 300. 9 retention tinme = 2.13 m nutes.
excess = 97.8% as determ ned by chiral
chr omat ogr aphy met hod A, indicative of

e P AP BB L0 o) bl B o2 ool o

tHat etebgribeN-fOf Exdnhpler 8-b3-stibstit@tingathe mpploptiatp laemiye {oresiat ythgreof)

fg%%%%%&r@@é?gﬁ@eny%@h#%ev\@e%o ?n8/t 9 3p(?(?gedure described for

Exagiptey12. MK §f2hé Iamjme{& Bsedt toirhakeothe roetrippLigsheiopn] ineliabid § are
aiv%ia{%?%gﬁroﬁl Cgl% alv@cﬁlr e{se Blarcgﬁl bé éapfg(‘)?cp fugf’ng al%ﬁle%ggéjscnbed

ecrl above see exanmpl e
previguatyc ml theochlerﬁlcal literature unless stated otherwise. The 1-ethyl-5-oxo-

oo PP R RS Mask: et e I R s d B0 S Fyeliba © o

debaibedddr Exaotpleotd- 4- f | uor obenzyl am ne. LO M5 [ MirH + =
333, retention tinme = 2.24 mnutes. Exanples 104-109
10 The exanpl es tabul ated bel ow (Table 9) were

Tableghr ed in a manner anal 0gous to that described for
EXculpl e—17 uy stbsti-tut ng—t he appPTopPt —ate—am 'F?etéﬁﬂon

sal Exdhgegof) for the
[ (R, 3, 4-tr]i fl uor oph&igmicabnépe] am ne usefM#i] t|he time

proce@Fbre described for Exanple 12. Al of the (ﬂm‘ﬁes
used to nmgke the conpounds shown in Table 9 arle

E104 — I 272 | 163

N-[(2-cyanophenyl)methyl]-1-ethyl-5-

oxoprolinamide

oﬁ(uj\(“’\/@\cr:
3
E105 — I 340 | 211

N-{[2-cyano-3-(trifluoromethyl)phenyljmethyl}-

1-ethyl-5-oxoprolinamide

78



10
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1-ethyl -5-oxo- proline used to prepare these exanples

wn nranarar] ||c-| Aa—Ret hr\rl C _1ac rh:c-r\r| had f
C A A | U N A

D I |r L ul LI} P
Ex %ﬂ 20 Table 9 Retention Exanp| e Cher Relgntion
+ tinme nChefriBahfame ON | ?y J WHp | Ntime7 2

1. 63 NN- [ (2- cyanophenyl ) met hyl ] - 1- et hyl ¢
oxoprolingmide O N CF3 E105 7 IYO ---- NI 34Q 2AmMns)
N-{[2-cyaro-3-(tr| fT_uorometay] ) phenyl] nethyl}-

1-let hyl -5 oxoprolbaéﬁigg 78[\Wdl 2008/ 003697

PQT/ EP2007/ 056675 | €& R t| on Chem cal |nane
[ MFrHE0G i e ns)° O\ ~I I@9E1C6 @.1797
2.17 1-ethyl yl)-b
oxjopr ol i nclm de%é%ﬂ%ﬂ?ﬁ%le&?%fﬁgﬁgls 2 30
1- et hyl - 5{oxo- N- { [ 4-0xoproli namlde
(trlfluorcrrethyl)phenyljrret [JgerolTnanjde O

o N
N

E107 Aoe 315 | 230
1-ethyl-5-oxo-N-{[4-
(trifluoromethyt)phenyllmethyl}prolinamide

O%N\/Q\CF
PR P
E108 333 2.39

1-ethyl-N-{[2-fluoro-3-
(trifluoromethyl)phenyllmethyl}-5-

U

oxoprolinamide

3
E109 0 315 2.34
1-ethyl-5-oxo-N-{[3-
(trifluoromethyl)phenylmethyl}prolinamide

The 2-(aminomethyl)-6-(trifluoromethyl)benzonitrile trifluoroacetate required for the
synthesis of example 105 was prepared as follows:

(i)  {[2-Fluoro-3-(trifluoromethyl)phenyl)methyl}amine (1.93 g, 10 mmol) was
dissolved in dichloromethane (40 ml) and treated with a solution of bis(1,1-
dimethylethyl) dicarbonate (2.18 g, 10 mmol) in dichloromethane (10 ml). After
stirring at room temperature for 2 hrs the solvent was evaporated to give a pale
yellow solid which was purified by silica-gel column chromatography, eluting with a
1:10-1:5 gradient of ethyl acetate in hexanes, to give pure 1,1-dimethylethyl {[2-
fluoro-3-(trifluoromethyl)phenyllmethyl}carbamate (2 g).

(i) 1,1-Dimethylethyl {[2-fluoro-3-(trifluoromethyl)phenyl]methyl}carbamate (1.17 g, 4
mmol) was dissolved in dimethylsulphoxide (5 ml) and treated with potassium
cyanide (0.260 g, 4 mmol). The mixture was then heated at 80°C under argon for 1.5
hrs and then at 120°C overnight (16 hrs). Additional potassium cyanide (0.260 g, 4
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79-10- N cF3 F E108 333 2.39 1-ethyl-N{[2-fluoro-3-

(trifluoronethyl)phenyl]nethyl}-5 oxoprolinam de CF3
wWE2@9/003607 315 2. 34 1-et hyl - 5- oxo- N-{[ 3- PCT/EP2007/056675

(trifluoromethyl)phenyl]nmethyl}prolinam de The

2- rreth rifluoromet I zonitrile
rirp1f e St A0 nc i tngcoraoreh ! 18 R AT 24 hrs. The
neman@ph& theh cobled s RdAT Rehpatatiirel § lglém:hed With water, and diluted with

i fl th h t
el B e o o2 s SAROEAY G e s wir
Wl ﬁid tigerd withe sdteehtel tabu@t.féohcbﬂlurﬁncr%ndél §6I&t|oh Drying and

di rret I et h car bonat e 18 (%
P e e RrOUh gy A Way; pirled By stiaroel column
chontsgrapHye efulifg Kithast:1de: &emtofml e&a@t@nﬁlheﬁbﬁe@ to give

ng'PF‘(:B”%J %8%‘%!}%0&' @‘rﬁ\' B {F”%’P%HY'*?@ kfrﬁvlayl}carbamate

ad aldarklsdlidgeantseiit witith ¥bdusediinehiahext stephathatEarthdrpudfisaion.

L&?"Y&%J'@ %)gﬂ%ﬁef'%l o %'H{ﬁ'ﬁ”ﬁhe WP MR ) car bamate (2

(ifi) 1 1€ID|h)etl'iyle'khﬁ)l{|_12&tybMd)-et(fmhoromethyl)phenyl]methyl}carbamate (0 190 g,

o il W Sl mErTGRE oG O ATHEYaRyPA BB cet

acid @ }nl)andrrter amiteed Was hstipetl astsioom tetnperatdee (6 266k gnd 4hen
t 80C under ar

m xture was .th heat ed n

emm)ite% "fhecresidte i e BHSE Loy B U BnR 0y Svbporated

ddidi foi gival crp@é @s@mimoraatayl)-6letrif Gbramethgl)behzoniftildifluoroacetate
§ gS/ 0036 ECT/ EP2007/§)06?675 mmol ) was then added
WIHG Wasdtse d"'t SRR RUAICAIOBC for a further 24 hrs.
The mi xture was then cooled to roomtenperature,

uen i th r d dilute ith eth ate
E%ﬁ@ﬂ'%ﬁé@n?” eé@(%\%@f @%a@ng@@yﬁgax%qlﬁ#e@ﬁ {»r ee

times with water and then with saturated aqueous
sodi um chl oride sol ution. Drying _and 5 evaporation

gave a brown gum which @urld by silica-gel

colum chromat ograrfi‘?y{:EJﬂW' Y a 1:10-1:5

gradi ent of ethyl acetdate +n hex, to give

partially pure 1, 1- di net hyT et hyl

{[2 cyano (t rifluoromet hyI ) phenyl ] net hyl } car bamat e
i d/sem -saolid which was used in the next

1Srepapreaine (PDRGE. BabiMBnPIRPAIE In@ RENAeIoePFS (o-tht

dg&llbeﬂ @Jt{égé : fen e&érﬁBIe—Sﬂ) N (FdimetHyRmiddprépyl LN -ethylcarbodiimide
Di me

hy?fécf&?f#’r?o@@(w %ﬁZlIBWSHBT -RydropihenzataaotenP105¢ & Defifareol), N-
e(r%l H8pioline OO6B6NT®! ¥ .08amntbl)S 8Ad \(¢d1abﬂthdlbﬁﬂ}r@ffgg%fﬂ1€nﬂ/ere

cABgY it GOV EEF kAN 8 AR ARASHRE For204h i room
tétseratdRy) The mixture was then washed with 2M aqueous hydrogen chloride (5
ml) and the organic layer was separated using a phase separator. The organic layer
was washed with saturated aqueous sodium hydrogen carbonate, separated as
before, and then evaporated. The residue was purified by mass-directed automated
HPLC to give pure 1-methyl-N-(1-naphthalenylmethyl)-5-oxoprolinamide as a white
solid (0.062 g).

LC/MS [M+H]" = 283, retention time = 2.1 minutes.

Example 111 N-{[2-chloro-4-fluoro-3-(trifluoromethyl)phenyl]methyl}-1-methyl-5-
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evaporated. The residue was tw ce taken up in
di chl or onet hane and evaporated again to give crude

wQ2¢oatnvsemet hyl ) - 6- (tri fl uoronmet hyl ) benzoni t r i PEI/EP2007/056675

trifluoroacetate 15 which was used w thout further

oggé{éﬁﬁqéwpaanpl e 110

)napht hal enyl net hyl ) - 5- oxopr ol i nam de (El
10) O N O 20 1-nethyl-5-oxoproline (0.050 g, 0.35
nol , prepared in a manner anal ogoys to that

described above for e le 51
N ( 3- dlnethylan1nop96%§fﬁmbﬂ- (grbod||n1de
hydrochl ori de (0.081 g; 0.42 I)

1- hydr oxybenzot ri azol e (0°057 g, “0. 42 mmol ), N ethyl
nnrphollne (0.166 m, 1.05 nmol) and

napht hal enyl net hyI am ne were 25 conbined in
1dP%‘HY'oﬁ’%¥P@M'8ﬁ 40,058 9n 0y B¥Replt TEP3FES il AcMaRner analopays to that

dfa@érlbea(%bbflé f&te)(aﬁib‘lﬁ 51 LaRES I inedicHiBRnidithener @ Mﬁ%nﬁh@éﬁted

washed wi th 2M aqueous hydrogen chloride (5
W o2 oA TN aKy AT o By SGANGIBE 5. 14 A2 mmob. (12

ch&ﬁ@mamero-s _(thﬂ?ud?érﬁéﬂhyl%HeﬂzlﬁﬁethW?aimH@ﬂ%?bdenBe (0.105 g, 0.4
saturate agueous sodi um dro en car bonat e, separ at

ed
TR0l BEPSPe SAciRCaE PR HASIED P09 B Bt B as Sired at
ré8Hh tdrhiiatise GRS frsdi THRGHREIrdWas ebrd wih sattlrSieli @qGédl® sodium

ydrRgem pecbanate. HAUMDIANG AYTSR 96,8 Trimutes othe PreaRiccRase was
sépdbﬁteﬁeusuﬁpbl ﬁ%/d('&bh@ﬁ% il ané%éﬁv&a%é’ﬂ 'Wlt'ﬁ m%queous hydrogen

Exa
CRB(# (4418 1 4EYapGiAln St eraraanio PBRRSL WG SBYR AYY Ao
b e B e ARABH ORI PTG BARARS0 106 o

rol i nam de
Lf’ ML 53330 "Eﬂt'ioﬁé'"le0'359"§n“t934 mmol , prepared in
a manner anal ogous to that described above for

exanpl e 51) dissolved in dichloronmethane (4 m) and )
The d&-@ljoropg-flypro-3-(trifluoromethyl)phenyllmethyl}amine hydrochloride used in

s Rl ederRbBAKYRAROBhEbarba 2 dblavdr oqui nol ine (0. 104

(I%nn&mﬁrqsrflt@sr%r tgt'l{qremﬁlhuléwﬁe@wm Bhe?dy Mmabk wos dissplved in

1Oy oo '(ﬂﬁ) tf), Eo8led to0-78°C rUr‘iBér aRjoRPah§ dredted W|th a 1.4M
descCri bed bel OWZH was then added and the m xture

selufion &ff sge-butyl ithis tiR rRyEloBeXaANg B g2l Mo g was

cHRtnuEl 961 @@hrwaﬁén trﬁaht Mh@tr%uawwé (scvdmu ns2. wﬁlﬁ&)gwas added
car bonat e tirred for m _nut es.

apfl §HFFing %ﬁ%@dm ! atsé% dered fyrthend fa hWr’BBH{B‘E)“@Sﬁ“P‘ﬂ’ed to
wainel 15 Regin Yasgaestued 4rid tﬂé‘t&%?&‘é&r&ﬁ’ﬂé@%ﬁ re@Bley in%c&@ The

x 10 m). Evapotation of the ani c phasetheng
TML@ Wes Pngwegrt@tween dlethyl ether nd water and then the organic layer

whisfdepragedSaridt washiet QWi N Byleons yd’ﬂob&?bﬁwhde 1TH€96rBMhlc Phase
oxoprol i nam de (0.106 nH)Orﬂ]ls L

wWast seRarated inom@trgyd yethe giyde product Wthh was purified by
fiasr sifidtl-§el @okiinl dhedrRatdgrabhy, feluting it thaxand) e givé bur [33shioro-2-

ﬂuorrg) 3- (trlf(ljuo(r)onrw]éthyl)p%enyl](trlgnethyl)sﬂane as a clear oil (10.35 g).

(i) 2,2,6,6-tetramethylpiperidine (3.3 ml, 19.44 mmol) was added slowly to a solution
of n-butyl lithium (2.5M in toluene, 7.7 mi, 19.44 mmol) in tetrahydrofuran (75 ml) at -
75°C under argon and stirred for 15 minutes. A solution of [4-chloro-2-fluoro-3-
(trifluoromethyl)phenyl](trimethyl)silane (5 g, 18.5 mmol) in tetrahydrofuran (10 ml)
was then added dropwise to the mixture, ensuring that the temperature of the mixture
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the net hod descri bed above was prepared as foll ows:
(i) 1-Chloro-3-fluoro-2-(trifluoronethyl)benzene (10 g

w0 2@8/003%p1 ) was di ssolved in 20 tetrahydrof ur BOT/ERDO7/056675

cool ed to -70C under argon and treated with a

m),
e Rt B SE0 onef 1571 i it Tob. O ¥ St ool carbon
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ride, r gani was separ at e
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2, 2,6 e 19. 44 wa
A dob i bOBESIM BT (roe?5: Sbsiinon in Veldr (TRTRD haRdces

to a sohiltiore bE2-cHlor-4¥luordB- (Lﬂr#IuUI‘unhéthyl)QS-(tameﬁiy;sdyl)ﬂeuzmm a(:|a51 g,

3?&) rnfr‘{og;jp %?rgrwgﬁfa&a(ég %ﬂ} ?r{]?d m%tnlg)r(tbl%dwas stlrre% arp186uce overnlght

Ant additionar aliveibhef \zp)tbem,ﬂ M)tandnﬁthgdn)ns |fIUanrl]d;e ((1531dj), g,1863 mmol)
t 10 t

wiPoptsed g being: 31 PBT v, FohipBRater R d: hisyr oThe

tetfahlytefuraxt was 8lapiatad08h 00%96’ FKD'B/ ERMHEEd 056i@Y 5 enough

dw%h%@%g@?& dfsggl Pﬁangt :'I'hé:nﬁ%uy\(%ﬁ sglﬁgq%%d&g\?e‘%nigﬁtrat%omc
bpt starting Thatetia estill versdieed 8o tioré potaasiymrfubride0.387 g6%85 mmol)

e o HEPaR e s b e R DGR ot e
staem@mdtetnakjlmd dlaanpearetdosogtheereactpalveasy@.ldpomtexbtq drynédsi under

R 58 B 8 S OO S L8 VT s o
). ) TheTagueous myecwha yeparatas ane paractediwiin thode dlethybetber (2 x50

?QP{&' rti%lﬁsthg oc\%h‘}brﬂ?dséjrég @th%CtI(E e ac}rfeg rbvgﬁggqlamps%llp%tate and

recrys |sed rom uene
egapagatedr & give crude product as a white solid. This was purified by

o RIS 1 0SBk LA BB b

aniddaI566 g) a9ambiteBofdvt H| " = 312, retention time = 3.29

() "okl R sSEibIHRR pBRRS AU 158 1 G 451 3o,

agwhertiiron 16#1,2,3-benzotriazol-1-olate (0.534 g, 3.47 mmol, prepgred as
B EIA el RGBT bl B! B
(0.543 19l 3. 437nd1mdh)e antl N-athg! marpheting (G804 m!,196Z rapel) meghstirred
R0 BRI Do 5 ) i 3 1L) 3R g B

hydrogen cathenatedid® mi)was pddedhanid, thenaixtuge was stiree for 15 minutes.

That
THE IO Rt War shemaf@l WAL Aftrodhal MO o ihehiashEd tin 2n
afiheousi bvﬂmg@nmmﬁeég é@ocmlbr Aergiation: of toR orgapigtiayer..agaimigsing

naﬁgigl}ﬁobfct | Ht rSUR1 B@shoPRioADT A PRIcAS Sidate f | UGHIbr8&-fluoro-3-

(trlfluoromet yl)benzamlde (C? 493 g) as an off-white solid which was used without

further purification in the subsequent step.
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was added and heating at 100C continued for 7 days. At
this stage alnost all of the 20 starting material had

wale@apmsar ed so the reacti on was evapor ated t oPAI/EPEET056675

under vacuum and taken up in 2N aqueous hydrogen
chloride (75 m) and diethyl ether (50 nml). The
aqueous | ayer was separated and extracted with nore

Thie enfmpdnierh Més-1,2 3-benzbtriafdiN -ciae UsBen tHeeste GdoAbed above was

rganj c actions were dried over sodi um sul phate and
pggp%ﬁeodr%s(fggowso gi ve crude product as a white solid.

Antreniuashyasxide ¢41HynI2F5ramolsivad labded ispwly tom saltisenef 1-
i,ve_pure . om g
nidroRyisaBliagae, 612,974 Ve BoPlARERGHRBEIBITY 2biGylice-bath)
a00.sti6éd dor 28rsa Fitrdtion s0biwhsh(ngwWiith tetrahydrofuran gave ammonium

1%’0%’8’ eé‘ZOtﬂa%JTq[o?% éé} f)g%?l%oﬁﬁw%l ) benzoic acid

H 1, 2, 3-benzotriazol -1-ol ate (0.534 g, 3.47 mol,

o PR rr e RPN RN armige (249,912 43 menol) was treated
wmdtMcusrbrame cﬁg t§5h4wg1roﬁ#8n q20. 334ﬁﬁl) mm$3 ,mrami deezttlnneb at 60°C
BRI . 8 e b et el ity 20 Rafeis fhidffaen qyorige unt
ghs sml%m«:@&e@l and| umﬁnLﬁlrrsd ?t a00°Chied Rdgen Thamnkigtoat wad @duced
t he ure was .s
ifhonEand ey sRE 'S aked o el M, Eelsd g washed with
dh&lhﬂ@pﬂbmeﬁf%rm% ahei th:é nhe/\amjwds Wybh\tlvaﬂadJBQMGWﬁH1 1 by the
ar O n oril ge altl O
AR " 2D aRLeS St ks “RORASH 00 Hen RRtractegy with
d&:hmpmmf ! ethamsn(ﬂ R Zﬁagl)o Tg\a}cgcrﬁorgimlzgfgne 4ayiersi e ﬁparatecti using a
I UO enzam de ). as an - | 1.
lPpBoHte R el aR R b SrEeE T syl B bt kel O A 1M
sblatiors ob bgdrogert chibege wBélieW 20@8/(80aI537mmol) was added and the

EP2 7/0 75 T
G, e 3987 Fas oftter 88 B o W, de; puiehe fpegpioro-s-fuoros-
(Mﬂwomb@l)ﬂhny&nethﬁ}anmne pydrechleridef (012410vgy whighnwas used without
4.15 m, 75 nmol) was added slowy to a
f%% ?Hg%‘gtd "1- 5 hydroxybenzotr| azole (10 g, 74 nmol)
in tetrahydrofuran (100 m) at OC (ice-bath) and

iynfglreel d ﬁg urzaﬂrgg%dhgd%%(%rﬁl%o%%t%f)né%m\%{yﬁ-1-cyclobutyl-5-

oképraljrantdeE1A8) ri azol - 1-ol ate (10.57 g) as a white
solid. (v)

2- Chl or o- 4-fl uor o- 3- i fluoro | ) benzam de (0.490
g, 2.03 mmol) was © t &d 0 1M borane in
t et rahydr of ur an (2o.§§m 20. 33 m*rrﬁF) and stirred at

60C overnight. The m\xtuPe was €hen treated with 2N
aqueous hydrogen chl de until gas evolution ceased
and then stirred at 100C for 2 hrs. The m xture was
reduced in vacuo and the reS|due was taken up in a

f
A S @208 068 i e GRS e
(hymbhend 5t0adid$t W@$1 aﬁdeQNf\h@c@ms@y@wmmdﬂ cﬁthxﬂt@rbodnmlde
t
hi@**ﬂ'y AR Go8 AR AyHolibenchifididk %32 878 06 Fmhol
al]@l"hg hyl matrebish b8 13 Mii 2.46 damBl)-neldieamixtuse ayasr stired atrroom

Sutd | epre a qpl e )fﬁﬂdté’s)’\’ oi IandA 1 t% sol uti O;IZ%Ioro-S-
rogen chloride in dlethg et her was
( @mg’qwl)nhe@yl]methyl}amlne (0.205 g, 0.98 mmol) was added to the mixture

and stirring continued for ~20 hrs at room temperature. The mixture was then diluted
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resulting white solid was filtered off to give pure
{[2-Chl oro-4-fluoro-3 20

w@ eosbiser onet hyl ) phenyl ] met hyl } am ne hydr ochl PeT/@R2007/056675

(0.210 g) which was used without further

i fi ' . | 1 , .
W i hreCRb P me RT3 6 S i SaBiiegh F9HSEHS 15pIibm Pirggen
chibbyéte5- Trax diphlotometitdndcaydrl was2gepdr4led an@® thd aqidéoub layer was

- I | -5- [ ] 0.238 aq, . 82 ol
Al i Sk AfbRmeitnd; heipribiad grdSiig geracts
\Aﬁchlla\dasl’r:llec( @ihghi Watgh)fggnmemgviggbiide, Il\d;r'reu‘ilt budr canhigrdus matgesium

r,0c ride , 0, .
SYPRE e BLARORIPY 43 SPEHq oo @ Jhe Ghuse miodist TS g further
phirifitdnyby nonagsdirecied ( Quidindited , HRLEG tongiye dire nii-fRchioro-3-
(R‘ﬁﬁ@ﬁ%@@;ﬂleﬁw{@tﬂ{}i}-1-tc%‘i&%tﬁﬁéféxeopfro irnarsr)\%em(d? !rl (5§ Sg) aansda white
sblid.i f | uor onet hyl ) phenyl ] net hyl }am ne (0.205 g, 0.98

(RS P, S5 et a0 e it ur e vas then

diluted 83 WD 2008/003697 PCT/ EP2007/ 056675 w th

re di.chl.oronmet hane ang.tr ated with saturated .
Tﬁguﬁ'%%b%@r%%% e &R 'BatEBo%é’t"&pr% ure”was “prepared in an
aldialogwy oertdran ¢halt ayscrribm:rﬁ:resmmaf Iyafbleth\ea;lydthekie oaqmﬂwuf $-ethyl-5-

. t t ith 3 { '
AP BB B st A4 o ol theois b fEhné . RikeChr apelpigenyae
and sinithd the talddition eof aarsdbsdrmentvester leprodectidni step dusing standard

anhydr ous nesi um.5 sul phat e, and _evaporated in vacyo
cPRIire 5 PO e T e Bty AT &l 18 PrsR 48 tne
cbmbimed slepiotextibre dndhamiaeasoaplingrieScribeddn exarpple 8).

N-{[ 2-chl or o- 3-

(trifluoronethyl)phenyl]nethyl}-1-cycl obutyl-5-oxopr ol
Exompledet 1641205 g) as a white solid. LOMS [ MHH + =

375, retention tinme = 2.53 mnutes. 10 The

1- Cycl obutyl - 5-oxoproline used in the above procedure
Imasmpnregy saredbgons dm thad ek orihed sformEinamaplet ©12 abkavedibe caonpednds

! | ) ' ) ) _
BTIBLY, 19005 BIL A58 ] PRl bbbt amine o
salft théreof)| fac ehe {[2achinrai3dbtilpdometimd)phenyiimeltytantinet used &f the
S HRERITY. FSURE ERETLEE AR WER A, SLEfA T 1
do@iamaylabmrﬂrérecfomnﬁeréialsscmmms@obanobq heepatsgntsimg: cbutes described
: . . . ped | I
PSRl el Rt G, LR SRRt st o That
descri bed for Exanple 112 above the conpounds

ted bel ow (Tabl e 10) were prepared by
%ﬁ@ﬁoﬁt uting the appropriate amne (or salt thereof)

([ 2ai orlo- 3- (t CGETIES BHEE hy | ) pha AP RereTta e s
|

n the
H
O4Nj\n/N\/©\CI
S

N-[(3-chloro-2-methylphenyl)methyl]-

E113 321 2.39

1-cyclobutyl-5-oxoprolinamide
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above procedure. Al of the am nes used to nake the
conpounds shown in Table 10 are available from
w@erm®oshal sources or can be prepared using rPUL/EB2007/056675
described 25 previousl y in the chemcal literature
u
nla %’T%H] + Ret (m' ns)
o 3%o.2. 39 l\l—[?g‘ghﬁ‘%o _ et hy [%ﬁgh OR‘%Y %ﬂ%‘ﬁhé&” s
1l r-yﬂl obuit \/I 5-0oxopr ol—i-nam |Ida 84 \MD.12008/. 003697
RCT/ EP20( 7/ 0566 Chem c¢al nane [ MtH] +
Retention ti ON NOC E 14 341
2. 46 1-¢ycl obufyl or ophgnyl ) net hyl ] - 5-

N-
IQN[\(

oxoprol i pam d Cl El [15 343 2. 32
N—[ 214 hifor o- 3 d ifl uorophenyl) @4t hyl]- 1246
-lcycl obutyl Q?Q&rqumq rm_de O NNC| 6 OC El 16
J41 2.38 &Xh oropk})'neny)()me ylg

oxoprolinamide

o:é%n v(;[F

E115 ' 343 2.32
N-[(2-chloro-3,4-
difluorophenyl)methyi]-1-cyclobutyl-

5-oxoprolinamide

H
é o Cl
E116 341 2.38

1-cyclobutyl-N-[(2,3-
dichlorophenyl)methyl]-5-

oxoprolinamide

oﬁn v@ca

1-cyclobutyl-N-{[2-methyl-3-
(trifluoromethyl)phenyl]methyl}-5-

E117 355 2.51

oxoprolinamide

The [(2-chloro-3,4-difluorophenyl)methyllamine hydrochloride required for the
synthesis of N-[(2-chloro-3,4-difluorophenyl)methyl]-1-cyclobutyl-5-oxoprolinamide
(Example 115) was prepared as described above for example 36.

Example 118 N-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-1-(2,2-dimethylpropyl)-5-
oxoprolinamide (E118)
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di chl orophenyl ) met hyl ] -5- oxoprolinamde O N CF3 6 El
17 355 2.51 1-cyclobutyl-N{[2-nethyl -

w@ eosbiser onet hyl ) phenyl ] met hyl } - 5- oxopr ol i naP€THEP20011e56675

[ (2-chl oro-3, 4-di fl uorophenyl ) nmet hyl ] am ne

hydrochl oride required for the _synthesis of
N-[(2-ch|oro-3,4-dif|uorophenyls ¢ hyl]-1-cycl obutyl -
-oxoprolinam de (Exa 115¥% prepared as

descri bed above for ex e _80. Exanpl e 118

N-{[ 2-chl oro-3-(triflfor hyl ) phenyl ] net hyl } - 1- (2, 2-
d i nmet hyl propyl)-5- ox ol nami de (El 18) 85 WD
2008/ 003697 PCT/ EP2007/'056675 F F CIl N ON O

N-{[ 2-chl or o- 3- (trifIuoronethyl)phenyl]nethyl} 1-(2, 2-

/\grreth\éhg Hglfﬁ'i -5- oxoprolinam de was Rre pared in an
THACRIgEuS - (tHivpremethy )Rheay!Iratay- e d-dpethWriary)e- 5 100
olszu;srowanmae Waé %re%a%mtahydrﬁrdgeué haﬁn%ﬂﬁél'de@@nﬂéﬁ%ﬁé@%ple

as descri bed bel ow. HJ 393, retention
10P hut using €2, g‘-,dﬁmt@gproqry{}ES oxopro ine prepared as described below.

LENE [IA+H] resdiyday, eeftibn Winf0pelniRgesised in the nethod

descri bed above was prepared as follows: 10
D-glutamc acid (2.21 g, 15 mmmol) was dissolved in 2N

%@Uﬁwgudﬁﬁéihylﬂ’oby{ﬁs-@ﬁﬁ&ne( dedin, th%omgiﬁ%)des@‘i&'deébdv@ was

C, and treated with a sol ution of
PI¢RaRRA PR/1ICHWY al dehyde (1.63 m, 15 mmol) in et hanol

E(§|uf5rﬁ|c abid (Qb_&rg i rhfn@q ws dl@éHWequmIW aéwo%sfsﬁﬂluﬂf’hydromde
ure was agai n cool ed

(75 Bl Dl sapleoub SCanetrSaten Wil S 5668 af Fie tiacetsidehyde

(9.63 MIMBI hmoll e efﬁahblU(BemY)Géhda{hleﬁVﬁﬂ'e& Git \wcsmémpér@% & 45
telgtE Sture Wth stirring over hrs then after

hGMPHUTE wasHRAaINE fo0° @a@d R RATERN-Wise wiinsodium

beFh)EriceONG.889 r@t 8dmMwlr ogqihkOmiguraCivlls allb®ed e®UWaiA %o room
%Pem itate was collected by filtration,

washed with

eaTh{re ARSI OvaTeh s (el pRerawoshing Hitg sty ether it was

aeMfied It@ RpH4 Tiking SoMmdeftra@g hﬁb@ﬁhl&ﬂ@ BE8JdFHe rdsuling %JPédlplt@&QNas
g: E %i[t]e m Xt ure ?1 %a] ‘aF ef l ux, for

by &itralien. avrehed ity digthy fAn é’)@&n%f igdhipA vacuum oven

ovéinhtiedhe solid was then suspended in ethanol (50 ml) and the mixture was

heated at reflux for 24 hrs. Concentration and trituration with hexane then afforded

1-(2,2-dimethylpropyl)-5-oxoproline (1.51 g) as a solid which was used without further

purification.
Example 119 N-{[2-chloro-3-(trifluoromethyl)phenyllmethyl}-5-oxo-1-(2-
pyridinylmethyl)prolinamide (E119)
‘ Fu _F
F
Cl
o N
X © .
| ~N

5-oxo-1-(2-pyridinylmethyl)proline (0.220 g, 1 mmol, prepared as described below),
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (0.384 g, 2 mmol),
and 1-hydroxybenzotriazole (0.308 g, 2 mmol) were stirred together in
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20 1- (2, 2-di met hyl propyl ) -5-oxoproline (1.51 g) as a
solid which was used wi thout further purification.

WE2@s0397119 PCT/EP2007/056675

N-{[2-chloro-3-(trifluoronethyl)phenyl]nethyl}-5-o0xo-1

= (2- i di nyl net hyl roli nam de 119) F C ONO
diopoRbags, LI0TD 2t IRe PR SIBtefoT SORTtE [op Gwurg Wap then
tnrmtdd with ej2IcRIdrcas-(IHfsstomees)Srdnghethyl}a mme (0.314 g, 1.5 mmol)

?‘SCW%Q&QSET]@P%% cggrr%qlt\fr'[ﬁslet?om o eraturem d'ﬁ]e mixture was
Cbﬂmbw“ymmltﬁdn@a Webwédh SBG dhetale réﬁals)atur@té@ a&hedids%bdlum

et her .in 2Q08/ 003697 PCT/ EP2007/ 0
rTRGPE Comara souion  Ihs aaogusay e HS-SPRLAte Ay Sxgpcted with
efiyh acetate AME thBnX ther €orBited bﬂfyl atétamt ﬁ@bﬂ@hé Rvere washed with 3

LR 5 b S SPALARRE LB AR

o&dﬁﬁdvuﬂhtsu@hatécéml ddhﬁ@ﬁfa@fbﬂr ve "a'f‘éblldﬂré’éidlfeﬁ\/vm& was purlfled by
concentr gt ed anggrﬁ)% (sjltl 0 bet ween eth acet t92
MASSTEEE aquéy B |um $dr ogdR car ‘ﬁate -{[2-¢ foto-3-
(maharbmmyl)amymumws dxaye-pyriginyRafyipasingnidle (0.263 g) as a
eﬁtrfnct ed ﬁ% et hyl acetate and then the conbi ned

e fr

actions were washed with 3 portions

L@‘/MMM@H] angh 4vein retbrition SiedelE aM6Gniagtesous sodi um
chl oride solution. Drying over sodium sul phate and
concentration gave a solid residue which was purified

Thg 50R69- mpwdih)enhe&lyt)prﬁﬁi@@séﬂ’h@ th® rgetiéd described above was

ro-3
P(%FH'?CI {Qg%ﬁ hyl ) phenyl ] net hyl } - 5- oxo- 1- ( 2- pyri di nyl me
O-gitamic atidr@zindg 160maoh ws dissavedbinfdN aglisvus eddie hybiroxide

12/ = 2.1 i
(et Y st iy isBler bt Peldiifez sadpaliehfe (T3 m.
1|5th10() dErecmixned vﬁsowﬂedaatl rodi terpeeted fas4|5 hihates :and then
S $ol ve
580 50.0% B0 e s BoBiracs st S miell s ghure
waseatioved &t warmiat rimopyﬂen*qblermra v«athréglmfgl cmbehyd?s (hlanlh'ﬁteﬂilvashlng
.t m t enper at ur
e "WE il oah ot hsn 3ol oo PHB AP (FURRI RYCE hvas
csm:bnltrrltebotrmlmydzeaimpéd) th8se dimes with| 2olue'ﬁbea|{1ﬂh>¢hem ev;nﬂg a 1:1
ure . w ,
Y5 Be T BHE Pt ULyl SR TR Yoo b i ok in
etitanel (5D minarsd reduxdidf foredl hiso qairl&eﬁtrat’ﬁhegaae]aeowwhlcawmen\mled in
/R BRSO QMR REERBONS(EER S F el ikl 78S usea
withoatl dny futhteh patifitatiad.. The resi due was then taken up in
et hanol (50 m) and refluxed for 8 hrs. Concentration

gave an oil which when dried in
Example 120 N-{[2-chloro-3-(trifluoromethyl)phenyl)methyl}-5-oxo-1-(3-

pyridinyimethyl)prolinamide (E120)

5-oxo-1-(3-pyridinylmethyl)proline (0.210 g, 1 mmol, prepared as described below),
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25 vacuo gave 5-0xo0-1-(2-pyridinylnethyl)proline (2.60
g) as a foamwhich was used w thout any further

w@eoosHoxsat i on. Exanpl e 120 PCT/EP2007/056675

N-{[2-chloro-3-(trifluoromethyl)phenyl]nethyl}-5-oxo-1 -
AR OB RIS Ky Thethgig 10 3Bp e 2 mmol
L O BT a0y oag s X cwmabaierselstitkd 1SN in
0P RaSS 100 b TP APSKe it Ay PR TR | Pyt was then
tl’reyltr?dgwitﬂ ogzdalosdawaﬁfcmomgthm())pﬂehyl]rgatnyl}almine (O.314tg, 1.5 dmmol)

- I ox enzotrj.az e . nmo wer Stirre
i BB LIRS Vil SHET e Yan oS RRr Ay e, MotdTE was
corcgmtatedudrel partitioed rietwdersethylnatetit ard Sat@sted a§Oeous sodium
eat e

t d th ,
nyHiSSeR Icamionate  ; The PRSRIEYRS Yo SPRATFIRE AR F4rCieg with more
etiyl Sdcktate and them! he5 comtinkl € ethiyk taseeatevaffactibhs r'Wére  washed
sgver ni

ht .at_roomtenperature  The m xture S L
a1 R RS, 91 Welsh P thesioeih cxalyRtedcagupous ssogium
chiatide sblatioraq Dm@owdhagnesigyﬁsmme @Al bﬁﬁ@ér;ﬁa’gd'm @ave a solid
aqueous. | ayer s separ at nd extract th.nore
B Y Rich iR HRERE S Eeciitbn bR Ba JPLL o duffoblie N2
chioess 84(inifisoromethy henglmethgi 8 xbi1a(3Lpyriding medhydprdinamrlieof
(@ﬁ#,gr and then with saturated aqueous sodi um 10
' 9?'de solution. Drying over magnesi um sul phate and
LB éMt-HE = 412/4idy eetentivaltimé = 1.83intlgtesvhi ch was puri fi ed
by mass-directed automated HPLC to give pure N-{[ 2-
chl oro-3-(trifluoronethyl)phenyl]nethyl}-5-o0xo0-1-(3-py
Thie db-oyd-te8pytidipymeingdorolie ué€d OB thg)methdd MBséridett] above was
412/r4014Sf etention tine = 1.83 mnutes. 15 The
pée:p&(eo_i_() -"ﬁ?ri di nyl net hyl )proline used in the nethod
Ddglatamid adid §B.at g, Wasmmpl) evesr dissohedfinl 2Noagueodus Godiuanmhydroxide
[ .21 0 nmpj s, di ssol ved in 2N agueouys
bt A i e o8 S ben B iy elhe SeaRaBsiRgE a1 m.
16rreabb dn weithamop{d imdli. NEh&-niiguizowas cdtilvgd @t (dom temperatue® for 30
j I The n.xt ur s_stirred at .
Pl Bl shéh, BT 0'Ch Mealcodldh-WisE YRS s 5 FoyBlrice
(@8O tgr damewl)poiive arixtureswasviatlbwexbdo warrato alopohr ietdperature with
0. . .M : Ll owed. r met .
s&%ngé}%?%%p térr? é{{gﬁ%f}evr\ﬁv%%ﬁmaqw)ﬁh%&hm%e? it was a%IOIifPedV% pWS-é) using
concentrated hydrochloric acid. The resulting precipitate was collected by filtration,
washed with diethyl ether, and dried in vacuo. This material was then taken up in
ethanol (50 ml) and refluxed overnight. Fine solids were removed by filtration and
then concentration gave 5-oxo-1-(3-pyridinylmethyl)proline (2.04 g) as a white solid

which was used without any further purification.

Example 121 N-[(2,4-dichlorophenyl)methyl]-5-oxo-1-(3-pyridinylmethyl)prolinamide
(E121)
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stirring over 4 hrs then after washing w th diethyl
ether it was acidified to pH5-6 using concentrated

whg@soedsbori c acid. The resulting precipitate MEEP2007/056675

collected by filtration, 25 washed with diethyl et her,
ken up |

ey i TSRy R EebRE T refbres

‘ uwanaanr@mm&ldg@.ys fol thiar éésicﬂﬁediaﬂovet fof theC SymurRIRis” &t Ngp2-chloro-3-

¥<ﬁgr§1§g}yﬁgher&}ip€%yb\% se t@@‘%ﬁ tfly:byrélﬁ?%ﬁg?) Er20f but

uplmgl f ij@a-diooropRersigyfarhhe in  the place {{2-chloro-3-

gt | > 5 G py g

L2OAS/[00AH /3 #A3F0E320 relérilioh Girife = 1.70 minutes.

N-[ (2, 4-di chl orophenyl ) nmet hyl ] - 5- oxo- 1- ( 3- pyri di nyl net

hyl ) prol i nam de was prepared in a nmanner anal ogous to
Exbabledesctabed abovecyduprégysNsY2)14-dRpiosopbienyl)methyi]-2-methyl-5-

_chl -3
%é’%ﬁi"&??ﬁhﬁ?ﬁ% ) phenyl ] net hyl } - 5- oxo- 1- (3- pyri di nyl nme

thyl ) prolinam de (E120)_but usjng ¢
[ (2, 4-di chl orophenyla%n the pl ace of
{[2-chloro-3- 5 (triflugr Y phenyl ] met hyl } am ne.
LC MS [ MHH] + = 378/ 38%3820 reteation time = 1.70

m nut es. Exanple 122
T‘oCé{CaJo%Bﬁ’Rﬂ"(z Mdérﬁ‘mé rpyhﬂnefr%p&%eydradaewwﬂ %20% Mol and

- oxoprol i nam de

levylinj¢ jasid (8104 2“'40d1 @ rip HrRIRAN0) e tWvas addegagvctppropylamine
(é @4@4% @56 Ghrd&1). MEHe) nﬁoﬁﬁlre J/vgyLHe'afHdcgﬁ%G"’d ®r04d hutes in a

in nethanol (2 mM) was ad

: nwewam B9@loaNT he solventows removed & vasyp pnd theoresidue was purified

byas fes Gikclc 10&%&19{%30 et eiio' n \?@/cuo a:c];g&@;%rﬁpyl N-[(2,4-

feactor. The sol vent was renoved

dﬁé&f@.ﬂﬁ@nwmetbm?fn%vlfs»@wq&mlda.(Q 824 ahessr whiteselid-

LARUE [MPHPi=vE11]343Y FtérioR e \b B fidutes.
di chl'or ophenyl ) net hyl ] - 2- net hyl - 5- oxopr ol i nam de

(0.054 g) as a white solid. LO M [M+H + = 341/ 343,

Ex8inplREI198-1pMe = 2. 57 minutes. Exanples 123-126 20 In
a manner anal ogous to that described for Exanple 122

above the conpounds
In a manner analogous to that described for Example 122 above the compounds

tabulated below (Table 11) were prepared by substituting the appropriate amine for
the cyclopropylamine used in the above procedure. All of the amines used to make
the compounds shown in Table 11 are available from commercial sources or can be
prepared using routes described previously in the chemical literature,.

Table 11
Example . . L i
Chemical name [M+H]" | Retention time (mins)
no.
ci
o H
E123 8 & 329 2.49
N-[(2,4-dichlorophenyl)methyl]-1-
ethyl-2-methyl-5-oxoprolinamide
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tabul ated bel ow (Table 11) were prepared by
substituting the appropriate am ne for

the am nes used to make

t he

w@ey@Bomsepyl am ne used in the above procedure. P&I/EPINT/056675
t he conpounds shown in Tabl e

are Iﬁi ] ahl e-f rom-commer r\i Ql Scurce'~ or—cah ha
pFEéﬁ éed using g r%%ﬁ(frl bed \
¢hemocal Ilterature fea ﬁl er %Eteelr?lﬂ%ipﬁ é\mms)
[ — O N-El23 O ¢ci—329
2.49 N-[(2,4- AV met hyl ] - 1-
et hyl - 2- ret h9¥3\5- m de B9 WD 2D08/ 003697
PCT/ EP20p7/ 0566)15 Ex lle Chem cal nang [ MtH] +
Ret ent i op tlneém As) n&' ~cl |ON N6 OC E124
3557847 p. 78 cycl obut yl - N-[ ( 2| 395/357 2.78
di chl oroahenyl ) epdidbvidylnf2 @t hyl - 5- oxopf ol i nam de ~ cl
ON\ 7
L2 4 %‘?‘J°6‘?pgﬁ’?¥§ﬁ‘§ﬁ“¥'hg{rﬁ§9v']5' methyl 11 - (1
-{met hyl et hyl ) - 5-oxoprapemidenani de |CIl O N N E126 o cl
II5 2397 N[ (2 4drchtoroplkenytethytH =12
H
o) \ N
/K (0] Cl
E125 343/345 2.64
N-[(2,4-dichlorophenyl)methyi]-2-
methyl-1-(1-methylethyl)-5-
oxoprolinamide
Ci
H
O:(Nj<n/N\/©/
E126 I ¢ 315 2.39

N-[(2,4-dichlorophenyl)methyi}-1,2-
dimethyl-5-oxoprolinamide

Example 127 N-[(2,4-dichlorophenyl)methyl]-1,3,3-trimethyl-5-oxoprolinamide (E127)

Cl
H
/ 0o Cl

To a solution of (2,4-dichlorophenyl)methyl isocyanide (0.094 g 0.5 mmol) and 3,3-
dimethyl-4-oxobutanoic acid (0.065 mg, 0.5 mmol, prepared as described below) in
methanol (2 ml) was added methylamine (0.080 ml, 33% solution in ethanol). The
mixture was heated to 100°C for 30 minutes in a microwave reactor. The solvent
was removed in vacuo and the residue was purified by mass-directed automated
" HPLC to give a colourless gum which was triturated with diethyl ether to give N-[(2,4-
dichlorophenyl)methyl]-1,3,3-trimethyl-5-oxoprolinamide (0.043 g) as a sticky white
solid.

LC/MS [M+H]" = 329/331, retention time = 2.42 minutes.
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di met hyl - 5- oxopr ol i nam de Exanple 127

N-[ (2, 4-di chl orophenyl ) et hyl ]-1, 3, 3-tri nmet hyl - 5- oxopr
wobkimandede (El27) cl N OC 5 To a sol ution BET/EP2007/056675

(2, 4-di chl or ophenyl ) net hyl isocyanide (0.094 g, 0.5

THRo AT erebifnae i URed B Y Prsvp iR cscifedh apolegwas

préparetbss fallslesl net hyl am ne (0.080 m 33% solution in

anql m Xt u at e
3%‘&'0{3332‘4&98 'Sr"’&ﬂa e3 9’e ci"% h"éass F%Pg‘fﬁd iR & ﬁ%&methane
(253rm)\/gw cwblecawaaamdm talreoyaﬁtoiwebams Qxygen wag baybled through
mass-di r.ec

R FERITRE FindesRRved bx apet 23t RuRs G0 BE8 Hn

O)kybérﬁwﬂis bubbled through the mixture for a further 5 minutes followed by argon

& {0 0nd8g) Helloiinnide 1t 2! o AR Ff Apded 1 the

naggrée??id tesrrgghgﬂird; gg;gergi/&é?gg%rgah@bﬁclhg&ath 3hd Qﬁrréwfor 2.5 hrs.
T%, reSHINRS rRploune ?FXSB'H? 2 lalel o4 ?&uae&'édfafﬁo eIV Sedimethyl-4-

oslemtandieacid B v eolvafessuileracewasiGsddobitious further purification.
3, 3-di et hyl -4-pentenoic acid (1.3 g, 10.14 mol) was
di ssol ved in dichloronethane (25 m) and cooled to

Exd@fple n 128C02/ a{p-ehlerdatrifludtayigin)prasyirastblipd, 3, 3 rionegiyl-5-
5 the m.xt or 5 mnutes foll owed by ozone for 25
°ﬁ?‘?f8€’l,?§"'§%k%ﬁ§g a blue solution). Oxygen was bubbl ed
t hrough the m xture for a further 5 mnutes foll owed
by argon for 10 m nutes. D nethyl sul phide (2.23 m,
30.4 nmol) was then ad to thesym xture and the

m xture was renovedg thg ca ng bath and stirred
for 2.5 hrs. The resulMing c¢ol o0r [€ss sol uti on was
reduced in vacuo-to glce . 3-di et hyl -4- 10

oxobut anoi ¢ acid as a colourless oil which was used
wi t hout further purification. Exanple 128

NN Blordh8-GiriflucBeriethiy pheayivmethyit By;ﬂqmmdtl}wétdprr}olidarﬂdé- t was

AN T SRS AT SHEORE) el R or v

dichioeepgnehylimethgpl 83- Mmetr_w%meprom;emde ¢EN2A7) bat wsingw[érchloro—&
(ﬂﬂﬁ@?\%ﬁ?l)&Qenglf]}%thglei?,g&)apﬁg PRRYRd & db8Giney W B8shie %oy in

thuk plhd:e)ofdﬁHedlgﬂk)mamdwl)ﬂnemy&sesyamdﬁet hyl - 5- oxoprol i nam d

0
L‘F{l\?llgil% ‘?#545) %érﬁ'fﬁ?#%t h?/lﬁgl?@%%t?/%m de (prepared as
described in exanple 40) in
Example 129 N-{[2-chloro-3-(trifluoromethyl)phenyllmethyl}-1,3-dimethyl-5-

H
O%N\QCF
! o Cl

1,3-Dimethyl—5-oxoproline (0.620 g, 3.6 mmol, prepared as described below) ,N-(3-

oxoprolinamide (E129)

dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (0.822 g, 4.3 mmol), 1-
Hydroxybenzotriazole (0.581 g, 4.3 mmol), N-ethyl morpholine (1.4 ml, 10.8 mmol),
and {[2-chloro-3-(trifluoromethyl)phenyl]methyl}amine (0.828 g, 3.96 mmol) were
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t he place of (2,4-dichlorophenyl)nethyl isocyanide.
LCMS [ MWH] + = 363/ 365, retention tine = 2.49 m nutes.

WE2@R0397129 PCT/EP2007/056675

N-{[2-chloro-3-(trifluoronethyl)phenyl]nmethyl}-1,3-dim
25 0XO0 narrie 29H.O CF3 . '
ofiGhe e Fprdis 2D RElBTE e THT0) ghd amethylimanyide (B iluend
stisedlesdyridbgsh Getrighit. The ﬁiﬁdur&GNas then washed sequentially with water

(ﬁ@ﬁ‘) Q%Lﬂl\il Q@ﬁl@%’%%eg chlgtngg I(#pop-tBOdl ler (% mi), saturated aqueous

sb&idmghg?d.higaah@afhzf@ﬁiw ﬁtl)(rﬁls)giﬁdl vftja)ter4(53 mmOThe di¢hisrewyibthane layer
mor phol i ne (1. , . . _and . .
WEB Red, PRodshi 4 prroetic el Ape esnediafes faoges omgits the crude
p(dﬂuffégﬂg% ;»/acs) glg"éhf@hblfle&et_b)ﬁmagérthé@Q?ﬁbﬁﬁmf PLC (10 x 0.100 g
ined.in a ure, o

AT B, RV BE N-A3 <Aoo Ar broder B AR e 13 ety

oavysholirgimide @bmy}er ar gon overni ght. The m xture was
0 0.5 N

LTS VR 2o S el 202 BB rituytes o Plabtegtjsomers)
saturat ed aqueous sodi um hydr ogen carbonate (50 m)
TR LB it BRSPS 30 e love
@iy a(EaR;Rm rgumymham 8lond €10. 9@06418tmm6' hasd gesiné-tbliybéster (13 g,
99% rgao‘f)dﬂ s%\h{)% gzyegl(ét(ggo rrH was reate'c_j| gi tgoron )§r|fRJor|8e d%thyl

elthefdte (C.H6@Y03.24 (Ttmd)l)‘ andbthembiehted) priven yukdomefon Bl Hrs 4t /@flax.nThe

n’ﬁ)tétyhélnwga nt%%e(r? ﬁ{g%'_edg ogl iodo%é (tg@p?ﬁaﬂ,g% ea§1|a( ﬁ%eo[ ovgrq'ught Hivation

tiitoagt arsanesformvai) by eﬁ&bonitbnlgaRfeCh Veltdwgudrﬁ wmapwak ipaefied by
repare

S el BN G B DR Yl 1 ot
withch gilixpare roé ZBW&Jemyllaceg!I%in hdxding, to §ive Bomwuje il 11-dimethylethyl
NITHERRD ARarENR ¢ 6 Wiy akEdel £BhSE 2uandhBRste, o p.00
g) hed sheatreided fractiens.ayeimparermstetialsvast furteéd purified, mgatﬁusmg
t At
B RS OB BBy T8 )l g win
gfanilér?b\m‘ed 2596 emwfnneaittee am?@m:e (a-_1;ﬁiea o 1@Lngmlulnm gblumvas and 15-
| aut o - .
2B Bric sy R . B o ek 5L p 8] 1 Rimptoyety M-
[(nmeE) 2hy@o%s- Elt’SlﬁjﬂrlnmdB'lltad;}ela[m1 Nipephid-ylidemelglycnatn {73 g).
TR, B SR O LB 1 i taon o IR GRS 226
tnrydethylbung}l@{Byd]mﬁ;né yQIGerﬁﬁglmnqjga wek sombinedx¢sl41 g) and this
ntart@r?atl W30%sed fﬂ‘?h%ﬁ@)&%ﬁa material was further purified,

again using fated flash silica- gel colum
(Nhheo n’éheoglyape}yb@tw ertergeseSRabove mouldedlsn bageplacdd with glycine-t-

o35 AR S B RIS, Wb RRAIRE ey o1

(t)o gi va a daluticher of r of, ledimethyéetiiy) 1- iN- Nb‘?ﬁﬁl%?)mylhydrwy -2,6,6-
trimethylbicyclo[3.1.1]hept-3-ylidene]glycinate (11.05 g, 39.3 mmol) in anhydrous
tetrahydrofuran (100 ml) was cooled to -30°C and treated with a 3M solution of
methylmagnesfum bromide in diethyl ether (17.1 ml, 51.1 mmol). 1,8-
Diazabicyclo[5.4.0Jundec-7-ene (7.78 g, 51.1 mmol) was then added and the mixture
was stirred for an additional 20 minutes at -30°C. The mixture was then treated with
ethyl crotonate and stirring continued for 1 hr. The mixture was quenched by
addition of saturated aqueous ammonium chloride solution (35 ml) and then
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[(1
R 2R, 5R) - 2- hydr oxy- 2, 6, 6-tri nmet hyl bi cycl o[ 3. 1. 1] hept - 3

WO ydosaiese] gl yci nate (1.73 g). .25 The two bat cCPEBFEP1007/056675

pure 1, 1-dinethylethyl N[(1R 2R 5R)-2-hydroxy-2,6, 6-
eflpdld in By e o R ). R bomBined Beohic ari e aried
omexsfodﬁmle Bulplﬁbai‘tb,t fﬂtelre'ﬂt!hggé\)_ﬁtﬁbnawid tokgmiey? yélﬁ)wtediill . UBHisl malpiabwas

(e) al SO e re ace | he-1- u ., ester
ftidhiademat Ee Sicsodhcoligth SEpRFicoiphy bsne? Biftage sPa),
ehﬁn@(lygmtz %)gré’éd]er(tiog)O-EO%Odogéﬂésgzoﬂfmrﬂvdluﬁhieﬁ)StHéW 20-85% (over 14

- 2= I OXYVY- - . .
D T RO Y Bisties tg1giveeiid] rame ety eyt M
[[d R, ZR5R)-2ampdirpxy-D, 68 thiyrdstigltscyclof3. 1 afhept-8dylidena]-8-Hhyiglitamate

- d to -30 ted with 3M sol uti f
B AR SeaRar LB RSN i ot yl ether (171

(i) Aé110mhmeouk, tutibh @t eibiccaadd al 53145%] rHmae QvaE-aﬂdgd to’a 88lution
, . . s . then a e n t [ S
0gti rrei'(m?cj'rhﬁt ?ﬁatﬂygi onal %Z%h)fah nut ez"@étzéo‘%)irwg%xy‘zeﬁ'
trithethyibieycie(3. 1: nmptgr)?aérmisr]mémlﬁmdnyét«ta arey an wt@thur%n (10
1 rrJlng .contl nu or . e m re uencne
il A AR TE WS ittt o I mReiRture O A B L B was the
es%c;nﬁﬁedgar(??ﬁegﬁg%igwéufﬂmﬂ?d gri \A}éﬁ{%?ﬁh?%ﬁ&tﬂashed Méith diethyl
ex act e C e X
ol (00 W, YR8 Aen bhise e b alublee, B85 Patid daueous
sodiamI Mdml gﬂm} Ganl!)rq;iaai eollt.lﬁdn! érlef then dedaag?p%aig@tﬁylt?hgi (;Zex 100
ow 0l |,. LNIS haterl.a S urirti1.e o[ e

ot LEhe BtéeRicittaciMe e Eritihashatios, Bisi apakin sighafe e and
eBamiraigd 1BPdive 1-¢l, Ltlinreghyiéthyl) B-ethy dB-enethyidlutBmaBda({(.ovey as a
RSOk B TSR e B S B B ™

(i%)y (11-(1],1-(ﬂjimeﬂtt119l¢tmt) FﬁjééthygS%mdtwt ) Igh{)ﬂamlb(e_l(1.1 Ig, 435 Tmol) was left to

R 5R) - 2- Froxy-2,6,6-trinme L,cyclo] 3. 1. .

sfRn@pashod 14 e Voot i aTonhand et %2 dend, Starting
maserihl ivas Stilbevidont atthisstade sd tluand (80 mib) wesieided nd therresiiting
it ?’f?%e%féﬁle%w}‘%ﬁ )9%?@%% h%’/\?a%o?a‘i’igﬁdgatvg f13hathyithy 3-
nétihy(-SRp@Robigte A0MPA g xhich, dad-uskd in the next step without further

[.uFiﬁ 5 yl bi cycl o[ 3. 1. 1] hept - 3-yl i dene] - 3- net hyl gl ut ama
P e%ﬁg “in "tetrahydrofuran (10 m) and the m xture
(wad,sdimethytetiat 3rroethyliSeoxppraiinatee(0f78r g,43. 8B yrsmol T ivas dissolved in

bt 3 WIF ond XERREMEG R Bfed Re7 ¥, RSBORER" e
mikthire Wasethew cedleds Lqﬂf@wdmtemmﬂi@dwseltvém_ sodiupthydride (6% in
cal. :

ol 23t 38O 46 e @aRRE By it 39yl 86 C ana
mslghsm alldw@_ctoi ware inenoemctemiperatute mdiﬁdegwerMi e mixture
BB s ey 390 ARG S B e st 10
agd the aganjellayen wad separetedvand petdside. t ibenagueoss dayer was
o488 b SEmBHERS (3L 410 e combing, sxtacs yorp o
uging 4. ydnanblobic\ieits Aleththe orgasicAragtions: {irahlding thet putrdsige earlier)
K78 R 0 0" Fho0 5 ApUBAHOE 1 St
oxeprolislatee(fe’ 7030 asia)yeliew ganiddtichawas uses without futher pririficatios.

oS Lttt X ARiR S opfiRRE" 877N §28%2 mmo was

di met
suspended in dichloromethane (5 ml) and treated with trifluoroacetic acid (0.4 ml, 5.4

mmol). The mixture .was stirred for 5 hrs and then evaporated. Azeotroping the
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nmet hyl - 5- oxoprolinate (0.79 g) which was used in the
next step without further purification. (v)

wa 2dsgser hyl et hyl 3-met hyl - 5- oxopr ol i nat e (0. FOI/8P2007/056675

3.96 nmmol) was dissolved in 25 tetrahydrofuran (8 nl)

S SR GR wh e ecén sare et o reiraLBROs). i

wae ragiamnamirﬁ@p ind dithisrohethianb Y@ mipand Hé€dted with aiifluordacétidacid (2

o ot A ARG 2R e OB 7 RIS EBresidue

agaﬁmé@ttwee withdolsibhé (ﬂﬁnp\t@gne ghide 1T31-G|ri19tmtl-l5r-@(opMSe (0.760
di tion agueous ammoni um

ggWﬁ'& g8 “§%‘F Wﬂh?ﬂﬂ aya a‘f‘;’? 8@%?&99% organi c | ayer was

separated and put aside. The aqueous | ayer was

Egpblral Wil i SRR NI v b oS

oksprolinafdide (B130))e organi ¢ fractions (including that put
aside earlier) were conbined and evaporated to give
crude 1, 1-di net hyl et 1, 3-di mephyl £5- oxoprolinate
(0.770 g) as a yellow, gu 3/ used wi t hout

further purlflcatlo(h & B net hyl et hyl

1, 3-di met hyl - 5- oxopro nat (0. 770 g, 3.62 mml) was
suspended i n dichlor t hadhe (5 rr?') and treated with
trifluoroacetic acid (0.4 m, 5.4 nmol). The

m xture.was stirred for 5 hrs and then evapor at ed.

1Aty dogimethyl-BexoSralingD (2008/ 08692 REDl, EPRparkdd a6 6déscribed

6B | o P BIEot ek, ) 1T " 38 o HMGIE ol B -3
dlmet?ylmhlnop?p?l?-hlaamiy((jcﬁrhgﬁ)mlaad hydrectilentiew(0. EOZ rg, 1. 05r3 rr]nmol)
it R8BSR BB, e, B, 6 € Bl 4 oo
telrg?rgtiuea eg(al?-c_:met«b—@vflurldnoprwny&nethwwnlnt ) (Ot1(34_gg v 0.84R umimol) and
ol SR g BB 850 Brd e e, Ao iRBA an
stitripg Zoutiviued overmightiat roptnﬂamb?naﬁlrb yTHe rhixétré was dheh atincentrated
A o FEPATHIBIRAS) Bl Il S dgls i ot

witm_elthyl pretpter etheasordizised pigadic laydEreowere washed sequentially with 3N

{%QE %thgf y%ar%n eﬁo “8°&ﬁ0§&‘ﬁ|3f?gﬁaﬁ@q”gge?bo 28 %3)612&“8 then brine

ahy diried loverr armyd(dmsmzltm siifats 3 Conegntratior gevel a ssdey galidi which
%ﬁb%%q%gﬁ%@ﬂﬁle& %g%gssad?r%ct%ﬁ : arufcﬁﬁiatg&’ HP?:(E: tg]gwét R f(28crhloro-4-

flpompbéﬂybmtwllﬂl elbyle‘p*rdmdtr))ﬂét-dprﬂoammlde( 0.1464 gj, a9. 84solid.

L@?ﬁ%imﬁﬂf %1 1539 Oeg@rﬁfoﬁtt ﬁ%ﬁ%.&&eés“ m, 1.053

m xture ‘and stl rring
conti nued overnight at room t enperature. The m xture

%%-étnﬂfh,ﬁamﬁw@&ﬁgroline used in the above procedure was prepared as
described below:
(i) (S)-(+)-L-5-trityloxymethyl-2-pyrrolidinone (7.51 g, 20 mmol) was dissolved in

dimethylformamide (25 ml) at 0°C and treated portion wise with sodium hydride (60%
suspension in oil, 0.880 g, 22 mmol). The mixture was stirred at 0°C for 1 hr and
then treated with ethyl iodide (1.78 ml, 22 mmol). The mixture was allowed to warm
to room temperature and then stirred overnight. The mixture was then poured onto
ice and extracted with ethyl acetate (x3). The combined organic extracts were
washed sequentially with water, 50% aqueous sodium chloride solution (3x), and
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in vacuo and the residue partitioned between ethyl
acetate and water and extracted wth ethyl acetate.

wab@soashi ned organic | ayers were washed sequePCT/BP1097/056675

with 3N 20 citric acid, water, saturated aqueous
car bonat g, then brine

sodi and
SatHJFalé%y&%‘?Ouérﬁ%ﬁ“bﬁ °§%|rg> war'gtteen eHee aMeT Sqdiyp sulphate.
@au@wt?tlam lgde% %O&rtjde \e?m% hmucwacﬁatss p@ﬁi@q Ltgnéutymawdl fﬁasaot;nt@h -gel
SS Il re e e
P SvRERl e edS s eleing 'R rh Gof rdhiRat ohgthy
acetee (. 14éxapp, a® agiwe! iglire u@tmﬁ[whénﬁw@am)a%nethyl}z

retenti o = 2. 35 mnutes
pxrr%ltdmneZ?hb ‘met hyl - 5- oxoprol i ne used in the above

@ipr wo@daMﬁeommwtfaFmrﬁ@n?ﬁar?mmz té hrelcbtﬂgaymmré&h 912 ml, 3.82
ri oX /rrolidi none
"&Bg’l?'n‘m%t) v&l}s& w5, Beded,” Rt 1$8/1 f 8r naRHHR ( ¥ mq)ethy' 5
{[ﬂhplﬁ@ygig)kdhyl}o&ﬂh%mcﬂ byrﬂjﬁdiﬁbﬁ@ (W84 lg, sadi ol Vil ltetfimydrofuran
suspensi on
(A 5 8 SR Bl Wik st 7 1 221 578 loboraghge (0.239
i Bis2ehinpl) waxdinda ddbed Sanal afte’azstmngl for aThugther Athir & WBSC the
al.| oned tIP war to,room erature rP]d tﬂﬁn stirred
MW Rllower do waup [ FPa e “rﬁo‘?)’Pé Ght Bhe MU ygps then
re}maﬂe@tc,ed&tmtdndetéa;éd awmﬁed\&mﬁh furTthae em@mudﬂt%dzm stolutlon of
.organi.c _extracts.were ed sequent.i er,
i35 Blipry B84 iRl B S 2 B R noll At i for
aR GaitioAAGOHr EICVBEE’?EH)H%@@V& agr?]aiﬁ tréaiteddmﬁ\qmcémétgane (0.239
o) o ol uti,on, and t ri ed over sodi um
Aof AR St MR s bR vevloaf do and do PoprieToRFrolate and
swﬁwd bV?thgby ﬁ'ﬂé ogamtaai whk aglenchdd wah @G{uraté@bm’éous ammonlum
[.Oma ra i,0
PLE B HePP Rrnbin MR Sinr ekt 2, dfe {grbiri Gsgmc extracts
waetﬁelyllv:jdihé@ (Mithlwﬁnar(g Szk)”m’(chmbh W]sﬁﬂlrhmb}aq?eo& sodium chloride
ro i,none olu
RGO ik R Ptysdusportin, uehiiel ApH, St & 2 e oy
s8lid3 1.7 rgio| Theatrude &Olicvarasaplatifidd byr aptomiatee, flashssilicd-ged rcolumn
cﬁ{gp@cﬁr@%{%@?tgﬁ( %F"ﬁgﬂe J}%nlgn\gl hé'd-gé% %?rjt c?fnethyl acetate in
hexdneahytdr ofgivean pufd 0 profuetnd friabionses yid.i Nnd-ethy43,8- amms/l -5-
| od 239 10
ahb stk enBh 2o BRe arbdpES O s 4%y P Tes pure
nfomoalkgated.  hmateriial - 1BE tmethyhB-xmmInﬁ-SVﬁa(mpabhybmemyt)m(maethyl} 2-
pioliak (6 BRE W alieca Miftbrs g dhese M ORabLa) VT Fesiad Broduct
waar tdeer asldequwehileof the 2Metigl- a-umeblnylﬁﬁ{[(trlphelhwlmmhyl)oxy]methyl} 2-
j h

PRiRPRRR I ey Pl PR i gebvefn igrahipgpturan
(2henlm XEhis solutien agasi tmenramiedddmptMSdeanQMastt(oﬁ A3Rthium
dﬂs%lpﬁpyla?’n &glnr}&)&ﬁy 21351%@1? 3%%## § am rﬁ aélﬁw?mﬁ:ﬂ gt this

temperatue wes cqmimne@ém‘ Mhlt, hlogamethathe ¢0.282 edu3. 82mrool) was then

SS9 s P s G By ovr
4\kas.eWaridp) asamsctllbmhaMVergaaataur@Mdnaicpmm settyltd3-dimethyl-
Sﬁﬁirﬁﬁé%ethyl)oxy]methyl}-2-pyrrolidinone (0.846 g) as an oil which was
combined with the material set aside earlier (total mass = 1.08 g) and used in the
next step without further purification.

(i) Amberlyst 16® (5.56 g, 26.1 mmol) was washed three times with methanol and

then a solution of 1-ethyl-3,3-dimethyl-5-{[(triphenylmethyl)oxy]methyl}-2-
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solution, dried over anhydrous sodi um sul phate, and
concentrated to a crude oily 20 solid (1.7 g). The

weewdoorot i d was purified by autonated fl ash sPCT/ER209B056675

col um chronat ography (Biotage SP4), eluting with a

0- % gradi ent_ of ethyl acetat hexane,

RRTPBAIGAIE 1240k 1) o riharg) GRChip) ype st g T are was

€l (3 &lapbEBy 4 NalyB it )r@dm]tambsnéh}re ZnAVhER Ithed rd3i Raé Gerhbied by
wel | as nonoal ﬁat ed materia

fi %‘Pﬂy(w%s“fﬁgt IW{?‘US'“? hanadk phéh§1 RTPIPEY o&‘ﬁ“ﬁé?'hi’a}m@szé"ere

dopcdrated tB Qe 4 ube bil 00.62 Q)'Whlan Wa¥ bufi f%dey éd&ﬁ‘ﬁﬁe& Yl@sh silica-

qﬁaﬂg&umngghroggtggrasm Egngtage 8%43 elut|ngSW|th a 0- 10(9""/3 gradlent of ethyl

al;e@tehyhn 3hewrdrdy| 18- {dl\(et I pree nyletrgt-Byhydeosy higeiyiyd, 3-difnethyl-2-

[ xed material were conbi ned an
p&ﬁg‘i‘ﬁ‘%dogﬁgtgg?? ﬁﬁ)‘?ﬁf'@f Seligiied 0PFAANG- Thi s sol uti on
(s 1-Be- W%@mmywssgdmtw%bﬁy&@hmmr@n é@ﬁeé ig,hp. umnmo|)

leSOp in tetrahydro ura (1.91
Y%3@3gﬁog stid MY a@n oaCtL@Prb% r%?f’lk&"é Rnaéphate
rﬁcmlbtasw @dfférogouiuoh r2.46 qﬁlomshamsl) o\iére?a&nﬁhed h §c’étdﬁ‘fﬂ|e) (3 mi)

AR o 1o PR Skl 1A 6 sampthf £ Bheridinyioxy

fiéer mmaQSardﬁappnobmteﬁpowarcgﬁme bsachd@odiumnaypdeRlbfife edlution,

2003 PRI 126, W19 18] P {06 Tgrecack g, continued a
400C 84164 @)s. agh@migtute whé eenssured 6ntdl ibe doithainthgt 198 w/w sodium

b | S RS, R e bved S g ccele B oo
cbumiﬁeUQﬁgarﬁtﬂext(actsl v)erémaehédlwtth éét(xfa)ted 5qd‘e6ug sodi®m khloride and
was washed t hanol

tlg%]m‘liﬁqdoqye[)fnagnesmm sulpﬁate ama conc trape% to give 1-&“&-4,5-9%‘&%!—5-

ckoprioling (33 @) a4 mhite Solid (vhich Wesnydedriithpl) sdditomar putfication.
LﬁMggM\i\Q*z-o 003697 PCT/ EP2007/ 056675 pyrrolidinone

. ] ‘ol ) in nmethanol (50 m) was added. The
m xture was |left to stand for 4 days at room

Eﬁ%@mw{{%@m %HW} rﬁéﬁﬂ&ﬁsp?]rﬁéﬁﬂ}vﬁ SFPMMé flimethyl-5-

oxeprotmarhidé (BAX) ons were concentrated to give a crude
oil (1.62 g) which was purified by automated fl ash
silica 5 gel colum [ (Bi ot age SP4),
eluting with a 0-100% gt adignt thyl acetate in
hexane, to give puP& >y F

1-et hyl - 5- (hydr oxynet yI) 3, 3-di
pyrrolidinone (0.3767Q) a¥ an oi
standing. (iv)

1- Et hyl - 5- (hydr oxynet hyl ) - 3, 3-di et hyl - 2- pyrrol i di none
N-(2-83org-3-(#ifluoromeEthy))pherdl methyg Hil-ethyltded -0 DnediByT-5epxogdroBnamide

BRkper i AN GR DA Bt S TBARAN 5 v

[@e@ﬂmm#fmor@heﬁyl)theth\dhﬁetiwm éeulmethwma)xoﬂrdlleammeys(tiw@ but

u2 ngT@ka)Qo ?tnﬁlo?%rhgt ng?ﬁ%hﬂﬁﬁ%ﬂylgnﬁ?é’ Irfjeachlgz(gso EI [{% Shioro-4-

flhymberhyb)metﬂwl]aminﬁl on, available chlorine >12% were
d ] re ar t g continued at

L?S@gf[ﬁqﬁi h??/éﬁé&%nﬁf# utfneea-nvvg36§ tnlf‘]élﬁtbgour ed onto ice

contai ning 1% w w sodi um 15 sul phite and the resulting

Rl By R ERERS PR ERnEb MBS AP iR,

oaquretummg@éﬁw‘ﬁ) chl ori de and

""tHat solidified on
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then dried over magnesi um sul phate and concentrated to
give 1-ethyl -4, 4-dinethyl-5- oxoproline (0.392 g) as a

wokiosmoxot i d whi ch was used wi t hout additi onal PCT/EP2007/056675

purification. LC M5 [MH + = 186. 20 Exanple 131
N-{[2-chloro-3-(trifluoronethyl)phenyl]nethyl}-1-ethyl
-4, 4-di net hyl - 5- oxo 13F)) ONNF 0 C F
F 25 '
N-{[2-Chloro-3-(tri9 ¥l ] methyl }-1- et hyl
-4, 4-di met hyl - 5- oxopro}'in S prepared in a

manner anal ogous to at described above for the
synthesis of N

[ (2-chl oro-4-fl uorophenyl) et hyl]-1-ethyl -4, 4-di net hyl
N-[52-oilogar &) 4 difuotapeedybhdinylplsbthyld diimethyl-5-oxoprolinamide  was

L P ol DU LSO v

cBiord- G ophériy] ) methyB-N7¢tByl 91, 4-dietetitl-Seoxopratimarmid@ (BB30) but using

' : | 2 . , _
[@%kgégél’ﬁ_%ﬁ@d}g?h%_ngjﬁfp?tl'%u%H%npycar?rg}kmﬂe] _(&r_eg?rﬁgl ag desgribed
abetefpr ESample 3g) il the plaitel of [(E¢A8j0-S6udhEpROYBMEDFH@Tine.

LRl B 61 BRIAL. mom G e g TR RS 1 -1

-et hyl -4, 4-di net hyl - 5- oxoprol i nam de was prepared in

BB A GHOHS AR bithy IRSR ] RethRBug A 27 the
bs(prengiméttiyl)pmiioarhide (E138)t hyl | - 1- et hyl - 4, 4-di met hyl - 5-0
xoprol i nam de (E130) but ysing

[ (2-chl oro-3, 4-difluor ﬁenyl)nethyl]anine

hydr ochl ori de (prepareg-as descrj Fabove for
Exanpl e 36) in the p
[ (2-chl oro-4-fl uorophen ! ] ne. LG MS [MtH + =
345/ 347, retention ti 43 m ytes. 10 Exanple 133
N-[ (2-chl oro-4-fl uorophenyl ) net hyl ] - 1- et hyl - 5- oxo- 4, 4-
bi s( phenyl nmet hyl ) prol i nam de (E133) Phh Ph F ONNJ O

'ﬁ@-&%b%?-HFQIPQUWDWFM-& R ePyt§-PpRheRymesRipligargide
wais prepaesy inneinapherizinalogoasmiodthat descritsesl gbioee forakke syntidesis of N-

[@aﬂ”ﬁﬁééﬁ ald gﬁﬁ)nﬁe?hyﬁ]'?ﬁtet'h‘f/l‘iﬁﬁ-%ﬁn?eetﬂy@ﬁg)}’o%rgli%m?a%e (E130) but

- ubing -1edthyirsoexb-4, 4 is(shEmgmyethyniptdiivie Jin theeplage ofd1-thgti-4vaidiniéthyl-

SIS aBRIPe o5 oAt BRI REP RO Pieor P eremarachin @ manner
aphlageusoto ihattdegtribkd4fod i Trethyiyd,4-dimethyl-5-oxoproline in example 130
above but using 1-ethyl-3,3-bis(phenylmethyl)-5-{[(triphenylmethyl)oxy]methyl}-2-
pyrrolidinone (isolated as a side-product in method B, Example 37) in place of 1-
ethyl-3,3-dimethyl-5-{[(triphenylmethyl)oxy]methyl}-2-pyrrolidinone.

LC/MS [M+H]" = 479/481, retention time = 3.32 minutes.

Example 134 N-{[2-chloro-3-(trifluoromethyl)phenyllmethyl}-1-ethyl-5-0x0-4-
(phenylmethyl)prolinamide (E134)
Ph
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5- oxoprol i ne.
1- Et hyl - 5- ox0- 4, 4- bi s(phenyl net hyl ) prol i ne was

wEe@panise’ i n a manner anal ogous to that descrP@EEPI007/056675

1-et hyl -4, 4-di net hyl - 5- oxoproline in exanple 130 20

above but using

1-et hyl - 3, 3- bi s(phenyl nmet hyl ) -5-{[ (tri phenyl net hyl ) oxy

M—{[@t:llﬂylio}S anfumyasm@thylgcbmaymnéthﬁph@tr@dmsoa si de- product
A efinit R pepeitheng =

Ry et iR was. prepered e%mawa?mms&lfr}ettmﬁ ﬁ!esz" e

apyve dbi dhe Oeryﬁthe5|bcbf\/5 IBIMﬁl-'ﬂhiore-44Iﬁ8fdbﬁénylrmﬁtmﬂ}1-@ﬂhyl-ff: BXo-4

t
(Ne{‘k"ﬂ‘eériﬁ')g%“e”s?”t"%‘?-l £l ug(rga?r\et hy! )Bﬁtenyl ] Héi“ﬁw }- 1ﬂ8t°ﬁiﬂ’° -3-
(trifucramethy!)tHeheMyikthldnyihe pr oini nanhéle ( O[(B-Nidro-4-

3697 PCT/ EP2007/ 56675
f'KEf{Df%ftYﬁm&Zwﬁgﬂm Wh Brae HRRSFRGh ?mww 37, was Hsgd to
prepanxihed~ethylttedro-4vhan)etiipidlitede was prepared in a
ngmgi %L&%?hﬁ re?entllg%ttlm%esf Ié&)?nelrgjutesa bove for the

N-[ (2-chl or o- 4- quorophenyI)rrethyI] 1-ethyl -5-ox0-4 5

eBaBRL IR (P @R R by ATt meipy-5

okbprolilaatide (B136)Y 2- chl or o- 4- fl uor ophenyl ) net hyl ] ami ne.
Met hod B, as descrlbed |n Exanple 37, was used to
prepare the 1-ethyl- 4- (pl Inethyl) proline.
LC/ MS [ MbH] + = 439P .99 minut es.
10 Exanple 135

N-{[ 2- Cyano- 3- (trlfluoronBthyI)n enyl]nethyl} 1- net hyl
-5- oxoprolinamde (E135) ON NCF3 O 11 N 15

N-{[2- Cyano-3- (trifluoronethyl)phenyl]methyl}-1-nethyl
-5-oxoprol i nam de was prepared in a manner anal ogous

N-§2-Cyarpo- aéf@ﬂwre@athaamylﬂraethvliré rasthyltheetoprabipamide) 2-  was
pFapARYY R-d Hahﬁér‘%?{a%%hbl/d hah Q&Grlbgaftabbf\}e} for trfd i%lthe'élsoéﬁ‘qm{[z

rollnamde(El ut usin [ -5-0x0-proline in
cyanect (GRuororeyhhsnyieRtbrIb el cepNEITaNRg (£103) bt using 1-
nfe@ﬁﬁ-@tdx@fbréllngﬁn plade B21-Bings-8%0-p ro@nQe Exanpl e 136

2- bi phen | met hyl ) - 1- et hyl oxopr ol i nam de (E136
L@H\S}% [Wl-pl] C}/26y retention tlzne 202¥n|nutes P ( )

Example 136 N-(2-biphenylylmethyl)-1-ethyl-5-oxoprolinamide (E136)

N-(2-biphenylylmethyl)-1-ethyl-5-oxoprolinamide was prepared in a manner
analogous to that described above for the synthesis of N-[(2,3-
dimethylphenyl)methyl]-1-ethyl-5-oxoprolinamide (E50) but using (2-
biphenylylmethyl)amine in place of 2,3-dimethyl benzylamine.

LC/MS [M+H]" = 323, retention time = 2.38 minutes.

Microwave Reactor

98



10

15

20

25

30

35

wW@bwsmooIeor t he synthesis of N-[(2, 3-

O N-(2- bi phenyl yl met hyl ) - 1- et hyl - 5- oxopr ol i nam de was
prepared in a manner 25 anal ogous to. that described
PCT/EP2007/056675
di met hyl phenyl ) met hyl ] - 1- et hyl - 5- oxopr ol i nam de ( E50)

but using (2- biphenylylnethyl)amne in place of
2,3-dinmethyl benzylamne. LC/ Ms [ MtH + = 323,
WhEre iMdicated inrRe abde3dkamplas; @ mickdvdveataster gsddensd @ Biotage
| tV\Qw 08/.003697 PCT/EPZ 07/ 056675I Wer e |rt1d Eeted ified
ri'th"‘ Phe REHIENTREH FHES OHb UANG MGITRRIeP ML AU (0SS viRg e
otheBivigé.age InitiatorT"'. Reactions were carried out

usi ng nornal power output unless specified otherw se.

5 Mass-directed automated HPLC Where indicated in the
MasswdireetethadtematgtlHPLCcat i on by nass-direct ed

automated HPLC was carried out using the follow ng
apparatus and conditions: 10 Hardware Witers 2525
VBierarindicatedlirete dbalel exanWds rpuriidadiolvbiie trasSdingctsth aatotnated

HRL Ry i Xt e, oG SEpara i ok BB GharRnof o ode

Array Detector Waters ZQ Mass Spectronmeter Gl son 202
!grﬁcti on collector 20 Glson Aspec waste collector
re Waters MassLynx version 4 SP2 25 Columm The
Wménsr%%my eralistMadaleAt | anti s, the di nensions of
scal e) and 30mm x 100mMm

VW] &gg\g X . 100mm (snal |

S pd S MalEly PURe st ati onary phase particle size is

Vhaters FungoCurmstrdl Module Aqueous sol vent Water + 0.1 %

Viagr m'2§6ﬁii.d t%\(}g gani ¢ solvent = Acet onitrile + 0.1 %
P fdo up solvent = Methanol : Water 80: 20

Waters Column Fluidics Manager ’

Waters 2996 Photodiode Array Detector

Waters ZQ Mass Spectrometer

Gilson 202 fraction collector

Gilson Aspec waste collector

Software
Waters MassLynx version 4 SP2

Column
The columns used are Waters Atlantis, the dimensions of which are 19mm x 100mm
(small scale) and 30mm x 100mm (large scale). The stationary phase particle size is

5um.

Solvents

A : Aqueous solvent = Water + 0.1% Formic Acid

B : Organic solvent = Acetonitrile + 0.1% Formic Acid
Make up solvent = Methanol : Water 80:20

Needle rinse solvent = Methanol

Methods
There are five methods used depending on the analytical retention time of the
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Needl e rinse solvent = Methanol 35 Methods There are
five nethods used dependi ng on the anal yti cal

WO 2408100360 ti me of the 99 WD 2008/ 003697 PCT/EP2007/056675

PCT/ EP2007/ 056675 conpound of interest. They have a

ses.a 10-
g, Bt okt anon el s o aebie” BRpihen Wil itiises o 10
nnmtegtadheribfcﬂlbw/em byslbe}rﬁ mkﬁnt@ﬁilmﬁnﬁzlﬂgsr&rm re-equllibrhation step.

- 3009 Lar e 1.5-2. = 15-55% B 5
L%@%&ﬁ‘%n%?ﬁ?e %@aﬁsggéyﬁ/g = 30-85% B Lar ge/ small Scal e
Large/Sindll Scaﬁem S B 1|5aTSQEBSrmI | Scale 3.6-5.0 =-80-99%

ol 7.5 mnutes flush and
L?ré;% é}ﬂ% %iéé 1480%%1 )r/at e All of the above
La@l‘&rﬂall W@Z@ 3.6 eB0ra%:Bof either 20nm s/ nin (Smal I

AR e 08oaR e B Bk B® Pyl ot g Smiires ush

aed serbquilitgation)puri ty of selected sanples was as
follows: Method (A) 20 Instrunent: Agilent 1100 Series
Li qui d Chromat ogram Col um: Chiral pak AD (250mm x
Fmvﬁm;tﬂ_ 10um particle size) Mobile phase:

PR DR, B 0t BOER e a8 o
40ﬁﬂ@rinmr(gadge Qﬂa&r)lm Met hod (B) Instrunment: Agilent 1100
Series Liquid Chronmatogram Colum: Chiral pak AD

(250mm x 4. 6mm 10um particle size) 30 Mbile phase:
Hept ane: absol ute ethanol (50:50) v/v punp-m xed Flow

g E” Egm /'mn Tenperature: Anbient U V. Wavel engt h:

Met hod (C) Instrunment: Agilent 1100 Series
Appgraitus Ehd oaumﬁmgnamsed:otbuntnaraﬂhmzealepaﬁioﬁ@ri(:Zﬁmhynof selected

sAmPIBwaA MRS ! ¢l € si ze)

Method (A)

Instrument: Agilent 1100 Series Liquid Chromatogram

Column: Chiralpak AD (250mm x 4.6mm; 10um particle size)
Mobile phase: Heptane:absolute ethanol (70:30) v/v pump-mixed
Flow rate: 1ml/min

Temperature: Ambient

U.V. Wavelength: 215nm

Method (B)

Instrument: Agilent 1100 Series Liquid Chromatogram

Column: Chiralpak AD (250mm x 4.6mm; 10um particle size)
Mobile phase: Heptane:absolute ethanol (50:50) v/v pump-mixed
Flow rate: 1ml/min

Temperature: Ambient

U.V. Wavelength: 215nm

Method (C

Instrument: Agilent 1100 Series Liquid Chromatogram
Column: Chiralpak AD (250mm x 4.6mm; 10um particle size)
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100 WD 2008/ 003697 PCT/ EP2007/ 056675 Mobil e phase:
Hept ane: absol ute et hanol (80:20) v/v punp-m xed Fl ow

WO 2608/00369T11 / mi n Tenperature: Anbient U V. VARET/BPIOT056675

215nm 5 Method (D), Instrunent: Agilent 1100 Series

Lqui d Chyonat ogr a | umm; i ral pak AS (250mm x
pofibflase” HRRR 8 Absdhe g eoighh v Rt
Fldsptaten e ool ut e et hanol (80:20) v/v punp-m xed 10

low rate. 1. m/mn Tenperature: Anbient U V.
Tg\g‘@(é’faé‘ﬁ t'ﬁ'.n%'ﬂ nm 15 Li qui d Chr onat ogr aphy / Mass
USp.abavederegtin:\218nml ysi s of the above Exanpl es by, Liquid
Chr omat ogr aphy / Mass Spectronetry (LC MS) was :
carried out using the follow ng apparatus and
Mettmdi (D)ons: 20 Hardware Agilent 1100 G adi ent Punp

Il ent ,110Q AutQsanp].er. ilent 1100 DAD Detector
Rt Abley e SRR LSu SiuABleito oven agi I ent
Cbiinth: Ghirtalpak IAST (25&rherss. 2y oemPaeticte sirt er  Seder e

ex, 85 30 Software ter Lynx version 4.0 SP2
VR ek bR aaned G s el P L v BrFabed | the
Febwmatess i1edgniof whi ch are 4. 6mm x 50mm 35 The
Tst at iragna% Bh%?_e particle size is 3m Solvents 101 WO
SOWEI0YS607 T EP2007/ 056675 A Aqueous sol vent =

UMt Waveterttit36or m ¢ Acid B : Organic solvent =
Acetonitrile + 0.05% Formc Acid Method

Liguid Chromatography / Mass Spectromet

Analysis of the above Examples by Liquid Chromatography / Mass Spectrometry
(LC/MS) was carried out using the following apparatus and conditions:

Hardware

Agilent 1100 Gradient Pump
Agilent 1100 Autosampler
Agilent 1100 DAD Detector
Agilent 1100 Degasser

Agilent 1100 Oven

Agilent 1100 Controller

Waters ZQ Mass Spectrometer

- Sedere Sedex 85

Software
Waters MassLynx version 4.0 SP2

Column

The column used is a Waters Atlantis, the dimensions of which are 4.6mm x 50mm.

The stationary phase particle size is 3um.

Solvents
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5 The generic nethod used has a 5 mnute runtine.
Time / mn%W03 0.13 497 4.897 493 503

wab@samssye nmet hod has a flow rate of 3ml/ m ns. PCITAR2007/056675

injection volune for the generic nethod is 5ul. 10

The | unm t enper.at LS-30deq.. The UV detection
Ar'%?é’%&%%ﬁéﬁ%ﬁefgbg)?d‘iilﬁr?rm%%gp macol ogi cal data 15
BCdrganindsiverit = Aaetonitvilent 0.06%FyymivcAdieest ed for in vitro
bi ol ogi cal activity at the P2X7 receptor in

accordance with the follow ng studies: Ethidium
Matlmdrul ati on Assay Studi es were perfornmed using NaC

r . of the fpllow conposition (in 20 m\M:
Tﬁ%é%'%a%t oﬁﬁﬁghﬁgd'%ﬂ&t'% glucam ne 5, KCl 5.6,
D-glucose 10, CaCl2 0.5 (pH 7.4). HEK293 cells,

xpresstigzhuman reconbi nant P2X7 receptors, were
_Z S 6%I y-L-lysine pretreated 96 well|l plates for
08-24 h.[|3 The cloning of the human P2X7 receptor is
deser+bgd—+H US 6, 133,434). The cells were washed
p ice WwWith|3501 of assay buffer before addition of

501 of tlegt |conpound. The cells were 25 then incubated

—gt—pgeml-em;erature (19-21C) for 30 mn before

ddi ti ol Yf |ATP and et hidi um (100M final assay
goncentriagi gn). The ATP concentration was chosen to
be closg taolthe EC80 for the receptor type and was 1nmM
PO studi®s |on the human P2X7 receptor. Incubations
were continued for 8 or 16 mn and were term nated by
addi tion of 251 of 1.3M sucrose containing 5nmM of the
Tho rhoye-mefhed hag Atflaydateal 3mi/ginsno 2008/ 003697
TRETERBAVILARGE e geRédh¥Bodlsasl 5 (A drich).

Cel I'ul ar accunul ation of ethidi umwas determ ned by
The £8lymnigmpergsie scddded. (excitati on wavel ength of 530nm
TRB U)\eddts&ioRRanieVis B to 8BokgOnm from bel ow the

plate wth a Canberra Packard Fl uorocount (Pangbourne,

UK) or a Flexstation.ll (Ml ecular Devices) Antagoni st
Phafmacolagieapdatar bl ocking ATP 5 responses were

determined using iterative curve fitting techni ques.

Fl uorescent I nmaging Plate Reader (FLIPR) Ca Assay
CompduRSs BEhe ifehfieH By beédied PaGA viard DrdlodisH betivitfat tHeer2x7

foll ow ng conposi tion ﬁflln mV) for human P2X7: 137
regeglor imeconpapse wih iie fRigqwing studiefiaHoos; 1 cac12; 0.5

Ethidium Accumulation Assay

Studies were performed using NaCl assay buffer of the following composition (in
mM): 140mM NaCl, HEPES 10, N-methyl-D-glucamine 5, KCI 5.6, D-glucose 10,
CaCl, 0.5 (pH 7.4). HEK293 cells, expressing human recombinant P2X7 receptors,
were grown in poly-L-lysine pretreated 96 well plates for 18-24 h. (The cloning of the
human P2X7 receptor is described in US 6,133,434). The cells were washed twice
with 350ul of assay buffer before addition of 50ul of test compound. The cells were
then incubated at room temperature (19-21°C) for 30 min before addition of ATP and
ethidium (100uM final assay concentration). The ATP concentration was chosen to
be close to the ECg for the receptor type and was 1mM for studies on fhe human
P2X7 receptor. Incubations were continued for 8 or 16 min and were terminated by

addition of 25ul of 1.3M sucrose containing 5mM of the P2X7 receptor antagonist
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10 MpSHAi and 1g/L of D-glucose (pH 7.4). HEK293
cells, expressing human reconbi nant P2X7 receptors,

WORN08/00360™Wn i n poly- L-1ysine pretreated 384 wedT/EP2007/056675

plates for 42-48h. (The cloning of the human P2X7

SREERE ks SRR, Nlvar sorumugtist Shebigl e defertined by
mezadrr ﬂWreécehcéi(ex%Tﬁow waveRMgth UDQSdn'ﬁeéh@bﬁw)sswmémbngth

of REGRraT Deot e g1atS it Canioienaaipek aBEount (Fargboure,

w«)rmaumekstéfba uqudla:uwe mvrcbe)mntag‘mﬁmtw&go atalués)wnblockmg ATP
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In Vivo data
Rat model of neuropathic pain

By placing loosely constrictive ligatures around the common sciatic nerve, a
peripheral mononeuropathy can be produced, which thereby provides a rat model of
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Rat model of acute inflammatory pain
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response and produced ED50's <20ng/ kg obtai ned from
dose response curves. 105 WO 2008/ 003697

wOEANBEFROD7/ 056675 C ainms 1. A conpound of f oPOTIER2007/056675

(1), or a pharmaceutically acceptable salt thereof:
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benzene ring which is optionally substituted with 1, 2
or 3 halogen 20 atons; with the proviso that when R7
and R11 are both selected from hydrogen or fluorine,
at least one of R8, RO and R10 is a hal ogen atom or
R8, RO and R10 are selected fromthe group consisting
of hydrogen and CF3 and one, but not nore than one, of
R8, RO and R10 is CF3. 25 2. A conmpound of formula
(1), or a pharmaceutically acceptable salt thereof:
R4 RS 0R RBRNR3 2 RS HRNMNRL RI1 RO O RL0
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(1) 106 WD 2008/ 003697 PCT/ EP2007/ 056675 wherein: Rl
represents Cl-6 al kyl, C2-6 al kenyl, C2_6 al kynyl,

w@3008/0a3681 oal kyl , C3-6 cycl oal kyl met hyl - or PCT/EP2007/056675

pyridi' nyl methyl -, any of which is optionally

Cihggtituted'mﬁth 1, 2 or 3 halogen atons; or
stituted phenyl or benzyl; 5 R2 and R3

independently represent hydr ogen, hal ogen, C1$ al kyl,

aryl .. C2_6 al kvnyl qr '
Cy cl ge Q@)/HOHE? Cﬁrppmulg I(]I % )phsfmicgugca@¥ aéc%??(tg}%’galt thereof:
aryl net hyl - C2_6, al kenyd, C2_6 aRRynyl or C3_6

cycl oal kyl rrethyl “RA nal |y sulsti t ug ed with 1, 2
or 3 hal ogen aL®mns; P tadePendent |y

represent hydroge and 10 R7, RG,
R9, R10 and R11g2nd
hal ogen, cyano, Cl1-
al kynyl, C3-6 cycl @l kyl or phenyl ;
Cl. alkyl, C2-6 alkenyl, C2-6 al kfhyl
cycl oal kyl or phenyl is opthgnaI Iy subst | t ut ed wth 1,
2 or 3 hal ogen atorms; and R11 together with

WheEeitar bon at oms to whi ch they are attached forma

ROCHESRGerfid N WNLRY, | €, PPEKERA! |, S UBRjrlyL, U] WybiBalkyl, 2Cs.

hal ogen at oirs provi so

ca%p”kﬂme@vle Ob@vmm@émetbvleoarmqf rwmﬁ)'unsd@élﬁnaiw supafé\dtieﬁ emth 1,2

of8B hal E%Eto%eopunsﬁﬁstltlﬁ@d %Hé’nﬁ%pbér&esla hal ogen atom or
ergot nmor e than one of

CF3
Ging, RiindRastl s9Presstriyarope. hateues Sharikib cutmol-y Cas
aﬁ@@P%@él%@ﬁbF %%W&&ikylmé%‘lyﬁ%n@ Ry d o?%ai?! &% an&l %IHeFﬁyl-

Ch RBETVI s APz CbogiuR s ORtBnhGaeBiag Wi, 2 o
3GRiden dporkeicl oal kyl met hyl , any of whi ch may be

and any of said

: qptgonalgy substituted with or 3 hal ogen atorms;

R shdeRANEaNtyH éwyﬁefamyg@egmﬂuome aiaetRyl; and
R’ ndepende 'HnH)R1r %Béﬁtﬁ%@htl)rbégfégﬁfhyd@e@l? ﬁélogéﬁl cgarfﬁ ey} alkyl,

aryl met h
Cey@ik@aylkﬁﬁewﬁw Cameycmkybpr Sheyl, oan agy L@nsa'd Cis alkyl, Czs

aﬂ("eM*l”E%{Xlkyny%a efizy@lbglﬁijl)dr phERyl Eis ébffdﬁé}ﬂ' s@bstifeted with 1, 2 or 3

cye ” tional substituted with
hglogem atams; qﬁaﬁiogaeﬁ t dﬂs,e €F§4W'”R§‘ea9ﬁ‘j’ 20 aﬁ%sef%wa@htth?y are

aft8EHeRSBAh alDENZORE Ain® Which U bpfishall@B@bstituted with 1, 2 or 3 halogen
atoms;

with the proviso that when R’ and R are both selected from hydrogen or fluorine, at
least one of R®, R® and R" is a halogen atom, or R?, R? and R are selected from the
group consisting of hydrogen and CF; and one, but not more than one, of R®, R® and
R" is CF,.

2. A compound of formula (), or a pharmaceutically acceptable salt thereof:

R?
RB
RQ
R1 0
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R7, R6, R9, R10 and R11l i ndependently represent
hydr ogen, hal ogen, cyano, Cl.6 al kyl, 107 WD
wQo@8/0aB3697 PCT/ EP2007/ 056675 C2_6 al kenyl, E2T/6P2007/056675

al kynyl, C3-6 cycloal kyl, or phenyl; and any of said
51-6 alkyl, C2-6 al kenyl, C2-6 al kynyl, C3-6

W ?ra"bal kyl or phenyl may be optionally substituted

RM trépréserits @ 3alkgll 0gen akomps, @id halkyrgl, praavi syclbllayl, Css

o PO TR r RS i PR i 1.2
ohahalggen atoats; odunsbstitnpd phenydbr herzpmil a (1) as defi ned

ot Esperteplebrcest SHAIBRER feoddl £ne b aigeti. Cas

am?nymcmmymyrw €36 c;nimngyf _ Ime_ﬁhylbleh_mdny fISaE.ArCA alloﬂmwr i nethyl-,
or a as gerl nea. 1.n 1. B

Canalk B ettt PR el Pig Bl Sise Sy 2 or

3rhatdyeh atdms; A conpound of formula (1) as defined in any

Q of, &d .al,ns 4 or 5 rein, 15 R4 and, R6
R R R FRprpeniBiresen iRt GRR AuprndorpRmyR B,
RE oy RIpR " @ihd fRIT mdeper(dentiyasepessehniadirogenahglogere codno, C,. alkyl,
clajms 1.4, .5 or .6, rein R7, R6. RO, 0. and
e nAFBH G Eae PUIPEnPes tHyE oD aBRvr S gk oF SoidnGre SRR, Coe
atkenyl] Cag alkptyhyCs.s ayoisalkgitdrtphienyl iChplorallk gubstitutedRb@han@ or 3
1 taoget her wWeth the .carbon atqns 0 to which, the
BpEe ARl 7ot JREHBET v BfEcartiy el i fric hay are
attachedfoon af benaemaitisg (hichds ogdtidriaily dubstitudédwith 1, 2ndri 3 halogen
IS a conpound of Exanple 1-136, or a pharnaceutically
ag) Sept abl e salt thereof. 25 9. A conpound of fornula
w(th )thexproglisd itimet avhien RYlaaidiR'1 arevibuitic belestedrpfr2hyaindgenacor Jluorine, at

trifl Opet hyblgh thyl }-1- - 5- OlJe 10
qbore S35 R ok Rt BEIcBaT =Rnss bl To i o 8Ee B0
isca Coppmupd of forrmula (1) as defined in any preceding
cl ai mand a pharnaceutically acceptable carrier or 30
exci pient. 11. A conmpound, or pharmaceutically
3ac c e pt coindpousd bf fotrhala €gpfar agshadreddentichlly mceaptable nalt thereof:
claims 1 to 9 for usesin t herapy. 35 12. A nethod of
treating a human gr aRi me® subj ect Rsuffering from
pai n, inflammat peur gdegepger at R¥e di sease,
whi ch net hod coR 3 NI 0 sai d subject
an effective anp of la Bohb ormula (1) as
108 WO 2008/ 003697 HE NEPZOO;(A 665 “shai ned in any
one of clainms 1 to 13R Us€ of a conmpound as defi ned
in any one of clains 1 to 9 for t h& franuf acture of a
nmedi cament for the treatnment of pain, inflammation or
a neur odegenerative (1) '

wherein:

R' represents Cis alkyl, C,s alkenyl, C,s alkynyl, Css cycloalkyl or Cis
cycloalkylmethyl, any of which may be optionally substituted with 1, 2 or 3 halogen
atoms; or unsubstituted phenyl or benzyl;

R? and R® independently represent hydrogen, halogen, Cis alkyl, aryimethyl, Cy,
alkenyl, C,.¢ alkynyl or Cs¢ cycloalkylmethyl; and any of said C.¢ alkyl, arylmethyl, C,.
¢ alkenyl, C, alkynyl or C;¢ cycloalkyimethyl may be optionally substituted with 1, 2
or 3 halogen atoms;

R*, R% and R® independently represent hydrogen or fluorine; and

R’, R%, R%, R’ and R"! independently represent hydrogen, halogen, cyano, C alkyl,
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C.s alkenyl, C,¢ alkynyl, Cs5 cycloalkyl, or phenyl; and any of said C,s alkyl, C.s
alkenyl, C.¢ alkynyl, Cs cycloalkyl or phenyl may be optionally substituted with 1, 2
or 3 halogen atoms;

with the proviso that when R’ and R*"' independently represent hydrogen or fluorine,
at least one of R®, R® and R is a halogen atom.

4. A compound of formula (I) as defined in claim 1, wherein R' represents
unsubstituted Cy alkyl, C,s alkenyl, C,s alkynyl, Cs¢ cycloalkyl, pyridinylmethyi-,
phenyl or benzyl.

5. A compound of formula (I) as defined in claims 1 or 4, wherein R? and R®
independently represent hydrogen, fluorine or methyl. '

6. A compound of formula (I) as defined in any one of claims 1, 4 or 5, wherein
R* R® and R® independently represent hydrogen or methyl.

7. A compound of formula (l) as defined in any one of claims 1, 4, 5 or 6,
wherein R’, R®, R®, R" and R'' independently represent hydrogen, halogen, cyano,
trifluoromethyl, unsubstituted C4 alkyl; or R'% and R" together with the carbon atoms

to which they are attached form an unsubstituted benzene ring.

8. A compound of formula () as defined in claim 1, which is a compound of
Example 1-136, or a pharmaceutically acceptable salt thereof.

9. A compound of formula (I) as defined in claim 1, which is N-{[2-chloro-3-
(trifluoromethyl)phenyllmethyl}-1-methyl-5-oxoprolinamide.

10. A pharmaceutical composition which comprises a compound of formula (I) as
defined in any preceding claim and a pharmaceutically acceptable carrier or

excipient.

11. A compound, or pharmaceutically acceptable salt thereof, as defined in any

one of claims 1 to 9 for use in therapy.
12. A method of treating a human or animal subject suffering from pain,

infammation or a neurodegenerative disease, which method comprises
administering to said subject an effective amount of a compound of formula (I) as
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claimed in any one of claims 1 to 9.
13. Use of a compound as defined in any one of claims 1 to 9 for the manufacture

of a medicament for the treatment of pain, inflammation or a neurodegenerative
5 disease.
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