SUBSTI TUTED N- PHENYLMETHYL - 5- 0X0- PROLI NE- 2- AM DES AS P2X7- RECEPTOR
ANTAGONI STS AND THEI R METHODS OF USE The present invention relates to

het er ocy cvpeo@nmiog@7der i vati ves whi ch nodul ate P2X7 receptomEpbemnosicon and
are capabl e of antagoni zing the effects of ATP at the P2X7 5 receptor (P2X7
recept or aP¥REFEAVEDSY- PHESYIMEGHES S 0XGIPROITNEr-2 Y EPES S 87K 7-RECEPTOR

phar maceuti cal conposiitaGosrsrenind MG wbempsand vs@ the use of such
conmpounds |n therapy. The P2X7 receptor is a |igand-gat ed i on- channel which
i S expres in cells of the 10 hemat OPOI etic |ineage, . macr oghages,

mcroglia, gsenbinventionglafspip Rsteeqs! armgﬁdiesyat(vgwhlohdm%ﬁﬁ Col | o,
et al. NeueeupicH MIAGRNCENG arkOtapable &pérazaon%tmel&?eas) of And dt3hapbiyat ed by

ext racsl | ul ar nucl eotides, particularly adenosine triphosphate (ATP).
Act i vaPi oleeaPie ¥2X e eperiPls amagoniss): itepPiosasses faf gleHntp’Qf@rq‘t'oﬂortﬁatl on,

degr anul atghamnadexti€dl bnposifidrls %Pélﬁlng? tHeP2 lanae dsl Ogb off R@HIBHpBONARfincel | 15
proli feratl on, and rel ease of proinf ammtory cyt oki nes such as interleukin

1 beta (IL‘i’iB’} (e.g. Ferrari, et al., J. Imunol., Vol.176, pp3877-3883
(2006)) and turmur necr05|s factor al pha (TNFa) (e.g. Hide, et al. Journal
of Neuroch r Vol . 965- 972 (ZOOO)I) P2X7 receptaors are al so

| ocat ed on F?CEPté’é @n? |“8%‘Q‘59ﬁtf*§ ionzehaape n‘ﬁﬂ'@(}"t‘ Esexpregssdiip cely pisthe

hepat qoyt %ma@‘dﬂﬂiéﬁb%&éﬁ e. wédaémiagégaﬁuero@n@ ahist, ceﬁ@ dﬁ@ﬂﬂﬁyﬁ&%es (T

fi brobl asts, bone narrow cegf3 neur ones, nd renal nmesangi al

Fur t her nord®d Bhiseppfor x2awia. oqo"ios eéﬁbr“é%‘%%ﬂ‘%'yaﬁ?%@yﬁépﬂr?ﬁcp?@7ﬁ1@§ﬁs in the

central andogmy,i Bher B! aBWaYéBJSbyS)é&tréé@!u%ﬁdmh'@éou@é@n pahRRUArY Oad&dsnk e
gl utanat e rel ease Ander son, C. etal Dru?%Dev Res.

Vol . 50, pé@@%ehitgdﬁiﬁ? A?%"FH%" Pﬁg’gﬁﬁ‘ﬁp&?{sd‘@stt}%”@ B8Rt &8 key

cell's of tfb@ndtnﬁﬁ“ﬂ@gr%ﬁ@lbﬁﬂﬁ dyaicesbiMiédini tH6RDI dnetiing OrdclaBas eof i gapor t ant
i nfl ammtorglgmedl ators fromthese cells suggests a paotential role of P2X7

receptlér = 4) fiers @ad relegsseof Areinbarmatopy C ?fesqcar?ééntﬁf'etﬂﬁ'%égg@s(”-l ncl udi ng

pai n and m@yredegRmeFakt W, di $AmdAsIS- vaevqentppmmiaasy @oey)n?m uﬁn&gugbes
or an

have directl Ilca d P2 X7 recept or in both

neur opat hl@cﬁélsngfz@élqp%ﬂn&’)‘% 0y (@0 Hide, gt & olaumal @étNeUfO%m'%rz?\//Obb%? 90

(2002), . GpoBSYb.(2000)). XA regerhars e o bdedin3gaidAre 28Ry cefinor e et
Vol . 319, p1376-1385 (2 E&é‘% while there is in

at, J. Phar macol
vitro evi drRUBOEYISS Birf??'dr @"é(?pt'l‘?rp? W@Fat%%ﬁi i ythedieykaemiq, <8l deat h of

corti gl ﬂﬁ@ﬁd@?@s(ﬁ&f@@l@&ts Boke \matowdicellsH iedironég| ahd refd Ifesahgidl 2806)) . I n
addi ti on, d}:& athl%& f the P2X7 receéjptor 35 has been observed around

13- anyl oi rERERJRNS EXREESRY P presYRaRtigteriRaiz in Be gratalse
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P2X7 receptor (P2X7 receptor antagoni sts) In a first aspect, a compound of
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provi Eﬁe ected fromh dro%en or  flyorine,
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25group consi sting of hydrogen and CF3 and one, but not nore than one, of
R8, R9 and R19 is CF3. In one enbodi nent, a conpound of formula (1), or a
phar macewocatdps@ccept abl e salt thereof, is provided: BOQT/EPRI0)/084825 €i N:
R represents C1_6 alkyl, C2_6 al kenyl, C2.6 alkynyl, C3.6 cycloal kyl or

C34 5 | | kyl hyl |, . f whi ch b i | bst t th 1, 2
S YT e e s et EapBaiisonGe Blodaie, PEX? kieblas Huschot'

i lngepelndembyareewpeblerttf Mﬁ%dvmrg tHasi’:ltml %0{1 AT al el P2)ar ]?‘édmtdny(léfxgml ol

a en . oa ne Cooan a (0] Sal a

S e e BT 1A sl bt op Sore Qe S iefruBiidh Shad pe’

optional | phaﬂba(ie!utlwllydc&pitdiblé-salﬂthé&oﬂI’|s &ohﬂédr.gen atoms; R4, and R6
indepeﬁdently represent hydrogen or fluorine; and R7, RS, Rg, R16 and R’

i ndependently represent hydrogen, hal ogen, cyano, Cl4 al kyl, C24 al kenyl,
C24 al kynyl, C34 cycl oal kyl, or phepgyl; and agy of said Cl4 alkyl, C2_6

al kenyl C24 al kynyl, C3 cch or phenyl| may t%e optionally substl tuted
with 1, 2 150r 3 hal ogen o_tfhat when R7 and RI'

i ndependent|ly represent hy | east one of R8, R9 and

R 9 is a hal ogen atom 2 a_conmpound of formula (1),

or a pharnaceutically accepta it Rifierept, RS provided: wherein:

51 represents Cl_6 al kyl, C4al kenyl , ynyl, C3_6 cycloal kyl, C3_6
25cycl oal kyl net hyl - or pyridi nyl net hyl -, any Rt whi ch is optionally
substituted wth 1, 2 or 3 hal ogen at ggs or unsubstituted phenyl or
benzyl; R2 and R3 i ndependently represent hydrogen, hal ogen, Cl4 al kyl,
aryl met hylwhergin4 al kenyl, C2_6 aI kynyl or C34 cycl oal kyl mret hyl -; and any of

said Cl4 ghiky hyI | kyenyl
cycl oal k ﬁirretrlﬁgll'e%e{tgm ahy |y 2§ubs eh?ut ed’® C%"ﬁm? %*ﬁy @johﬁﬁ%o enat ons;
R4, RSOand:yslealkyid@ﬂwhdnmyrl«}mylerpthy%seamy nwm@gemoptfqnatb)r wt@tlbntedwtﬂhw 2 and R7,

R8, RO, R ifbghlatdifld PSRRI AR Bendyrdr 0gen.  hal ogen,  cyano, C1_6
yl,

R? and R® independently represent hydrogen, halogen, Ci alkyl, arylmethyl-, Cas

alkenyl, C,¢ alkynyl or C35 cycloalkylmethyl-; and any of said C,¢ alkyl, arylmethyl-,

C.¢ alkenyl, C, alkynyl or Ca cycloalkylmethyl- is optionally substituted with 1, 2 or
15 3 halogen atoms;

R*, R® and R® independently represent hydrogen, fluorine or methyl; and

R’, R®, R?, R" and R" independently represent hydrogen, halogen, cyano, Cy alkyl,

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
20 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
25  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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5 C2_6 al kenyl, C2.6 al kynyl, C3_6 cycloal kyl or phenyl, and any of said
Cl4 al kyl, C2.6 al kenyl, C24 al kynyl, C3_6 cycl oal kyl or phenyl is
opt i onal Iwo=odésaadsat ed with 1, 2 or 3 hal ogen atons; or PRwERp@7B3dk74 oget her
with the carbon atons to which they are attached form a benzene ring which
is optionally substituted with 1, 2 or 3 halogen atonms; 10with the proviso
t hat when R7 and R11 are botl sgfec Fydr ogen or fluorine, at |east
one of R8, RI9 and R19 is a npt m?_{se t han one of R3, RO and
IRKI is a CF3 group. As u < (when used as a group
or as part of a group) refer r branched hydr ocar bon
chai n containing the spechﬁ e 14 st @s. For exanple, Cl1_6
al kyl means a straight or brawched thd chatn containing at least 1
and at nost 6 carbon atons. IQarrpI es of al kyIR®ncl ude, but are not limted
to;, methyl (Me), ethyl (Et), n-propyl, i-propyl, n-hexyl and i-hexyl. 20As
used herein, the term"alkenyl" referdh)to a strai ght or branched
hydrocar b h)ai N containing the specified number of carbon atoms wherein
at | east one carbon-carbon bond is a double bond. Exanples of al kenyl
i ncl ude, Rt represerds Ci.evi alkyd tQmetaH@nyIl , Cpr cpilermyl, | Cme boycioakyl or- Klssenyl
n- pent gnyl, I i f I ers to a
st rai ght oyagglkﬂnﬁﬂﬂ‘ %ﬁgro&‘:@?@? har %éﬁér{&asrurr?rgﬁafe? h\'{’eﬂhsﬁe%w (?Iar?% h of
carbon at amsmrueswbsatutddemmtnylmté)eoaﬂ,bon-car bon bond is a triple bond
Exampl es 2 ) , Y Rynyl,
but ynyl ﬁi 3‘#‘##@ ﬁqép%%%ﬁ&yrﬁgté%eﬁ{ ﬁ%‘ﬁ%‘*ﬂ og;%q Eé‘?(gikgl %:%'?‘ﬁgp éfm

' cycl oal kinlkethCesalkmthelrW@@Cbﬁ&vmtmm ailycqf@eld(913 atk(gl enyiraetbdr 68 non-

ti i f I
eyl ohexyl" lenyly o BKATRLECEY ErdRiGRYCInTHEY BF BplnalFYBIRER Yo Bz 0 1
or bi dfcl iar 3hathgeoatdest ri ng wherein at | east one ri ng is aromatic.

Bxanpl s fs RgHls Bt UBSe IRy e aBRarctANd dJgRt by The term  hal oger

is used heréinto d ess ot'’h se's group sel ected from
fluorine, RhRAR MR andord’ mmeoendenﬂvmepressent bedrogem rehalgecu eyane.sCafalkyhe

i nvention

cycl oal kylcztfr ||€e%9{ ?zﬁré?k?e cWhalk)ﬁ:zoﬁBﬁérﬁ?I S opn?2 ?EI‘I(@%SB‘&I tited with
51, 2 or a§<elmal @ealkmxbr@gﬁ Qyploatksltmgqhenyitreav b enptjonady sukstifuied with 108e

enbodr nt ts unsubstituted Cl1.6 al kyl, C24 al kenyl, C24
alkynylige R%k%ﬁg %ﬁﬁ$ yrrdrnylnethyl phenyl or benzyl. | n another
enbodi nentWItrRme rpecpwmfeat wheszu ped R’ uméepe@ﬂentlxarelpgasentlwctaowcnrdbrpkm

pyri di nyl Nsb anot her enbodi mrent, R1
representgﬁk%%home@?gekhgﬁiRhﬁgéﬁkp %ﬁagﬁ%odrnents of the |nvent|on R2 and
R3 i ndependently represent hydr ogen, hal ogen, C14 al kyl, benzyl, C2.6

al kenyl , h i al kyl ,

oL ke GFnf ok, LENRBHRHIT) W rfloRio scaplbeldne!
optroﬂ@lthgﬁbﬁﬂimuwéﬂimnth 1, 2 or 3 hal ogen atons I n one enbodi nent, R2
and R3 i ndependently represent hydragen or h unsubstituted Cl4

al kyl, benzyl, C24 al kenyl, 4Ralk yl C37 cycloalkylnethyl . I'n
another enbodrnent R2 and3R3 ndepgpde repregent hydrogen, fluorine or
20methyl. In a further e l Nind represent hydrogen. In
one enbodi nent of the inve
or nethyl. In another embdii e N¥rogen or nmethyl. In a
further enbodinment, R4, R5 a R6 | represe hydr ogen. 25 I n anot her
enbodi nent of the invention, R7, R6, RO, R19 Rnd R' independently represent
hydr ogen, hal ogen, cyano, trifluoronetfyl or unsubstituted Cl4 al kyl; or
R16 and R11 together with the carbon dPons to which they are attached form
an unsubstyHaugied benzene ring. In a further enbodi nent, R7, R6, RO, R19 and

R11 30 i dent | t . |
trifl uolr(r)]%‘t ﬁ'}r‘}P'%QSPt\é ré’gh%ﬁﬂg 2(§g é‘?" w@hogﬁ(ghﬂ;r th NG Lo%{mi ch they

are atZSaCIIQdIoéIQI]Ime&WI quayhshylmetm/d by oEwRich iis gptidnally stbstitutéchwith ¢rRodi nent ,
R7,

and Rl11 indepe nt | esent hydr ogen, chl ori ne,
fl uorr ne, 95r3cﬂﬂ§ ”%I‘HPM’“B?‘P‘FF “quLHﬁéBM Y535 Tn one embodi ment of the
i nvent i on,R% hed & iisdegpenderdig depresemtpiodnahenf hélogeml Gm(éu)yl a)nylnaethyl- Cos
phar maceut i cal table sa t er gof , erein; . res
unsubst i ttﬁl‘iﬁﬂ’ykﬁzﬂagyﬁ 1 f@?%bﬂ?fe, y&i@%@)’c?ﬂ%ﬁ'({( Ig@r PW ﬁ¥Jret hyl -
phenyl or benzyl; R2 and R3 both represent hydrogen;
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R4, R5 and R8 independently represent hydrogen or nmethyl; and 5R7, R3, RS,
R1 and R11l i ndependently represent hydrogen, chlorine, fluorine, brom ne,

met hyl orwonrndédmesmonet hyl ; with the proviso that when RPcamp2087/086625 bot h

selected from hydrogen or fluorine, at least one of R8, R8 and Rl is a

yar ogen’ dra A58V s SR 816 BicRRYE s clonaly e T 5B Bl P s

Particul ar3 ha)dsgmu\dasaccordl ng to the invention include the corrpounds of
Exanpl es 41 6 gh wn_ bel ow, or a pharnacgut] caII ceptable salt
thereof. 1 8@% g\?igp%}deﬁ%%;ep Hg’d{&géf‘uﬁ gi%éWﬁ treating, or
arr;a: i orat ingRé, RPaRl °eﬁrw R umpa?@nay espréseny hymregempaldgeg q:yan@,, Clhatkyhi ¢

i nf | amyat i a nmat.i on gn . roe eration,
1 par o ot AR SnaeiG e sy 04 Bier e ahe oty Sgpidicas SRR ot o

usef ul t h@mgzutozg akgeyt Gad cyctda&ynanﬁmyeistom"bnally&waﬁtoted vatﬂ hrz br 3 and

i nfl ammat bo di se 11C0 und sent venti on which
nodul at e é%%’ﬁ?’o?r un?ﬁng ngt(%ﬁ?é" Egb% g’oﬁf agms ig ‘ﬂ?% Yi#H& effects
of ATP at dtfaehdpSrmrebenpent ring2vhich is aopitibeaillyasubsiitotedsiith) 1,nRpr Benatogepet i ti ve
ant agoni st§ inverse agoni sts, negative allosteric nodulators or indirect
nodul at or %’f‘ Teceptor function. 25 Certain conpounds of fornula (I) may in

sone dior cumsi the pesvisodthat vtmsnoR sl R1' aine bathtseldctues fearfi hydrogen bi fldwne,pair eci at ed

that for yse.in i s of .fornul alts, in

whi ch casdogsane BT RRGaFE Be HSoeatat: POt mprs dBEanaey B0 %" &% R

Phar maceutis a@H;yraupcept abl e sal ts i nclude those described by Berge, Bighley
and 30 Monkhouse , J. Pharm Sci., 1977, 66, 1-19. Basic conpounds of

formula (1) may formsalts with pharmaceutically acceptable acids including
Lnor gani c mabemrmeihcthaaérﬁﬁ“au@uqmemhd@d iam:cgndﬂo ocay part obegmpyesaﬂéréoni c,
en20| rs onic, citric, su oni c, i

o ut arkc, TByAOBBBHPE Brafishs kR BOn ST coAES g Breced RSN e 1
rrangel [ ﬁ mdmaatesul f ot examiples iG.6 atkyl lmeans raasrtfmght qnammft?emydcocarbon .
35phosphoric ci.nic uric enesu and the
ke ol A st | PRA poste St o) EERRRER SR BKTHBEL%. or e

from rral eibt are not limited to; methyl (Me), ethyl (Et), n-propyl, i-propyl, n-hexyl and i-hexyl.

fumari c, benzoi c, ascor bi ¢, panoi c, succi ni ¢, hydrochl ori c, sul furi c,
blsnethylenesallcyllc met hanesul foni ¢, et hanedi sul fonic, propionic,

t art ar2oc, Amhsetdyﬂer@n, tbe termc’alkghylt @fiers to aspaight ar, bramc&mmhydroparlbnn chain

cyar onexy! g o BBl T4 JiGoreBh B fneBR 4051 s SBbEsaen 1 or mul 2

(1) may bebqudegar@:ﬂ:blmbmdyﬁxaﬂnbles@f @ikenyinnduges tkait lareeof lomitad taredhenyf,
crystalline i e_saqlvat e, s the hydrate. This
i nvention qﬂ%ﬂ%é‘ Lb\‘f ﬂ" ‘\ép@ g-ggg%ﬁg'fagpcl-ﬁﬁﬁfﬁgﬁ“ c solvates (e.g. hydrates)

as well as conpounds contai ni ng vari abl e amounts of solvent (e.g. water).

10 Co ounsof for. t r ic forms
(e.q. s’? e?s@gn@lr%'@hgtérﬁ?aﬁ% ?ngagi'ﬁﬁm %v%%??hgﬁ h&)ﬁ(rfc‘)g%%gﬁ? (F){? éach of

t hese st ercootasrong thecspeaified namblertaf caibJthatcarBs whenegodt least ooe icafpon-®aront es. The
different st re0| f Le o) by the
usual net tPootﬁl ﬁ%%e %@d g%gf?légg%fnégyn&gy‘%[) bgyglgr%e;‘ g';m] 'éatla gtro e%s é{!tl fic or
asynmet ri cpregynyhbsiyeyl |mehp+mwer-lae)¢yhﬂ.a&mel=mnﬂm cal conposi tion of
the final product has been determ ned by chiral HPLC (nore specifically by
met hods (A), (B), (C or (D as set out in the Exanples), the correspondi ng
st er e@fpecTHe termoyeloaliyl’ silesscothemviseastateld ameanasseigsesld tab meenterethhorpr oduct

pcsi grmontorBnake A i EPERTeRbpE: A Tebbat Rt chi' ality of

the starting material. In exanples where the corrposition of the final
product h r : - Stern 1.stry of
the final o%h@ ﬁgse@% a%tggéﬁﬁ ?ﬁgfsctét%gj 6"%\?@v§r e {)ﬂglci%?rhgﬁﬁagmgﬁ t he
mai n conpmr@mh@ﬁlntatéeqat@da(fmgm RAtamaticnEkamples ok pedt @oups inckile gbenylhat  of
t he st rt| By hgﬁg and the 25 enationeric excess will depend on the
synth t sed and is likely to be simlar to that measured for an
anal ogous exanpl e (where such an exanple exists). Thus conpounds shown in
one chi fal il OfdiaheoB4PSE RAy AR BURCHE RivdiseaibRikd Bialdd Ahlogpnal i ve
chiral. formusmg appropriate starting materi a ternatively, if
racemc starting materials are used, it would be expected that a racemc
product 30 woul d be produced and the syngl e enationers could be separated
by the usual nmethods. The invention also extends to any tautoneric forns
and m xtures thereof. The subject invention also includes

i sotopi cal | y-1abel ed conpounds, mhlch are |dent|cal to those recited in

- r  a 1



35 atons are replaced by an atom having an atom ¢ mass or nmass nunber
different fromthe atom c nmass or mass nunber nost conmmonly found in
nat ure. Bxerrpésa®3®df | sot opes that can be incorporated i rCo/EPROVpOSEAS Of t he
i nvention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluoripe..iodine, and.chlaorine, such as 3H 11C, 14C, 18F,
1231 and Isf'oef;ed&ﬂ%ﬂ%@&' %?lorﬂ?egm%eeﬂ“t'og'ﬂgfenti on and pharmaceutically
acceptabl e salts of said 5 conpounds that contain the aforenentioned
i sotopes gnd/qr. other .isqtopes of other ,atons gre wi thjn the sc of the
present iﬁ(}é:ﬁﬁ?'anefmhtf%dﬂf‘%'ﬁ?5’2&”“’3/'—’\"9’39%51 68‘?5‘}98?1%?%?“‘?‘1&%% 'éeé‘ﬁf%ie?ﬁventi on,
for exanplakynhlo€g, cydicaliyinbe pyridirdiragByil, \etyi of hiheis opticrialipsubdtitutdd Witar e
i ncor pQr at useful in drug apd/or substrate tjssue djstributjon
hosayS S Tt i ot faibgen, stoms.of g bBlibieg prEa g ey S ebbefimentiR:
E?ﬂ: ti 03' glr:rbgrepfraé emswstltateﬂ?gg lfmkyli ea,ge?mién;p,r e]%arT alkyrom £ma_gi cedaatkyRbi lity.
an i.sotopes are particularly pseful in osi tron _eni ssion
tonographﬁy,”a'QWH%ﬁwﬁ PQ%}V p%rsu%eﬁ‘éylpa | G f"ﬁé’@ﬁﬁ"i r"{SIiEEst?%tanl e
phot on emwsubslituted 8L, ez els.4 oyasHliamnhpyridinyietayl] ghieh@Torabendysehujeti n brain
i magi ng. Further, substitytion with heavier isotopes such as deuterium
i.e., 2H %% eé??‘BP@"I?EHngF?PFF?FéF%B‘&E}YF@ ej@(}'ant ages resulting from 15

greatd0 netabolic stability, for exanple increased in vivo half-life or
reduced dqsage, requi rements an hence y be eferred in sone

T cunst arb oA RO, dtade SeEiRons iRt BRRATGert; T8RESMI 1 owi ng
gf tlhi S idmyerdgienn ﬁﬁﬂg@en@%} kaskylbebpu;]ze;marc(azqs ltamengr,lryjzggamyhylhtw [,9cedur es
isclosed int Schenmes an rint anpl e 0 y substituting a
ead 1y avPralTmetyE 5 281 P Sait fin At BRRRA oo b e AR b Sheal Ly

| abel ed r eggeatkylmbtdi-tmaysd dptionailyesubstitpiediwdth QL dr Grhaldgen igmsay be

adm nilgtered as prodrugs. As used herein, a "prodrug" of a conpound of

formul’a (1) is a functional derivative of the conpound which, upon

admi ni st r dhi ene fembadipaint,eRE , andv R titddpendéntlye represent hgdogen cemnbaldgeryf

formula (1) in yiva Adm nistratjion of conmpound of fo la (1) as a

pr odr ug s@?ﬁi’ﬁ"t‘é Phiag%ﬂ’i hengy: qumﬁpée%yryﬂgrgﬁ%{ogmﬁlfmh%' f ol | owi ng:

(a) nodify the onset of the conpound in vivo; (b) nodify the duration of

action of the conmpoynd.in. vivo: (&). nodif he transportation or

i str1 but iRrrEIe REESIREm” Phe VR BPoranepba e RRE Rele P8 o e
conpo@0d imethilvior;a farther embanreentpREamt RObath cepresent bydiegaf.f ect or 30 ot her
difficulty encountered with the conpound. Typical functional derivatives
used to prepare prodrugs include nodifications of the compound that are
cheni cal | yin@ne @nbpdimtent af the inveatiorR* andviRViad&pendentlydiepiesant ydsogenerwel |

known to tho killed in.the art .6 Preparatiqn of co unds ). 5
Compounds BTVl gteT j=egdErdin R neb SRS b BB SRR et iliTe, anc
sal ts and eabodihers, Rh& @all Rial rdpeesent pedregerby t he net hodol ogy descri bed
her ei %fter, constituting a further aspect of this invention. 10 A process
accordi'ng to the invention for preparing a conpound of formula (1) which
conpri ses:in drmtheCoembaodigentf ofatheainkentiphi R’aﬂe,dggf Ri%amdilRl" (ridepénderdin

activated derivati 0 i . ' ) e Schene 1),
wherein ereprﬁier%&gg%ﬂlw%@%&a&%@lﬂ@%@%& l&%hgﬁmﬁg%ﬁ%lgﬁﬁﬁgefi ned
above. ComgrduRd's tqgetheanwit{ 3he anaebampaiomsald whichottreayt ek attathedTFemr eact i on of
a di car bonyl f ( ' ide gk Hor nand an
am ne of f%@%ﬁ@%@&%nﬁr&e g'hg?g Iaeﬂzsngfa\?}e%mb%gﬁ 'a% me ’h&n’oWa%Hég% a 20

sui t algoe tietapendéntlyaepresentadydidyed, haegenSchanme nidthyl wh éiflebronithy R, R'R3, | zr,
R6, R7, R8 1 e def i ne e d = r hyl. .
Conpounds d(nflj) (ggegﬂ*g %tﬁér ecaa?'sb 4 grr?a g"%‘?‘g eé@d?ﬁegragléléh%gegg?@f XJt‘hi s type
have been uhsabstitited] benzarieotisd. yini yet tametheh embodimdritt Bf, aRlrR®, R° @ndHRTye, and
M Wi ttaker, Orqg. Bio , 2 - 815 . Har 1 [ qan

9900362 N'qupfgger?fg) ”%é@%%@ec?ﬁ%gg o cg'r‘r@éﬁend]fg‘ ”%rgﬁﬂf’g‘”ﬁr) et of o

pr ot ect ed.tritbcaopetbyl. of protecting groups and the neans for their renoval
can bg,found in TW Geene and P.GM Wits 'Protective Goups in Organic
Synt h éis' (J.Wley and Sons, 3rd Ed. 1999); or 30 (d) Interconversion of
conpounds lofont embobiment pf the invention, tengisprdydes a tompodngd gfdorm@ienttplors of

o A0 YEESI5e BARREH St ude oplror sati on, w0

5



oxi dation, reduction, alkylation, aromatic substitution, nucleophilic
substitution, am de coupling and ester hydrolysis. Schene 1. The
coupl i ng wb 2808/m849d of formula (2) and an am ne of for meca/Ep3)o7yg@real |y
conprises the use of activating agents such as

N ( 3-di metdw! am nopr eth odi i e rochl orj de or
pol yner - sUppSPLEg" aff%ﬁé‘%tit'ﬁ?%cp“ y'l zﬁfﬂ?eﬁxly%éﬂ é‘gP?'ﬁ OPH'%WB‘V'
1- hydr oxy- pheaylaiobenzyllrl azole (HOAt), and optionally a suitable base such as

a tertiary,al ky m.ne i sopr opyl et hyl ami ne, N-ethyl norpholine,
triethyl arﬁ %@b pg?sr‘?gf hxdlﬁ °¥"sui t abl e sol vent such as DVF and/ or

di chl oronm“haﬁandmﬂlrﬂbp@deutl)t s@k&ehamecsg@ntmmﬂh;g arget ween 0C and room

t enper at ur A teepnat i v t he plin )&2% be acconpl i shed
by 15t Sente R e RO-4H 2 NBRSTHERHY repsebenhrack; RoiRtey Qoo BGTRG  u  on
i um hexaf Imethylmmﬁmbairmtmd a suitable tertiary al kyl ami ne such as

di i sopropyl as di neth ormam de at a

QUi £ ob P pr e g ertk SRR E b B Sl T PHADR LA, IHE Borpaund

OL | for (rjrul aee(s?f))gemylﬁb&g@fﬂwm‘}z/g@ ot A6rh] orReR® dRd R\f’aérF \é_@leé@dgrorramed
chloride, mxed an active ester -1 s0

under sucH" 85’%‘61?565 '%ydﬁ%?@e@é’ (jfa?)a’ldﬁﬂ 9\(“1 'qu&%’é?etp 'é@%ﬁf‘dof sai d
activdoed RIRs OB i ve vvlth an amne (Qgliaruso, MA ; Wlfe, J.F. in The
Chem stry of Functional G oups (Ed. Petal, S.) Suppl .B: The Chem stry of
Acid Derivatives, Pt. 1 (John Wley and Sons, 1979), pp442-8; Beckw th,

A L. J. in mtﬁ?mh@bmydscﬁccsmn@tbmﬁ@invﬁtmmcuﬁdédhe Bainpbunds. of EREPplesB: The

25Chemi st k h d .S 1970 73
if). eg]cﬁer %’I V‘%é??ﬁﬁ"b(%@é’?'“ ; ‘é‘-"ﬁ%&%@w %‘%E@én?gfl ve rre% hogg for
the preparation of conpounds of formula (2) are shown in Schenes 3-9 bel ow
Sch d d ab R6 =
S or RS adiptisEnsob BB pyde ookt RisvE o TeeT G g BIe R g ieaeY 1 6

al kyl or \MnainP&ates He.gAnalrogattie [in) CREsHRS inflamhia@sie pd@s ahd bwsderlaebéw for the

el ARG Bk ST 5 SRSl gl Sl KRS I

G unmani ni ,(a 2 ngonistsCheam als@@on&zlgg 381u] WIAPeutit. adandsleltn tret ﬁianagéﬁi@ﬂ%fc I
Letters, 4 e typically conprises initia

t r eat ment 6‘? %‘?'dvﬁ('ghﬂ %a'ﬁc«i'é’éa'gﬁ'é ) °‘§‘gd’§i?)ﬁ?ezo hydroxi de in a suitable

sol ver®0 such as nethanol at a suitable tenperature such as 0C fol |l owed by
reductive Iatlo whi ch i ca .conpri s treatnent with an
al dehyde o‘? %CEUS%O i péﬁsegnﬁgentgoac%ég”gglél {eespég) gé UHSY AYAEi on of a
reduci ng agealle sof cantagoniztrgi then éfmrcwwﬂA‘irE%tatheaDM t&bb'@r (PR redeptor such as
bet ween 0C and r mte eratuii. %g % aaé% %c ntg ausly, in
whi ch casén eggon|s i8R 3¢ XM v(’et?rg;aggrg 't CEC k] @Pg?gﬁeﬂ HScri bed
in step (imodlye, orlirtaﬁrecmn@jmatals@kéqepmomtimﬁ (8) is heated at a suitable
tenpergture, such as 110C, in a suitable solvent, such as toluene, to

affor ¢ conpound (9) . Deprotection step (iii) typically conprises a
st andard mertaﬁdwmpdtmds obfiorraula i(p magfin sorna cipsuystarcee $éraT adidadditichcdatts such as

appr opr | atBoBor Bl b8 Btk FaRbbot P euBRt PRSI 8K s
bet ween O0Geauskdr ao saltseripavhidhucase the salts should be pharmaceutically acceptable.
Pharmaceutically acceptable salts include those described by Berge, Bighley and
30 Monkhouse , J. Pharm. Sci., 1977, 66, 1-19. Basic compounds of formula (I) may
form salts with pharmaceutically acceptable acids including inorganic and 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,
35  phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid, and the like.

Examples of pharmaceutically acceptable salts include those formed from maleic,



Schene 4 15wherein R1, R2, R3, R4 and R5 are as defined above, R6 = Hor F,
L1 is a suitable group such as hal ogen (e.g. chlorine or bromne) or a

bor oni ¢ awodoewooberoni c ester and P3 representsa suitablpeTmpretoeosdony gr oups
such as Cl_6 al kyl. Anal ogous processes to those described bel ow for the

transformgtions outlined in 20.schene 4 have been descriped preyiously in
e chorn duPals.. oiBePelE.  ASsODic, | gROe aFucoe ; AHBHEBRTC. BoAuG03)
3237- Sggg;bis'ﬁn%tﬁylemseslmylianﬂeﬂdbﬁesuﬁanimib,fbth&em%%rﬁic, propionio, taﬁér}ic) BalicyR& ( 9%,
1827-1 (.1 . Ste i), typically.conprises.treatnent o 10) . with a
base such ALCaMenic nyaricbtenlE woni GPRF. SBERIF. RICE e cag e
hal i de i n tengendsalfdréc, cotluleanylssifarhicashdsphoridgrdrmitfiomsids.at a suitabl e
tenper‘éxture such as bet Wen 0C and roomtenperature or alternatively it may
conpriSe treatnent of (10) with an aryl halide or aryl or al kenyl boronic
aci d 1(3 Ior eﬁte@zrlo)n;jonnes ﬁﬂﬁot'rﬁlhlel)Wy\wlﬁrebmb imsrystalliiveoe non-ctystallipedsence of a
sui tabl e catal.yst ch as a mxture o 0 - .
Trscai berBYh i oy SR bE shheldane: asdpHUErR- I BYSRIRRy1- 4, 5.
bi s( di pheriydiydess phthimo)itsastdpen stoietiiometris usdiediee (@agk e hgdratespsasc egaliuzs '
carbonate at ‘a s‘gi ta}]gl.e ten;p rature surhlas iLZOC. protection (ii)
typi cal | y ©ERgHN<OnLaiaing Yagble amngunty of tolvelt (@ @WAlPdi on of a carboxylic
ester 0o an acid, such as use of an appropriate hydroxide salt (e.g. sodium
riate solvent su at

hyd id i h th . i tapl
o o e ol dihaB R R 0o 8%, EPHnis o afiind T (HeIRoisfhedt, Tifsafe S
appL opri S_tcﬁeﬁerbdmé?h@nd SéTérﬁibmrs?aﬁTﬂ it?e a'mi/em)i?h nemncnﬁm Gqaich ?bfe thmb\c/:e nt .
as | or one ne a Sul | e e er re suc as n an

oom temaratparaets i and S afles Hefes b RESTER RS MG T e
b d dREesoitberid= deappumtert aeekere shd othéhimsthe dsaalmédthods) ed f
?hce)v'?rgzsf or n%lt irgtrz|OS{T?rq?§ iorbéallrg%egfarﬁ 5 Shavi boet,?sd:s%gi [)n:ac{ g%%vlir:g\lljvsl gri n
the cHéni GV PYFBISISF 43 D obInGd by Sterpaspecile (of RRYMEIFTis YT
705|3- SOtSQLexa_mr;])&;ewh_énte)aLHey ptec?icgﬁrgwmagmﬁpgstid\:g@fe |rtn@ meb{OdmCtsah??ﬁﬁml ave or
seal e u in. ui V
eanerat ittty s e E it sofeteAur By Sk BIrel Gha o 05 ot on.
Sch 6 oubierties ExihblesR4thanmbrigdpardingastetbabpedifit abm dR&t adsmat
g?oﬁgeas dZefiﬁed. al;( ?g;gtRhera ttr]lar{mrr drgasgn o'[). h I.g eﬁ?an;.ul—?a?pred Ft .BLi ?s a
S tobre sy RRERPE IR niolRd whetd PR RloBn O Bee SPholiotbavct s ' 2,
2;22 FEOremTeﬁtentt]aauZWAbAﬁ_igmmmug iahsplgte aigreochentistas isGiasat lonl thark(;hown bed

a oXycart n espe V. . 0 S . rpe
ol ow £ or “PiraRy ot 108 SDREN Yarknal, 1l RRARPIRY SuREe 178 2tob o 8P d BB6TL L g
pr evi ousl yprodudt has obebeerathdradtensat unyechirel. IgPLG,. thBateyedchermastad of thé&final J. O g.

Ch , 2005, 2518- . ' ' Ly i i f (13
by st andar@OBR e BPCoRenATELeR. el the Rictinf SRR sRT BB St G,
such as diprodudt boikiyre avilt debexpered nckflactbtat of dlod stesting inetiendl amdntbeand a

t al yst A-di et byl 1 p.di i i [
i chl Ponet RinEEu oA P REEAEREHE Skl Trod BRF0E I WE8 22 .,
(ii) typi cirnilar to dimgd messgredrfemémenalogdus(exaimple (whese Buchearsexamps ekistshi um
bi s(trimethyl silyl)am ' hal i de i
DTS T RohRblATE R R YA S pal e oS BB R el e 1
as bet weerthe AR€rratick rchipah foempesing: theeapmBopiate Idiartingy piatexial. yAltsonatively e
d tecti f . P6 i
depr ot ect | 8l 4Ty Mol U Sl REe Uolhi vl BbERSBRAIST PO 1
sol verfi0 suedulddedprodaces andl the singiauetativingers exopldr be separatechbydhe csual

tenperat urrﬁethods._The invention also extends to any tautomeric forms and mixtures thereof.

The subject invention also includes isotopically-labeled compounds, which are
identical to those recited in formula (1) and following, but for the fact that one or more
35 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



Step (iv) typically conprises the process descri bed above for the steps
shown in Schene 4. Schenme 7 PS RHN 17.3...\XR4 OP6 R2ZRs OP7- AkK%® (17)
wher ei n RYQ 20B/008693, R4 and R5 are as defi ned above andPR@/EP20470566F5 P5, P6
and P7 represent suitable protecting groups, for exanple P5 can be a C1_6
al koxycarhonyl and P6 and P7 can be .6 al kyl (P6 and P7 need not be the
sy 11 TR8YegeB! Cerbine Ao gy ANAERTOR: APe ouRe. e B e or
bromi ne). sbckps@H) 11@piaxr 1By, t23mpnd $25. treatnent of (17) with a suitable
base, such as potassi um hexanet hyl di sil azi de, and an al kyl ati ng agent such
as an alkyl halide in a suitable solvent such as tetrahydrofuran at a

sui t abl e tGupeounts rof tise plesast ibvdntioe aind PhGrraackuticslig dceemeablatsalte of Shidp (i)

typicalldy conprise st.andard, procedure.for conversi.on.of a carboxylic
LLPer 25, SEAERNIS ol pEN 08 SRR iso%nef Tt e ety oS

trifl uo[) loaatemis @rawitioip tthenseur?eaﬁmﬁe)p:re'semtanmltime.rlbot&pli@ﬁl;@lﬁbdé@ b%ﬂpmhane at
a suitable.t erature such, as roomptenperature. Scheme.8,20wherein Rl, R2,
IR3, R4 ardl tﬁggaqsgntalgved}ilppn@aeé%yg tﬁg%plﬁgo:wﬁcﬁira&ac%gg ISORES PUB B epr esent
Suijt agl e riﬂ-ﬂtﬁmiar@ ilﬁiomm@tes,uaﬁedaﬁfﬂm @'hgyéndi/mdﬁ{clﬁtraasmuéfdiiglﬂbtﬁmd P|9 (P8
and P9 need _not the s nd,a grou IV roma.suita agyclic or
el e Rernany Tfated d.eo ME pn@RroBn JaieD L ieiidhes e b ohadefouRty i bed
Eel owdlf()or fbtl;metrr@lsefomprﬂlva'raliba arr]nutdért]émbilim ‘:STtCBan GF)isc(tb;bés)arefpamdnmmb 8 ha?/e
een descri previ ous in the eni ca iter re.(e.g. J. Wehbe, etal.,
et ahoas direfAS RS ffRinby' gD T0MauSBh, she 2! isPudels Sre A Eliny

((:orrpri ses)use&miwmd EOT (cibB)e phdtbn aerﬁiuiibriahiomduﬁrtzge,tosrﬁgd‘apa%). PET andfl g
1R 2R 5R)z2= r OXyRQi.nan-3-one,. a ew s..acid su as .bqron trifluoride
Cther o o SPECY S "8 Brn thoaing Fluer ShSnda il 6ot srotdb et e o
such as 1143Cdeuteiirapi.€. i2H, toapi affdrll yeeranp thessieutic erfvantageoreduthy frorhh a

Gi gnalrd rea%ent ,

h_as.. hyl ' hr om de, d b h

. 57 37 g6t BektAGT GRS tor SXRBB o G PRt iyl T Pe PR oes °°
unsat ur ath egqm'?etnmrnte{ %thai,, hemt;zitn raia/ @?hpfbfetrrlegtiﬁnairﬁe ihdtrcamstg'g%esblll?st?mbaugn_t _ )such

tetr r ran a a e at.ure_such as..- : i
ol cal 1y ks o8BeSindd, & ipiritle 3 AEERIENG o R JnBBien b RSP RE ¢ o an
ami g)e _ sugirepered rb@raq:armrtgt i wilttthefprectddﬁeésl elzitselosi;eﬂlih(nsthg].c Sdl@bﬁ@qm&ﬂusi_ncihglri c

in appropriate sol vept such.as tetrahydrofuran at a sujtable

F omper at ureRtier SO 8. f Ralilie.f i SyeBls PYTh RebrRRae el Ses
heat i 29 ( 2®n-isotopicallyilateiddreagéntent, such as tol uene, at a suitable
tenperature such as between roomtenperature and 120C. Step (v) typically

conprises the process described above for the steps shown in Schene 4. R4
R4 R6 Additionally, the compounds of formula (I) may be administered as prodrugs. As

used herein, a "prodrug” of a compound of formula (I) is a functional derivative of the
compound which, upon administration to a patient, eventually liberates the compound

25  of formula (l) in vivo. Administration of a compound of formula (l) as a prodrug may
enable the skilled artisan to do one or more of the following: (a) modify the onset of
the compound in vivo; (b) modify the duration of action of the compound in vivo; (c)
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

30 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.



OP" R2-1-10P1 1 6Step (ii)OR6 INRL (26)(27) wherein R, R4, R5 and R6
are as defined above, R2 and R3 each represent a group as defined above

ot her thawohaésogss; 12 and L2 are suitable | eaving groupsT@redn’asscshal ogen
(e.g. chlorine or bromine), and P11l represents a suitable protecting group
such as t&itél..SteE Eig txaically conprises treatnment of (25) with a base
such as s a al kyl ati ng agent such as an al kyl halide in a
suitabl e solvent such as 10 dinmethylformam de at a suitable tenperature.
such as between OC and roomtenperature. Step (ii) typically conprises
treatnment of (26) with a ba§§ sRth Ilthlud?dllsopropylanlde and an

al kyl ati ng agent such as an hgl i de in a suitabl e sol vent 15such as
tetrahydrofuran at a suit > etween -78C and room
tenperature. Step (iii) typ| at ment of (27) with a base
such as I|th|un1d||sopropyRan1 RQ.eagent such as an al kyl
halide in a suitable sol vent \ furan at a suitable
tenperature such as between -78C and roon1ten#érature. Step (iv) typically
conprises a standard procedure for deprotecting an al cohol. For exanple,
when 1311 is a trityl group, treatnentlof (28) with a suitable acid such as
25Anbeil yst 15(r) in a suitable solvent such as nethanol and at a suitable
tenperature such as roomtenperature. Step (v) typically cogErises a

standard pFranpaeds bf)formul'adatWlmefebfth@marjabte@me as definas awve 5 agd
car boxyl i as.tr sing 30
agent gucf]s glgie@ %%fng}aﬁl 8@ ?X hﬁ? e f{ﬂg@élqéﬁg%sWHe'a ABrefhsktd?, Si N9

(2,2,6,6- t@sﬁmmﬂmer@pﬁétrdfmlﬁwglmﬂnfree radi cal) and bl each (sodium
hypochl orite solution) in a suitable solvent such as a mxture of aqueous
sodi um phosphat e nonobasi ¢ buffer solution and acetonitrile at a suitable
t enperlét urfepegess ascordiy tatgtivyen(ipn forqreparieg wmgoumdrpfti@mmlﬁ {1} whichs
required t(_%n{brnggére conmpounds where R2 = H or R3 = H respectively.

(a) Coupling of a carboxylic acid of formula (2) (or an activated derivative thereof)
with an amine of formula (3) (see Scheme 1), wherein R, R%, R%, R*, R, R%, R’, R?,
15 R®% R' and R" are as defined above. Compounds (2) and (3) are optionally

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

20 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);

25 :
(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

30 |

(d) Interconversion of compounds of formula (1) to other compounds of formula (I).
Examples of conventional interconversion procedures include epimerisation,



Conpounds of the general fornulae (3), (4), (5, (6), (7), (10), (12),
(13), (17), (19), (21) and (25) are typically either available from
comrer ci avooewa®7or can be prepared by a person skill edTipr2ai@s@&rs usi ng
met hods described in the chem cal 5literature (or using anal ogous nethods).

VWhere rel evant., pharmaceytical ly acceptable salt y _be prepared

convent i 0%41%0%;33%8% ! °Phgrpﬂ@%ﬁgﬂl?%'ﬂ'ﬁ'i°8t’éuczetqggmiﬁﬁu 'E@'gae?m\qgti ve.
10Q i ni cal coupktHgesridi eztet hytirolysisbel i eved that as conmpounds of the present

i nvention nodul ate P2X7 receptor function and are capabl e of antagoni zi ng
the effects of ATP at the P2X7 receptor they may be useful in the treatnent
of pain, iSeHewsd Ng acute pain, chronic pain, 15 chronic articular pain,
muscul oskel etal pain, neuropathic pain, inflammatory pain, visceral pain,
pai n associated with cancer, pain &ssociated with mgraine, tension
headache and cl uster headache q_aBbociated with functional bowel

di sorders, |ower back and né p

strains, synpatheti gakby grai nha{ aj,N; associated with

i nfl uenza or other, Vifal j| nfectiond S Ol d, pain
associ ated with r'h ' , i di al ischem a,
post operative paei, dor chen:m_he,r_a.pﬁ € C e and

juvenilse arthritis. Pai@)associated with functiofial bowel disorders

i ncl udes non-ul cer dyspepsia, non-cardiac chest pain and irritable bowel
syndronme. 30Neuropat hi c pain syndrones include: diabetic neuropathy,

sci ati ca, Thenceywiagfofcah et obdotnybari(R) andi grerammiané afcformligi @) typitdllypl e

I [ in, fi | gi_a,. H V-rel at ed ) - h i
eur ol gi =, CATgE el ol acbrnd A B P ogti g 1o BT HROE BTN aurm,
anput at i orethyitexbddiimide nmbhyslyochiasice, ©pi nablyser-ggpported ancanbpdiinside,ns Br

35 1 nctuadvRrPLEeEraPed M b b rroiehaparteafiedh e FOMD 2w
"pi ns and optiedadllya s(ifzbicabatehachass atetialy stigldmine ds.p, diisopropglethylasemsi tivity

h (b ' . paj_nf ul i on follow [ Lmul at i
(dynam c. "SEAD] B s e PEleMs) AT Bl e et SEHE R Sy o "
noxi ous standridi¢Hidrometiane @od it aredtadlel teaiperatyrer ey gestweagn 0@ m@nd madmg pai n

sensation after reno hg st i ti hy J nce of

or defici ttemersaétrrg.ct%(@éern%]é/ @oﬁ‘? %dé@ﬂ@yg??)néﬁ%gﬁgﬁia&al}ea)ag% e'rgh%g%’gi tions
whi ch 1Soul teegtraemtnt | al Wjthbe t r a7 etrabgnzotigaokhgly-Nofl, N, Netetraaethyturénivrent i on

i nclude fever, i io i mmupol Qgi I es ma, | at el et
function ieg‘sﬁ%%g&i"g%%oc%i‘%si vegvaggitq%gér glhgggées%"fﬁalqﬂnﬁ%t e%]ucdg otrager ectile
dysf unct i adiisofropgettylamireein chswitableesal\enti shch ab diometiyifoboarsidast abslitaklen or

i ugs. ( NSAPEPERUIA RS B Jo0R S8R hntByehy VY tpdRb o MR 00V o

di seases; meybedunsoyEdads ae attivaed aerivaiice (e adidgehheridet imived anhydride,

neur o ener.ation f oW , Lhnpi tus e

depen ?@g C e"’lﬁt' %iuecslt%rg ?éa%'em'&%b %halaégﬁ o] ﬁ?‘gd{s}h(%eg. %qc(ﬂnni?%%%fag &gceﬁféc' p Fa«gs sants
(e.g. et hampically qeyprises treatniemh 0f sdid .agtivated derivalivemith rancarinadOgtiarngd,i cat i ons
of Type | (dia , Kl . UNCL | 1.0 R atitis,
15 cirrhos é%",t\ﬁ/ég%t‘]r'%i'ﬁ@ét@%@ﬂﬁy@ﬂﬁ%tf%éﬁé%ggé.?é%ir%trtér"h%ég;? p p 'CBOIH@E cancer,
over act i veChéraidithe rofaAdid ubguevatinesnPt ntr(dehn MWirye e8d oBorsn dl HPL opreA42s8n coul d
potenti al | c tre : f ;& [Pe]c

ot Fammat | SRR RES IS Cncifish) SR RURIBna) lols BEF TR &\ SERAER The

i nf | argfat i Cmer@2i8try otAmides ¢&kd. Zabuekyi ¢.)(dehn (VdeyandSeonsnA70)bpe R ff).eczena,
dermatitis, allergic dermatitis, psoriasis), neningitis, ophthalmc

di seases such as glauconmm, retinitis, retinopathies, uveitis and of acute
injury to $¢heme. tissue (e.g. conjunctivitis), inflammtory |ung disorders
(e.g. asthma, bronchitis, enphysema, allergic rhinitis, respiratory

di stress syndrone, pigeon fancier's disease, farnmer's lung, chronic .
obstructive pul nonary 25 di sease (COPD), airways hyperresponsiveness);
gastrointestinal tract disorders (e.g. aphthous ulcer, Crohn's disease,
atopic gastritis, gastritis varialofornme, ulcerative colitis, coeliac

di sease, regional ileitis, irritable bowel syndrome, inflammatory bowel

di sease, gastrointestinal reflux disease); organ transplantation and ot her
conditions with an inflamatory conpongnt such as vascul ar di sease,

m graine, periarteritis 30 nodosa, thyroiditis, aplastic anaem a, Hodgkin's
di sease, sclerodoma, nyaesthenia gravis, multiple sclerosis, sorcoidosis,
nephrotic syndrone, Bechet's syndrone, gingivitis, nyocardial ischem a,

. e e . o o - -



di seases or organ transplantation. Bone diseases characterised by abnormal
bone netabolismor resorbtion include osteoporosis (especially

post nenopaoaés/msdseopor osi s), hyper-cal cem a, hyper par arhymeeaosac7fPaget ' s

bone di seases, osteolysis, hypercal cem a of nmalignancy with or w thout bone
net ast ases, rheumatoid arthritis, periodontitis, 5osteoarthritis,

ost eal gi a, osteopenia, cancer cacchexia, calculosis, lithiasis (especially

urolithiasis), solid carcinone; &hd ankyl osi ng spondylitis, tendinitis
and bursitis. Cardiovascul &Ndi sk
i schemi a; at heroscl erosi s f

Ror i nsufficiency,;
vari cose therapy; 1® mor r hot ds; %a e yei aR°ed with a marked
drop in arterial Bf £e.H €. g.G)isépti c SPHECK)T: Fg\l&uro erative di seases
incl ude denentia, paktiqufarly degengrdtiv NLis2 %ding senile
denentia, denmentia w Lewy bodigs, Al zhe¢fmerRs di $g, Pick's 15

di sease, Huntingdon'@ chorea, Parkinson's disease and €reutzfel dt-Jakob

di sease, Anyotrophic Layeral ScHéP‘ong s (ALS) and) notor neuron di sease);
vascul ar denentia (including nul ®8-infarct denmentia); as well as denentia
associated wth intracranial space occupying | esions; trauma; infections
and related conditions (including HV infection, neningitis and shingles);
met abol i srRepresentetive ametxods fanthe\irézarationdeffdooipennys ofX0amula (2) ate sbgwint i ve

i mpai r ment, o] i t.h ageing, particularly Age Associ ated Menory

| mpai rrrent'r.'%%ger%ﬁsgg'gg) Olnds of formula (I') may al so be useful for

neur opisotection and in the treatnment of neurodegeneration follow ng trauma
such as st q‘ke $ardi ac arrest, 25pul nonary bypass, traumatic brain injury,
spi nal cor meu y or the like. The conpounds of the present invention may
al so be useful in the treatnment of malignant cell growh and/or netastasis,
and nyobl astic | eykaem a. 30Conplications of ,Type 1 di abetes ipnclude

di abetic m croangfi i tic reti rRypathy,s di abetic RephRopat hy,

macul ar detfédeN nephr otgz oﬁ’ogm apl asH gerg,_p,

uveitis, Kav? g segsgs an ,;saﬂpcoi dosi Ki dney, dysflun I ncl udes
nephritis, g u) @R NS Aparslié'pgigl Qr1 yNmes gi;@t,)(iie,S;S)r ol Nf &3y ve
gl orer ul onePhriti® and riRc syndrome. Rt is to be under ®R'ood” t hat

reference ipgp*treaat nent d'P es both treat t of establi shec{z)syrrptoms and
prophylactic treatnent,” unl eSs explicitly stated otherw se. According to
a further aspedf) of the invegation, we therefore provide a conpound of
formula (1) or a pharnaceutically acceptable salt thereof for use in human
or 5Sveterinary nedicine. According to another aspect of the invention, we
provi dd a conpound of for rrula;amgl) or a pharmaceutically acceptable salt

t her eof f owhersia R'n R?h&%t RbahdiRitarefasalefioad iabown Rt thoni B, astiPhaed Pdy P2X7
receptors. Accordi to further e of j 4010, we provide a
met hod of rFP'@é??tr‘?é'R%OIﬁﬂﬁg%Ct'Bg gé‘ﬁ‘lpﬁgﬁ&s% ?&%’ﬁgg? f?{égr/nlec\’nr% fa'om a condi tion

which is nediated by P2X7 receptors which conprises admnistering to said

subj ect an, effective anpunt . of o f ols : :

phar naceut'?"l:aé‘?qwsé)&%eﬁ?ﬁsopoethsoﬁ??’egﬁiﬁég%° cfocrot%%%‘@{oérhém?ﬁr tlg're dalgpect of
t he i Nsentsohamess iaveiegr daseribeld pdevidustyrie dtie chgracah literaturer(e gnGodlerasddyj ect
suf fering £rom pai i nf J Qr n e IoV/8n&H\S i ch
nmet hod cor%r@%%@'a%gzrﬁlh?%c{g‘%brﬁgn@al ”gﬁ%’fe%gt annﬁg?} fsl gc(?lot\gég gaﬁn%%r?te Y’w(;f a
conpound oét.dl.pOrgantc L(etfprsp (2004 ) IBEINEGA8Gt3284) | y accept abl e salt thereof.
According to a yet further aspect of the invention we provide a nethod of
treating a human or animal subject suffering frominflanmmatory pain,

neur opat hi $tepai)ntypicallyi scrapedespiaitial trbatotentref HH with pbase sughireisnéeriemi ng t o

sai d sypj ect, an ef f ect. f f. f I

ham dteurDEEF 8 aplets SRR budt af rERRGLAC, Qo BHirdinb B0 3 o
t he i nvent°@follewent by rediectiveradkiadion ovhichr iypicallygcampise$ eghseqtient teeatmgite a
human subject, sufferi Li ' i ahj ri ses
admi ni st er‘fv'ﬁba? 8%351 d(rf gﬂbgjté%%@ngﬂg #ne,c{ulc\ﬁea%aaf%ﬂ(?]? c'§¢ér?@§ﬁn%§§ﬂgﬁgpgf ormul a
(1) or a pleducng egent alichy aacsodpimalboshydiide ahexr edtableAteropatatute sucta@st her
aspect of the in i i.de the use of a conpound of fornmula (I) or
a phar macetfﬁ &4l ??%@%@BF%%F@E%& "thereof for the manufacture of a

medi caltent for the treatnment of a condition which is nediated by the action
of P2X7 receptors. 35 According to another aspect of the invention we
provi de the use of a conpound of '
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formula (1) or a pharmaceutically acceptable salt thereof for the

manuf acture of a nedicanent for the treatnent or prevention of pain,

i nf | ammatwonrzoerooasoneur odegener ati ve di sease. Accordi ng traTarettieseeaspect of
the invention we provide the use of a conmpound of 5 fornmula (1) or a

phar maceutd,cal ly acceptabl e salt thereof for e_manuf act ur f

e canen SR OPB, SHORENGPUY.d0 HiFy fotn (S IiRias GIrfefafim the

neur ogat hireaqtiah rbf]E(V) -1 sjeedsrmlegpa}sn?p (i a})meon?t ame(typi@:]ly tcbmpbomfr(l&): ilsn we
provi de the_uyse of a.c oun ornul a or a lO0pharmaceutically
Pcoept abl alfl at h P ge REPPeline s 110°G A LU SNERY SPOT e

treat ment toluems, ¢ affdrd @ompburl @hei ner' s di sease. In order to use a conpound
of fo:TguI a (1) or a pharmaceutically acceptable salt thereof for the
treatment of humans and other mammals it is normally fornmulated in 15

accor danc@eﬁrebtﬁctmﬁd@l(mf) picaliacensrisesla gtafmziriri] (peocesure f[ohaonmﬁmim ot al ded
conposition., Therefore in another aspect of the inventjion.there i.s provide
a phar mac &GRHXYC ??6%8§Ptai°®ns ?ielpﬁg?ne?p%%'a[?rmd{ﬁx' ot h(PS f?‘;",’mor a
phar maceuthydaixide) mcaregppadpriatessdiverit badread methdagitatd stitaiblel senpenathrensuch or
veterinary g\&é:i NGy 20l n order tC{ use the compounds of formula (1) in

t her apy, tﬁ?gga’ 91 VG0 PRAIIQP FEREEHS at ed i nto a phar maceutical conposition
in acdordance with standard pharnmaceutical practice. The present invention
al so provi har maceuti cal conposition, which conprises a conpound of
formula (I . pharmaceutical |y acceptable salt thereof, and optionally
a pharmaceutically acceptable carrier. 25 A pharmaceutical conposition of
the invention, which may be prepared,by, adm xture, suitaply at anbient

t enperature and A nmogpheric pressyt s usual ly adrptel for oral,

g

&~

parenteral or rectal |agm nisshLaU on ; a%Psuch, Rn e form of

tabl ets, capsul €s,/oral |QRjuid pre S, powders es, | ozenges,
reconstitutable eNs, igurpt &bl eNor® Nnf ustabiie ol or suspensi ons
or suppositories. oralf yoadni ni strabl éccor?gosi tions are'generally

preferred. Tablets emg capsul es for or@], adm nistrati ongimay be in unit dose
form and may contain conventional excipients, such as i)l ndi ng agents,
fillers, tabletting lubricants, 35disintegrants and acceptabl e wetting
agent s.. The_t ahlat s,.nay 5 -l th l11 nﬁmg in nor nal
phar rrgléeutﬁeéggp aB 1%6.@@03% %?%]%ig:?%f)'ﬁéed;g?%\@i’ gigs 'ﬁra%i F\gg' i'sﬁlét e tf')lcl:e)r m of ,

f or exanplgoumguahoass halpgen (eyg.saniguiea ir dnomise) ot @ bnnicearid of boropicystalps or
elixirs, o ' : . f econstitution with
water or O e@@ﬁ:g%%rg? égglé%b?écﬁag? Cg gfe&bagé{? uc 1"5I%ﬁk(¥!ji d preparations may
contain conventional additives such as suspending agents, 5enul sifying
agents, noj- icle i.ch.omy,. Locl [ hle oi N

pr eser vat iéheaigdégjgg)?oélesg%sgg rﬁgé%‘mg %gr\'/deéﬁt 9%6&@&?%\3@”@'%0%8@%@ %u(; m(%:l r8nts. For
par entXr al schemend baveabeem desdrived praviousho dathe ¢hanieal diterajurefaged. lioh,l i sing a
conmpound o he i [ h 2 [ : c al t of and a
terile 107 bn ebbeiti %8 E0oH, FREE, £ RnBFEER] it Sril ek

concent r at Canmusiedtjonsa26(Bk 182T-N838 €198PRnded or di ssolved in the vehicle. In
preparing sol utions, the conpound can be dissolved for injection and filter
sterilised before filling into a suitable vial or anpoule and searing.
Advant ageoStep i) tyaitallweomoprisea trieatment of Ohwittiadese bedh as sqdiuss bydrigeiapds and

buf f erj.ng e e_dissol ved ing.t vehi ¢l T n e ability,
t he co%‘?pos ié(ﬂl)ﬂry?aé@é Bgé(ﬁrg%c\eﬁn%gf ?grgﬁ'll ﬁ?'ﬁ% i?nnt%oil‘ﬁgagi g_@v‘%{ﬁds e%\ts/vat er
renoved undtahydeafuram aPaa esititablel teropgretise osuchape petwean e@°G nansuseemant i al |y
t he sane w J i icle

i nst ead 01% E@?{]aéurgﬁg;%@{ev\teag\%l)aﬁg?a syt: eri !éggﬁagﬂé@?m@q@te” %hc%@?n{ﬁl?ghde}d by
filtrati onerylTorealkenybbareiccagid ler esten)iin jaseuitable kot gueh 89 telueng nbeoxi de
before sus Qn iga 20stgri veRi A taggously, & f actrant or
wetting ag@%g&!cg [ n{):]fl udéd [ ﬁunt{ah% .co%%lg/lgtti o%M?g f%?i | i %at e {'}rﬁ]}}%or%&f

di st riXut i tos(didlenzylidensgaeptonapipalladium(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.
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The conposition may contain fromO0.1%to 99% by wei ght, preferably from 10
to 60% by weight, of the active nmaterial, depending on the nethod of

adm ni st ra0i2008/002®7The dose of the conpound used in theprcr&Eeovensccos the
af orenenti oned disorders will vary in the usual vvay with the seriousness of
the disorders, the weight of the sufferer nd ot imlar factors

However , igepéétﬁgf?grﬁﬁ @B‘Fﬂf SONPHgHSe 2 uﬂ?'f'deﬂgs%@c ng op¥ereign 1‘606 Ny,
nore sui taiakbo@hdﬁstérﬁo A0y sudhods @émh%pafbphetefl'@dmldem (8lgcEodidmuni t

doses WI|| refe ably be adm ni st oncea a h adm ni stration
o e o TyoE) oA amyoma SRAT s A gotaRsl A RSP kPR AP o b
nunber of asebkts«een oot gd dbin mm;berﬁtate OfYS usé rmlardlapgrdpubteneadldetg ted to

pat ent aten lcatlons |ted int specjfication.are herein
P Pcor par atdieEgAeale BB e, aspeniale oo woh i AR PElEne At acrLusbie

speci fi caltbiyperaciré sd¢n/asdmwwn 0TCliaa s teingagaturec or por at ed by ref erence
herein as though fully set forth. The follow ng Descriptions and Exanpl es
illustrate the preparation of conpounds of the invention but are not

i nt ended tSchHemd 5mting. 5 Exanples: The general nethods (a)-(d), along
with the synthetic nethods outlined in Schenes 1 -9 above, for the
preparation of conpounds of the present invention are further illustrated
by the follow ng exanples. ¥ BEganple 1

N-[ (2-chl oro- 4-fl uor ophenyQqpetth

15 5- 0xo0- 1- (phenyl nethyl )-p
descri bed bel ow) was di ssef
addedl- hydroxybenzotri azg; ( p (if)- &8 D triethylamne (0.113 m,
0.81 mml), [(2- 20 chlor fluorophenyl)rret yI]@m’ ne (0.134 g, 0.84 mml)
and N-(3- dinethyl am nopritipy 2 N - et hyl car bodi i mi de hydrochl ori de (0. 169 g,
0.88 mgpol ) under an at nospher) of argon. The xture was stirred at room
tenperature overnight. The m xture was diluted with dichloronethane and
washed sequentially with 2M aqueous hydrogen chl ori de and saturated agueous
sodi um hydetegein R aRh RigRtan2R°® dreasaletjaed abdvayaed RRadH bi Ft ered t hrough 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- chl cAxreiaolib Lmombemmﬂmslayde]scﬁbmbeldzw(fphm‘wtramfbnyma)tionpcrubllriedaim de

(0.112 9) a = t [ = 2.55
m nut éé ﬁﬁgﬁg@h%ﬁe Egéri gﬁ%%'% %{%}Ml%l pro ?r?gg#s%h “ﬂé?att?r%e(leggoévé&&pr ‘ocedur e
was preparetal atetfatlebmns60 (A0p4V088t10HR) L- gl ut amat e hydrochl ori de (0. 500 g,
2.37 mol) was dissolved in nethanol (10 ml) and cooled to OC. The m xture
was then treated with sodi um hydroxide (0.099 g, 2.49 mmol ) foll owed by
acetic aciStep Q) ypialty coBpisesrheating &) irbam aalodiahy de s¢dleB Bberih a sautéemml ) .
After stirring fo ] 0, e

mol ) was % 8’ sgé%l&%)wgi e?n% 3art gs\l/{/'as '? ﬁe%%e%mg Ju?’nnt)égwgq‘ 16001{686 Vgétrha ure and
stirread owathougimicrowdve imadiatione was again cooled to OC and treated wth a
further quantity of sodi um borohydride (0.044 g, 1.18 mmol). The m xture
was again left to warmto roomtenperature and stirred overnight.

Evapor at i d3cheimeé Be net hanol gave a residue which was taken up in ethyl
acetate and filtered. The filtrate was then washed with saturated aqueous
sodi um hydr ogen HlORe:ar bonate, fil terBd f hrough a phasdl s p%r—,at or (with
stirring) and evapdrafed to givey Br ol (0D.56 8)- € oidpwas

di ssol ved i n n@t] Fed |r§ m ve reactor at
120C for 10 m 4 ad t ) es ajep?dOCY L i‘pdi cat ed t hat
this heating p & I‘f&ono?ggbltered tgme cQ)rrposMpl](@n of tITe" m Xture
significantly). The solvent was evapp‘{at ed and the resi q% purified by
flash-silica 15col{ifn chronat ograpm/ Jeluting with a 15-20% gradi ent of

0 nnDI, prepared as
3 mM) and to this was

ethyl acetate in hexane, to give pure nethyl s
5- oxo- 1(pheny|rrethy|)fpr(pd4|nate(0 212 g) ag Iﬁar oil. LM [ MHH =
234, retention tine :22 1 *nut £ESgee Scheme 3 OH
- . op* R
. O N 6
Step (i) o 6 Step (iv) R
N RO g ©

(16) @)
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(i1) Methyl 5-oxo-1-(phenylnethyl)-prolinate (0.212 g, 0.91 mmol) was
dissolved in water (3 m) and nethanol (0.5 m) and treated wth 2M agueous
sodi um hywoaresdes®d (0.682 m, 1.36 mml). The m xture RaI/EPRONOSEETS

overni ght at roomtenperature and then washed w th di chl oronet hane. The

aqueous | ayer . a ted apnd the resjpdue treated with ap excess of 1M
yeir ogen SHISERT e Kot R asaiatasd Share: B JPERse (R ooyn g8 SaMes BE rror o
and the reshaturarBrdrbgen of lleenWiRE HigeIF, of @reblianr ledVieg gRlupdushiaer i al was
di scarded ,and the conbi hed dj chl or orrgé %Qne fE@cti ons vvew: %Sevagcg.r ated to
gi ve 5- ox"@PIEPHER | FHARG RrpPoMings. aed 152n) PaLtersesrdt | swiabia PRt @9was used
W t hout f wrddpsrsuebiak 0, akiicind G,GaMoxydstbontl respetitely.r etention time = 1.72

m nut e? Exanpl e 2

N-[ (2-chl or o-4-fl uorophenyQOret hyl ] - 1- ( 1- net hyl et hyl ) - 5- oxo- prol i nam de

30( E2) bCiOI Ag)nal{ob\z)wetzdgodeetéwgd Hﬁs?&a&!ﬂébhﬁ%vlé %ﬂﬁ@tt@nsﬁrﬁgudniﬁ&utnr?aaﬁar ed as

escri be 0 was di ssolved .in dichlorone ne ,

G et hy 1 TP e BB dant g i ryaiacs e Gheeat AR (L0 o0l o
(0.052 g, A.aBEwMBIOrg. CHEms 2005, @548-26D50r ophenyOnet hyl | ami ne (0.061 g, 0.39
mol ) and N-(3-di met hyl am nopropyl)-N - ethyl carbodii m de hydrochl ori de
(0.074 g, 0.39 mmol ) under an atnosphere of argon. 5 The m xture was

3_ti L Ir a0 ats{tﬁpoom typroagy éﬁoﬂ’&pﬁis@nyr&%gh:fni oifh_¢?)ﬂib§vl sté@dawsprd'}]dcgrseduoﬂ faEl -

i chl orone ne .and washed sequentially wi eous. rogen ori de
Gnd st o JHGENETIH AT SBRRAT SR den SHEhaE O CHIETbAiGPE g 2o
filtered tdyseudichaasd iRi®/Is6inarandos catklyst Bach eapdinaiteydarhidogyridinet meacr ude
product . Thei ﬁrUdF r’rpteri al Wﬁls cPurLfi ed by r{Bbﬁs-di rec% ed ayt omated HPLC to
give pure leflagso vent such as dichloromethane at a’suitable temperature such as room
10chl or o- 4efnpbe@fwehenyOrnet hyl | - 1- (1- et hyl et hyl ) - 5- oxo- prol i nam de (0. 032
g) as white solid. LCOMS [M-H = 313.1, retention time = 2.26 m nutes.
The 1-1§1- nmet hyl et hyl ) - 5- oxo-proline used in the above procedure was
gr 2'36” edI ;ﬁteé ofiih _(l\ﬁpitalw5tbl_)1pﬁ%d§eﬁrb¥inl1dn(t gbﬂJt(myatNgh hadban&hotl? 03 (|i€hit5ﬁ?T1 ;gj, .

) mol ), .was di ssol ved in net o) ~and tetrahydrofuran. an
Che. e urtis e hSha e abd 50 ARTcingsast Sudl S emokOLiATE 1 0 Busdly ™ 2°06
mrol ) for sbiveri Budheas tétahiytiofurat aga siitable tempeditUr® .slich asibetweeh/-718701 ) and
acetone (0.261 nmol ) were added together to the m xture as a

m 3.5?
sol ution i BPPARPRFEM T an (1 m). After stirring for 10 ninutes the 20
m xtur2® was cooled to OC and treated with sodi um borohydride pellets (0.088

g, 2.37 ) ...The. m xture. was, then, | ef warmito roomte rature and
dtirred ovaPhiibPeREPRES HebriehiaR ab ol sV b RreRlscaR ik B as

t aken up ithe ehdeywhercPt Bteateatbdtoky tareomyd grolipe tréathtenawith hadrogérechlovidehind Wi t h
saturated aqueous sodi,um hydragen carbonate,. filtered through_a phase

separ at or a(\%)“fa??lﬂestsf”?'?'i‘tnwctﬂa %%g\’iﬁ'b%?ﬁgeaé q 8”'&bll e‘eénpfﬁ%tf"reeafu ps (rg(.)"ﬂl? g).
The oil wasmpearatdreed . by flash-silica colum chromatography to give pure

di rret%l N-(1-nethyl ethyl)-glutamate (0.200 g). (ii) Dinethyl

N- (1-rfet hyl et hyl ) -glutamate (0.200 g) was dissolved in nethanol and heat ed
in a seal estep Yiv typicatly rompases ther pracessr dextcriistD @bdver fo? Qheristeps eshowmhinn- | ayer
chr omat og(r)ga%gﬁ]ei%di cated that the starting material remmined intact so the
solvent 3 eVaporated and replaced with toluene. The m xture was heated
at reflux tenperature for -3 hrs and then evaporated to give nethyl

1-(1- et hy%eieg%l i 5-oxoprolinate (0.152 g) as a light yellow oil which was
used in t hEEUDS gquent step without further purification. (iii) Methyl

1- (1- gt hyl et hyl ) - 5- oxo-prolinate (0.152 g, 0.82 mml) was dissolved in 35
water (3 m) and nethanol (0.5 m) and treated with 2M agueous sodi um

hydr oxi de (0.682 mﬁf .36 nmmol ). TRe M xture was stgyre® for -4 hrs at room
tenperature and t g)gd Wit R R Lehane. 'IR'h | ayer was
evaporated and the ¢ due RTéat ed/wi ¢ excess of] 1 gen chlori de
in ether (-5 nt)., m xt uTe WasOgvagorated once reNargd t he resi due was
triturated with Richl ofonet BERE. The goli @ nett®r{al wask'di sRarded and the
conbi ned di chl opp ne fractions werg,evaporated to g{z}(e

1- (1- et hyl et hyl )-5-19?;0- proline (0. 066 &) as a yellow ot which
5crystallized on stén ing. Exanple 3

N-[ (2-chl oro-4-fl uorophenyOret hyl ] - 1- et hyl - 5- oxo- prol i nam de (E3)
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10Met hyl 1-et hyl - 5-oxo-prohnate (0.135 g, 0.79 muvl, prepared as descri bed

bel ow) was dissolved in nmethanol (4 m) and treated with 2M aqueous sodi um

hydr oxi dewQQo@a@36v7, 1.18 nmol ). The m xture was stirrea@dCrmpP2004/0b¢635 at r oom
t enperature and then evaporated to give a resi due vvhi ch was then treated

W th an excess drogen chloride in ether (- i nutes. The
m xt ure €& rBMé%an@BdflS a7 A8 dgfieed ﬁ@vreéﬂd é"%l ss%’%%@ig

di chl or onggfrasent (shitable pi\&dctmgr@bbyé ff@rr eiadm;si@ P(52carr| Be ar@.efaukd)@&ﬁdom renove

solids. The r sultr,n erred tg a reaction t% and
1- hydr oxyl?é‘Hﬂ)tar’] azo‘F%‘ '?Q)leia?'klfj (Poa%di Pm‘?ﬁ?q noy be the same). L' is a 'suftibié

chl or o- 4- figaiiHOgrBEen y@rﬁsmdrd%@ g&rﬁgrmr%rorﬂ.nsy nol ) and N-(3-
di et h&eam nopropyl) - N - et hyl car bodi i m de hydrochl oride (0.167 g, 0.87
nmol ) re 20 then added. The m xture was flushed with argon and then

stirred atSté@(lmyEi%Hlﬁﬁé@ﬁJWsés fE&menher epkignd suuTehﬂe Base, Wich desothésimdi | ut ed
wi th di chl oronet hane and washed sequentially with 2M: mgous h%] %
€ tha rtaﬁ ic layer

chl ori de dreRgthyidisiazide AR akyathe IR SYER 7S 3 By

was filterfehhs@inols etRigdefupafPal atRitamederparatury 3DeH ak aktweengizeect he
crude product. The crude material was 25 purified by mass-directed

aut omat ed 3ABIrEONEHPLEURIr e N-[ ( 2- chl or o- 4-

fl uorqphenyOret hyl] - 1-ethyl -5-o0xo-prolinande (0.086 g) as a white solid.

LC M5 retention tipe = 2.13 nut es. ntr merj c cess =
100, 0% | acotaR (8 YRl cel CoPee AT dR oSBT FHLFORATHOR o8 CPITTUSESTE of

N-[ (2- chl ap Garitadill UIPPES BE&¥RIND With - alsertdbrelaadqécy Ltnfnroracbaoaﬁcmadne) #eet ention

time = 8.05 mnutes The nethy et h nat e .used |n the above
pr ocedur e JRRECASAtEAIveRt é'éChf%‘l‘* %’i%fome?%a @‘T ?ile@mﬁf%im%mhfam%m ori de

(0.500 g, témpérafare! ) was dissolved in et hanol (4 mM) and tetrahydrofuran
(8 mM)and the m xture was then treated with crushed sodi um hydroxi de (0.099
g, 2. 49 mmol) for 10 mnutes. At this stage acetic acid (0.136 m, 2.37
mol ) and séheihed glehyde (0.199 m, 3.55 mmol) were added toget her to t he

m xture as a solution in tetrahydrofuran (1 nl). After stirring for 10 5

m nutes the m xture was cooled to OC and treated w th sodi um bor ohydri de
pellets (0.088 g, 2.37 mmol). The m xture wa®then left to warmto room
tenperature. Once the m xture had reached ro tenperature it was diluted
with ethyl acetate (30 m) and washed with gatlorit ed,saqueous sodi um

hydr ogen carbongte, filtered thr(pu%h a pha%e separ atjprrf(jpM t h stirring) and
evaporated to gijye an oily resrndue The R¥T vy 10 N in toluene and
heat ed at HgN ots 4 hrs. TO(\F\%MLE gonpl ete reggtio m“h m xture was

t hen heated over nr%t at_reflux Qfol vent Was F aporated and the
resul ting resrfjI F peteP fil ed by f1 ash- sBtep il ccﬁu cﬂﬁomat ogr aphy,
eluting with a é adi ent of 30-50 ethyl acetate ne, to give crude
met hyl 1-ethyl-5-oxoprolinate (0.135 g) as a cle r oi I whi ch was used

wi thout further purification. 15 Exanples 4-8 In a na(2er anal ogous to that
described for Exanple 3 above the conpounds tabul ated bel ow (Table 1) were
prepared by substituting the appropriafe a4l dehyde (or 20 ketgne) for the
acet al dehyde used in therapove procedB . AI}, of the aldghydps_and ket ones
used to nmake the co
sources or can be prgpar
chem cal |iterature. ;e T—Exanpd (

a Iﬁ[(@le@rﬂvbro 4- |f|I uor%phétﬁp@)net hyl kS &Xo- 1-

Sch 4
0 (24) See Scheme @

tinme (m nsptepdii) ThrRF7

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 C, 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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propyl - proli nam de 313.1 Z30 Exanpl e no. Chemi cal name [ MtHr Retention
time (mns) E5 41/ N\)C N [(2-chloro-4-fluorophenyOret hyl]-1-(2-
met hyl pr opppesinosseo- pr ol i nam de 327.1 2.46 E6 OK11 .. ir pEAEPB000GE6675
N-[ (2-chl oro-4-fl uorophenyl )nethyl]-1- cycl opentyl-5-o0xo0-prolinamde 339.1
2.47 E7 040 <iiim

Analogous processes to those described below for the transformations outlined in

steps (i)-(iii) of scheme 8 have been described previously in the chemical literature

(e.g. J. Wehbe, et.al., Tetrahedron: Asymmetry.,14 ( 2003), 1123-1126).

Step (i) typically comprises treatment of (19) with a suitable ketone, such as
(1R,2R,5R)-2-hydroxypinan-3-one, and a lewis acid such as boron trifluoride etherate
in a suitable solvent such as toluene at a suitable temperature such as 110°C.

10  Step (ii) typically comprises treatment of (20) with a Grignard reagent, such as methyl
magnesium bromide, and a base, such as 1,8-diazabicyclo[5.4.0Jundec-7-ene,
followed by treatment with an unsaturated ester (21), such as ethyl crotonate in a
suitable solvent such as tetrahydrofuran at a suitable temperature such as -30°C.

15  Step (iii) typically comprises a standard procedure for conversion of an imine to an
amine, such as treatment with a suitable acid (e.g. 15% aqueous citric acid) in an
appropriate solvent such as tetrahydrofuran at a suitable temperature such as room
temperature.

20  Step (iv) typically comprises heating (23) in a suitable solvent, such as toluene, at a
suitable temperature such as between room temperature and 120°C.

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

Scheme 4.
25
Scheme 9
R4
H R®
H op" -——-L OF’“ R—L p"
o)
o) ” R® Step i O [\‘11 RS Step (i) r\‘11 R
(25) R R
(26) 27)
3 R 3 4
2R Rs R2 R R R5
j&\/ ~ > ;/\LK\(OH
(0] N Le -
6 1, R N R®
Step (m) I‘:{ . R Step (iv) R' Step (v) Il'i . ol
(28) (29) @
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6 0a N-[(2-chloro-4-fluorophenyl)nethyl]-1- cycl obutyl-5-oxoprolinam de 325
2.37 E8 cy sit d N 1(2-chloro-4-fluorophenyOret hyl]-1-(1-

met hyl pr opppesiosseepr ol i nam de 327 2.43 Exanple 9 PCT/EP2007/056675

N-[ (2-chl oro-4-fl uorophenyOret hyl ] - 5- oxo- 1- phenyl - prohnam de ( E9)

5- ox0- 1- phenyl -proline (0.047 g, 0.23 nmol, prepared as descri bed bel ow)
was di ssolved in dichloronethane (-2 m) and dinmethylformam de (1 nm) and
to this was added 1-hydroxybenzotriazole (0.034 g, 0.25 mmol),

%?pﬁg: IO::]gN?’Eééeltbg;O %Dpﬂgan&hmﬁ% %Ji%ﬁ\‘ggeabggé,%@ar%’ Rpe'azcg r%ggﬁt al\!c_;r%L;? y!
M(l?,;di ﬁtdsydeﬁnémawwpmhérthbn ghlbgémar‘ tndiLi? rrel euitapit If@ehh%@iédﬂﬁs(sﬂcrgﬁﬁ g, 0.25
mol ) . xtyre was .stirred.at roomtenperature fo : [S. e mxture
s i Pur DERED e o FBOHRR AT BESHERBHE PaGPleRsc SutifA sl ryra gros 2
aqueous hyclogeritghl ori de and saturated aqueous sodi um hydrogen car bonat e.
The organic 5 | ayer was filtered through a phase separator and then
evaporated to give the crude product. The crude material was purified by
mass- di r eStesl (iptypioamt hpriBeéréatmehef (RS ith a base such as sodium hydride and

N-[(2-chl oro-4-fl.uorophen t hyl ] - 5- oxo-1- phenyl - prol i nam de .032 g) as
N Wi 1o s G ASGRI Och gy ady SaIER DR & ulabie VaRY S 55 10 The
5- 0x0-10- phtimythylforeamide @$ed suitabld @emperaturer uehdys eetweenD 08 adreld résin f ol | ows:
(i) Methyl 5-oxp-L-prolinate (0.204 m, 1.75 mmol) was dissol ved in tol uene
(5 n) an eTP%@F“E%t with tris(di benzylideneacetone)dipal | adi um (0) (0.024 g,
0.03 mmol ), bronobenzene (0.184 m, 1.75 mmol), cesium carbonate (0.795 g,

2.45 mol )_.and . Xant.phosTm (0. 04 0,07 )., The resultin L xture was
heated at q‘?‘bd"iﬁyp'%w- FETHISESy Bg'm?@h e %e%ﬂ'ﬂf o? e SHCh o%mrﬂ erat ure.
The mi XtErdgsmep)ﬂ&??ld‘e%ﬁgwhtdﬂ(yﬁtihgbgaﬂebah esandlwd_ idﬁ ngequm:ﬂé @dwbentwith 2Md
aqueo ydrogen c ride, saturated agueous spdi ym raogen _carbonate, an
o' ne 151 1eLPEE deifahufislen a® 3 s AR E s R a5 B 2950 8Pare R gave a
yel | ow br aemperiaturé.- 0.200 g). The crude material was purified by
mass-directed automated HPLC to give pure nethyl 5-oxo-1- 20phenyl prolinate
(0.054 g) as an oil which crystallised on standing. LC M5 [ MtHr = 220,
retenti on Stepre(ii ®pieallyricomipeses (réatndatt hgfl (37)owith 1a pbasey Ispetol asndithiung 0. 054 g,
0. 25 nmmol ) .was ccfnbj ned ,w tﬂ( él}/l aguequs sodi uquht/ﬁlrl.gxi.de 0.160 m " 0. 32
mol ) i n fPPRIRRYETREe #NY an Rlviging Pag SYED Ar gRAYE NASE I ¢ SHERISI YR The

sol ver20 wastich e neteahypfiaaredt asditdbiectengeratue dichtasketwesn i78°@tahy roacet at e
and vvasheq wi th, 2M aqueous hydrogen chl oride. The aqueous | ayer was

separ at ed 3W86%Lgﬁ'ed twice nore with ethyl acetate and then the conbi ned
ethyl acetate |ayers were dried using a phase separator and evaporated to

gi ve 5-0xqsl-ph | -proli ee%o. | ear, Qi . IE? 45@
1 (2, 4 i ire SV BheADCRRt et 2 Rkt Pyl BFsePlriserd TfEfp For
example, when P'" is a trityl group, treatment of (28) with a suitable acid such as
25 ~Amberlyst 15® in a suitable solvent such as methanol and at a suitable temperature

such as room temperature.

Step (v) typically comprises a standard protocol for oxidation of an alcohol to the
corresponding carboxylic acid such as treatment of the alcohol (29) with an oxidising
30 agent such as a combination of sodium 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.

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

or R® = H respectively.
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Cl  1-Methyl-5-o0oxo0-profine (0.057 g, 0.4 mml, prepared as described bel ow)
was WD 20081003697PCT/ EP2007/ 056675 di ssol ved i n anhydrous di chl or onet hane
(6 M) amstoteosidd®7was addedl- hydroxybenzotriazol e (0. ®@60/ER2000/086601%0I ) ,

[ (2, 4-di chl oro- phenyOret hyl Jam ne (0.055 m, 0.4 mmol), diisopropylam ne
(0.140 M, 0.8 mmol) and 0-(7-azabenzotriazol -1-yl)-

N, N, N , N -tetranet hyl uroni um hexaf | uorophosphate (0.152 g, 0.4 nmmol ). The 5

m xt ur e vvasm;;ouhaedfme deperal v@mﬁea(twr(e) ((2)0@) pmden),angpnd)o(7$ (e and
t hen over dj chl or onet hane 825 m )

ure
bnd vashed2 Do A apie, bRIEH SirdyBEUaRe HRT GBI b P HEST 26 G b
sat ur at ed mmw&ysa)ﬂetsﬂh hkile® ge Mhe artb@ney Metrdfds rdescridddinathgechésnicddi um
car bonat e Eﬁ \ e and brlneLé\Z)_g H@ﬁ The organic layer- was filtered through
a hydr 8phdHraluFe (of USIRg 2p#|egrus BeiBPdYed to 10 give the crude product. The
crude material was dissolved i n a m xture of dinethyl sul phoxide (0.9 m)

and acetonjtrile (0.9 m ss-directed automated HPLC
£o grve. paVbeREieban. afenegraisAn e Rrablk, s Time bR PLeRsrSs kISR LN de
(0.085 g) yIeactivhivitd tﬁ@bpﬁopda&‘éysdbw@ﬂmeﬁva’ﬁ%, retention tine = 2.16

m nutes. 15 The 1-nethyl-5-o0xo-proline used in the above procedure was
prepared as follows: (i) Nnethyl-L-glutamc acid (0.500 g, 3.1 nmol) was

di ssoliged Glinigdsdicdtiond ) and heated in a sealed tube at 140C for 30
mnutes in a mcrowave reactor. The water was then evaporated and the
residue triturated wwth ether to give, after drying, 1-

20net hyl - Gt pXxselipvel thae aé GoripBuis ofstha pibddne wﬁz@hild:h modulate P2X7 receptor

N-[ (2, 4-di_chl | |
e o 1GTei0h AP ERYR o ErfaPR A Dg s B AT BELBERF steRBre cs
prepared aseyesyrbdedefabov e wastmedd oStpamemtﬁifhmm abitd/ i, ceHromiopaimane)

500 2- Ft l-eth b d | 66. 7
6 7 mlb e RN SHCURE bl gap o steal B, pRuOpeic Galty P BEtane Fafe
di ssol ve twiscgial amn p@maamcm@dt witle camért bain tzsspetatet with ahigrainedtehsiom 21C to

10C. This was_stirr for 20 nut es under . a olu i on of
224 di chi QEaRRatE, P PheiSy bisHachES R, PR et B T orshrBb 3R et added
30 dropwi Sﬁlvmf ck?nﬁ&felcbdagf pdiﬁ_amsdmiétes W|tDl$|pralgs amtﬂst‘ralmsg sggnlpntfnetamllyl |
precipitate .for i.n the.dr in unn m xt ur u ed gently an
T e b v BRMBIER Rl estis o Ptoslefi hin daffslrd oL ditedBRS oL *0hon
conpl e@de a;dndhbsm m‘mram oald, ;idheashooqamdngtrfnhamhtumfmerr pain@dsodidted fvitht her DCM
(50n) to rlnse &5 I‘eCItht g to the hon m_xt ur.e, quxture
was then dIYSREI t SRBETR ¢ BOF o SRFE %eﬁaé? urEntes RO EabY e J'9RgRC Thpr ox
hour s. Sattuataamammemnmwm hydr ogen carbonate (200nml) was added to the
m xture and stirred for 5 mnutes. The organic | ayer was then separated and
washed with 2N HCl (3 x 250ml). During the acid washes, crystals started
to formi rcnrbmcovagmniac paiyie rconditiortshiiscludes ithelimatei warthitis ur dstexrartbdid, (200nt) .
The or, an| hydr ophobic frit and then
conce rat %tggrSp\?ﬁ%\& %Sgéarf?\ﬁﬁ Rogju%m"g%%ﬂso |és ‘Fl)'he solids had forned
| ar ge Iunps so the crude material was ground up in a pestle and nortar.

These were,then 5 LA i ol i ds
filtered Jff" gﬁ?cﬁé%ghhlvfﬁcﬁg?%mrbtoﬁg E&% gélng‘%ﬁbéﬁ@w d)&lgg%é%he% gave
52. 969 of qaadiac ¢cheskpaioknd sritablei towehsyadrahe. vvas conbined with 2 further

bat ches, prepared in the sane way, (141.42g total) and then suspended in

et hanol (430nl) and water (715ml) and gradually warnmed to 65C (tenperature
of sol30t i dvguropitigic npait Layedrgengs ianludé:ndisbetid @auropathyi isciatiqad ewgm-gpieniiy, 10

t f | .
CHoePL g S, Do AR AERERS) My S BSEDLRO Bt Sy
t enper at urrelatedemenirggathy, Aoseherpéticsneuratgia, igeminahoedilgn, land airetdspltingit ed from
Ut g
a1 so 1 adL AR iBu iy afBtch. ghaffon i 39hdoh’ sta a8t T O
t he pi nk Sokiog loonhlamnt infarhmdtoni conditionsi dnsadditios,: meurgpatiiic @ainHegnditns 400nt) ,
whi ch had . ; . .
ohech 3R B BLBATWI SohEl) ndRBaRfh | ERodBhe eh o ihineagouum
di chl or opheeyentt fppré}esmamsh)ﬁn% ctyx@stmsyas)namr@esqdlzse@wv'gy s toycburl ess

crystals. (CDC13,
500MHz) 5 (b%tgwéﬂwa'"@%"sﬁrtﬁsﬁw %‘hgf“rﬂus%ﬁﬁﬁ 'd%bﬁga’?'ﬁ'm'& tho 2. 80
(s, 3H), 3.99 (dd, 1H J 9.1, 4. 4.49 (dd, 1H, J=149 5.9 Hz),
4.55 (dd, 1H, J = 14.8, 6 1 Hz), 6. 561gbroad t, 1H, J = 5.7 Hz), 7.24 (dd,
1H J =8.2, 2.1 Hz), 7.33 (d, 1H, J =8.2 Hz), 7.40 (d, 1H, J = 2.1 Hz);
13C NMR 5 175.9, 171.3, 134.5, 134.3, 133.7, 131.5, 129.6, 127.5, 63.8,
41 2 29 4 29. 2 23 4 25Enant| orrerl C excess = 99.5% as determ ned by

T



melting point = 144.0-144.8C 30 Exanple 11

N-[ (2-chl oro-4-fl uorophenyOnet hyl pl- net hyl - 5- oxo-proli nam de (Eli)

1- Met hyl -Woaxas/qs@ri ne (0.050 g, 0.35 nmol, prepared asPprdesreodspstosel ow)
was di ssol ved in anhydrous dichloromethane (-7 nm) and to this was added 1-
hydr oxybenzot r [ azol 42 ol . -

[(2-chl or Jepm| BBFB@hé'ﬁR}’@IEI ﬂg}?ffaﬁﬁdnée@t%"lﬁ!’ s doious stigwi (thermal, goldy 1y

gDr ph(ﬁl : nendohadicd I’beeralk;eelé?1 fﬂlmhﬂuiwﬁaihl-séﬁsatlog afte[1 removaI of the stlmuIatlo% ,

i met hyl anj nopr 1)-N -et ar bodi.i.m de roc or 4
o) ThAMRERAN O SSpRes s Beh iR P EEroan PRUUENS iPoaadsia) ; nor
aliquot of [(2-chloro-4- fluorophenyOrethyl]am ne (0.100 m, 0.8 mmol) was
added to t m xt readstlrrln t ed for a whil-e | gnger but HPLC
i cat oa Wieh consHofs e e dsiaeterial b0 S by, Somairis, SR REENached
sequent i alihventibri moﬂMeawvélQuﬁflddeémgﬁﬁnﬁ’fUn@rdgdﬁl deates, Eamloﬁrﬂélmslatbbd aqueous

rbonate (5 col | ect ed.and

sodi um hydr o a organjc | ayer. wa ,
evaporat)e/ choﬁl 5@6?%?& d¢de° ‘%&%Hﬁct"aseﬁ% (9:‘51?836 t'EIPPEﬁ"%agf ptIFPHS ed by
mass- di r eclysfinétivhppdriecdlsddsk Cha@crised Puasndinbl Bbnelrhetaboliém or resorbtion;

f1 uor ophe I - 5-0 rohnam de (0, 01 white solid.

Lai w151 Merieass s Bled o, Pobaeracs ui niatorey sngs (BADY NG =o'

1- et hyl - Fcyam(ylgé@éser@ (CORD) mhbh@rsabawewpsmdalseasws nwreo@geadramsef ol | ows:
(i) (L)-p was di,ssol ved/ nmi xed

s t
W 1 Cot - ARRARSR (dnpBoRgo etAlan e GHRE e Hetena SIGWRY (PR Ba RS ot
hydri de ((Bea@dde@e%gn@‘ d@eﬁﬂ&ﬁmsm agent @umdias oguogg(zmgrnha)rphme) amsel ;1 to the
m xt ure. ter ing sto [ was
added and %CRESRIYE u %g\?vagt%a'qcﬁb\/\eo&y‘f s\f@f"ﬁpf @d%mcfjgﬂﬂgr ?rﬂf’r e"'&ﬂtﬂ’et hen
stirred foombhdsatuoPmef 'Eyiﬂe\llefiﬁbe\w% kﬂmayro]dganﬁxlﬁoanwe?ﬁyswnonalzm (agldmgba(utﬂs n})thThe
aqueo t extra wi t ichlo vaporation o e
i ohl doomdlIRRE) g AR R eRE Ry gnclon et FaPBoeeS, SR80 LBFEhar 2 18 308 o)
whi ch was bletieidr and Uiye meoﬁtuneﬁo‘ep DepteIseuuh ahdrdldmﬂohsnmcodld patentially dl$d pe Met hy |
1- net hyl- 3 0X0 Og)r ol i nat (&3 gt ? mmol ) was di ssol ved i n net hanol
(-10 ) d%ae9P%MPaypds B%Breé AINGTY of * sodi um hydr oxi de (0. 157 g,
3.92 mmol) in water (-10 nm). The m xture was heated at refl ux for 3 hrs,
th | ed, and d
aci di 1 ed 5P S oF ANeRs Ao e e ot BT da FRamIRIEBus | ayer
was \/\mhedndmdehsl(h corditiomsHe lgasentaund Hunes) eseqraa aderohatitisg ad}ergpnodeitnatitls;o gi ve

1" Exhy 1. 5 Bo0eae)| ronaeds, Bl siRetsrin iy g Lo ARG fopairios

1- Et hyl - 5-uwsitis mndlofrm:u(eOInﬁﬂptcgtheOe)@tlssmel()sgvva:snjdnetwmb);enﬂanmnatntyyldng)us

3 1 o e 50 o, By HsPUL ORI, rfd Al SREpl o it 20

1(2, 3, 4 trSyhdImmeonImylf}an@erfwblsaasmefar(nﬁbrkaeng ctdortid abstrlidtive Npurnbrydry

h
i ot 91 5T S0 Y eees B R gamsiipr et 09894o . 3
nmol ) . Theapnhnthohurubcema@rcﬂmakélseaﬁe rabapic igestpts, agastrénsoxaﬂanfdtmevwmeea’mde A
furth | i t of [( 4- I j 32 I
wos added 1% Redeitase Tebishy Tefr PR SSRe Mg rishufiRba e F ITTH
HPLC i ndi alideade  drastroimtestinal trofiux diseabe;torgars transpiantationTarel othert conditiens di | ut ed

wi th 2M aqugous ) t il a phase
eper at or M SRR G SetP sich, B hefler b, riciafil, A " Do
hydr ogén mbsmathy.rowmd aplastic dnderda, ddbctgkrrmglheaephdseadsepaﬂa!aesstherwe
organic | aye or 5crude
mat eri al v%gw%mﬁ‘%ttp @818%%%353%&% (rijdeotgt% ég'legﬁrortg ﬁ‘g%cﬁ o g| ve E?)@P{ée 1-et hyl -
5 0x0- N- [ (gndivits, tmmobdandtai sphamial pyrexiaysiistepiolupnaenydieent@ofs2 poymyestisvs [ MrH]
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determ ned (by chiral HPLC), the enantioneric excess (e.e.) of the isoner
shown is also listed along with its stereospecific nane, the chiral
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0Cl N-[(2-chloro-6- fluorophenyOnethyl]-1-ethyl- 5-oxo-prolinam de 299 2.03

A .
According to a further aspect of the invention, we therefore provide a compound of

formula () or a pharmaceutically acceptable salt thereof for use in human or
5  veterinary medicine.

According to another aspect of the invention, we provide a compound of formula (1)
or a pharmaceutically acceptable salt thereof for use in the treatment of a condition
which is mediated by P2X7 receptors.

10
According to a further aspect of the invention, we provide a method of treating a
human or animal subject suffering from a condition which is mediated by P2X7
receptors which comprises administering to said subject an effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt thereof.

15 '
According to a further aspect of the invention we provide a method of treating a
human or animal subject suffering from pain, inflammation or a neurodegenerative
disease, which method comprises administering to said subject an effective amount
of a compound of formula (1) or a pharmaceutically acceptable salt thereof.

20
According to a yet further aspect of the invention we provide a method of treating a
human or animal subject suffering from inflammatory pain, neuropathic pain or
visceral pain which method comprises administering to said subject an effective
amount of a compound of formula () or a pharmaceutically acceptable salt thereof.

25
According to a further aspect of the invention we provide a method of treating a
subject, for example a human subject, suffering from Alzheimer’'s disease which
method comprises administering to said subject an effective amount of a compound
of formula (1) or a pharmaceutically acceptable salt thereof.

30 |
According to another aspect of the invention, we 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. '

35
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

21
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medicament for the treatment or prevention of pain, inflammation or a
neurodegenerative disease.

Accdrding to another aspect of the invention we provide the use of a compound 6f

5 formula (I) or a pharmaceutically acceptable salt thereof for the manufacture of a
medicament for the treatment or prevention of inflammatory pain, neuropathic pain or
visceral pain.

In one aspect of the invention we provide the use of a compound of formula () or a
10  pharmaceutically acceptable salt thereof for the manufacture of a medicament for the
treatment or prevention of Alzheimer’s disease.

In order to use a compound of formula (I) or a pharmaceutically acceptable salt
thereof for the treatment of humans and other mammals it is normally formulated in

15 accordance with standard pharmaceutical practice as a pharmaceutical composition.
Therefore in another aspect of the invention there is provided a pharmaceutical
composition comprising a compound of formula (I), or a pharmaceutically acceptable
salt thereof, adapted for use in human or veterinary medicine.

20 In order to use the compounds of formula (l) in therapy, they will normally be
formulated into a pharmaceutical composition in accordance with standard
pharmaceutical practice. The present invention also provides a pharmaceutical
composition, which comprises a compound of formula (), or a pharmaceutically
acceptable salt thereof, and optionally a pharmaceutically acceptable carrier.

25
A pharmaceutical composition of the invention, which may be prepared by admixture,
suitably at ambient temperature and atmospheric pressure, is usually adapted for
oral, parenteral or rectal administration and, as such, may be in the form of tablets,
capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable

30 powders, injectable or infusable solutions or suspensions or suppositories. Orally
administrable compositions are generally preferred.

Tabléts and capsules for oral administration may be in unit dose form, and may
contain conventional excipients, such as binding agents, fillers, tabletting lubricants,

35 disintegrants and acceptable wetting agents. The tablets may be coated according
to methods well known in normal pharmaceutical practice.
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1- Et hyl-5-0x0o-N-{[2- (trifluoromethyl)phenyl]methyll -prolinam de

Oral liquid preparations may be in the form of, for example, aqueous or oily

suspension, solutions, emulsions, syrups or elixirs, or may be in the form of a dry

product for reconstitution with water or other suitable vehicle before use. Such liquid

preparations may contain conventional additives such as suspending agents,

5 emulsifying agents, non-aqueous vehicles (which may include edible oils),
‘ preservatives, and, if desired, conventional flavourings or colourants.

For parenteral administration, fluid unit dosage forms are prepared utilising a
compound of the invention or pharmaceutically acceptable salt thereof and a sterile

10 vehicle. The compound, depending on the vehicle and concentration used, can be
either suspended or dissolved in the vehicle. In preparing solutions, the compound
can be dissolved for injection and filter sterilised before filling into a suitable vial or
ampoule and sealing. Advantageously, adjuvants such as a local anaesthetic,
preservatives and buffering agents are dissolved in the vehicle. To enhance the

15  stability, the composition can be frozen after filling into the vial and the water
removed under vacuum. Parenteral suspensions are prepared in substantially the
same manner, except that the compound is suspended in the vehicle instead of
being dissolved, and sterilization cannot be accomplished by filtration. The
compound can be sterilised by exposure to ethylene oxide before suspension in a

20 sterile vehicle. Advantageously, a surfactant or wetting agent is included in the
composition to facilitate uniform distribution of the compound.

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.
25
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
30 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

35 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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315 2.29 B E19 oci 4111 N[ (4-chloro-2- nethyl phenyl)nmethyl]-1-ethyl-
5-oxo-prolinamde 295 2.37 B E20 F HNP F 0C N-[(2-chloro-3, 6-
di f1 uor opNeny@esdyyl | - 1- et hyl- 5-oxo-prolinam de 317 2. PETEP2662056601 N

The following Descriptions and Examples illustrate the preparation of compounds of
the invention but are not intended to be limiting.

5 Examples:

The general methods (a)-(d), along with the synthetic methods outlined in Schemes 1
-9 above, for the preparation of compounds of the present invention are further
illustrated by the following examples.

10 '

Example_1  N-[(2-chloro-4-fluorophenyl)methyl]-5-oxo-1-(phenylmethyl)-prolinamide
(E1)

‘ ©) (o] Ci
15

5-Oxo-1-(phenylmethyl)-proline (0.176 g, 0.80 mmol, prepared as described below)
was dissolved in dichloromethane (3 ml) and to this was added 1-
hydroxybenzotriazole (0.119 g, 0.88 mmol), triethylamine (0.113 ml, 0.81 mmol), [(2-
20 chloro-4-fluorophenyl)methyllamine  (0.134 g, 0.84 mmol) and N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (0.169 g, 0.88 mmol) under
an atmosphere of argon. The mixture was stirred at room temperature overnight.
The mixture was diluted with dichloromethane and washed sequentially with 2M
aqueous hydrogen chloride and» saturated aqueous sodium hydrogen carbonate.
25  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]-5-oxo-1-(phenylmethyl)-
prolinamide (0.112 g) as a white solid. LC/MS [M+H]" = 361.2, retention time = 2.55
minutes.
30 .
The 5-oxo-1-(phenylmethyl)-proline used in the above procedure was prepared as
foIIoWs:
(i) Dimethyl L-glutamate hydrochloride (0.500 g, 2.37 mmol) was dissolved in
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v, ..-10a N1(2-chl orophenynnet hyl ] -1- ethyl -5-o0xo0-prolinamde 281 2.10 B
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Chem cal name [A li-H Retention time (mns) Method used to prepare

1-ethyl - 5_mgtﬁgr?cglczl‘lé)r}r‘ﬁ) and cooled to 0°C. The mixture was then treated with sodium
hydroxide (0.099 g, 2.49 mmol) followed by acetic acid (0.136 ml, 2.37 mmol) and
benzaldehyde (0.361 ml, 3.55 mmol). After stirring for 10 minutes at 0°C, sodium
borohydride (0.088 g, 2.37 mmol) was added and the mixture was left to warm to
5 room temperature and stirred overnight. The mixture was again cooled to 0°C and
treated with a further quantity of sodium borohydride (0.044 g, 1.18 mmol). The
mixture was again left to warm to room temperature and stirred overnight.
Evaporation of the methanol gave a residue which was taken up in ethyl acetate and
filtered. The filtrate was then washed with saturated aqueous sodium hydrogen
10  carbonate, filtered through a phase separator (with stirring) and evaporated to give a
clear oil (0.56 g). The oil was dissolved in methanol and heated in a sealed tube in a
microwave reactor at 120°C for 10 minutes and then for 15 minutes at 140°C (LC/MS
indicated that this heating phase had not altered the composition of the mixture
significantly). The solvent was evaporated and the residue purified by flash-silica
15  column chromatography, eluting with a 15-20% gradient of ethyl acetate in hexane,
to give pure methyl 5-oxo-1-(phenylmethyl)-prolinate (0.212 g) as a clear oil.
LC/MS [M+H]" = 234, retention time = 2.15 minutes.
(i) Methyl 5-oxo-1-(phenylmethyl)-prolinate (0.212 g, 0.91 mmol) was dissolved in
water (3 ml) and methanol (0.5 ml) and treated with 2M aqueous sodium hydroxide
20  (0.682 mi, 1.36 mmol). The mixture was stirred overnight at room temperature and
then washed with dichloromethane. The aqueous layer was evaporated and the
residue treated with an excess of 1M hydrogen chloride in ether (~5 ml). The mixture
was evaporated once more and the residue was triturated with dichloromethane.
The solid material was discarded and the combined dichloromethane fractions were
25 evaporated to give 5-oxo-1-(phenylmethyl)-proline (0.182 g) as a yellow oil which
was used without further purification.
LC/MS [M+H]" = 220, retention time = 1.72 minutes.

Example 2 N-[(2-chloro-4-fluorophenyl)methyl]-1-(1-methylethyl)-5-oxo-prolinamide
30 (E2)

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

25
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1-Et hyl - N4[ 4-fluoro-2- (trifluoronethyl)phenyl]nethyll -5-oxo-prolinam de
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was dissolved in dichloromethane (3 ml) and dimethylformamide (1 ml) and to this
was added 1-hydroxybenzotriazole (0.052 g, 0.39 mmol), [(2-chloro-4-
fluorophenyl)methylJamine (0.061 g, 0.39 mmol) and N-(3-dimethylaminopropyl)-N’-
ethylcarbodiimide hydrochloride (0.074 g, 0.39 mmol) under an atmosphere of argon.

5  The mixture was stirred at room temperature overnight. The mixture was 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-

10 chloro-4-fluorophenyl)methyl]-1-(1-methylethyl)-5-oxo-prolinamide  (0.032 g) as a
white solid. LC/MS [M+H]" = 313.1, retention time = 2.26 minutes.

The 1-(1-methylethyl)-5-oxo-proline used in the above procedure was prepared as
follows:

15 (i) Dimethyl L-glutamate hydrochloride (0.500 g, 2.37 mmol) was dissolved in
methanol (4 ml) and tetrahydrofuran (8 ml)and the mixture was then treated with
crushed sodium hydroxide (0.099 g, 2.49 mmol) for 10 minutes. At this stage acetic
acid (0.136 mi, 2.37 mmol) and acetone (0.261 ml, 3.55 mmol) were added together
to the mixture as a solution in tetrahydrofuran (1 ml). After stirring for 10 minutes the

20  mixture was cooled to 0°C and treated with sodium borohydride pellets (0.088 g, 2.37
mmol). The mixture was then left to warm to room temperature and stirred overnight.
Evaporation of the methanol gave a residue which was taken up in ethyl acetate and
filtered. The filtrate was then washed with saturated aqueous sodium hydrogen
carbonate, filtered through a phase separator (with stirring) and evaporated to give a

25 clearoil (0.217 g). The oil was purified by flash-silica column chromatography to give
pure dimethyl N-(1-methylethyl)-glutamate (0.200 g).

(i) Dimethyl N-(1-methylethyl)-glutamate (0.200 g) was dissolved in- methanol and
heated in a sealed tube in a microwave reactor at 140°C for 20 minutes. Thin-layer
chromatography indicated that the starting material remained intact so the solvent

30 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

35 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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residue treated with an excess of 1M hydrogen chloride in ether (~5 ml). The mixture

was evaporated once more and the residue was triturated with dichloromethane.

The solid material was discarded and the combined dichloromethane fractions were

evaporated to give 1-(1-methylethyl)-5-oxo-proline (0.060 g) as a yellow oil which
5  crystallized on standing.

Example 3 N-[(2-chloro-4-fluorophenyl)methyl]-1-ethyl-5-oxo-prolinamide (E3)

10  Methyl 1-ethyl-5-oxo-prolinate (0.135 g, 0.79 mmol, prepared as described below)
was dissolved in methanol (4 ml) and treated with 2M aqueous sodium hydroxide
(0.592 ml, 1.18 mmol). The mixture was stirred for ~4 hrs at room température and
then evaporated to give a residue which was then treated with an excess of 1M
hydrogen chloride in ether (~5 ml) for 10 minutes. The mixture was evaporated once

15 more and the residue was dissolved in dichloromethane (4 ml) and
dimethylformamide (2 ml) and filtered to remove solids. The resulting solution was
transferred to a reaction tube and 1-hydroxybenzotriazole (0.117 g, 0.87 mmol), [(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

20 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

25 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

30 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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methanol (4 ml) and tetrahydrofuran (8 ml)and the mixture was then treated with
crushed sodium hydroxide (0.099 g, 2.49 mmol) for 10 minutes. At this stage acetic
acid (0.136 ml, 2.37 mmol) and acetaldehyde (0.199 ml, 3.55 mmol) were added
together to the mixture as a solution in tetrahydrofuran (1 mi). After stirring for 10
5 minutes the mixture was cooled to 0°C and treated with sodium borohydride pellets
(0.088 g, 2.37 mmol). The mixture was then left to warm to room temperature. Once
the mixture had reached room temperature it was diluted with ethyl acetate (30 ml)
and washed with saturated aqueous sodium hydrogen carbonate, filtered through a
phase separator (with stirring) and evaporated to give an oily residue. The oil was
10  dissolved in toluene and heated at reflux for 4 hrs. To ensure complete reaction the
mixture was then heated overnight at reflux. The solvent was then evaporated and
the resulting residue was purified by flash-silica column chromatography, eluting with
a gradient of 30-50% ethyl acetate in hexane, to give crude methyl 1-ethyl-5-oxo-
prolihate (0.135 g) as a clear oil which was used without further purification.
15

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

20  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.

25 Table1
Retention
Example _ . _
Chemical name [M+H] time
no.
(mins)
F
H
oﬂ,\,\/@
E4 / © ¢ 3131 | 230
N-[(2-chloro-4-fluorophenyl)methyl]-5-oxo-1-
propyl-prolinamide
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)O0a N-[(2,3- dichlorophenyOrnethyl]-1- ethyl-5-oxoprolinam de E29 40 a
)O N-[(3-chl oro-2- nethyl phenyOret hyll-1-ethyl- 5-oxoprolinamde 295 2.30 C
H C 40M0Q@ls/aN49¢ 2, 6- di chl orophenyChet hyll- 1- et hyl - Pcomepoociosesasi de 315
2.19 C E31 deF3
Retention
Example +
Chemical name [M+H] time
no.
(mins)

E5 Y ° 327.1 2.46

N-[(2-chloro-4-fluorophenyl)methyl]-1-(2-
methylpropyl)-5-oxo-prolinamide

E6 b © 339.1 2.47

N-[(2-chloro-4-fluorophenyl)methyl]-1-

cyclopentyl-5-oxo-prolinamide

E7 é ° | 325 2.37

N-[(2-chloro-4-fluorophenyl)methyl]-1-

cyclobutyl-5-oxoprolinamide

N-[(2-chloro-4-fluorophenyl)methyl]-1-(1-
methylpropyl)-5-oxoprolinamide

327 243

Example 9 N-[(2-chloro-4-fluorophenyl)methyl]-5-oxo-1-phenyl-prolinamide (E9)

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 1-hydroxybenzotriazole (0.034 g, 0.25 mmol), [(2-chloro-4-
fluorophenyl)methyllJamine (0.040 g, 0.25 mmol), N-ethyl morpholine (0.032 ml, 0.25
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1-Ethyl -N-([4-fluoro-3- (trifluoronethyl)phenyl]nethyl} -5-oxoprolinam de
333 2.35 C E32 aci IW 0oF3 349 2.49 C99.1 (A Exanpl e no. Chem cal
name [ MtRVO 2Rest@Bdoron time (m ns) Method used to prepar @CIaPedvlos@Ts
oxoproline e.e. N-([4- chI oro-3- (trifluoronethyl)phenylinethyll

-1-et hyl-5-oxoprol i nam d
m08 and N-(3- dlmethylamlnopropyl) -N’-ethylcarbodiimide hydrochloride (0.048 g,

0.25 mmol). The mixture was stirred at room temperature for 4.5 hrs. The mixture
was diluted with more dichloromethane and washed sequentially with 2M aqueous
hydrogen chloride and saturated aqueous sodium hydrogen carbonate. The organic

5 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}-5-oxo-1-phenyl-prolinamide (0.032 g) as a
white solid. LC/MS [M+H]" = 347.1, retention time = 2.51 minutes.

10 The 5-oxo-1-phenyl-proline used in the above procedure was prepared as follows:
(i) Methyl 5-oxo-L-prolinate (0.204 ml, 1.75 mmol) was dissolved in toluene (5 ml)
and treated with tris(dibenzylideneacetone)dipalladium (0)' (0.024 g, 0.03 mmol),
bromobenzene (0.184 ml, 1.75 mmol), cesium carbonate (0.795 g, 2.45 mmol) and
Xantphos™ (0.040 g, 0.07 mmol). The resulting mixture was heated at 120°C for
15 ~18 hrs and then allowed to cool to room temperature. The mixture was diluted with
ethyl acetate and washed sequentially with 2M aqueous hydrogen chloride, saturated
aqueous sodium hydrogen carbonate, and brine. Filtration through a phase
separator followed by evaporation gave a yellow/brown oil (~ 0.200 g). The crude
material was purified by mass-directed automated HPLC to give pure methyl 5-oxo-1-
20  phenylprolinate (0.054 g) as an oil which crystallised on standing. LC/MS [M+H]" =
220, retention time = 2.03 minutes.
(i) Methyl 5-oxo-1-phenylprolinate (0.054 g, 0.25 mmol) was combined with 2M
aqueous sodium hydroxide (0.160 ml, 0.32 mmol) in methanol (1 ml) and stirred
overnight at room temperature. The solvent was then evaporated and the residue
25 taken up in ethyl acetate and washed with 2M aqueous hydrogen chloride. The
aqueous layer was separated and washed twice more with ethyl acetate and then the
combined ethyl acetate layers were dried using a phase separator and evaporated to
give 5-oxo-1-phenyl-proline (0.047 g) as a clear oil.

30 Example 10 N-[(2,4-dichlorophenyl)methyl]-1-methyl-5-oxo-prolinamide (E10)

' ' cl
H
/

o Cl

1-Methyl-5-oxo-proline (0.057 g, 0.4 mmol, prepared as described below) was
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N-([4-chloro-3- (trifluoronethyl) phenyl]nethyl)-

1- et hyl -5-oxoL-prolinamde r.t.=5.44mns E33 401 N-Thi- )0 N-[(4-brono-2-
f | uor ophewgl2pesatobgel] - 1- et hy1l- 5- oxoprol i nam de 345 2. 24 pCr/HE28D74866261 2. 00
C o 1-Ethyl-N[(2- nethyl phenyOret hyl ] -5- oxoprolinam de

dissolved in anhydrous dichloromethane (6 ml) and to this was added 1-
hydroxybenzotriazole (0.060 g, 0.4 mmol), [(2,4-dichloro-phenyl)methyllamine (0.055
ml, 0.4 mmol), diisopropylamine (0.140 mi, 0.8 mmol) and O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetramethyluronium hexafluorophosphate (0.152 g, 0.4 mmol). The

5 mixture was stirred at room temperature (20°C) under argon for 3 hrs and then
overnight. The mixture was diluted with more dichloromethane (25 ml) and washed
sequentially with 2M aqueous hydrogen chloride (20 ml), saturated aqueous sodium
hydrogen carbonate (20 ml), 10% aqueous sodium carbonate (20 ml) and brine (20
ml). The organic layer was filtered through a hydrophobic frit and then evaporated to

10 give the crude product. The crude material was dissolved in a mixture of
dimethylsulphoxide (0.9 ml) and acetonitrile (0.9 ml) and then purified by mass-
directed automated HPLC to give pure N-[(2,4-dichlorophenyl)methyl}-1-methyl-5-
oxo-prolinamide (0.085 g) as a white solid. LC/MS [M+H]" = 301, retention time =
2.16 minutes. |

15 |
The 1-methyl-5-oxo-proline used in the above procedure was prepared as follows:
(i) N-methyl-L-glutamic acid (0.500 g, 3.1 mmol) was dissolved in water (1 ml) and
heated in a sealed tube at 140°C for 30 minutes in a microwave reactor. The water
was then evaporated and the residue triturated with ether to give, after drying, 1-

20  methyl-5-oxo-proline (0.298 g) as a white solid.

N-[(2,4-dichlorophenyl)methyl]-1-methyl-5-oxo-prolinamide can also be prepared as
described below:
1-Methyl-5-oxo-proline (36.79g, 0.257moles, prepared as described above) was
25 suspended in DCM (dichloromethane) (500ml). EEDQ (2-Ethoxy-1-ethoxycarbonyl-
1,2-dihydroquinoline, 66.7g, 0.27moles, 1.05eq) was added in one portion. All
material seemed to dissolve to give an opaque mixture and the temperature dropped
from 21°C to 10°C. This was stirred for 20 minutes under argon and then a solution
of 2,4-dichlorobenzylamine (36ml, 0.27moles, 1.05eq) in DCM (100ml) was added
30 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
35 and stirred for approx. 18 hours. Saturated agueous 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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E35 SI CF, oci N-([2-chloro-3- (trifluoronethyl)phenyl]nethyll

-1-et hyl-5-oxoprolinam de 349 2.45 C 100.0 (A N—{(2- chl oro- 3-

(t ri fl uoronet hyl) phenyl ynet hyl | - 1-et hyl 5-oxo- L-prolinam de
.=5.51m ns E36 2- chl or o-

d| f | uor opFRFFEEENR 9‘[’ ]to f[o'Ht Wy&ge ‘B’%’%Béﬁﬂﬁl ?%Fﬁ'ﬂévaﬁﬁ'u?dz’ﬁ'“tf‘mhﬂﬁ@CM

[ (2- chl or @08 grrn‘el $rganB RsaY (B Uhyd bpRhadnd s MM RYdreshdbROMit &RdtheAr

N[ (27 ohl EseatatedionacyassHenp e 53 9L aok enis. Shoeslis hes dorme large
(Exanpl e @fijosWasth®chrRRIfgtelial wateyrbohd GMirE pBRRNAHI rmordrl )TkéséWeHé tHen
of N,N, N et ranet hyl et hyl enedi am ne (39.6 m, 264 mmol)
5 friturated with drg thyl et%/er (400ml) and the solids filtered off and washed W|th further
Et:O (2 x 200ml). Drying then gave 52.96g of pale pink solids. This material was
combined with 2 further batches, prepared in the same way, (141.42g total) and then
suspended in ethanol (430ml) and water (715ml) and gradually warmed to 65°C
(temperature of solution). The mixture gave an almost clear solution (deep pink),
10  except for a very fine solid suspension. After heating at 65°C for 20minutes, the flask
was removed from the heat and allowed to warm to room temperature overnight.
After this time, white needles had precipitated from solution. The mixture was cooled
in an ice bath for 20 minutes to ensure all solids had precipitated. The white solids
were then filtered off from the pink solution and washed with portions of 3.5
15 EtOH/H,0 (2 x 400ml), which had been cooled in an ice bath. The solids were dried
in a vacuum oven (40°C) for a total of 5 days to give pure N-[(2,4-
dichlorophenyl)methyl]-1-methyl-5-oxo-prolinamide (125.37 g) as colourless crystals.
LC/MS [M+H]" = 301, retention time = 2.34 minutes.
'H NMR (CDCls, 500MHz) 6 2.01 (m, 1H), 2.34 (m, 1H), 2.37 {m, 1H), 2.46 (m, 1H),
20 2.80 (s, 3H), 3.99 (dd, 1H, J = 9.1, 4.2 Hz), 4.49 (dd, 1H, J = 14.9, 5.9 Hz), 4.55 (dd,
1H, J = 14.8, 6.1 Hz), 6.56 (broad t, 1H, J = 5.7 Hz), 7.24 (dd, 1H, J = 8.2, 2.1 Hz),
7.33 (d, 1H, J = 8.2 Hz), 7.40 (d, 1H, J = 2.1 Hz); ®C NMR & 175.9, 171.3, 134.5,
134.3, 133.7, 131.5, 129.6, 127.5, 63.8, 41.2, 29.4, 29.2, 23.4.

25  Enantiomeric excess = 99.5%, as determined by chiral chromatography method A,
indicative of N-[2,4-dichlorophenylmethyl]-1-methyl-5-oxo-L-prolinamide
retention time = 9.89 minutes
[alp =-2.1° {c=1, MeOH), Temperature = 29.3°C, wavelength = 589nm
melting point = 144.0-144.8°C
30
Example 11 N-[(2-chloro-4-fluorophenyl)methyl}-1-methyl-5-oxo-prolinamide (E11)

F
H
/

0 Cl
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tetrahydrofuran (170 m) was cool ed under argon to -70C before the addition
of sec-butyl lithium (205 m, 288 mol). To the m xture 3, 4-difl uorobenzoic
acid (19 wo 20&mosey| ) was then added as a solution in tecraryarosasran (80
m ) over a period of 40 mi nutes ensuring that the tenperature of the

m xture did not rise above -60C. The 10 m xture was then stirred at a
tenperature of -68C to -70C for 1 hr before adding a solution of

hexacgl o][ o’ewbmyes(oi@@\rl\cgn?@bfm@! b.35nr€h@,rp’e¢dreafauaia?érbﬁe m_k)w)omsbal ,
period of 35 ut es st ing . the t rature of the m xtyure bel ow
P80c the dirseleR enaaatielo slFiERonnens o2 et Bolts . 886t ori-o s,
The mi xt Ertwdmb@rizbﬁmdet(o.()w[]gﬁd@ mibtdfD, a[r(lziclhlbm-ﬂgérepheg@gﬁteﬂ‘igm?miaehadd?d
to quench f react.iqn. 5 i Xture. wa ilute |t i\et er (250
n) an tﬁénﬁﬁo 'ebﬁgtFﬁ@ﬁxa&éﬁ?ﬁungkggﬁaiﬁﬂ%%T“WHE&%dUEBhsanitﬁimas

aci di fi ed dimelhmirsdpichyl) NI Gtiidarbeiiimideu@vschityide 0Q067 ght.azintteolandhehen
extracted with 2 x 500 al i guots of diethyl e r. Jhe c ined prganic
oxt 1 act o i, 528 e abisDim BrRsia s asric, A LARE sibuaL ST R0t o
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wat er 30 separated and extracted with 2 x
150 m aliquots of ethyl acetate. The conbi ned organic extracts were then
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| . : C Ui, i
oot yot al | § SEN AR e PR bt e o oS Beldheg OB L 20
[ (2- ch3(or cadedus tiydrogen oplhedey Ofiee Bgudausi layer wasrwadhied withedi¢hjonetriethae mass =

4.46 g) as Lt | ; ) & ~veonral : :

37N (2- orf Do FpaRtns SRR fo give frmpthusor-grojng 26 & whis sl

prol i nam d@.3083))) 20Crude 1-ethyl -5-0xo0-4-(phenyl nethyl)-proline (0.052 g,
0.09 mmol, prepared as described bel ow was suspended in a m xture of

di chl oronethane (0.5 m) and dinethylformamde (0.5 m) and to this was
added N- et Bxampted @ hbEthyk5-080-0842,3#;trituopgphenyimetbliolitpraide (E1A) t he nateri al
to disgol ve. 1-Hydroxybenzotriazole (0.016 g, 0.12 mmol) and

N- ( 3-dinet hyl am nopr opyl )- N -et hyl carbodi i m de hydrochl oride 25 (0.022 g,
0.12 mmol ) were then added and the m xture was stirred for 10 m nutes

bef ore adding [ (2-chl oro-4-fluorophenyQOret hyl]am ne (0.019 g, 0.12 nmol).
The m xture was then left to stand at roomtenperature overnight. Saturated
aqueous sodi um hydrogen carbonate (-2 m) was added to the m xture and
stirred for 10 mnutes. The organic | aper was isolated by filtering through
a phase separator and 30 then washed wth 2M aqueous hydrogen chl oride. The
organi c | ayer was separated again and evaporated to give a yellow oil which
was purified by mass-directed automated HPLC to give pure

o, . = o



15 mmol) was dissolved in tetrahydrofuran (3 m) and the m xture was cool ed
to -78C, using an acetone/cardice bath, under an atnosphere of argon. A 1M
sol ut i on w0 2bestdodasm bi s(trinet hyl silyl)am de in tetrahyacofmrean/ofdssst m ,
1.40 mmol) was added dropwi se and stirred under argon for 1 hour. To this
was then added benzyl bromide (0.174 m, 1.46 mmol) and the mxture was

stirred at -78C for a further 2. rs. Th m xture was then allowed to
warmto roomtenperature and q@&hched dition of saturated aqueous
ammoni um chloride (-5 m) and then | gft toistand overni ght at room

tenperature. The organic |ayer s sfparatdd and the aqueous |ayer was
diluted with nore water (5 m) and extracted with ethyl acetate (3 x 10
ml). The copbi ned organic | ayers were dried over anhydrous sodi um sul phate
2t then DB Foxaiand (LBCe e r Bed oY WA JERINEY oPt TVISG) | This
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25next step. (iv)

1- Et hyl-5- (hydr oxynet hyl ) - 3- (phenyl net hyl ) - 2- pyrrol i di none (0.748 g, 3.21
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3: 1 m xt urdicldbrometiankexand) wasl agdddyandaibetraikiere Surredgat\reorpuemperature for

@ 1) Tl otk B Bseolued BN TBLONP R paREONe b A D 07

sol uti on i thist\wdsi@ntern slsmwaporatladi e"tfhewgﬂﬁablﬁmtmp(ozassrmr)ceanor-eml@devvas added
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All of the amines used to make the compounds shown in Table 2 are available from

35 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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aqueous hydrogen chloride (5 m) whilst maintaining the tenperature at
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25 mnutes and then triethylamne (2.21 nm, 15.88 mmol) and ([ 2-chl oro- 3-
(trifluoronethyl)phenyl]nmethyl}amne (3.66 m, 17.47 mmol) were added and

t he m xt uwe 20@00B@ft stirring at room tenperature over nipgimtEPEoTD5de7s) . A
white precipitate formed during this tinme. The m xture was then treated

W th saturated aqueous sodi um hydrogen carbonate (-100 m) and stirred for
10 m nutes. The organic | ayer 30 was separated using a hydrophobic frit and

then 2N adqureoug2-omeFrgeriftbiophési®measyasiRd Rarodrioriad ik@P3bRt@d again.
The organic Lha)lé,er was concentrated to give white solids (-2.5 g).. The solid
was di ssol VWP et NI alVdi2ghiore-37odifluarophanymeani-d-ethylSroxparotipamide x 50 i )
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Exanpl e 52N-[ (2, 3-di chl or 0-4-fl uor ophenyOr net hyl ] - 1- met hyl - 5- oxopr ol i nam de
25(E52) 1-nethyl -5-oxoproline (0.060 g, 0.42 nmmol, prepared as descri bed
above forwexasgloss931l) was di ssol ved in di chl oronmet hane @EB&TMPRocaNS66rD t hi s
was added N-(3- dinet hyI am nopropyl) - N -et hyl carbodi i m de hydrochl ori de

0.096 g, b | 0.0
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rocedaure. 0. he unds, snown | n apl e
gr e avai achA ?%W'Q’B?Pﬁ@a&"é? ¥ rt?F'&'%deo?C ??gnﬁgépage@ g5PRP Mt es

descri bed gati¢vi ously in the chemcal literature or using anal ogous nethods.
Tabl e 1% Exanpl e no. Chem cal nanme [ MtHr Retention time (mns) E53 40 F | 0C

Example 37 N-[(2-chloro-4-fluorophenyl)methyl]-1-ethyl-5-ox0-4-(phenylmethyl)-

b

20  Crude 1-ethyl-5-oxo-4-(phenylmethyl)-proline (0.052 g, 0.09 mmol, prepared as

prolinamide (E37)

described below) was suspended in a mixture of dichloromethane (0.5 ml) and
dimethylformamide (0.5 ml) and to this. was added N-ethyl morpholine (0.034 ml,
0.27 mmol) causing most of the material to dissolve. 1-Hydroxybenzotriazole (0.016
g, 0.12 mmol) and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
25 (0.022 g, 0.12 mmol) were 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
30 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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N-[ (2-ohl oro-3,4- difluorophenyl)nethyli-1-methyl-5- oxoprolinam de a 303
2.04 E54 40i 1o N-1(4-chl oro-2-nethyl phenyOret hyl] -

1- net hy 1-woasasposdornam de 281 2.29 E55 * 10 N-{[ 4-fl uor ®c2AEP3®I/026629
Exanpl e no. Chemi cal nane [ MtH Retention tine (mns)

(trifluor OrgFetnggrlm ?#Q%@%A rrrr1?ntu? sI. +

The 1-ethyl-5-ox0-4-(phenylmethyl)-proline used in the above procedure was
prepared as follows (Method A):
5 (i) Methyl (S)-(+)-2-pyrrolidinone-5-carboxylate (0.85 g, 5.94 mmol) was dissolved in

' dichloromethane (5 ml) and treated with triethylamine (0.869 ml, 6.24 mmol) and 4-
dimethylaminopyridine (0.010 g). To this was added di-tertbutyl dicarbonate (1.36 g,
6.24 mmol) and the resulting orange solution was left to stir overnight. The mixture
turned blue/grey and evaporation of the solvent gave a grayish oil (1.4 g). This was

10 purified by automated flash-silica column chromatography (Biotage SP4), eluting with
a 0-60% gradient of ethyl acetate in hexane, to give 1-(1,1-dimethylethyl) 2-methyi-5-
oxo-1,2-pyrrolidinedicarboxylate (1.37 g) as colourless oil which crystallized on
standing.

(i) 1-(1,1-Dimethylethyl) 2-methyl-5-oxo-1,2-pyrrolidinedicarboxylate (0.324 g, 1.33

15 mmol) was dissolved in tetrahydrofuran (3 ml) and the mixture was cooled to -78°C,
using an acetone/cardice bath, under an atmosphere of argon. A 1M solution of
lithium bis(trimethylsilyl)amide in tetrahydrofuran (1.4 ml, 1.40 mmol) was added
dropwise and stirred under argon for 1 hour. To this was then added benzyl bromide
(0.174 mi, 1.46 mmol) and the mixture was stirred at -78°C for a further 2.5 hrs. The

20  mixture was then allowed to warm to room temperature and quenched by the
addition of saturated aqueous ammonium chloride (~5 ml) and then left to stand
overnight at room temperature. The organic layer was separated and the aqueous
layer was diluted with more water (5 ml) and extracted with ethyl acetate (3 x 10 ml).
The combined organic layers were dried over anhydrous sodium sulphate and then

25 filtered and concentrated to give a yellow oil (0.700 g). This was purified by
automated flash-silica column chromatography (Biotage SP4), eluting with a 0-35%
gradient of ethyl acetate in hexane, to give 1-(1,1-dimethylethyl) 2-methyl-5-ox0-4-
(phenylmethyl)-1,2-pyrrolidinedicarboxylate as a white solid (0.418 g) after
evaporation of solvent.

30 (i) 1-(1,1-Dimethylethyl) 2-methyl-5-oxo-4-(phenylmethyl)-1,2-
pyrrolidinedicarboxylate (0.415 g, 1.24 mmol) was dissolved in 4M hydrogen chloride
in dioxane (2 ml) and stirred at room temperature for 2 hrs. The solvent was
evaporated to give a colourless oil which crystallized on standing to give methyl-5-
oxo-4-(phenylmethyl)-prolinate as a creamy/white solid. (0.205 g). This was used

35  without 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
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met hyl - 5- oxopr ol i nam de E56 41 a I0a N-[(2,3-dichlorophenyl)nethyl]-1-
nmet hyl - 5- oxoprol i nam de 301 2.28 E57 ¢ IS N 100
N[ (2, 6- dvohbhawmpdyeny Oret hyl ] - 1- net hyl - 5- oxopr ol i nam dec3EP2@70566E58 * 1
jO N-[(3-chloro-2-nethyl phenyOrnethyl ] - 1-nethyl - 5-oxoprolinani de 281 2. 27
ES9 11 F I:m|]>:<tu|rg was then cooled to 0°C and treated with sodium hydride (0.037 g of a 60%
suspension in oil, 0.92 mmol). After stirring at 0°C for 10-15 minutes the solution
was warmed to room temperature and stirred for a further 3.5 hrs. The mixture was
then treated with saturated aqueous ammonium chloride solution (~2 ml) and
5 subsequently diluted with dichloromethane (5 ml). The organic layer was separated
by filtering through a hydrophobic frit (washing the aqueous with further aliquots of
dichloromethane (2 x 5 ml)). Evaporation of the .combined organic phases gave a
brown oil (~ 0.100 g). This was purified by automated flash-silica column
chromatography, eluting with a 0-100% gradient of ethyl acetate in hexane, to give
10  partially purified (~90% pure) methyl 1-ethyl-5-ox0-4-(phenylmethyl)-prolinate (0.024
g) as a yellow oil which was used in the subsequent step without further purification.

. (v) Methyl 1-ethyl-5-oxo-4-(phenylmethyl)-prolinate (0.024 g, 0.09 mmol) was
dissolved in methanol (0.5 ml) and cooled to 0°C in an ice-bath. 2M aqueous sodium
hydroxide (0.137 ml, 0.27 mmol) was added to the mixture and stirring continued at

15 0°C for 3 hrs. The solvent was evaporated and the residue was acidified by
treatment with 2M aqueous hydrogen chloride (~ 0.2 ml) to give a cloudy solution.
Evaporation then gave crude 1-ethyl-5-oxo-4-(phenylmethyl)-proline (0.052 g) as a
mixture of white solids and yellow oily residues. This was used without further
purification.

20
Alternatively 1-ethyl-5-oxo-4-(phenylmethyl)-proline could also be prepared in the
following manner (Method B):

(i) (S)-(+)-L-5-trityloxymethyl-2-pyrrolidinone (1.88 g, 20 mmol) was dissolved in
dimethylformamide (9 ml) at 0°C and treated with sodium hydride (60% suspension

25 in oil, 0.220 g, 5.5 mmol). The mixture was stirred at 0°C for 30 mins and then
treated with ethyl iodide (0.444 ml, 5.5 mmol). The mixture was allowed to warm to
room temperature and then stirred overnight. The mixture was then partitioned
between ethyl acetate and saturated aqueous ammonium chloride and extracted with
ethyl acetate (x3). The combined organic extracts were washed sequentially with

30 water, 50% aqueous sodium chloride solution (x2), and saturated aqueous sodium
chloride solution, and then dried over sodium sulphate. Concentration gave a beige
solid which was purified by automated flash silica-gel column chromatography
(Biotage SP4), eluting with a 0-100% gradient of ethyl acetate in hexane, to give pure
1-ethyl-5-{[(triphenylmethyl)oxy]lmethyl}-2-pyrrolidinone (1.78 g).

35 (i) A 2M solution of lithium diisopropylamine in tetrahydrofuran (1.050 ml, 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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irred for 1 hr at -78°C. Benzyl bromide (0.262 ml, 2.2 mmol) was then added
and after stirring for a further 1 hr at -78°C the mixture was allowed to warm to room

W

temperature overnight. The mixture was quenched with saturated aqueous
ammonium chloride and then extracted with ethyl acetate (x3). The combined
orga'nic extracts were then washed with water and then with saturated aqueous
sodium chloride solution (x2), dried over anhydrous magnesium sulphate, and
concentrated to a crude oil (1.27 g). The crude solid was purified by automated flash
silica-gel column chromatography (Biotage SP4), eluting with a 0-100% gradient of
ethyl acetate in hexane, to give the desired product (i.e. 1-ethyl-3-(phenylmethyl)-5-
{[(triphenylmethyl)oxylmethyl}-2-pyrrolidinone (0.561 g)) which was used in the next
step, as well as unreacted starting material and the dialkylation product, 1-ethyl-3,3-

* bis(phenylmethyl)-5-{[(triphenylmethyl)oxylmethyl}-2-pyrrolidinone (0.053 g).

(iii) 1-Ethyl-3-(phenylmethyl)-5-{[(triphenylmethyl)oxy]methyl}-2-pyrrolidinone (0.561
g, 1.1 mmol) was stirred for 24 hrs at room temperature in a mixture of acetonitrile
(21 ml) and formic acid (3 ml). The reaction was not complete at this stage so the
solvent was evaporated and replaced with formic acid (10 ml) and stirring was
continued for 3 hrs. Reaction was still not complete so the mixture was concentrated
in vacuo (azeotroping with methanol to remove all of the formic acid) and then
dissolved in methanol (20 ml). Amberlyst 15® was then added to the mixture and
stirring was continued at room temperature overnight. The resin was filtered off,
washing with more methanol, vand the filtrate was concentrated to a gum (0.625 g).
The gum was purifiéd by automated flash silica-gel column chromatography (Biotage
SP4), eluting with a 0-100% gradient of ethyl acetate in hexane, to give 1-ethyl-5-
(hydroxymethyl)-3-(phenylmethyl)-2-pyrrolidinone (0.170 g) which was used in the
next step.

(iv) 1-Ethyl-5-(hydroxymethyl)-3-(phenylmethyl)-2-pyrrolidinone (0.748 g, 3.21 mmol)
was dissolved in acetonitrile (5 ml) and a 1M aqueous sodium phosphate monobasic
buffer solution (3.69 ml, 3.69 mmol), a few crystals of TEMPO (2,2,6,6-tetramethyl-1-
piperidinyloxy free radical), and sodium chlorite (0.580 g, 6.41 mmol) were added
and the mixture was warmed to 40°C. Approximately 1 drop of bleach (sodium
hypochlorite solution, available chlorine >12%) was then added to the mixture and
stirring continued at 40°C for 3 hrs. The mixture was then poured onto ice-water
containing 1% w/w sodium sulphite and the resulting mixture was adjusted to pH2
using 5N aqueous hydrogen chloride and then extracted with ethyl acetate (x3). The
combined organic extracts were washed with saturated aqueous sodium chloride and
then dried over magnesium sulphate and concentrated to give 1-ethyl-5-oxo0-4-
(phenylmethyl)proline (0.807 g) as a solid which was used without additional
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purification.

Example 38 N-[(2-chloro-4-fluorophenyl)methyl]-1-(2-methyl-2-propen-1-yl)-5-
oxoprolinamide (E38)

Crude 1-(2-methyl-2-propen-1-yl)-5-oxoproline (~0.075 g, ~0.41 mmol, prepared as
described below) was dissolved in dichloromethane (5 ml) and to this was added 1-
Hydroxybenzotriazole (0.061 g, 0.45 mmol), [(2-chloro-4-fluorophenyl)methyllamine

10 (0.068 g, 043 mmol), and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide
hydrochloride (0.087 g, 0.45 mmol). The mixture was then stirred at room
temperature for 24 hrs. The mixture was diluted with more dichloromethane then
washed sequentially with 2M aqueous hydrogen chloride and saturated agueous
sodium hydrogen carbonate. The organic layer was filtered through a phase

15 seperétor and evaporated to give a brown residue which was purified by mass-
directed automated HPLC to give pure N-[(2-chloro-4-fluorophenyl)methyl]-1-(2-
methyl-2-propen-1-yl)-5-oxoprolinamide (0.018 g) as a white solid. LC/MS [M+H]* =
325.1, retention time = 2.40 minutes.

20 The 1-(2-methyl-2-propen-1-yl)-5-oxoproline used in the above procedure was
prepared as follows:
(i) Methanol (55 ml) was cooled to -10°C (using a cardice/carbon tetrachloride bath)
with.stirring and then thionyl chloride was added dropwise over 45 minutes. (D)-
glutamic acid (10 g, 67.96 mmol)was then added in three portions over ~5 minutes

25 and then the reaction was stirred for 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 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

30 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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The ami nes required for the synthesis of exanple 62-64 were prepared
according to the procedures described, respectively, bel ow 1)
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25(trifluoronethyl)phenyl ] methyl }am ne hydrochl oride as a white solid.
LCOMS [MH] = 193, retention tinme = 1.15 m nutes. Exanples 65-69 30 The
exanpl es wahwoésas@d7bel ow (Table 5) were prepared in a nmeom@P2@nabeasgdus to
that described for Exanple 12 by substituting the appropriate am ne (or
salt thereof) for the [(2,3,4-trifluorophenyOrethyl]am ne used in the
procedure described for exanple 12. Al of the am nes used ito nmake the o
conpounds Blemple i n40abl e N-gr-ehras/ (@bl oine Wﬁ?ﬁrﬁ 159HI6 ig- can be
prepared usin rout es( gg)scr{ﬁoed 35 |c()r evi ousfhy)l n the czlzmso(cyal 6';b?%ler ature
unl ess sta?’i?& KKi(EED) The 1-et hyl- 5- oxoproline used to prepare these
exanples was in turn pr epar ed u3|ng netho as described for exanple 12
apart fromin the case of exa er thod A was WO
20081003697PCT/ EP2007/ 056675 use M*af{pl e no. Chem cal nane [ M+H]
Retention tine (mns) E65 4111 oad Nlg 2, 3- deichl or o- 4-

fl uorophenyOnet hyl ] - 1- et hyl - prolinam de 333 2.31 E66 *
1-ethylk-5-oxo-N-[(2,4,6- tri rret hyl phenyOnet hyqg- prol i nam de 288 2.41 E67

To a solution of [2-chloro-3-(trifluoromethyl)phenyllmethyl isocyanide

(0.088 g, 0.4 mmol) and succinic semialdehyde (15% in water, 0.26 mi, 0.4 mmol) in

methanol (1.75 ml) was added cyclopropylamine (0.042 ml, 0.6 mmol). The mixture

was heated to 100°C for 30 minutes in a microwave reactor. The solvent was
10 removed in vacuo and the residue was purified by mass-directed automated HPLC to

give  N-{[2-Chloro-3-(trifluoromethyl)phenylmethyl}-1-cyclopropyl-5-oxoprolinamide

(0.076 g) as a white solid. LC/MS [M+H]* = 361/363, retention time = 2.39 minutes.

The [2-chloro-3-(trifluoromethyl)phenyllmethyl isocyanide used in the above
15  procedure was prepared as follows:
(i) A solution of {[2-chloro-3-(trifluoromethyl)phenylmethyl}amine (1.05 g, 5 mmol) in
anhydrous tetrahydrofuran (10 -ml) was added dropwise to a solution of N-formyl
benzotriazole (0.772 g, 5.25 mmol) in anhydrous tetrahydrofuran (10 ml). The
reaction was stirred at 22°C for 18 hrs then reduced in vacuo and the residue
20  partitioned between dichloromethane (75 ml) and 2N aqueous sodium hydroxide (40
ml). The organic layer was separated and extracted with 2N aqueous sodium
hydroxide (40 ml). The organic layer was passed through a hydrophobic frit and
reduced in vacuo to give a white solid. The crude product was purified by automated
flash silica column chromatography (Biotage SP4), eluting with a solvent gradient of
25 0-10% ethyl acetate in  dichloromethane, to give {[2-chloro-3-
(trifluoromethyl)phenyl]methyl}formamide as a white solid.
(i) A solution of {[2-chloro-3-(trifluoromethyl)phenyl]methyl}formamide (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
30 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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OCN4O --1 -OF N-[(2,3-difluorophenyl)nethyl]-1 - ethyl-5-oxoprolinam de 283
1.96 E68 a 411 a --1 N-[(3,5-dichlorophenyl)nethyl]-1-

et hyl - 5- owopoes/dos@m de 315 2.39 E69 * 1 F PCT/EP2007/056675

N- R3- chl or 0- 2-f | uorophenyOrnet hyl ] - 1-et hyl-5-oxoprol i nam de 299 2. 22

Exarrple? ro-4-f uor hen Oneth 11-1-et hyl - 5-ox roI|n de (E70)
1- et hyl - BR'%E)(?rQIHQFOWterBhE{‘y 8‘ 6‘&’}/ qﬁa%s an QERIG Ly ﬁn}‘e of
di chl orommd(vathahr)fuamwmﬁnbul forrram de (0.5 nl) and t0 thl s was added

N-(3- 5 di nmet hyl am nopropyl)-N -ethyl carbodiim de hydrochloride (0.147 g,
0.77 mml), 1- hydroxybenzotriazole (0.104 g, 0.77 nmol), and Nethyl

nor phol i neEXdnpld44ml ,  AL[@2chiarel4)}luoidpbeAy)reth]- e gclsirbpyl-Scbxopfoliddinide nut es
and th n 2 hi oro-4- fluorobenzyl amine was added to the m xture and

stirri f] hued oveni ght (-16 hrs) at roomtenperature. The m xture was
t hen treat ed with saturated aqueous 10 sodiumfhydrogen carbonate (-2 m)

and stirred vigorously for -10 nuf esk T pgueous | ayer was renoved using
a phase separator and extract e8 chI oronethane (2 x 1 m). The
conbi ned organic |ayers were conz&nt oat ed ton give a yellow oil and this was
subsequently purified by nmass-directed automated HPLC to give

N-[ (2-chl oro-4-fl uorophenyOnet hyl] - 1- et hy1l-5- oxo- D- prol i nam de (0.065 g) as
a 15white solid. LM [MtH = 299, retention tine = 2.16 m nutes.

Enant i ormer T2 eglgtiensof£2-gplommg-fluerodbeayllmetey isegyatide al chr omat ogr aphy met hod

B, indicat{ygs8§, 0.4 mmal) and Idehyde (159 |, 0.4 mmol
N-[(2 chl ogo 4- é uorop?‘n)e?]ril succmlc emia e'P( Fq} é)‘(%w er ?F\nanq dgm}oe)tlgntlon

ti me 305, onethanell(&d5 20was @d@QChW qprqny!ﬁmm 101@4215‘43&(13 mmCN)a Heomixtyse ocedur e
was prepangss fgatd@s5r1d0e€ BRBBYinutes 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-chloro-4-

fluorophenyl)methyl]-1-cyclopropyl-5-oxoprolinamide as a pale cream solid (0.058 g).
15 LC/MS [M+H]" = 310, retention time = 2.16 minutes.

The [2-chloro-4-fluoro-phenyl]methy! isocyanide used as the starting material was
prepared in an analogous manner to that described for the preparation of [2-chloro-3-
(trifluoromethyl)phenyl]methyl isocyanide in example 40 but using 2-chloro-4-

20  fluorophenyllmethyl}amine in the place of 2-chloro-3-
(trifluoromethyl)phenyllmethyl}amine.

Example 42  N-[(2,4-dichlorophenyl)methyl]-1-ethyl-4,4-dimethyl-5-oxoprolinamide

Cl
N
J

25 0 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
30 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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(1)D-pyroglutamc acid ethyl ester (4.17 g, 26.53 mmvl) was dissolved in
tetrahydrofuran (30 m) and ethyl iodide (2.23 m, 27.86 mmol) was added to
gi ve a pawve w@ldoss7sol ution. This was cool ed to 0C and sauirrpooipsssrsle (60%
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411 C oxobutanonc aC|d as a colourless oil (0.649 g).

Example 43 N-{[2-chloro-3-(trifluoromethyl)phenyllmethyl}-1-(1-methylethyl)-5-
25  oxoprolinamide (E43)

1-(1-Methylethyl)-5-oxoproline  (0.100 g, 0.58 mmol) was dissolved in
dichloromethane (20 ml) and to this was added N-(3-dimethylaminopropyl)-N'-

30 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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N-[ (2, 4-di chl orophenyOret hyl F 1- et hyl - 5- oxoprol i nam de 315 2. 36 75.6% (O

N-[ (2, 4-di chl orophenyOret hyl ] - 1-ethyl-5-o0xo-D-prolinamde r.t.=6.18mins
E72 4111RW6 28003699 2. 44 76.4% (A) WO 20081003697PCT/ EPROEPL@56835 Exanpl e
no. Chem cal nanme [Mrt-Ir Retention time (mns) e.e. N-([2-chloro-3-

: . hv|
(trifluor Opq%tsg %Q :g]rg o¥|a|ng1?rt1er¥ th% solvent was removed from the organic layer using an

argon blow-down unit. The resulting residue was treated with a mixture of water and
ethylacetate (25 ml, 1:1) and the aqueous layer was subsequently discarded. 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 this was subsequently
purified by mass-directed automated HPLC to give N-{[2-chloro-3-
(trifluoromethyl)phenyllmethyl}-1-(1-methylethyl)-5-oxoprolinamide  (0.097 g) as a
white solid. LC/MS [M+H]" = 363, retention time = 2.48 minutes.

10 The 1-(1-Methylethyl)-5-oxoproline used in the above procedure was prepared in an
analogous manner to that described previously for the synthesis of methyl 1-ethyl-5-
oxo-prolinate (see example 3) but using acetone in the place of acetaldehyde and
with the addition of a subsequent ester deprotection step (using standard conditions,
i.e. sodium hydroxide in methanol) being carried out (as opposed to the combined

15  deprotection and amide coupling described in example 3).

Examples 44-49

In a manner analogous to that described for Example 43 above the compounds

20  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.

25
Table 3
Example _ . o _
Chemical name [M+H]" | Retention time (mins)
no.
H
/K 0 '
E44 343 . 248
1-(1-methylethyl)-N-{[2-methyl-3-
(trifluoromethyl)phenyljmethyl}-5-
oxoprolinamide
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1- et hyl- 5- oxoprol i nam de N- ([ 2- chl or o- 3-
(trifluoronethyl)phenyl]nmethyl)- 1-ethyl-5-o0oxo-D-prolinamde r.t.=4.44m ns
E73 0 a PWpRods/iish7chi oro-3- (trifluoronethyl)phenyli methydr2007/056675
1-ethyl-5-oxoprolinam de 349 2.5 77.3% (A) N-(14-chloro- 3-
(trifluoronmpthyy)phenyllrethyll- 1-ethyl-5-oxo-D-prolinamde r.t.=4. 45m ns

£74 poJs( 40| FROTE IN-T (2- el Gamfe®t NY! PHemi " KAk liorterRb bl

5- oxoprol i nam de 295
H

E45 0 cl 329 2.35

N-[(2,3-dichlorophenyl)methyl]-1-(1-
methylethyl)-5-oxoprolinamide

F
H
O
/\ 0
N-[(2-chloro-3,4-
difluorophenyl)methyl]-1-(1-

E46 331 2.26

methylethyl)-5-oxoprolinamide

E47 Cl 329 24

N-[(2,4-dichlorophenyl)methyl]-1-(1-
methylethyl)—5-oxoprolinamide

E48 346.9 2.4

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

.
PN 309 2.34

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

E49

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:

5 (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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2.23 77.6% (C) N-[(2-chloro-6- nethyl phenyOret hyll-1-ethyl -
5-oxo-D-prolinamde r.t.=5.08mns E75 0 a N-[(3,4-dichl orophenyl)nethyl]-
1- et hy1- SwoxogwmBdonam de 315 2.38 76.3% (C) N 1(3, 4-di clrcomppienyssnet hyg-
l-ethyl-5-o0xo-D-prolinamde r.t.=4.38m ns E76 40 a

2'_- [1(12_ chl Oarqgggl?snxyllc}rggeetnhgrﬁItLrid%a_ (5€rtnByvl/ﬁilgt_ %é? arircl)ilngl; rt]r?emteqnepezrgt%rezétog toEgJC. d 315
The reaction mixture was heated to 38°C and stirred for 1 hr then the mixture was
cooled and diethyl ether (20 ml) was added. The organic phase was separated and
washed with 1N aqueous hydrogén chloride and then with water. The organic layer

5  was then dried over sodium sulphate and concentrated in vacuo. The crude residue
was purified by flash silica column chromatography, eluting with petroleum ether, to
give 2,3-dichloro-1-fluoro-4-methylbenzene (0.090 g, 0.5 mmol) as a white solid.

(i) 2,3-dichloro-1-fluoro-4-methylbenzene (0.090 g, 0.5 mmol) was added to a stirred
mixture of potassium dichromate (0.284 g, 1 mmol) in acetic acid (1 ml). 97%

10 Sulphuric acid (0.5 ml) was then added slowly to the mixture which was subsequently
heated at 100°C for 2 hrs. After cooling to room temperature, water and ice were
added and the green solid thus obtained was filtered off and washed with cold water
to afford 2,3-dichloro-4-fluorobenzoic acid (0.056 g, 0.27 mmol) as a white solid.

(iii) A solution of 2,3-dichloro-4-fluorobenzoic acid (0.200 g, 0.92 mmol) in

15 dichloromethane (~4 ml) was treated with 1-hydroxybenzotriazole (0.162 g, 1.2
mmol), N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (0.230 g, 1.2
mmol), and triethylamine (0.56 ml, 4.0 mmol) under argon at room temperature. The
mixture was stirred at room temperature for 40 minutes then treated with ) 32%
aqueous ammonium hydroxide (0.088 ml) and stirred overnight at room temperature.

20  The mixture was diluted with dichloromethane and washed sequentially with water
and then with saturated aqueous sodium hydrogen carbonate. The organic layer
was separated and dried over sodium sulphate then concentrated to give 2,3-
dichloro-4-fluorobenzamide (0.156 g) as a white solid that was used without further
purification.

25 (iv) A solution of 2,3-dichloro-4-fluorobenzamide (0.750 g, 3.62 mmol) in dry
tetrahydrofuran (2 ml) was heated to 90°C under nitrogen. A 10M solution of boron
hydride dimethyl sulphide complex in tetrahydrofuran (1.05 ml, 5.43 mmol) was
added to the hot solution and stirring was continued for 4 hrs. The mixture was then
treated with 6N aqueous hydrogen chloride and heating continued for 30 minutes.

30 The solvents were evaporated and the crude residue was purified by SCX cartridge
and -subsequent flash silica column chromatography eluting with §% 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.

35
Example 50 N-[(2,3-dimethylphenyl)methyl]-1-ethyl-5-oxoprolinamide (ES0)
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N OO iOci N[(2,6-dichlorophenyOnethyl]- 1-ethyl-5-o0oxoprolinam de WO
20081003697PCT/ EP2007/ 056675 Exanpl e no. Chem cal nane [ MFHr Retention tine
(mns) e.wo208008097--- ft O N[(2-chloro-3,4- PCT/EP2007/056675

di f 1 uor ophenyQOret hyl ] - 1-et hyl- 5-oxoprolinam de 317 2.13 E79

1-ethyl-5-oxoproline (0.080 g, 0.51 mmol, prepared in an analogous manner to that
deséribed for example 12, method A) was dissolved in dichloromethane (5 ml) and to
5  this was added N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (0.117
g, 0.61 mmol), N-ethyl morpholine (0.195 ml, 1.53 mmol), and 2,3-dimethyl
benzylamine (0.082 g, 0.61 mmol). The mixture was stirred for ~17 hrs and then left
to stand over the weekend. The mixture was then treated with saturated aqueous
sodium hydrogen carbonate (~3 ml) and stirred vigorously for ~10 minutes. The
10 organic layer was separated using a hydrophobic frit and the aqueous layer was
extracted with more dichloromethane (~2 ml). The combined organic layers were
concentrated to give a yellow oil (~0.2 g). This was purified further by mass-directed
automated HPLC to give pure N-[(2,3-dimethylphenyl)methyl]-1-ethyl-5-
oxoprolinamide (0.072 g) as white solid. LC/MS [M+H]* = 275, retention time = 2.12
15 minutes.

Example 51 N-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-1-methyl-5-

oxoprolinamide (E51)
H
o]
/ o) Cl

20
1-methyl-5-oxoproline (2.27 g, 15.88 mmol, prepared as described below) was
dissolved in dichloromethane (150 ml) and to this was added N-(3-
dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (3.35 g, 17.47 mmol), and
1-hydroxybenzotriazole (2.36 g, 17.47 mmol). The mixture was stirred for ~10

25 minutes and then ftriethylamine (2.21 mil, 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

30 was separated using a hydrophobic frit and then 2N aqueous hydrogen chioride 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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Oci ---1o NN[(4-chloro-2- nethyl phenyOret hyl ]-1-ethyl - 5-oxoprolinam de
295 2.24 E80 C 315 2.23 01?JrN10 )o N-[ (2, 3-di chl orophenyOnret hyl ] -

1- et hyl - SwoxogwmBdonamnm de E81 ill FF F 1-ethyl-N{[4- PCumpreeo2/056675
(trifluoronethyl)phenyl]nmethyl)- 5-oxoprolinam de 333 2.25

with water (4 x 50 ml) followed by brine (50 ml). The organic layer was then dried by
passing through a phase separator and concentrated to give pure N-{[2-chloro-3-
(trifluoromethyl)phenyljmethyl}-1-methyl-5-oxo-L-prolinamide as a fine white solid
(2.48 g).
5 LC/MS [M+H]" = 335, retention time = 2.24 minutes.
'H NMR.(CDCls, 500MHz) § 2.02 (m, 1H), 2.35 (m, 1H), 2.39 (m, 1H), 2.47 (m, 1H),
2.81 (s, 3H), 4.00 (dd, 1H, J = 8.9, 4.2 Hz), 4.60 (dd, 1H, J = 15.1, 6.2 Hz), 4.65 (dd,
1H, J = 15.1, 6.2 Hz), 6.56 (broad t, 1H, J = 5.8 Hz), 7.38 (t, 1H, J =77 Hz), 7.60
(dd, 1H, J = 7.6, 1.0 Hz), 7.68 (dd, 1H, J = 7.9, 1.2 Hz); *C NMR § 176.0, 171.5,
10 137.5,133.9, 131.7, 129.3, 127.4, 127.0, 122.8, 63.8, 41.8, 29.4, 29.2, 23.4.

The 1-methyl-5-oxoproline used as the starting material was prepared in the following
manner:
(i) N-methyl-L-glutamic acid (9.81 g, 60.87 mmo!) was split into two equal batches
15 and each was suspended in water (15 ml) and heated in a sealed tube at 140°C for
30 minutes in a microwave reactor to give a clear solution. The two batches were
then combined and the water was evaporated and dried under vacuum to give a
white solid. The solid was triturated with ether then filtered and washed with more
ether to give, after drying, 1-methyl-56-oxo-proline (7.47 g) as a white solid.
20
N-{[2-chloro-3-(trifluoromethyl)phenyllmethyl}-1-methyl-5-oxoprolinamide may also
be prepared as described below:
1-Methyl-5-oxoproline (49.0 g, 0.342 mol, prepared as described above) was
suspended in DCM (600ml) (internal temperature drops from 20°C to 13.7°C). EEDQ
25  (2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline, 75.26 g, 0.359 mol, 1.05eq) was
added in one portion and the mixture was stirred at room temperature for 15 minutes.
A solution of 1-[2-chloro-3-(trifluoromethyl)phenyijmethanamine (88.77 g, 0.359 mol,
1.05eq) in DCM (250ml) was then added dropwise to the mixture over 20 minutes
(slight exotherm to 19°C) and any remaining solids were then washed into the
30 mixture using additional DCM (150 ml). The mixture was then stirred at room
temperature overnight.
Saturated aqueous sodium hydrogen carbonate (300 ml) was added and the mixture
was stirred for 5 minutes at room temperature. The organic layer was separated,
and washed sequentially with water (300 ml), 2N aqueous hydrogen chloride (3 x 300
35 mi), 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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Example 52 N-[(2,3-dichloro-4-fluorophenyl)methyl]-1-methyl-5-oxoprolinamide

25 (E52)
F
H
Oﬂh‘\/@a
! 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-
30 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
35 aqueous sodium hydrogen carbonate (~3 ml) and stirred vigorously for 10 minutes.
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Examples 53-64

10
In a manner analogous to that described for Example 52 above the 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
15 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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(A N{[2-chloro-3- (trifluoronethyl)phenyijnethyl)-

1-met hyl-5-oxo-D-prolinamde r.t.=5.17mns E86 ioa N[(2,6-dich

| or ophenyWwpreeagngge971- net hy1- 5- oxoprol i namide 301 1. 98CTERZooN0s66281 2. 11
WO 20081003697PCT/ EP2007/ 056675 Exanpl e no. Chemi cal nane [ Mrl-11+
Retention tinme (mns) e.e NI(3-chloro-2-

Example

Retention

o Chemical name [M+H]". time
0.
(mins)

(trifluoromethyl)phenyl]methyl}-1-
methyl-5-oxoprolinamide

N
o@ﬁ( G
| 0

N-[(2,3-dichlorophenyl)methyl]-1-

methyl-5-oxoprolinamide
Cl
N
0= Ny cl
| o}

N-[(2,6-dichlorophenyl)methyl]-1-

methyl-5-oxoprolinamide

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

ES6 301 2.28

ES7 301 2.15

ES8 281 2.27

1-methyl-5-oxoprolinamide

F
N L F
| o]

N-{[2-fluoro-3-
(trifluoromethyl)phenyl]methyl}-1-

ES9 319 2.32

methyl-5-oxoprolinamide

-
N
0% E

[ o}

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

E60 285 2.14

1-methyl-5-oxoprolinamide

Ci
c
N
0™ ™y
| o}

N-{(2,4-dichloro-6-
methylphenyl)methyl}-1-methyl-5-

E61 315 2.3
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met hyl phenyl ) net hyl ] - 1- met hy1- 5- oxoprol i nam de E88 40F OF
N-{[2-fluoro-3- (trifluoronethyl)phenyl]nmethyl}- 1-nethyl-5-o0xoprolinam de

319 2. 16 wB8osaf369711i it--r o N-[(5-chl oro-2- PCT/EP2007/056675
met hyl phenyQOret hy1] - 1- net hyl- 5-oxoprolinam de 281 2.1 E90 rOFC
N- R3- ohl or 0- 2- H-uerop! thyll-1-pethyl- 5-gxgprolinamde
Retention | .
Example
o Chemical name [M+H]" time
' (mins)

oxoprolinamide

F
F
F
N
AN
o

1-methyl-N-{[2-methyl-3-
(trifluoromethyl)phenylmethyl}-5-

E62 315.1 2.26

oxoprolinamide
T
N/\b\
F
AN
)

N-[(2-bromo-4-fluorophenyl)methyl]-

E63 330.9 2.0

1-methyl-5-oxoprolinamide

FFF
F
N
N .
0

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
5 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
10  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
15 frit and reduced to give a residue which was purified by flash silica column
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285 1.98 Exanpl e 91

N-[ (2-chl oro-4-fl uorophenyOnet hyl ] - 5- oxo- 1- phenyl - prol i nam de (E91)

55- oxo0- 1-wbengd/oopivol i ne (0.072 g, 0.35 nmol, prepared agciaEresorossardbel ow)
was di ssolved in dichloronmethane (-2 m) and dinethylformamde (0.5 m) and

to this was added - di et hyl am ropyl)-N -ethyl carbodijm de

hydr ochl or PETRETERE It Ra el 2N SrNARE RN FRAPGTE IS TE, o, 42
n?pl ) OIan flsoNeet \h?{é evapordied hﬁtfthé@g%&@e_ ﬁik?n dp QEcgéﬂ;igI![éﬁherE?ﬂ theatddunith 1S

stirred at_ room erat ur. r .M nut es an e o

[ (2- chi or EHTPTYABRRBAYEHSE noPg Selichbarscartbles wes Balesingity Tiation dada.

Sti rg i Ingt whais __o.t@t 'trieue&g_@r‘éﬁlrdniv@ﬂnt tdﬁjnofm@mg@émft dazaﬂtge mmmhemﬁthﬂ'gﬁhxé ure
was dil.uted. w re, di rQme ne_and sat urated aqueous sodi um hydrogen
ar bondr ¢ (i RroRsRR R e A SR araR o (4 <o as BB RR. 5 fiie

di chl or onedolidne (3 aliquots). The conbined organic | ayers were then washed
with $ bri _ dryling over . nma i um sul phate. Evaporation of the

sol vent tﬂ'@@i&@@ 'yéﬁ’d%eﬁﬁ'q" %‘?%’H%&E'"H%ﬁ fied by mass-directed
automated HPLC. Finally trituration of the material thus obtained with a
1:1 m xtur di chl or onet hane and di et t he ve, after filtration and
dryi ng. pielReTraankaRaraSPmebdaoR BieRyPTaes Y80Ge, Beofdn reg el | nam de
(0.0310g) Bamplewd)e solid. LG M [MrH = 347, retention time = 102. 46

m nutes. The 5-o0xo- 1-phenyl-proline used in the above procedure was

prepared as follows: (i) D pyroglutamc acid ethyl ester (0.200 g, 1.27
mol ) was (i 2sBrbmed-fiuorabienxy meorfide 1tbg 1818dmino andpotasisium phthalimide (4g,

tris(dib i t i.pall adi 0). 8 0..06 1
oo e PSR NEHA PP 2R By BB BB w8 v
and Xant phos Tove(rigtt10 The MixiiPe nmad yedutbe ureleulvacmgmnand thee regidueheat ed at

fl j | t : t . Th i xt
was. a1t SR REMeR S S Fod PP Sl e BRE RS pistia ™ 1
vacuo and layeznwgsawdshed eithandre tetbee (2 iS50 mhipr Dheethenkayensdvesatcumained aadueous
Sodi hyd 0,. I t Wi th
S YR SHABRCL oneld T R B oGP UL R BRE  ore
washed w t(8.36r g)neTtendolidr wasl trivwratedmsign eethamok ahg Fitraton Gaegpa+tbromoe¥ t he
o1 vent B U R BRL 4N 0 B s Bpbag Bl Lo
hexan&0 tmigiwéfurtbemg;jrifi&tbnm thepteshsteprol i nate (0.078 g) as a yellow oil.
5 oxo- 1. pra G s b ead ind s SRl 100 Bl ned wi th oN aqueous
sodi um hydiipxiiytisaZize nyc)ratm((hﬁﬁﬁanﬁﬂ 29 enmdl) was a0ded The sdspeosien whe-[E-irred at
bet - e ik t I
and the r aaPpEaeTRlodBhyiolRil-fiuibifiofR! SR2hdER, (8" sTHARAA. et U3 ogen
chl ori de. (80 mMip andistirredsit ache derdperbluce overnighh e Thadeadtion hadt noteggonado passed

h : - I ]
di onl SPon<Rha ol H Hi e s0'tie AR AR SEOETIE o 2THS fine
evapor at ednixtureyturedswhitecant- ghidustyyduripg thig tiree) OTheRixtyye was filtered taoermguen whi ch

d wit ; s el e Te 02

Kf‘?[ 2 chl #PE:'J-%F’%P r@?'&ﬁ%ﬁ’%ﬁg‘%ﬂﬁé Ia;@%héﬁ';“ﬁ%Jﬂﬁiﬁéﬂ%&%ﬁ%ﬁméﬁeﬁé?@@ﬁ‘&| ) -

prol i na(T dherf theZpmbinedethano| fnaréinpz wetengvapprated h@eir_yrmswodq%va@ywa.l mhel .
repare r (0} : e | : net hane

(o B0 ReflRETIER, W rbipaCheRREN Do dhRolly thidfdef ol Ghe

N- ( |3) cﬁOrlretdighlcmmntmne.p;T_lhp-qmam hbassawas depanatde uslsnaraabmrgpmqm fiv. 706 ﬂ’ | 0.55

nmo , - . Q ol ne

(0. 143 i el B ALE YRR Wi rikhd donidfometndiy ahd sEBéralscChcrl, ThE bon

{[ 2- chl or cqBeQuy layeriwas thentrpHygsidempe] Mequwytenleave prpatel gelgw 508781 ) was

added and hhergd Xstoh'(? 3 é(éf‘ﬂ ké%tgd grg 3é§ﬁatéd Rguectid! Eéaﬁﬁdh%ﬁ“éarﬁeﬁgté'm 10

hydrogen carbonate was and the mxture s d vigorously for
15 ni nut essolutine andgextiasteshwite dighloreragthang. e Peppration byhkysisophepigrfst end and t he

aqueo p lxgﬁgq\g@@ i ; ; : i w3 x 10
mL) . fuﬁe g%ég%i c fract ??ﬁgﬂde\gr\l\feﬂ'{{:h;ﬂ%% ﬁ%ﬁbgﬁgq'ﬁf%_ g\g{grr%rgggﬁeég%fﬁnméul phat e.
The sol verathemaal hyrsegen, gploridg. e dA apale tYelow ofid uregipitaterd, fiom dhp rwyixture.
mass-dire e i 34~ i i

Tapur e ( [22ERarD 0y T e S Ebites fuoreptenymettyllamine grochlonde | eyl )
-D- prolinam de LCMS [ MtHr = 411, retention tinme = 2.77 m nutes.
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Enantioneric excess = 100.0% as determ ned by chiral chromatography nethod
D, indicative of

N-{[ 2- chiwoae®@/isev7f | uor omret hyl ) phenyl ] met hy1} - 5- oxo- 1- ppmargéoTesdeys ) - D20pr
olinam de retention time = 10.58 m nutes The 5-o0xo0-1-(phenyl net hyl)proline
used in t[}g g&t Sod descri bed above was prepared as follows: 25D glutamc
acid (1.4 5 nmmol ) was di ssol ved in 2N aqueous sodi um hydroxide (10 m ,
20 mmol ) AICIMSt[M+HEC= @B, rétbntidnrtiniees 1.08hweinotest ure was then treated with a
sol ution of benzal dehyde (1.1 m, 10 mmol) in ethanol (3 m) and stirred at
roomtenperature for 30 mnutes. The m xture was cooled to OC and treated
wi th sodi ua)n@mﬂmcﬁdtrﬁeo(da:éﬁ%ﬁv)pgényumw}bvﬁner dydvashlatideo\Waehirieo uged Mot 0 room
terrper ture Wltg?( 's:?l rlng over 4 hrs and then washed with diethyl ether
(three ti MEESArREXATRCDS) di fying with concentrated hydrochloric acid to pH2.
The resulting precipitate was filtered off and washed wi th diethyl ether

bef I th th I
Pt byt S BB M 00 S ) da¥ k] B yith o Wi o ot
at reflux df cﬁflrﬂcﬁo—lﬁr(tnfluéﬁbmethy&benzamnﬁ(t ben. SCmuicxk)drnt tetralpainofuranp@dahiyir e and
evapor at o4 ol K at Bo¥ RhoRldieethe Wi Q48 ThaldB S HEELRY hr 81 ne-

N- [ (2-16h| durthet-aliqumirob pbreny tgtraby tnpfiirarb ¢ i@xrak 10 (helh wasetted and béatagiate (E93)

vas pr opar i NesronttHEBRIEE RN o The JpScyb PRERY WP ORA T e <o

N- ([ 2- chl demp8&rature and then treated with 2M aqueous hydrogen chloride (15 ml) and stirred

02) " 10mbovh It it B LR as, “Kiebob SRETTEL el Bitioh VR el 2t o1

{[ 2- chl or ak thetpH 6 tt]emﬁxtm‘ervyés) tpﬂ’lwagd ¥+Smridyth¢rathermrxtur€m5 eymacrt@d witt361,

t ent,i

oan [ (2- orthl ol T8 i b SToR G orpgis.ayers wers itsred through . 15 coa)
1- Cycl opemygdnopﬁelmm&prarnthtlmr $\@po@fedgynder ssacu«mml Thqoreerdaewsaedlem,\@rdmmed
oot = crs b Bfe e b BlorHhEBleOCRS ARG B Gld 0o
N- ( 3- di metdily| Bimé b praspdidsoividd -ie t2hy laqgaedusdividnogta ¢hjatidec hA ovhitgepredpilatd g, 0. 61

| 1- hol
?1(;02) - r}xgr;e%grtﬁeghﬁo%é @tﬁlgl:t,?aﬁbg v%ggurg’flltrr%}lgré' Me)folo %\%LEEI%‘Xhtor%z)r(p ol ine
[ (2- crﬂ00r01049 Ao capmesy ghetdolunnsnivere flushed Wity meshaol mwr)atwaa;’\dafbd@d and
th i xt i d i i 25
car bonat o T4H0% SidnREway B6d B PRirihe st TS BAGH HAMAKCLARE T
m nut es. TRduadgidec vaduanetovgive 8 apliovapik(.4id).h The il was @eqsmedtiohleim t he

. 3 x 10

T The” g AP HERRZHE! W] i ydodet eligndt yHTRD SrEroBRRL ) Dhace.
The sol verformeds t Hidwe ewixiyes awvasl reddcacheundesi vamiumastop@ivef i elB-fiyoro-2-

mass re it

N[ ( 2%éhl g‘?rgﬂﬂﬁﬁeﬂmgﬁ%ﬁwﬁﬁ“%ﬁd%3@'#@8%%??Yhéegﬁ'bpr ol i nam de. LC Ms=
339, ret ertG/M$ M =193, 4etﬁntpmntt@ge- 111réemmug9c| opent y1-5-oxoproline used in
t he above pr ocedure was prepared as follows: (i) Dinet hyI D gl utamat e

hydr ochl ori de ﬂ g 10. 00 mmol ) was dissol ved in
Examples 65-69

30 The examples tabulated below (Table 5) were prepared in a manner analogous to
that described for Example 12 by substituting the appropriate amine (or salt thereof)
for the [(2,3,4-trifluorophenyl)methyllamine used in the procedure 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

35 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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TP
-1-

315

N4O1F 6

2.39

bCl F

E69

N-[(3-chloro-2-fluorophenyl)methyl]-
1-ethyl-5-oxoprolinamide

299

2.22

Example 70 N-[(2-chloro-4-fluorophenyl)methyl]-1-ethyl-5-oxoprolinamide (E70)
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2.66 E96 NF 401 cc,oci N R2-chloro-4-fluorophenyl)nethyll -

1-cycl obut y1-5-oxoprolinamde 325 2.35 E97 .:)/---- 313 2.19 N-Thr40

- ---coa Nwp(eBesatB®ro- 4-f1 uor ophenyQOret hyl | - PCT/EP2007/056675

1- (1- et hyl et hyl ) - 5- oxopr ol i nam de E98 ---0cCi

N-[ (2-chl oro-4-fl uorophenyhnet hy1] - (1- et hyl propyl) - 5- oxoprol i nam de 327
2.35 E99 40F OFF N-{[2- chloro 3- r|quor yl ) phenyl ] net hyl ) -1-(1-

1-ethyl-5-oxoproline (0.100 g, 0.64 mmol) was dissolved in a mixture of
dichloromethane (3 ml) and dimethyiformamide (0.5 ml) and to this was added N-(3-
5 dimethylaminopropyl)-N"-ethylcarbodiimide hydrochloride (0.147 g, 0.77 mmol), 1-
hydroxybenzotriazole (0.104 g, 0.77 mmol), and N-ethyl morpholine (0.244 ml, 1.92
mmol).  The mixture was stirred for 10 minutes and then  2-chioro-4-
fluorobenzylamine was added to the mixture and stirring continued overnight (~16
hrs) at room temperature. The mixture was then treated with saturated aqueous
10 sodium hydrogen carbonate (~2 ml) and stirred vigorously for ~10 minutes. The
aqueous layer was removed using a phase separator and extracted with more
dichloromethane (2 x 1 ml). The.combined organic layers were concentrated to give
a yellow oil and this was subsequently purified by mass-directed automated HPLC to
give N-[(2-chloro-4-fluorophenyl)methyl]-1-ethyl-5-oxo-D-prolinamide (0.065 g) as a
15  white solid. LC/MS [M+H]* = 299, retention time = 2.16 minutes.
Enantiomeric excess = 80.9%, as determined by chiral chromatography method B,
indicative of N-[(2-chloro-4-fluorophenyl)methyl]-1-ethyl-5-0xo-D-prolinamide
retention time = 5.91 minutes

20  The 1-ethyl-5-oxoproline used in the above procedure was prepared as described
below:

(i) D-pyroglutamic acid ethyl ester (4.17 g, 26.53 mmol) was dissolved in

tetrahydrofuran (30 ml) and ethyl iodide (2.23 ml, 27.86 mmol) was added to give a

pale yellow solution. This was cooled to 0°C and sodium hydride (60% in oil, 1.11g,

25 27.86 mmol) was added portionwise. After addition of all the sodium hydride the

mixture was stirred at 0°C for a further 20 minutes until most of the bubbling had

stopped. The mixture was then warmed to room temperature and stirred overnight

~under argon. The mixture was then treated with saturated aqueous ammonium

chloride solution (~5 ml). The organic layer was separated and the aqueous layer

30  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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met hyl propyl ) - 5- oxoprol i nam de 377 2.6 Exanple 100
N-{[2-chloro-3-(trifluoronethyl)phenyl]nethyl}-1-(2, 2-di net hyl propyl) - 5-
oxopr ol i nuoi2de/00BbA0) 51- (2, 2-di et hyl propyl ) - 5- oxopr olPcmEPe@7086575, 0.5
mol , prepared as descri bed bel ow) was di ssol ved in dichloronmethane (5 m)
and to thitﬁ was added N—&) di net hyl am nopropyl)-ft-ethyl carbodiim de

hydr ochl or'88eyistepwithput turthgopurificalign. 1- hydr oxybenzotriazole (0.135 g, 1
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trimet hyl acet al dehyde ( mmol) in ethanol (5 m) and then stirred
at roomtenperature for 30 mnutes. The m xture was cooled to 0C and
treated wgEngeh zngbor ohydride (0.130 g). The m xture was allowed to warm
to roomtenperature with stirring over 4 hrs and then 25 acidified to
neutral pH Concentration in vacuo was followed by slurrying in ethanol and
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am de 5( excuniesporidify) retdntgetime (r.tysh trgit frethod: 1- (phenyl met hyl )proline in the
pl ace of 1-(2,2- d 'nethyl propyl)-5-oxoproli ne. LC/ M5 [MtH = 411/413,
retention tine = 2.77 m nutes. Enanti oneric excess = 100.0% as

det er m nedrdbye 6hi ral chromat ography nethod D, indicative of

N-{[ 2- chl pro—3—Gt+Hdorenret hy! FHeheryHrethyl—5-—pxe—t—(phenylrethyl)-D
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N[ (2, 4-dichl orcphenyOTet hy1] - 1- et hyl - 5- gxoprol i pham de (E102)
75.6%
(C)
E71 315 2.36

N-{(2,4-dichlorophenyl)methyl]-

N-[(2,4-dichlorophenyl)methyl]- 1-ethyl-5-ox0-D-prolinamide

1-ethyl-5-oxoprolinamide

r.t.=6.18mins
E72 o% N\/QXE 349 2.44 76.4%
) 0 a F A)
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C 20N-[ (2, 4-di chl or ophenyOret hyl ] - 1- net hyl

a manner anal ogous to that described above for the synthesis of
N ([ 4-f | woaed/oogdori f | uor onet hyl ) phenyl ] net hy11- 1- et hy Pchmarzapnsds7ham de

(Exanpl e 83) but [(2,4- dichlorophenyOrethyl]ani ne was substituted for
onet-hyl)phenylimeth

f[4f|u0ru1— lfriflnnrn =
retention time 4 2.13 minutes. Enant OnErICR&éﬁ§§5 = 97.8@6 as determ
by chiral @hﬂ@hﬁtographéanethod A, ipdicatiive o
N-[ (2, 4- di chior qphenyOPRBEHYITE 1- et M- loxd™M®- pr ol i nani de retention
= 6. 25 mnutes 30Exanple 103 (mins)
1-ethyl - N-{[ 2-flluoro-3-(trifluoronmethyl)phenyl]nmethyl)-5-0¥sprolinam de
( ElOﬁ) | (251 N-{[2- chl?r? -3- y1) ph ’ N-{[2-chloro- :|3-
l-ethyl - N{][ 2- [N [ thyl ) phenyl ] et - 5- oxopr ol i nam d
prepared |in a msxﬁﬁgor%?\%'}iya@henq?n?egh%hat decfri bed aa%flé'%r(oé"g@ylg&ﬁwrng%%)
N-[ (2- chllor o- 4- 1-ethyl-5-oxoprolinamide - 1-ethyl-5-oxo-D-prolinamide
f1 uorophanyl ) metihyl ] - 1- et hy1- 5- oxo- D prol i |nani debyt usi ng2=f hatgine- 3-
trifluor “bthy!tn“7"19W'nn A—t-he—plpace—ofi2-chlofo-4-fl yorobenzyl amf
LG M5 [ MH1-1]* 3 333 retention |ne = 2.24 mnutes. Exanples 104-109
The exanpl es tatul bel o e D) werle prepared in a manner anal g
to that describegd y pubstijtuting the approgrjate am ne
salt therleof) far th [ (2,3, 4-tr upr ophgnyl ) nmet hyf | am ne Used in the
procedur g desgrilbed for Exanple 12 Ah%gof t hegg am nes used b make t hq
conpounds shown [i n Tahlgs.Gu&6.8. 15 avpil ablie from comrer gi{lchpaig-ces or
be preparled usin ut es descrjbed previoysly in 4
unl ess stlated ot ﬁté' %r%ethy%ﬂ?f”i'l”éet"l’(ﬂh- 5- oxdpr ol i ne Eﬁhug%ﬁ m"g'?d“e@”&% hﬂé
exanpl es [was i n |t uriretipi-Bpspetinansideng et hod C as d=sé’leihh'e’ij°xptﬂ‘9@%@mﬂee
20 Tabl e |9 Exampgl e no. Chem cal nane [ MF1-|1] + Ret gnti on riteg®sdhing ns) EJ
N-r o' Nl N2—gyanophenyornethy -ethy-d-—5—exeprol-Hram-de
M I: ] 77.6%
(C)
E74 295 2.23 N-{(2-chloro-6-
N-{(2-chloro-6- methylphenyl)methyl]-1-ethyl-
methylphenyl)m‘ethyl.]-1 -ethyl- 5-0x0-D-prolinamide
5-oxoprolinamide r.£.25.08mins
Cl
4()\(”\/@ 76.3%
O N Cl C)
E75 oo 315 | 238 (
. N-[(3,4-dichlorophenyl)methyl}-
N-[(3,4-d|chIorophen'y|)mfathyI]- 1-ethyl-5-oxo0-D-prolinamide
1-ethyl-5-oxoprolinamide r1.=4.38mins
40\(”\/@
SN
E76 Joo ¢ 281 2.06
N-[(2-chlorophenyl)methyl]-1-
ethyl-5-oxoprolinamide
Cl
E77 o c 315 2.11
N-[(2,6-dichlorophenyl)methyl]-
1-ethyl-5-oxoprolinamide
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272 1.63 E105 40 --) I N N([2-cyano-3-(trifluoronethyl)phenyl]nethyl}-
1- et hyl - 5-oxoprolinam de CF3 | 340 2.11 WD 20081003697PCT/ EP2007/ 056675
Exanpl e wo 2@samBe®al nane (MtHr Retention tine (mns) EPQG/EBRD07/036675
Thor-11141, 1-ethyl-N-(1-naphthal enyl nethyl)-5- oxoprolinam de 297 2.17
E107 40 | 10 ‘ .

Retention
Example +
no Chemical name [M+H] time
' (mins)
e.e.
F
Cl
oﬂ \ﬁ/F
T
(o]
E78 317 2.13

N-[(2-chloro-3,4-
difluorophenyl)methyl]-1-ethyl-

5-oxoprolinamide

Cl
O;OYNJ@
N
SR :
E79 295 2.24

N-{(4-chloro-2-
methylphenyl)methyl]-1-ethyl-

5-oxoprolinamide
|
0O
DYN
o} N
J o

N-[(2,3-dichlorophenyl)methyl]-
1-ethyl-5-oxoprolinamide

F
N
/’ © FPLF

1-ethyl-N-{[4-fluoro-2-
(trifluoromethyl)phenyllmethyl}-

E80 315 223

E81 333 2.25

5-oxoprolinamide

Cl
) [¢) F
E82 299 21

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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1-ethyl-5-0xo-N-([4- (trifluoromethyl)phenyl]methyl)prolinamde 315 2. 30
E108 40 CF3 NOF 1-ethyl-N-112-fluoro-3- (trifluoronethypphenylinethyll-5-
oxopr ol i nuoi2des/@3d72. 39 E109 la F --10 1-ethyl-5-o0x0- N PLIEP2007/056675
(trifluoromethyl)phenyl]nethyl}prolinamde 315 2.34 The

2- (am nomet hyl )-6-(trifluoromethyl)benzonitrile trifluoroacetate required

for the synthesis of exanple 105 prep as follows:
(i)([2-F uoro-3-(trif|uoronethgk£ﬁﬁzﬂym 3 I}am' ne (1.93 g, 10 mmol) was
5 di ssol ved in dichl oronet hane (48 m()) and_jtreated with a sol ution of
bis(1,1- dinethylethyl) dicarbonate (2.18Fg,"r10 mmol ) i n di chl or onet hane
(10 nml). After stirring at roomtenperature for 2 hrs the solvent was
evaporated to give a pale yellow solid which was purified by silica-gel

col um chrefdtflugrapityiflucrbmeihpijphentlimethil}-1 Onethd-Ses@giatinamiale et hyl waset ate i n

h , i . - di hvl - .
10 1 wor o- 1eEHEF i Barheh P RR i Jhales s ahova er tps sypthesis of M2
1, 1- Di et hohlaroyluofdphehyl)nostbyl31-thyi-5-oxaprolinantiye jExaemyd 7ObUtyFhethylkimmat e

(1.17 g, 4 l,: di ssol ved. in di gethyl sul.phgxi and treated

W ih pot ac2RRte URBeded 38 sEEine belTiar B AR fon FetilEdardipebicy o
80C under {#-thamoLetrifllofontetts/l)phehyl]imethyamih20 Gvasy esubsiitbted ( ¥6r 2-shloroAHdi ti onal
pot assi um i 60 g, 4 nmmol) was then added and heating continued
at 120C fofﬁ%ggqquw%@irném hrs. The m xture was then cooled to room

t enper at urleG/MpUdHded 300 trotentidretime a2 4dninutesd wit h et hyl acetate. The
organilcb extracts were separated and washed three tinmes with water and then
wi th saturated aqueous sodi um chloride solution. Drying and 5 evaporation
gave a br olhe tromthyhSedxopmingused indble o priocedge wasqirepared s adeatrivgdaphy,
eluting wigh a 1:10-1:5 gradi ent of ethyl acetate in hexanes, to give
partially pur€e 1, 1-dinethyl et hyl

([ 2- cyano- 8 ( t Pipyraghutamist fagidplethyV | §stest 1¢4.0} gar2seSramemol)s wasddiskolved in

Ui dl - . 4 N ) ¢
ourificati t8§8'1"’€g9f%|“([:(?1? ﬁﬁf&ﬁ&?%ﬁ ,dgree'tn iy o et 68 i 267 ehASH was 10( hi )
1, 1- Dilfet haddetitand stimge gentioudd farr 10F minotesnendey [argdreaty 09Gre Shdiuprc bydrideat e
0.190 g, 3 Ny i I i j : t ted

win trifi GORSRTI TS GBS iR ke oBheT bOHELS BB Foh st " ©
t enper at urreaétpr Attehadditinh ofralirthe sagiomahysidide Thee mixdigredvas almwetito s@rmaken up in
di chl j i .
O ororeRem B Y 2R HE8 Ao b ol P MRyt o e

with saturated aqueous ammonium chloride solution (~15 ml) and stirred for 4 hrs.

20 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

25  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

30 hydrogen chioride 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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15whi ch was used wi thout further purification.
1- met hyl - N- (1- napht hal enyl net hyl ) - 5- oxoprol i nam de (E110)
1- net hyl -woasegosdsrne (0. 050 g,

0. 35 mol ,

to that described above for exanple 51),

N ( 3-di net
’ 1-
(0.166 n,

dichloroneg

t enper at ur'e.

nmol )

organi%I
separ at’ed

| a

Migfndres o

“$proptp

1N

)

r

was stirr

OYiF i, 1By

ous

i

43

Exanpl e 110

20

pyl)-N -ethyl carbodiim de hydrochloride (0.081 g,
Y2otriazole (0.057 g, 0.42 mmol),
1.05 mml ) and (1-napht hal enyl met hyl ) am ne were 25 conbined in

and the m xtur
A5 3t AR
(5 m) ancatiove tios gampourdaytabulaes berRpa(TRbRA7UséraCrapdtBd B9 suBsRitRigOh

B i dor hah vl For B 24%

N- et hyl
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25recrystallisation fromtoluene to give pure

2-chloro-4-fluoro-3-(trifl uoromethyCbenzoic acid (0.566 g) as a white
solid. (W0)o@/0kar o- 4-fl uoro-3-(trifluoronethyl)benzoiPrcTarea7(08:6360 g,
2.31 mmol ), ammonium 1H 1, 2, 3-benzotriazol-1-olate (0.534 g, 3.47 nmol,

pr epar ec sc+bed—bel ow),
N- ( 3- di qret hyl am nopropyl) - N - et hyl car bodi ﬁ}tgr‘ﬂiom drochl oride 30 (0.643 g,
3. 47 [Exampdend N- et hyl norpholine (0.594 , 4.62 mmol) were stirred

t oget hell ip, di ¢hl or oftB¥HEHETB0 m ) [ MiHla t & ¢f 3 hrs. Saturated agueous
sodi um hpydrogen carbonate (30 m ) was added(ramg tthe m xture was stirred for
15 m nutes. The organic | ayer was separatged using a hydroph®bic frit jand
then washed w th 2N agyseniso-Bydr ogeh chliofide (Z[x 50 nil). Seperafion| of
the organic | ay i i a| hydr ophobi c flrit, and evaporation|in
vacuo gave 2-c1ﬁ%§h5@g%ypﬂ§;ﬁ%]?gm§t?¥l? fl uorpnet hyl ) benzam de (0.493 g) fas an
of f-whife solid whi doxperslinggidg wi t hput further pyrification in the
subsequént step.  The ammoniam 1H 12, 3-benzotTiazol - I-of ate used 1 n |t he
step descri bed| ahpxe Whas, prreg as folljpws: Amyoni um hydroxide (4.15 m
(10

UJ

75 mmol ) was agded oyl yiora el ufion of 1- 5 hydroxybenzotriazole |(10 g,
74 mmol ) i 8te1 r ahydr oPuran {100 m gfﬁlo (zlu e-bath) and stirred for| 2
hrs. Filtratiop and waghhuego-with tefr dr ofur’an [gave amoni um

1H 1, 2, 8- benzof rti.f'f\zol ‘ﬁi}lﬁl atq 0.5 g) as a white solid. (v)

2- Chl or ¢- 4- f | upfBIUgre? y?%m¥8%évﬁy )benzlami de (0.490 g, 2.03 nmmol) was
treated|10 with INnblbyldmxopralinemtdeahydr of uran (20,33 m, 20.33 nmol) and
stirred[a—60Coverm ght—Thegn xture was[ therm teat ed—wth—2N—=agueous

hydr ogen chl or{de until gas | utipn ceajsed and|then stirred at 100G for 2
hrs. The m xtufe \Aas‘(‘r:lég#ged vacpo and| the residue was taken up in a

m ni mum| of wat er and/"{/va e h di ghl or ojret hane |[(30 m ). The pH of t}e

aqueous || aBeer Wwas adj ust®d to pH1ll py2gthel 152.additi on of 2N aqueous sjodi um
hydr oxi de sol uti on amdig-énmo-2xtractpd wi th di chl oronmethane (2 x 25 m)). The
di chl or onet hane SE ted usijng a hydrophobic frit, conbijned
and evapor at ed ﬁﬁ%@ﬁ%‘&%@ﬁ‘f@ﬁ@g‘h@ bal e yel | ow oifl . A 1M sol ution of
hydr ogen chl or{de i rP-@Pere¥pgmidet her (3 nm,| 3 nmol ) was added and the
resultimg white solid was fifered pif to give pyre ([ 2-chtoro-4-fiuoro- 3-
20(trifluoromef hyppﬂgﬂX'I(IN} am pe hydrochl orijde (0.210 g) which V\Tas
used wi fhout furt her,“pu i TTcati én. :

Exanpl e:LlZé\é-O{[ D-chl oro-%- (triffl uor opre pq%yl J et hyl ) - 1- cycl obut yl |- 5-
oxopr ol i nam de| ( E112WN-[@Hchlord2-Cycl obpt yTI- 5- oxoprolii ne (0.238 g, 0.82 nnol)

was suspended I € 3lm) and to this was added
N-(3-dinethy|arﬁHoB@g%gﬁﬁﬁﬁﬁggﬁﬁvfcarbodiinide hydrochl ori de (0.188 ¢, 0.98
mol ), 1- Hydr okybenZoteprainemie( 0. 13p g, 0. 98 mmol|), 30and N-et hyl
nor phol ime (0. 313 m, 2. 46 mol ). The m xture was stirred at room

t enper at ur ef or 30m nut esandt hen([ 2-ch loro-3- (trill o

uor onet hy|5xampie, 91 AE(BwhiosgH-hEcrophenybmethyl-SeaxontrBngnvivarolinaipide (E$1t he
m xture and stirring continued for -20 hrs_at moomtenperature. The m xture
was then diluted wth nore di8 oromamhand treated with saturated
aqueous sodi um hydrogen car bonat en di'Chtor onet hane | ayer was separat ed

and t he aqueous | ayer was extracﬁd ith 3dgurther aliquots of

di chl oronet hane. The conbi ned o ic extracts were washed with water and
then with brine, dried over anhydrous magnesi um 5 sul phate and evapor at ed
in vacua to give the crude product. This was further purified by

mass-di rected automated HPLC to give pure N-{[2-chloro-3-

(trifl sor dvexdiyphemdpydinegDOyR} g,10.8§ cinoloyt prepared xaxp desdribadi wdow)Owad5 g) as
a white SOchi d

ssolved 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

10 then [(2-chloro-4-fluorophenyl)methyllamine (0.067 g, 0.42 mmol) was added.
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LCMS [MHH] = 375, retention time = 2.53 mnutes. 10 The

1- Cycl obut y1-5-oxoproline used in the above procedure was prepared in an
anal ogouswoanesz03490 t hat descri bed previously for the syotrheses/osdc7sret hyl
1l-ethyl-5- oxo-prolinate (see exanple 3) but using cycl obutanone in the

I f t.al dehyde . .and, wit h ddi t i b t_.est
Dhoc o ore ST SRS/ SRR Piiab o, 205 ol P RERIRD i b
met hanol ) diletedg witar moeel dithlofoasetitspieo2Ad Satuitdtr! cloubOwE dodiRpT Hydrigenn and

anal ogous TR ol | H0R: Ptarti PE9SoyY et ebioltils TelBul at ed
o Fatesbumes (s e cuh i ke e vt (5

. I e ¢
AL 0 ki bl
Srated ot g deershGp goBie s &R eb el Tee SeBY T o 11 e
(1) L ittt s s i -
w1 12 PP NS5 S Sat £ S U+ - SA7 RiERlor -

10  2.46 minutes.

The 5-oxo-1-phenyl-proline used in the above procedure was prepared as follows:
(i) D-pyroglutamic acid ethyl ester (0.200 g, 1.27 mmol) was dissolved in dioxane (5
ml) and treated with tris(dibenzylideneacetone)dipalladium (0) (0.058 g, 0.06 mmol),
15 bromobenzene (0.351 ml, 1.53 mmol), cesium carbonate (0.621 g, 1.91 mmol) and
Xantphos™ (0.110 g, 0.19 mmol). The resuiting mixture was heated at reflux
overnight and then allowed to cool to room temperature. The mixture was diluted
with methanol and filtered. The filtrate was evaporated in vacuo and then partitioned
between dichloromethane and saturated aqueous sodium hydrogen carbonate. The
20 aqueous layer was extracted with more dichloromethane (3 aliquots) and then the
combined organic layers were washed with brine and dried over magnésium
sulphate. Evaporation of the solvent gave a bright yellow residue which was purified
by flash silica column chromatography, eluting with a gradient of 0-50% ethyl acetate
in hexane, to give methyl 5-oxo-1-phenylprolinate (0.078 g) as a yellow oil. This was
25 used in the next 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.
30 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. |
35
Example 92 N-{[2-chloro-3-(trifluoromethyl)phenyljmethyl}-5-oxo-1-(phenylmethyl)-
prolinamide (E92) '
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1-cycl obutyl - N-[ (2A- di chl orophenyl ) net hyl ]-5- oxoprolinam de 341 2.46 E115
d Oa NN[(2-chloro-3,4- difluorophenyl)nethyl]-1-cyclobutyl -

5- oxopr olwoamsde3®43 2.32 E116 oKJy S a ci 1-cycl obutyl PRI[EP2008456675

di chl or ophenypmnet hy11-5- oxoprolinam de 341 2.38 E117 Th7F11 CF, 6 O
1-cyclobutyl - N-([2-methyl-3- (trifluoronethyl)phenyl]nethyl}-5-

oxoprolinam de 355 2.51 The [(2- 3 A7l uor ophenyl ) net hyl ] am ne
hydrochl ori de required for the nt

N[ (2-chl oro-3, 4-di fl uoropheny@mﬂ ]- put yl - 5- oxopr ol i nam de
(Exanmpl e 115) was prepared as cri bé&d abo e for exanpl e 36.

5-oxo-1-(phenylmethyl)proline (0.100 g, 0.46 mmol, prepared as described below)
was dissolved in a mixture of dichloromethane (2.5 ml) and dimethylformamide (0.5
5 ml) and to this were added N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide
hydrochloride (0.105 g, 0.55 mmol), 1-hydroxybenzotriazole (0.074 g, 0.55 mmol),
and N-ethyl morpholine (0.143 ml, 1.37 mmol). The mixture was stirred for 10
-minutes and then {[2-chloro-3-(trifluoromethyl)phenyllmethyl}amine (0.115 g, 0.55
mmol) was added and the mixture was stirred for 1 hr. Saturated aqueous sodium
10 hydrogen carbonate (10 ml) was added and the mixture stirred vigorously for 15
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
15  pure N-{[2-ch|oro-3-(trifluoromethyl)phenyl]methyl}-5-oxo-1 -(phenylmethyl)-D-
prolinamide
LC/MS [M+H]" = 411, retention time = 2.77 minutes.
Enantiomeric excess = 100.0%, as determined by chiral chroniatography method D,
indicative of N-{[2-chIoro—3-(trif|uoromethyl)phenyl]methyl}-5-oxo-1&-(phenylmethy|)-D-
20  prolinamide

retention time = 10.58 minutes

The 5-oxo-1-(phenylmethyl)proline used in the method described above was
prepared as follows:

25  D-glutamic acid (1.47 g, 10 mmol) was dissolved in 2N aqueous sodium hydroxide
(10 ml, 20 mmol) and stirred for 15 minutes. The mixture was then treated 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

30 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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Exanpl e 118

N-{[2-chloro-3-(trifluoronethyl)phenyl]nethyl}-1-(2, 2-di net hyl propyl) - 5-
oxopr ol i nEoi2des/008b18) PCT/EP2007/056675
N-{[2-chl oro-3-(trifluoronethyl)phenyl]nmethyl}-1-(2,2-dinethyl propyl)-5-
oxoprol i nam_de . prepared. i n_an gnal ogous nner to that described for
exanpl e 51%V6p8r|?¥evadtsf§ivﬁ‘d’ol-[?ri',ng-ags‘f‘f’&aerp BErityP 'H[Fb%ﬁmpir B€or epared as
described below. LG M5 [MtH] = 391/393, retention time = 2.76 m nutes. The
1- (2, 2-di net hyl pr pylﬁ- 5-oxoproline used in the nethod descri bed above was
pr epar ed Mi@%s‘ -N-i(@shigrarf-dnproraenydimeshyl H-gxo--Pherymethydirrofinanaige ved in
2N aqueous(E9@gi um hydroxide (15 nl, 30 nmmol), cooled to OC, and treated
with a solution of trinethylacetal dehydeCI(l. 63 m, 15 mmol) in ethanol (3
m) and then stirred at roomte afjure m nutes. The m xture was
again cooled to OC and treated porty® i t h sodi um borohydride (0.189
g, 5 mol). The m xture was al ed t@ warmto room 15 tenperature with
stirrimg over 4 hrs then afterswashing with diethyl ether it was acidified
to -pH4 using concentrated hydrochloric acid. The resulting precipitate was
collected by filtration, washed with diethyl ether and then dried in a
vacuum ov eN-[(@whiano-gHluorophenyd oetialy|w&rexd- gphenyisetmdip colinamiete veasoprepaedni ) and
t he m xt ur, s heated at reflux for 24 hrs. .Concentr.ati trifuration
w th hexard ThanaeBpls abimst to (et arcrbet or O PSS HO NP 51 o) o
a solid whitrfluvoruasetiyd)ptenyijethyt}-5-oxd- héphepyimethyt)ptdlioamide  (Example  92)

oyt 1 i y1 rRs e iz (b RaB e ARG o Bk SRS pr o i ne
(0.220 g, (lriflmnm!mettwl)ppemydidwe;&wl}dmmr.i bed bel ow),, _

) RN 5K b S, ot el L (0280
in chhI or onet hane 5110 m) at roomienPer:ature Lolr Sg m Inutesh ;I'lhe m xt ure
(0314 g, BEENTE B R e A AT e e ™

t enperldt ur@&94)'he m xture was concentrated and partitioned between et hyl
acetate and saturated aqueous sodium 5 hydrogen carbonate sol ution. The
aqueous | ayer was separated an8=€xt} act with ethyl acetate and then the
conbi ned ethyl acetate fractions e_yas Fth 3 portions of water and
then with saturated aqueous so@m o | O¥1 olution. Drying over sodium
sul phate and concentration gav solid residue which was purified by
mass-directed automated HPLC to give N-([2-chloro-3-

10(trifluoronet hypphenyl ] et hyl)-5-o0xo-1-(2-pyridinyl net hypprol i nam de
(0.263 g) 4 f-=C : hd. [ = . Lon time =
2.15 m nutggyaogémylﬁ%ogt%ﬁ%-@??ggbg]rsﬁj| n?/'r %‘Jﬁhﬁd) #éésﬁéeduégéﬁrwaghe

met hod desdissdived inlsomixtuie of kblospaetbanens2.$ onl) ang dintiyifotraamide 8i5dm) 2. 21 g,

15 di d | 2N i i . | t

00 and% nelt® {487 oHEL éte” N aBBHEOR (S OMUIHRER TN sty ErbodinE?) ) T3

m xt ur e wahydsadhtaridel (81117 &b DG e mpeal)at1dhydraxybenzstriazolat(@H83ra G.fikmneabl ed to

0oC dt i i i ; A 20
and tr e%thqg-eWr mot?@mrllg%d?? hR W8S ol CrnkBRixtlre Wad%hirdd foTQ@hrﬁ@m{eEr e

was al | owe enperature with stirring over en after
washi ng t winsethgnt [k2-chlefotd fluasephenylmetiviianiae d9-PP2 @, 0P FEnd) waheaddedieous

| ayer was t g ey t i j t hen
wih o SR SRR dchCRUALP EARE, | SaEFarb THeBS [bobink HErBBh T oo
was t Hn teekeonate(Ti0rmmwasedred Bod fie)mixtude péTedivigeroasly fag 1Rrmainutesndbet r at i on
gave an oi L)k GRadG8s dbp&dtdd 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
30  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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25vacuo gave 5-0x0-1-(2-pyridinylmethyl)proline (2.60 g) as a foam which

was used wi thout any further purification.

Exanpl e1200820¢s208d%7 0r 0- 3- (tri f1 uor onet hyl ) phenyl ] net hy 1 PchAaprzar7 54635

pyri di nyl met hyl) prol i nam de (E120) 30 5-o0xo0-1-(3-pyridinylnethyl)proline
(0.210 g, ed as desc bed, bel o

i et T S DS P RET ol Pt o dor | #H00E. PIGRRERI RS AEPEESES g, 2

nmol ), andbmwhydroxybenzotrlazole (0 306 g, 2 mmol) were stirred together

R M R T et

EO' 314 ?, rﬁetﬁaTmmV)s r?l) and tétRdydiofUran gst/\mgaﬁd trferrﬂﬂ%w?ﬂfaéltalﬁﬁb trféted wumt vl
enper at ure. e xture S, C e artition et ween et hy
acetat & ang! WBL?PQI'PEHWQ V%U@ 42’% anoﬁ 'SECH ZBé'?'BBtﬁﬁf’B er‘ﬁ'i%onaq‘ifg%s | ayer
wa?] Isepar adtage ?oaloeaéld a(otsed i, thhOBDhﬁn(ﬂ) Ayl @Flaberﬁtencmd(ammmw ognbn ned
ethyl acetate.fracti she eguentia ortions of water
and t hen VWPRI)M%PQE%%taIa@We'B r%()%ft hgtirﬂ%f%riongmqﬁﬁ @‘ﬁ migWE W8S over
m‘:lgﬂfESl gmmleﬂhat(ﬁ_canchmgmamt aad trﬁeﬁe%m sodRm bdroh?ziridémzllml (ol380as
purifie s-di rected aut onate e pure -
chl or o- 3- (‘h@wmﬂ%o 'Ixﬁ"‘ﬁ?]@’ﬁ%sf"ﬁ%q Eﬂygh%u _afggrggg,%licgﬂeﬁgpp@rrm}p) prolina
¢hde5(1(0 oaaluon?étenbaagﬁe( OAderthe rﬁiitavl‘e4ﬂé’d refa@h@cn'tddhﬂ témwaturdeltéﬁ&némgnﬁlesb 15
e 5-oxo- roline t ho ed above
was prepar®f ﬁ‘éﬁ% t?‘i}\?ﬁ ar% gfgd% ecwa% g"ﬁ{f‘ @Cﬁ‘i "H*Fhﬂ éﬁ éaggol ved in
2N agueouswmdg U\Mﬂlﬂﬁﬁtﬁ%djﬁll(efﬁs %bdlu?gyﬁmgl leh oatboaélea(nds tnh)enTﬁer %gde\rI]M th
pyridi ne- 3- car boxal de a e
m xture wd®%t VPP eﬁepf{g/tfegoéﬁ'q etﬁf)e?%el?f“@ gl Smbﬁﬁlf a&?&ﬁ’ tg'Ht@n "%CB‘?)I ed to
0C and t reﬂctmclﬂfmﬂ'tgner(zw 2@ ).t rrhsaﬂhm‘nddomgby driaykes @@ré_-%&n@ntr&eﬂ’fmz) A The
m xture was allowed to ture th stirtrin ver rs
t hen Jst erVaGHQ P81 R R\f\’gﬁ'g}? I‘?ﬁlw JI%PR’F Ve (m)f'ﬁqéa”q be%tgg_ag %'é’?‘ng
](c:olncent r ateerrighdr atiel smmeat wgs merr]\Té\@pbmd ammtd;megrbemgmg tedidtie Wass %ﬁiﬂb@Ct ed b?/
iltratio W t | et t ried.| S .materia
was t hen @Qﬁaﬁh“ﬁ%? oL a%?m?t%'yaﬁm eﬁﬁﬁ‘gr"é' A9 %QFR 1§I4’[ me‘-\_LiaH%I "ol i ds
wer e rem()\gl)c&clwlcwm‘thahe,aﬁ)lgNe erndzla inketiiy| gmgelep?mtgltﬁ om\xpg@mete Wil'lICI'CIi w\zﬁ USﬁd g
5-oxo-1 I ne 4 g) as a Ite soli I ch was use
wi t hout any %ﬂ @Hg %ﬁ' ?%{P)E &81{‘ x%%@(arrpl e 121
N 1( 2,24- di(dhl Meﬁwhanwaupehtyl-ﬁ-oﬁemalmafe (@5pyrg,d2.6y | mebh) ywas dissoleed de ( E121)
A NJ[(2,4:di 0 n y 5-0xQ-1- ( 3:,pvridi nyl pet hyl.) pr.ol L nam de
was pr epariAch (O RARAGORA RS B 30 R et 2UA bl el WashRpR
synt hesi s rol) wisls fd@ed hhab the-rBixture was stirred at ice temperature for 4 hrs. The ethanol
(trlfluoro t en ridin Irreth.l. rol i, ham de
(E120) *bucvis ey T e TRar e RO TP el MR bR Aeh B
([ 2-chl or cthé;-adambm iof Iabbaquaeubwwmgenwmamde hyTr}eamlmae df CeddRirigMVaddeons
378/ 3%9/ 3e'r%ik’turree %NSQ tr('ecﬁjrc]:eé 'uAGery vacuu to ~€”,%| and thls o tlh%‘r:\L %)Zdracted with a 3:1
mixture of chloroform and isopropanol respectively using a phase separator. The
aqueous layer was washed with more dichloromethane and then the combined
organic fractions were evaporated to give crude 1-cyclopentyl-5-oxoproline which
was used in subsequent reactions without further purification.
30
Examples 95-99

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
35 salt thereof) for the [(2-chloro-4-fluorophenyl)methyllJamine 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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oxoprol i nam de (E122)
1-cycl opropyl - N-[ (2, 4-di chl orophenyl ) net hyl ] - 2-nmet hyl -5- 10

sol ut i on w0 20@/003@7chl or ophenyl ) net hyl
|l evulinic acid (0.041 m ,
cycl opropyl am ne

30 mi nut escqngpognﬂé

0,042

0.4 mmol) in nethanol

To a

i socyani de (0. 04Pcy/EPR02B56em®] ) and

(2 mM) was added
The m xture was heated to 100C for

n 0. mol ) . A
ShewRJR T@@!&So@re %&a%ﬁm@mwwagerq@niﬂ%%% of B8 and the

resi due wasreparedfusfd routes described previously in the chemical literature unless stated

(2, 4-

Exanpl es 123-126 20

Exanpl e 122 above the conpounds

15bynmass- di hect edaut omat edHPLCt ogi vel- cycl opropyl - N-[

di chl or oph‘ét hyl ] - 2- met hyl - 5- oxoprol i nam de (0.054 g) as a white solid.
LC M5 [ MHHr = 341/ 343, retention tine = 2.57 m nutes.

In a n nal ogous to that described for

t abul agmsgdet%qq%a’ (Tabl e 11) were prepared by substituting the appropriate

am ne for the cycloprop

am nes used to
comrer ci al sour
in the chem ca
Retention tine
et hyl - 2- net hyl -
Exanpl e

yT'am ne used 1n the abovie procEREtehtior)! of the
midxemplee| conpounds shown in Tablle 11 ate avail able from
cesgr c@an be Méfeusi ng rldM*d Hes¥Pebetl previously
i {8 atjur e,. Table 11 Exanple no. Chepm g@ihspape [ M-H|
mns)HE123 0 ¢ci --Joa NT(2 4-dichlorpphenyOnpt hyl]-1-
b- oxopr o] i n%@ﬁ?Q 2 WD 20081003697PCT/ EP2007/ 056675
N N E
o IRAC
E9S5 389 2.66
N-{[2-chloro-3-
(trifluoromethyl)phenylimethyl}-1-
cyclopentyl-5-oxoprolinamide
F
O:z(Nj\(N\/Q/
o cl
E96 é 325 2.35
N-[(2-chloro-4-fluorophenyl)methyl]-
1-cyclobutyl-5-oxoprolinamide
F
o=<«j\r(N\/©/
E9Q7 /k © ¢ 313 219
N-[(2-chloro-4-fluorophenyl)methyl]-
1-(1-methylethyl)-5-oxoprolinamide
F
o)
o cl
ES8 /S 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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no. Chem cal name [MI-H Retention time (mns) E124 a OKDA__ NHi | |
1- cycl obut yl - N-[ (2, 4- di chl or ophenyOnet hyl ] - 2- net hyl - 5- oxopr ol i nami de

355/ 357 2v0&0@81d5690k----0 a N a N-[ (2, 4-dichl orophenyl ) metrmpL§ords56675

met hyl- 1- (1- et hyl et hyl ) - 5- oxoprol i nam de 343/345 2.64 E126 5 a N loci

dOci

N[(2, 4-dighl ofORgF Wh&”ﬁo ro- U(tnﬁuorome{hn&t) n%"]fﬁeé?\))(/ﬁ)qr(glzl é]mn}hyﬁ)ropy & 0

10

15

20

25

30

oxoprolinamide (E100) -
F_F
F
» Cl
e} N
v

1-(2,2-dimethylpropyl)-5-oxoproline (0.100 g, 0.5 mmol, prepared as 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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Exampl e 127 N-[ (2, 4-di chl orophenyOret hyl ]-1, 3, 3-tri nmet hyl-5-oxoprol i nam de
(Bl 27) 5 To a solution of (2,4-dichlorophenyl)nethyl isocyanide (0.094 g,
0. 5 nmol )wendosan3s7di met hy1- 4- oxobut anoi ¢ acid (0. 065 npCTEP200MIVBG6]S
prepared as described below) in nmethanol (2 m) was added net hyl am ne
(0.080 nl, 33%solution in ethanol). The nixture was heated to 100C for 30
mnutes in a mcrowave reactor. The sol vent Y3 was renoved in vacuo and the
residue was purified by nass-dire auf ed HPLC to give a col ourl ess
gum which was triturated with die s th o give N-[(2, 4-

di chl or ophenyOnret hyl ]-1, 3, 3-tri nBt hy1-16- oxopr ol i nami de (0.043 g) as a
sticky white solid. LCYNB [ MtH] 20/%31, retention tine = 2.42 ninutes.
15 The 3, 3- dinethyl 4 oxobutan acid used in the procedure described
above maslgyepare ows: 3,3-d t hyl-4-pentenoic acid (1.3 g, 10.14

mol ) was Milgshloreg- (E”HUQ{P%‘HVUPWWEH@Y'@'QESDXﬁﬂ)' PhARYIREEY-pralinargde i n
CQ2/ acet Oﬂﬁ’asb@'bbare@iﬁ aR 'bn%@o@ér' H&lnﬁ‘@r tbhh@luéﬁbcﬁbédﬁfbr Whé&th@esﬂspéf R-{pL nut es
foll owed by ozagne (hy &r | ue sol ution) en was
bubbl ed t HY¥IRR- (ﬁrﬂéorﬁffs@mynehwﬂmst Wr(ﬁ d'S‘eFHYfﬂﬂ’Fé’Q %@fqpm)l@am argon for
10 ni ngt eS(exé?hﬂehbw %dvemudasungs?&om (ph8RylthetAyNprolivem th@prcadfiad2io t he

m xture and the m xture was renoved fromthe cooling bath and stirred for
2.5 hrs. THBENRAPY)PXOBIHR-| ess sol ution was reduced in vacuo to give

3, 3-di met hycimé- Ml@ﬂn@bw@fmlrétemwndmaes a 77qhiAutekess oi | which was used
Wi t hout further purificatio

Exanpl elZSEI"(I‘-a{‘['QmE'Fﬂ s = (1tOPIQ°/P (RS SRiRTNTEY Binehitd chreeafrargrhy. rgetgoq B et hyl -

- oxoprol lmeatﬂs c{flilﬁ@):moro -3- (trlfluorometh fphenKI]methyl} -5-0X0-1- (phenylmethgl)
N-{[2-chloro-3-(trifluoromethyl)pheny 3, 3-tri1methyl oxoprollna

m de wds pﬂ’%‘ﬁ‘éf‘"&? in a manner anal ogous to that described above for the

synt hesi s rgfenfibd firde 4-8.09 minutes _ _ _
di chl orophenyOnet hyl ] -1, 3, 3-tri met hyl - 5- oxoprol i nam de (E127) but using
[ 2-chloro-3- 20(trifluoronethyl)phenyl]nethyl isocyanide (prepared as

descri bed §-gxxqhEng mfém |)pn)nhé1a~@é aerepared (i 4mdiaflbgsuap hednne) Nt dt
i socyani de, LC/ NS

63/ 365, m nut es
o o1 2 GlesIbEth Ry EaPs e SRS Shat BBy PR D ePEIne drstmlg | - 5-
250x0pr50! i ToBYbaeusiigltPralddhyde i tetdlck-&f triigthyiatdtageyde520 g, 3.6 mol,
prepared as described below) ,N(3- 30

di met hyl am nopropyl) - N -et hyl carbodi i m de hydrochloride (0.822 g, 4 .3 .
mol ), 1- Bhaeipkxydee nepe 4idiehidrépHeByiridthgl]-14nadhyBadxoprolingrhiag (ETaR)phol i ne (1. 4
m , 10.8 mol), and {[2-chloro-3-(trifl uor ongy hyl ) phenyl ] net hyl } am ne

(0.828 g, 3.96 Mol ) were

0 Cl

20  N-[(2,4-dichlorophenyl)methyl]-1-methyl-5-oxoprolinamide was prepared in a manner
analogous to that described above for the synthesis Aof N-{[4-fluoro-2-
(trifluoromethyl)phenyl]methyl}-1-methyl-5-oxoprolinamide (Example 83) but [(2,4-
dichlorophenyl)methyllamine was substituted for {[4-fluoro-2-
(trifluoromethyl)phenyllmethyl}amine.

25  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

30 Example 103 1-ethyl-N-{[2-fluoro-3-(trifluoromethyl)phenyl]methyl}-5-oxoprolinamide
(E103)
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conbined in a mxture of dichloronmethane (10 m) and di net hyl f ormam de (5
m) and stirred under argon overnight. The m xture was then washed
sequent i avbyossidobsorat er (50 m ), 0.5 N aqueous hydr ogenpchiBreood®sdssd m ),
water (50 m ), saturated aqueous sodi um hydrogen carbonate (50 m ) and
water (50 nl). The dichl oronethane |ayer 5 was passed through a hydrophobic
frit and evaporated in vacuo to ve the de product. This was further
purified by mass-directed aut x 0.100 g injections) to give
pure N-([2-chloro-3-(trifluoronmefhyhypheny ne€hyl)-1, 3-di nmet hyl -
oxoprolinamde (0.613 g). LU [ Mt = 34% retention tine = 2.31, 2.38
m nutes (two diastereoi soners). 10 The 1, 3-di rret hy1l-5- oxoproline used in

t he above procedure was prepared as follows:

(RR R)-2- 9 ci ne-t - but ester
(1 o7, DR Bt ttrtt%t?@v'éfﬁa'amﬁxaa@f’@aﬁeét SRS PERIEr o
trifl uo]rl dagjlrr]tehmlarﬂtdgeuatceth(aﬂdé@%eg atb3v8€seérmdat anwm)tflbe(vjv-[%‘zad’ﬂ@dﬂ-under
argon, for rs ur.e was en caopl e roo
t enper at urfgloé‘?ﬂﬁ'e@’(% ?tg\ﬁd'g'\?gryhgﬁh?% ‘?—'P &‘? on 9 ougShYsi ntgrﬂu?rBH'owed by
evapor at i ariflgag@ethylpehzylamige i the ipkite o8 2-cpiord-4-flacrobynAldnan@t ed fl ash
silica-gel hr 0 h |otage SP4), eluting with a
m xture ofL@E’{ﬁ?&l |‘§g§ 'Q@Bfa‘?’h‘)('ﬁé §'£4Qm’t"8 i ve some pure 1, 1-di net hyl et hyl
N( 1R 2R 5R)-2-hydroxy-2, 6, 6-trimethyl bicycl o[ 3.1.1] hept-3-ylidene] gl ycinat
e (3.68 2 |Q and@! @ mxed fractions. The inpure material was further
purified, utomated fl ash silica-gel colum chronmat ography
( Bi ot alge SP4) but eluting with a gradi ent of 0-25% et hyl acet ate i n hexane
§8r 3 ﬁ;/(; O\ére'l; 1% acrﬁrldu af\u%l_t%?ﬁgﬁjg%]%ﬂ) 2W5e(?e %\r[eep{areSd fhoa lrlnann\élp analogdus tt 0 give a
t silberdbioy ERarfap 1leyrm.t ubng the ia ipe - It thereef) gl yci nat
N (1R, 2R, StRat @esloxiloks ERafiple-12rb bisgifubin | aplpopliafe] e &sdd Dal yci

e (1.73 g)f% %g r{%:? %V\ﬁlu%?ctg) Eny )mgth el ulad i Qy;grggec}ure described for

N RLR, 2R

tri nmet hyl bExapglle[13. Al ib] thepdmidiey Lisetb treqngkey tHenadnepovade skombimEabl¢ 8.a4¢ g) and
this er used in the next step. (Note: The glycine-t-bu ester
used aover e TeafE Foplertil sBEe 3 i bETHEeaal M AR KERBER or 1 e
and a nol apreeqmsly/ad\ dhe chempat ditesature caleso sHEte) oBdryise.) The sleéthyliSoxoef

1, 1-di net h

Ui et hyl e dtes 0 rphareiinasd prares S o6 indhrenared usipo wgthgd Giapy
anhydr ous destrilzddyfdr Bkamgla 12100 ) was cooI ed to -30C and treated with a 3M
solution of nethyl magnesium bromde in diethyl ether (17.1 m, 51.1 mmol).
1, 8- Di azabicycl o[ 5. 4. 03undec-7-ene (7.78 g, 51.1 mmol) was then added and
the m20 urtatBs9was stirred for an additional 20 m nutes at -30C The

m xture was thefat+repted—w-th—ethyl—crotonrate—and sttt &8 ued for 1
hr. The m Xt UisgaM@fRe Quenched by addition of saturgted aque 8 E:FHUI’II um
chloride solution (3p m) and Ghemicalemetmeact ed wi t H [bhifl | actevat e| (3 x 100

m ). The conbi n€8- organic extracts were dried over| sodi um I\t)\g)hate,
filtered and|evaporated to give a vellow oil. Thig materja urified by
automated fl ash silifa-gel col chr ography |(usi ng| a Bi ot age SP4),
eluting with|a gradi ent of 00 O/ QMer ol utm vaql unes)| t hen 20} 35% (over
14 5 col umm Vol unes)| et hyl ace/t/ate in hgxane, to dgive 1-(1, 1-di nethyl ethyl)
5-ethyl N (1R ZR03R) | 2- hyd roxy 2,% ,6- ilki methyl bi 2npcl p[ 31.63. 1] hept-3-y1
i dene] - 3-net hyl gl utapate (4.2 whi ch was used i1 the nExt stepl, (iii)

10% aqueous $ol uti on| of M(?ﬁvaﬂoet@hﬂ)n(eﬁwﬂﬁrethy556 mol ) was added fo a
solution of 14(1, 1-di pet hyl et hyb}&,@t@yhé\l— [ (1R 2R 3R)-2- hyd roxy-P, 6, 6- 10

tr| n'et hyl b| C"C! O[ 3 1 I 1'| hnrr}t ’2 \]ll 1 Hnnn] U rn:\f h\ll gl 1 f a rv‘nf /')n\ i

tetrahydrofufan (10 rrt) and t mxtuwas stlrred at r omterrperature for
4 days. The mixture as the®®e ated g:the regi due suspended| i n water
(50 m) and ywashed w th diethyl her

100 m). Tre aguepus_phasge was then
adj usted to pHEAOGsi ng aqueous sodi um Nydr ogen carlb el sddUtion and then
extracted wi{h diethy

organic fractipns were
conbi ned, dried over |°M?H°':{]&Hﬁ%rf"@ethg]tpp?@il@ﬂthg’nc evapof at ed to| give
1- (1, 1-di net hyl et hyl 5 et hwetfﬁrkﬁmdwpdhgarmdeanate (3. 19) s a yeI | ow oi |
whi ch was used—mthenext—step wthout—fuorther purtficatiom (i V)
1-(1,1-Dinethylethyl) 5-ethyl 3-nmethylglutamate (1.1 g, 4.5 mmol) was |eft
to stand, attached to a high vacuumline, overnight and then over a
weekend. Starting 20 material was stiljg evident at this stage so toluene
(30 mM) was added and the resulting mxture was heated at 110C over ni ght.
Evaporati on gave 1, 1-di net hyl ethyl 3- methyl-5-oxoprolinate (0.79 g) which
was used |n the next step vvrthout further purlflcatlon (v)
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was prepared in a manner anal ogous to that described above for the
synthesis of N (2-chlor o-4-f

| uor ophenyOr2nestdogaby - 1- et hy1- 4, 4- di et hyl - 5- oxopr ol i nanpde/EPE#30F66EIt usi Ng
([2-chloro-3-(trifluoronethyl )phenyl ] met hyI }arri ne in the place of

2-chl oro-4- fl uorophenyl ) nethyl m ne. C/ N5 [ M+ = 377/ 379
L O O G WAt ihaR Boa e haalie ontinaad 3¢ 120°C for & frther 24 hrs. ' The

N[ (2-chl orrﬁ:x&rélwds iHemed@@aetay&m&é}ﬁgbdrathreebbw\chéd 4vithi wareM vhd diluted with

|
N D2 chl BN SoRBI T8, pin PRt e SeRArNGR. S0CaRReLpe. BmesWi of 1 nar o

ewatshpr epam?drNend XhERAR saffdted ipiedb®s sbaitimdereridd adiuabevenphyig bhe
synthesis o

5chl or - 4- ?VPB‘PIPEB‘%heW h§FPN 1 -QufhyWhigh 4 Was nepHfiRd. S0 ,8j5A9e nsRivBR ( E130)
but usi ng dhtémsibyraphy, ?euﬁmgw.ihtwnqph%lg&abm bwéthﬁ@ca@téﬂmdfe%ﬁwm gie

[(2° Ohl or GRHAY Pore,papeREHYl [ AT PRPY ey etaiisesemate ot ent i on

time = 2. 43 aiddarkseind/sehtiloadwhieh Wa8 used in the next step without further purification.

b1 s( pheny IaPRy OGP P Fetme = PAomindiss” *

N-[ (3 1@215qr.9) #1-Dirbsthapthe W&b;tanb;d &nfmowﬂylﬁh@%mn@tw}ba@émmgl 1r98td1yl ]2 proli
nam de re r anal o ed above T1oOr
the synt h&“@"&fﬁﬁmg@ﬁaﬁ?d A0oroTredana A drl e deRpH T B sRyoacne

14 dihrTFt gyahcﬁ(ﬁﬁgflp[) Thé hrﬁiﬁtuFé dvaﬁ étEﬂeﬁolht lPotim UM Qratulre for 1 hr and then
1- g: h; 1_ 4 e?y)ég?rﬁﬁdhy ﬁé Eesg ng% |@2: F%arﬂ?enl Spe |r: glCFﬂOl‘O etr?gnee and evaporated
1- Elt hy1- 5-ar ﬁo @Ngl &l(uﬂbeZI-Y(ém’ﬁbﬂwih)/l)-ﬁqltrlfm@rowabmypbﬁﬂa%hMel tﬁﬂ@or?@dyth&é
anal ogqQus to that de 1- et - i met hy oxoproline in
exarrpfJl 13 ghwasy ﬁgﬁhﬁr puificatioh.

1-et hyl- 3, 3-bi s(phenyl met hyI )-5-{gtriphenyl net hypoxy] net hyl ) - 2-

pyrrolidinone roduct ip nmethod B, le 37) in place
of 1- et hﬁ@#ﬁj 3&‘%{7@ ‘ﬂﬁh ?W‘Fth@&ﬁm%?i')n%g?}aﬁ%g pyrrolid
i nane. LC/ M5 [ MtHr = 479/ 481 retenti on time = 3.32 mnutes. 25Exanple 134
N-([2-chloro-3-(trifluoronmethyl)phenyl|nethyl}-1-ethyl-5-o0xo-4-
(phenyl net hyl ) prol i nam de (E134)
N- ([ 2-chl oro-3-(trifluoronethyf 0‘
(phenyl net hyl ) prol i nam de was preparéd in
descri bed above for the synthesis of
N-[ (2-9hl or o- 4-f | uor ophenyQOret hyl ] - 1- et hy1- 5- oxo- 4- 5(phenyl net hyl
)-prolinam de(E37), butusin 2-chl oro- 3- ]
(trifluor oh@@ém -5-0KeAGINentO 0901 9. DmiT@Mah Rrerared Kl MeNNeY 3nalggays do that
1 uor opheraeszmhxwv@maeexawmql By (@%nnﬁh@ﬁﬁémﬁsﬁobﬂ) ﬁxaﬁ&léﬁrbéiuml&@s used

to prepare the 1-e (3/1- - yl ) - prohne.
439/ 441, rfa'f’&?htoaﬁeﬂ Y &%%@mﬁ'hutkaéfoxmnmt&ﬁﬂ'%(o 057 g, 0.42 mmO' N-

135N ([ 2- Qtryiomsrphblidel (01966 Rt Nyds PRASY |ahBetityabhthbidigintsthylamine were

25 combined in dichloromethane (~8 ml) and the mixture was stirred for ~20 hrs at room

-1- et hyl - 5- oxo- 4-
ginner anal ogous to that

temperature. 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
30 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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oxoprol i nam de (E135)

15N-{[ 2- Cyano-3-(trifl uoronet hyl)phenyl]nmethyl}-1-nethyl-5-oxoprolinam dewa
S prepar edoiznoszoos@nner anal ogous to that described abovecht@mpahies&ynt hesi s
of N-{[2- cyano-3-(trifluoronethyl)phenyl]nethyl)-1-ethyl-5-o0xoprolinam de
(E105) but_usi 1- 1-5-oxo-proline in place of 1-ethyl-5-o0xo-proline.
LC/ VB [M+|4}X°Br°g'%%‘,"d?2€{eﬁ§i on time = 2.02 minutes. 20 Exanpl e 136

N- ( 2- bi phenyl yl met hyl ) - 1- et hyl - 5- oxopr ol i nam de (E136)

N- ( 2- bi phenyl yl met hyl ) - 1- et hy1- 5- oxopr ol i nami ge was prepared in a manner

25anal ogous to that described ab for t ynthesis of N[ (2, 3-

di met hyl phenyOnet hyl ] - 1- et hyl Q:F-@;E%rrﬁ | P eF( E50) but usi ng( 2-

bi phenyl yl net hyl )am ne in pl ace (Pf 3-di net h(flP benzyl am ne. LC/ M5 [ M+1-1]*
= 323, retention time = 2.38 ninute® 30 M'crowave Reactor Where indicated
I n the above exanples, the m crowave reactor used was a Biotage Initiator.

Reactiaons were carried out using normal power output unless specified
ot her wi’se. 1-Beisa-oyprralinec@ Ohft bkt aeMelPpePaiRsrie 3 Maneer APlageus e thadove

exanpl es, JudklidddCatdve ol ¥xdmse 54 liRebINEd it URARRRethEdC(AVA®) &7 tfréfdd out
using the foll ow ng apt;%-ar atus and conditions: 10 rdware Waters 2525

Ha
Bi nary G ¥thesrethedul-ethosicarongb2-gikwdioguipgine V&{1e4 9. A3 ®@Br olllZvodul e
15Waters erﬁgromﬂlﬁﬁé-3§(7mflb&%FneW)Sﬁéwa@%WE%rﬁlnﬁi ﬁ}&écm&r&g@nw r$42996

Phot odi ode Array Detector Waters ZQ Mass ectrometer G |son 202 fraction
col | ect or POQ PEPRresspedescrRetbRigN) Was diensiidedand the mixture was stirred at

10  room temperature for 4 hrs. The mixture was treated with saturated aqueous sodium
hydrogen carbonate (10 ml) and stirred for 5 minutes. The organic phase was
separated using a hydrophobic frit and then washed with 2N aqueous hydrogen
chloride (2 x 10 ml). Evapotation of the organic phase then gave pure N-{[2-chloro-
4-fluoro-3-(trifluoromethyl)phenyllmethyl}-1-methyl-5-oxoprolinamide (0.106 g).

15 LC/MS [M+H]" = 353, retention time = 2.49 minutes.

The {[2-Chloro-4-fluoro-3-(trifluoromethyl)phenyllmethyl}amine hydrochloride used in
the method described above was prepared as follows:
(i) 1-Chloro-3-fluoro-2-(trifluoromethyl)benzene (10 g , 50 mmol) was dissolved in

20  tetrahydrofuran (100 ml), cooled to -70°C under argon, and treated with a 1.4M
solution of sec-butyl lithium in cyclohexane (37.5 ml, 52.56 mmol). Stirring was
continued for 2 hrs and then trimethylsilyl chloride (6.7 mi, 52.5 mmol) was added
and stirring continued, still at -70°C, for a further 1 hr. The mixture was allowed to
warm to room temperature and the tetrahydrofuran was then removed in vacuo. The

25 residue was partitioned between diethyl ether and water and then the organic layer
was separated and washed with 2N aqueous hydrogen chloride. The organic phase
was separated and concentrated to give the crude product which was purified by
flash silica-gel column chromatography, eluting with hexane, to give pure [4-chloro-2-
fluoro-3-(trifluoromethyl)phenyl](trimethyl)silane as a clear oil (10.35 g).

30 (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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punp- riiox e dLG7MSM-H] e:31Retenition Tmﬁpﬂagm‘r&ltesﬁxﬂbl ent 25U. V. Wavel ength: 215nm
Met hod ( B)

G a1 pale i 4 SHHTE) gl o750 o B oS B By

to a solution of 2-chloro-4-fluoro-3-(trifluoromethyl)-5- (tnmethylsnyl)benzmc acid (1 g,
3.18 mmol) in tetrahydrofuran (50 ml) and the mixture was stirred at 100°C overnight.
An additional aliquot of water (15 ml) and potassium fluoride (0.370 g, 9.62 mmol)
15 was added and heating at 100°C was continued for a further 4 hrs. The
tetrahydrofuran was evaporated in vacuo and replaced with enough
dimethylformamide to dissolve all solids. The mixture was heated overnight at 100°C
but starting material still remained so more potassium fluoride (0.367 g, 9.55 mmol)
was added and heating at 100°C continued for 7 days. At this stage almost all of the
20 starting material had disappeared so the reaction was evaporated to dryness under
vacuum and taken up in 2N aqueous hydrogen chloride (75 ml) and diethyl ether (50
ml). The aqueous layer was separated and extracted with more diethyl ether (2 x 50
ml) and then the combined organic fractions were dried over sodium sulphate and
evaporated to give crude product as a white solid. This was purified by
25  recrystallisation from toluene to give pure 2-chloro-4-fluoro-3-(trifluoromethyl)benzoic
acid (0.566 g) as a white solid.
(iv) 2-Chloro-4-fluoro-3-(trifluoromethyl)benzoic acid (0.560 g, 2.31 . mmol),
ammonium 1H-1,2,3-benzotriazol-1-olate (0.534 g, 3.47 mmol, prepared as
described below), N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride
30 (0.643 g, 3.47 mmol), and N-ethyl morpholine (0.594 mi, 4.62 mmol) were stirred
together in dichloromethane (30 ml) for a total of 3 hrs. Saturated aqueous sodium
hydrogen carbonate (30 ml) was added and the mixture was stirred for 15 minutes.
The organic layer was separated using a hydrophobic frit and then washed with 2N
aqueous hydrogen chloride (2 x 50 ml). Seperation of the organic layer, again using
35 a hydrophobic frit, and evaporation in vacuo gave 2-chloro-4-fluoro-3-
(trifluoromethyl)benzamide (0.493 g) as an off-white solid which was used without
further purification in the subsequent step. ‘
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30Mobi | e phase: Hept ane: absol ute et hanol (50:50) v/v punp-m xed Fl ow rate:
Iml/ mn Tenperature: Anbient U V. Wavel ength: 215nm 35Met hod (C)
I nst rumerwo 20@i/dogesy 1100 Series Liquid Chromat ogram Col momEPS7NS6pRK AD
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(80:20) v/v punp-m xed Flow rate: Im/mn Tenperature: Anbient U V.
Wavel engt h: 215nm Method (D) Instrunment: Agilent 1100 Series Liqui
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Chr omat oarAmpimpniumVagdroSee (4 e mal, A6 Anedly %as Ridetl BovAP aea BsRipl f by,

Li quid

Fol | owing 'ARAV AR O AR dar 7 aHo) 7o sspieeea el ot piGdeebany

Agi | ent 114 fintedsforplies. Agiratnt andl@8sHIAPWIR tteedHytrofgrah gate hPbriRes

25Agi | ent
Sedere Se

The colum used is a Waters Atl anti s,
50mm 35T

sol vent
10

15

20

25

30

sing the
ent Punp
asser

i | ent troll ZQ Ma S trometer
U} g el ueeudp 57 &) ph8uttRsoibr 1 on 4. 0 8P ol urm

h(%ts %—&Hp?%ﬁ%%@/fo%aﬁfil ?&E(I?tgylllfbeﬁlzgn%idleio.ﬁgg] g, 2‘Q'8 \{nerrnlct)liswaéb\ tréaté
with 1M borane in tetrahydrofuran (20.33 ml, 20.33 mmol) and stirred at 60°C
overnight. The mixture was then treated with 2N aqueous hydrogen chloride until
gas evolution ceased and then stirred at 100°C for 2 hrs. The mixture was reduced
in vacuo and the residue was taken up in a minimum of water and washed with
dichloromethane (30 mi). The pH of the aqueous layer was adjusted to pH11 by the
addition of 2N aqueous sodium hydroxide solution and then extracted with
dichloromethane (2 x 25 ml).” The dichloromethane layers were separated using a
hydrophobic frit, combined and evaporated in vacuo to leave a pale yellow oil. A 1M
solution of hydrogen chloride in diethyl ether (3 ml, 3 mmol) was added and the
resulting white solid was filtered off to give pure {[2-Chloro-4-fluoro-3-
(trifluoromethyl)phenyl]methyi}amine hydrochloride (0.210 g) which was used without
further purification.

Example 112 N-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-1-cyclobutyl-5-

H
o
=<;jLTrN\/i:;]\CE
<f> o Cl

1-Cyclobutyl-5-oxoproline (0.238 g, 0.82 mmol) was suspended in dichloromethane

oxoprolinamide (E112)

(3 ml) and to this was added N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide
hydrochloride (0.188 g, 0.98 mmol), 1-Hydroxybenzotriazole (0.132 g, 0.98 mmol),
and N-ethyl morpholine (0.313 ml, 2.46 mmol). The mixture was stirred at room
temperature for 30 minutes and then {[2-chloro-3-
(trifluoromethyl)phenyI]methyl}amine (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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B : Organic solvent = Acetonitrile + 0.05% Form c Acid Method 5The generic
met hod used has a 5 mnute runtinme. Tinel mn %8 0 3 0.1 3 4 97 4.8 97 4.9
3 5.0 3 wo 2iésoaddove nethod has a flow rate of 3ml/ m n®CT/EPRONTOFECE | ON
vol une for the generic nmethod is 5ul. 10 The colum tenperature is 30deg.

The WV detegtion range is, from 220 330nm Phar macol ogi cal ,dat a
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at the P2Xartiopatnt The idthResrhstHams Riyat whs sBparbted il the ajuedisayeives di um
ol | ot ng SUARBEMHher anieyol SehBramatede. "Thepaantinsd Srganid exfacts’ ' "°
N- Irr;et hyl - Dvegk ugashie ﬁeuiﬁw wéfdr ﬁmbcﬁthe& wgithioriae, dfiked Caéd aniydrouspiagnekium HEK293
cells, .expressin uman reconbi nant , P2X7 receptors r rown i
pol y- L31 y SURbals: ded EXperiasd ofaci 1 aerp crade praguck TTaRoyER e ¢ he
human P_2X7purigg¢p]p9r m&sdﬁslgtedbeag:tc%mtw 6{0||=!L3:3,t©34give Tiparec eNH{R-stgre-3nashed
twice wt of .ass uf fe e e ition of 5 t.est conpound. The
cells wer3"@'%°E°HFFPV|?>R€%/IH§F‘8IPV§11'?YS@ﬁFEVEgﬁé?%{PWé“‘ﬁgbé%)g)f 8% BIMEn before
addi ti on afolid®dTP and et hi di um (100pM final assay concentration). The ATP
concentrati no to be clos o the EC80 for the receptor type and
was 1nM f&&&l?ﬂ@ﬁ'gg 'oa?{:ﬁ%te tdﬂ?éﬁ“sz;#r’a'ea or. Incubations were continued
for 810r 16 min and were term nated by addition of 250 of 1.3M sucrose
cont ai ni ng.,5 f the P2X7 receptor.aptagoni st reactive black 5 (Al drich).
Cel I ul ar WV&@BW" xRN, ?‘ﬁmn’tﬂ’eg%‘?"ﬁi H@&eﬁye a5 AFSPAEFY IudP escence
E) ei(ci t a';] i @mla‘mwed; aghér tofth%%sanim%remétmj fon theesyaitrassit df nadthyd A0sthyl-5- r om
el ow t he ate. W th a Canber ackard FEl uorocount (Pangbour K) or a
P exst at RO (o iexampievD bl HSng kethigions ety DaRL AL IR ng Ate
5r esponsesante ivth diae esdditivadofuai supseduniitester daprotectiont siepg(usimghstandees .
15 conditions, i.e. sodium hydroxide in methanol) being carried out (as opposed to the
combined deprotection and amide coupling described in example 3).

Examples 113-117

20 In a manner analogous to that described for Example 112 above the compounds
tabulated below (Table 10) 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 10
are available from commercial sources or can be prepared using routes described

25  previously in the chemical literature unless stated otherwise,.

Table 10
Example . : s o .
Chemical name [M+H]" | Retention time (mins)
no.
H
E113 é © 321 2.39
N-[(3-chloro-2-methylphenyl)methyl]-
1-cyclobutyl-5-oxoprolinamide
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reversed FCA (i.art)-induced difference in weight bearing conpared to

vehi cl e response and produced ED50 s <20ng/ kg obt ai ned from Area Under the
Curve 35(WOGposomBeval at i ons. Rat nodel of acute inflamatraomErp@iznseess usef ul
ani mal nodel for acute inflammatory pain is the Freund' s Conpl ete Adjuvant
(FCA)-induced inflamation nodel. A simlar podel using carrageenan rather
than FCA is described by Cayton et at in B~ J. Pharmacol. 1997; 120,
219P. Adult mal e Random Hooded ra g) from Charles River, UK
received an intraplantar 5 (i. of 100 pl of FCAlnto t he

pl antar surface of the left hi nc? pdw. The ability to bear weight on each
hi ndl i nb (wei ght bearing g) was sufed prior to and 24 hours after the
FCA injection using a Dual Channel Wi ght Averager (Linton Instrunments).
After the post-FCA reading, rats were typically dosed orally with conpound
after which wei (lght beari ng neasurenents were recorded. N[ (2, 4-
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conpared t¥ PE‘F@1r@@pﬂi"ﬁﬁ&Y@MVBMQQ“EW?%PWW%W ned from

dose I espOoryMSMPHTS= 397564, WBtetioh tﬁﬁ&mwmﬂmtneéorﬁula (1), or a
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v

aryl net hyl kynyl or C3.6 cycl oal kyl nethyl -; and any
of said Oper%{Pﬂﬁﬁfo”a}“@l met hyl -, C2.6 al kenyl, C2.6 al kynyl or C3-6

cycl oaloky| mRjumthic dcfd @041 gnﬁd hifchREd ursgéue@b W 210 aaue&%od%my%%ee at ons;
R4, R5 and |ndependent

Epesent drogen, fluorine or nethyl; and R2,

RS, R9, 5135aMd3t nﬂ%‘ﬂ? P%%Hﬁ%teﬁwh@gﬁalvﬂon&f Bieathylageiaidehvde 6

al kyl, C2.4. &l ﬂﬁﬁnﬁd mn@% iA e’ﬂhéﬂbﬂ&mlﬁgncﬁ tﬁéhcétﬁr’édké‘ﬂ roBin @hﬁb@vdtureafamgny of
sai d Cl 6 aI ké§ 6 al kenyl cycl oa or henyl is
ti

n .
opt i onal | yM&yisst Thetraisturg Wﬁs 3gaip cepleds t%é %a%t“a@ts‘i‘rﬁm@?‘“ﬂ@el‘ﬁ'ﬂh
toget her whdrébhydhge C@MBONg aBEOMMAIL WHEC iktlRY wasealfwedc e vdr@r (B ao&ﬁnzene

ring which is optionally substituted with 1, 2 or 3 hal ogen atoms; with the
provi sio t HEMPRIadHe peth lipg pver & ’Eféttﬁe%élﬁébﬂ’@éh*f’gM%?Gﬁ'ﬂb@ﬁh%r't P88or i ne,

at |east ogifedd tB&pHR%sﬁig%Ré&tﬂa&d&\ﬂ?ddhwe a@ﬁonﬂhe%sdﬂﬁ\g sr8cipitde W6 are

sel ected fromthe %@oup consi sting of hydrogen and CF3 and one, but not

mor e t han Sfected Py pifratieg, washegwits diethy! eﬁ‘eAaESﬁB%HHeQ)f“ A OfaRUIR QER, or a
phar maceut dvepdigt. anfeemnahk@ ﬁ\éhtsuhﬂ%ﬁdéﬂfln etr(dnbl %smmn@na thghlkl%&! %@”t S

b d h I b d
ndependert§aPd SPULLIR 28 oGaRCeTATh R NraborE Nl hexaney DRbEigIoed Co. 6

al kenylo, Oﬂ(zﬁzalnlﬁtﬁwpbrowl) slax&orsml(%hl@ﬂa%tslm wh%ﬁdva%mée@f/vnﬁ@utdur@ﬂe-rG al kyl,
aryl met hyl kenyl, C2.6 al kynyl or C3.6 cycloal kyl met hyl may be

opt i onallypué'l%zﬁ%tpi"t uted with 1, 2 or 3 hal ogen atoms; R4, R5 and R6
i ndependent|ly represent hydrogen or fluorine; and R? R8 R9 R1 and R11

R N P TN e R T AN
al kenyl , C%,na.ngqlrd@myy)bmuﬁamﬁquﬁgqal kyl or phenyl may be optionally

substituted with 2 or 3 halogen atons; . .

25

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

86



with the proviso that when R7 and R11 i ndependently represent hydrogen or
fluorine, at least one of R8, RO and al is a halogen atom 3. A conpound
of fornulwo(@b)s/mseva salt thereof as defined in claiml, peim@pesn/oRk7s
represents nethyl or ethyl. 4. A corrpound of formula (1) or a salt thereof

as defi ned | claim1 wher ei n and R3 i ndependent!|y represent
hydrogen, $fhigPMethage (mﬂ%ﬂt roorg, te'ﬂp%’éﬂﬂﬁ%fﬂ’iéodf"“w@?frﬂ- he "Q'?‘t}”%‘f"g%lt@ﬁl t

t her eof aStreda&éd wate  ifp2- @ﬂbfo@f(&ufmi)roﬁ{emwwhényl]ﬁ\eﬂ{yl}émlriéh@r@lung Ri5 Mmopnd R6

i ndependent | ranr esent hydr oaen or \E/ﬁ A conpound of formula ()

or a salt ?rﬁjgtt@o Dggredg]ag r’%‘&fe n°"§ﬁ’§)9'3n%t O”&It%l?’Pf%ra?c"eB The gpixtyre Wasr ei n R7,
R8, R9, alcomaentetdd g painees béawre@rpreﬂﬁ/ﬁa&etsnéour@g@m@féal &flebBus SAHNA,

triflu orreth(é?gqabbunsub t|tut d al kyl; or al and R11 together with

the carbon™4f QRRlecHP o8y %{ep%f?é{ r V8% AeRATIGH A8 SfreciEe ditBenzene

ring. 7. é%hﬂch"ﬂéfdﬂé\@nafthé@ltﬁﬁlk:@mbinbd@%hﬁ salate fracicpefware wWadegastd B cl aim
1, wherein Iﬁ F\% m and R11 i ndependent|y represent hydraogen,

chl orine, R é"’at?fr%}ﬁ’l then witnsaipratgd aﬂP?qulﬁﬂd&%PW?W'de oliaRe RYEd of
fornul a (Iaveerso@tumadmpﬁatbeémpt:ora;%nﬁ@tfdnrwelaﬂs&ﬂda*e@ruae wavaasn urlRéd b§pr esent s

unsubstituted neth eth 6 cy IoaIkyI pyridi nyl meth henyl or
benzyl; RP2 %?ngfr%@/doot "é?ﬂ‘%%egn idgen: 4, RV RSM'%% %’% thsnt | y

r epr esent (Iwrdjbmhw)bh@mﬂ]m&thyl}@dxdmz Bﬁadlﬁﬁneﬁw)@amamde (mﬂ&aog naeatly
repr esent h%e?qg Gl | orine, fluorine, brom ne, nethyl or trifluoronethyl;
with the p? ‘#1%& when R7 and R11 are both sel ected from hydrogen or

fluorine, ©C/MSEBRBH]ONE12H18KFeteBoretille B2 15 minatddal ogen atom or R8, R8 and
Rl are selected fromthe group consisting of hydrogen and CF3 and one, but

not nore than one, of R8, R8 and R1 is CF3. 9. A conmpound of formula (1)

or salt t e Gioxas!-@aiyrigmdinmethydprdliie Susedhiar tienmBihot eguserisstt abows gk or
ethyl. _10. A cgrrg?tﬁnd or salt as defined in claiml1l, which is a conpound
of Exalpl Prepargd agiollowsy 37 39 42 50-96, 101-117, 119-124, or 126-136, or

a phar rracemxgmah.bwowc(zemt g,b1sanﬁ~@dl)t wherseoled Wawwqeem sddngnihgadoxiaame
Struct ?Lﬁe@“? ﬁﬁ chl lg@gp‘lq] he' Y %«?a’?é%zvgﬁ ¥bihe-3-carboxaldehyde (1.43 ml,
N- [ ( 2- chl ot mdndl). umh@phﬂm;el waeistiyéd aflroom temperature for 45 minutes and then
cooled to 0°C and treated with sodium borohydride (0.189 g, 5 mmol). The mixture
20  was allowed to warm to room temperature with stirring over 4 hrs then after washing
twice with diethyl ether it was acidified to pH5-6. The aqueous layer was
concentrated then azeotroped three times with toluene and then with a 1:1
ethanol:toluene mixture and finally with ethanol. The residue was then taken up in
ethanol (50 ml) and refluxed for 8 hrs. Concentration gave an oil which when dried in
25  vacuo gave 5-oxo-1-(2-pyridinylmethyl)proline (2.60 g) as a foam which was used
without any further purification.

Example 120 N-{[2-chloro-3-(trifluoromethyl)phenyl)methyl}-5-oxo-1-(3-
pyridinyimethyl)prolinamide (E120)
30
FF
F
Cl
(o} N

e}

X
L~
N

5-oxo-1-(3-pyridinylmethyl)proline (0.210 g, 1 mmol, prepared as described below),
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Exanpl e No. Chemi cal nanme Structure 9 N[ (2-chloro-4-fluorophenyOret hyl]-5-

0X0- 1'pherw-l(é-%{rr?étﬁﬁgmnggrogl)--I!I-Methacarbodiimide hydrochloride (0.383 g, 2 mmol), -
and 1-hydroxybenzotriazole (0.306 g, 2 mmol) were stirred together in
dichloromethane (10 ml) at room temperature for 30 minutes. The mixture was then
treated with {[2-chloro-3-(trifluoromethyl)phenylmethyl}amine (0.314 g, 1.5 mmol)
5 and the mixture was stirred overnight at room temperature. The mixture was

concentrated and partitioned between ethyl acetate and saturated aqueous sodium
hydrogen carbonate. The aqueous layer was separated and extracted with more
ethyl acetate and then the combined ethyl acetate fractions were washed
sequentially with 3 portions of water and then with saturated aqueous sodium

10 chloride solution. Drying over magnesium sulphate and concentration gave a solid
residue which was purified by mass-directed automated HPLC to give pure N-{[2-
chloro-3-(triftuoromethyl)phenyllmethyl}-5-oxo-1-(3-pyridinylmethyl)prolinamide
(0.031 g).
LC/MS [M+H]" = 412/414, retention time = 1.83 minutes.

15
The 5-oxo-1-(3-pyridinylmethyl)proline used in the method described above was
prepared as follows:
D-glutamic acid (2.21 g, 15 mmol) was dissolved in 2N aqueous sodium hydroxide
(15 ml, 30 mmol) at 0°C and then treated with pyridine-3-carboxaldehyde (1.41 ml,

20 15 mmol) in ethanol (3 ml). The mixture was stirred at room temperature for 30
minutes and then cooled to 0°C and treated portion-wise with sodium borohydride
(0.189 g, 5 mmol). The mixture was allowed to warm to room temperature with
stirring over 4 hrs then after washing with diethyl ether it was acidified to pH5-6 using
concentrated hydrochloric acid. The resulting precipitate was collected by filtration,

25 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.

30 Example 121 N-[(2,4-dichlorophenyl)methyl]-5-oxo-1-(3-pyridinylmethyl)prolinamide
(E121)
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Cl 12 1- BYVbydest0s690- N- R2, 3, 4- trifl uorophenyQOret hyl kpr olPcmareaie/0dds74 3

N-[ (2- bronophenypnet hyl | - 1- et hyl - 5- oxo- prolinam de 4i 14

x%: gm 8;@-@@@;@}%‘%{%&” )ll_'rzf; ﬁ]f%q»lo:-ﬂ @(g)tmrg]ynylmethyl)%rg)llrnglrr\lldnearvr\}ageprltlagaredéI 15
~ in a manner analogous to that described above for the synthesis of N-{[2-chloro-3-
(trifluoromethyl)phenyl]methyl}-5-oxo-1-(3-pyridinylmethyl)prolinamide  (E120) but
using  [(2,4-dichlorophenyl)methyllamine in the place of {[2-chloro-3-
5 (trifluoromethyl)phenyljmethyl}amine.
LC/MS [M+H]" = 378/380/382, retention time = 1.70 minutes.

Example 122 1-cyclopropyl-N-[(2,4-dichlorophenyl)methyl]-2-methyl-5-

oxoprolinamide (E122)

A 0 Cl
10

To a solution of (2,4-dichlorophenyl)methyl isocyanide (0.047 g, 0.25 mmol) and
levulinic acid (0.041 ml, 0.4 mmol) in methanol (2 ml) was added cyclopropylamine
(0.042 ml, 0.6 mmol). 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
- 15 by mass-directed automated HPLC to give 1-cyclopropyl-N-[(2,4-
dichlorophenyt)methyl]-2-methyl-5-oxoprolinamide (0.054 g) as a white solid.
LC/MS [M+H]" = 341/343, retention time = 2.57 minutes.

Examples 123-126
20

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
25  prepared using routes described previously in the chemical literature,.

Table 11
Example . . L i
Chemical name [M+H]" | Retention time (mins)
no.
ci
H
E123 8 & 329 2.49
N-[(2,4-dichlorophenyl)methyl]-1-
ethyl-2-methyl-5-oxoprolinamide

89



prolinam de 10 a 16 N R4-chl orophenyl ) net hyl]-1-ethyl-5-0x0- prolinamde O
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1- Et hy1- 5woxoesidosqeo2- (trifl uoronmet hyl)phenyl ] nmet hyl}- prrolrierasnrdssers OCF 3
Exanpl e No. Chem cal nane Structure 19

N- R4- chl or o2—rethylphenyl ) net hylJd-1- et hyl -5-oxo-prolinamde tCJ4j0 a 20

N-R2-chloror ‘E’)’(%UQJ?f | uor opheRpliddrRafy! | - 1- [M+H]" | Retention time (mins)

no.
Cl
H
o
ﬂN\Q/
é o o

1-cyclobutyl-N-[(2,4-
dichlorophenyl)methyl]-2-methyl-5-

E124 355/357 2.78

oxoprolinamide

E125 343/345 2.64

N-[(2,4-dichlorophenyl)methyi]-2-
methyl-1-(1-methylethyl)-5-

oxoprolinamide

Cl
H
I o} Cl

N-[(2,4-dichlorophenyl)methyi}-1,2-
dimethyl-5-oxoprolinamide

E126 315 2.39

Example 127 N-[(2,4-dichlorophenyl)methyl]-1,3,3-trimethyl-5-oxoprolinamide (E127)

Cl
H
/ (0] 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
10 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.
15
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NS e o BV ook St e nyihe sPRLE hetisnd above eeso
N-[ ( 2- chl afrepdred by esliBWS-
3,3-dimethyl-4-pentenoic acid (1.3 g, 10.14 mmol) was dissolved in dichloromethane
(25 mi) and cooled to -78°C in a CO,/acetone bath. Oxygen was bubbled through
5 the mixture for 5 minutes followed by ozone for 25 minutes (giving a blue solution).
Oxygen was bubbled through the mixture for a further 5 minutes followed by argon
for 10 minutes. Dimethylsulphide (2.23 ml, 30.4 mmol) was then added to the
mixture and the mixture was removed from the cooling bath and stirred for 2.5 hrs.
The resulting colourless solution was reduced in vacuo to give 3,3-dimethyl-4-
10 oxobutanoic acid as a colourless oil which was used without further purification.

Example 128 N-{[2-chloro-3-(trifluoromethyl)phenyljmethyl}-1,3,3-trimethyl-5-

oxoprolinamide (E128)
H
04#;‘/”\/@05%

15 . (0] Cl

N-{[2-chloro-3-(trifluoromethyl)phenyllmethyl}-1,3,3-trimethyl-5-oxoprolinamide ~ was

prepared in a manner analogous to that described above for the synthesis of N-[(2,4-

dichlorophenyl)methyl}-1,3,3-trimethyl-5-oxoprolinamide (E127) but using [2-chloro-3-
20 (trifluofomethyl)phenyl]'methyl isocyanide (prepared as described in example 40) in

the place of (2,4-dichlorophenyl)methyl isocyanide.

LC/MS [M+H]" = 363/365, retention time = 2.49 minutes.

Example 129 N-{[2-chloro-3-(trifluoromethyl)phenyllmethyl}-1,3-dimethyl-5-

25  oxoprolinamide (E129)
H
o
%N\Q\CFS

o) Cl

1,3-Dimethyl—5-oxoproline (0.620 g, 3.6 mmol, prepared as described below) ,N-(3-
30 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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No. Chem cal name Structure 29 N-[(3-chloro-2-nethyl phenyOret hyl] -
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N-[(2, 6- di b&e&dﬂéﬁ?ﬂymffﬂﬁ*’?orgmg%ﬁpg(go my) 298 cinethyiorgamisle (5 mi) and

stirred under argon overnight. The mixture was then washed sequentially with water
(50 ml), 0.5 N aqueous hydrogen chloride (50 ml), water (50 ml), saturated aqueous
sodium hydrogen carbonate (50 ml) and water (50 ml). The dichloromethane layer
5  was passed through a hydrophobic frit and evaporated in vacuo to give the crude
product. This was further purified by mass-directed automated HPLC (10 x 0.100 g
injections) to give pure N-{[2-chloro-3-(trifluoromethyl)phenyljmethyl}-1,3-dimethyl-5-
oxoprolinamide (0.613 g).
LC/MS [M+H]" = 349, retention time = 2.31, 2.38 minutes (two diastereoisomers).

10
The 1,3-dimethyl-5-oxoproline used in the above procedure was prepared as follows:
(i) (R,R,R)-2-hydroxypinen-3-one (10.9 g, 64.8 mmol) and glycine-t-butyl ester (13 g,
97.2 mmol) in anhydrous toluene (200 ml) was treated with boron trifluoride-diethyl
etherate (0.460 g, 3.24 mmol) and then heated, under argon, for 6 hrs at reflux. The

15 mixture was then cooled to room temperature and stirred overnight. Filtration
through a sinter followed by evaporation gave a yellow gurh which was purified by
automated flash silica-gel column chromatography (using a Biotage SP4), eluting
with a mixture of 25% ethyl acetate in hexane, to give some pure 1,1-dimethylethyl
N-[(1R,2R,5R)-2-hydroxy-2,6,6-trimethylbicyclo[3.1.1]hept-3-ylidene]glycinate  (3.68

20  g) and some mixed fractions. The impure material was further purified, again using
automated flash silica-gel column chromatography (Biotage SP4), but eluting with a
gradient of 0-25% ethyl acetate in hexane (0-15% over 10 column volumes and 15-
25% over 5 column volumes), to give a further crop of pure 1,1-dimethylethyl N-
[(1R,2R,5R)-2-hydroxy-2,6,6-trimethyibicycio[3.1.1]hept-3-ylidene]glycinate (1.73 g).

.25 The two batches of pure 1,1-dimethylethyl N-[(1R,2R,5R)-2-hydroxy-2,6,6-
trimethylbicyclo[3.1.1]hept-3-ylidene]glycinate were combined (5.41 g) and this
material was used in the next step.

(Note: The glycine-t-butyl ester used above could also be replaced with glycine-t-
butyl ester hydrochloride and a molar equivalent of potassium carbonate)

30 (i) A solution of 1,1-dimethylethyl  N-[(1R,2R,5R)-2-hydroxy-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

35 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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extracted with ethyl acetate (3 x 100 ml). The combined organic extracts were dried
over sodium sulphate, filtered and evaporated to give a yellow oil. This material was
purified by automated flash silica-gel column chromatography (using a Biotage SP4),
eluting with a gradient of 0-20% (over 5 column volumes) then 20-35% (over 14
5  column volumes) ethyl acetate in hexane, to give 1-(1,1-dimethylethyl) 5-ethyl N-
[(1R,2R,5R)-2-hydroxy-2,6,6-trimethylbicyclo[3.1.1]hept-3-ylidene]-3-methylglutamate
(4.2 g) which was used in the next step.
(iii) A 10% aqueous solution of citric acid (11 ml, 5.6 mmol) was added to a solution
of 1-(1,1-dimethylethyl) 5-ethyl N-[(1 R,2R,5R)-2-hyd’roxy-2,6,6-
10 trimethylbicyclo[3.1.1]hept-3-ylidene]-3-methylglutamate (2g) in tetrahydrofuran (10
ml) and the mixture was stirred at room temperature for 4 days. The mixture was the
evaporated and the residue suspended in water (50 ml) and washed with diethyl
ether (100 ml). The aqueous phase was then adjusted to pH~7 using aqueous
sodium hydrogen carbonate solution and then extracted with diethyl ether (3 x 100
15 ml). The organic fractions were combined, dried over sodium sulphate, filtered and
evaporated to give 1-(1,1-dimethylethyl) 5-ethyl 3-methylglutamate (1.1 g) as a
yellow oil which was used in the next step without further purification.
(iv) 1-(1,1-Dimethylethyl) 5-ethyl 3-methylglutamate (1.1 g, 4.5 mmol) was left to
stand, attached to a high vacuum line, overnight and then over a weekend. Starting
20  material was still evident at this stage so toluene (30 ml) was added and the resulting
mixture was heated at 110°C overnight. Evaporation gave 1,1-dimethylethyl 3-
methyl-5-oxoprolinate (0.79 g) which was used in the next step without further
purification.
(v) 1,1-dimethylethyl 3-methyl-5-oxoprolinate (0.79 g, 3.96 mmol) was dissolved in
25  tetrahydrofuran (8 ml) and treated with methyl iodide (0.27 ml, 4.36 mmol). The
mixture was then cooled to 0°C and treated portion-wise with sodium hydride (60% in
oil, 0.170 g, 4.36 mmol). The mixture ceased bubbling after 30 minutes at 0°C and
was then allowed to warm to room temperature and stirred overnight. The mixture
was quenched by addition of saturated aqueous ammonium chloride solution (10 ml)
30 and the organic layer was separated and put aside. The aqueous layer was
extracted with dichloromethane (3 x 20 mil) and the combined extracts were dried
using a hydrophobic frit. All of the organic fractions (including that put aside earlier)
were combined and evaporated to give crude 1,1-dimethylethyl 1,3-dimethyl-5-
oxoprolinate (0.770 g) as a yellow gum which waé used without further purification.
35 (vi) 1,1-Dimethylethyl 1,3-dimethyl-5-oxoprolinate (0.770 ¢, 3.62 mmol) was
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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resulting residue with toluene then gave unreacted starting material (0.600 g). This

was again taken up in dichloromethane (2 ml) and treated with trifluoroacetic acid (2

ml) once more. After stirring for 2 hrs the mixture was evaporated and the residue

again azeotroped with toluene (10 ml) to give crude 1,3-dimethyl-5-oxoproline (0.760
5 g) which was used without any additional purification.

Example 130 N-[(2-chloro-4-fluorophenyl)methyl]-1-ethyl-4,4-dimethyl-5-
oxoprolinamide (E130)

10
1-ethyl-4,4-dimethyl-5-oxoproline (0.130 g, 0.702 mmol, prepared as described
below), 1-Hydroxybenzotriazole (0.161 g, 1.053 mmol), and N-(3-
dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (0.202 g, 1.053 mmol)
were dissolved in dichloromethane (6 ml) and stirred for 15 minutes at room

15 temperature. ‘[(2-chioro-4-fluorophenyl)methyilamine (0.134 g, 0.842 mmol) and
diisopropylethylamine (0.184 mi, 1.053 mmol) were then added to the mixture and
stirring continued overnight at room temperature. The mixture was then concentrated
in vacuo and the residue partitioned between ethyl acetate and water and extracted
with ethyl acetate. The combined organic layers were washed sequentially with 3N

20 citric acid, water, saturated aqueous sodium carbonate, water (x3), and then brine
and dried over anhydrous sodium sulfate. Concentration gave a crude solid which
was subsequently purified by mass-directed automated HPLC to give N-[(2-chloro-4-
fluorophenyl)methyl]-1-ethyl-4,4-dimethyl-5-oxoprolinamide (0.146 g) as a solid.
LC/MS [M+H]" = 327/329, retention time = 2.35 minutes.

25
The 1-ethyl-4,4-dimethyl-5-oxoproline 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%

30 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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Concentration gave a crude solid which was purified by automated flash silica-gel
column chromatography (Biotage SP4), eluting with a 0-100% gradient of ethyl
acetate in hexane, to give pure 1-ethyl-5-{[(triphenylmethyl)oxy]methyl}-2-
5  pyrrolidinone (7.09 g).
(i) To a 2M solution of lithium diisopropylamide in tetrahydrofuran (1.912 ml, 3.82
mmol) at -78°C was added, drop-wise, a soluton of 1-ethyl-5-
{[(triphenylmethyl)oxy]methyl}-2-pyrrolidinone (1.34 g, 3.48 mmol) in tetrahydrofuran
(10 ml) and the resulting mixture was stirred for 1 hr at -78°C. lodomethane (0.239
10 ml, 3.82 mmol) was then added and after stirring for a further 1 hr at -78°C the
mixture was allowed to warm to room temperature over 3 hrs. The mixture was then
re-cooled to -78°C and treated, drop-wise, with a further aliquot of a 2M solution of
lithium diisopropylamide in tetrahydrofuran (1.912 mil, 3.82 mmol). After stirring for
an additional 1 hr at -78°C the mixture was again treated with iodomethane (0.239
15  ml, 3.82 mmol) and then the mixture was allowed to warm to room temperature and
stirred overnight. The mixture was quenched with saturated aqueous ammonium
chloride and then extracted with ethyl acetate (2x). The combined organic extracts
were then washed with water (3x) and then with saturated aqueous sodium chloride
solution, dried over anhydrous sodium sulphate, and concentrated to a crude oily
20 solid (1.7 g). The crude solid was purified by automated flash silica-gel column
chromatography (Biotage SP4), eluting with a 0-100% gradient of ethyl acetate in
hexane, to give pure product fractions (i.e. 1-ethyl-3,3-dimethyl-5-
{[(triphenyimethyl)oxy]methyl}-2-pyrrolidinone (0.468 g)) as well as pure
monoalkyated material (i.e. 1-ethyl-3-methyl-5-{[(triphenylmethyl)oxy]nﬁethyl}-Z-
25  pyrrolidinone (0.524 g)) and a mixture of these two (0.240 g). The desired product
was set aside while the 1-ethyl-3-methyl-5-{[(triphenylmethyl)oxy]methyl}-2-
pyrrolidinone and the mixed material were combined and dissolved in tetrahydrofuran
(20 ml). This solution was then added drop wise to a 2M solution of lithium
diisopropylamide in tetrahydrofuran (1.912 ml, 3.82 mmol) at -78°C and stirring at this
30 temperature was continued for 1 hr. lodomethane (0.239 ml, 3.82 mmol) was then
added to the mixture and the mixture was allowed to warm to room temperature over
4 hrs. Workup as described above gave an additional batch of 1-ethyl-3,3-dimethyl-
5-{[(triphenylmethyl)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
35 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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left to stand for 4 days at room temperature and then the resin was removed by
filtration (washing with methanol). = The combined methano! fractions were
concentrated to give a crude oil (1.62 g) which was purified by automated flash silica-
5 gel column chromatography (Biotage SP4), eluting with a 0-100% gradient of ethyl

acetate in hexane, to give pure 1-ethyl-5-(hydroxymethyl)-3,3-dimethyl-2-
pyrrolidinone (0.376 g) as an oil that solidified on standing.
(iv)  1-Ethyl-5-(hydroxymethyl)-3,3-dimethyl-2-pyrrolidinone (0.366 g, 2.1 mmol),
sodium chlorite (0.387 g, 4.3 mmol), and a 1M aqueous sodium phosphate

10 monobasic buffer solution (2.46 ml, 2.46 mmol) were combined in acetonitrile (3 ml)
and heated to 40°C. A few crystals of TEMPO (2,2,6,6-tetramethyl-1-piperidinyloxy
free radical) and approximately 1 drop of bleach (sodium hypochlorite solution,
available chlorine >12%) were then added to the mixture and stirring continued at
40°C for 4 hrs. The mixture was then poured onto ice containing 1% w/w sodium

15 sulphite and the resulting mixture was extracted with ethyl acetate (x3). The
combined organic extracts were washed with saturated aqueous sodium chloride and
then dried over magnesium sulphate and concentrated to give 1-ethyl-4,4-dimethyl-5-
oxoproline (0.392 g) as a white solid which was used without additional purification.
LC/MS [M+H]" = 186.

20 . »
Example 131 N-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-1-ethyl-4,4-dimethyl-5-
oxoprolinamide (E131)

25  N-{[2-Chloro-3-(trifluoromethyl)phenyllmethyl}-1-ethyl-4,4-dimethyl-5-oxoprolinamide
was prepared in a manner analogous to that described above for the synthesis of N-
[(2- ch|oro-4-fluorophenyl)methyl] 1-ethyl-4,4-dimethyl-5-oxoprolinamide (E130) but
using {[2-chloro-3-(trifluoromethyl)phenyljmethyl}amine in the place of [(2-chloro-4-
fluorophenyl)methyljamine.

30 LC/MS [M+H]" = 377/379, retention time = 2.63 minutes.

Example 132 N-[(2-chloro-3,4-difluorophenyl)methyl]-1-ethyl-4,4-dimethyl-5-
oxoprolinamide (E132)
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N-[(2-chloro-3,4-difluorophenyl)methyl}-1-ethyl-4,4-dimethyl-5-oxoprolinamide ~ was

prepared in a manner analogous to that described above for the synthesis of N-[(2-
5  chloro-4-fluorophenyl)methyl]-1-ethyl-4,4-dimethyl-5-oxoprolinamide (E130) but using

[(2-chloro-3,4-difluorophenyl)methyllamine hydrochloride (prepared as described

above for Example 36) in the place of [(2-chloro-4-fluorophenyl)methyl]lamine.

LC/MS [M+H]" = 345/347, retention time = 2.43 minutes.

10 Example 133 N-[(2-chIoro-4-f|uorophenyl)methyl]-1-ethyl-5-oxo-4,4-
bis(phenylmethyl)prolinamide (E133)

Ph
Ph

N-[(2-chloro-4-fluorophenyl)methyl]-1-ethyl-5-ox0-4,4-bis(phenylmethyl)prolinamide
15  was prepared in a manner analogous to that described above for the synthesis of N-
[(2-chIoro-4-f|uorophenyl)methyl]-1-ethyl-4,4-dimethyI-S-oxoproIinamide (E130) but
- using 1-ethyl-5-ox0-4,4-bis(phenylmethyl)proline in the place of 1-ethyl-4,4-dimethyl-
5-oxoproline. 1-Ethyl-5-ox0-4,4-bis(phenylmethyl)proline was prepared in a manner
analogous to that described for 1-ethyl-4,4-dimethyl-5-oxoproline in example 130
20 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.

25 Example 134 N-{[2-chloro-3-(trifluoromethyl)phenyljmethyl}-1-ethyl-5-0x0-4-
(phenylmethyl)prolinamide (E134)
Ph
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N-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-1-ethyl-5-oxo-4-
(phenylmethyl)prolinamide was prepared in a manner analogous to that described
above for the synthesis of N-[(2-chioro-4-ﬂuorophenyl)methyl]-1-ethyl-5-oxo-4-
(phenylmethyl)-prolinamide (E37), but using {[2-chloro-3-
(trifluoromethyl)phenyljmethyl}amine in the place of [(2-chloro-4-
fluorophenyl)methyllamine. Method B, as described in Example 37, was used to
prepare the 1-ethyl-5-0x0-4-(phenylmethyl)-proline.

LC/MS [M+H]" = 439/441, retention time = 2.99 minutes.

Example 135 N-{[2-Cyano-3-(trifluoromethyl)phenyl]methyl}-1-methyl-5-
oxoprolinamide (E135)
o}
© I
N
N-{[2-Cyano-3-(trifluoromethyl)phenyllmethyl}-1-methyl-5-oxoprolinamide was

prepared in a manner analogous to that described above for the synthesis of N-{[2-
cyano-3-(trifluoromethyl)phenylmethyl}-1-ethyl-5-oxoprolinamide (E105) but using 1-
methyl-5-oxo-proline in place of 1-ethyl-5-oxo-proline.

LC/MS [M+H]" = 326, retention time = 2.02 minutes.

Example 136 N-(2-biphenylylmethyl)-1-ethyl-5-oxoprolinamide (E136)

: J

Ny

SR l
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
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Where indicated in the above examples, the microwave reactor used was a Biotage
Initiator™. Reactions were carried out using normal power output unless specified
otherwise.

Mass-directed automated HPLC

Where indicated in the above examples, purification by mass-directed automated
HPLC was carried out using the following apparatus and conditions:

Hardware

Waters 2525 Binary Gradient Module
Waters 515 Makeup Pump

Waters Pump Control Module

Waters 2767 Inject Collect

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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compound of interest. They have a 13.5-minute runtime, which comprises a 10-
minute gradient followed by a 3.5 minute column flush and re-equilibration step.
Large/Small Scale 1.0-1.5 = 5-30% B

Large/Small Scale 1.5-2.2 = 15-55% B

Large/Small Scale 2.2-2.9 = 30-85% B

Large/Small Scale 2.9-3.6 = 50-99% B

Large/Small Scale 3.6-5.0 = 80-99% B (in 6 minutes followed by 7.5 minutes flush
and re-equilibration)

Flow rate
All of the above methods have a flow rate of either 20mis/min (Small Scale) or
40mlis/min (Large Scale).

Chiral HPLC
Apparatus and conditions used to characterize enantiomeric purity of selected

samples was as follows:

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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Mobile phase: Heptane:absolute ethanol (80:20) v/v pump-mixed
Flow rate: 1mi/min

Temperature: Ambient

U.V. Wavelength: 215nm

Method (D)

Instrument: Agilent 1100 Series Liquid Chromatogram

Column: Chiralpak AS (250mm x 4.6mm; 10um particle size)
Mobile phase: Heptane:absolute ethanol (80:20) v/v pump-mixed
Flow rate: 1mi/min

Temperature: Ambient

U.V. Wavelength: 215nm

Liguid Chromatography / Mass Spectrometry

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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A : Aqueous solvent = Water + 0.05% Formic Acid
B : Organic solvent = Acetonitrile + 0.05% Formic Acid

Method
The generic method used has a 5 minute runtime.

Time / min | %B
0 3
0.1 3

4 97
4.8 97
4.9

5.0

The above method has a flow rate of 3ml/mins.
The injection volume for the generic method is 5ul.
The column temperature is 30deg.

The UV detection range is from 220 to 330nm.

Pharmacological data

Compounds of the invention may be tested for in vitro biological activity at the P2X7
receptor in accordance with the following studies:

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

102

4111

c

72



40 I F F F Exanpl e No. Chem cal nane Structure 74

N-[ (2- chl or o- 6- net hyl phenyOnet hy11- 1- et hyl - 5-oxo-prolinam de 01 a 75
N[ (3, 4- dwohbawmpdyenyO net hy1J- 1- et hyl- 5- oxo- prol i nam aeTiEP4dt/08¢75 6
Nf (2- chl or ophenyOnret hyl ] - 1-et hyl -5- oxoprolinam de 40 a ci 77

reactive black 5 (Aldrich). Cellular accumulation of ethidium was determined by

measuring fluorescence (excitation wavelength of 530nm and emission wavelength

of 620nm) from below the plate with a Canberra Packard Fluorocount (Pangbourne,

UK) or a Flexstation.ll (Molecular Devices) Antagonist plCs, values for blocking ATP
5  responses were determined using iterative curve fitting techniques.

Fluorescent Imaging Plate Reader (FLIPR) Ca Assay

Studies were performed using NaCl assay buffer of the following composition (in mM)

for human P2X7: 137 NaCl; 20 HEPES; 5.37 KCI; 4.17 NaHCOg3; 1 CaCl,; 0.5
10 MgSO,; and 1g/L of D-glucose (pH 7.4).

HEK293 cells, expressing human recombinant P2X7 receptors, were grown in poly-
L-lysine pretreated 384 well plates for 42-48h. (The cloning of the human P2X7
receptor is described in US 6,133,434). The cells were washed three times with 80ul
15  of assay buffer, loaded for 1h at 37°C with 2uM Fluo4 (Teflabs), washed three times
again, and left with 30ul buffer before the addition of 10 ul of 4x concentrated test
compound. The cells were then incubated at room temperature for 30 mins before
addition (online, by FLIPR384 or FLIPR3 instrument (Molecular Devices)) of
Benzoylbenzoyl-ATP (BzATP) 60uM final assay concentration. The BzATP
20  concentration was chosen to be close to the ECg for the receptor type. Incubations
and reading were continued for 90sec, and intracellular calcium increase was
determined by measuring fluorescence (excitation wavelength of 488nm and
emission wavelength of 516nm) from below the plate, with FLIPR CCD camera.
Antagonist plCs, values for blocking BzATP responses were determined using
25 iterative curve fitting techniques.

The compounds of Examples 1-136 were tested in the FLIPR Ca Assay and/or the

Ethidium Accumulation Assay for human P2X7 receptor antagonist activity and found

to have pIC50 values > 4.7 in the FLIPR Ca Assay and/or pIC50 values > 5.5 in the
30  Ethidium Accumulation Assay.

In Vivo data
Rat model of neuropathic pain

35 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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Ctrif m[‘%ng?q?@ﬁcp%ﬂy@?q@fﬁ&ﬁ/} Rfn, Vai 85 o8 7 f7°(1888). Adult male Random
Hooded rats (180-200g) from Charles River, UK were anaesthetised with isoflurane
(3%). The sciatic nerve in the left leg was exposed at mid thigh level and 4 loose
ligatures of Chromic 4.0 gut tied around the nerve as described by Bennet et al.,

5 Pain, Vol.33, pp87-107 (1988). The wound was closed and secured with staples.
Sham rats underwent the same procedure but loose ligatures were not applied. The
presence of mechanical (tactile) allodynia was assessed using manual application of
Von Frey hair monofilaments. Monofilaments were applied in ascending order to the
plantar region of the hind paw (range: 1.4g-26g). Each hair was applied for approx. 3-

10 5 seconds until a paw withdrawal response was observed. After confirmation with
reapplication of lower and/or higher hairs, the lowest hair to give a paw withdrawal
was recorded as the threshold response (g). When stable allodynia was established
rats were dosed orally 26-33 days post surgery with compound twice daily for 8 days
with allodynia measurements recorded at least three times during the dosing period.

15  N-[(2,4-dichlorophenyl)methyl]-1-methyl-5-oxo-prolinamide (E10) and N-{{2-chloro-3-
(trifluoromethyl)phenyljmethyl}-1-methyl-5-oxoprolinamide (E51) significantly
reversed CCl-induced mechanical allodynia compared to vehicle response.

Rat model of joint pain
20 By measuring hypersensitivity post intra-articular injection of FCA into the knee, the
effectiveness of a potential analgesic in reversing FCA-induced hypersensitivity can
be assessed in a joint pain model of chronic inflammatory pain. Adult male Random
Hooded rats (150-180g) from Charles River, UK were briefly anaesthetised with
isoflurane (3%). Rats were then injected with 150 ul of Freund's complete adjuvant
25  (FCA) into the left knee joint (intra-articularly, i.art). The ability to bear weight on each
hindlimb (weight bearing, g) was measured prior to and following surgery using a
Dual Channel Weight Averager (Linton Instruments). When a stable difference in
weight bearing was established between the injected and contralateral paws, rats
were typically dosed orally (normally 13-17 days post surgery) with compound twice
30 daily for 5 days with weight bearing measurements recorded daily. N-[(2,4-
dichlorophenyl)methyl]-1-methyl-5-oxo-prolinamide  (E10) and  N-{[2-chloro-3-
(trifluoromethyl)phenyl]methyl}-1-methyl-5-oxoprolinamide (ES1) significantly
reversed FCA (i.art)-induced difference in weight bearing compared to vehicle
response and produced ED50’s <20mg/kg obtained from Area Under the Curve
35 (AUC) calculations.

Rat model of acute inflammatory pain
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animal moc}ewo? aCU8tg inflammatory pain is the Freund’s Complete Adjuvant
(FCA)-induced inflammation model. A similar model using carrageenan rather than
FCA is described by Clayton et al. in Br. J. Pharmacol. 1997; 120, 219P. Adult male
Random Hooded rats (180-220g) from Charles River, UK received an intraplantar
(i.pl) injection of 100 ul of FCA into the plantar surface of the left hind paw. The ability
to bear weight on each hindlimb (weight bearing g) was measured prior to and 24

hours after the FCA injection using a Dual Channel Weight Averager (Linton

Instruments). After the post-FCA reading, rats were typically dosed orally with
compound after which weight bearing measurements were recorded. N-[(2,4-
dichlorophenyl)methyl]-1-methyl-5-oxo-prolinamide  (E10) and  N-{[2-chloro-3-
(trifluoromethyl)phenyl)methyl}-1-methyl-5-oxoprolinamide (E51) significantly
reversed FCA (i.pl)-induced difference in weight bearing compared to vehicle
response and produced ED50’s <20mg/kg obtained from dose response curves.
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1. A compound of formula (1), or a pharmaceutically acceptable sali thereof:
R’!
RB
R®
R0

()

wherein:

R! represents unsubstituted methyl, ethyl, Css cycloalkyl, pyridinylmethyl-, phenyl or
benzyl;

R? and R? independently represent hydrogen, halogen, Gy alkyl, arylmethyl-, Cus
alkenyl, Co.s alkynyl or Cs5 cycloalkylmethyl-; and any of said Cyg alkyl, arylmethyl-,
Cag alkenyl, Ca.s alkynyl or Cs cycloalkylmethyl- is optionally substituted with 1, 2 or
3 halogen atoms;

R* R® and R® independently represent hydrogen, fluorine or methyl; and

R’, R®, R%, R' and R" independently represent hydrogen, halogen, cyano, Cqsalkyl,
Cz.s alkenyl, Co¢ alkynyl, Css cycloalkyl or phenyl, and any of said Cis alkyl, Czs
alkenyl, C..s 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 CF,.

2. A compound of formula (1), or a pharmaceutically acceptable salt thereof:
RT
R®
RQ
R0
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(phenyl nPli‘%bPe’sQﬁtQ luhglﬂgtigﬁe&nethyi, ethyl, Cs.5 cycloalkyl, phenyl or benzyl;
R? and R? independently represent hydrogen, halogen, Cig alkyl, arylmethyl, Cas
alkenyl, Ca alkynyl or Cy.5 cycloalkylmethyl; and any of said Cy.s alkyl, arylmethyl, C,.
s alkenyl, Ca.¢ alkynyl or Cas cycloalkylmethyl may be optionally substituted with 1, 2
or 3 halogen atoms;
R* R® and R® independently represent hydrogen or fluorine; and
R7, R% R, R' and R" independently represent hydrogen, halogen, cyano, Cgalkyl,
C. alkenyl, Cag alkynyl, Cas cycloalkyl, or phenyl; and any of said Cy5 alkyl, Cps
alkenyl, Cog alkynyl, Ca.s 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.

3. A compound of formula (1) or a salt thereof as defined in claim 1, wherein R'
represents methyl or ethyl.

4, A compound of formula (1} or a salt thereof as defined in claim 1 or 3, wherein
R? and R? independently represent hydrogen, fluorine or methyl.

5. A compound of formula (1) or a salt thereof as defined in any one of claims 1,
3 or 4, wherein R*, R® and R® independently represent hydrogen or methyl.

6. A compound of formula (1) or a salt thereof as defined in any one of claims 1,
3, 4 or 5, wherein R’, R, R®, R'" and R" independently represent hydrogen,
halogen, cyano, trifluoromethyl, or unsubstituted Cq.s alkyl; or R' and R together
with the carbon atoms fo which they are attached form an unsubstituted benzene
ring.

7. A compound of formula (1) or a salt thereof as defined in claim 1, wherein R’,
R®, R, R™ and R" independently represent hydrogen, chlorine, fluorine, bromine,
methyt or trifluoromethyi.

8. A compound of formula (1) or a salt thereof as defined in claim 1, wherein:

R! represents unsubstituted methyl, ethyl, Css cycloalkyl, pyridinylmethyl-, phenyl or
benzyl;

107



F C
0x0- 1- (phenyl nethyl ) Prolinamde a a N *

N- R2- chl or o- 4- f | uor ophenyQOnet hyl | - 1-

- Ci Exanpl e No.

N .

N* F

93 N- R2- chl or o- 4- f | uor opheny! ) met hyl | - 5-

R? and R® both represent hydrogen;
R* R® and R® independently represent hydrogen or methyl; and
R, R R®, R and R" independently represent hydrogen, chlorine, fluorine, bromine,

methyl or frifluoromethyl;
with the proviso that when R” and R"" are both selected from hydrogen or fluorine, at

94

cycl opent yl-%- oxoprolinamde o

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,.

9. A compound of formula (1) or salt thereof as defined in claim 8, wherein R

represents methyl or ethyl.

10. A compound or salt as defined in claim 1, which is a compound of Example 1,
3, 6, 7, 9-37, 39-42, 50-96, 101-117, 119-124, or 126-136, or a pharmaceutically

acceptable salt thereof;

Example ]
Chemical name Structure
No.
F
1 N-[(2-chloro-4-fluorophenyl)methyil-5- °ﬂ(“v©/
oxo-1-(phenylmethyl)-prolinamide ©) 0 c
F
3 N-[(2-chloro-4-fluorophenyl)methyl}-1- Oﬂr H\/Q/
N N
thyl-5-oxo-prol d
ethyl-5-oxo-prolinamide ) 1 5
F
6 N-[(2-chloro-4-flucrophenyl)methyl}-1- Oﬁ(an\/Q/
cyclopentyl-5-oxo-prolinamide Eg o Cl
F
. N-[(2-chloro-4-fluorophenyl)methyl]-1- Oﬂ(ﬁ\/g
cyclobutyl-5-oxoprolinamide 0 cl
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No.
F
H
9 N-[(2-chloro-4-flucrophenyl)methyl]-5- 05'(,\,1“/”\/@
oxo-1-phenyl-prolinamide @ 0 a
Cl
10 N-[(2,4-dichlorophenyl)methyl]-1-methyl- o H\/Q
5-oxo-prolinamide P
o) Cl
F
y N-[(2-chloro-4-fluorophenyl)methyl}-1- Oz(j\y(n\/g
methyl-5-oxo-prolinamide ;"
o} cl
F
. 1-Ethyl-5-0x0-N-[(2,3,4- oﬂn\/@
: T, N F
trifluorophenyl)methyl]-prolinamide /, I !
13 N-[(2-bromophenyl)methyl}-1-ethyi-5-0xo- 041(5\/@
prolinamide )N S Br
F
” N-[(2-chloro-6-fluorophenyl)methyl]-1- os(j\ﬂ/g\:Q
s N
ethyl-5-oxo-prolinamide ) i &
.5 | NH3-chiorophenyhmethyi}-1-ethyl-5-oxo- 0:(]\(“\/@\
cl
prolinamide /N &
I
5 N-[(4-chiorophenyl)methyl]-1-ethyl-5-oxo- Ogj\v/ﬁ\/@/
prolinamide //N
0
i
7| N{@a-dichiorophenymethyi}-1-sthyl-5- oﬂ(n\g
N N
oxo-prolinamide / i &
1-Ethyl-5-oxo-N-{[2- .
18 (trifluoromethylphenylimethyl}- O’(N\J\WN
prolinamide / 0 CFy
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zznoz

0 102 N-[(2, 4-di chl orophenypnet hylf— 1- net hyl - 5-oxo-prolinam de
a C o] 103 1-ethyl-N-{[2-fluoro-3- -
rifluoromethyl)phenyl]nethyl}-5- oxoprolinam-de 40 F 104
[ (2- cyanophenyl ) net hyl] -1-ethyl-5- oxoprolinam de OTLNO W 105
{[ 2- cyexample Chemi
emical name Structure
No.
Ci
19 N-[(4-chloro-2-methylphenyl)methyl}-1- 0 §
ethyl-5-oxo-prolinamide //N ¥
F
N-[(2-chloro-3,6-diftuorophenyl)methyl]-1- o H
20 L N F
ethyl-6-oxo-prolinamide /l 4 &1
,i | Nl-chlorophenylymethyll-1-ethyl-5-oxo- o:[]\rrﬁ\/@
prolinamide /P 4 )
Ci
,, | Nl34-dichlorophenyhmethy}--sthy5- | k}ﬂ
oxo-profinamide /;q 4 “
1-Ethyl-N-{[4-fluoro-2- F
23 (trifluoromethyl)phenyllmethyl}-5-oxo- O%H\Q
prolinamide © CF,
24 N-[(2,4-dimethylphenylimethyl]-1-ethyl-5- Oc’(jﬁ(ﬁ \/Q/
oxo-prolinamide /IN o
]
05 N-[(2-chloro-6-methylphenyl)methyl]-1- Oﬂn\p
ethyl-5-oxo-prolinamide /IN 5
N-[{2-chloro-6-flucro-3- cl
26 methylphenyl)methyl]-1-ethyl-5-0xo- o= N
prolinamide M6 E
N-[(6-chloro-2-fluoro-3- cl
27 methylphenyl)methyl}-1-ethyl-5-0xo- o= AN
prolinamide Soe F
,s | Nl2:3-dichlorophenylimetnyll-1-ethyl-5- 0,(]\](“\/@
cl
oxoprolinamide ) 5 &
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(trifluoronethyl)phenyl ynethyl)-1-ethyl-5- oxoprolinam de OQN CF 3 N
106 1-ethyl-N(1-naphthal enyl net hyl)-5- oxoprolinamde 410, VI 107

1-ethyl -5-0x0-N-([4- (trifluoronethyl)phenyllnethyfl prolinamde 00 F3
108 1-ethyl -N-{[2-fluoro-3- (trifluoronethyl)phenyl]nmethyl)-5-

oxoprol| N We | 40 OF3 ChEeer?ircT:BJ r?arrl\:lg' Structure
o.
N-[(3-chloro-2-methylphenyl)methyl]-1- o H
29 _ N cl
ethyl-5-oxoprolinamide /r 4
al
30 N-[(2,8-dichlorophenyl)methyl]-1-ethyl-5- 05{1}(“\:@
. N
oxoprolinamide J i &
1-Ethyl-N-{[4-fluoro-3- i
H
31 (trifluoromethyl)phenylimethyi}-5- Oﬂu CF,
oxoprolinamide / o
N-{[4-chloro-3- y \/@:C‘
32 (triftuoromethyl)phenyl]methyl}-1-ethyl-5- O:’(N]\”/N CF,
oxo-prolinamide ) ©
Br
N-[(4-bromo-2-fluorophenyl)methyl]-1- o H
33 . .
ethyl-5-oxoprolinamide ) 4 L
2 1-Ethyl-N-[(2-methylphenyl)methyl}-5- 0%““@
oxoprolinamide /{N o
N-{{2-chloro-3- '
35 (trifluoromethyl)phenyllmethyl}-1-ethyl-5- Oj(Nj\“/N CF,
oxo-prolinamide oo c
F
" N-[(2-chloro-3,4-difluorophenyl)methyl]-1- O;(l(ﬁ\/@i
N N F
ethyl-5-oxoprolinamide / 3 &
57 N-[{2-chloro-4-fluorophenyl)methyl]-1- .
ethyl-5-oxo-4-(phenylmethyl)-prolinamide o H\Q/
N
/’ o] cl
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Chem cal

name Structure 109 1-ethyl-5- oxo-l\]—{[3-
" (trifluoronethyl)phenyl ynet hyliprolinam de 40 F, 110 .
1- met hyl - N- (1- napht hal enyl net hyl ) - 5- oxopr ol i nam de s W11l

N-{(2-chl oro-4-fluoro-3- (trifluoronethyl)phe

5- oxopr

nyl ] net hyl}-1- net hyl -

oExarapiede N O CF3 C 112 N-{[2-chloro

Chemical name

| 3.
Structure

methyl-5-oxoprolinamide

No.
[«
39 1-cyclopropyl-N-[(2,4- N/@\m
dichlorophenyl)methyl]-5-oxoprolinamide \, 7
)
N-{[2-Chloro-3- H
0
40 (trifluoromethyl)phenyllmethyl}-1- ﬁj\’r" CF,
s o} Cl
cyclopropyl-5-oxoprolinamide
F
41 N-[(2-chloro-4-flucrophenyl)methyl]-1- osﬂj\rﬁ \/Q/
cyclopropyl-5-oxoprolinamide A 3 o
cl
42 N-[(2,4-dichlorophenyl)methyl}-1-ethyl- o .
4,4-dimethyl-5-oxoprolinamide /,N
o} cl
50 N-[(2,3-dimethylphenyl)methyl]-1-ethyi-5- o H
oxoprolinamide )N i
N-{[2-chloro-3- .
51 (triflucromethyl)phenyljmethyl}-1-methyl- OﬂfN cF,
5-oxo-prolinamide f 0 Cl
F
5 N-[(2,3-dichloro-4-fluorophenyl)methyl}-1- 04’]\(“\/@
methyi-5-oxoprolinamide f‘ X & d
' F
o3 | NH2-chioro-3 4-diluorophenyhmethyl}-1- J\—)YH\/Q
methyl-5-oxoprolinamide ° v 1 F
Ccl
e N-[(4-chloro-2-methylphenyl)methyl]-1- “Q
A
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(trifluoromethyl)phenyl]nmethyl}-1- cycl obutyl- 5-ﬁoxoprol i nam de

40CF3 ci

113 N-[(3-chl oro-2-net hyl phenyl ) nmet hy1] - 1-
cycl obut y1-5- oxoprol i nam de Cl

114 1-cycl obutyl -N-1(2, 4-

di chl orophenyl) nmet hyl ] - 5- oxoprol i nam de Cl.40 a 115
N[ ( 2- gHExa@mopld,j4- di f | uor gphenyl ) met hy11- 1-
cycl obyt y1e 5- oxopr ol i nam(ﬁ'@m'xaaﬂ?“ite Structure
F
N-{{4-flucro-2-
55 (triflucromethyi)phenyllmethyl}-1-methyl- ’ID\\{H
5-oxoprolinamide L S
56 N-[(2,3-dichlorophenyl)methyi]-1-methyl- IL/Q\C‘
5-oxoptolinamide 0 ;!q \ <l
Cl
o, | M-2s-dichiorophenyhmethyl-t-methy- N\Q
B-oxoprolinamide 0% &
. N-[(3-chloro-2-methylphenyl)methyll-1- N\Qc,
methyl-5-oxoprolinamide O’E?\\g
N-{[2-fluoro-3- Q\ﬁ;
59 (trifluoromethyl)phenyljmethyl}-1-methyl- . ’O\\{N C g
N
5-oxoprolinamide | ©
60 N-[(3-ch|oro—2-fluorophenyl)méthy!]—1 - N\Q‘m
methyl-5-oxoprolinamide O’L_h F
Cl
Cl
{ N-[(2,4-dichloro-6-methylphenyl)methyl]- N\Q
° 1-methyl-5-oxoprolinamide oﬂ?j{
(s}
F
1-methyl-N-{[2-methyl-3- f;
62 (trifluoromethyl)phenyl]methyl}-5- 1 N
oxoprolinamide 4 >
3 N-[(2-bromo-4-flucrophenyl)methyl}-1- N/\b»
° methyl-5-oxoprolinamide N F
Qo
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~a 116 1-cyclobutyl-N-[(213- dichlorophenyl)nethyl] 5- oxoprol i nam de 0O
00 a a 117 1-cycl obutyl-N-{[ 2- net hyl - 3- -

(trifluoronethypphenylinmethyl}-5- oxoprolinam de 10 CF3 Exanpl e

No. Chelgi cal nane Structure 119 N {[2-chloro-3-

(trifl upExarapley| ) phenyl ] net hy1} - 5- Oxo- 1-

(2-pyridi ngLmetihyl ) prol i fdH f%‘sa ame [ ¢ g Structure

N-{[3-fluoro-2- N i
64 (trifluoromethyl)phenyljmethyi}-1-methyl- Qj‘w
N

5-oxoprolinamide ~
F
N-[(2,3-dichloro-4-fluorophenyl)methyl]-1- o

65 — N a

ethyl-5-oxoprolinamide /f 1
1-ethyl-5-0x0-N-[(2,4,6- ﬂ/

66 , . 04:5\(‘
P

trimethylphenylimethyl]-prolinamide

o, | M23-ciluorophenymethyl-1-etnyl5- D:(\’H(N\/Q\
oxoprolinamide /JN 4 r
C
N-[(3,5-dichlorophenyl)methyl]-1-ethyl-5-
68 - ﬂ\(N “

oxoprolinamide 0"y
J o)
69 N-[(3-chloro-2-fluorophenyl)methyl]-1- I)\WN\Q\CI
ethyl-5-oxoprolinamide ° )N | F
—
70 N-[(2-chloro-4-fluorophenyl)methyl}-1- 041’(“‘/@/
. N
ethyl-5-oxo-prolinamide //
0 Cl
Cl
71 N-[(2,4-dichlorophenyl)methyl]-1-ethyl-5- D\"/N \/Q/
O
oxo-prolinamide )N 5 o
N-{[2-chloro-3-
72 (trifluoromethyl)phenyl]methyl}-1-ethyl-5- 04%(” ';
. ) -0 ¢ F
oxo-prolinamide
N-{[4-chloro-3- o
73 (trifluoromethyl)phenyllmethyi}-1-ethyl-5- °4QT N E
oxo-prolinamide ) © i

114



N W 120 N-{[2-chl oro- 3-

1- cycl opExgmpleN

oxopr ol

(trifluoronethyl)phenylinethyi}-5-oxo- 1-

(3-pyridinylnmethyl)prolinamde FF F Cl s N WoNfl 121
N-[ (2, 4-di chl or ophenyl ) net hyl ] - 5- oxo- 1-
(3-pyridinylnethyl)prolinamde Cla NOci 122
l-[(2 4- di chl or ophenyl ) net hyl ] } 2- met hy1- 5-
i nam) de Chemical name Structure
24 N-[(2-chloro-6-methylphenyl)methyl]-1- ’O\(N\j@
O
ethyl-5-oxo-prolinamide )N o cl
Cl
N-[(3,4-dichlorophenyl)methyl}-1-ethyl-5- N\/CI:
75 L. 0F Ny cl
oxo-prolinamide ) o
76 N-[(2-chlorophenyl)methyl]-1-ethyl-5- I}\H’N \/Q
(o]
oxoprolinamide )N o ¢l
Ct
N-[(2,6-dichiorophenyl)methyl]-1-ethyl-5-
77 . . o N
oxoprolinamide j s &
78 N-[(2-chloro-3,4-difluorophenyl)methyl]-1- Oj(jY i’:ég
N.
ethyl-5-oxoprolinamide
Vi p I
Cl
2o N-[(4-chloro-2-methylphenyl)methyl]-1- OA/er(N\:@’
ethyl-5-oxoprolinamide )N !
1
50 N-[(2,3-dichlorophenyl)methyl]-1-ethyl-5- “
N
oxoprolinamide OI)NJ\W
o]
1-ethyl-N-{[4-fluoro-2- ’
81 (trifluoromethyl)phenyljmethyl}-5- 0‘{9\\(”
oxoprolinamide oo F7L°F
N-{(3-chloro-2-fluorophenyl)methyl]-1- o
82 L N ¢l
ethyl-5-oxoprolinamide /r 1 !
-{[4-fluoro-2- F
83 (trifluoromethyl)phenylimethyl}-1-methyl- OJ/?\”/”
5-oxoprolinamide © N
84 N-[(2,3-dichlorophenyl)methyl]-1-methyl- OJZH(N\Q‘
5-oxoprolinamide lM 3 4 “
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123 N-[(2, 4-di chl orophenyOrnet hyl ] -1-et hyl-2- nethyl - 5- oxopr of i nam de
0 a oCl 124 1-cyclobutyl-N-[(2,4- dichlorophenyl)nethyl]-2-nmethyl-5-
oxoprolinam de 40 ci ci 126 N 1(2, 4-di chl orophenyl ) net hyl11-1, 2-

di met hyl- 5- oxoprolinam de a N oa 127

N[ (2, 4-EkamppleriophenyOret hyl ] - 153, 3- tri nmet hyll- 5- oxopLgl i pam de /ci
o--- ,'|11 .0 Q oa 128 NCHEnifldyame;. Structiire

(trifl LOI’C”%'[ hyl ) phenyl ynethyl)-1,3,3- trinetlhyl-5-oxoprolinam de
N-{[2-chloro-3-

85 {trifluoromethyl)phenyllmethyl}-1-methyl- O%N F
o

' F
5-oxo-prolinamide o "F

Cl
o | N-@-dichiorophenymetnyil-T-methy- °:(jw“\j©
5-oxoprolinamide r
o N-[(3-chloro-2-methylphenyl)methyl}-1- oﬂNV@
methyl-5-oxoprolinamide h “
N-{[2-fluoro-3-
88 (trifluoromethyl)phenyllmethyl}-1-methyl- OﬂN\/Q\‘f’
F
Q

5-oxoprofinamide
|
89 N-[(5-chloro-2-methylphenyl)methyl]-1- o
methyl-5-oxoprolinamide h N
0 N-[(3-chloro-2-flucrophenyl)methyl]-1- 0,{3\{(}4\/@\
° methyl-5-oxoprolinamide / ¢
F
. N-[(2-chloro-4-fluorophenyl)methyl]-5- 05(1\,1(“\/@/
° oxo-1-phenyl-prolinamide @ 0 ¢l
N-{[2-chloro-3- o o ;:
92 (trifluoromethyi)phenyllmethyl}-5-oxo-1- : ﬁ(jvrn N

(phenylmethyl)-prolinamide

Cl F
03 N-[(2-chloro-4-flucrophenyljmethyl}-5- Oj(j\(f"\:@/

oxo-1-(phenyimethyl)prolinamide

© cl
4 N-[(2-chloro-4-fluorophenyl)methyl]-1- t{.lr\@,,,
o cyclopentyl-5-oxoprolinamide d
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/| of---
T NA{[2-¢C

di nmet hy1l- 5- oxopr ol i nam de

HOO NCF3 /ci

hl or o- 3-

Exanpl e No. Chemi cal

name Structure 129

(trifluoromethyl)phenyl]nethyl)-1, 3-

4111 C F3 a 130

N- R2- chl or 0- 4-fl uor ophenAnet hyl ] - 1-

ethyl-4

, Bxathpiet |hyl - 5- oxoproli ham de 40 a 131 N-{(2-¢hl oro-3-
(trifluporogethyl ) phenyl i feteipicpl Ramey| - tructure
4, 4-di net hy1- 5-loxoprol i nami de
N-{{2-chloro-3- O:(j\n,
N
95 (triflucromethyl)phenyljmethyl}-1- Eg i - i
Cl
cyclopentyl-5-oxoprolinamide ]
F
9 N-[(2-chioro-4-fluorophenyl)methyl}-1- °:<;%(N¢©/
cyclobutyl-5-oxoprolinamide é 0 cl
F F
F
N-{[2-chloro-3- 31;5
101 (trifluoromethyl)phenyllmethyl}-5-oxo-1- o%”
(phenylmethyl)- prolinamide d ©
cl
102 N-[(2,4~dichlorophenyl)methyll-1-methyl- ’J’\_j\’("'\/@,
5-oxo-prolinamide © 'i'
o) Cl
1-ethyl-N-{[2-flucro-3- H
103 (trifluoromethyl)phenyl]methyl}-5- O’J\Nj\”/"' CF,
oxoprolinamide ) O F
N-[(2-cyancphenyl)methyl}-1-ethyl-5- o
104 [(2-oyanophenyhmethyl}-1-efhy ﬁN
oxoprolinamide 0 I
N
N-{[2-cyano-3- o
105 (trifluoromethyl}phenyl]methyl}-1-ethyl-5- ﬁ“l](” CF,
()
oxoprolinamide IN]
(06 1-ethyl-N-{1-naphthalenylmethyl)-5- oﬂh{ gl
oxoprolinamide /'fl 4 O
CF,
1-ethyl-5-ox0-N-{[4- . \/@’
107 . o N
(trifluoromethyl)phenyijmethyl}prolinamide /}" I
1-ethyl-N-{[2-fluoro-3-
108 (trifluoromethyl)phenyllmethyl}-5- O%N\/Q\CFS
oxoprolinamide o F
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01F aF 132 N-[(2-chl oro-3, 4-difluorophenyl)nethyl]-
-4, 4- di met hyl
N-[ (2-chl oro-4-fl uorophenyOnret hyl ] -
bi s(phenyl nethyl )prolinamide Ph / Ph 40 C
oExarspley

et hyl

(triflu
0X0- 4- (

- 5- oxopr ol i nam de 40 Cl

133
et hyl- 5- oxo- 4, 4-
134 N-{(2-chl oro-3-

phelqg_l e

Dphenyl | me
t hyl ) proli

Todal ndneo o

13

6 N 112- Efriciurs.

1-ethyl-5-oxo-N-{[3-

oxoprolinamide

109 _ OQN\/QCF
(triflucromethyl)phenyllmethyl}prolinamide J 3
1-methyl-N-(1-naphthalenylmethyl])-5- o H O
110 o N
oxoprolinamide P d O
N-{[2-chloro-4-fluoro-3- F
111 (trifluoromethyl)phenylimethyf}-1-methyl- Oﬂ“\ﬂcﬁ
5-oxoprolinamide ! o] Cl
N-{[2-chloro-3- o H
112 (triflioromethyl)phenyl]methyl}-1- N CFs
. o] Cl
cyclobutyl-5-oxoprolinamide é
13 N-[(3-chloro-2-methylphenymethyl]-1- 0 H\/Q\ o
cyclobutyl-5-oxoprolinamide é 0
Cl
114 1-cyclobutyl-N-[(2,4- O{DYH\/Q/
dichlorophenyl)methyl]-5-oxoprolinamide é 0 Cl
F
15 N-[(2-chloro-3,4-difluorophenylymethyl]-1- Oﬂrﬁ\/Q;
cyclobutyl-5-oxoprolinamide é o} ci
H
116 1-cyclobutyl-N-[(2,3- Oﬂn\/@m
dichlorophenylimethyl]-5-oxoprolinamide é 0 cl
1-cyclobutyl-N-{[2-methyl-3-
117 (trifluoromethyl)phenyllmethyl}-5-
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(trifl wuoronmethyl)phenyl]nethyl)-1-methyl- 5-oxoprolinam de Sl cP3
Nl 136 N-(2-biphenylylnmethyl)-1-ethyl-5- oxoprolinamde 5 0 11. A
conpound or a salt thereof as defined in claiml1, which is

N-{[ 2- géoro-l’s.-
(trifl ydr>amriayl ) phenyligeth -1- t hyl - 5-o0xXoProlin

phar mageutygal lly accept agﬁg"ﬁ{’ﬁ a{rﬁ?;r eof. 12. A corrpaﬁl'.c;)quﬂ%kl or a salt
t hereofl_as defilned in claim11_which is N{[12-chlgrg-3

(trifldoronet hyl) phenylinmet hyl p- net hyl - 5- 0X0-|L- prol i nam de or§

phar maqeut i cal lly accept abNg[2seHidrotder eof . 13. A co nd &

t her eofl as_defijned_in cl , 4-
di chl or ophéﬁyOrre fﬁ'{}?‘?mﬁ‘eﬂﬁﬁﬂé@ygﬂﬁﬁyl}' '81“7 ann de oP
phar madeut i cal liy acqgpyabinginesiy)ptdinaeife. 14, @p)oun%l or a salt
thereofl, as deflined in claim13, which is N-[|(2, 452N
E

di chl orjophenyl)|met hy0- 1- net hyl - 5-oxo0-1-Prol
accept gbl e salt| thereof. 15. A pharmaceutical conposition whi
conpri ges a cornpound of f;q ?J&mor()@_ or a salt|thereof as deN
any ong of the |preceding nms and a ggar macieut i cal | y _lacgept

carrier or12Qxcgp|(’i§lﬂU0F0Wwyl)Ah%wlﬂﬂlﬁ!Mi Xq-dt nul a ( alt thereof
defijned i [ . 17. Us
as defifned in gny Oﬂgnﬁfgd?},@m])ﬁdﬁn%ﬁ,def or use i Ej%ra?)y. §

of a cgnpound df fo a salt thereo gfe ined in any on€
of clailms 1 to|14, for the nmanufacture of a nedicament for the

treatmgnt—of pgin, 1nilanmati on or a neur odeaner at di r418.
Use of |a conpoynd of formula (1) or alt th reﬂﬁﬁ%,\j ned Un any
one of cla,i'gﬂs 1 thsl24- d'FUP’WHé”%‘F@C?’H?‘%" a i damiint for the
t r eat megnt pr evenﬁgcgyngfnypma‘mgmhgﬁwaoal n, | ne t hi’c pain or

vi sceral pain. a conpound of formi a Jor asalt thered
as defiljned in gny one of clains 1 to 14, for the manufacture of a

nmedi canent f or [t he trea}_gycrﬂéprgigy!wﬁgﬁntl on of | Al zhejrer' s di
122 dichlorophenyiymethyl]-2-methyl-5-
oxoprolinamide

Cl
N-[(2,4-dichlorophenyl)methyll-1-ethyl-2- o N
128 thyl-5 linamide
methyl-5-oxoproli ) i

Cl

ci

1-cyclobutyl-N-[(2,4- O%H\/Q’
124 dichlorophenyl)methyl]-2-methyl-5- N I I
oxoprolinamide é

i
126 N-[(2,4-dichlorophenyl)methyl]-1,2- 04]%,}1 \Q’
dimethyl-5-oxoprolinamide yl I

—+

C
cl
o7 N-[(2,4-dichlorophenyl)methyl]-1,3,3- O{fr'&‘ \/Q/
1 trimethyl-5-oxoprolinamide Fl
0 c

N-{[2-chloro-3-
128 (trifluoromethyl)phenyllmethyl}-1,3,3- 0 ; ﬁ\/Q\CFS
0

trimethyl-5-oxoprolinamide
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Example

Chemical name Structure
No.
N-{[2-chloro-3-
129 (triflucromethyl)phenyl]methyl}-1,3- Ny N oF
3
dimethyl-5-oxoprolinamide I8 &
F
130 N-[(2-chloro-4-fluorophenyl)methyl}-1- o 4
ethyl-4,4-dimethyl-5-oxoprolinamide /r
o} cl
N-{{2-chloro-3~
131 (trifluoromethyl}phenyllmethyt}-1-ethyl- 0 H\/Q*F
4,4-dimethyl-5-oxoprolinamide /}‘l c cl F F
F
132 N-[(2-chloro-3,4-difluorophenyl)methyl]-1- o n
ethyl-4,4-dimethyl-5-oxoprolinamide )N F
0 cl
Ph
N-{(2-chlaro-4-fluorophenylimethyl]-1- Ph F
133 ethyl-5-0x0-4,4- 0 ﬁ\/Q/
bis(phenylmethyl)prolinamide /N i &
Ph
N-{[2-chloro-3-
134 (trifluoromethyl)phenylimethyl}-1-ethyl-5- | o H &F
oxo-4-(phenylmethyl)prolinamide )N A Sk F
N-{[2-Cyano-3- o
N
135 (trifluoromethyl)phenyfimethyl}-1-methyl- IN CF,
5-oxoprofinamide ° I
0
N-(2-biphenylylmethyl)-1-ethyl-5- 4.\11\(“ O
136 (2-biphenylyimethyl) y P

oxoprolinamide
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11. A compound or a salt thereof as defined in claim 1, which is N-{[2-chloro-3-
(trifluoromethyl)phenylimethyl}-1-methyl-5-oxoprolinamide or a pharmaceutically
acceptable salt ihereof.

12. A compound or a sait thereof as defined in claim 11, which is N-{[2-chloro-3-
(triflucromethyl)phenyllmethyl}-1-methyl-5-oxo-L-prolinamide or a pharmaceutically
acceptable salt thereof.

13. A compound or a salt thereof as defined in claim 1, which is N-{(2,4-
dichlorophenyl)methyl]-1-methyl-5-oxo-prolinamide or a pharmaceutically acceptable
salt thereof.

14. A compound or a salt thereof, as defined in claim 13, which is N-{(2,4-
dichloropheny)methyl]-1-methyl-5-oxo-L-prolinamide ~ or ~a  pharmaceutically
acceptable salt thereof.

15. A pharmaceutical composition which comprises a compound of formula (i) or
a salt thereof as defined in any one of the preceding claims and a pharmaceutically
acceptable carrier or excipient.

16. A compound of formula (I} or salt thereof as defined in any one of claims 1 to
14, for use in therapy.

17.  Use of a compound of formula (1) or a salt thereof as defined in any one of
claims 1 to 14, for the manufacture of a medicament for the treatment of pain,
inflammation or a neurodegenerative disease.

18. Use of a compound of formula (l) or a salt thereof as defined in any one of
claims 1 to 14, for the manufacture of a medicament for the treatment or prevention
of inflammatory pain, neuropathic pain or visceral pain.

19.  Use of a compound of formula (1) or a salt thereof as defined in any one of

claims 1 to 14, for the manufacture of a medicament for the treatment or prevention
of Alzheimer’s disease.
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