2 3 JAN 2007 WO 2004/018433 PCT/ EP2003/ 009217 PYRI M DI NE DERI VATI VES AND
THEI R USE AS CB2 MODULATORS The present invention relates to novel
pyrimdine derivatives, pharmaceutical conpositions containing fANER§
conmpounds and their use in the treatnent of diseases, particularly 5 pain,
whi ch di seases are caused directly or indirectly by an increase or decrease
in activity of the cannabinoid receptor. Cannabinoids are a specific class
of psychoacti VE? ¥8HHétihds present in Indian cannabis (CarERIbIG024| i va),

i ncludi ng about sixty different nol ecules, the nost representative being
cannabi nol , cannabi rs oftetrah dr ocannabi nol .

Know edge of the 10@?%;;2%&1{%?%&%%{#\}%?%“ CErfitabt’s X?Péﬁ‘%”é"‘%ack to the

anci ent dynasties of China, where, 5,000 years ago, cannabis was used for
the treatnent of & pesyt nvegioaiches andelppirsdigydhaacet, phhnaatbuticil sor ders.  These
uses | at er beeoaipbsitias @hhining thebashpbinddand tBeiudeid tht Batuental bRk, parslA@Ct S wer e

included i8 tpgy whith EhaciReaRardndct ?&qnd‘uedﬁ?b%dn&e&@ bifebttsd ith ackRify Of the
Cannabi noi ds @ag,,eab,m@yggep{(,p cause different effects on various systems and/ or

organs, the 15 mogh.}ipQr a@@sme@aﬂg @@cﬁobc%w SRbLAL NSLY S SUEREM and on

t he cardi ovas ssagﬁh rqu mem uﬁ:s sqrepres oges ™ menory and
cogni tion, &5‘% a clf T ron Ea ds é"l"?gzél? a%&é heart rate
and vary s§st m ’rcflg’ra Sé%"‘?ﬂj?@’mlg wedegptiheaq o bronchi al
constrictil FYHUP z&f‘i“"t‘h‘f datasrﬁﬂ"'kit‘htm a&ﬁ‘ﬁ‘é?ﬁ“&ﬂ“ﬁﬁ%"aﬂ’?ﬁ BUBHeaBhser ved.

The capabil i tggoeﬁrma‘eevmaﬁﬁﬁeﬁaswfneﬂﬁoée@ee njigitineppE A pynpreelagioaldisordersl t o af f ect
respiratory afiseaneddnter bavamesp stiablisbed; that, afound 1350, openkelhis erstsrverstieldded 8eke €. g. L. E.
Hol | i st er, HeU$ Plhrmfsqpeds sd einai@ainieachintl 1942har nacol ogi cal Reviews. Vol . 38,

pp. 1-20, (1986). OvaBindiRGRRhdw to datise tiGredt effeats o vafdus SeEmodl/fetgads, tBUpPPr ess t he
cel lular agd mbwimRbréht HeREHHBe deRRDRAGA SysBRUnEsMeRirtioRitular dyiida, aRTRL OF Y
properties. Wilinghae@heratioH themokybh QBT Muphofid, Qﬁ%dlxﬁoﬁscé?;fxabggiﬁ!ﬁ?sh' cbrone,
Life Science yol, 1 ol i i) v M&fe&m 5“9 Ay e90i ng

benefits, the tha er.a eutlg Use. ﬁonha geevrcgn CCaB 25 due to

its relevant ps cﬁ e ‘ts ence 1(,Utl on) and
due to nmanifo "ﬂ'}/ %?’%é“@%*c%'@ “%‘ﬁ %%;g%% @; S¥arifi ed.
Al 't hough W8r k™fifloguperted: iSes of h i dence

i ndi cating t h¥¢t 38w h#h 15%@5?‘6 ’@f"P@’c’t‘ g“é?m@:%ﬁ%bﬁﬁ%%‘mﬁs%‘he °d’i]“r1"é6‘tdl y

medi at ed, andburetal igewesTerpengesael ehibinegti-mflerapgtory piepsrtipre &irth 4t o, A®H by the | ack of
recept or chainflantoeforsRyerictsies of Chpaablichroe, dife Soihesy YA 12h.0p 18DNICRS: 1PHY an endogenous
cannabi noi d | i gandn sivelef therfdrégoinZBnefciberbdrapeutic he of @ulkbiok conkeverpitiootis ubt ype

sel ect i ve 260NN@tid Sclevddd psyttiotictite effeiiiating dépdndeee ad hdilictingand dtinahatitlde nai nly

| ocated in thedclaﬁr@&sﬁhatiame KV Bekn doRblbtely bibrTRS , AlBGEh waR Inythil Reldhad RESEr extent,
at the peri ph&{ sluﬁmé 194b£1eo{aese@u@fcaﬁngﬁathee@:tph@aeffac& of¥ahatidld 86l the central

receptor (" CBd cdl af)!rtto a?éNS’effecgthEsl’bggnlﬁﬁﬁed%gt@ 16e Jaoi d Recept or
and _Functi 0” %E%he‘i’ac mfén oGk aﬁmgﬂl d%n P 561-564
(1990. Th secon ac Qfmp%r?p%i’ ‘P’%Sgwﬁﬁ F was | r%ﬁ:f [ nft?e}

spl een, u active effe o] e
cgnnabl noi ds See “@} mept‘ﬂ/ﬁ'l‘sef?:‘ﬂﬁﬁ%eﬁlgwﬁ gt‘ri R ’1“'5155a Per i pher al

Receptor for @ ﬁ%i‘b‘?“l‘i’d? fylssser exiet 3t the peheraldeye). Myipw ofifs lecatiquyi ‘b%g

central receptor (“CBI") See Matsuda et al., "Structure of a Cannabinoid Receptor an
Functional Expression of the Cloned cDNA," Nature, Vol. 346, pp. 561-564 (1990. The second
35 cannabinoid receptor ("CB2") was identified in the spleen, and was assumed to modulate the non
psychoactive effects of the cannabinoids. See Munro et el,, "Molecular Characterization of a
Peripheral Receptor for Cannabinoids," Nature, Vol. 365, pp. 61-65 (1993). b
Recently, some compounds have been prepared which are capable of acting as aéopxsts
on both the cannabinoid receptors. For example, use of derivatives of dihydroxypyrrole<{1,2,3-
40  d,e)-1,4-benzoxazine in the treatment of glaucoma and the use of derivatives of 1,5-diphenyl-
pyrazole as immunomodulators or psychotropic agents in the treatment of various
neuropathologies, migraine, epilepsy, glaucoma, etc are known. See U.S. Patent No. 5,112,820




Recently, sonme conpounds have been prepared which are capable of acting as
416i sts on both the cannabinoid receptors. For exanple, use of derivatives
of di hydroxypyrrol e-(1,2,3- 40 d,e)-1,4-benzoxazine in the treadbhtdllsf

gl aucoma and the use of derivatives of 1,5-diphenyl- pyrazole as

i mmunonodul ators or psychotropic agents in the treatnent of various

neur opat hol ogi es, m qrai ne, epilepsy, glaucoma, etc are known. See U. S
Patent No. 5, 115 8¥1844 2 3 JAN 7007 WO 2004/ 018433 PCT/HPZEPO8IBE9217 and
EP 576357, respectively. However, because these conmpounds are active on both
the CBI and CB2 receptor, they can |ead to serious psychoactive effects.
The foregoi ng fAEF 4157 greccirrly: thagever kepautedivte carparese ate p3Ee ondath S CBhand CB2
receptor in tHheB2rpoapiquitkey sandead to serisns isychepctiye effsetsi fic role of CB2 in nodul ating
t he i mmune and ant iTheforfdomenrdicaions andsthe reefyaha bodlisatisd ofihe[OB2 ekeptht infter ent
sources. The tiginate spicmeodiims 4¥peciiia rdled CBPiD piduditinghe iithfieoind &g-iffaamdai N i S
vast (al noss 3@ ot b kiin@R bf diffi@ndotaked by those suffering from back pain,
osteo-arthritic pairk 1l Gizd? % pHRE bobhizteR sl fomeH sARAGING seAkLflinhassoci at ed
wi th neuronal {86k m%%%bﬁ”@iﬁgﬂm&ﬂaﬁ%tﬁﬁﬂth%pgﬁu -%gen@ﬁ‘%_\éa' . herpes

i nfection, or §euoﬁiﬁ§ pfg Jcﬁate%{%tbnelxrg Ié:sﬁonp Eha%hllosei ditcd §y£a%tt3tlcs preval ence,
as does cancer, DAl 300 ‘ig”aéms%tﬁi‘&w‘érﬁ? Ranisits that divelrise to pain
synpt ons cgtg be Pgrouped i nt zwo tH%" B e GO i prevalenpe, asdogs fanper pain,
conponent s’ of i nf | AFREPWARYF P EXUHE RETR PHPICERFRODFPPEHIAT® - those
that result frioH @98 onal |esion of some form (Neuropathic Pain). Chronic
infl ammatory pai n cibesthatess comnensiviofiafitmmyton fisseayespenses (nfiamimaiosy Paishr oni ¢ | ow
back 15 pain and rtheetwireiltioayatarpial lesion FhyemqfainnNewsepathic®aifiy om acut e and

on- goi ng i nj ury ang@iredic inflaniraiameit casists plademisntisof ob@-adixith, cognbabebus and
provoked p#8 n.paika@IrEuhSoidsthtitiCEelpyih fegnltpidnvoktOMH eaboilpyay a@RsI tivity as a
result of physhmheghos.aihere R¥PERIRMGHBRRblshidpradbldd pdae el ease of inflammatory
nedi at ors whi ch f UiifeRes an RHe@Re pathSo i I persEMRA X Lieduft B dnldi¥ogicftB2 T eCeptors
are expressed (on 4, DL AR Yeak St ffanfbioHehiftors RnifihduRr poddiabaGL ophages, mast
cel |s) and medlalcldfilhies, AUBRKGR LA I e

i nteracti ol i ffLamaOLy ed] SLOL T el ease. GhE T SCORIGT S Ey al so be
expressed on <EHSOIS . herve Termnals and tnererore FV™ nhi bi t

hyper al gesi a. TR pasmuRaiopemediaier fektse (ChlRoRIoR oy R0 b TS SR
ost eopor osi s, "EAT GPERGS and fresgfore dirgedly inhivit bygerfgefiar  dji sease conditions is now
bei ng exam ned. | nTheirgyirf CBE inipurpmedulatiggipflapmaptioni stseporges. sdiovgyulargenal ecept or s
capabl e of nodad eher dgasd pdnfliiens fsmoy brinstekapingd. lelighbefths factibaicqnppbipgidswstod t he | ow
honol ogy b2i weerpt@Bapable df @Bulhting different fipaionabeices, erfd igusvedidipilavghomoledyass of drugs
sel ective for tetveensipe aidfCBe, therigpeemaico of dewalopitgapiass of dregsiscl@hite for eeparifit ur al  or
synt heti ¢ canneabi@ibdgpe Glétidan tThy nabival brlsyiflete: col@abivdids cirmddtlylatailibltids ndt UnCt i ON
because they &€l Rhhorsh tothud @lePark RERDRE Strece@sed on the foregoing, there is
a need for conpoungg.jiie fr@bife, GaR ARG RE codBbREd YR ¥ caple JFRGUMAY 1 NG the

receptor fg GaRNAREAOLSoPBtunbiliid L ererdhd) fie PAIRROBLESARRGEH at €d W th
such receptors. Thus, CB2 modulators offer a unique approach toward the pharmacotherapy of immune
disorders, inflammation, osteoporosis, renal ischemia and other pathophysiclogical conditions.

The present invention provides novel pyrimidine derivatives of formula (I) and
pharmaceutically acceptable derivatives thereof, pharmaceutical compositions containing these

35  compounds or derivatives, and their use as CB2 receptor medulators, which are useful in the
treatment of a variety of disorders.

The present invention further comprises a method for treating disease mediated by CB2
receptors in an animal, including humans, which comprises administering to an animal in need
thereof an effective amount of a compound of formula (I) or a pharmaceutically acceptable

40  derivative thereof.
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receptors. Thus, CB2 nodul ators offer a unique approach toward the

phar macot herapy of immune disorders, inflammtion, osteoporosis, renal

i schem a and ot her pat hophysi ol ogi cal conditions. The present hﬂggg@ Itz@g
provi des novel pyrimdine derivatives of formula (1) and phar Fcal |y
accept abl e derivatives thereof, pharnmaceutical conpositions containing these
35 conpounds or derivatives, and their use as CB2 receptor nodul ators, which
are useful in Weoogmssa ment of a variety of disorders. glhge 5{ @gﬁ]}
invention further conprises a nmethod for treating disease nedia by CB2
receptors in an animal, including humans, which conprises adm ni sterl ng to
an ani nmal in need ThEtﬁed’n&prmaﬁch;&B@ﬁﬁdsvﬁo@ngﬂt of a conpound of formula (I)
or a pharmaceutically acceptable 40 derivative thereof. 2 2 3 JAN 2007 WO
2004/ 018433 PCT/ EP2003/ 009217 The invention, provides conpounds of formula
(1): R4 5 NY NAY RRZN NN Re wherein: [? (1) 10 Y is phenyl, optionally
substituted with one, two or three subgtitpents; is selected from
hydrogen, Tl -6 al kyl, CC4 cycl oal kyl an aﬁisubstl tutedd .6 alkyl; R2 is
(CH2)Jt3 where mis 0 or 1; 2 together with Nto which they are
attached forman optionally subs - to 8- nenbered non-aromatic
heterocyclyl ring; 15 R is an optjjon dy substituted 4- to 8- nenbered
non-aronmati c het edeyiel yl group, a@ optionglly substituted C3_, cycl oal kyl
group, ant@dpti onalYiypleayh sptichally edstmfedaiith brie, too ofitrgrddagickntsy 10 al kyl, a Cs-7
cycl oal kenyl or Wr! RsélameﬁdnmgcnwaQBmﬁM@g&nwlaﬁhha&s@hﬂfmtdcﬁ&yﬁ cycl oal kyl ,
or hal osubsti t ut e®Ck&u,Rkkitere m iE8%H3. and SOZMe; 20 RS is P y\/nere! npis
0, 1 or 2 and X '%r@ﬁdl?&og@ﬂaer%h%m%}mﬁm i&lgn N Is 1,

2, or 3, x is.Q %‘%ﬁ hgg} Y‘)’(‘}d@ﬂ up to 3 25 R7 |s O—I Cl 6al koxy,
NRi'RBD, N%IR 15 anopho stmxte 4-10 8- mcrgbcreg: on—aron'xttd heterocyclyl group, an

optionally substituted Cyg cycloalkyl group, an optionally substituted straight or branched C, 1,
alkyl, a Cs.; cycloalkenyl or R;
R*is selected from hydrogen, C;.¢ alkyl, Cy.scycloalkyl, or halosubstitutedC . alkyl,
COCH; and SO;Me;
20 R'is

7
R )
whereinpis 0, 1 or 2and X is CH; 0r O;
RS is methyl, chloro or CHxFn whereinnis 1,2, 0r3,xi50, 1 or 2 and n and x add up to

25 R’ is OH, C,.salkoxy, NR*R®, NHCOR®, NHSO,R?, SOqR%;

R™is H or C,alkyl;

R™ is H or C,.¢alkyl;

R’ is C;salkyl;

qis0,1or2;

30 and pharmaceutically acceptable derivatives thereof.

In one particular embodiment Y is a substituted phenyl.

In one particular embodiment Y is substituted by 1 or 2 substituents. If mono-
substituted, in one particular embodiment the substituent is in the 3 position. If di-substituted, in
one particular embodiment the substituents are in the 2- and 4- positions.

35 When Y is substituted, the substituent or substituents are preferably selected from C, 4
alkyl, halosubstitutedC, ¢ alkyl, Cy.¢ alkoxy, a hydroxy group, a cyano group, halo, a C,.
satkylsulfonyl group, -CONH,, -NHCOCH; and -COOH. Furthermore the substituent or
substituents can be selected from halosubstitutedC, s alkoxy, and SO,NR*R™ wherein R* and R®
are as defined above. Additionally the substituent or substiuents can be SC,_galkyl.

40 In one particular embodiment Y is substituted by chlore, fluore, bromo, cyano, CF,,
methyl, CF,0- or SCH; and methoxy; more particularly halo, cyano or methoxy.
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Ras is H or Cl4alkyl; R is Cl4alkyl; gisO,1or2; 30 and pharmaceutically
accept abl e derivatives thereof. In one particular enbodinent Y is a
substituted phenyl. In one particular enbodinment Y is substitut ejj ‘ﬁi'ﬂ] or 2
substituents. If nono- substituted, in one particul ar enbodi men 3 ¢ HE 1007
substituent is in the 3 position. If di-substituted, in one particular
enbodi nent the substituents are in the 2- and 4- positions. 35 Wien Y is
substituted, tHeE02BYB4B2uent or substituents are preferafdrrsRbeied from
Cl-6 al kyl, hal osubstitutedC, 4 al kyl, C46 al koxy, a hydroxy group, a cyano
group, halo, a C. 6alkylsul fonyl group, -CONH2, NHCOCH3 and - COON.
Furthernore the sulisérepatiiibr edbodinghtiigicbiigs@idiolofan (DR a S@hpd@id @ tifoifnfulala)
hal osubstitutedC 4 al koxy, and SO2NRaR6b whergin Re and Ra' are as defined
above. Additionally the substituent or s%bsti!&.lents al be SCl4al kyl. 40 In
one particul ar enbodinent Y is substitutée y sl P, “fl uoro, brono, cyano,
CF3, nmethyl, CF30- or SCH3 andﬁﬁt hox ularly hal o, cyano or
met hoxy. 3 2 3 JAN 7007 WO 2004 s EP2003#009217 1In one particul ar
enbodi ment the conpound of formula (1) id,a conmpound of forrmula (la) R NN
10 )d Y RIRRNI /NI / OR6 (la) Rher& n; 5 Raa s selected from hydrogen,
Cl~ alkyl, C,, cycloal kyl and hal osubstitatedC, -6 alkyl; R2is (CH2)Jt3
where mis 0 or 1, Lol and R2 together with Nto which they are attached
forma 4- tp 8- menpered non-. aro ic ring selected from azetjdinyl,
pyrrolidiny?, norp Isisng"d?@@Fﬁy?‘f‘yl’ﬁﬁéa?ah?lr‘??‘ﬁabﬂbwfﬁv& pyri dinyl,
azapi ne, oxapi ne, & ?‘;Bo ﬁW?"rdzaoxacycl ooctanyl and 10
azat hi acycl ooct any|°r B Btoggihg whb N spvhiss thenaepathrd formad- 98- wembered ront ed by one,
two or three wemasiciineselppted frore prstidingll probidinyE moghaipybpiperizybpipdrikiody, ahydr oxy
group, a cyanotegphpligpyridinyl, erapisudxhrineydzacygeooterpl, azzeedyglbsaifl @dyl , NRs' Rsb,
NHCOCH3, (D) , azathigbyelGOC3 of WRlichicar b2 unsainstii@ed ca ubdtituthil hy dne, tox ety | |
t hi oxet anyl, t fubstinedtasvdted ol Xl k], Chialeog] 2493rbreyrosp, a hiafixdralg, hald] Qxalany! |
pyrrolidinyl, el aduyiuehynarret, Ndaiom el @8 oseeapy! , norpholinyl, 15
pi peridinyl, piperigzisBydr 3- ab@liihA MWD MIRRNY, thibehsyRbNGH-0biBlARYEaNY | |
thi omor phol i nyJ]ioxidc, dioxalanyl, pyrrolidiny), tetrahydrofuranyl, tetrahydrothiophenyl, morpholinyl,
15  piperidinyl, piperazinyl, tetrabydropyranyl, tetrahydrothiopyranyl, thiomorpholinyl,
thiomorpholinyl-s,s-dioxide, tetrahydropyridinyl, azapine, oxapine, azacyclooctanyl,
azaoxacyclooctanyl, azathiacyclooctanyl, oxacylcooctanyl, thiacyclooctanyl, a C; 5 cycloalkyl
group, a straight or branched C,; ;s alkyl, a Cs.; cycloalkenyl or R®, any of which can be
unsubstituted or substituted by one, iwo or three substituents selected from C.¢ alkyl, C,.; alkoxy,
20  ahydroxy group, 2 cyano group, halo, sulfony! group, methylsulfonyl, NR*R®, NHCOCHS;,
(=0), and -CONHCH;;
R'? is selected from C,_6 alkyl, halosubstitutedC, ¢ alkyl, Cy alkoxy, a hydroxy group, a
cyano group, halo, a C,.salkyl sulfonyl group, -CONH,, -NHCOCH;, -COOH, halosubstitutedC,.s
alkoxy, SC,.salkyl and SO.NR*R™,
25 R'is selected from hydrogen, Cy.¢ alkyl, C; s cycloalkyl, or halosubstitutedC, 4 alkyl,
COCH,;, and SO,Me;
R’is

4,

wherein pis 0, 1 or 2 and X is CH, or §;
30 R%is methyl, chloro or CHxFn whereinnis 1,2,0r3,xis0, 1 or 2and n and x add up to

R is OH, C, salkoxy, NR¥R®, NHCOR®, NHSO;R’, SOqR’;
R* is H or Ceatkyl;
R® is H or Calkyl;
35 R’ is Cy.ealkyl;
qis0,1or2;



t hi onor phol i nyl -s s-di oxi de, _tetrahydropyridi nyl, azapi ne, oxapine,
azacycl ooct anyl, azaoxacycl ooctanyl, azatxacycl ooctanyl, oxacyl cooctanyl,
t hi acycl ooctanyl, a C3_6 cycloal kyl group, a straight or branched Cil.1.
al kyl, a C6.3 cycloal kenyl or R5, any of which can be unsubst}i itNetillor
substituted by one, two or three substituents selected fromCl.6 alkyl, Cl1.6
al koxy, 20 a hxgioxx group, a cyano group, halo, sulfonyl group,
met hyl sul f onyl , , NHCOCH3, (=0, and - CONHCH3; RxOvErgeozabacted from
Cl-6 al kyl, hal osubstitutedCl-6 al kyl, Cl.6 al koxy, a hydroxy group, a
cyano group, halo, a Cl4al kyl sul fonyl group, -CONH2, -NHCOCH3, - COON,
hal osubsti t ut edCl 6dis8ikd%p, SCI _bal kyl and S¥NR3aRsb; 25 R is selected from
hydrogen, Cl.6 al kanl pha@deticllpabopizble degyativeathasefbst i t ut edCl4 al kyl, COCH3 ,
and SO2Me; R its lh'one partidilar BnboliidemiBbis@ydroggn. is 0, 1 or 2 and X is CH2 or O;
30 R6 is nethyl, clbfpartiodarehboihemiRess €] Hlki of Hydrdgen, ZnoreQbefeablybethyly 1 Or 2 and
n anq X adg umymmgvémﬁ%,e'rsgm@ﬂ,hy@&@aj koxy, NR6aR8b, NHCOR , NHSQ2ZR , SOgR ;
Rea is H or CL. 6al kylnaddiyR! krid REofimeHith Bt k¥ibh they3r aloneld Forfrin Sbdsly
gisO,lor2; 4 2.3 N_&(@L&@L?Q&_ (NI l/rﬁ 2003/ 009217 dis O, 1, 2or3
and phar maceutl Cal L q¢ ek gl JRIN YALLVES JNRLEGkum W, gNeRALLI CUl ar

e 0 artie A enodi ntgc%g

enbodinent R is %géﬁ?n.cﬁg%rﬁl%glgart E\?@ﬁ% C, - bal kyl or

3
hydr ogen, nor 8 ¥ b%“ﬁ%‘/!‘ld‘?rg' SR Il y
hydrogen. R t Stbpitepty i proferbly splctprom G il Cr oYy, Y BORKBHoKm 2 PARBTNP " at t ached
form an opt i ofae ¢ry sulfopy gropr: (fditipnally the pptigual sypstipyent@dars sucasp it i ¢ het er ocycl vyl
ring. Wien R mgthyisutonyi, 3GERTSHORACHR (IQ).00-CANHEH:- t hey are attached forma 4- to
8- menbered non- dnonrmertiontdn erttediveny B iy CHxFnfor ewlwiplsCF, SHEAMEFimoret ed, or when R
i S substitut egrefetabig CBubsti tuent or 10 substituents are preferably sel ected
from C, .65al kyl, EoncharituieddibodimeddRUE OXY group, a cyano group, halo or a

sul fonyl group. Additierally the optional substituent(s) can be choosen from
met hyl sul fonyl, NR&& NHCOCH3, (-0), or -CONHCH3. In one particul ar

enbodi ment R6 is CHeFh—{fjr exanple CF3, CHF2, CH2F, nore

whereinpis 0, 1 or 2;
In one particular embodiment R’ is OH.
In one particular embodiment R? is an optionally substituted 4- to 8- membered non-
20  aromatic heterocyclyl group, an optionally substitited C; g cycloalkyl group, an optionally
substituted straight or branched Cy.jo alkyl or R®.
In one particular embodiment when R’ is an optionally substituted C; scycloalkyl group
or an optionally substituted 4- to 8- membered nonaromatic heterocyclyl, mis 1.
In one particular embodiment R? is an optionally substituted Cs.scycloalkyl group or an
25  opticnally substituted 4- or §- membered nonaromatic heterocyclyl.
In one particular emobodiment R’ and R? together with N to which they are attached form
a 4- to 8- membered non-aromatic heterocyclyl ring which is selected from pyrrolidinyl,
morpholinyl, piperiziny}, piperidinyl and tetrahydropyridinyl.
In one particular embodiment when R’ is nonaromatic heterocyclyl it is selected from
30  pymolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, morpholinyl, piperidinyl, piperazinyl,
tetrahydropyranyl, tetrahydrothiopyranyl, thiomorpholinyl, thiomorpholinyl-s,s-dioxide,
tetrahydropyridinyl.
In one particular embodiment the compound of fonnulf. () is a compound of formula (Ib)
R

N R'%d

(Ib)

35



preferably CF3. 15 In one particular enbodinent RS is R7 Q p wherein pis
O, 1 or 2; In one particular enbodinent R7 is OR In one particular

enbodi ment R3 is an optionally substituted 4- to 8- nenbered gsn- ﬁ

aromatic heterocyclyl group, an optionally substituted C34 cy O%N @V group,
an optionally substituted straight or branched C -,Q alkyl or R5. In one
particul ar enbodi nrent when R3 is an optionally substituted C3.ecycl oal kyl
group or an optq¥WAIEHN3 substituted 4- to 8- nenbered noravEPREII0E217

heterocyclyl, inis 1. In one particular enbodinment R3 is an optionally
substituted CS 6cycl oal kyl group or an 25 optionally substituted 4- or 6-
menber ed nonar onat ivdemigt er ocyclyl. In one particul ar enobodi ment R and R2

together with Nto Rf\hlpmhﬂlhﬂyetah)@ﬂatmﬂdbtedydfmqwenﬂ. thorphadimyB piperiiiyr ed
non- ar onat i ¢ hgpeedzinglytetraysydrapyiagyl, whratgdrothispysajlatiteapHolg ) thitofmphdlingdis gy | |,
mor phol i nyl , péipede] tZiahydropyrindE§ CLcyibhikA Bdugd, @iy bakiidlicRiby Lhsthisitithdor | N ONE
particul ar enbagieaby MagRo E%&uée%uuaﬁﬁba&wmﬁewommkﬂ%{ﬂw Jahydroxy Sel ected
from 30 pyrrokhgi dWhno gholf, Wﬁdﬁ‘dﬂﬁg{ o) Yobthy 1 uftboh BRK O Wiy éﬁe(% and20F Phol i nyl,
pi peridinyl, preeagl nyl, tetrahydropyr anél tet rathr ot hi opyr anyl ,
t hi onor hoI|n |, thh oxi de 0 I n one
parti culoar en%l)o Iﬁoqm&hcg%}n%lhrﬁ?&?q’fomﬁuwo? %6?121 %}déoo%é aE’fpof formul a
(1b) RNNIQT% 3"%@ ry | I\CmHZOFF(!b) F3 523
JAN 200/ WA%2004/ o 1&%":&9@? Cichy t7  wherein; R is pyrrolidinyl,
tetrahydrof uranyl, R dt¥ &yt hi ophenyl , norpholinyl, piperidinyl,
pi perazinyl, tet raWyd&fbﬁfﬁaﬂﬂ’m t et rahydrot hi opyranyl, thi onorpholinyl,
t hi onor phol i nyl - s, snis@lerdxi de, tetrahydropyridinyl, a Cmcycloal kyl group,
any of which can b@i&msabsiénﬂut ed or
15 and pharmaceutically acceptable derivatives thereof.
In one particular embodiment m is 1.
In one particular embodiment the compound of formula () is a compound of formula {Ic)
R4

I
N\©(R‘°)d

(Ile)

20 wherein;

R' and R? together with N to which they are attached form a 5- to 6- membered non-
aromatic ring selected from pymrolidinyl, morpholinyl, piperizinyl, piperidinyl and
tetrahydropyridinyl, any of which can be unsubstituted or substituted by one, two or three
substituents selected from Ci alkyl, C, 5 alkoxy, a hydroxy group, a cyano group, halo, sulfonyl

25  group, methylsulfonyl, NR*R®, NHCOCH;, (=0), and -CONHCH;.

R is selected from chloro, fluoro, bromo, cyano, CF;, methyl, CF;0- or SCH; and
methoxy;

R*is hydrogen or methyl;

R* is H or C,salkyl;

30 R® is H or Cyalkyl;

dis0,1,20r3 and

and pharmaceutically acceptable derivatives thereof.

In one particular embodiment the compounds are selective for CB2 over CB1. Preferably
the compounds are 100 fold selective i.e, compounds of formula (I) have an EC50 value at the

35 cloned human cannabinoid CB2 receptor of at least 100 times the EC50 values at the cloned
hunma cannabinoid CB1 receptor or have less than 10% efficacy at the CB1 receptor.

The invention is described using the following definitions unless otherwise indicated.

6



5 substituted by one, two or three substituents selected from Cl4 al kyl,

Cl. 6 al koxy, a hydroxy group, a cyano group, halo, sulfonyl group,

met hyl sul fonyl, NRhReb, NHCOCH3, (=0, and - CONHCH3; R10 is Sﬁéﬁﬁﬁj@?f'rom

chloro, fluoro, brono, cyano, CF3, nethyl, CF30- or SCH3 and 10 R

is selected fromhydrogen or nmethyl; is Hor C4alkyl; Reb is H or

Cldal kyl;  m 0, 1, 2or 3and 15 and pharnmaceutic tabl e

derivatives ther 03“1‘01 53Isn one particul ar enbodi nent in allclrép%ﬁ%%

particul ar enbodi mant the corrpound of formul a (I) |s a corrpound of formul a

eon S R R

aromatic ri nga‘§’ ‘;'i}'ia}%tf’f DEITOﬁ?}F" P‘ﬂ‘ﬁ’&‘f‘aqsﬁm’rm“]ﬁ aRARIR

pi peridinyl afitFPofd FFPSTAHOR A the Tegipte n‘d?“*‘%'ﬂ°8f1p‘%"é‘1‘f‘gt§‘§“6¥i§hbst ituted or

substi t ut ed byldm@;v)aﬁwowo tﬁwhﬂ)gr&b%w%ml%c%@ﬁ@mﬂ@mﬁrom Cl4 alkyl, C 4

al koxy, a RBydroxy Iyrih bparprcigtedpm doggrslalied i thegitdhat compdundsypf fomSilagh mebe

met hyl sul f ony mgdifiiRaRBlyide WNGOCHEcally acEptabladed vatiGEORISH 31 anjRifhe fanciiredlect ed from

chl oro, fl uor goups inGEEemBeERGNd G e campbunyd of foGMBA) noy bSEHGtian s mord@iaROXY; Ri S

hydrogen or medelpydition. RBe is H or Cr4a| kyl; 30 R8b is H or C, 4al kyl;

di s0, 1, 2or 3and aﬁﬁw@tﬁﬁ&ﬁ%ﬁﬁt hﬁhﬁ&&ﬁﬂé@ﬁkﬁl&&&&e&%&b&@ﬁmwer%f In one
S URIHRAS sﬁ;ﬁm&&mw@@ﬁl UG of CB !

t I :
prof o bl Lj mﬁ‘;ﬁf R ki formi a
(1) have an E@B @ éa%% %eémdlw b nol %lw ptor of at
%& EéF ne

| east 100 ti ’hunna can ab

,%e
recept or or | Egg oﬁ'ﬁ’ &Eifs cep goq nvent i on
i s descri bed %?WHWB\WM@ oremfi W%@@W%?W%Mﬁd. cat ed.

15  aluminum, ammonium, calcium, copper, ferric, ferrous, Kthium, magnesium, manganic salts,
manganous, potassium, sodium, zinc, and the like. Salts derived from pharmaceutically acceptable
orgamic non-toxic bases include salts of primary, secondary, and tertiary amines, substituted amines
including naturally occurring substituted amines, cyclic amines, and basic ion exchange resins, such as
arginine, betaine, caffeine, choline, N,N'-dibenzylethylenediamine, diethylamine, 2-diethylaminoethanol,

20  2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethyl-morpholine, N-cthylpiperidine,
ghicamine, glucosamine, histidine, hydrabamine, isopropylamine, lysine, methylglucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropyl amine, tromethamine, and the like. When the compound of the present invention is basic, salts
may be prepared from pharmaceutically acceptable non-toxic acids, including inorganic and organic

25  acids. Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic,
fumaric, ghiconic, glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic,
methanesulfonic, mucic, nitric, pérmic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p-
toluenesulfonic acid, and the like.

Preferred examples of pharmaceutically acceptable salts include the ammonium, calcium,

30  magnesium, potassium, and sodium salts, and those formed from maleic, fumaric, benzoic, ascorbic,
pamoic, succinic, hydrochlorie, sulfuric, bismethylenesalicylic, methanesulfonic, ethanedisulfonic,
propionic, tartaric, salicylic, citric, gluconic, aspartic, stearic, palmitic, itaconie, glycolic, p-
aminobenzoic, glutamic, benzenesulfonic, cyclohexylsulfamic, phosphoric and nitric acids.

The terms 'halogen or halo’ are used to represent fluorine, chlorine, bromine or iodine.

35 The term “alkyl’ as 2 group or part of a group means a straight or branched chain alkyl
group or combinations thereof, for example a methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-
butyl, pentyl, hexyl, 1,1-dimethylethyl, or combinations thereof.

The term “alkoxy’ as a group or as part of a group means a straight, branched or cyclic chain
alkyl group having an oxygen atom attached to the chain, for example a methoxy, ethoxy, n-

40  propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxy group, pentoxy, hexyloxy group, cyclopentoxy or
cyclohexyloxy group.

The term “cycloalkyl® means a closed non-aromatic ring, for example cyelobutyl,
cyclopentyl, cyclohexyl or cycloheptyl, or cyclooctyl.
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6 2 3 JAN 2007 WO 2004/018433 PCT/ EP2003/ 009217 The term "pharmaceutically
accept abl e derivative" neans any pharmaceutically acceptable salt, ester,
salt of such ester or solvate of the conpounds of fornula (Ih; g% wy ot her
conmpound whi ch upon adm nistration to the recipient is capablé @ ovi di ng
(directly or indirectly) a conpound of fornmula (1) or an active netabolite
or residue the w Il be appreciated by those skilled in the art

t hat conpoundsgggﬁ?%gﬁé a () my be nodified to prOV|dETﬁﬁQFWﬁ¥§btlcally
acceptabl e derivatives thereof at any of the functional groups in the

conpounds, and that, the,c ounds of for be derlvatl sed at nore
than one positj ontmslt'?mvvl”‘%?cfnR pﬁspaﬁoé%?rg?“ng ?%“gf‘?emf%%n' PR use, the
salts referredt¥st %ﬁ%WWWfHWB°$HW ‘E’&W o4 E‘é’B’ﬂ%{bl e salts, but
other salts nefycidirRi@lE@clowsplexanpl e in the reparation of conpounds of
formula (1) and t h&hgR sndd’ trindegetherciith e Mt véck Y aye sthdedlyfm anpbiina¥nceut i cal | y
accept abl e 5 sabisguedipteredelyt imgsthe rihg gey srbiedltryntBet, .63, or Biugthdr bsteramehs.MoNnl chouse
J. Pharr Sci ., Thd Sngiyay 665satuchied 8- unshiuented tPesfambly ife Artha batrbdidalaleyel@ed 2@i abl e sal t s”
refers to sal toayges, @ager o shipi@mAp BaumpR Rt membeled heB RIDA AKY iCazRafMyl. t OXi C bases

i ncl udi ng i norgandi& ob.ﬁﬁﬁﬁbc?eﬂﬂet&&cﬂ@lﬂinﬁgslﬁ@ﬁ&i}mﬁ&hﬁsEﬁﬁfﬂiﬁ/&@-_n{eﬁ%i norganic
bases incl ude plioalhiAnRhBm 1, piPerizifi@ biigeiBiny S AR Rdftional S&ibiSis f €rrous,

ithium g tq&ag,mpn?ﬁg%jﬁﬁ% {# menflR4A p g&%@%}@%@l um zinc, and

Teso member Ce%"&n‘: gzz%ycl a%oxac clo ganl ¢ non-toxic
bases i ncl ude 1 *gdeor dar ry substituted
am nes inclu ﬁé ly occurrin substl tut ed anm nes cycl | c am nes, and

basi ¢ i on exchange P&’ fan ortignafly sybstita wgi“ﬁf"ﬁ‘é“c bearpoyFiRErouR e B B, chol i ne,
N, N- di benzyl etcw%héér o hsteroatons e PRl hsterostonss act sipqied fomamteprapisPecs 20

2di et hyl ath n@e%ﬂh&ﬁoﬁxame@rfﬁﬂﬂﬁ%‘m@wéiw erdettiinyhexctangl ddrgtinyhor phol i ne,

N- et hyl pi pai dithiexetenyirb-eradethippetanyd.erdioddenExsaplednf Sineghbereal hetaspehchilmovbsn

i sopropyl am nekis nysiteiejudndidaymyl) pyrodidingh & tetmiytpfaehyl nestrahydirgddspbenylne, pi pai dne,
pol yam ne r esiBémpidq bisatefderedHitetoBl S erovpeodxh@phbingl, pibdridiaylhijearhyne,

tri met hyl am neetrahyldfobyin@Pivthabata e yrabyl, @igaioRBdiuy 6 thidasiptolae1-b 4 digide \Maen t he
conmpound 03g t RGwiRGASaRple Is RO R Rdihd. BRAKS of aF2ndrbereMBYerdiGer PR €d from

phar maceut i Cala%m@&%%ﬁ@@x@mﬂ&@fﬁ %ﬁ,sereagoﬁlé are az@@,husé AL GRRl2Nd Or gani ¢

25 acids. Such_ ? J foni c,” benzol c,

camphor sul fOI’lI C C I‘I at.'tlcu?a.renalbo Omo sofiﬂi sent(i: VergLnucPaI?QI Clbctcgl yt.am c,
hydr obr om c, groch L s) rlglomr?’P ‘ml‘j 91% ) mandel iC,
met hanesul f oni'd rophenylirpipg)d 3‘3‘%’5‘ tyH lpm IMRS BT, succinic,

sul fiuic, G °r°$‘e“yfaﬁ‘f"ﬂ%‘h'§‘gﬁfr‘f"i‘fﬂ’i‘d@y”g*‘i“ﬁ's"’%fh‘a‘ ft“’rfé‘d PYCRoRY Bt 5 1 ed

exanpl es of pH&HSaceutically acceptable salts include the amonium cal ci um
30 magnesi um ldd{eSidapheyiemise) doufvaremebismidiadatil Hgsdolnot hegthinewsn mal ef i c,
fimmaric, ben2dp-Chlomshenyirtying)-4-triffemmapcthylpgiradirieriicerboxbifedeid etelobrxilmethdul f uri c,

bi snet hyI enesahideyl i c, met hanesul foni e, ethanedi sul fonic, propionic,
tartaric, ¥al i2@pbiyEminC-tdfiuaomglylpehititiae-5-adbpafit do cyddheqimethyl-gpalt i ¢, | taconi c,
glycolic, p- am(obsiaipkenylghidd)atiforoRaRismetidlsiylniturpheicd-phemesul f mi c,
phosphor i ¢ and Rl 4G Aphismad8-tifbRTetyiSHAGRE AN AN Af S SR t O
represent fluqq tf!ﬁa iSSP hdnMEmind) AR BBy 1y ARG yij-13r0n ﬁﬁgﬁiﬁ%mnﬁ:}ckw as a
group or part 1c{ -(% ]9&1?0%%]16%?1%0)@ h?ﬁuox%ln&ﬂhpy%d& S@Hq%gphglm@i ﬁ-m@%h&

35 . 1-[2-(3-Fluorophenylamino)-4-trifhioromethylpyrimidin-5-y1]-1-morpholin-4-yl-methanone;
1-[2-(3-Bromophenylamino)-4-irifluoromethylpyrimidin-5-y1]-1-morpholin-4-yl-methanone;
1-[2-(3-Bromophenylamino)-4-triflucromethylpyrimidin-5-yi]- 1-piperidin-4-yl-methanone;
1-[2-(3,5-Dichlorophenylamino)-4-trifluoromethylpyrimidin-5-y1}-1-morpholin-4-yl-methanone;
2-(3-Chlerophenylamino)-4-trifluoromethylpyrimidin-5-carboxylic acid cyclopentylamide;

40 2-(2,3-Dichlorophenylamino)-4-t1'iﬂuoromcthy1pyrimidine-5—carboxylic acid cyclohexylmethyl-
amide;
242,4-Dichlorophenylamino)-4-triflucromethylpyrimidine-5-carboxylic acid cyclohexylmethyl-
amide;




group or conbinations thereof, for exanple a nethyl, ethyl, n-propyl,

i -propyl, n-butyl, s-butyl, t- butyl, pentyl, hexyl, 1,1-dinethylethyl, or
conbi nati ons thereof. The term'al koxy' as a group or as part of a group
means a straight, branched or cyclic chain alkyl group havi ngZ AnAbX§igen
atom attached to the chain, for exanple a nmethoxy, ethoxy, n 40 propoxy,

| - propoxy, n-bypg 5% N 0is é%butoxy, t - but oxy group, pentoxy, hexyl oxy group,

cycl opent oxy or cyc exyl oxy group. The term ' cycl oal RGIEr2pBae317a cl osed
non-aromatic ring, for exanple cycl obutyl, cyclopentyl, cyclohexyl or
cycloheptyl or cycl oocty 7 2 3 JAN 2007 WO 2004/018433 PCT/ EP2003/ 009217
The term * cyctH@dt @thmﬁﬁn“a’)‘@“éllfW’B?ﬂ‘YMf“fud’BF‘5%1“'13?‘36‘& prideyeptsxdmsilsh- ar omat i c
ring, contairdmdy: at | east one CHMnoiety for exanple cycl obutenyl,

cycl opent enyl2- (B,éyhdhlwmmwxhnoaﬁ-mthwh@h@pmgﬂw-éc@oxmedlmclble:qynhethyiAhen R and
RZ taken togeidider with the N to which they are attached form an optionally

5 substi t u ec-BEheloplEyldmito)-4-triflihronkethpyrind gnd BRsrbofHlic RliakdigheMdtigln 1, 2, 3 or
4 further hetgfatons. The ring may be saturated or unsaturated. Preferably

the further % @Hﬁ% lﬁﬁﬁmﬁ‘ oﬁ&%h&&ﬁ%lp%xﬁﬁfhe—@&%ﬂmm acﬂf Jy&%ﬂm@ﬁd sul p hur. An

exanpl e of a 4- ere het er ocycl yl"ring is aZetidinyl. =~ Exanples of 5-
nmenber ed het [ rinas u rolldl nber ed
het er ocyc@ll g’ %é)sc afoghmnvor prﬁ%{%r% N thei{] arboxyﬁéacrﬁoc wﬁ'ﬁm )X\{nmaddl tional
exanpl e i ’t rahydr ooyrl di_nyl Exarrpl es - rrerrber ed heterocyclyl

ring are azaﬁ &higrophseyiasiigls 4Mﬂm@?%?‘“%sﬁ?@ﬂ’ﬁ3?”éﬁl(ﬁﬁhéq’%@?€ﬁy rings are
azacycl ooct ar¥ethyBp@d%acycl ooct anyl or azat iacycl ooctanyl. Wen R is an
opti onal | y s(Zd8Chlowphenyiamina)-arinmemethymeringdioyé-gapoythic WplObWeﬂqel ng may
contain 1, 2,2-(3Flugpphinyheinexitsiflenamethilpefidigfoprbodys doditerabakapyren-fr e sel ect ed
from oxyg’Eh, yirhetityDgeide; 15 or sul phur. Exanpl es of 4- nenbered groups are 2-
or 3- azet i di2y-BronfyiRiyRisto)-4-trifli@onethaIpymidihdt-@belyBiad-(S8X) Eyran-4-

t hi oxet anyl - sisugiyamisde. Exanpl es of 5- nenbered heterocyclyl groups in

this instance b RghHde rﬂﬁ;mb Sy Bletntl iRV cafbxyliE{claR YAy RIphEARY | OF
t et rahydr ot hlyg(lt;;:lal ﬂ-ﬂr P arrp?‘ns g?‘r 6- rrgkn%gr ed-cﬁetxgrlogygl ylygépoups are

nor phol i

t et rahyd%&t hlzp(bQ. gﬁ?% ngﬁ&'ﬁ&? | n%lpg}rng%?%&n%é%ﬁy{ﬁg%@??w I oxi de. An 20
ARG L AR AT A = R A e
are azacycl ogs%esgﬁng;lm‘d?hég’oxac%%l ooct anyl Oéwgzcg%xafycldgggaté%l o

nxacyl cooct a OO, wggppethylpyrpni PR RS HPHENt
conpounds2%of yiokethyRpmident i nvent i on can be selected from 1-[2-(3

- Chl or opheny [2#rviathy=ydhetytepfno)rbtrid padniribly ipyrimidipechi-qarb8xylj¢ deid Ttetphysieapimahi-fr- |

-yl met hanone ;ylnz&byl)-amide;

2- ( 3- Chl or ophgnylatshayhmnfo)tdrtifidotopkmyBirindide srchrbixdicnad bydaedamsdyi)c aci d

cycl opent yl meifayl - ami de;

1-[ 2- ( 3- G onQRRRRYHRTiRRN ) AritifodnlcMApRRRLARYs s B i (ySlopkhtlimdmylOr phol i n- 4-yl

- met hanone;

amide;
2-(2,3-Dichlorophenylamino)-4-triflucromethylpyrimidine-5-carboxylic acid cyclopentylmethyl-
amide;
2-(2 4-Dichlorophenylamino)-4-trifluoromethylpyrimidine-5-carboxylic acid cyclopentylmethyl-
35  amide;
2-2,5-Dichlorophenylamino)-4-trifluoromethylpyrimidine-5-carboxylic acid cyclopentyhmethyl-
amide;
2-(2,6-Dichlorophenylamino)-4-triflucromethylpyrimidine-5-carboxylic acid eyclopentylmethyl-
amide;
40  2-(3,4-Dichlorophenylamino)-4-triflucromethylpyrimidine-5-carboxylic acid cyclopentylmethyl-
amide;
2-(3,5-Dichiorophenylamino)-4-triftuoromethylpyrimidine-5-carboxylic acid cyclopentylmethyl-
amide;



2- (3- Chl or ophenyl ami no) -4-trifl uoromethyl pyri m di ne-5carboxyiic acid

cycl ohexyhnet hyl - anride; 30

2- Phenyl ar ni no-4-trifl uoromethyl pyri m di ne-5carboxylic acid

cycl ohexyl net hyl - ami de; 13 JAN 2007
1-[2-(2, 3-Di chl orophenyl ammo) - 4-tri fl uoronmet hyl pyri m di n-5-yl]-1-norpholin-4
-yl - met hanone;

1-[2- (2, 4- Di chlY6? ¥pafaswyd ami no) - 4-tri fl uoronet hyl pyri m diserepydodooba

- mor phol i n- 4-yl - met hanone;

1-[2- (3, 4-Di chl orophenyl am no) -4-trifluoronethyl pyrimdin-5-yl]-I

- nor phol i n- 4- y2-@3Addtivaypbenglpmine)-4-triflucromethylpyrimidine-5-carboxylic acid cyclopentylmethyl-

1-[2- (2, 5- D chivgdepphenyl am no) - 4- hi f 1 uor oret hyl pyri m di n-5-yl]-1-nmorpholin-4
-yl - met hanone; 2-@53romophenylammo)—4—tnﬂuoromcthylpymmdmc~5-carboxyhc acid cyclobutylamide; )
1- [ 2- (3- FI uor opfemyilmindphayiamibd)a o thefRERiMiae 5 Btk ey dybiobheyREshol i n- 4-yI -
met hanone; -(2,4-Dichloroph ylamno)-4-tnﬂuoromethylpynrrudme-’,i -carh xyhc at’.‘-ld cf )ilobutylamldc

[

Eﬁaﬁlgngr Om) &%$l&mry9 ylalmmo)-4 “J‘ﬂ{lgfr‘-‘m%ytlpwmlgx -B-c Dokl D 261 lobu'fy d9h0| in-4-yl-
:
[

10Hﬁro|1? 0)-4 e-S ic acid ¢yelobntylamide: AL )
ﬁ aﬁ]gngr Ompﬁ—% thlorop& yﬁo&#ﬁ%ﬁfﬁnﬁm -Sﬁr‘ﬁ:i;ﬁhcs;l(f clot;'at:xty i I‘I din-4-yl
2- (3, 5- Di chtgréeambrmdrmin - Hlupromethylprimidae-Preatsyrr ﬁ‘ilﬂ‘fyﬂ°‘¥95’§ﬂ“}d°’|

- or phol i n39-y3-G ofpakfaY]Emmo)-4-trifluoromethylpyrimidine-5-carboxylic acid cyclobutylmethyl-

2- (3- Chl or opheawydeami no) - 4-tri f | uor onet hyl pyri m di n-5-carboxylic acid

cycl opent yl ar nd-@@:Dich®rophenylamino)-4-rifiuoromethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-

2- (2, 3- D chl orgphemylamideno) - 4-tri f1 uor onet hyl pyri m di ne-5-carboxylic acid
cycl ohexyl met hy{s-madRoehghenylamino)-4-trifluoromethylpyrimidine-5-carboxylic acid (tetrahydro-pyran-4-

2- (2, 4-Di chs oraphenwaei no) - 4- tr|fluoronethylpyr|nldlne 5-carboxylic acid
cycl ohexyl met hyl,-4 gch&nphgl gmgo)myﬂ%%; 44 Ol %ﬁﬁ,ﬁgﬂﬁPZO%/ 009217
2-(3,4-Dichlorg egx amno -trifluorone hy pyrlnl carboxylic acid
cycl ohexyhnet

2-(3,5-Dichl o?% qu‘" ﬁ‘fx’ll‘ygn‘%h%“‘}m‘ﬁ“ T PO P RETIRA Sy PP AU R BIAEB i ¢ aci d
cycl ohexyl net

2- (3- Fl uor €bh QﬁEWWW@WmePWfF#Hﬂ?ﬁﬂﬁiWVPHV?Pﬁ?HFH@angdVﬁHWyI|c aci d
cycl ohexyl met hiytlohexylpedpd)-amide; o o

2- ( 3- Br onophe ray3 dnimepteeanino)-frifigerermtityhpyripidine fricttbondic seid Hrisgoyt i ¢ aci d

cycl ohexyl nmet hpyblehemmetied)-amide;

2- (2, 6- D chl or»sphdhikafvotophraydkntno)-4-riflocrawhly pytipidioe-freabondicsadr boxyl i ¢ aci d
cycl ohexyl pet hytlohedyinetiyi-dieide;

2- (. 3- Chl or ophenygloamorhordptedylabrind P4-QiBddhetnpypviiridele-nerhxgakdodxyl i ¢ aci d
(tetrahydro- pydahfymathwiddy| ) - am de;

2-(3-Chlor OphwlcﬁmowuoépﬁﬂaM% PABIRePFadl-Beasopl- B Y! 1 ¢ acid

cyclobutylanlqﬁ ?wx ﬂg 3“
2- (3-Fl uor t r r oxyl i.c. aci d
(t (ét ; ah; dr g‘gyr a(n henflylamﬁlal %%uo?onclf&hlypir%dme—ﬂcagboxﬁm acu? cyclg)h x;X elthyl I

1-
nme
1-
nme
1-

Bronophenylanl -4 trlfluoroneth yrim di ne- 5- carboxyllc acid
(tetrahydr opyr rosﬂ— Xllglﬁli éaguno)-mmﬂuommethyl-pynm1d1ne- -carboxylic acid
2-(2,3-Di chloﬂﬂﬁ T »4 trifluoronmethyl pyrim di ne-5carboxylic acid
(t etrahydr 0 py r’=@A ﬂaanomy]-ﬁ-mgyﬁr@@thyl—pymdm-s -carboxylic acid cyclohexylmethyl-

amide;
2-(3-Cyanophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide;
2-(3-Cyanophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid cyclopentylmethyl-
amide;

40  2-{4-Cyanophenylamino)-4-triflucromethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide;
2-(4-Cyanophenylamino)-4-trifluoromethyl-pyrimidin-5-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide;
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20 2-(2, 4-Dicbl orophenyl am no)-4-trifl uoronethyl pyrim di ne-5-carboxylic acid
(tetrahydropyran-4- ylnethyl)-am de;

2-(2,5-Di chl orophenyl anno) - 4-tri fl uoronet hyl pyri m di ne-5-car bo7x§'Ul'-W:2@Z:| d
(tetrahydropyran-4- yl nethyl)-anode;

2-(3,5-D chl orophenyl am no) -4tri fl uoronet hyl pyri m di ne-5-carboxylic acid
(tetrahydr opyrwan-2dnnidassyl met hyl ) - am de;

2- ( 3- Met hoxyphenyl am no)--trifl uoromnet hyl pyri m di ne- SCafggfl;/ 0?359095%:-'] d
(tetrahydropyran-- yl nethyl)-am de;

2( 3- Fl uor ophepyi. éfgnmény&m&ls)m&lm&g@ﬁh By MR 2iGH00 0 hbiyaci d
(cycl opentyl

(eyel opentyl n 4@% : -S%m%éér&%%% N SRR 2 e -oaorsfio 35 €
-trifluoronet é}_l ¢ acid cycl opentyl net hyl - am de;
242, 4- Di chPor & ﬂ;zﬂwrﬁ!a th-yhplle’i*y?"f“f"ﬂ Bifer ey TR dee-fearsedicdtidyl i ¢ acid
cycl opent y| meftfphydroppanydrytpieshyl)-amide;

2- (2, 5- Di chl ok-6pBremy-H-diriflypeomedhyliphanflirging drinftubmpingitipl-pyrinddivees-Bbaryboseid i ¢ aci d
cycl opent yl neftésahydropyrirgeylmethyl)-amide;

2- (2, 6- Di chl oe-qpinesy5-aiiflveminetiylplichfldnin)-orEhbryhgait-pyiinlins-cabayhoxyl | ¢ aci d
cycl opent wonetibiphydropFhelyimdsdi)-amide;

2- (3, 4- Di chl ob pDRRRYS ?ﬂr{ﬂmhaﬂﬂmcﬁ,hmmda&bmya PrididiRs2ababioxyl i ¢ acid

((:chSOBeQL%/L;rg 1 ) lmglth)}ll)fa I di S l.ic.acid
cycl opent yhne ¥ é‘yﬂjj’ﬁﬁqﬁ%&\@%m ¥ %fglﬂ %’rcclafonl‘:lé 6%9009217
2- (3- Met hoxyp "‘ '— P %ior gnet hy| ¥ im gls_ggbogﬁggcblé)xyl ic acid

cycl opent yPrett fﬂorg‘ﬁm Iphenylamino)4-triorometh

2-(3- Bromphe%‘%i’ﬁ‘i‘%@?thw Amides | yor omet hyl pyri mi di ne- 5-car boxylic acid
cycl obut yl ani a-é%-Chloro-4—meﬂ1y]phenylammo)-4 -riflucromethyl-pyrimidine-5-carboxylic acid

2- (2, 3- Di chl oftphdrpyrami-viogthy)amidé:f | uor onet hyl pyri mi di ne- 5- car boxylic acid
cycl obut yl ani 2H8-Chldpo-2-methylphenylamino)-4-trifiuoromethyl-pyrimidine-5-carboxylic acid

2- (2, 4- D @bl ogaaheryirard-yigthyl-ainide;f | uor onet hyl pyri m di ne- 5- carboxylic acid
cycl obut yl anuglesCrdord- 2 methoxyphenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid

Di chl or opheny{t&qhﬁg),yrg}l_qhh&ﬁyg%ﬁaet hyl pyri m di ne-5-carboxylic acid

CyCl obut yl am oro-3-mcﬂ1y1phenylamm0)-4- ifluoromethyl-pyrimidine-5-carhoxylic acid
2-(2,6-Dchl og&%&w wleTe) yﬁa&{&fl uor onet hyl pyri m di ne-5-carboxylic acid

| obut yl,
2 (3, 5- Dl @RI of DR PR P B S R S R Y oy ¢ i ¢
2- (3- Met hoxypﬁgﬁf}@mﬂﬂ?’“@?)prf%?‘gmwepsfﬁbw trieRdcvelshexylmsivt el g

cycl obutyl am
cycl obut yl am #@de 10
27 (3- Chl or oph&fyThigrrpkeaylaraino}4-riflyorpmetByeytinjdinsrodeglioied selarepgrghilc aci d
cycl obut yBoret msthyl-argidd; de;
2-{5-Chloro-2-flucrophenylamine)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclobutylmethyl-amide;
23,5-Diflucrophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide;

35  2-(3-Chloro-4-trifluoromethoxyphenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclobufylmethyl-amide;
2+(3-Chloro-4-fluorophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclobutylmethyi-amide;
2-(3-Chioro-2-fluorophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid

40  cyclobutylmethyl-amide;
2-(3-Fluoro-4-triftuoromethylphenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclobutylmethyl-amide;
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(2, 6-Di chl orophenyl am no)-4-trifluoromethyl -pyrim di ne-5-carboxylic acid
t et rahydr o- pyran- 4-yl nmethyl)-am de;
- (3, 4-Di chl orophenyl ani no)-4-trifl uoronet hyl pyri m di ne-5car bok§y Uik 26i¢i d
tetrahydro-pyran-4- 15 yl nmet hyl ) -am de;
[2- (3, 4-Di chl orophenyl am no) -4-trifluoronethyl pyrimdin-5-yl]-1-(norpholin
4 yl)- methanone;
- (3- Met hoxyph®RyPUMHEH3) - 4- t ri f | uor omet hyl - pyri mi di ne- SPEHERIROIZYE aci d
ycl ohexyl nmet hyl - am de; 20
2- (3-Cnhl orophenyl am no)-4-trifl uoronethyl -pyrim di ne-5-carboxylic acid
( 1- hydr oxy- cy&ﬁ%ﬁ*&%ﬁﬁ@’f‘ﬁw larsinod «&gﬂuoromcthyl-pynmldme -3-carboxylic acid
2-( 3- Bronophenyych’h‘itﬂ’mthyhﬂqﬁdq,fl uor onet hyl - pynnud ne-5-carboxylic acid
(1- hydroxy cyéfbResxgphenylaminb)a-tofijoppaethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-
243- Chl or 0- 4- f kide;ophenyl am no) - 4- hi f | uor onet hyl - pyri m di ne- 5- car boxylic
acid 25 cydl obexploneihbiglamiis)-Ceiflucromethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-
2- (3- Chl or 0- 2- fhid@r ophenyl am no) - 4tri fl uor onet hyl - pyri m di ne- 5- car boxylic

acid cycl Ohexyj(ir?bﬁm&oﬂigﬂy@ﬂuno-4mﬂuoromeﬂm 1-pyrimidine-5-carboxylic acid cyclobutylmethyi-
245- Chl or o- 2-f | ygr.ophenyl am nog 4-trifl {Igl’ onmet hyIElr Bﬁll‘:?ﬁldlycnoeu Ingar boxylic

acid cycl ohexy . oxvlic acid o i
2-(3,5-Difl 4407 g‘%enwm?ﬁggg% )ﬁ%ﬂf’?"ﬂ%‘?“&%‘“ﬁ &sﬁcﬁbﬁﬁ? &“ﬁei"gﬁ"?’é“r'%hgxy| ic acid
cycl ohexyl rret h m de

22 (4-Cnl or 0-2- %ﬁemhwwoaﬁmmwmmfermwwfwwmm di ne- 5- car
boxylic acid &‘9‘ ¥ ohexyl net hyl - am de;

2- (3- q/anophen%%?lﬁ’@iymnbﬂty}awh”o%wrﬂhﬁywwﬂwﬁ Dearpenlie apidsystaphtylmethdi d

cycl ohexyl nret kyiles 35 ami de;

24 3- Cy anophiény R-¢3-Dighlerdphertylaming)ot-tofimtohmythnd pyrimiidinedi-rasboflic aidwpolophtyloettndi d
(tetrahydropyranidd vyl nmethyl)-am de;

243- Cyanopheny b.giissbkypflent lhhibd) U @bty pyiitihdE-aivastibaaayRpxhdtg- aci d

cycl opentyl net lyhs am de; 40

2- (4- Ojanophenyk%,eﬁamﬁmtyrﬁb%m&brxﬁ.p%&ﬁa%@xyﬁc SRT PRYEmAcT d

cycl ohexyl

2- (4- Cyanop eny _'Om m u_m rorre h | - %ﬁ’l g acid
t et rabydropyr arj- gi d§
I(:’CT/ EPZ%OS / 8)692-5_38% TT%C“ o)-ﬂlm uoi' yl-pymm {q%—gﬁoxyhc acid cy %:gjf
2- (4- Cyanophen 'ﬁ%’%l?ﬁ mlla’ﬂ"f’)f‘ﬁ ﬂ%ﬂ”@ﬁﬁ%?ﬁ“by?c'sfﬁ”ﬂfﬁg" %‘dc%“?“B’i?&‘ézi“r‘% aci d

cycl opent yl met EPGY; 0)-4-trifluoromethyl-pyrimidine-5-carboxylic acid (3,3-dimefhylt
2- (13- Met hox%ﬁ SBT(“ti? i f | uor onmet hyl ) phenyl am no)-4-trifl uoronet hyl - pyri m di ne-5-
car boxylic aci @H3-Chlorophenylamino)-4-triflucromethyl-pyrimidine-5-carboxylic acid methyl-(tetrahydro-
pyran-4-ylmethyl)-amide;
2-(2-Fluoro-3~chloro-phenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid (tefrahydro-
pyran-4-ylmethyl)-amide;

30  2-(2-Fluoro-5-chloro-phenylamino)-4-trifluoromethyl-pyrimidine~5-carboxylic acid (tetrahydro-
pyran-4-ylmethyl)-amide;
2-(3,5-Difluorophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-
4-ylmethyl)-amide;
2-(4-Fluoro-3-chloro-phenylaming)-4-triflucromethyl-pyrimidine-5-carboxylic acid (tetrahydro-

35 pyran-4-ylmethyl)-amide; ‘
2-(4-Trifluoromethoxy-3~chloro-phenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
(tetrahydro-pyran-4-ylmethyl)-amide;
2-(4-Cyano-3-chloro-phenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid (tetrahydro-
pyran-4-ylmethyl)-amide;

40  2-(4-Triflucromethyl-3-fluoro-phenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
(tetrahydro-pyran-4-ylmethyl)-amide;
2-(4-Cyano-3-chloro-phenylamine)-4-frifluoromethyl-pyrimidine-5 -carboxylic acid
cyclopentylmethyl-amide;

2
(
2
(
1
2
c
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(tetrahydropyran-4-ylnethyl)-amde; 5

2-(3,5-Bis-trifluoronethyl-phenylam no)-4-trifluoronethyl-pyrimdine-5carbox
ylic acid (tetrahydropyran-4-ylnethyl)-an de; :

2- (3-Bronmo-5{trifluoronethhyl)phenyl an no)-4-trifl uoronethyl - pyrjiAi6i7ne- 5car b
oxylic acid (tetrahydropyran-4-ylnethyl)-am de; '
2- (3- Fl uoro-5- ‘g/t rifl uoromethyl)phenylam no)-4-trifluoronethyl-pyrimdine-5ca
rboxylic aci d We@"¢PE3? ahydr opyr an- 4-yl net hyl ) - andde;  PCT/EP2003/009217
2-(2-Fluoro-3-(trifluoromethyl)phenylam no)-4-trifluoronethyl-pyrimdine-5-c
arboxylic acid (tetrahydropyran-4-ylnethyl)-amde; 2-(2

Met hyl t hi o- 3{ t(® F-Pl}lﬂpfeﬁhqﬂﬂsﬂ‘rﬁ)l?)Héﬂ%omthﬂ'?mwer*qaﬁ’em}mﬁyIl—dlp’yﬂr| m di ne- 5-car
boxylic acid hetastirdl gomyraa-yl-apidaet hyl ) - ami de; 15

2- ( 5- Chl or o- 2-2re8-Diflug@b-plveyyl@ibd) A o fludroinethyl-pyuiond dneestcanpbxyio/dcidry dihe@dethgar boxyl i ¢
acid (cycl openidy] et hyl ) - am de;

2- (13- Chl or @r 4-2uBChybRAeRY- bR 1aeNe)4-ulflubbha S rmekdsls-pyednd Migne- 5- car boxyl i c
acid (tet rah%&wgﬁt@-lﬁ deet hyl ) - am de;

2- (3-Chl oro- 2 Bmhabam{ﬁmm)mfﬁo&@ﬁﬁ W%%oxgmm%@&yé&sﬁ boxylic

acid 20 (totra ydropyran 4-yI'met hyl

gm(g C?It g: (r)aﬁ 3’{; henércﬂ}g%n a Hig’é‘faelﬂ‘llj’ Igyggne ue¥1car934cyhcac1g' ne- 5- car boxylic

2- (4- chl or'$- 3° ARG no) - 4-trifl uoromet hyl - {(I;Imdl ne-5-carboxylic
acid (tetr ahfd%@ﬂ%éﬁm@owqaﬂm%))“ -fppigasthybpyrimidine-5-carboxylic acid

2- ( 3- Chl or opheyplohexsimethyl-aadesr i f | uor omet hyl - pyri mi di ne- 5-car boxylic acid
cycl obut yl net hg(z-Fqumei-ﬂljdr&mﬂ@mo)-*tnﬂuommethyl -pyrimidine-5-carboxylic acid

2- ( 3- Chl or ophenjoheytimstbyl-arhide;r i f | uor omet hyl - pyri m dne- 5- car boxylic acid

cycl ohexyhiset hy}-cugb-inyomo-gheh i nino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid

2- ( 3- Chl or ophepyhahas)-afiad; r i f | uor onet hyl - pyri m di ne- 5-carboxylic acid

cycl opentyl mebhy. ii'luoro?fﬂclﬁﬂ?& y‘ls?xmoﬂ@-mﬂuoromcth 1-pyrimidine-5-carboxylic acid
2- (5- Chl oro- 2- gﬁ{ mno) trlfluororrethyl pyrlmdlne5carboxyllc

acid c clobu n
2{ 3I 5bDiyfI oro EQETX ] Iﬁécjz %ﬁy AR AR E SR mﬁ“}}iﬁg% PEeand o boxylic acid
cycl obut
2y( 3- Chl gr o- 421(%?‘1"‘!"’%“6? %PW%‘P%’WT%WWSYLWF‘}WPﬁ?fP‘B‘Piléﬁaﬁf}l -pyri ni di ne-5-ca
rboxylic aci dorelheringhri-smidet hyl - an de;
2- (13- Chl or 0- 421 W%H@ﬁ??haﬁlwl‘ﬂﬂﬂﬁ?f?wwwfﬁwy%aEfF ne- 5car boxyl i c
aci d cycl obutxrlohexylmsthyl-apvideie;
2- (3- Chi 0ras- 22f3-Eiorehbrenybramilaiio)-4trifinidhethpkoraidms5-cayoxiliviagi eatSdar boxyl i ¢
acid 40 cycl epatidimetybyamidani de;
2{ 3- Fl uor o- 4- tyi-EhidieL-mived-fhgtyiEeio)d-aifldiajehii-pinihiline O£ oy uid @yityarb-di ne- 5- carb
oxylic acid pyran-4-ylmethyl)-amide;
2+2-Chloro-4-bromo-phenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid (tetrahydro-
30 pyran-4-ylmethyl)-amide;
2-(2-Chloro-4-cyano-phenylamine)-4-trifluoromethyl-pyrimidine-5-carboxylic acid (tetrahydro-
pyran-4-ylmethyl)-amide;
2-(2-Chloro-4-trifivoromethyl-phenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
(tetrahydro-pyran-4-ylmethyl)-amide;
35  2-(2-Chloro-4-cyanc-phenylamino)-4-trifiuoromethyl-pyrimidine-5-carboxylic acid
cyclohexylmethyl-amide;
2+(2-Bromo-4-chloro-phenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclohexylmethyl-amide;
2-(2-Bromo-4-chloro-phenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid (tetrahydro-
40  pyran-4-ylmethyl)-amide;
2-(3-Bromophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid cyclopropylmethyl-
amide;
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cycl obutyl met hyl -am de; 11 2 3 JAN 2007 WD 2004/ 018433 PCT/ EP2003/ 009217
2- (3- Chl or o- 4cyanophenyl am no) -4-trifl uoronet hyl - pyri m di ne-5-carboxylic
acid cycl obutyl nethyl -am de; JAN 700

2- ( 3- Fl uor ophenyl am no) - 4-trifl uoronet hyl - pyri m di ne-5car boxwi é e;gn]d
cycl obutyl net hyl - am de; 5

2- (3- Bronmophenyl am no) -4-trifl uoronethyl - pyri m di ne-5carboxylic acid

cycl obut yl met hyWo 2W#p1ges PCT/EP2003/009217

2- (2, 3-Di cbl orophenyl am no) -4-trifl uoronethyl - pyri m di ne-5-carboxylic acid
cycl obut yl net hyl - am de;

2- (2, 4- Di chl or ¢dR.éWhirrephrufiaminol-fHriflueremaiybryisnidingyedrbrixylicneid Slapbioimethivle aci d
cycl obut yl met hyamide10 am de; 2-(2,5

Di chl or opheny| an@ a®jftuéroftetyidniito)-6tiatdiythethplytinidid-Hertoegic BaXsytlbiexyadtig-

cycl obut yl net hykwdeam de;

2- (2, 6- D chlsor opheribaikmesfethyl-bichiRm@IE Moy siflaRes RataykRaxy! i ¢ acid
cycl obut yl Met hylacaRiley.e;

2-(3,4-Di chl or arboxylic acid
Cy(('3| obut yI met h?RE'—%‘HMJOQI%e&?l})ﬁcﬂylgnqlﬁof)-4%{ugrgﬁw l)mgx}ﬁqﬂe @L:M?ﬁcsacﬁ y

hex gdla
2o e LSt STl S 53000 201
2- (3, 5- Di chl%r SHERERY ISRy RBY4- t ri f 1 uor omet hyl - pyr i i di ne-5- carboxyl i ¢ acid
cycl obut yl net h)2|'(5‘CQ]9'°3rﬁ phcnylammo)-4 -triftuoromethyl-pyrimidine-5-carboxylic acid
2-(3- Brormphenw@nhpwb!)eﬂw-mqe:fl uor onet hyl - pyri m di ne-5-carboxylic acid
cycl opentyl am @d(3-Chloro-4-fluoro-phenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
2- (2, 4- D cbl or cphgmpfaniyhonided4r i f | uor onet hyl - pyri m di ne-5-carboxylic acid
cycl opent yl M d¥3-Chloro-2-fluoro-phenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
2- (3-Chl oropheraya@mtgmhyﬂmm&fl uor onet hyl - pyri m di ne-5-carboxylic acid

cycl opropyl am g -Ch]oro-S-ﬂuoro- henylannno)—il-mﬂuoromeﬂ'ny}-pynmldme-s-carboxyhc acid
2-(3-Chl or opheQ fl uoronet hyl - pyri m di ne-5-carboxylic acid

3, 3-di met hyl by
(2 (3-Chlor oyhen mhlo} hﬁn %ﬂ uor orre'?cﬁli’}lp%drlﬁeh‘l )%lmgmdzgtctf?o&dml"pm acid
met hyl - (t etTah
2- (2yFI l(JOI‘ 0- 3- FWIB'PY 9’1%5%’? P‘é’“%’ ”’f F%?°mf%MY°IW?WIFﬁtP¥i‘aWEB 5Car boxyl i ¢
aci d (tetrahydF8emopsp fiyerometyyl-pyrimidine-5-varboxylio acid
2- (2- Fl uor o- 5- @YHIC@FW%Wam no) 4tr|fl uor onet hyl - pyri mi di ne- 5- car boxyl i c
acid (tetr ahydr2(§2-Tp@;paﬁetmy%m—mwya:gm)ﬂ@ﬂuoromethy -pyrimidine-5-carboxylic acid
2- (3, 5-Di fl2%0r dptwbydyd-mmvndo)methy)-rmifld; uor onet hyl - pyri m di ne-5- car boxylic acid
(t et r ahydr o- py rdhechldrophbryning)-9-trifmkgiethylDyfindidikd- barboxyBe ghil (Biraydrothiopyran-4-
phenyl am no) - 4ytutettld) st@ded et Yl - pyri m di ne- 5-carboxylic acid (tetrahydro-
2-(2.4-Dichlorophenylamino)-4-trifluoromethyl -pyrimidine-5-carboxylic acid
(tetrahydrothiopyran-4-ylmethyl) amide;
30  and pharmaceutically acceptable derivatives thereof.

1':—

14



35 pyran-4-yl net hyl)-am de; 2

(4-Trifl uoromnet hoxy-3-chl oro-phenyl am no)-4-trifl uoronethyl-pyrimdi ne-5carb
oxylic acid (tetrahydro-pyran-4-ylnmethyl)-anide; '3 JAN 2007

2- (4- Cyano- 3- chl or o- phenyl am no) -4-trifl uoromet hyl - pyri m di ne-5-carboxylic .
acid (tetrahydro- pyran-4-ylnethyl)-amde; 40

2-(4-Trifluor fIuoro-phenylanino)-4-trif|uoroneth | - pyri m di ne-5car
boxylic acid Q??&Q J']fg'f%%lro-pyran-4-y|mathyl)-arride; BCTP20d0s21)

2- (4- Cyano- 3- chloro phenylanino) 4- trifluoronethyl-pyrinldlne-5-carboxylic
B o e oY - TRy elyaflt irtSih ' dan fo pepitedvs S0 RAn e T Mg SR

Di chl or o- phenylanlno) 4- trlfluoronethyl pyri m di ne-5-carboxylic acid

(1, 1- di oxo- hexahydf™l:' - thiopyran-4-yl)-anide;

2-(2,4-Di fluoro-phenyl am no) -g-trfl uonmret hyl - pyri m di ne-5-carboxylic acid
cycl ohexyl rfet hyl - am_de;

2-(2-Ch|oro-4-f|uorof )-4-trfluoronethyl-pyrimdine-5-carboxylic
aci d cyclohexynethyl-anidelNf%*

2-(2,4-D fluoro-phenyl am no)=nNt- T f | uor onet hyl - pyri m d ne-5-carboxylic acid
cycl obut yl met hyl - am de;

2-(2-Cnl orgy 4-fl uoro-phenyljam no) -4-trifl uoronethyl - pyrim di ne-5-carboxylic
acid 10 cycl obutyl met hyl - gm ggw42- ( 2- Chl or o- 4- br ono
phenylanino)-4-trif|uoroneahyl-pyrinidine-5-carboxy|ic acid

cycl obexyl net hyl - am de; 2-(&- Fl uor o-4-chl or o- phenyl am no) - 4-t

i f1 uoronet hyl - pyrim di ng-5-carboxylic acid jcyg hohexylnet | -am de; 15

2- (2-Chl or o- 4- br omBSphe 1 NO) - 4- trlfludro t pyrlnl ne- 5car boxyl i ¢
acid cycl obutyhnet hyl® anjjde ) CHX

Fl uoro-4-clil oro-phenyl a
cycl obut yhnet hyl - am de; 6
2- ( 2- Fl uor u- 4- br ono- phenylanlnﬁ) 4-trifl ubrlie hyl - yrinﬁﬁinef%-carboxylic
acid 20 cycl obutyl nmethyl -Jam de;
2-(2-Bonn-4-cv0ro-phenyla'lﬂﬁNUEQWHfIuoronethyl-pyrinidine-5-carboxy|ic
acid cyclgputyl methyl - amyde;

2- (2- Fl uor o- 4- br ono- phenyl am no) --tri fl uoronet hyl - pyri m di ne-5car boxylic
acid cyclohexylnethyloan1m% 25 2-(2-Fl uoro- 4- brono- phenyl am no) - 4-t

i fluoronet hyl pyri m di ng-5-fcarboxylic acid (tetrahydro- py-4-yl nethyl)-am de;

HO N
Y
N)\N
1y
l R'R®NH
6
o KR
R'R*N | iji\
20 e Y
N~ N

e

wherein L is a leaving group, for example hale, PG is a protecting group for example methyl,
25  ethyl or benzyl, X is a leaving group for example halo, OC, salkyl, e.g. O-methyl or O-ethyl or
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2- (2- Chl or 0-4-fl uoro-phenyl am no) -4-trifl uoronethyl - pyri m di ne-5-carboxylic
acid (tetrahydro- pynn-4-yl nethyl)-am de;
2- (2- Chl or o- 4- br ono- phenyl am no) -4-trifl uoronet hyl - pyri m di ne-5} ¢ fidkyl i c
acid (tetrahydro- 30 pyran-4-yhnethyl)-am de;
2- (2- Chl om 4cyano- phenyl am no) -4-trifl uoronet hyl - pyri m di ne-5-carboxylic
acid (tetrahydro- ran-4-yl met hyl ) - am de;
2- ( 2- Chl or o- 4- W?F%d‘f‘%’rmt hyl - phenyl ami no) - 4-t ri f | uor om@CHEPBY2 di ne- 5- ca
rboxylic acid (tetrahydro-pyran-4-ylmethyl)-am de; 35
o o R R AT LA b ALRTRL I, Y LR Rey! 1 ¢ et ¢
( 2- Br onp- - chl oRo 8 e Safnabipreguporyde piferFBRER-hy| - pyri mi di ne- 5- car boxyl i ¢ aci d
cycl ohexyl net hyl - an$ciane 2: :
2- (2- Brono- 4- chl or o- phenyl am no) -4-trifl uoronet hyl - pyri m di ne-5-car boxylic
acid (tetrahydm 40 pytan-4-yl nethyl)-am deg;
2- ( 3- Bronmophenyl gm -trifluoronethyl-pyrimdine-5carboxyliciacid
cycl opropyl met hyljt api de} 1RRZR®1 JAN P00 33 PET/ EP2008% 009217
2-(2,4-Dichl ormﬁ%én Pam no)y=4-trrfl ugi) hﬁyl - Py+HF-e-NBe B oxylic acid
cycl opropyl get hyl - am de; W R R
2- (2, 3- Di cuor ophenydRn1Q mi4d; dré ledving bR R¥ derdly kBT rtmbCordyyd | ¢ aci d
cycl ohexyl met hyfigro, RRASR!, B and Y(areab ibHRAECrordoibokihdd 0f ik 1y | - phenyl ami no) - 4-t
i f1 uor onet hyl - pyri m} di e wmiedbdd@idthd ;&sal%%na&%ﬁéoﬁ&%yén%Lll;rykfca%oqlﬁs LA
2 (2-Cbl oro- 4- b Y ioRRPAME ARN e bobptabHALRIRA iRy ATbShblfe, Rl OxY! 1 ©
acid cycl QIBeX¥n nencayo- arpn n%i-(turmt ereof (e.g.racemic mixtures). Where additional chiral cen .
2-(4- Chi or 0°3- ASCRERY rﬁlé’né/ 83' Zg(t BT PEREEhy Pepaiditionsl il gentes . o hoxyl i ¢
acid 10 cycl ofERYHH , “B%q’htg g ’&cﬁf%?lﬁteﬁ?ﬂﬁlhﬁ%‘%ﬁlsﬁﬁ? aﬁ‘o) -4-t
i f | uor omet hy| - BYFPAiERtFralBEs PHvlRpmitures oot (e HiEFen emess oS madee:
2- ( 3- Chl or o- 4- PPPeEPdRr RSy Prs P 81 otherby roryentinng mstherly|opary ErfPrdomec B e boxyl i ¢
aci d cycl openplired bhsphventiang emthat optheds ortiy|sigreespeRifif pragymanctric syntheses.
phenyl anm ndp- 4 Theshifiéctioveoins khyihclydesrijoprpidillntbdedcamipandy which @e idehtical to those
cycl opent yl net heyiked amnfbrgt@las I and following, but for the fact that one or more atoms are replaced by an
2- (2- A i | or 0- Sathh USing apPR@ly A dr RAgs ndrbai diffakat fonithd tydmidiyskd diiodds B@nter car boxyl i ¢
aci d cyc | ope HEW&B&’ injn_ﬁﬁi:.d‘ﬁdmple_s of isotopes that can be incorporated into compounds of the _
2- (3, 4- Di chl or gpbeayihaii Redpefbr hydkobdnlQibon Bitrbith, RYebd Briph@oR; skl Qedwle| C aci d
(tetrahydr gyPy L Asdsne, suchas *H, ''C, “C, *F, I and 1.
Compounds of the present invention and pharmaceutically acceptable salts of said
compounds that contain the aforementioned isotopes and/or other isotopes of other atoms are
within the scope of the present invention. Isotopically-labeled compounds of the present
invention, for example those into which radioactive isotopes such as *H, *“C are incorporated, arc
25  useful in drug and/or substrate tissue distribution assays. Tritiated, i.e., *H, and carbon-14, i.e.,
!¢, isotopes are particularly preferred for their ease of preparation and detectability. ''C and °F
isotopes are particularly useful in PET (positron emission tomography), and *I isotopes are
particularly useful in SPECT (single photon emission computerized tomography), all useful in
brain imaging. Further, substitution with heavier isotopes such as deuterium, i.e., 2H, can afford
30  certain therapeutic advantages resulting from greater metabolic stability, for example increased ir
vivo half-life or reduced dosage requirements and, hence, may be preferred in some
circumstances. Isotopically labeled compounds of formula I and following of this invention can
generally be prepared by carrying out the procedures disclosed in the Schemes and/or in the
Examples below, by substituting a readily available isotopically labeled reagent for a non-
35  isotopically labeled reagent.
The compounds of formula (T) may be prepared in crystalline or non-crystalline form,
and, if crystalline, may optionally be hrydrated or solvated. This invention includes within its
scope stoichiometric hydrates or solvates as well as compounds containing variable amounts of
water and/or solvent.
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20 yl met hyl ) -am de; 2-(Phenyl am no)-4-hi fl uoronet hyl - pyri m di ne-5-car boxylic
aci d cycl opentyl net hyl -am de 2-(2- Fl uor &3- _
rifluoromethyl-phenyl am no)-4-nifluoromethyl pyri n di ne-5-car bpxyh\ ¢iiaci d
cycl obut yl net hyl - am de; '
2-(2-Trifluoronethyl -4-bronp- phenyl am no) -4-trifluoronethyl -pyrim di ne-5-car
boxylic acid wé&:doh@izahydro-pyran-4-ylnethyl)-amde; .o P2003009217
2- ( 3- Chl or ophenyl ami no) -4-trifl uoromnethyl -pyrim di ne-5-car oxy1 I'C acid
(tetrahydrot hi opyran-4- ylnmethyl) am de;

2-(2,4-D chl oroph ] “Actrlf. : = hyo.dine- 5- lic acid
(tetrahydrothi %@%@?@f}é?ﬁtﬁj vl-,rfg%% ﬁ%@ﬁ%ﬁﬁﬁgﬁﬁ%&%?@ggl c{}%g%cept abl e
derivatives tHereof . g ig( d% ' 20 4/{1)18433 (FC%IEPZOOSI 009217
Conpounds of for n&l‘_&'e‘(’fsﬂ‘%’a &0 T dhBF B TP TP PP O E HER BB ng
schenes:  Schepiselylin fptéatnepi ohthg dijorders Giat ey Thugethe pampoynds offaquplp (Deyayde | N NH

PG O } 111 @Hxusehl asanplocsieq Fenexaqmplofhey paye pisfl imthe reptusainf drenicinfypmalgyRa” O HO N
N~NY R pain (e.g. pain associated with rheumatoid arthritis, osteo-arthritis, theumatoid spondylitis, gouty

arthritis and juvenile arthritis) including the property of disease modification and joint structure

preservation; musculoskeletal pain; lower back and neck pain; sprains and strains; neurapathic

pain; sympathetically maintained pain; myositis; pain associated with cancer and fibromyalgia;

10  pain associated with migraine; pain associated with influenza or other viral infections, such as the
common cold; rtheumatic fever; pain associated with functional bowel disorders such as non-ulcer
dyspepsia, non-cardiac chest pain and irritable bowel syndrome; pain associated with myocardial
ischemia; post operative pain; headache; toothache; and dysmenorrhea.,

The compounds of the invention may also be useful disease modification or joint

15  structure preservation in multiple sclerosis, rheumatoid arthritis, osteo-arthritis, rheumatoid
spondylitis, gouty arthritis and juvenile arthritis.

The compounds of the invention may be particularly useful in the treatment of
neuropathic pain. Neuropathic pain syndromes can develop following neuronal injury and the
resulting pain may persist for months or years, even after the original injury has healed. Neuronal

20  injury may occur in the peripheral nerves, dorsal roots, spinal cord or certain regions in the brain.
Neuropathic pain syndromes are traditionally classified according to the disease or event that
precipitated them. Neuropathic pain syndromes include: diabetic neuropathy; sciatica; non-
specific lower back pain; multiple sclerosis pain; fibromyalgia; HIV-related neuropathy; post-
herpetic neuralgia; trigeminal neuralgia; and pain resulting from physical trauma, amputation,

25  cancer, toxins or chronic inflammatory conditions. These conditions are difficult to treat and
although several drugs are known to have limited efficacy, complete pain control is rarely
achieved. The symptoms of neuropathic pain are incredibly heterogenecous and are often
described as spontaneous shooting and lancinating pain, or ongoing, burning pain. In addition,
there is pain associated with normally non-painful sensations such as "pins and needles"

30  (paraesthesias and dysesthesias), increased sensitivity to touch (hyperesthesia), painful sensation
following innocuous stimulation (dynamic, static or thermal allodynia), increased sensitivity to
noxious stimuli (thermal, cold, mechanical hyperalgesia), continuing pain sensation after removal
of the stimulation (hyperpathia) or an absence of or deficit in selective sensory pathways
(hypoalgesia).

35 The compounds of formuia (I) may also be useful in the treatment of fever.

The compounds of formula () may also be useful in the treatment of mflammation, for
example in the treatment of skin conditions (e.g. sunburn, bums, eczema, dermatitis, psoriasis);
ophthaimic diseases such as glaucoma, retinitis, retinopathies, uveitis and of acute injury to the
eye tissue (e.g. conjunctivitis); lung disorders (e.g. asthma, bronchitis, emphysema, allergic

40  thinitis, respiratory distress syndrome, pigeon fancier’s disease, farmer’s lung, chronic obstructive
pulmonary disease, (COPD); gastrointestinal tract disorders (e.g. aphthous ulcer, Crohn’s disease,
atopic gastritis, gastritis varialoforme, ulcerative colitis, coeliac disease, regional ileitis, irritable
bowel syndrome, inflammatory bowel discase, gastro esophageal reflux disease); organ
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RRNH R6 RRNON20, N-N1-Y "4 R wherein L is a |leaving group, for
exanple halo, PGis a protecting group for exanple nethyl, 25 ethyl or

benzyl, Xis a |eaving group for exanple halo, OC 4al kyl, e.g. zﬁﬂ'@dﬂ
O ethyl or 15 2 3 JAN 2007 WO 2004/ 018433 PCT/ EP2003/ 009217 IJ? wher e| n

R and Rb are independently selected fromd, alkyl, e.g. nethyl, and R,
R2, R4, R and Y are as deflned for conpounds of fornula (). Schenme 2: O
Ol N\ Ly "JYPIYP £, | NRIRZH N NRR YNRAH | 4 N RCI/ERROR#0021-NR4 N Ra
A6 5 wherein L, and |2 are Ieaving groups i ndependent|y sel ected from hal o,
for exanple chloro and Y are as defined for conpounds of

formula (1). Itfansplantptign; Bﬁ‘“lfﬁ’&fé}"’ést‘ﬁ@d“ P PREOPOBTENED ¥ el fisPenconpasses

al | isomers ofmigaifhewitrsitiogfodost dirpiditis, aplpsfic apaenia Hedskins isaaspesclapdomeal | y

accept abl e dermyagsthenjamavisi mrdfipnlpcclprgsia borcoidesisrnephrdtie syndrome, Berbetls eyndrdrle, and opt i cal
forms, and m xlolymgsitis, [gdgieiod, mf@aial ischadpycexin sydtamiaspus eVihem@sgdadibitignal chi ral
centres arespries#isbnd Sogeoepadnds of forrmula (1), the present invention

i ncl udes W thin it $hee6RidedormPDOD e MbRuseitil R GEBRN A BInSmoldgldal biskden9 M Xt ur es
thereof. The didhfesiMmubeRBBE: EnbrdlopBl dBYenb)Riseass DA £ RhtibeSaL ved one from
the other by cg m{aufth hgsmcnesi.?ﬁm%mﬁ&aamggme%m bR R inflRYn, € Obt ai ned by

conventional syn [ RSYINELLI C synt heses.
15 The subj &\ct epv Eon i Q. |nc(Pu a@ouge%]gfg?% cg{ep&fﬁa eo\écf conmpounds, which
are ident| ﬁ% (@ ﬁg tg and foI 3{? but for the
fact that one or of forraul3 ﬁ“géc’é’ff 5’ TEPARSR PR Fﬁg‘dﬁ’ﬁt“étomc mass

or mass nunber®¥rff er ent fromthe atomc nmass or mass nunber wusually found
in nature. Exanpl eSbegpmrownss effermulp Myt g heciybin fon Evsfpsatodrpgiearcnersreedhpounds  of
the inventi ordvifmgionde i sot opes of hydrogen, carbon, nitrogen, oxygen,
phosphor ou$§ f | uor TirReompoodh efdormuld () awedbo giafublor qugl,uat@gmhhmama @eldC,'"F, a'l
and 125I. effects of non-steroidal anti-inflammatory drugs (NSAID's) and cyclooxygenase-2 (COX-2)
inhibitors.
The compounds of formula (I) are also useful in the treatment of neurodegenerative
diseases and neurodegeneration such as dementia, particularly degenerative dementia (including
20  senile dementia, Alzheimer’s disease, Pick’s disease, Huntingdon’s chorea, Parkinson’s disease
and Creutzfeldt-Jakob disease, motor neuron disease); vascular dementia (including multi-infarct
dementia); as well as dementia associated with intracranial space occupying lesions; trauma;
infections and related conditions (including HIV infection); dementia in Parkinson's disease;
metabolism; toxins; anoxia and vitamin deficiency; and mild cognitive impairment associated
25  with ageing, particulerly Age Associated Memory Iimpairment. The compounds may also be
* useful for the treatment of amyotrophic lateral sclerosis (ALS) and neuroinflamation.
The compounds of formula (I) are also useful in neuroprotection and in the treatment of
neurodegeneration following stroke, cardiac arrest, pulmonary bypass, traumatic brain infury,
spinal cord injury or the like.
30 The compounds of formula (I) are also useful in the treatment of tinnitus.
The compounds of formuia (I} are also useful in the treatment of psychiatric disease for
example schizophrenia, depression (which term is used herein to include bipolar depression,
unipolar depression, single or recurrent major depressive episodes with or without psychotic
features, catatonic features, melancholic features, afypical features or postpartum onset, seasonal
35  affective disorder, dysthymic disorders with early or late onset and with or without atypical
features, neurotic depression and social phobia, depression accompanying dementia for example
of the Alzheimer’s type, schizoaffective disorder or the depressed type, and depressive disorders
resulting from general medical conditions including, but not limited to, myocardial infarction,
diabetes, miscarriage or abortion, efc), anxiety disorders {including generalised anxiety disorder
40  and social anxiety disorder), panic disorder, agoraphobia, social phobia, obsessive compulsive
disorder and post-traumatic stress disorder, memory disorders, including dementia, amnesic
disorders and age-associated memory impairment, disorders of eating behaviours, including
anorexia nervosa and bulimia nervosa, sexual dysfunction, sleep disorders (including disturbances
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Compounds of the present invention and pharmaceutically acceptable salts of
said conpounds that contain the aforenentioned isotopes and/or ot her

i sotopes of other atons are wthin the scope of the present inzgg%'gmv‘

| sot opi cal | y-1 abel ed conpounds of the present i nvention, for e hose
i nto which radi oactive isotopes such as 'H, 14C are incorporated, are 25
useful in drug and/or substrate tissue distribution assays. Tritiated, i.e.
3H, and car bonwDApon4jorsess,  14C, |sotopes are partlcularlycmmﬁﬁ@ﬁﬁQQTfor t hei r
ease of preparation and detectability. "C and 'F 1isotopes are particularly
useful in PET (positron em ssion tonography), and 125] isotopes are
particul arly usefcedian iy thSPE&bmAis,iidahnta, flp byhen Ddh=SBiens), GaHRNtEoinZRE:

t onogr ath) . af bt S@h b of E&amabétﬁ’abﬁ ﬂltﬁﬁﬁ] Ua&odlﬁbﬂ‘uteklefcohoﬁ LHpSihd, bﬂéﬁdyﬁﬁmw th

heavi er isot o&@a MR- RS cOEIolRIE) dhifkes le:pCoamnaitd, herGR MofhhO) AhpRihnGR bl @l N
therapeutic a m,.am%ela&emkst( gqmiur hélSd, ik mlie Fors bblebdch Y, for

exanple |n egsed VI VO reduced osage requirenments and,
hence,

rred i rc ces. soto i cally | abel ed
conpounds of fornuﬁ?c?mﬁﬁgswgwpgﬁﬁ% % “?ﬁ$@pm ‘m@§ﬂméﬂ ‘&al |y be
prepared by cé???@ﬂﬂgHﬁﬁm?ﬁ%dﬁPBE@HﬂF§§°8P§%Vd§%ﬁm°W”fﬁ@m§§W?WEs and/ or in
the Exanpl es Byemrisiof dsgendeps dndpqingepqaty inglvdeopigids (-8 4uemhingly FRS degistsentsieml | y
| abel ed reagewﬁﬂﬁﬁmﬂamﬁwﬁmﬁg(qsevﬂmﬂeﬁhkvmfabeled reagent. The conpounds of
formula (139 may beThorcemarrdsofifomuls (Dxircdlsb pgaful ip the trotmept of kideely Kysfvectibor m and, i f
crystalline, raephritippirtnhily yeshgiahydif@ttiecklaenbotphditsodphrifibsysdrone), &g i on i ncl udes
within its scomcth QegbiisOdmRtobiE)Cgeistiteaing BysihctBO(daRhdRE) aikbcolbRahceAS CONpPounds
58821 ?Io 2!8 2%3\/%“ abl lﬁisﬁ%mmgfm&ﬁgﬁﬂcsﬁﬂﬁ&ﬁ&htig?l&gﬁgﬁltc%enqugs&%&dg007 WO

e irea HQIBAKAY S ot ffisel NVENt i ON bin

sel ectiveljy to the,( Qﬁﬁé e o L8o Qﬁ%&%&%mn ﬁﬁ%ﬁhghnub ﬁgt|ng CB2

Ceceptor e gy A EER 553 9m¥;em0 o\l il
receptor, the PeoRBONRIL OF °F

. B ana ras e& g vennhon,v% vx% om f[ reat nent of
the disorders that*t8f oW ﬁgoun o1 ° ? P° ‘éﬁg? é?
useful as analPfEEjeREc lmﬁp?klﬁ%ﬂwé”‘f °B 15'§3é1f“?5’f°faﬁ YE ¥ nent of
chronic |nflaﬁﬁﬂﬁﬁyvﬂgggﬂ“gaﬁmm &Pﬁ“ﬁ?@5C|ated with rheunatoid arthritis,
osteo-arth%tis ey pfitheinyentiono Yye provideamsthpq pigreaingp Jugreni | e
arthritis) inef udm}vgbjeqn@ffpmeﬁemﬂyonéﬁormhyéagédlmwhe@mtbﬁcmmplé? nt
structure pr esetosthichoompises edniogdcied tosad supjert ntheripowieally bitiveamentréek pai n;
sprai ns and stémpoin of faminla@l at alph@mageatically acsspmpla tiftiwitive thbrbof. nai nt ai ned pai n;
myositis; pain assqeérditeid a Wirthdd asperneiate maator wdiko Ry alnghds;of ftifabanassoci at ed
Wi th m gr agsne aniRdisibjessah@i@thn Whilhe Hiftkdet) 8RBttt tdR6er\ai aheuinifi@Ct | ONS,
such as the GoMEDRLGAL Chierdsil SuBRkrESs JrBIporoRAiHith 3RBALdoAbREL MhifterdngnCt i onal
bowel di sor dercfsm%ﬁ 18R Ve Hhdafilof s BRRDSTiRmul@f b & afllatht GiEalepdid N and
111 ab] e Dok D e e R ARG %ﬁmﬁﬁgﬂb@ﬁﬂ aunssan&m a; post

operative paln congﬁunds of the

Al penorr e
t 311 g%u’oB%El&gang IOHEI' igal%énuscnlg S?%?E aPOS or?era am a%ute t t
SRR s oA S AN s I A e
rheumatoid spEBWaRAfi%is, gouty arthritis and juvenile arthritis.

Accordmg to another aspect of the invention is provided the use of a compound of
forrula (I) or a pharmaceutically acceptable derivative thereof for the manufacture of a
therapeutic agent for the treatment or prevention of a condition such as an immune disorder, an

35 inflammatory disorder, pain, theumatoid arthritis, muitiple sclerosis, osteoarthritis or osteoporosis

Preferably the pain is selected from inflammatory pain, viseral pain, cancer pain,
neuropathic pain, lower back pain, muscular sceletal, post operative pain, acute pain and
migraine. More preferably the inflammatory pain is pain associated with rheumatoid arthritis or
osteoarthritis.

40 In order to use a compound of formula (I) or a pharmaceutically acceptable derivative
thereof for the treatment of humans and other mammals it is normally formulated in accordance
with standard pharmaceutical practice as a pharmaceutical composition. Therefore in another
aspect of the invention is provided a pharmaceutical composition comprising a compound of
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The conpounds of the invention may be particularly useful in the treatnent
of neuropathic pain. Neuropathic pain syndronmes can devel op foll ow ng
neuronal injury and the resulting pain may persist for nonths or years,

even after the original injury has heal ed. Neuronal 20 injury %mer in

t he peri pheral nerves dorsal roots, spinal cord or certain reglons in the
brain. Neurop aln syndrones are traditionally classified according to
t he di sease or ven l#ﬁét preci pitated them hburopath|EC%%?%m@§Harones
include: diabetic neuropathy; sciatica; non- specific |ower back pain;

mul tiple scleraqsi a fibranyal gi a; V-re neyr opat hy; post -
her petic neura& 51518} FF@W%"&F% ?egﬁ%af‘gma A ebegfaﬂapﬁegg?flu%‘ﬂb'}’/‘f"f‘gm physi cal
trauma, anput at"FtEﬂ’PaIY 'T&ncer, toxins or chronic inflammtory conditions.
These condi tions ar4svdierpiajmpduisiprirmeapsboth spsonis. flsrppiakagonit grd interergs ar e
known to have [agawist éndneeefrbpdimenipf the pragoikt anodulagpesiare ageidtsr ol is rarely achi eved.
The synpton® of neuFtepat tiegmpali an "teenting’| a3 csedichrebl igclidettigregeeme ofidgabiishel ar e of t en
descri bed as spbataredds inhoattiepapplaisls theed Thatm T hrgpayliis" RhsedRG thg, bur ni ng
pain. In addi tim&mev&h@mwamuwﬁmtadsaﬁjecmrtphv@_aﬁglfamr&cmwﬁwf ul
sensati ons suchhy AsmiicRl Abjeaath iR HHRA to caBpidRVaRbNGSh Aficaidsl dysest hesias),
i ncreased sensiti VIéo\ﬁp&adsto@mu(@m mbmauywp&wmrﬁm&% & follow ng
| nnocuous sfy nu&,ﬁalkt&&uw;a ﬁmf‘ %ﬁ%méo?ﬁaﬁata@'d&&% Aample NG, 25 €

é’

Aty
sensitivity to o XIOU gesi a),
conti nui ng pai B ﬁ %ﬂal on th\I/aé'TsaHybt?m Ell§’t| F’av%al%hﬁla y ‘éar pathi a) or
an absence of GF°Y& sI’If‘t“’i“n sel ective sensory pat hwa (hypoal geS| a). 35
The conpounds of f droRsHiopspf W@%‘“H@hﬁg"éf‘wmﬁf“ﬁ efi?’é%‘{‘f’??é" hsf fever.
The conpounds @§tive Wicngivea ofally caphsfomulptsd prayrpns dablnts, qapulesynd fopqmpes-nds prupof
i nf | anmat i off, femulatioxeithptnerallincopsispofiasespansien st sotyhonsdf fhy cammpendid i selhis a fiquidg .
sunburn, buns, cedz érepmyple ethabl, paagit oipdive pikglywdine or wydn itk flaveuridg seases such as
gl auconma, reti Roliiisy agént Winophd doinpsition iy it ifem afdabbt, adgbiireadevticdl tyrict 0 t he  eye
tissue (e.g. CodupintlyQied Ydr briega)ing sobfgriliaBaas AHHE ue® . Bramds o} wieh cakiérOndiet | S,
enphysens, al | ghgefuntiard) 16Halalbs, tald, Bidih, adtif) kitarie bdid, SRS .85 HdQuDRse. Pi geON
fancier's dioSeagfe t nlpbditio islitTfmtdlh Bphufe, KPhfind CichpéRatioR WlsiBNAkY di sease,
(OOPD) ; - gast T Ot es tddle abolerEltiofh SAEAEH Shaf f8in RAE O St Foomobi@AN S
di sease, atopig @9{%&1{0& SsLJu'cL;!snﬁe ﬁf Lg) ﬂséd‘é& colitis,

coel i ac di sease %(:1& m oo cour one, N fI anmat ory
bowel di sease, G55 a ré]?ayu g % HEmS eelesRN 7007 WO
2004/ 018433 Pc?ﬂﬁ‘fﬁiﬁﬁ’é"‘/ @88’?1“%@%@% ﬁ°§ﬁ &’L’f"‘?ﬂ‘l“i‘ﬁ3 S‘@ﬁ!‘her condl tions with an
i nfl anmat ord conponepitel E“E]‘E‘W%@%?B’Eﬂ“%s‘“&f%s@]a%‘@ or suppepson Pferompourd on Lt er it s
nodosa, thyr oi @FHES inaBPHSIPOuLS BRTEOUSIETRY RETA" tignally eptaing pperanll odong,
myaest heni a gr asserteble pilfor eppivele gadyedwlonsi sy ool pely ewiniBaidae, lwébmﬁmhw@ﬂ 8y ndr one,
Bechet's syndresmepeoilpol ynyositis, gingivitis, nyocardial ischem a, pyrexia,
system c | upus er ytﬂmmtmomonifaﬁﬂialaﬁmm in &m&“orlmmf ssotuiien, sugrekioBpoguieing S
syndronme. THoe - @Rite bdvdsmin@ferel a5 otk @wldr pr idiheford of an 44medl tinglaodvén@orkl eat ment  of
i mmunol ogi cal  gios@AS RS as AIRBodSuoRHERIE BENEIcd N SRARBEe. | MTUNOI 0gi cal
defi ciency di seases, fiaPhugRBtolyBasR@Rkmbofomphia otamPRENGS Oof formula (1)
are al so effectiVvg Ry Clp@sil RfvatiiEne Rt G s ablve Fhot abeRhSGE iR Bis way,

with a binding and/or lubricating agent, for example polymeric glycols, gelatins, cocoa-butter or

35  other low melting vegetable waxes or fats or their synthetic analogs.
Typical dermal and transdermal formulations comprise a conventional agueous or non-
aqueous vehicle, for example a cream, ointment, lotion or paste or are in the form of a medicated

Pplaster, patch or membrane.
Preferably the composition is in unit dosage form, for example a tablet, capsule or
40  metered aerosol dose, so that the patient may administer a single dose.
Each dosage unit for oral administration contains suitably from 0.01mg/Kg to 500 mg/Kg
for example 0.1 mg to 500 mg/Kg, and preferably from 0.01 mg to 100 mg/Kg for example
1mg/Kg 1o 100mg/Kg, and each dosage unit for parenteral administration contains svitably from
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The conpounds of fornula (I) are also useful in the treatnent of diseases of
abnormal 10 platelet function (e.g. occlusive vascul ar di seases). The
conmpounds of formula (1) are also useful for the preparation of a drug with
diuretic action. The conpounds of fornula (1) are also useful 7ijm 10
treatment of inpotence or erectile dysfunction. 15 The conpounds of fornul a
(I') are also ugseful for attenuating the henodynam c side effects of

non- st er oi dal 3R HHOHT ammat ory drugs (NSAID s) and cycIP§W923WQ93;elZ (COX-2)
i nhibitors. The conpounds of fornula (1) are also useful in the treatnent of
neur odegenerative di seases and neurodegeneration such as denentia,
particularly dd rerielfmele ferrameind of Ptk (iers gharprocusiesly posepibladrivatiae

Al zhei mer' s dithsespfralculgtid akthesfieg P@‘ée@@l dosdeq it figy sagnse! adiviniswion @atriki nson' s

di sease and Csweiatly f-¢00digaddkatratdli Deae mg pypesonnd trpiod falmgigds ednizinyascul ar
denmentia (i nchkuebng0inmb.0% of anb@pondd of dhemmda@®i a) ; as well as denentia associ at ed
Wi t ki ntraclsani al SThaagly sagd paginidg fok Q81 atififistratitndls sifably abduf @Ot h@S0 and r el at ed
condi tions (i Rfg/ediraeontpbiva bmfeﬁtam&)a,pwﬂwm&anﬁacbagmﬁaampma&fdI sease;

met abol i sm t Qﬁiéuﬂ&d a@cﬁme i@tk déilytcﬁaﬁgg&eélﬁid fGr‘p@r@rﬁéfal adiflstllidnds aft@p) tive

: g‘g:: ;gm as ﬁ r} t?o\% 18955{ L?j’ l%ga?acé%&@%ecé‘eiﬁ&?wemry

¢ hi vanvr calc as ac1 gg J ﬁcf gém lﬁranaﬁl' d f
Formul ar (1P apimsisats: "e‘ﬂ”’gl“}’ﬂ?%‘i‘ 19 gyt Pff%emﬁ?%z&c mont of
neur odegener af'ﬁ%ﬁ“i‘&‘ﬁ‘lﬁ %P&‘E’ > wffrign o exiybit thedrstied eobYifasss,

traumatic brain i rl}laq:)@beadvgﬁgwaqtoelapaa:tbquwdwfﬂzemcsqnfm@nmg@s The conpounds of
formula (1) apanopprisies. ikisrhay|impreve thiqoral ieayailphiliy of @ cenpawids. (For thfihepossosfpounds of
formul a (1) arhep@iestanvegiod ndnopantichipre” it defized ppwlid rafticlgsyith[i0a bf thepaditleease f or
exanpl e sdhi zbgptig e pirtcle stdeqileastBina pm (i pedferdbblen tha 0rs@al herein to i ncl ude

bi pol ar depr essi Orthe phifiddd@leat HAaPNidE Fabticlf of SMPEhE® (Piay BE Wdidn@indd BiBlhdeF
depressive ephsReRs. W dibbie maVMide H6 Hetemiiiz AL sizel 1AL BfractioR s AlIRMuG: f €at ures,
mel anchol i c fﬁ@&wn@&m@&mw@shn fax?ﬁﬁws%ﬁmﬁlrbeﬁéﬁﬁﬁeﬁ%ﬁtﬂym%ﬁspm?o‘ﬁﬁﬁpnal 35

ffect di d al 35,
e b e T T

depressi on acgo r
schi zoaf f ect @1& it g?%? e ‘?maé ? o de GPABLE O Bhd e
resul ting froff® gros Eged o A ERsHER" ?’5’7‘13“"?%’ T wG VeBl!i’f“‘ﬁ‘B‘P‘”ﬂ FF¥ed to,
myocar di al i nPrEfFRbly g processaf presinitation inan aqueeus medium fEpm agoliien of the g imya nogm i et y
di sorders (i nﬁ“ﬁft&%%ﬁ‘b"‘{&ener al i sed anxi ety disorder 40 and social anxiety
di sorder) 25pani ¢ diceudintlyr in afprdrrgsbeol the presse diveritiomprotides a rovbesefos premarimgonpul si ve
di sorder and - gopbuntl (Tninneriopatticslptle 818 aglhesimbefar definwinwhish mecess cokanrises millil udi ng
denmenti a, ameteipitstorsor der s and age-associ ated nenory i npairnment, disorders
of eating behavi oWesreseritdfitd pistbdd@ for @3 @refakition TSN PHcled AChakphrtidilaf fHHAMMOSA,
sexual dysf ungddrBthin Bt HRRs Hd SeUlCALS liédddebwdi ng di st urbances 18 2 3 JAN 2007
WO 2004/ 0%@ 43§ s%ﬁ?@e@%@@ idi4nto & Fischer, U. S. Patent No. 5,145,684 to Liversidge et al

.S Patent No. 5,298,262 to Na & Rajagopalan, U.S. Patent No. 5,302,401 Liversidge et al

U.S. Patent No. 5,336,507 to Na & Rajagopalan, U.S. Patent No. 5,340,564 to Illig & Sarpotdar

U.S. Patent No. 5,346,702 to Na Rajagopalan, U.S. Patent No. 5,352,459 to Hollister et al

1.8, Patent No, 5,354,560 to Lovrecich, U.S. Patent No. 5,384,124 to Courteille et al, U.S. Patent

35 No. 5,429,824 to June, U.S, Patent No. 5,503,723 to Ruddy et al, U.S. Patent No. 5,510 118 to

Bosch et al, U.S. Patent No. 5,518 to Bruno et a}, U.S. Patent No. 5,518,738 to EickhofT et al,

U.S. Patent No. 5,534,270 to De Castro, U.S. Patent No. 5,536,508 to Canal et al, U.S, Patent No.

5,552,160 to Liversidge et al, U.S. Patent No. 5,560,931 to Eickhoff et al, U.8. Patent No.

5,560,932 to Bagchi et al, U.S. Patent No. 5,565,188 to Wong et al, U.S. Patent No. 5,571,536 to

40  Eickhoff et ai, U.S. Patent No. 5,573,783 to Desieno & Stetsko, U.S Patent No. 5,580,579 to

Ruddy et al, U.S. Patent No 5,585,108 to Ruddy et al, U.S. Patent No. 5,587,143 to Wong, U.S.

Patent No. 5,591456 to Franson et al, U.S, Patent No. 5,622,938 to Wong, U.S. Patent No

5,662,883 to Bagchi et al, U.S. Patent No. 5,665,331 to Bagohi et al, U.S Patent No, 5,718,919 to
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of circadian rhythm dyssomia, insommia, sleep apnea and narcol epsy),

wi t hdrawal from abuse of drugs such as of cocaine, ethanol, nicotine,

benzodi azepi nes, al cohol, caffeine, phencyclidine (phencycli nﬂ Imdye

conpounds), opiates (e.g. cannabis, heroin, norphine), anphet ne or

anphet am ne-rel ated drugs (e.g. dextroanphetam ne, nethyl anphetam ne) or a

conbi nation 5 thereof The conpounds of forrmula (1) are al so useful in

preventing or redtftfi¥ Yependence on, or preventing or REEReiHGIHD| er ance

or reverse tolerance to, a dependence - inducing agent. Exanples of

dependence i nduci ng agents include opioids (e.g. norphine CNS depressants

(e.g. et hanol?“d‘b’si?ehg'sgt Priet NS4 @1 do Wedmannrre }l Wo93/2H1 20 (TORE24386 Weale

conpounds of fOBMFAGN.AVQ PY/35656eWRIORE546% SFAA/1BIT4 W 04/3736% WEPO/30ff15 kiddney

dysfunction (Wepli#li7éd.s, particularly nesangial proliferative

gl omer ul onephri ti SSuchapdetssdsi BayShendadilreiaptel | foe the pElypadhtibn Céfi @mpibepBtikt i S,

ci rrhosi s),5 gaslop@iidilaR $oinNSdch plydsesT6iini GRhérdipadt stiRamkntemd col on cancer. It is

to be understood tfRtpydeat 6f BNE&St IRertibrSRS RN ustsAGl St RRD Banlidi @@t TNt  of

establ i shed SRR R m,amw&r@&wﬁodwee%w,mwu@fea%fem@%h'ﬁ. st at ed

ot her wi se. é&@.ﬁ{n raagb@pit id D5 ATAEE bonlhdeld Liah V.s,ls pLovide a

conmpound of f rrafgeut gﬁwyegﬁg t| Ve thereof

for use |n1cc\g o[, gs grl nary “eadr ¢ ccordin o ano §rp2ect of the

i nvention 5 npound of for rrul a % har maceutl cally

accept abl e deri vat P@Mﬁé’?@ﬁ'f‘% &o0g(eusg ﬁmtﬂﬁém‘f @ﬁ?ﬁﬂﬁfd"'&“beé a@5HaE on whi ch

is mediated Bpotdwe vgies ¢ (il ip wch etdenstaismp of e Pufpcsr arp madesof nylon Welywwdl ng to a

furt her aspectcomyfrisingenejoniper infeonal, lubpyeanisy fonuisalio the prepardtigriof gflidiparticlesi ofig dme human  or

ani mal subj ectsutstadck @mampgartfiongtefoee.condi t i on which is nediated by the activity

of cannabitioi d 2 et Qpest thetpieaht invefeh preddes apltdesifa pepdringcodnpousdiofiths Ubj ect a

t her apeut i cal lijteftibh @Cdahop@ti@ER BN Binpriding G HEOHE 6l s@pendi@r dTebrpo(nk) in @ fmilfl

phar maceut i calphyngdf 8P b UhenteMml Y@tafionnechld Rl QhambAGS Mt Gl dpRatidn frkkink her

aspect of the g éhqghcy{g,n%pggggnﬁedm@@gbo% treating a human or

ani mal subj ect suf =14 ido o0, nﬁ%m{d%ﬁﬂ% th ROTOR e wl Ritliff ¥ d| sor der,
bl RigRa t'hé or

pain, rhe taid ar tls I’SI I.eoar I'S
osteoporolsjl‘iq?;l \%. PCh. rf |se amnllg’ e 0% lggmt[ ub (':J?dan

S
ffect psenspl é" "6@?1 Lidin e e b rrﬁ%"‘é“‘t" N
SRR e s%m cImpidy] %ﬁ iy

i nfl ammat ory ﬁ‘ﬁﬂ’fm“%‘?éﬂ’%t‘fpt‘b]éﬂf“d’%‘%ﬁ%g?‘s adﬁ&?@“ﬁgﬁﬁdﬁﬁ&?ﬁ@%ﬂ‘ioﬁ“ $eoner back
pai n, nuscul ar°®sEdet al , post operative pain, acute pain and 30 m graine.
More prefebably thea WW@FWWWF@WBW@“@%@WW@W& heumat oi d
arthritis or costriesemiptund () peesentie it apuh H6 toabaatr 8t ey, pafsply fronpdbortt % bnvent i on
i's provided theurss wf, narcpefgabipabouted% whvor nul a (1) or a pharmaceutically
accept abl e deri vat Th¢equtdieh@ai chpfurtich@mpaowt atihortpharticeuically RepEeutid-C agent
for SEhe ]E lreat @ﬁﬁﬁecﬁ%&@&lﬁéﬁ&@gmﬁbf&%w&@sgﬁﬂﬁﬂm&c&Bﬁgx‘eﬁ%rcﬁ&smgmnf di slor der,
an, I NT 1 TTRE O olnd G SR to Pihlthacettd bUHRL 8l Bkaly trhyiRg. FRbHhdcb LAy SCI er osi s,
osteoarthm t | %cc%tabg%%g lfaaﬁs?mme BF St RbbontaltfipRhPing P RRleAfiHd L T OM

i ammal of Y Dl b2 Psguphma&da@lgs%fbat&%ac%bﬂls@r@gwme&nm%%a' n, |ower back

pai n, muscul a m graine. Mre

preferably t h&yﬂ% ‘a’ﬁﬁﬁ?‘% %S “E mmsé‘? n q%stb d“w!%n [ heyrmat oi d
arthritis or In a further aspect o mvent:on eaqucous me esubjocted to the milling may
35

further comprise hydroxypropylmethyl celiulose (HPMC) present from about 0.1 to about 10% wiw.

The process of the present invention may comprise the subsequent step of drying
compound of the invention to yield a powder.

Accordingly, in a further aspect, the present invention provides a process for preparing a
pharmaceutical composition contain a compound of the present invention which process
40  comprises producing compeound of formula (I) in nanoparticulate form optionally followed by
drying to yield a powder.

A further aspect of the invention is a pharmaceutical compeosition comprising a
compound of formula (1) or a pharmaceutically acceptable detiviate thereof in which the
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osteoarthritis. 40 In order to use a conpound of formula (1) or a
phar maceutical |y acceptabl e derivative thereof for the treatnent of humans
and other manmals it is nornmally fornulated in accordance w §i3 ghaggard
pharmaceutical practice as a pharmaceutical composition. Therefore in
anot her aspect of the invention is provided a pharmaceutical conposition
conprising a con'g)ound of 19 2 3 JAN 2007 WD 2004/ 018433 PCT/ EP2003/ 009217
formula (1) orWaYH¥PHéceutically acceptabl e derivati veP@W@é‘P”&'dapt ed for
use in human or vet erinary nedicine. As used herein, "nodulator” means both
antagoni st, full or partial agonist and inve oni st. | none enbodi rrent of
t he present MoCRTPRPY F gﬁmaéw“?lﬁ??é@faéﬂ?ﬁ““f“gww{“mwS‘“f‘reat| ng" as
used herein i n@ﬂ&&é@“&'ﬁ%ﬂé‘&@ﬁwﬁ“’&m@é’ﬂﬁﬁﬁ%ﬁ%Phaﬂ?"ﬁ?b‘ﬁ@@f%“aﬁﬂe al so
i ncl udes the peepistypl exsipignts her eof . The term ™ prophyl axis" is used herein to
mean preventing sy®Byl'dyise" isnmean thg remewtisf af Water ortother 15wl vebiste veprd dypingthent i ng
recurrence 6f myoestaiag comppuadpf finhlld @tirelthuslnspedtn @ ndhitios THodryihg stephag t o
conpl et e pr ev ektainpitocsds f Aryiaf klotve Attie@A, incUaRp Deerityigf spfe krddbladon(dr }prignd t hei r
phar maceut i cal dyinOF@RE Mahdds SRl byl is Y& SouliBY préfered AR BB i Riad i a st andar d
manner for theknbxf«&ﬁ ts uid'ﬂéil' ghaliffh FnARAS nExQ'iscﬁ?{c%Wn%stora”y,
parentaral |y, | &mema DehARSIERIeL Y

mgr( v

rectally, \ﬂ]a n glhat mn| stratlon nposi tions of
formula (1) an fﬂl armacumaﬂﬂ% ?mcetab erlvtlvg v;D/n ch are
active when gi ven §mp°[s 3} 28 pegein %ﬁsul es and
| ozenges. A sy{ipd "i@“?B??fﬂldﬁlePBWW?tﬂm Y"ﬁP’f SO sprtigles gfeompaup ponsi on or
sol ution of thfemeeﬁﬂkfa‘m%*rysgraﬂwwhfﬁu Eﬁ“ﬂ”‘ts%ﬁ.’f‘rl er for exanple, ethanol,
peanut oil, olive B8icferably| e phamaeeutissl oppposiponyjst iereibefore defined, ﬁgﬂl‘mwmnrmsourl ng
agent. Wel® tHERMCuermbniless ten 1396 wimprefisdlyfiotherangf 0-htofi@fbivést | any phar maceuti cal
carrier routinelyTudER] rédapior grppads forgscsnthe thstindinrantiantmap brusetin/combinatise d.

Exanpl es of suith ofhar thekapéic agams, Bl ExamplBODNE S inliibit@{, apk lcdecotile Aéraoab,ba, tal c,
gel atin, acaci gecofibSaléctxibl pircboxibér@OXIL8Y;|5apb:9FRasARELTHMENDED’s, sabh a¥ier e the
conposi tion |Sasﬂu@n BB feda8) il ibdthain GARSbEbR or BEFYofénOlikbifbhe ROHRP MM HistsON 1S

sui tabl e, bor Dﬁmkueh m.iemam&n@ mﬁm@mebm&.sea;ﬁmmm@ke%& gelatin

capsul e shell asm?s&i sucﬁak,mé Sldzage! atin
shel | capsul e Eaﬁu ceutlc ca>r| er used 9}5 repar| ng

di spersions or s %redmwfy'){e’ eous guns,
cel | ul oses, sﬁ“??@% %“g&rm%‘r’r%‘“‘%%“a R o a?ﬁmc fpig ‘d “Fel atin
capsul e shell . locgkanagsthtics mp%ﬁ”%’fff é‘f“%\?s o 58 £ lﬁg‘m’@ SRt ET“W“ sol ution or
suspensi on2df @%Pﬁ?oﬂﬂ@% ﬁ""ﬂ’éﬂ*’r“v"é’f‘?‘lﬁ’@n PhrzatriptEns FPy reserty HesdisEro Feomioh - aqueous
carrier opti orfigkidy EBgprerierhipangs: BPspraepionligapds) BBy antagerisisplRy pitagoniityand ¥y exanpl e
pol yet hyl ene ginipgroists; bpadilynin repgibteriganils agdrsailloif reedptoniigand, extitheraigideitlititipr  sesane
oi | . Typical oclougdsictamplesntifF drugireg abiebremiade, antirlli-héugsor AMARD3e.gol ut i on,
suspensi on or 1&fdnSde0 WhendBe colapdindd ey udaéinaaifiimaticiiveth etler dgrageutyagenpoteder or in
the form ofo anoasufs Ghy BeSbmigistere iy Bqfien@iAbr simultaneously by any convenient route.
Additional COX-2 inhibitors are disclosed in US Patent Nos. 5,474,995 US835,633,272;
US5,466,823, US6,310,099 and 1US6,291,523; and in WO 96/25405, WO 97/38986, WO
98/03484, WO 97/14691, W099/12930, WO00/26216, WO00/52008, WO00/38311,
WOO01/58881 and W002/18374.
35 The compound of the present invention may be administered in combination with other
active substances such as SHT3 antagonists, NK-1 antagonists, serotonin agonists, selective
serotonin reuptake inhibitors (SSRI), noradrenaline re-uptake inhibitors (SNRI), tricyclic
antidepressants and/or dopaminergic antidepressants.
Suitable SHT3 antagonists which may be used in combination of the compound of the
40  inventions include for example ondansetron, gramsetron, metoclopramide.
Suitable serotonin agonists which may be used in combination with the compound of the
invention include sumnatriptan, rauwolscine, yohimbine, metoclopramide.

._]—r‘
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propel | ant such as dichl orodifl uoromethane or trichlorofl uoronet hane.

typi cal suppository fornulation conprises a conpound of fornuléwﬁéh or
pharmaceutical |y acceptable derivative thereof which is activé

admnistered in this way, wth a binding and/or |ubricating agent, for
exanpl e polyneric glycols, gelatins, cocoa-butter or 35 other |ow nelting
veget abl e waxes or fats or their synthetic anal ogs. Typical dermal and
transder mal forwubkaisens conprise a conventional aqueousmghmaggmwﬁ?ueous
vehicle, for exanple a cream ointnent, lotion or paste or are 1n the form
of a nedicated plaster, patch or nenbrane. Preferably the conposition isin

uni t dosage form fsq{tabﬁ)@ﬁﬂlmﬁlcﬁ-nﬁﬁmxﬁéém&ﬁﬂ&h{koﬁw@tflﬂle%gnﬂﬁded’fﬁxguﬁ&lﬁ dose,
so that the pajgnt ﬂm@n@da&ﬂhﬁ& o DAL SRS rebRtl AARBRE Wlhlne! 07 Or 2l

admnlstratlonc tains suita rom " 01 ng/ Kg to 500 npl e

0.1 ngto 500ng efe abI fromOO Kg for exanple
1ng/ Kg to 1Q0ng/ K %"5‘%{&?%@% ‘ﬁ?ﬁ S b e °§gvé1%;a}5f%{?p°§g{rﬁf&'f§‘f’?n5?‘i on
contai ns supPt aBFYErrAloe °’5]°‘ 2001 WD 2004/ 018433 PCTI EP2003/ 009217 0.1
ng to 100 ny/ Kg, ofS“%Pbbm%ﬂald@resqamﬂlﬂﬂhawxPausairmaor@watrw@téafwawyf

accept abl e der ihg imyinien noludeimingimirsaindigptiineg ehlomipramiiee ahd pogtripidingd. Each dosage uni't
for intranasal admiSnitabler depanawergivo prttiddpressantss whithabday bg -u4@Oinnaymbinaiorpméth er abl y 10
to 200 ng per paipeadofthe ifveiios aktludednmmapioatridemingwing.ai Nns suitably 0.01 to 5. 0%
of a conmpound of f ar will Be bpbeciated THae e @bdpourlie SEGRY lof GlieN@iBvel knb@dtivhs or

adni ni strat i oncdnpostishd iy by ad@liitied QinRlandbidiy@itHeOin 4O sanl¥Bf KGoren@fhamhaaimound  of
formula (1) orfﬁm%ﬁ%gmlywqb%@gcept abl e derivative thereof cal cul at ed

as the free aC|d %&; WP RGEn e%‘ﬂé: (o1 Q@aﬁ&% JioRlagkration is
sui tably abou eluﬁiPl acc Q/ct’ﬂfgreog%n;&f % IEf [&1 a (1) or a
phar maceut i able |ve ereo Eal cul at W& free acid.
The daily cfsa nfor |ntran sal 10 adm njstratign and oral

i nhal ation is swt 1;{;? mhiBGEs r4lerer i SABB U BOENTYY [rarsaird v ndrerfyrpat

i ngredi ent may? o farmuleliay and tyypharmagpulipal forpalations gpmpprising 3 pebamtioRes o
exhibit the deéqu@dboaetoz‘:\met Yith a pharmapgpicalpacergiphln tamise ey gacinient oPrsised firthehe
conpounds of t Beeccnf ths imentipny \Teqinditidvalpsmpepenis phaueli combinationf hyiay berpdryinisterpd ove t he
oral bi oavaP| akiihtris¢quentdlly phimudtervpol ineparafe or cotmbigedphurposigical Gimulatibye. pr esent

i nventi on "nanopar tWiewi @ingsind o foehada (N et peesnagailically goaptbhlcclabativethtrknf 5O%d of t he
particles 15 ha¢énbghation Rak 4 se@hdth@dpZific Qént 4cBs Sgalnkd@iz sdme@isdase s hedgaroéackk abl y | ess
than 0. 75pm Theumébhd s dtestiofha®fihch hecoffthubdds RaTatond: | Bpromibre GRAPMBERAE) May be

determ ned by LaSGhedvPinbsd B@dh@Rar A suitabl e machine for determ ning
particle sixge by laser diffraction is a Lecotrac |aser particle size

anal yser, usi ng..an. HELOS DRkl sats Ren B}Mgc. jth a QUDXL di spersion unit.
Nurer ous proce qparticl egff| n, @nogaru cul ate
t

formare 20 known. nf/ ' ‘g@%ﬁﬁ#“&‘é‘é" es ecogqo‘m‘is ng. process,
preferably a weHempdy 6’“%?"8 BFPHPRELREY of a surface modi f yi ng
agent that inhibits aggregation and/or crystal growh of the nanoparticles

once creat é8. y these processes may involve a precipitation
process, Yeast (Saccharomyces cerevisiae) cells expressing the human cannabinoid CB1 receptor

were generated by integration of an expression cassette into the ura3 chromosomal locus of yeast
strain MMY23. This cassette consisted of DNA sequence encoding the human CB1 receptor
flanked by the yeast GPD promeoter to the 5' end of CB1 and a yeast transcriptional terminator
35  sequence to the 3' end of CB1. MMY23 expresses a yeast/mammalian chimeric G-protein alpha
subunit in which the C-terminal 5 amino acids of Gpal are replaced with the C-terminal 5 amino
acids of human Goi3 (as described in Brown et al. (2000), Yeast 16:11-22). Cells were grown at
30°C in liquid Synthetic Complete (SC) yeast media (Guthrie and Fink (1991), Methods in
Enzymology, Vol. 194) lacking uracil, tryptophan, adenine and leucine to late logarithmic phase
40  (approximately 6 ODgo/ml),
Agonists were prepared as 10 mM stocks in DMSO. ECs, values (the concentration
required to produce 50% maximal response) were estimated using dilutions of between 3- and 5-
fold (BiomekFX, Beckman) into DMSO. Agonist solutions in DMSO (1% final assay volume)

abingi
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preferably a process of precipitation in an aqueous nmediumfroma solution
of the drug in a non- aqueous solvent. 25 Accordingly, in a further aspect,
the present invention provides a process for preparing mﬁoﬂ% %@ in
nanoparticul ate formas bereinbefore defined, which process 4

mlling or precipitation. Representative processes for the preparation of
solid particles in nanoparticulate formare described in the patents and
publ i cations |IWVeg®#oBE8pow. 30 U. S. Patent No. 4, 826, 689PCTBENGIo@AT0 &
Fischer, U S. Patent No. 5,145,684 to Liversidge et al U S Patent No.

5, 298, 262 to Na & Rajagopal an, U.S. Patent No. 5,302,401 Liversidge et al
U.S. Patent NowerstraasJ i0tP blagk, Rlear kottren, miseii Plates from NENGHE6on B34Ns1)). 6611840, 564 t 0
I11ig & Sar potdas suspehdes at Pemeitytof MoODG/n G Crgdia tagkinghispiinea greqiatyatophad), S, Pat ent
No. 5, 352, 459 d4deritdahd leugihesnd eupplerhentdd 8ith PalvE3vmiddgiazdls, @ B s&fith ghesphagypHeCi Ch,

U S. Patent No7.0, aqd284M fiidbesdetn dEPFdhebdylagosiat (FRG1). ThiSmixked (80wl per 8l thigs4-5, 429, 824
to June, U . Ratpert, 20001 pebwdliQ 9628l ploesRud e agahist uHh&ssa?@Ia@srmuM&op 5 510 118
to Bosch et aisq 1bh Ak Rdd incdiBtion 2t 30%Forl 22 hidkesUMRreSencd kesulfitg From BEkA

>, 518,738 to Edf%isaﬂ Jﬂu BLduetJ%x@mcg@Eeeaﬂfend (%uf%é;énz?& prBd%c ggés”o

Pat ent No. 5, e "

Li ver si dge etZ(%m i %;%W'\hasﬁ e nﬁl@) ) E@o?&?;?& Pat ent
No. 5, 560 K P.“""“F°’§f" EP’%"’T”’?" il R Eupggeno W‘%%" et al,

U.S. Patent |\|an==“%s SBcsongensfion 468 (R oup il bsing adour NREIES73 783 to
Desi eno & St etaRppentpfionetfiect valyp- Efffsacy Enahyps gafylatod romifes té‘f‘ al, US. Patent No
5,585,108 to RuddyEe:t M fcombgin) - Mttorgamt 0 051015 B0t B “Wng, U.S. Patent
No. 5,591456 to Fr &hedvieXgimeain nd MBeamhia ki@t the fied nBX8RM afBGinimgmsprctivell). S.

Pat ent No 5, 66 tBR8ncentratida gdet cueyt fonbompdiin®X, aRbenairdNod MinoadardBdfited Bagchi et
al , U. S Pat®ntmdxmmandilifimBrhDespeotiveld from thd cohédeiir-BOOFfed\ENr 2ok bR]184433(1,1-

PCTI EP2003/ 00 9Zihdthylepteiyisn, 7610, 10d-tetrabydfn- 1 -Hjado8i0d, 6-diRethyD-sH dibe26 b, dfpRan¥.edmann et al

W93125190, Wikt 33010, WallabR ok 4086, EQiHRB/e3i2B6R10 (WURYHRSELY, WO 00/ 18374,
WO 00/ 27369, VM3.QQLa308 e e WO 01/ 41760. Such processes may be readily

adapted for the Pr eRRLaEL O on o of g@ ound (1) in 5 nanoparticulate form Such
processes fprma f gnh%& [s ec}ls 'hl,gco nvug‘p& anﬁc The E@f&u‘ﬁfz t he present

i nvention preferab e I such as
a dispersion m|| I “tedagc E’th’s u% i e’°f"51?"?’h #°

conpound. The %Wég‘éﬁ‘i’f qb‘?’ig‘ﬁéﬁmﬁg‘mﬁﬁf“’g IFL‘I’a’E‘E"P%‘é using a
conventional wet mlling technl que such as that described in Lachman at
al ., The Theorlcrpisptionofeapnaby RiSLARHY®acy, Chapter 2, 10

"MI1ing" # 45 (198@yannzbipoid GB@remt@r Pt thl@tmﬁftw copp@Ed06 LBl Bivet hKl i ne
Beecham pl c) detsoinedie sccerdaned withithelfolloging prapeddmethosi ng a m ||l in which at
| east sone of the surfaces are made of nylon (pol yam de) conprising one or
nore internal HxpHoimbfiAMbtBod f Or use in the preparation of solid particles of a
drug substance i nyhaaaaskbhyeetlcat@sidk)Re¥expressing the human cannabinoid CB2 receptor
30  were generated by integration of an expregsion casseite into the ura3 chromosomal locus of yeast
strain MMY?23, This cassette consisted of DNA sequence encoding the human CB2 receptor
flanked by the yeast GPD promoter to the 5' end of CB2 and a yeast transcriptional terminator
sequence to the 3' end of CB2. MMY23 expresses a yeast/mammalian chimeric G-protein alpha
subunit in which the C-terminal 5 amino acids of Gpal are replaced with the C-terminal 5 amino
35  acids of human Gai3 (as described in Brown et al. (2000), Yeast 16:11-22). Cells were grown at
30°C in liquid Synthetic Complete (SC) yeast media (Guthrie and Fink (1991), Methods in
Enzymology, Vol. 194) lacking uracil, tryptophan, adenine and leucine to late logarithmic phase
(approximately 6 ODggo/mi).
Agonists were prepared as 10 mM stocks in DMSO. ECs; values (the concentration
40  required to produce 50% maximal response) were estimated using dilutions of between 3- and 5-
fold (BiomekFX, Beckman) into DMSO. Agonist solutions in DMSO (1% final assay volume)
were transferred into black, clear bottom, microtitre plates from NUNC (96- or 384-well}, Cells
were suspended at a density of 0.2 ODgy/ml in SC media lacking histidine, uracil, tryptophan,
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15 I n anot her aspect the present invention provides a process for preparing

conpounds of the invention in nanoparticulate formconprising wet mlling a

suspensi on of conpound in a mll having at | east one chanber and agitation

nmeans, said chanber(s) and/or said agitation nmeans conprisi g SN kricated

nyl on, as described in WO02/00196. The suspension of a conpound of the

invention for use in the wet mlling is typ| cally a |IC|UId 20 suspensi on of

the coarse comPOU4'¥34 |iqui d medium By "suspension" Hemrpewwszrhat the

conpound is essentially insoluble in the Iiquid nedium Representative

l'iquid nedia include an aqueous nedium Using the process of the present

i nvention the #Speggeleysine eyd sypelenggnied with 10ayh3-agpin EFLM sesfivm phpsghaterpllent | on may

be up to 1nm i hoddAeddfwprescefidi-§-Thglvcarranepide (FIGH). aihg disture (§6ul peevel! o038hr e- pr ocess

t he conmpound. w@lplatas, 280ul per vdlider SGpibpliteshivasadivied fogopisitin bmastdy pla@givbidsp medi um t o

be subj ect ed tIs4fIabsystins). ARG incdbatiqanl PESoCBNPOL) fitbresckice pls@ i Momidegrdditionn about 1%

to about 40806 WANDGRIte®keRbh Yueftd B3R ankRfifpdnbus yak @blymSH80uddd\dring DI €

preferably ab%Bm&Q%ﬂMMccﬂ%ﬂﬁﬂﬁ%&%m@ﬂhE HBFEBY e ik chRifre FiREHRAdSE ONe or

mor e phar mace;gt&e ekartatfaﬁcvmt,@m B sWR eflssion AV HBLE: sERHS, Ipﬁfoéscxmmpfaae% sui tabl e
bt odiblt e@u&&@&y&% ﬁ%%ﬁgsa%%gm ciof 11 nd (1)

after mlling to a ar, ecg ?%F;Fwaslcgkl: My 48 9’6 spray yI ng.

Phar maceutlﬁb:alﬁy cce \re e>§v§ 5 Pt %Or steric

stabilisatidn and Plgmeestyp Y “?ffﬁ‘hx 3 pol oxaners, sodi um

| auryl sul phate and’ ﬁ'& U‘P'B’ét"‘ﬁ%ME‘F‘EPW@t%]? | jtedgpaximum apd ‘8’§‘“E‘E‘Ir‘f58ﬂ°%"§’és e.g.

hydr oxypr opy| nfEhys copsriimeEt cugﬁ&rw%%mém@mééﬁwwm £ i

mannitol . In anwwﬂmm@ewmﬁvevﬁemﬂwmnﬁﬁmf%cmfedﬁ@ Wﬁﬁrﬁhﬁo be

subj ect ed t o thigetylhdpiyhga, hihila-@Ehide-i-hdroxeombimethd-6Hyibeosipglrppy?d-net hyl

cel | ul ose ($HP\asthaps] EFEN0; afaildifaimTatrisD Eduieffectiedomiley raiQOFMB) values Wre pr ocess of

the present i nsRmktdFRYeqBAEPr i se the subsequent step of drying conpound of

the invention to yieeted: ®RENEGECARGR dingly, in a further aspect, the

present invention RN KES, .2 lpﬁé‘ﬁ@s Jr mpBin@ RBhd G, 1,1 R R EORGRR IS 2l

gmgf;; [ on cont al oy, e le@}lt %lmufi?%g %e&a&a%@m%m@fagﬁss 40

. Et§ Oldr,aﬁb&g ag&%é%gr i ot e%c%vﬂ >sh atrﬁi%'é%&g Hath told

optionally |ng to vyl a po urt er aspect of the
|nvent|on|sapar cetl 0 nd of fornmula
(1) or a phar matceutciD % é % g ?PV?@%ggt?%%ﬂgé%‘mﬁr N t° "the 22 2 3
JAN 2007 WO 20edog 6?95%% oy ARG b 9P (1) or a
phar maceut i calq"gf'abclﬁ% P2prerderiviate thereof is present in solid particles
i n nanopar 8§ cul at e CPoponyds piFxanepies XTf €-T Yl Pnend 390-2%p etedsreardiraedtit i cal | y
accept abl e  canatliod hul Fgx. valyes T HR06uM ar effRgey valyoy plitg0% stéhegloppdthundngannabinpidal of any
wat er or ot herCB2rguaptet. vehi cl e used during the 5 process to keep conpound of
formula (1) in |iquhdhlowpeasplereillustdildibit om limifily o thel pybodignest @hemay be any

process for drpsdsaginkagen in the art, including freeze drying, spray
granul ati ogg or spray

Al NMR experimental data was recorded at 400MHz,

for steric st

Conditions, Hardware, and Software used for Mass-directed Autopurification

35 Hardware
Waters 600 gradient pump, Waters 2700 Sample Manager , Waters Reagent Manager, Micromass
ZMD mass spectrometer, Gilson 202 - fraction collector, Gilson Aspec - waste collector,

Software
40  Micromass Masslynx version 3.5

Column
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drying. O these nethods spray drying is particularly preferred. Al of

t hese techniques are well known in the art. Spray drying/fluid bed

granul ation of milled conpositions is carried out nost suitapByANgiiig a
spray dryer such as a Mbile Mnor Spray Dryer [Nim Dennmark], or a fluid
bed 10 drier, such as those manufactured by datt, Germany. In a further
aspect the in ovi des a pharnaceutical conposition as herei nbefore
defined, in t\b‘gggdg?/{'r}q&{é? a dried powder, obtainable by wBtTHI®PHY sol i d
particl es of corrpound of for maul a (1) foll ovved by spray drying the

resul tant sus

Pr t r ma ITI‘BOSI ti op as
her ei nbef ore ggmfﬁ flu%’ %'tpg Shc/}jelco‘qﬁﬂpm? m’e’sseaﬁt TEES than 15%

w w, preferab n@%"”ﬁ‘ﬂ"\?ﬁ/‘\ﬁ“ ? receptor conpounds for
use in the inSE#E i nvention ma be used in corrbl nation wth other

t her apeuti c adefgusous syenta ey | - 1dfemgic Atidhi bi t or s, such as cel ecoxi b,

der acoxi b, 5 r Bf @ugenig sblvenyaMdeh¥ Weteh?S: 108 &ty Asid COX- 189; 5-i i poxygenase

i nhi bi tors; NBREDpsolveatreMeQGiE Wagsifi20i riimMoeldiroiosinadeetstndonet haci n, nabunet one
or i bupr of en; Nealieltintersbleme= MeQie Mabr: DMSOagoMiGt s; 20 DMARD s such as

met hotr exat e; adenosi ne A] receptor agoni sts; sodi um channel bl ockers, such
as | anotri gi nggiDVDA recept or nodul ators, such as gl yci ne receptor

ant agoni stg; 8aPbA mww&m&lﬁg mﬁqmgfa&mumﬁmé Jflﬂﬁwo&a%ﬁmeﬂﬁpr essants
such as am trigp ¥h Q«?aﬂ Q%HM dlal S E&Péﬁlﬁrﬁk SRbdists

nono- ami ner gi c | totes1 cﬁhhandm Niladie; oprol % ana\lge5| CS;

| ocal anaest h SRSUCh ds ™ ans, for exanple

sumat ri pt an, “ﬁﬁ 6mtr|ptan eIetrlptan, frovatri ptan,

al notri ptan ope poB receptor ligands, EP, receptor |igands; EP2
recept or |1PgaMedod HaBP éfé@ tlér?f‘/?ﬁ gands; EP, antagonists; EP2 antagonists and
EP3 ant agoni Meéodm&%ﬂﬁrﬁw@dépt or ligands and vanilloid receptor |igand,
ant i r heumat oi Methpd TMDP B.8-5.5a5U80Bf or exanpl e anti TNF drugs e.g. enbrel,

rem cade, anti-IL-1 drugs, or DVARDS e.g. |eflunam de When t he corrpounds
are used in crabkRa ExopleN: 6 RinAREa gl i

be adm ni sher ggladintidier sequentl ally or si rrul taneousl y by any convenl ent
route. Additg ﬁahso@% t?fbbrﬂﬁlz@m&r&ﬁfﬁqfﬁﬁr&n&h ﬁ&iﬁds-bal}boky%n?@tsﬁ t.-x Nos.

5, 474,995 US5 B 441H§§n Qdedyﬁﬁor olaz%ﬂ-s Pz and in VO
96/ 25405, g, ﬁ Q%g,ﬁ acem g/ 26216,
W00/ 52008 luhon aswas sequ w1 onc c:d Qd of the
present %ﬁ‘g (ggv oa ord Trlictive
substance suﬁ mz’

rot on| n agoni sts,
sel ective seft¥oh ?“Pila‘i"“éﬁ *Z dr enal i ne re-uptake

i nhibitors (SW)@M?91d€)3FéP3F&2H ﬁﬂtll“&@p?)e'é%sérﬁssﬁ 7 6% (Hopaft&{eigh c

ant i depr essan?-&3 (1) 4@ @15). | T3 ant agoni sts whi ch nmay be used in conbination
of the corrpouh@/MSfHW@mmWH\é@nndﬂﬁs include for exanple ondansetron,

grani setron, metoclopranide. Suitable ser ton| n_agoni sts which may be used

in conbination with the conmpound of t nvent| on include sumatri ptan,
rauwol sci ne, yohi nbi ne, mnet ocl @aﬁ N 2007
30

(b). To a solution of benzy] 2-(3-chlorophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylate

(0.50 g) in ethanol {15 ml) was added a solution of potassiutn hydroxide {205 mg) in ethanol (10

i) and the solution stirred at reflux for 15 h. Ethanol was removed under reduced pressure and
35  water (15 ml} added. The solution was washed with ether and concentrated hydrochloric acid

added to adjust the acidity to pH 1. The precipitated solid was filtered, washed with water and

dried in vacuo at 50°C to afford 2-(3-chlorophenylamino)-4-trifluoromethylpyrimidine-5-

carboxylic acid (366 mg).

NMR (DMSO-d6) & 7.49 (1H, d), 7.71 (1H, ©), 7.98 (1H, d), 8.33 (1H, s), 9.42 (1H, s), 11.15
40 (1H,s), 140 (1H, brs).
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WO 2004/ 018433 PCT/ EP2003/ 009217 Suitable SSRIs which may be used in

conbi nation with the conpound of the invention include fluoxetine,

cital opram fenoxetine, fluvoxam ne, paroxetine, indalpine, iéﬁjfﬁb
zineldine. Suitable SNRI's which nay be used in conbination w# A conpound
of the invention 5 include venl afaxine and reboxetine. Suitable tricyclic
anti depressants which nay be used in conbination with a conpound of the

i nvention incl udeedisesam ne, amtriptiline, chlom pram feredshsnoezr
nortriptiline. Suitable dopam nergic anti depressants which nmay be used in
conmbi nation wth a conpound of the invention include bupropion and

am neptine. 10 LCMS)t+ 3.4dein MR atdeeh. t hat t he conpounds of any of the above
conbi nati ons or conpositions may be adm nistered sinmultaneously (either in
the sane or different pharmaceutigal ¢Hsornul ations), separately or
sequentially. The invention thus jprovijdes, in a further aspect, a

conbi nation conprising a conpo nul g or a pharmaceutically
accept abl e derivative thereof together th 4 her therapeutic 15 agent
or agents. The conbinations referre ove~wEy egnveni ently be presented
for use in the formof a pharnmaceutical f'%rmnulation and thus pharnmaceuti cal
formul ati ons conprising a conbination as defined above together with a

phar maceut i dal ko) Taeedysior bfi 2¢3-cllorprbenylamino)ebiriflyoiomethylpywimsine-S carboxflisatih s  aspect
of the inventi o) in Tivethylfednanidd (b)) ssmpohertsivdf Nsthglmophaiix (W), ons may be

admi ni st er ed 20enejliniier(1 HBOLIBAokydbrzitriadle 19tk (23 agpmd $4(3/dimsthyhepoipidhd)-Or

conbi ned phar megALkto&alidd Hodrbaloadel (B). ThoMoRHonavaC QiffRubch 0 allbwéatathad (1) or a
phar maceut i cal B%nﬁéfn@ﬁﬁﬁc&?if&nﬂﬁ&é%@k&n&@dﬁﬂﬁ&&&%ﬂbﬁsmﬂ&ﬁ@e&ﬂ Reea@@hnat i on with
a Sﬁcond t hiyy 2pgd. msammgsﬁcu@ A msf»/hs%dlaﬁ%ar Bnlh the dose of
each compound gy, db! s%/m 09@ ﬂ%z T b AR G dmgﬁﬁ one.

ropri ate dose ed in the art.
App P rated to af]

clate
25 vity Deter%'ia& g@ ti The
cannabi noid CB @@ﬁ } 8 p’ﬁkﬁ? ‘?J g?ﬁfﬁégégﬁﬁgﬁhﬁg9 - Poftful a (1)
was det er ni nelt 1 EELGH B)a% ”i;m)tlr?ﬁfﬂ & 90l | owi ng experimental method. 30
Experi ment al5 MEERSut vaRpn, (MHEALTE P c e s cerevisiae) cells expressing the
human cannabi noid CB 1 receptor were generfated by integration of an
expressi on cassette into the ura3 chr0|-§o al” 1 ocuf of yeast strain Mw23.
This cassette consisted of DNAseguence~encedi ng human CBI receptor
fl anked by the yeast GPD pronu nd 1 and a yeast
transcriptional term nator 35 Set ey of CB 1. Mw23
expresses a yeast/mammalian chinmeric Gprotein”al pha subunit in which the
Ctermnal 5 am no aC|ds of Gpal ar e replaced with the C—ternlnal 5 am no
aci ds of humanEGzipR {l3-(HEkierpihknyh gy g ' ‘ dt 16: 11-22).
Cel | s were gr ovimethinone

C

20

In a manner similar to Reference Example 1(c) 2-(3-chlorophenylamino)4-
trifluoromethylpyrimidine-S-carboxylic acid (35 mg) and piperidine (13 pl) afforded the fitle
compound (38 mg).

25 NMR (DMSO-d6) 5 1.3-1.65 (6H, m), 3.28 (2H, s), 3.6 (2H, br s), 7.10 (1H, d), 7.37 (1K, 1),
7.68 (1H, &), 7.96 (1H, s), 8.78 (14, s), 10.55 (1H, s).
LC/MS, t=3.63 min, [MH™] 385 and 387.

ie 2: 2-(3-Chlorophenylamino)-4-trifluoromethyl idine-5-carboxylic acid

30 cyclopentylmethyl-amide
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30Cin liquid Synthetic Conplete (SC) yeast nedia (Guthrie and Fink (1991),
Met hods in  Enzynol ogy, Vol. 194) |acking uracil, tryptophan,_ adeni ne and

| eucine to late logarithm c phase 40 (approxi mat el y 6 oD6od) i AN 20goni st s
were prepared as 10 nmM stocks in DMSO. EC50 val ues (the concentration
required to produce 50% mexi mal response) were estimated using dilutions of
between 3- anGydzdiRs«ss (Bi onekFX, Beckman) into DVBO. Aqqipsdoysedidtions in
DMBO (1% final assay volunme) 24 2 3 JAN 2007 WO 2004/ 018433

PCT/ EP2003/ 009217 were transferred into black, clear bottom mcrotitre
plates from NUNC (96- or 384-well). Cellsr were suspended at a density of

0.2 OD6oo/mM in SC nedia | acking histicgdiher~suracil, tryptophan, adenine and
| euci ne and suppl enented wit h 10m\L.3- gli nht ri azale, 0.1M sodium phosphat e pH
7.0, and 20pM fl uorescein di- ol ug Si § FDE u). This m xture (50ul

per well for 384 5 well plat es p -well plates) was added
to agonist in the assay plates (Milti drop 3&4 Labsystem;) Af ter

i ncubation at n&%de%maﬁoh@f&c&e Eidnmn@w:@raﬁlemﬁ ino}d-tfheomatggr adati on  of

FDA u to fluog e@-c%&yﬁ@acﬁ)fﬁg i&ﬂdﬁ §§m
pr oduced dur|

Spect r of | ugr i tﬁ)n 485nm
el A ié?ﬁ"a é? ?fjﬁﬁé t+‘(:q$§<§%;% f%?&%fgwfgfcw?%zd

generate a cONcRA(?H P HER- val ue. Efflcacy (B .,,) was calculated from

the equation ECMSNm3f3yuna@HIM%t 00 dx1/ Maxtnni oi - M n"ni ol x 100% wher e
Maxt,,,",,,,dxl and Mn[mp odx] arethefltted maxwmmand mnlrrum
respectivaby EfamplapfiHe : -triffubre 5 2

Maxt mol and Mnélbﬂnﬁm are the f| tted 15 maxi mum and m ni mum respectl vely from
the concentration effect curve for IOaR) 3-(1,

Di net hyl heptyl)-6a, 7, 10,
| Oa-t et rahydro-1I - hydr oxy- 6, 6-di di b RzO[ b, d] pynm 9- net hanol
(HU210; available from Tocris)| Equidffe tar ratio (EMR) val ues were
cal cul ated fromthe equation = ) / ECso [Ha2101 20 Where

ECso [oormpuog] XJI s _the ECS0 o{ é) rf‘te ECso of
HU210. Co ds of the had EC50
PR e S v T
cannabi noi'dl CETPoYEEd : Det er natl on _of cannab n0| d CBZ Receptor
Agoni st Act i WWSQ’Qﬂ%ﬂ\Bﬁ%HGBé’ lpé%ﬁ?tb?s(é]éé}n?ﬁ(lgc‘%?\?sﬂﬂ B88%he

conpounds of (Hromipe0 (1)) was deternined in accordance with the fol | owing
experi ment al h@fMﬁdeFMEmp'eﬂ\ﬁﬁﬂﬁ%de%t hod Yeast (Saccharomyces cerevisiae)
cells expressing the hurran cannabl n0| d CBZ receptor 30 were generat ed by
i ntegrati @@ Ofxaf anybatHR4-1 gnidimeaics dicrass | ocus of

yeast cyclohexylmethylamide

In a manner similar to Reference Example 1(c} 2-(3-chlorophenylamino)-4-
25 trifluoromethylpyrimidine-5-carboxylic acid (35 mg) and cyclohexanemethylamine (15 mg)
afforded the title compound (27 mg).
NMR (DMSO-d6) 6 0.85-1.0 (2H, m), 1.1-1.3 (3H, m), 1.5 (1H, m), 1.55-1.8 (5H, m), 3.06 (2H,
1), 7.09 (1H, d), 7.37 (1H, ©), 7.68 (1H, d), 7.97 (1H, s), 8.58 (1H, 1), 8.79 (1H, 5}, 10.6 (1H, s).
LC/MS, t = 3.87 min, [MH*] 413 and 415.
30

29



strain MW23. This cassette consisted of DNA sequence encodi ng the human CB2
receptor flanked by the yeast GPD pronoter to the 5 end of CB2 and a yeast
transcriptional term nator sequence to the 3' end of CB2. m&%z@%presses a
yeast/ manmmal i an chimeric G protein al pha subunit in which er m nal

am no acids of Gpal are replaced with the Ctermnal s am no 35 acids of
human Gai 3 (as described in Brown et al. (2000), Yeast 16:11-22). Cells were
grown at 30C mwodobspugash Synt hetic Conplete (SC) yeast mpdirgpfofdthddii € and
Fink (1991), Methods in Enzynology, Vol. 194) l|acking uracil, tryptophan,
adeni ne and | euci ne to late | ogarl t hm o phase (approximately 6 ODsoo/m ).
Agoni sts were [pre Phays hiompelthyl IBOrarboidn aditydpkexylinfagiyl-
concentration 41Qidé’ eqU| red to produce 50% maxi mal response) were estimated
using dilutions of between 3- and 5- fdid (Bi omekFX, Beckman) into DVSO.
Agoni st solutions in DVBO (1% final a olume) were transferred into

bl ack, clear bottom mcrotitre ateg/ MONC96- or 384-well). Cells
wer e suspended at a density of @W r$ c@. a |l acking histidine,
uracil, tryptophan, 25 2 3 JAN 2004/018 3 PCT/ EP2003/ 009217

adeni ne and | euci ne and suppl enent ed with 10mM 3-am notriazole, 0.1M sodium

phosphate p 0 and OMf ore anos u) Thi s
m xture (SOEI égr x)ﬁ\,e 3 Sm%ﬁ rcnce g&nﬁ: ""n'éf%f{uo%quq%é”d@% wel |
pl ates) was adtfEotp2aGhmeran ﬁy e@ & ‘idlﬂ&fr%lf)"““??@ﬂld(

Labsyst ens). AP®er incubation at 30C for 24 hours, fluorescence resulting
from degr adat | MREDMEO-ADEDSS 1 8 GH. mdrl 8543 (3H. kS (15, m) b3 Lt GHeme3 0%4(2H,
endogenous yeaBt7.06 itHydre?. 35 (FHHCED (@hd) b 1RdohTidiH.ok it Hised cel | growth, was
det er mi ned 10si hg/Ms, iSP366 minpfMHIGB797i crotitre plate reader (Tecan; excitation
wavel engt h: 485nm em ssion wavel ength: 535nn). Fluorescence was plotted
agai nst conpoupAmee Bqep23aditRopha T laintnGradi fligRinythprivlinf S- IE Beorptbiiigyia f our
paraneter fit pongeRerate a concentration effect value. Efficacy (Ern) was
calculated fromthe equation 10 E,,,x=Max[ ,,,,dx]-Mn[..*"AJ)/ Max|

| ot - M n[ T~ oi x 100% wher e Max[c"W ndoxittand I\/Ur[vwo md x1 are the fitted
maxi mum and m ni mum r especti vel y ri/\t"{ ent ration effect curve for
conmpound X, and Max[aunl and M O[ oSlagE itted maximum and m n| mum
respectively fromthe concent ratl ef edor (6aR | 0aR)- 3- (I :

D net hyl heptyl)-6a, 7, 10, 10a-t et rahydro- |

- hydr oxy- 646di mtnmenﬁlhkadb ReweRt éxadlm(@mz 9—d1ll§or8%§ﬂ}ﬁ&ﬁ;|o)-¢( Hh%mmm javai | abl e

from Tocris). m&t%e&ﬂameambarngrmrna% 13 eﬁﬂw@coE ated from
t he equation [ compound X1 / ECso [rru2101 Were Cso [ compouvd Xx]

is the ECso of Conpounds
of Exanples 1 ?ﬁ&@%{gﬁgg(sﬁgﬁf’q%gﬂ%g%él}? é?g%ﬁﬁsug %(IHU%]]QI hi s nmet hod
20 had ECsg vaf! 20 to. 300 nM and efficacy val ues of >50% at the cl oned

human cann&di nlo(rfl‘tlI 3332 pincTd Hpounds of Exanpl es 2410 30 anth73-113,

and 257-259 tested according to th| S
Example 7: 1-[2-(2,4-Dichlorophenylamino}-4-trifluoromethyipyrimidin-5-yi]-1-morpholin-4-yl-

methanone
F
F F
Cl
N N
& {r
o //'\’Q/

In a manner similar to Reference Example 1(c) 2-(2,4-dichlorophenylamino)-4-triflucromethyl-

pyrimidine-5-carboxylic acid (30 mg) and morpholine (10 pl) afforded the title compound (31

mg).

NMR (DMS0-d6)8 3.3-3.8 (8H, m), 7.52 (1H, d of d), 7.68 (1H, d), 7.76 (1H, d), 8.73 (1H, s),
30 10.05 (1H, s).

LC/MS, t = 3.37 min, [MH] 421 and 423.

25

30



met hod had ECso val ues 300 to 1000nM or efficacy val ues of > 50% at the

cl oned human cannabi noid CB2 receptor. 25 Conpounds of Exanples 57-67,
69-72, 114-162, and 260-265 tested according to this nmethod had ECso val ues
> 1000nM or efficacy val ues of <50% at the cloned human cannabiJawilgl7 CB2
receptor. The follow ng exanples are illustrative, but not limting of the -
enbodi nents of the present invention. 30 All NWVR experinental data was
recorded at 4090tpude@andi tions Hardware and Software usegrkplhoddasss di rected
Autopurification 35 Hardware Waters 600 gradient punp, Waters 2700 Sanpl e
Manager, Waters Reagent Manager, M cromass ZMD nass spectroneter, G lson
202 - fraction collector, Glson Aspec - waste collector. Software 40

M cromass Mas ghanibre g £[25(8 2DicBlofdphefMniitils- BBluadoreid Hing 806 xﬁ@&g@ﬂﬁ&l@ﬂ?ﬁ

PCT/ EP2003/ OO%QmenJhe colum used is typically a Supel co ABZ+ col unm whose
di nensions are 1I0mminternal dianet er y 100mmin | engt h The stationary

phase particle size is 5m Sol vents queous solvent = Water + 0.1 %
Formic Acid 5 B. Organic sol vent “95: 5 +0. 05% Form c Acid Make
up solvent = MeOH Water 80:20 + Acetate Needle rinse

solvent = McOH: Water: DMSO 80:10: 10 thh ds 10 Five nethods are used
dependi ng 8n {trcmaspe igpilar e fereagediamnian (@) Pt ditbloporkenylemiptidrivfligompthler est |

They al | haveprginfifiesd-qagpryliofcid28mis) aridmoppheling (19 BD Ffforﬂgddle titlersorppend (Mhi ch
conprises of aglO-mnute gradient followed by a 5-mnute colum flush and
re-equil i brat NeR GMSP-deNEXIs0a8 (44, MR .61 (155 &), 276¢11H) & 30HB 22 i, b);ﬂjgozmvg? 2.0-2.8 =
5-30% B 15 Megsoqeke3). MOP 2. 5-3. 0 =15-5598 Method 4 MDP 2.8-4.0 = 30-80% B
Met hod 5 NBP 3cfush 2375 mil- M9 81 Befses ence Example 1. 2-(3-Chl oro)h

nnvl am no) - 4-trifluoronet hyl uvrm di ne-5-carboxylic acid 20 benzvlam de (a).
To a sol ution bl RenanGarboxyl ate
(0.50 g, ex

F F Cl

Cl
15  In a manner similar to Reference Example 1(c) 2+2,5-dichlorophenylamino)-4-triflucromethyl-
pyrimidine-5-carboxylic acid (35 mg) and morpholine (14.5 i) afforded the title compound (27
mg).
NMR (DMSO-d6) §3.4-3.75 (8K, m), 7.32 (1H, d of d), 7.66 (1H, d), 7.78 (1H, d), 8.71 (1H, s),
10.05 (1H, s).
20 LC/MS,t=3.31 min, [MH*]} 421 and 423.

methanone

25 H

In a manner similar to Reference Example 1(c) 2-(3-fluorophenylamino)-4-
trifluoromethylpyrimidine-S-carboxylic acid (35 mg) and morpholine (12 pl) afforded the title
compound (31 mg).
30 NMR (DMS0-d6) § 3.4-3.8 (8H, m), 6.85 (1H, tof d), 7.37 (1H, q), 7.52 (1H, d), 7.77 (1H, d of
1), 8.80 (1H, 5), 10.65 (1H, s).
LC/MS, t = 3.06 min, [MH*] 371
31



Maybridge) in 1,4-dioxan (5 m) was added 3-chloroaniline (0.85 nm) and the
solution stirred at roomtenperature for 15 h. 1,4-D oxan was renoved under
reduced pressure and ethyl acetate (15 m ) added. The sol ution was washed
sequentially with 2N hydrochloric acid (10 mM) and water (3722A A0 m ),
dried (MySCa), evaporated and triturated with hexane to afford benzyl 2-(3-
chl or ophenyl am no) - 4-trifl uoronet hyl pyri m di ne-5carboxylate (524 ng). NWR
(DVBO-d6) 6 5.9%920@088433s), 7.14 (1H, d), 7.35-7.45 (6H, ray/Er2b03mih2{7111, m,
7.98 (IH s), 9.13 (1H, s), 10.95 (1H, s). LM, t = 3.70 mn, [M1+] 408
and 410. FF NN 30 (b). To a solution of benzyl

2- (3-chl orophenyl am no) -4-trifl uoronethyl -pyrim di ne-5-carboxylate (0.50 g)
in ethanol (1%xadyle 1105 {22@6athophedBlito)-ORiAM RO B ik dHYs- Ay tr@phdi@-4(205 ng) in
ethanol (10 rHename the solution stirred at reflux for 1S h. Ethanol was
removed under reduced pressure and 35 ter (15 n]) added. The solution was
washed with ether and concentrated hfd loric acid added to adjust the
acidity to pH 1. The precipitate s A&l tered, washed with water and
dried in vacuo at 50C to afford é_J A

2- (3- chl or ophenyl ami no) - 4-ti f | uor omet hyY pyif i m di®he- 5- carboxylic acid (366

ng) . NVR (VEG: §fdnnét sitaithSo RedrbncdBrample 1) 2 iﬁ%m&mawﬂmﬁ 4(111, d), 8.33 (1H

9.42 (1H, i . 07 VO
3%04/0184&3 Pu%hmmkaM%5“3§§m$$hh%?% &¢5 g@ e ‘ﬂ%ﬁﬁg%émgﬁg 320. F,

HO) - N N 0L

2<3ch|oropheny -ég Igﬁggrbdﬁ %ﬁ?%yﬁfﬁ? 5?6% I(HIQdV% (35 ny)
in dlnethylfo was added succeSS|ver N- et hyl nor phol i ne (42 0),
benzyl ani n¥ f13£§ﬁ?d§§% #hzol ehydrate (23 ng) and

1-(3- dlnethylanlno pro-yl) 3 ethylcarbodllnlde hydrochlorlde (25 mg). The
sol uti on was <z 3rl3-E 3 9yl ; dayglin-4

Di nethylfornamkﬂﬁmmms reaned under reduced pressure and ethyI acetate (5
m) 10 added. The solution was washed de uentlally wi-th 5% sodi um

bi carbonate solution (2.5 m), wat 5 n1) 5%citric acid solution (2.5

m) and brine (2 x 2.5 m), dri 4 evaporated to afford the
title conpound (45 mg). NWR ( G)I?gi\ H d), 7.10 (1H, d), 7.25
(1H, m, 7.36 (5H, m, 7.69 (1H™1) N , Bs), 8.89 (111, s), 9.12

(111, t), 10 65 (1H ).
In a manner similar to Reference Example 1(c) 2-(3 —bromophenylannno)—4-

trifluoromethylpyrimidine-5-carboxylic acid (35 mg) and piperidine (12 pl) afforded the title
compound (31 mg).
NMR (DMSO-d6) & 1.3-1.7 (6H, m), 3.26 (2H, s), 3.60 (ZH, br s), 7.21 (1H, d}, 7.30 (1H, t),
7.70 (1H, d), 8.11 (IH, s), 8.78 (1H, s}, 10.55 (1H, s).

20  LC/MS, t=3.57 min, [MH"] 429 and 431.

yi-methanone

25 H
In a manner similar to Reference Example 1(c) 2~(3,5-dichlorophenylamino)-4-trifluoromethyl-
pyrimidine-5-carboxylic acid {35 mg) and morpholine (14.5 pl) afforded the title compound (42
mg).
NMR (DMSO-d6) 5 3.4-3.75 (8H, m), 7.35 (1H, s}, 7.89 (2H, 5), 8.87 (1H, 5), 10.80 (11, 5).
30 LC/MS, t=3.52 min, [MH'] 421 and 423.
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15 LOMS, t = 3.23 min, [MPJ 407 and 409. F FF NN Exanple 1. 1-f2-(3
Exanpl e 1.
1-f 2-(3- Chl orophenyl am no) -4-trifl uoromet hvl pvrim di n-5-y||-|2£éq quorom
ethvlinvrimdin-5-yll-1-pi_peridin-1 ylnmethanone ~N1 20 N a“ J nner
simlar to Reference Exanple 1(c) 2-(3chl orophenyl am no) - 4-
trifluoronethyl pyrimdine-5-carboxylic acid (35 ng) and piperidine (13 |)
af f orded t he tWQ0840188hpound (38 ng). 25 NVR (DVBO d6) ETIEP2e0d0®@H7(6H, m),
3.28 (2H, s), 3.6 (2H, br s), 7.10 (lii, d), 7.37 (111, t), 7.68 (ill, d),
796(1H s), 878(1H s) 10 55 111 s) LC/MS t= 3.63 mn [M—|+] 385

[ X3 o 1 B A D S0 ¢ 810 S RED -‘ arki

cvcl openl rret hyI am de-am de 28 2 3 JAN 2007 WO 2004/018433 PCTI EP2003/ 009217
F FHNI\ NH~C Ina nmann Fo Reference Exanple 1(c)
2- (3chl orophenyl am no)-4-trifl x\PYr idi ne- 5car boxylic acid (100

ng) and cycl opentyl nmet hyl am ne hydn—ochlorl de @ ng, prepared as described
in Kelley et al., 7. Med. Chem, 40 32 W X90F )~ af forded the title
conpound (80 my). 5 NMR (DVBO-d6) S 1.20-1.%6 (2H, m, 1.48-1.67 (41-L m,
1.67-1. 73 ( 2H/n gjpanner siggferto Referenpe Bxempley{6) At(drplase eny}smm‘&“s 18 (211, t), 7.09
(1H, dt), & 3111'f(ubtlelrncthpalpynﬂnd@1?-5(cﬁrbbxykt)wd (35 9€) ahd ¢3clopkptyla®@ing (13 81) &Brded b, t), 8. 79
(1H, s), 10. 60t drpowd 345, t = 3.73 min, [MI] 399. 10 Exanple 3:
1-f 2- ( 3- Chl or oyMre@MSDRdeN®).5 ¢t i), T.65(0M, a1t VAHY, 4.06 (AiL,n)570801(18, &), meg ohol i n- 4- yl
- et hanone F (i, o-MN67l(8, I, b.o7 (1BG, 865 (HQ), 87 (3L, Hpnweipsym [ ar to Reference
Exanmpl e 1(c) Zcods bl 050 qindpies ARksA-

10
le 15; 2-+(2.3-Dichlorophepylamino)-4-frifluoromethylpyrimidine-5-carboxylic acid

cyclohexylmethyl-amide
[
O F——F
N SN
SAR®
N ﬂ Cl
Ci

In a2 manner similar to Reference Example 1{c) 2-(2,3-dichlorophenylamino)-4-triflucromethyl-
15  pyrimidine-5-carboxylic acid (35 mg) and cyclohexanemethylamine (16 pl) afforded the title
compound (30 mg).
NMR (DMSO-d6) & 0.85-1.0 (2H, m), 1.1-1.3 (3H, m), 1.45 (1H, m), 1.55-1.8 (5H, m), 3.05 (ZH,
t), 7.40 (14, t), 7.55 (2H, d), 8.53 (1H, 1), 8.65 (1H, s), 10.15 (1H, s).
LC/MS, t = 3.84 min, [MH™] 447 and 449.
20
Example 16: 2-(2.4-Dichlorophenylamino)-4-triflworomethylpyrimidine-S-carboxylic acid

cyclohexylmethyl-amide

F

F——F

Cl

N N

SAASS

)

Cl

25  In a manner similar to Reference Example 1(c) 2-(2,4-dichlorophenylamino)-4-trifluoromethyl-
pyrimidine-5-carboxylic acid (35 mg) and cyclohexanemethylamine (16 pi) afforded the title
compound (14 mg).

NMR (DMS0-d6) 5 0.85-1.0 (2H, m), 1.1-1.3 (3H, m), 1.45 (1H, m), 1.55-1.75 (5H, m), 3.05
(2H, 1), 7.46 (1H, d), 7.57 (1H, d), 7.72 (1H, s), 8.53 (1H, t), 8.64 (1H, 5), 10.00 (1H, s).
30 LC/MS,t=23.90 min, [MH] 447 and 449.
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trifluoronethyl pyri mdine-5-carboxylic acid (35 ng) and norpholine (11.5 1)
afforded the title 15 conpound (43 ng). NVMR (DVMSO-d6) 5 3.4-3.75 (8H, m,
7.10 (1H, d), 7.38 (1H, t), 7.68 (1H, d), 7.98 (1H, s), 8.80%&@3 []73)’
10.60 (1H, s). LM t =3.29 min, [MD 387 and 389. 20 Ex Z{]

243- Chi onohenyl am no) -4-trifl uoromet hYppvri m di ne-5carboxvlic acid

cycl ohexvlnethylamde FF NN p ClL In a manner simlar to Reference Exanple
1(c) 2-(3chl or Y7&MeI%R no) - 4- 25 trifl uoromet hyl pyri m ecoerdesperitioxylic
acid (35 ng) and cycl ohexanenet hyl am ne (15 rrg) afforded the title conpound
(27 ng). NWR (DMSO-d6) 5 0.85-1.0 (211, m, 1.2-2.3 (3H m, 1.5 (1H m,
1.55-1.8 (5H, m, 3 06 (21 L t), 7.09 (111 d) 7.37 (111 t), 7.68 (1H,
d, 7.97 (1H 8 | Baxifd) 4 -4ri Bije ; tarbsylic acddCl MS, t =
3.87 min, [& +bgcl@ﬂaaxlﬁ§ﬂy e 30 29 2 3 JAN 2007 WO 2004/018433

PCT/ EP2003/ 009217 Exanpl e 5: i

2- Phenyl am no-4-trifl uoronet hyl pvri m d| ﬁe § carbexylic acid

cycl ohexyl -methyl _ amde F F H imlar to Reference Exanple
1(c) 2-phenyl am no 4 trifluoronet Ipyrl %hn a carboxylic acid (32 ng)
and cycl ohexane Iam ne rded e title compound (33 ng). NWR
(DMBO- d6) 5°0. P?%fm&" 1°é o} 5@ +-djgyloropherylaming)-4 Wﬁ)ﬂ“"f‘f"e&@' 1.8 (5H,
n, 3.08 (2H, pmmdmrS@sfb*(xm acigy35 mz)@scxcwaﬂel)wﬂlme (1624 piforgpyl the fitles (1H t),
8.74 (1H, s), towandBlmss). 10 LC/ M5, t = 3.66 min, (M#] 379. Exanple 6:
1-12-(2.3-Di chW@M%ﬂ@é%ﬂ@Xﬂﬂmﬁ,ﬂilﬂBmUhéﬁlﬁl,ﬂ,pyﬂﬁm-&[ﬁﬂa B), ¥062H,Hnor phol i n-
4v1- et hanone7.B (1 d; 7.60(10, & NB8/THCH), 8.90I(1H, H3B. L2l s)nExvA€M, i i | ar t o Ref erence
Exanpl e 1(ap 2i¢/Ris3=dioa i vt @mydnémono) - 4-tri f | uor onet hyl

le 18: 2-(3.5-Dichlorophenylamine)-4-trifluoromethylpyrimidine-5-carboxylic acid

cyclohexylmethyl-amide
' F
N =N
[ ] H ]
_NAH cl

15  Ina manmner sinmlar to Reference Example 1{c) 2~(3,5-dichlorophenylamino)-4-trifluoromethyl-
pyrimidine-5-carboxylic acid (35 mg) and cyclohexanemethylamine (16 pi) afforded the title
compound (30 mg).

NMR (DMSO-d6) 8 0.85-1.0 (2H, m), 1.1-1.3 (3H, m), 1.5 (1H, m), 1.55-1.8 (SH, m), 3.07 (2H,
t), 7.26 (14, 5), 7.89 (2H, s}, 8.58 (1H, 1), 8.36 (1H, s), 10.80 (1H, s).
20 LCMS,t=4.08 min, [MHT] 447 and 449.

imidine-5-carboxylic acid

F
SRAPE S
N H F
25  Ina manner similar to Reference Example 1(c) 2-(3-fluorophenylamino)-4-trifluoromethyl-
pyrimidine-5-carboxylic acid (35 mg) and cyclohexanemethylamine (18 pl) afforded the title
compound (38 mg).
NMR (DMSO0-d6) 5 0.85-1.0 (2H, m), 1.1-1.3 (3H, m), 1.5 (1H, m), 1.55-1.8 (5H, m), 3.09 (2H,
1), 6.87 (1H, tof d), 7.39 (1H, q), 7.53 (14, d), 7.78 (1H, d of t), 8.59 (1H, 1), 8.80 (1H, s), 10.60
30 (1H,s).
LC/MS, t = 3.68 min, [MH*] 397,

cyclohexylmethyl-amide
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pyri m di ne-5-carboxylic acid (24 ng) and norpholine (10 |) afforded the
title conpound (17 ng). NWVR (DMSO-d6)6 3.4-3.8 (8H, m, 7.40 (1H, t), 7.54
(111, d), 7.60 (IH d), 8.78 (111, s), 10.15 (1H, s). 20 L%'\ﬁN b = 3.32
mn, [& +] 421 and 423. Exanple 7: 1 1007

[2- (2. 4-Dichl orophenyl am no)-4-trifluoromethvl pyrimdin-5-vll-I-norpholin-4-
vl - met henone & fisdsgN ~NCl O N 11 25 HC In a mlar to

Ref er ence Exanp?mai § 2- (2, 4di chl or ophenyl am no) - 4- tr%ﬁ‘t’?nﬁq’ﬁyl -
pyri m di ne- 5- carboxyllc acid (30 ng) and rmrphollne (10 1) afforded the
title conpoundg( | 1 03 S (1H dofd)
7.68 (1H, d), oK o 0 )n@lu ox§e g‘c o IZaé GMS t = 3.37
mn, [NNT ] 423 C 2 3 JAN 2007 VO 2004/ 018433 PCT/ EP2003/ 009217

Exarrple 8: 1 -12- (3

4-Di chl or ouhenyl am no) -4-trifl uoromet hyt Fi nridin-5-vll-1l-nmornhol nn-4yl-
nmethanone F F F r"N 1 SN 0Qj I 51n_a manner simlar to Reference
Exanpl e 1(c) 2-(3,4-dichloroph amino SNt or onet hyl -

pyri m di ne-5-carboxylic acid ( ) an (10 p3) afforded the

title conpound (36 ng). NWVR (DMSO-d6) 8 3.35-3.8 (8H, m, 7.67 (111, d),
7.76 (1H, d& of Ind)nanngr sihidlay(td Riferenes EBmBIB 1(E)Y2H3-beinppheryGumB0)4-Giflporedethyt 0 LC/ M5, t =
3.45 mn, [ M |pyimihd-5adcbxylid 3cid G2 mpgpin@cyPlohexanemethylamine (15 pl) afforded the title
1-[ 2- (2. 5- Di chdopsip@eing)am no) - 44ri f 1 uor omet hyl pyri m di n-5-yl 1- 1- nor phol i n- 4
y1l- net hanone fMr NsEd6) 50.85-1.0 2H, m), 1.1-1.3 (3H, m), 1.5 (1H, m), 1.55-1.8 (5H, m), 3.08 (2H,
1), 7.23 (1H, d), 7.31 (14, ), 7.71 (1H, d), 8.10 (1H, 5), 8.57 (1H, 1), 8.80 (1H, s), 10.60 (1H, s).
10  LC/MS, t=3.85 min, [MH] 457 and 459.

gcloheglmeﬂlyl-annd

15
In a manner similar to Reference Example 1{c) 2-(2,6-dichlorophenylamino)-4-triflucromethyl-

pyrimidine-5-carboxylic acid (33 mg) and cyclohexanemethylamine (15 ul) afforded the title

compound {9 mg).

NMR (DMS0Q-d6) § 0.85-1.0 (2H, m), 1.05-1.25 (3H, m), 1.46 (1H, m), 1.55-1.8 (5H, m), 3.04
20 {(2H,t),7.39(1H, ), 7.55 (2H, d), 8.56 (2H, m), 10.10 (1H, s).

LC/MS, t = 3.84 min, [MH] 447 and 449.

Example 22: 2-(3-Chlorophenylamino)-4-triflucromethylpyrimidine-5-carboxylic acid

tetrahydro- -4-ylmethyl)-amide

25
SARSUEN
A Cl
In a manner similar to Reference Example 1(c) 2-(3-chlorophenylamino)-4-triffuoromethyl-
pyrimidine-5-carboxylic acid (30 mg) and 4-aminomethyltetrahydropyran (13 mg) afforded the
title compound (25 mg).
30 NMR (DMS0-d6) 5 1.15-1.3 (2H, m), 1.62 (2H, d), 1.74 (1H, m), 3.13 (ZH, t), 3.27 (2H, 1}, 3.86
(2H, d), 7.10 (1H, 4), 7.37 (1H, t), 7.66 (1H, d), 7.97 (1H, s), 8.63 (1H, t), 8.82 (1H, s), 10.60
(1H, s).
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~ry ry Nl \' QI N*" HCI 15 1n a manner simlar to Reference Exanple | (c)
2-(2,5-(Uchl orophenyl am no)-4-trifluoronethyl- pyrimdine-5- ;TH\%X §7| c acid
(35 mg) and norpholine (14.5 1) afforded the title conpound ((i n%
(DVMBO-d6) 6 3.4-3.75 (84, m, 7.32 (1H, d of d), 7.66 (1H, d), 7.78 (1H d),
8.71 (1H, s), 10.05 (1H, s). 20 L M5, t = 3.31 mn, [Mr 3 421 and 423.
Exanpl e 10:

1-12-(3-Fl uorogk?ezgtwogﬁ?no) 4-t df | uor onet hyl ovri m di n- 5- PFT’ETZP?‘?{?PSBHOI in-4-vl -
methanone F OF F ON NF 25 H In a manner simlar to Reference Exanple
1(c) 2-(3-flu nwl Bhlﬁ uor onret hyl pyri m di ne-5-carboxylic acid
(35 ng) and rr% Cg)’ﬁl %eﬁﬁ%fp 415%§d0{11c7{ed the title corrpound (31 ng). 30 NWR
( DVBO- d6) 8343182(§H : 111 C d.. ()i 7.52 (1H, d),
7.77 (1H, d ofExample23s2gChicreg j .“ i “CF Mt 3.06 mn, [MH]
371, 31 2 3 J/lolybienids 20041018433 PCT/ [EP2003/ 009217 Exanpl e 11:

1- (2- (3- Bronophenyl am no) - 4-trifl uor ogretibyl pyri m di n-5-yl | -1 -norpholin-4-vl

nmethanone FIN NFI FI1 \ QO r\5 | p,.a manner simlar to Reference

Exanpl e 1(c) 2-(3-bronophenyl ami no) §4- ] }

trifl uor onmgt hyl pyri m di ne-5-carboxylic a‘CI SChg) and nor pholine (10 pl)

af f or ded the t ﬁ ;l.]i%g; & ﬁ%&) 43]5]6’@%“ 811, rr) 7.22

Eii%’ gg Oj-lviﬁméd xim%cifug blol%ga amin affotded eco g s), 10.60
' (28 mg).

NMR (DMSO-d6) & 1.6-1.75 (2H, m), 1.9-2.05 (2H, m), 2.2-2.3 (2H, m), 4.32 (1H, m), 7.10 (1H,
10 d), 7.37 (1H, 1), 7.67 (1H, d), 7.96 (1H, s), 8.82 (2H, s5), 10.60 (1H, s).
LC/MS, t= 3.45 min, [ME*] 371 and 373.

Examples 24 to 30

15  Table 1) gives examples 24 to 30, column 1 gives the precursors that were reacted with methy] 2-
chloro-4-triflucromethyl-pyrimidine-5-carboxylate in a manner similar to that in Reference
example 1(2). In a manner similar to that in Reference example 1(b), the carboxylic acid of the
resultant ester was prepared. Finally, in a manner similar to that of Reference example 1(c), the
resultant acid product was rezeted with the precursor of column 2 to provide the final preduct of

20  column 3.
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10 LOMS, t = 3.25 min, W 431 and 433. Exanmple 12:

1-12- ( 3- Bronoohenvl am no) 4-hifl uoronet hyl pyri mdin-5-yl]-1-piperidin 4-

yl methan one FF "INBr Gy lvry H 15 In a manner sim'larz th@@ rence
Exanpl e 1(c) 2-(3-bronophenyl am no)-4- trifluoronethyl pyrim (;}I -B5Car boxyli'c
acid (35 ng) and piperidine (12 pl) afforded the title conpound (31 ny).
NVR ( DVMSO- d6) wo 2004@1sks37 (6H, m), 3.26 (211, s), 3.60 (Ptlmehbseegur 7.21 (111,
d, 7.30 (111, t), 7.70 (111, d), 8.112(111, a), 8.78 (111, a), 10.55 (111,
s). 20 LOM5, t = 3.57 min, [MA] 429 and 431. Exanple 13: 1-12-(3

5- Di chl or ophenyi am no) -4-trifl uonmet hyl pvri nvdi n-5-yl | -I|-norpolin-4-
vl-methanone F OF F ON"Z NONNOC 25 F In a manner simlar to

Ref erence Exanple 1(c) 2-(3,5-dichlorophenylam no)-4-trifluoronethyl -

pyrim di ne-5-carb —and pprpholine (14 .5 pdy afforded the
title conpound (4 06) 653 4-3.75 (811, in), 7.35 (I, a),
7.89 (211, s), 8. (111 ). SO0 |LCME tf= 382 nin, [MP]
421 and 423. 32 2 @/ 018@33 P EH2003r9RpR17 " npl e 14:
2- (3- Chl or ophenvl Pt Ay et i i Bikles 51 Carbpgyd iR Aci d
cycl opentyl ani de ) = O I @ eEnreP & vl arCtd Ref erence
Exanple 1(c) 2-(3chl orophenyl am no)-4<'°
18 ¢ 1%
/_\ /_\, I \,_/ \:4 {%{T
g ZIT Q
£ (5 _
o i ® = "5‘?
. |E. i 3 3
E?‘ '3‘.,@ <4 4 E < uﬁ ,&_ug‘..%
P Ev |1¢% |A%8& L3¢ 8
<% |32 |34 §20 2:c |
B2 5. - e gy a . .
g = 3 = SHE |25 F £ %8
N R IR R
=1 . = 8 g | = = B = 5 =
; SIS VRS N F
- SEE (ZEB|IEY |QEEHE|SERE
: T s : :
r = 2 Q
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trifluoronethyl pyrnmm di ne-5-carboxylic acid (35 ng) and cycl opentyl am ne
13 1) afforded the title conpound (34 ng). NVR (DMSO-d6) 8 1.5 (411, m,
.65 (211, m, 1.85 (2H mM, 4.15 (1H m, 7.09 (111, d), 7.36 (21H, t), 7.67
H d), 7.97 (1H, s), 8.55 (IH d), 8.79 (1H s), 10.60 (1iﬂJAmmmmcyws t
3.55 mn, [&T] 385 and 387. 10 Example 15.2-(2

3-Diclrl orouhenclam no; 4-trifluoronethyl pyrimdine-5- carbox%lql i ¢ aci

cycl ohexyl met hWICRM%E™ F "4N H N H-C "d 1na manner SCHEF ?3’09%”Reference
Exanpl e 1(c) 2-(2, 3-dichl orophenyl am no)-4-trifluoromethyl 15

pyri m di ne-5-carboxylic acid (35 ng) and cycl ohexanenet hyl am ne (16 |)
afforded the title conpound (30 ng). NVR (DVSO-d6) 8 0.85-1.0 (2H, m,
1.1-1.3 (311, m, 21.45 (IH, m, 1.55-1.8 (5H m, 3.05 (2H,
t),7.40(1Ht),7.55(211,d), 8.53(1H,t),8.65(1H,s), 10.15(1H,s). LOOM, t =
3.84 mn, [MH]| A7 ang 449 20| Exanpl e 16: 2-(2

4- Di chl or ophenyl am Ro) 1 4-trif | uoy onet hyl pyri m di ne-5-car boxylic acid

cycl ohexyl net hyjl -anfide|F FPNHICI HC 25 In a manner sinilar to

Ref erence Exampl e 1(ic) 2,.349di chl or ophenyl ami no) - 4-trifl uoronet hyl -

pyri m di ne-5- cangbwgl 3 i & ©35 ng) and cycl ohexanenet hyl am ne (16 p1l)

af forded the tifl& —¢co . NVR (DMBO-d6) 8 0.85-1.0 (2H, ),
1.1-12.3 (3H m . 55-1.75 (5H, m, 3.05 (211, t), 7.46 (1H,
d, 7.57 (1H, d 8.53 (IH t), 8.64 (1H, s), 10.00 (1H, s).
30 L M5, t = 3. 84 7 and 449. 33 2 3 JAN 2007 WD 2004/018433
PCT/ EP2003/ 0094 ;
2-(3.4-Dichl oragnhen rifluoromethyl nvrim di ne-5-carboxylic acid
cycl ohexyl net hy i

™ ! ©
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FFNC FI I NNC HS51In a manner simlar to Reference Exanple 1(c)

2- (3, 4-di chl orophenyl am no) - 4-tri Huor onet hyl - pyri m di ne-5-carboxylic acid
(35 ng) and cycl ohexanenethylam ne (16 M) afforded the title Eﬁ)%}dgd (31
my). NMVR (DVBO-d6)6 0.8-1.0 (2H, m), 1.1-1.3 (3H n), 1.5 (1H,2$r$, U55-1. 8
(5H, m, 3.06 (2H, t), 7.62 (1H, d), 7.69 (1H, d), 8.18 (IH s), 8.59 (1H,
t), 8.82 (1H, @6200%]3439 (1H, a). 10 LM, t = 4.01 m npeMslpboddts and 449.
Exanpl e 18. 2-

5-Di chl ormhenyl am no)-4-trifluoromethyl pvrim di ne-5-carboxylic acid

cvcl ohexvl net h I-amde F CF F N N  H N~H CI 15 I n a nmanner simlar to
Ref erence ExanpH F LIRS A AR L R L S A 5f%net hyl -

pyri m di ne- 5- c #EB8E SRl 'n and gyclohexanemet hyI amne (16 M)
afforded the title corrpound (30 rrg) NVR{(DMSO-d6) 6 0.85-1.0 (2H, m,
1.12-12.3 (3H m, 1.5 (1H, n), 1.55-1.8 (FS m, 3.07 (211, t), 726 (1H, a),

7.89 (2H, a), 8.58 (1H, t), 8. . 8 H s). 20 LCUMS, t = 4.08
mn, [MH#] 447 and 449. Exanpl /J\m
19. 2- ( 3- Fl uor ophenyl am no) - 4 tr| | uor onet Byl pvr i df ne- 5- car boxylic acid
cvcl ohexyl thl-amdeg 25.1n ner s mlar to

Ref er ence Eg TT%\ P?ﬁﬁﬁ% g’%ﬁ‘ﬁg pl}?"’ilaf“l“f" g&] 3‘%‘1

pyrim di ne-5- CBF%WTS*WP"&“‘@% 3“ d&R G AT the titley )

af forded the tFemremd@8mebund (38 . NWVR ( DI\/SOdG 8 0.85-1.0 (211, m)
1.1-1.3 (3H, nmNMR{DHSQ49P 1. 1ﬁ')13(211 -13?39H‘9H75|ﬁ¥1 m330§)( 24291329 2, 06887 (1H, t
of d), 7.39 (| RH, &)68871H:8),(38(1Hdq), 7.52 (AB)(716I(1H dp 863 (1HG). 332 (1H]s), 1060 , 8. 80
(111, a), 10.6QHS0 (1H, a). LCM, t = 3.68 nin, [M#] 397. 34 2 3 JAN 2007
WO 2004/ 018433 LEME, =R20 aidd, M9 335.

Example 32: 2-(3-Bromophenyvlamino)-4-trifluoromethylpyrimidine-5-carboxylic acid
tetrahydro; -4-vimethyDamide

N
Ho
O =
r

15 H

In a manner similar to Reference Example 1(c} 2-(3-bromophenylamino}-4-trifluoromethyl-

pyrimidine-5-carboxylic acid (35 mg) and 4-aminomethyltetrabydropyran (13 5 mg) afforded the title

compound (36 mg).

NMR (DMSO0-d6) 6 1.15-1.3 (2H, m), 1.62 (2H, d), 1.74 (1H, m), 3.13 (2H, 1), 3.27 (2H, £}, 3.86
20 (24, 4d),7.23 (1H, ), 7.31 (1K, t), 7.71 (1H, d), 8.11 (1H, s), 8.63 (1H, t), 8.82 (1H, s), 10.60

(1H, s).

LC/MS, t = 3.26 min, [MH"] 459 and 461.

Example 33: 2-(2,3-Dichlorophenylamino)-4-trifluoromethylpyrimidine-5-carboxylic acid

25  (tetrahydropyran-4-ylmethyl}amide

F

SN
O H I =
Cl
H

Cl

In a mamner similar to Reference Example 1(c) 2-(2,3-dichlorophenylamino)-4-triflucromethyl-
pYyrimidine-S-carboxylic acid (30 mg) and 4-aminomethyltetrahydropyran (12 mg) afforded the title
compound {25 mg).
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Exanpl e 20: 2-(3-Bronophenvl am no)-4-trifluoronethyl pvri m di ne-5-carboxylic
acid cyclohexylnethyl-amde F OFfF ~Hi\ I \ NH/ Br 5 1In a manner
simlar to Reference Exanple 1(c) 2-(3-bronophenylanino)-4-trif| uoronet hyl -
pyrinridi ne-5-carboxylic acid (35 ng) and cycl ohexanenet hyl amibhé) N H1 )
afforded the title corrpound (36 mg). NW\R (DMSO-d6) S 0.85-1.0 (2H, m,
1.1-1.3 (31L m %0 1.55-1.8 (5H, m, 3.08 (21L t), 7.23 (IH d),
7.31 (111, t), " 2?% 33d) 8.10 (1H, s), 8.57 (1H, t), BETOW203921%), 10. 60
(I'H, s). 10 LGNSDMso=63 BH1.26 (B, ni)NLEBI(zp%)?l@r(ﬁHrE%ulamﬁypj.ﬁ(ihl't),as_saﬂ, _
2-(2.6-D chl orQiphqmmhat;n;gp@%tgrﬁbtllgjgrm@tmwIpwjﬂm gi ne-5-carboxylic acid

ccvcl ohexvl net Q\@,Mgmgj@nﬁn o Maaki.~H NO | 15 In a manner simlar to
Ref erence Exanple 1(c) £ 6- d| chI or ophenyl am no)-4-trifluoronethyl -

pyri m di ne l,iC 0). 1.'_0 rrehla ne(15l)

Y forded the ta"ﬂ&?—g)‘%“(ﬁ% 1°'(“3“°”, ; o A RPRERES ST S oM

m,
3.04 20 (2H, t), 7.39
s). LM, t = 3.84 mn,

1.05-1.25 (3H ]
(1H, t), 7.59 (211 d) 8. 56 (2H r’r)
[ MH+] 447 and 449. Exanple 22.2-(3-Chl
nnyl am no) - 4-trifl uoromnet hyl nyfi
yl met hvl )-am de 25 0001 ~/I H S ar to Reference Exanple
1(c) 2-(3chloropheny]ani no)-4-t¥ifluoronmethyl} pyrim di ne-5-carboxylic acid
(30 mg) and 4-am nonet hyl t et rahydropyran (13 ng)Clafforded the title
conpound (25 M) a mider MviRr oRVERhAGXanlelt (o] Beol-dhlorbhenyBminc)4 BB Iubraddiyt.d) , 1. 74
(1H, m, 3.13 f»ln;dmets)mb& QJacfa%#d,mgghnd 43m§1§meﬂ(yﬂé’ﬂiahy®o yraﬁr(lé)mé)mrde%c tte- 37 (1H,
t), 7.66 (l4g, qmp;,d%Lu(g)lH S) 3 (1H, t) f (IH, s).
35 2 3 JAN 200¥\IMR(DMSO~d6)811125(2H m), 1.59 (2H, d), 172(1H m), 3.11 (2H, t),326(2H t), 3.85

(2H, d), 7.47 (18, dd), 7.57 (1H, 4), 7.72 (1H, 5), 8.60 (1H, 1), 8.65 (1H, 5), 10.05 (1H, s).

LC/MS, t=13.33 min, [MH ] 449 and 451.

woxyt™s~5tid (tetrahvdro-nvran-4

15  Additional synthesis of Example 34: 2-(2.4-Dichlorophenylamino)-4-trifluoromethyl-pyrimidine-
S-carboxylic acid (tetrahydr ~4-ylmethyl)-amide

{a). To a solution of methyl 2-chloro-4-triffucromethyl-pyrimidine-5-carboxylate (0.50 g, ex
Maybridge) in 1,4-dioxan (5 ml) was added 2 .4-dichloroaniline (1.7 g) and the solution stirred
20  under reflux for 7 h, 1,4-Dioxan was removed under reduced pressure and ethyl acetate (15 ml)
added. The solution was washed sequentially with 2N hydrochloric acid (10 ml) and water (3 x 10
ml), dried (MgSO,), evaporated and triturated with hexane to afford methyl 2-(2,4-
dichlorophenylamino}-4-triflucromethylpyrimidine-5-carboxylate (358 mg).
NMR.(CDCly) 8 3.95 (3H, 8), 7.30 (1H, dd), 7.45 (iH, d), 8.00 (iH, s), 8.5 (1H, d), 9.05 (1H, s).
25  LC/MS,t=3.74 min, [MH*] 366.

{b). To a solution of methyl 2-(2,4-dichlorophenylamino)-4-trifluoromethyl-pyrimidine-5-
carboxylate (0.358 g) in ethanol (8 ml) was added a solution of potassium hydroxide (190 mg) in
30  ethanol (8 ml) and the solution stirred at reflux for 24 h. Ethanol was removed under reduced
pressure and water (15 ml) added. The solution was washed with ether and concentrated
hydrochloric acid was added to adjust the acidity to pH 1. The precipitated solid was filtered,
washed with water and dried in vacuo at 50°C to afford 2-(2,4-dichlorophenylamino)-4-
trifluoromethyl-pyrimidine-5-carboxylic acid (262 mg) .
35 NMR (DMSO-d6) & 7.48 (1H, dd}, 7.60 (1H, d), 7.73 (1H, d), 8.95 (1H, 5), 10.3 (1H, 5), 13.6
(14, s).
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WD 2004/ 018433 PCT/ EP2003/ 009217 LC/ M5, t = 3.22 min, [MP] 415 and 417.
Exanpl e 23: 2(3-Chl orophen3l am no)4-trifluoronethyl pvrim di ne-5-carboxylic
acid cyclobutvli-amde F 9 FF N~NG 5 HIn a mnner simlar to '

Ref erence Exanple 1(c) 2-(3-ch|oropheny]anino)-4-trif|uoronethz;u 2
pyri m di ne-5-carboxylic acid (35 ng) and cycl obutylamne (10 t ﬁywaded
the title conpound 28 mg). NWR (DVsO-d6) S 1.6-1.75 (211, m, 1.9-2.05
(211, n), 2.2-VOPPYEBS 1y " 4.32 (1H n), 7.10 (1H, 10 BGTEP0RosuTH )
7.67 (111, d), 7.96 (1H s), 8.82 {2H7's), 10.60 (1H, s). LM, t = 3.45
mn, [M#] 371 and 373. Exanpl eg 30 abl e 1) gives exanples 24 to
30, colum | gives the precursors that ted wth nethyl 2-

chl oro-4-trifluoronethyl-pyrinudi ne-5ggris ¥¥e in a manner simlar to that
i n Reference exanple 1(a). In a manner simlpar to that in Reference exanpl e
gally, in

1(b), the carhb t St er
a manner sim I%( %;92@4?3& tfh%m hegﬁamx 'Q e pypﬁg u xt"h"n"‘tc aci d
product was re @ i@y‘?‘?{ wa(%? S 8sf“v °B\‘F( ie final
product of ‘?” ﬂ’iyé‘i‘g%?gbeﬁébzoow 009217 O
OozzUQY |d3n‘ﬁ1i‘3’b“’GB'P€99Y‘H‘°ﬂ"Y19‘“Z°W hydrochloridey 20 me), Bhe spjutioy was sfioed fop pp ~' - x
a '+ Ncn ~n NHtsngdslgwes tpstand avenyiohy. Bimelsylfprygridy waprempvpd uger roduped prgssurgari) C N~ ~'
iy N G'A ptytactatp(5 ml) ajdEd Fhxsobrtion W@p wikhedisequentially with 3% sodiingpjepibonate] i ii r~! p

Y/ solution (2.5 ml), water (2.5 mi}, 5% citric acid solution (2.5 ml} and brine (2 x 2.5 ml), dried

(MgS0,) and evaporated to afford the title compound (34 mg) NMR (DMSO-d6) & 1.20 (2H, m),

10 1.58 (2H, d), 1.70 (1H, m), 3.10 (2H, v), 3.23 (2H, 1), 3.84 (2H, dd), 7.46 (1H, dd), 7.57 (1H, d),
7.71 (1H, d), 8.59 (1H, 1), 8.63 (1H, s), 10.00 (1H, s).
LC/MS, t=3.33 min, [MH*] 449.

15

5-carboxylic acid (tetrahvdro- -4-ylmethyl)-amide

{a). To a solution of methyl 2-chlioro-4-trifluoromethylpyrimidine-5-carboxylate (70 g, ex
Maybridge 22g , ex Fluorochem 48g) in |,4-dioxan (100 ml) was added 2,4-dichloroaniline (142
20  g)and the solution stirred under reflux for 10.5 h. 1,4-Dioxan was partially removed (approx
50mil) under reduced pressure and 2N HCI (800ml) added. The mixture was stirred with overhead
stirring for 3h and the resulting solid filtered onto a sinter. The solid was washed with 2N HC1 (2
X 300m}) and water (4 x 400m]) then dried over sodium hydroxide ir vacuo at 50°C to afford
methyl 2-(2,4-dichlorophenylamine)-4-trifluoromethyl-pyrimidine-5-carboxylate. The solid
25  contained approximately 5% 2,4- dichloroaniline.
NMR (DMSO-d6) § 3.84 (34, 5), 7.47 (1H, dd), 7.49 (1H, d), 7.74 (1H, d}, 8.96 (1H, 5), 10.45
(1H, 5).
LC/MS, t = 3.66 min, {MHT] 366.

30 (). To a solution of methyl 2-(2,4-dichlorophenylamino)-4-trifluoromethyl-pyrimidine-5-
carboxylate (107 g) in methanol {700 ml) was added a solution of potassium hydroxide (50 g) in
methanol (700 ml) and the solution stirred at reflux for 24 h, Methanol was removed under
reduced pressure and water {800 ml) added. The solutiorn was washed with ether (3 x 400 ml ,
which removed the remaining 2,4-dichloroaniling) and concentrated hydrochloric acid added to

35  adjust the acidity to pH 1. The precipitated solid was filtered, washed with 2N HCI and water
until the pH of the filtrate was neutral. The solid was dried in vacuo at 50°C to afford 2-(2,4-
dichlorophenylamino)-d-trifluoromethyl-pyrimidine-5-carboxylic acid (86.9 g)
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MV FNANF~UppObNaz 8 QFOUG d~f 7~ NNNN 37 2 3 JAN
2007 WD 2004/ 018433 PCT/ EP2003/009217 O u3 UO Nx b x zmE q LL" 4" v v
" oG&Gqgqqqqq Gti . 'g~QlJU~I~y U aUa Ui Tr QT.C Un
,.,0., O-TAQT W~0 0700 .M. to~! pcn" p~!! p N PZ\EAAUUUIL)Jp / UL
(ry HH QO 38 2 3 JAN 2007 WD 2004/ 018433 PCT/ EP2003/ 009217 Exanpl e 31:
2- (3- Fl uor ophepyl,am -4-t ifluoronethyl pyrimdine-5-c¢ | cid

(tet rahydropvrgl}ls-zgﬂn\ﬂbgn%t hyllam de F F %p/%%&sm&zﬁ

NMR (DMSO-d6) 5 7.48 (1H, dd), 7.60 (1H, d), 7.73 (1H, d), 8.95 (1H, s), 10.3 (1H, 5), 13.6

(1H, s).
LC/MS, t = 4.35 min, [MH*] 352

5  (c). To a solution of 2-(2,4-dichlorophenylamine)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
(86 g) in dimethylformamide (800 ml) was added successively N-ethylmorpholine (93ml), 4-
aminomethyltetrahydropyran (29.5g), I-hydroxybenzotriazole hydrate (51.5g) and 1-(3-
dimethylamino-propyl)-3-ethylcarbodiimide hydrochloride (56.2g). The solution was stirred for
24h. Dimethylformamide was partially removed (approx 650m]) under reduced pressure and 5%

10  sodium bicarbonate solution added (3 x 500 ml, added portionwise to control the release of
carbon dioxide). The mixture was stirred with overbead stirring for 3h and the resulting solid
filtered onto a sinter. The solid was washed with 5% sodium bicarbonate (4 x 400ml) and water (3
% 400ml) then dried over sodium hydroxide in vacuo at 50°C to afford the title compound
{109.1g)

15 NMR (DMSC-d6) 8 1.20 (2H, m), 1.58 (2H, d), 1.70 (1H, m), 3.10 (2H, t), 3.23 (2H, t), 3.84
(24, dd), 7.46(1H, dd), 7.57 (1H, d), 7.71 (1H, d), 8.59 (1H, 1), 8.63 (1H, s), 10.00 (1H, s).
LC/MS, t=3.41 min, [MHT] 449.

imidine-S-carboxylic acid

20  [(tetrabvdropyran-4-ylmethyl)-amide

Sape¥:

In a manner similar to Reference Example 1(c) 2-(2,5-dichlorophenylamino)-4-trifluoromethyl-
pyrimidine-5-carboxylic acid (50 mg) and 4-aminomethyltetrahydropyran (25 mg) afforded the title
compound (63 mg).

25 NMR (DMSQ-d6) 5 1,15-1.3 (2H, m), 1.60 (2H, d), 1.72 (1H, m), 3.12 (2H, t), 3.27 (2H, 1), 3.85
(2H, d), 7.35 (1H, dd), 7.59 (1H, d), 7.73 (1H, s), 8.62 (1H, 1), .70 (1H, s), 10.05 (1H, s).
LC/MS, t = 3.30 min, [MH*] 449 and 451.

30 (tetrahydropvran-4-ylmethyl)-amide

F
. F F I
N =N
H |
N Cl
H

In a manner similar to Reference Example 1(c} 2-(3,5-dichlorophenylaming)-4-trifluoromethyl-
pyrimidine-5-carboxylic acid (50 mg)} and 4-aminomethyltetrahydropyran (25 mg) afforded the title
35 compound (68 mg).
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N\ H" / F H5In a mnner simlar to Reference Exanple 1(c)

2- (3-fluoropheny] am no)-4-trifluoronmethyl- pyrimdinc-5-carboxylic acid (35
ng) and 4-am nonet hyl t etrahydropyran (16 rrg) afforded the tit] conmpound
(38 ng). NVR (DMBOJ6) S 1.15-1.3 (2H, m), 1.63 (211, d), 1752?%&4[{@) 3. 15
(2H, t), 3.29 (2H, t), 3.86 (2H, d), 6.88 (111, td), 7.38 (1H, q), 7.51
(1Hd), 7. 76 Gldhooflidas 8. 64 (1H 1), 8.82 (IH ), 10. 6%crhadobi?) . LC/ VG,

t 3.08 mn,

5. 2:(3- Bromgwrl\«ﬁpﬁ 6wstlg?f%w%gmﬂﬁdmvs@www.%a%ﬁ:. d

(t et rahvdr opyr &R @-RA5EE By T-§5ARL 8k 8-69 (UL 14, sp 10541845} n g panner simlar to
Ref erence Exanpl e 1(c) 2 (3 brom)phenyl am no) 4- trlfl uororret hyl -

pyri m di ne- 5- cExefupl §T:243-Methe rylap iflnotonzetityipvring diteyd-daghoxyi 'ropyran (13 5
NNR (DNBC)dG) 5 1.15-1. 3 (2H m,
3.27 (2H, t), 3.86 20 (211, d),
8.11 (1H, s), 8.63 (1H t), 8.82

n Faﬁhl
1.62 (211, d), T (1H, m, 3.13 (2H,

7.23 (1H, d), 7.31 (1H, t) 7 71 (111

(111, s), 10.60 (1H, s). LC/ M =R, (MH+] 459 and 461. Exanpl e
33. 242 3-Dichl orophenvl am no) ‘ rimdi ne-5-carboxylic acid
25 (tetrahydropvran--vl net hv de N &tx, | N a manner simlar to

Ref erence Exanple 1(c) 2-(2, 3- d| chl oropheny]"am no) - 4- trifl uoromet hyl -

pyri m di ne- 5- clamlpmangt similacio Relfere®© Exmgpple a(o)k-@-nathbxyphwetldnyind-dsrifadrpoktigpyr an (12
ny) afforded t ﬁﬁnﬁdhkbearbﬁgﬂmaﬂ d n{g?ﬁd Jﬁgimon&&yﬂeu&yaneﬁﬁaa(@ﬂm iR eiedkh O34 33
PCTI EP2003/ 0092k found¥BmgPMSO-d6) S 1.1-1.25 (2H, m, 1.60 (211, d), 1.72

(111, m, 3ollnir M&ddﬁ)@ 138 .26 &hlm), “511 28, $9.74 &, m), §)3 (2ﬁ 924 3rh, $.34 o - OO
(211, d), 8. 60s),(3]aibbﬂ by 6.63%18.Q), b 3 or S, 75501 O, § HhnS) 8.76 (11, 5), 1035 (11, o),

LC/MS, t=2.97 min, [MH] 411.

Example 38: 2-(3-Fluorcpheniviamino)-4-trifluoromethylpyrimidine-5-carboxvylic acid
15 clo tmethyl-amide

In a marmer similar to Reference Example 1(c) 2-(3-fluorophenylamino)-4-trifluoromethyl-

pyrimidine-5-carboxylic acid (30 mg) and cyclopentylmethylamine hydrochloride (17 mg, prepared

as described in Kelley et al., J. Med. Chem., 40, 3207, {1997) ) afforded the title compound (17 mg).
20 NMR (DMSO-d6) & 1.20-1.30 (2H, m), 1.45-1.68 (4H, m), 1.68-1.77 (2H, m), 2.1 (1H,

quintuplet), 3.19 (2H, ), 6.89 (1H, dt), 7.40 (1H, q), 7.54 (1H, d), 7.78 (1H, d), 8.64 (1H, t), 8.80

(14, s), 10.70 (1H, s).

LC/MS, t = 3.53 min, [MIT*] 383.

25  Example 39: 2-(3-Bromophenylaming)-4-trifluoromethylpyrimidine-3-carboxylic acid
cyclopentylmethyl-amide '

F

X 0L
/LH ,«
In a manner similar to Reference Example 1(c) 2-(3-bromophenylamino)-4-triflucromethyl-

pyrimidine-5-carboxylic acid (36.5 mg) and cyclopentylmethylamine hydrochloride (17 mg) afforded
30  the title compound (28 mg).
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LM, t = 3.29 mn, [MH] 449 and 451. 5 Exanple 34.2-(2

4- Di chl or oohenyl am no) -4-trifl uoromet hyl pyri m di ne-5-carboxylic acid
(tetrahydropvran-4-vhnethyl)-armde F F O A('~/17 HH Cl I? A&h Wner
simlar to Reference Exanple 1(c) 23

2- (2, 4-di chl orophenyl am no)-4-trifluoronethyl- pyrimdine-5-carboxyli c aci d
(30 ng) and 4- gy HameLiy! tetrahydropyran (12 ng) affordg,g )E%ose'tlve
conmpound (34 np). NIVR (DMSO-do) S 1.1-1.25 (2H, , d")z 1. 72
(111, m, 3. 11NMRHDMEP-d6)3 128-152 EH, 1) 1.6B1.BHAH, fpH); 90112)02(211 4iJ, 2(3i(L111, dd), 7.57
(111, d), 7. 72qidikple)S3)4 (2B. 6048 AH, d).17)57 (18, 153.9¢ AH, )H37 (MQ OS8G(IEY, B. LC/ M5, t
= 3.33 mn, [MdH] A48 @AKk)451. 15 Additional synthesis of Exanple 34:

2- (2, 4- Di chl or ppivaneH 33intig IMH+11483 4ol wsr omet hvl - uvri mi di ne- Scarboxylic acid
(tetrahydrospyran-4-vlmethyl)-am de (a). To a solution of nethyl

2- ofl oro- 4 U | G TBloy bl ler BoAlRH Dl Aoy YD1 d0e)
in 1,4-dioxan log 1 -dichloroaniTine : _‘)_Y_d"the sol ution
stirred 20 unuer FEeT | UX T_'“ 7 h 1, 4-Di ox,an was rem)ved under reduced
pressure and ethyl acetate (1S nl) add sol uti on was washed
sequentially wth 2N hydrochloric acid 10 m) and water (3 x 10 m), dried

(MgSHM), evaporated and tritur af ford net hyl 2-(2, 4-

di chl orophenyl am no) - 4-tri fl uor amEt hyl py ar boxyl ate (358 ng). NWR
(CDC13) S 3.95 (3H, s), 7.30 (1H, dd), 7. ( Cl8. 00" (1H, s), 8.5 (1H,
d), 9.05 (1H, s). 25 LCIMS, t = 3.74 min, W 3661 (b). To a sol ution of
met hyl 2- (2, 4dingagecsphitnty Refereica E)ample fl o) (2. 3-dicldprepHegflaming)-4-hrifldirene -

car boxyl at @0 ( OpyBimBling-5-carbox@lidneia (82 migBanttyrlopeaigimait deslinahydodhlbkidans o) pt-ea Si um
hydr oxi de ( 190me®e cboipodfd (&th@nol (8 m ) and the solution stirred at refl ux
for 24 h. Ethanpk @aso-8630Me4d 30/2dah), Iadue G, mPLecaH! RintpryWas en, 15 nl )
added. The sol yjag@@ g(m%t}eedss\(\lﬁ br £k AR @) eh.eengent rated hydrochloric

acid was added _13% @ﬁrﬂ% dysto pH 1. The precipitated solid was
filtered, kélgls c?grled in vacuo at 50C to afford

2-(2, 4d|chloroh |, 8 . di
(262 ng) . 35 ""“—'A ]
8.95 (1H, a), O

(1H s) . 20 23 JAN 2007’

@i&;g

In a manner similar to Reference Example 1(c) 2+(2,4-dichlorophenylamino)-4-triflnoromethyl-
20  pyrimidine-5-carboxylic acid (32 mg) and cyclopentylmethylamine hydrochloride (15 mg) afforded
the title compound (27 mg).
NMR (DMS0-d6) & 1.2-1.3 (2H, m), 1.4-1.79 (6H, m), 2.10 (1H, quintuplet), 3.17 (2H, t), 7.50 (1H,
d), 7.60 (1H, d), 7.75 (1H, d), 8.68 (1H, t}, 8.78 (1H, s), 10.10 (1H, s5).
LC/MS, t = 3.76 min, [MH?] 433 and 435.
25
2.5-Dichlorophenylamino)-4-trifluoromethylpyrimidine-5-carboxylic acid
cyclopentylmethyl-amide




WD 20041018433 PCT/ EP2003/ 009217 w\ \ (c). To a solution

of 2- (2, 4-di chl orophenyl am no) -4-trifl uoronethyl - pyri m di ne-5-carboxylic acid
(30 mg) in dimethylformam de (2 m) was added successively %%I&yﬂzugorphol i ne
(33 pl), 4- am nonethyltetrahydropyran (12ng), 1-hydroxyben

hydrate (18 ng) and 1-(3 5 dinethyl am no- propyl)-3-et hyl carbodi i m de
hydr ochl ori de (20 qﬂé. The solution was stirred for 3 h1q@%wa“J9med to
stand over ni ght~ '?%ylfonnanide was renoved under ﬁ?@égure and

et hyl acet at e b nwher sidithed Reftivace Egdmptei 1G6h2-@bslichiahiedy!geop)d ifluadoingthyli t h 5%
sodi um bi car bopaintdinessahitidxyliiacid 232mghrint cyclvpéneimethPlaminerhydroclibfide {16 miglaffadédd
solution (2.5 #tjiteaBdpoddi(mand)2 X 2.5 nl), dried (MySO ) and evaporated to

afford the titNRRGONBOGHE) §1(53ﬂ3 nNNBS(@YﬁQn@@M@H,lqu%szl@@HAS 1)y, 730 1.58
(2H, d), 1. 50 1&576511115?7]79 ! ,186tl 1, b3t),28371g1ﬁ1%1105§&111) 1" dd), 7.46
(111, dd), éxﬂiﬁ 14350 5. 63 (111, s), 10.00
(111, s). =% 5’?’ ]44499 VI AN \ 15 Additional

synt hesi s of X e ) [ O / 4 hitiugronet hvl -n3di ne-
5- carboxyl i ¢ atdEReEts O onhenviammg)-+ ifluorqmetiovpmidine Sccasboxvhic scig sol ution of

net hyl Zchlor09@3¥$¥¥¥@€#§#5thylpyr|n1d|ne 5- car boxyl at e (70 g, ex
Nhybrldge 22g, ex Fluoncthem 48g) in 1, 4- d*o an (100 mM) was added

4-di chioroaniline (142 20 g) and thejsol ution stirred under reflux for
10.5 h. 1,4-D oxan was partially ) under reduced
pressure and 2N HC1(800nil) adde he i xtlurd wa irred wth overhead
stirring for 3h and the resulting solid filNer¥d to a sinter. The solid
was washedqwi th 2N HO (2 x 300nl) and water (4 x1400n ) then dried over
sodi um hydr oxi (i niafheVfilto RbferaiéCmlBpR ik 6—dﬁﬁ$rbﬁﬁknylammo)—4~mﬂuoromeﬂ1yl-

2-(2,4dichloro e. The
solid 25 contakn ﬁ@%%@hcﬁmﬁ 3"";“?61"%% di ch@%%ﬁoggn}?&?%é aﬁ‘?wsl'q %%%hd& 3)

3.84 (3H, s), 7 s), 10.45
(h L ! i 1%@@5@% (bt i bR R et hy

2- (2, 4di chi rogﬁe% If: m)AS? Bk %Qt( ) pyri ni di ne-5- carboxyl ate (107
g) in nethanol mi?ba@ﬂg'&i HadBdol ut i on of potassi um hydroxi de (50 g)
in methanol (700 rﬂ) andthe solutlon stlrred at reflux for 24 h. Methanol
was renoved unBremple 44 2{3cddichiorephenylaming)dcirifysromethy beigéegicid The sol ution
was washed wi tdy_lal_bﬂm_zéﬂitmmfloo m , whi ch rermved t he remaini ng

2, 4-di chl oroaniline) and concentrated hydrfochl oric acid added to 35 adj ust
t he acidity to pH 1. The precipitated s filtered, washed with 2N HC

and water wuntil the pH of the eu | C'The solid was dried in
vacuo at 50C to afford 2-(2, 4- / m"'@
di chl orophenyl am no) -4-trifl uoronet hyl - py i *ggar boxylic acid (86.9 g)
41 2 3 JAN2@007 WD 2004/ 018433 PCT/ EP2003/ 009217

In a manner similar to Reference Example 1(c) 2-(3,4-dichlorophenylamino)-4-triflucromethyl-

pyrimidine-5-carboxylic acid (32 mg) and cyclopentylmethylamine hydrochloride (15 mg) afforded

the title cormpound (29 mg).

NMR (DMS0-d6) § 1.12-1.3 (2H, m), 1.44-1.8 (6H, m), 2.1 (1H, quintuplet). 3.17 (2H, t), 7.62

25 (1M, brd), 7.72 (1H, d), 8.18 (1H, d), 8.60-8.69 (1H, br 1), 8.83 (1H, s}, 10.80 (1H, s).
LC/MS, t= 3.87 min, [MH] 433 and 435.

le 45: 24{3,5-Dichlo

cyclopentylmethyl.amide

30 H
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NVR (DMSO-d6) 6 7.48 (1H, dd), 7.60 (1H, d), 7.73 (1H, d), 8.95 (1H, s),
10.3 (114, s), 13.6 (1H, s). LM, t =4.35 mn, [MH1] 352 5 (c). To a
sol ution of
2- (2, 4-di chl orophenyl am no) -4-trifl uoronet hyl - pyri m di ne-5- cairbd)é&wmc aci d
(86 g) in dinmethylformam de (800 nl) was added successively
N- et hyl nor phoI 4- am nonet hyl t et rahydr opyr an
1- hydr oxybenzol r | azo?m%ydrate (51.5g) and 1-(3- L ERp R boat7
di met hyl am no- px Opashdr sitil@ ttd BekeedelFacthplami(dl @-(3prdliehiedphenylimifo) 4 Miflud@ghethyl-h e
sol ution was s piriniigitk-§-@FboxyRddtid (8 18 btk fioperipina g @ma By dpanlbrida 15 Yog) SRV E d
(approx 650nl) temtedombaraQerlgPr essure and 5% 10 sodi um bi carbonate sol ution
added (3 x 500 N¥ir (DAR@RE) PRLIY PP € 4- pse‘aﬁw@hoamuﬁﬁ{ﬂaﬁﬁo@ﬁ D G bon
di oxi de) . Tlge M\i;l dﬁ §§H(1ﬁdbr‘{5‘ §§1(lﬁv jirring for b~ and t

X

resulting soli 4§3§ﬁ 356 $he sol'i d was washed W|th 5% SOdI um
bi carbonate (4 {1 X 400ml) then dried over sodium

hydr oxi de in vacuo at SOC to fford the t|tIe corrpound (109 1lg) 15 NWMR
(DVBO-d6) 8 1. fxample 46 _.<,¢.n¢; no\4- refpethylps ml- oprboyyliearid™ ) = 3. 23
(2H, t), 3.84 oElepentipehvlemides (1H dd) 7.57 (IH d). 7. 71 (1H, d), 8.59
(IN, t), 8.63 (IN, s), 10.00 (1H, s). , t = 3.41 min, [MH] 449.

Exanpl e 35: F
2-(2.5-Di chl or ophenyl am no) - 4-
20 (tetrahvdropyran-4 vl nethyl mdd Fi F N HC In a manner
simlar to Reference Exanple 1(c) OCH,

2- (2, 5-di cHPor ophenyl ami no) -4-trifl uor onet hyI pyri m di ne-5-carboxylic acid
(50 ng) and 4- &yriteoneeimir odefernng Sraspipr h2- (o5 thegpheayfsporddrifuprametiog-| o

conpound (63 npprimidiE-NRexy BIVEO(26)e) Sd tyclbgentylnBih¢lakine hydiochldidg@7 f@laffordsd, 1. 72
(IN, m, 3.12 (h2HEHedokpoudd Q/mPH2H, t), 3.85 (2H, d), 7.35 (1H, dd), 7.59 (1H,
d), 7.73 (1H, SMR BMBG-d¢)1bk-1.38)(2H, &), 160-{.8H6H,3m),2.13 QHOinfufld), 3.89 H, AME, t = 3. 30
mn, [ MH] 1849 Gang, 640 L, lexpangsl7a7 881 m), 7.60 (1H, m), 8.68 (1H, t), 8.80 (1H, 5), 10.50 (1H, 5).

2- (3, 5- Di chl or pphgn- 2w v+ ed. f | uor onet hypyri m di ne-5-carboxylic acid 30
(te-tm hYydropynmd-Ylnethvl) -amde FF 1 nmHI NI \ NC In a manner

iidine-5carboxvlic acid

simlar to Ref b %gf?:'f:!& HR, inp)-A-triflucromethylpyrimidine-5-carboxylic acid
2- (3, 5-dichl or gpNIENY] Ak No) - y py carboxylic acid
(50 nmg) and 4- a‘{')n’rT ) Itetrahydropyran,:(25 ng) afforded the title 35
conpound (68 ng). F
e Usl
N’)\N Br
20 H

In a manner similar to Reference Example 1(c) 2-(3-bromophenylamino)-4-trifluoromethyl-

pyrimidine-S-carboxylic acid (35 mg) and cyclobutylamine (10 pl} afforded the title compound (30

mg).

NMR (DMSQ-d6) § 1.70 (2H, m), 1.97 (2H, m), 2.22 (ZH, m), 4,32 (1H, m), 7.22-7.33 (2H, m),
25 7.70(1H, d), 8.10 (1H, s), 8.81-8.83 (2H, m), 10.60 (1H, s).

LC/MS, t = 3.47 min, [MH'] 415 and 417.

cvclobutylamide

O\ N
P
-
N Cl
H
30 !
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42 2 3 JAN 2007 WD 2004/018433 PCT/ EP2003/ 009217 NWVR (DVMSO-d6) S 1.15-1.35
(2H, m, 1.62 (2H, d), 1.72 (IN, m, 3.14 (2H, t), 3.28 (2H, t), 3.86 (2H,
d, 7.25 (IN, s), 7.88 (21L s), 8.66 (1H, t), 8.88 (1H, s), 10.75 (1H, s).
Exanpl e 37: 73 JAN 2007
2- ( 3- Met hoxyphenyl am no) - 4-trifl uoronet hyl pyri m di ne-5-car boxyl ic acid 5
(tetrahvdmpyr ape 4eoybgBs hvl )-amde F F O HH OCHa In a ﬂdqu,,I ar to
Ref erence Exanple 1(c) 2-(3-nethoxyphenylam no)-4-trifl uoroma€
pyri m di ne- 5- dag b |similarie ReferergobExample Hﬁé{mﬁlﬂhlﬁmhwn?)éﬁﬂﬁwmdyr an (14.5
ng) afforded oh@nifing-§-earbogdivpad@imO26d qygjybutyb@inNVR 1] EIBIEA th6 JitleSothpotndl(2®@5 ( 2H,
m, 1.61 (21-me.d), 1.74 (1H, m, 3.13 (2H, t), 3.27 (2H t), 3.74 (3H, s),
3.86 (2H, d), NMI6@Ms0NS6) 81).70 (ZH,28, 1(52 12H, miyR.22 @HND), 4. 3A(H, n9)7.388.56 BH(Af, t), 8.76
(11L s), 1G 3566@&9%&0(1&@,&6&0(1}15 2.97 min, [M{] 411, Exanple 38:
243- Fl uor ophemyndnt 09ks s Mﬁﬁupe[n@a@,t hyl pvri m di ne-5-carboxvlic acid 15

F

ovcl opent vhnet hyl - am de (\ HNNr F H In. a manner simlar to
Ref er ence Examn%le%(a-(laﬂt%inﬁnLgv nﬁﬂx‘lifﬁh 1118}}\!11\,\!111"; f -ya.rroqpt ht}ll pyri

ni di ne- 5- car bGXcT{le ?ﬁ ) a T opent yT met rochl ori de
(17 ng, prepa scri bed in KeIIe et al., J. Med. Chem 40 3207,

(1997)) afforded the t|tIe corrpound s ). 20 NWR (DMSQd6) S 1.20-1.30
(2H, m, 1.45-1.68 (4H, @\ (2H, m, 2.1(1H, quintuplet), 3.19
(2H, t), 6.89 (1H, dt), 740( ( , 7.78 (IN, d), 8.64 (1H,
t), 8.80 (1H s),10.70 (IN, s). L

mn, [MP] 383. 25 Exanple
39: 2-(3-Brononhenvl am nol -4-trifluoron®t hyy nvfi m di ne-5-carboxylic acid

—_—

cycl opent ygnet hyl -amde F F CH 1 \ HBr Cl
In a manner similar to Reference Example 1{c) 2-(2,4-dichlorophenylamino)-4-trifluoromethyl-
pyrimidine-S—carboxylic acid (30 mg) and cyclobutylamine (10 pl) afforded the title compound (26
mg).
NMR (DMS0-d6) 5 1.70 (2H, m), 1.97 (24, m), 2.22 (ZH, m), 4.32 (1H, m), 7.46-7.72 (3H, m),
15  8.64 (1H, 5), 8.80 (1H, d), 10.00 (1H, 5).
LC/MS, t = 3.54 min, [MH'] 405 and 407.

cyclobutylamide

cl

In a manner similar to Reference Example 1(c) 2-(2,5-dichlorophenylamino)-4-trifluoromethyl-
pyrimidine-5-carboxylic acid (50 mg) and cyclobutylamine (19 pl) afforded the title compound (56
mg).
NMR {DMSO0-d6) & 1.70 (2H, m), 1.97 (2H, m), 2.22 (ZH m), 4.30 (1H, m), 7.33-7.73 (3H, m),

25  8.70 (1H, s), 8.80 (1H, d}, 10.00 (iH, s).
LC/MS, t = 3.52 min, [MH'] 405 and 407.

20

cyclobutylamide

30



In a manner simlar to Reference Exanple 1(c)

2- (3-bronmophenyl am no)-4-trifluoronethyl- pyrimdine-5carboxylic acid (36.5
ng) and cycl opentyl met hyl am ne hydrochl oride (17 ng) afforded 30 the title
conmpound (28 ng). 43 2 3 JAN 2007 WO 2004/ 018433 PCTI EP20032G0gMHIT nvR
(DVMBO-d6) S 1.39-1.52 (211, m, 1.69-1.90 (4H m, 1.90- 2.02 (211, m, 2.34
(1H, quintupl gt (2H, t), 7.48 (1H, d), 7.57 (111 95 (1H, d),
8.37 (1H s). 0)%"“%5‘.“?—?3 9.02 (1H, a), 10.80 (1H s}’“’zﬁ@’%‘m? = 3.33

m n, [M—I‘ }] 44 B sqimegined difpilar toBleEmtrqﬂxganbO(c) 2-(2,6-dichlorophenylamino)-4-trifluoromethyl-

2- (2. 3- Di chl or ppintdinelsaaibmeg)ie abidt(30f the) @rd oyvivbinythomiver (it hIpkiflodedthea@es Bmipyiint G4aci d
cyclopentvlnethy.-amde F FHNHOC In a mnner simlar to Reference

Exanmpl e 1(c) ZNS/&,(ﬁM@ofabmrmmwh@mzm? Bt i, fudy L0 @1 ﬂyhsi&@n m),
pyrim di ne- - caedqpd, is%o qgaﬁg and cycl opent yl et hyl am ne
hydr ochl ori de f‘(#?d np)i) u?x? 405tagg40t7|tle conpound (30 ng). NWR (DMSO-d6) 5

1.15-1.30 (2H, 611, m, 210(1H qwntuplet) 3.16 (2H, t),
7.41 (2H, t), .54%H .58 (1H  fr 8.78. (10,10 (1H, s).
LC M5, t 3.7 i yarapheny g -t

2-(2. 4- Dchoor"‘“’. no)-4-tr|fluoro t hyl pvrlmdl ne- 5- carboxyllc acid

\_d HIl In a mnner simlar to

cycl opent yl net hyI amde F /\/~ ~J H
b)-4-trif|uorpmathy| 20

Ref erence Exanple 1(c) 2-(2,4di
pyri m di ne-5-carboxylic acid (3
hydrochl oride (15 ng) afforded thelti
1.2-1.3 (2H, m, 1.4-1.79 (6H m, 2.10N1

conp d (27 nmg). NWVR (DVBO-d6) S
nt@plet), 3.17 (211, t),

7.50 (111, wd) 7.60 (111, d 7.75 (i H _d), q68 (1H, t 8.78 (111, s),
10.10 (11-1, sih2magepnilsy foRefgreneg Bxgmgle 1(k3-(5-diphlgropheylaming)-4 riffgpromethyl-
pyrimidine-5 -carboxyhc acid (50 mg) and cyclobutylamine (19 pl) afforded the title compound (56
mg).
NMR (DMSO0-d6) § 1.70 (2H, m), 1.97 (2H, m), 2.22 (2H, m), 4.32 (1H, m), 7.25-7.87 (3H, m),
15 8.85(1H, d), 8.88 (1H, s), 10.80 (1H, g).
LC/MS, t=3.73 min, [MH'] 405 and 407.

20
In a manner similar to Reference Example 1{c) 2-(3-methoxyphenylamino)-4-trifluoromethyl-

pyrimidine-5-carboxylic acid (32 mg) and cyclobutylamine (10.5 pl} afforded the title compound (27
mg).
NMR (DMSO-d6) & 1.70 (2H, m}, 1.97 (2H, m), 2.22 (2H, m), 3.75¢34H, s), 4.32 (1H, m), 7.53-
25 7.87 (44, m), 8.76 (1H, s), 8.81 (1H, d), 10.40 (1H, s).
LC/MS, t=3.20 min, [MH'] 367.

Example 54: 2-(3-Chlorophenylamino)-d-trifluoromethylpyrimidine-5-carboxylic acid
cyclobutylmethyl-amide

30
(2) A solution of borane-tetrahydrofuran complex (1M in tetrahydrofuran, 120ml) was added
over 10min to a solution of cyclobutane carbonitrile (8.1g) [Lancaster] in dry tetrahydrofuran
(20ml) under nitrogen at room temperature. The solution was refluxed overnight then cooled to
20°. Methanol (150ml) was added dropwise over 15mins keeping the temperature below 25°, then
35 the mixture was cooled to 0° and dry hydrogen chloride was bubbled through for 30min, The
resulting mixture was refluxed for 90min, evaporated and the residue re-evaporated twice from
48



Exampl e 42: 2-(2

5- Di choor onhenyl am no)-4-trifl uoronet hvl pvri m di ne-5-carboxylic acid ,
cyclopentvlnmethyl-amde FFI1 HI | NH 44 2 3 JAN 2007 V\O%g;ﬂﬂ&%ﬁ@»:%
PCT/ EP2003/ 009217 1In a manner simlar to Reference Exanple

2-(2,5-dichl orophenyl am no)-4-trifluoronethyl- pyrimdine-5-carboxylic acid
(32 my) and cy¥ P&Eﬂé%%%ﬁmt hyl ami ne hydrochl ori de (15 ngpcwkbmexbed:7 the title

conpound (23 Mo\ pmdd&a;da,ém;m elmfmmdafff}m o4fH m, 2.08

(1H, qui ntupl to) paég é’ﬂtc; ’an g&d lsurew c %danz 75 (111,

Zéé 8. glgég E&f;‘% ’ﬁéter gﬂle C—cy obu rf:?x one(STg) H§ mn, [ Mt]
an

2-(2.6-Dichlo HWWM?P@ i8¢ Ilﬁéﬁﬁl‘e?ﬂﬁ%w Fﬁi’&ﬁn@b%é%%d‘)&ﬁ c acid

cyclopentyl%t brkmide F 1~J7 HI f I / N HO 10 In a manner sinilar

to Reference Exanmple 1(c) 2-(2,6-(hchlor eHgil am no) - 4-t df | uor onet hyl -

pyri m di ne-5carboxylic acid (32 ng)] ahd cycl opentyl met hyl am ne hydrochl ori de

(15 ng) afforded the title conmpound—<25 ng). NWR (DMBO-d6) 5 1.15-1.30 (2H,

nm, 1.45-1.78 (©Pidmanrsinflal@REfrbdce Bamplé U268 FhlorGphérylafnidb)-4-trijlyoromedyl- 15 ( 1H,

t), 7.6-7.68 (pebhidiRgs5-cafbobiiBacid (62ihk) aiif) G-Blobli)ihetilambr} hydkdefidARe (18 me) aBiord@ M N,

[M1+] 433 andhe%&éoomﬁmmmgm

2-(3.4-Dicfy o mﬂmb@asﬁmodaw 1fslz mbdwhﬂ%)rm(m% 35, RPyys.i ¢ acid

cycl opentyl met;fyy} 4Ha,g9 %(ﬁi 27 Hln a manner simlar to

’

Ref er ence Exa f 1 or ophenyl am no)-4-trifluoronethyl -

pyri m di ne-5- car boxylic T 2 ng) ande cycl opentyl met hyl am ne

hydrochl oride (15 ng) afforded the tJdg onpound (29 ng). NWVR ( DVSQd6)
51.12-1.3 (2H, m, 1.44-1.8 (611, m, (I'H, quintuplet). 3.17 (21-L t),
7.62

F
F F
cl
N “ SN
O/\ N)\N
H
In 2 manner similar to Reference Example 1(¢) 2-(2,6-dichlorophenylamino)-4-triflucromethyl-
20  pyrimidine-5-carboxylic acid (30mg) and 4-aminomethyltetrabydropyran (20mg, ex
CombiBlocks) afforded the title compound (32mg).
NMR (DMSO-d6) 5 1.16-1.22 (2H, m), 1.58 (2H, d), 1.70 (1H, m), 3.09 (2H, t), 3.23 (25, m),
3.84 (2H, d), 7.38 (1H, t), 7.59 (2H, d), 8.61 (2H, m), 10.10 (1H, )

LC/MS, t = 3.02 min, Molecular ion observed (MH') = 449 consistent with the molecular formula
25 CuH’CLFEN, O,

( tcﬁ'ahvdro-uvran-4-v1mcthvl)—am1de

FFF
(L Lr
NH Cl
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25 (1H, br d), 7.72 (IH, d), 8.18 (1H, d), 8.60-8.69 (1H, br t), 8.83 (111,
s), 10.80 (1H, S). LCM5, t 3.87 min, [MH~ 433 and 435. Exanple 45: 2-(3
5- Di chl or oohenyl am no) - 4- tr| fl uor onet hyI nyri m di ne-5-carboxylic acid
cyclopentyl nethyl-anmide AN /-- ' ( =~Jj H\ NNI / c 3B H#NA¥ 2 3 saN
1001 WO 2004/ 018433 PCTI EP2003/ 009217 In a manner simlar to Reference
Exanpl e 1(c) 2- Weztﬁmmwhl orophenyl am no) - 4-trif | uor omet hydrer2003/009217

pyri m di ne-5-c¢

hydr ochl ori de (aiﬁg 91f1l or %Emnflg eﬁg%tg %;%&" cxlﬁ%% |8‘?5!\/50 de6)

1.14-1.34 (2H, {'ip 5} 3.20 (2H, t),

7.28 5 (1H, s) o tie TFP br t S}y 1075 (1H

s). LC/MS, t %M%@W 196) rw Sf&gfom)a‘rﬂ} %@IW%@” b, 32, m, 388

46: 2{ 3- Met hokwH@i, 150 FE) 0-4TEX I mSr 16 8 9 B4 FLHAD, 818?1@118‘)&&?WW|C aci d

cycl opent yl met B ¥M&ti=des minFMolepulpgioppbyeried (YFEODHBI9 eopsigten gitntbe malsopkr| formulp o

Ref erence Exarrpihéllil(!d)z”@la?ﬁ nmet hoxyphenyl am no) -4-trifl uoronet hyl -

pyrl m di ne- 5car boxylic acid (32 rrg) and cycl opentyl rret hyI am ne hydrochl ori de
) af f or demks HeR: 1{% b hébifla Y4-13 T o phichi 5Ll - 1 .'_l.‘;_lf- (2H IT)

1. 50 1.85 (641, ynHethadondS (1H, C]UI ntupl et) 3.25 (2H, t) 3.85 15 (3H, s),

6.70 (1H, br d), 7.26-7.37 (2H, m, 7.60 (1H, m, 8.68 (IH t), 8.80 (111,

s), 10.50 (IH, S). LCOM, t = 3.46 mn,f[ MH#] 395. Exanple 47:

2- ( 3- Bronmophenyl ami no) -4-trifl uorone gi m di ne-5-carboxylic acid

cyclobutylamde FF i N Br o
Or (1 LX
0\) NAN o

In a manner similar to Reference Exatple 1{c) 2-(3,4-dichlorophenylamino)-4-trifluoromethyl-
15  pyrimidine-5-carboxylic acid (30mg) and morpholine (15mg, ex Aldrich) afforded the title

compound (36mg).

NMR (DMSOQ-d6) §) 3.7 (8H, s), 7.65 (1H, d), 7.75 (1H, d4d), 8.2 (1H, d), 8.9 (1H, s), 10.80 {14,

8)

LC/MS, t = 3.45 min, Molecular ion observed (MH") = 421 consistent with the molecular formula
20 - CsHu N, O, ¥CLT,

Table 2:

Example 57-67 and 69-73 were prepared in a corresponding fashion to the above compounds.
25
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20 HIn a manner simlar to Reference Exanple 1(c) 2-(3

br omopheny] am no) -4-trifluoronethyl- pyrimdine-5-carboxylic acid (35 ng)
and cycl obutylamne (10 |) afforded the title conpound (30 n%i.JA

(DVMBSO-d6) 5 1.70 (2H, m, 1.97 (211, nm, 2.22 (2H, nm, 4.32 (1H, ;
7.22-7.33 (21L. m, 25 7.70 (1H, d), 8.10 (111, s), 8.81-8.83 (2H, m, 10.60
(IH, a). Ld 7/ mn, [M'"] 415 and 417. Exanpl

2-(2,3-Dichl g/ﬁggtﬁgoﬁﬁﬁéﬁﬁ’] no)-4-trifluoromethyl pvrim di negCﬂ%az?nglg%/ll-ll c acid
cvclobutylamide W FF ~N HNHOO 30 46 2 3 JAN 2007 WD 2004/ 018433

PCT/ EP2003/ 009217 In a manner simlar to Reference Exanple 1(c)

2- (2, 3-di chl orophenyl am no)-4-trifluoronmethyl- pyrimdine-5carboxylic acid
(25 nmg) and cycl obutylam ne (10 pl) afforded the title conmpound (20 ny).
NVR (DMSO-d6) S 1.70 (2H, nm), 1.97 (2H, m, 2.22 (2H, m, 4.32 (1H m,
7.38-7.56 (3H m, 5 8.65 (111, s), 8.80 (111, d), 10.10 (111, s). LC M5, t
= 3.48 min, [& ] 405 and 407. Exanple 49:

2-(2.4-Di chl oronhen) | am no)-4-trifluoromethyl pyrinildine-5-carboxylic acid
cyclobutylamde 4F F I~~~ 10 C 1In a rmanner simlar to Reference Exanple
1(c) 2-(2,4-dichl i r-Hoaromethyt=—pyrymidime- 5car boxyl i ¢
acid (30 ng) and g D14) afifforded|the tiftle ¢gnmpound (26

ng) . NVR ( DMSO d6)], 97 (% i, m, 2.22 ¢2H, 9| 4.32 (1H, m),
7.46-7.72 (3H m, ) q (114 1d), %0 00 @H s). LC M, t
= 3.54 mn, W 4085 50: 2-(2 4 & )
5- Di chl or ophenyl ami bt hyI"Ryr i ni Féi ne- 5clar bo%l ic acid
cycl obutyl ami de F q=RleeR|as R |ga®

R FO0 |l B0 I OT|aFO

L g0
&

Structure
JQt

pyrimidine-5-carboxylic acid [(S)-1-{tetrahydro-furan-

2-y-lymethyl]-amide

pyrimidine-5-carboxylic acid [(S)-1-(tetrahydro-furan-

2-y)methyl]-amide
pyrimidine-5-carboxylic acid (1-methanesulfonyl-

2-(3-Chloro-phenylamino}-4-trifluoromethyl-
piperidin-4-ylmethyl)-amide

2-{3-Chloro-phenylamino)-4-triflucromethyl-
2-(3-Fluoro-phenylamino)-4-trifluoromsthyl-
2+(3-Bromo-phenylamino)-4-irifluoromethyl-

pyrimidime-5-carboxylic acid [(5)-1-{tetrahydro-

2-(3-Chloro-phenylamino)-4-irifluoromethyl-
pyrimidine-5-carboxylic acid cycloheptylamide

2-y1ymethyl)-amide

Compound Name

57
8
5
60
61

Table 2
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~NI A\ NH/ 20 1In a mnner simlar to Reference Exanple 1(c)
2- (2, 5di.chl orophenyl am no) - 4-trifluoronethyl - pyrim di ne-5-carboxylic acid
(50 mg) and cycl obutylamne (19 1) afforded the title conpourzcg (86200ho) . NWR
(DVMBO-d6) & 1.70 (211, nm), 1.97 (2H, m, 2.22 (211, m, 4.30 (IH,
7.33-7.73 (3H m, 25 8.70 (1H, s), 8.80 (1H, d), 10. 00(111 S) . LC/MS t
= 3.52 mn, [ Mwéhreoad@sssand 407. Exanpl e 51. 2- (2 6- Di chl oraxrepzoos/ees217
enyl am no) -4-trifluoromethyl nvri m di ne-5-carboxylic acid N - cycl obutvl am de
FF I\NC H 30 47 2 3 JAN 2007 WO 2004/ 018433 PCT/ EP2003/ 009217 1In a
manner simlar to Reference Exanple 1(c)
2- (2, 6-di chl oropheny] am no)-4-trifluoronethyl- pyrimdine-5-carboxylic acid
(30 mg) and cycl obutylam ne (10 |) afforded the title conpound (34 ng). NWR
(DVBO-d6) 8 1.70 (2H, m, 1.97 (2H m, 2.22 (2H, m, 4.30 (IH m,
7.36-7.60 (3H m, 5 8.59 (1H, s), 8.80 (1H, d), 10.15 (1H, s). LOM t =
3.24 min, [Mi'] 405 and 407. Exanple 52:
2-(3.5-Di chl orophenyl am no) -4-trifluoromethyl nvri m di ne-5-carboxylic acid
cyclobutylamde 0 CI HNHC 10 In a manner sinmlar to Reference Exanple
1(c) 2-(3,5-di ﬂhl or ophenyl am na@) - 4-triff | uor onet hyl -%pyri m di ne- 5- gar boxylic
acid (50 ng) and cycl]obytylamne (19 pl) affdrded the titla conpoynd (56
ng) . NVR ( DMSO{d6) %1."0(2 m, & 97 (2 %22(2 m, 4.32 (1H, m,

8 2 H

% y

Bk

7.25-7.87 (3H, |m), 15 8.85 BiH, d)= g 88 ) Z10. 807 1 s% LG/ VS, t =
3.73 nin, [M1'|]] 40® and 4070 Exan’pae O & O

53. 2-(3-I\/Ethox)rg”|en$§am @t(ﬂifl“ riomet by eri"r;gdléle %ﬂc%rbogylic aci d
cvelobutviamddX § 2 (S5 (483 [S56 |GBS (354|380

A
O
.

:51,(@

%i(O
O
5

o

%

-carboxylic acid (tetrahydro-pyran-4-yl)- :

pyrimidine-3-carboxylic acid (1-ethyl-propyl)-amide /@\
a

pyrimidine-5-carboxylic acid cyclohexylmethyl-amide

2-(2,5-Dichloro-phenylamino)-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclohexyl-amide
1-[2-(3,5-Dichlero-phenylamino)-4-trifluoromethyl-
pyrimidin-5-y1])-1-(piperidin-1-yl)-methanone
2-Phenylamino-4-trifluoromethyl-pyrimidine-5-
carboxylic acid (2,2-dimethyl-propyl)-amide

2-(3-Chloro-phenylamino)-4-trifiuoromethyl-

pyrimidine-5-carboxylic acid (tert-butyl)-amide
2-(3-Chloro-phenylamino)-4-trifluoromethyl-

2-(3-Chloro-phenylamino)-4-trifluoromethyl-
2-(3-Chloro-phenylamino)-4-trifluoromethyl-

pyrimidine-5
arnide

62
63
64
65
66
67
69
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tf tJ OCHa 20 HIn a manner simlar to Reference Exanple 1(c)

2- (3- met hoxypheny] am no) -4-trifl uoronethyl - pyrimdine-5-carboxylic aci d (32
ng) and cycl obutylam ne (10.5 |) afforded the title conpound (%Z anﬂ
(DVBO-d6) 8 1.70 (2H, m), 1.97 (2H n), 2.22 (2H, ), 3.75 (31t T
(IH, m, 7.53- 25 7.87 (4H, n), 8.76 (1H, s), 8.81 (1H, d), 10 40 (111, s).
LC M5, t = 3. Zﬁ’m‘mld‘lw I] 367. EX&ITp' e PCT/EP2003/009217

54. 2- (3- G dorophenvl am no) - 4-1ri fl uoronet hvl nvri m di ne-5-carboxylic acid
cycl obutyl net hyl -am de 30 (a) A solution of borane-tetrahydrofuran conpl ex
(IMin tetrahydrofuran, 120nl) was added over 10mn to a solution of

cycl obut ane carbonitrile (8.1g) [Lancaster] in dry tetrahydrofuran (20nil)
under nitrogen at roomtenperature. The solution was refluxed overnight then
cooled to 20. Methanol (150m ) was added dropw se over 15m ns keeping the
tenperature bel ow 25, then 35 the m xture was cooled to O and dry hydrogen
chl ori de was bubbl ed through for 30mn. The resulting m xture was refl uxed
for 90m n, evaporated and the residue re-evaporated twice from 48 23JAN2007
WO 2004/ 018433 PCT/ EP20031009217 nethanol. Ether (150m ) was added and the
resul ting soligwas firtteredoff Tt was fakem up 171 |} hot isopropanol

(50m ), filterjed, ang hot acet Pnitré}l e (3pml) added. [he nixture was cool ed
and the solid filterled o to|gi vezt he G cycl obutyl mFt hyl am ne

hydrochl ori de |(5.7 NVR (400 MHz, &MVSO-dB) FE382 1.8|(411, m), 2.0 (211,
m, 2.54 (111,} m, %.|80 (g1, ), 8,)0 5 31124br s). ~NH2 HCl (b) Ina
manner sinilar{ to Beflerente Exanpl e=1(c)
2- (3chl orophen&&@_q;gri""éc)ﬁ_djﬁl fl J@r;gn"ét hyl - %mluén di ne- pcarboxylic acid (32
ng) and C- cycl|gbut W et FyCani neShydPochl oy Tda K13 ng)| afforded the title
compound (28 rd6) 5 1.70] (2H, m, 1.B2 (213, in), 2.00
(211, m, 2.5 (211, m, 7.08- 7.95 (441, in), 8.55 (111, t),

8.77 (111, , LO Mg t o 3. in, '] 385. F F G' HI
iNCi(H ? eéj:t ?mn [ ] 9

*

pyrimidine-5-carboxylic acid (piperidin-4-ylmethyl)

amide trifluoroacetate
pyrimidine-5-carboxylic acid [(R)-1-(tetrahydro-furan-

2-yDmethyl]-amide

2-Phenylamino-4-triflucromethyl-pyrimidine-5-

carboxylic acid (3,3-dimethyl-butyl)-amide
1-[2-(3-Chloro-phenylaming)-4-trifluoromethyl-

2-(3-Chloro-phenylamino)-4-trifluoromethyl-
pyrimidin-5-y1}-1-(piperazin-1-yl)-methanone
2-(3-Fluoro-phenylamino)-4-trifluoromethyl-

70
71
72
73
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15 Exanpl e 55:

2-(2.6-Di chl orophenyl am no)-4-trifluoronethvl-pyrimdine-5-carboxylic acid
(tehahvdro-nvran-4-vlinmethvl)-amde F FFC p~ql ~~1 H G”IJQN%anner
simlar to Reference Exanple 1(c)

2- (2, 6-di chl orophenyl am no)-4-trifluoronethyl- 20 pyrim di ne-5-carboxylic
acid (30ng) andwd:zemwiiseaet hyltetrahydropyran (20ny, ex ovdrzdshaolis)
afforded the title conpound (32ng). NWR (DMSO-d6) 8 1.16-1.22 (211, m, 1.58
(211, d), 1.70 (112, m, 3.09 (211, t), 3.23 (211, in), 3.84 (211, d), 7.38
(111, t), 7.59 (2Tdpled), 8.61 (2K m, 10.10 (111, a) L M5 t = 3.02 min,

Mol ecul ar 1 on observed (MH) = 449 consistent with the nolecular formula 25
Ci sH1775C12F3N. 02 Céspoumnis F4to BBwes pfeBared according to the conditions described for table 1, and

4- Di chl or opheny| aparified bydhetnictlibd gies mrwlbhn /ysliows: di ne- 5- car boxylic acid
(tetrahvdro pyr anméthvd ARERIY o the proddliuetain barttb)k Exabipibliss. CI 49 2 3 JAN 1007 WO

2004/ 018433 PCT/ ERR@6%: @.ﬂ.%zmm &m%ﬂgiﬂewm&ﬁeﬁmmm%ﬁm e 1(c)
2{ 3, 4-di chl orophe tr| fI uor omret hy - pyrim di ne-5carboxylic acid

-4-
(30ny) and 4-am n ex ) for ded t he
title conpound (3 p%i{v\:ﬁ@; %a?i? %ﬂhégve(bf%‘%ﬂu%@(gig 1 74
(1H, m, 3h (2H, (2H, d) 7.60 (1H, t), 769(1H,
nm, 8.16 (1H~ dd) 4 (1 111, s .70 (1H, s) LOM, t =
3.45 min, Ml ecu Ilntermeg yAmm}’ gm 4% oy with the nol ecul ar
formula C, sHL7N4A0231C12F3 Exanpl e 68:

1-(2- (3. 4-Dichl oroohenyl am no) - 4-tri f HoQr eApMbydinvri m di n-5-yl 1- 14nomhol i n- 4
- 10 yl)-methanone FF N~N/ | G M%éjlln a manner simlar to Reference

Exanpl e 1(c) 2-(3, 4di chl orophenyl am no)}- rifluoronethyl -
o]

15 To a solution of 1.0M lithium aluminium hydride in tetrshydrofuran (20 mi) was added under
a nitrogen atmosphere a solution of 4-hydroxytetra-hydropyran-4-carboniirile (0.50 g,
prepared as described in Eiden et al., Arch. Pharm_, 320, 348, (1987) ) in tetrahydrofuran (2
ml) and the solution stitred at reflux for 6 hours. Water (1 ml) and 2N sodium hydroxide
“solution (1 ml) were added cauticusly and the resultant solid filtered and washed with ether,
20 The filirate was dried (MgSO,), evaporated and the residue dissolved in ethenol (3 ml) and
concentrated hydrochloric acid (0.5 ml) added. Solvent was removed under reduced pressure
and the resultant solid washed with ether and dried in vacuo at 40°C to afford the title
compound (234 mg).
NMR ( DMSO-d6) 1.45-1.6 (4H, m), 2.78 (2H, q), 3.61 (4H, m). 5.07 (1H, brs), 7.89 (3H, br

25 ).



15 pyri m di ne-5-carboxylic acid (30ng) and norpholine (15nyg,
NVR (DMBO- d6) 8)

afforded the titl
d),

m n, Mbl ecul ar

7.75 (I'H dd),

e

conpound (36nm).
8.2 (1H, d),
i on observed (VH)

8.9 (1H,
= 421 consistent with the nbddaNilef

s), 10.80

ex Al drich)
3.7 (8H, s), 7.65 (IH,
(IH, a) LM, t = 3.45

formula 20 C16H13 N4 023Cl12E3 Table 2: Exanple 57-67 and 69-73 were

prepared in a
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2 3 JAN 2007 WD 2004/018433 PCT/ EP2003/ 009217 Table 3 Conpounds 74 to 87
were prepared according to the conditions described for table 1, and
purified by the nethod given in colum P as follows: 5 thhqﬂ ﬁ% ﬁﬁiers to
the procedure in part (b) of Exanple 166. Method B: Nhss-dire% % ¢
autopurification using the procedures detailed at the beginning of the
experi nent al aaPUri fication using Biotage Chro ver Merck
9385 Silica Ggﬁb %gg 43':’eluting with 1-2% et hanol in d??hﬂgéﬁﬁﬁyzgne. 10
Internediate A: 4 Am nonet hylte rahydronvrau-4-ol hydrochloride HO
$HZNHrHCI O 15 To a solution of 1.OMIithium al'um nium hydride in
tetrahydrofuran (20 m) was added under a nitrogen atnosphere a solution of

4- hydr oxytetra ropyran-facarboni [riTe (§.50 g, [prepared ps described in
Ei den et al., /&ch. Ph& m] 320, , (¥87)) iRtetrahygdrofuran (2 m) and
the sol ution sp¥ aflux &6 hgurg. Vager {(1 nff) and 2N sodi um
hydr oxi de sol ) were nggd utli_ous nd t resul t ant
solid-filtered M }é’le‘PE HAleFI§tna $ dried (MySO4),
evapor at ed and—-hg—+esi-duq dissolvkdY-Aé hanet—3—mw—and—- concentrat ed
hydr ochl ori c agi .5 m ) added. [Sglvent (was rempyed under| reduced pressure
and the result sotHa—wgshetd—wth—etherrand dli:&iuvaCﬁF at 40Cto
afford the tit E (234° ny)) . dé] r'45-1.6 (411, m, 2.78
(2H, q), 3.61 3 7 (Ih by ”7.gg§?gH, §§j§25 s)|. 54 2 3 JAN 2007
WD 20041018433 03//009 5 A eaX, X =t " ANMMV AQ WM
UWMM(~ Oal QG ¢ 4/ |at /%}&~ \ JU LI 5~ b joyC~CC- o0 O

. - al

& o g
% % |1 5% E

|'!g l'§ 'Ei %;g"‘?_‘ 'lvf")

15 |1%s (8%, |15 (1% 4
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Table 4

In the following table 4, column 2 gives precursors R*NH, that were reacted with 2-chloro<4-
(trifluoromethyl)pyrimidine-5-carbonyl chloride in a manner similar to that in part (a) of Example
5 166 . The resultant product was reacted with the precursor YNH; of colwmnn 3 in a manner similar
to that in part (b) of Example 166 , to provide the final product in column 4.
o]

0 0
N R ol
RN NT = NHR?
U/”\N/ E .__.N—Rz_H_z_:... /Tl\ “-Rz YNHZ ¥ ' P
. o SN\ F \[j N F
F e dOF

Preparation Method A: refers to the procedure give in part (b) of Example 166.

10  Preparation Method B: This is exemplified by the by Example 109, 2-chloro-4-irifluoromethyl-
pyrimidin-5-carboxylic acid (tetrahydropyran-4-ylmethylamide ( 50 mg) and 2-chloro-2-
cyanoaniline ( 118mg) were irradiated in a microwave apparatus (the model used was the
‘Creator’, supplied by Personal Chemistry', operating at 300 Watts), at 190°C for 30 min, For
examples using this method, the equivalents of substituted aniline YNH; used, and duration of

15  irradiation follow in brackets after the method B.

The column entitled "Prep" refers to the preparation method used.

The product was then pun'ﬁed according to on of the following methods described below. The
20  column entitled "Pure” refers to the purification method used

Purification method A: refers to the procedure give in part (b} of Example 166
Purification method B: mass directed autopurification using the procedures detailed at the
beginning of the experimental.

25  Purification method C: The reaction was worked up as for part (b} of Example 166, and the crude
product further purified by Biotage chromatography over Merck 9385 silica gel, eluting with
isohexane/ethyl acetate.
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NR- NVNA'~l M'n V7 7Db N 72 2 3 JAN 2007 WO 2004/ 018433

PCT/ EP2003/ 009217 Table 6 Ca HZNRR N NHR YNHZ NHR 1 Y~ F CKNF C-N F N
FFFFFFS Preparation Method Ao refers to the procedure giyem Hibart (b)
of Exanple 166. Preparation Method B: Exenplified by Exanple 154: A mxture
of 2-chl oro- 4jg tobddi@spnet hyl - pyrim di n-5carboxylic agiy wpie0se0ez
(tetrahydropyran-4-yl nmethyl)-am de (50 ng), 3,5-dicyanoani T (1-69 and
acetonitrile ( 0.5m) was irradiated in a mcrowave apparatus (the rmdel
used was the' Creator', supplied by Personal Chem stry', operating at 300
Watts), at 180C for 60 mn. The 10 tenperature, duration of irradiation, and
nunber of equivalents of the substituted-aniline used are given after the
method in the_table. Preparation Mthod C exenplified by Exanple 162: A

m xture of 2chloro-4-tr|fluoronetthyl - pyri{m d §-5qcarbexyli b acid

(tet rahydropy'an-4c-?,yl met hyl )sam de (80, ng) ando4-fl uor §- 2- .
(trifluoromethyl )a@i i nge (1]@1@) was trrafliateg im mcfowave apparatus (the
nodel used wap thegl5 '[Creat supplz‘i ed} by %rsonal §hem’ stry', operating
at 300 watts)| at ﬁQOC f or i 1. Pt i f| catisgn nvas carried out as detailed
in the table .g gi;ﬂe thqcprqﬂuct Purpaflcatiorta'l\/e b,od :ﬂ refers to the
procedure giveZig JFart (ﬁt})vqf Ex Ptﬁo@eo“l% a2 Buri 3 @a@ on Method B: nass

di rect ed aut opturiftecatt ustng—trhe—procepures—detairted—at— he begi nning of
t he experinenfal. Purifjcation Method C. [The reaction was wprked up as for
part (b) of Ekanple 166, and the|crude p(oduct father purified by Biotage
chronat ogr aphly over Merick 9385 sifliea gel|] ekuting wsth isphexane/ethyl
acetate (7:3)}«73 2 3 JARN 2007 B04/ 018438 PCT/EPZ003/ 000217 & a

Q

SO

F

00
P
N0
QS

(tetrahydro-thiopyran-4-yi)-amide

trifluoromethylpyrimidine-S~-carboxylic acid
(tetrahydro-thiopyran-4-yl)-amide
trifluoromethylpyrimidine-5-carboxylic acid
(tetrahydro-thiopyran-4-yl)-amide

trifluoromethylpyrimidine-5-carboxylic acid
triflnoromethylpyrimidine-5-carboxylic acid

trifluoromethylpyrimidine-5-carboxylic acid
(tetrahydropyran-4-yi)-amide

cyclohexylamide
2-(2,3-Dichlorophenylamino)-4-

2-(3,4-Dichlorophenylamino)-4-
2-(3-Fluorophenylamino)-4-
2-(3-Chlorophenylamine)-4-
2-(3-Bromopbenylamino)-4-

8
139
140

41
42
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Table 6
\ NHR® YNH,
g\ N, u/l\
FF

10

15

20

tion Method : refers to the procedure give in part (b) of Example 166.
Pr aration Method B: Exemplified by Example 154: A mixture of 2-chloro-4-riflucromethyl-
pyrimidin-5-carboxylic acid (tetrahydropyran-4-ylmethyl)-amide (50 mg), 3,5-dicyanoaniline
(69mg), and acetonitrile ( 0.5ml) was irradiated in a microwave apparatus (the model used was
the ‘Creator’, supplied by Personal Chemistry', operating at 300 Watts), at 180°C for 60 min. The
temperature, duration of irradiation, and number of equivalents of the substituted-aniline used are
given after the method in the table.
Preparation Method C: exemplified by Example 162: A mixture of 2-chioro-4-trifluoromethyl-
pyrimidin-5-carboxylic acid (tetrahydropyran-4-ylmethyl)-amide (80 mg) and 4-fluoro-2-
(trifluoromethyljaniline (111mg) was irradiated in microwave apparatus (the model used was the
'Creator’, supplied by Personal Chemistry', operating at 300 Watts), at 190°C for 45 min,

Purification was carried out as detailed in the table to give the product.

Purification Method A: refers to the procedure give in part (b} of Example 166.

Purification Method B: mass directed autopurification using the procedures detailed at the
beginning of the experimental.

Purification Method C: The reaction was worked up as for part {b) of Example 166, and the crude
product further purified by Biotage chromatography over Merck 9385 silica gel, eluting with
isohexane/ethyl acetate (7:3).
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t he nol ecul ar

formul a C20H23F3NAQ2. Exanpl e 164:
2- (3- Cnhl orophenyl anunol -4-trifluoronet hvl -nvri m di ne-5-carboxylic acid (1-
15 hydroxvcvcl ohexvl nethK)-amde F diA _hr a manner simlar to Reference

51n a manner simlar to Reference Exanple 1(c)

2- (3- et hoxyphenyl am no)-4-trifluoro- nethyl pyrimdi ne-5carboxylic acid (32
ng) and cycl ohexanenet hanam ne (16 pl, ex Lancaster) afforded the title
conpound (28 ng). NWMR (DVBO-d6) 8 0.85-1.0 (211, m, 1.1-1.2% (BHM, 1.5
(I1H, m, 1.55-1.75 (5H, m, 3.06 (211, 1), 3.74 (311, s), 6.63 (111, d),
7.2-7.3 (211, 7.54 (111, s), 8.57 (IH, t), 8.74 (1 .35 10 (IH,
s). LO M, t é"%’."%‘#’%’%, Mol ecul ar i on observed [M 14] ]Pi:'rﬁ%%?asé%%é?st ent with

Exampl e 1(c) 2-(3-chl prophenyll ammro)-j4tri fl uof o-
met hyl pyri m dijne- 5-cafboxylicl acid (32 ng) anfl 1-am rfonet hyl 41cycl ohexanol
hydrochl ori de| (20 ex Aldrich) aflford the tikle corr%@urd (29 nmg). 20
NVR (DMSO-d6) 1S 1. % (111, m,{ 1.4-1.3 (71 m, 1.% (211, | 3.28 (211, d),
4.34 (1li, s), 7.12Tg 111,Qd)[, 7.43 (111,§), 7.735 (111, , 18.04 (111, t),
8.51 (111, t), 8.9% (111, %),/ 10.65 (IH ®). [LONS |t = &39 nin, Ml ecul ar
i on observed [%#H)-‘—“: 427 fonsi st ght 'thg he| gol eguljar fgyr nmul a
C' H203SCl F3NA (2 §2$ E(Qnﬁlg 16524 3 \é henl &g nd)c! 84 Frilf
| uor onet hyl - u--HA-d-re-SearbeporH+-0—agH-e—(t—hirdroxvetohtnethyl )-am de F F
OHF ~NHI i NIJrlina mainner siMilar to Referende Exanplle 1(c)
2- ( 3- bronmophenyl am no)-4-trifjl uoro- rmethyl pyr|m di ne-{5-carboxylic acid (36.5
ng) and 1-am nponet hyl {1 -cycl ghexanol thydro- 3D chlorijde (20 ng, ex Al drich)
afforded the tlitl e copfound (|28 o). |RVR (DVB[Pd6) 8 |ff25 (111, :
1.35-1.45 (711" 'm, 16 (211,fm, 3.33 (211, f), 4.2§ (111, §), 7.23(111,
d, 7.31 (111 t), 7.71 (111,{ d)8 8. 142(111,s)|8.85(141,t), 8)85(11l1, s),
10.55 (1H, s).| 78 2 83 JAN 2007 37\%;4@04/018433 R @2003/ 009217 LO M, t =
3.43 nin, Mlecular i obsermeE[MH = 471 ponsiBtHRt with|the nol ecul ar
fornmul a Cl9H2a9Brp3tdp2—Exanpl &, o . o
166. 243- Chl or @- &~ | uot envl a@o)--hifluoro Ayl - qvii_m di ne- 5car boxylic
oteoled e

o [ e

==

tro

i

CF,

CH,

Q:a

T

trifluoromethyl-pyrimidine-5-carboxylic acid cyclo-

hexylmethyl-amide

trifluoromethyl-pyrimidine-5-carboxylic acid cyclo-

2-(3-Fluoro-4-tri-flucromethylphenyl-amino)-4-
hexylmethyl-amide

pyrinidine-5-carboxylic acid (tetrahydropyran-4-

yimethyl)-amide

(tetrahydro-pyran-4-ylmethyl)-amide

trifluoromethyl-pyrimidine-5-carboxylic acid

fluoromethyl-pyrimidine-5-carboxylic acid

(tetrahydropyran-4-ylmethyl)-amide

(tetrahydropyran-4-ylmethyl)-amide

fluoromethyl-pyrimidine-5-carboxylic acid

152 | 2-(3-Chloro-4-tri-flucromethoxyphenyl-amino)-4-

153

154 | 2-(3,5-Dicyano-phenylamino)-4-trifluoromethyl-

155 | 2-{3-Chloro-2,6-di-methylphenylamino)-4-

156 | 2-(2-Chloro-6-methyl-phenylamino)-4-tri-

157 | 2-(2-Chloro-3-methyl-phenylamino)-d-tri-




5 cycl ohexvhnet hyl - am

2-chloro-4-trifluoronethyl

Maybri dge)
m nutes a solution of
triethylamne (0.41 nl

renoved under wodwaeiksar essure and et hyl
sol uti on was washed sequentially with water,

de (a).

)

To a sol ution of
-pyri m di n-5-car bonyl
i n dichloronethane (15 m) at

chloride (750 ny,
-40 was added dropw se over 30
cycl ohexaneni et hanam ne (0.35 m ,

i n diebloronethane 10 (15 nil).
acetate (20 ni bdradelghezz The

5% sodi um bi car bonat e sol uti on

Di chl or

eX

ex]Badiddi’er) and

onet hane was

and water, dried (MgSO4), evaporated and triturated with ether:hexane to
afford 2chloro-4-trifluoromethyl- pyrimdine-5- carboxyllc acid
cycl ohexyhnet hyy—am-der{666—+rg—NVMR{DMSO-66+S5-0-85—3-60(2H— 1.1-1.25
(311, in), 1.5 (1H m}{ 1.55-1,75 (511} nm, 3.12 15 (’_H, t), 8.7p (IH t),
9.18 (111, s).|LOMs, t = 3,31 min, Mlecular |on obsejved [MV] g 322
consi stent with thesno|eculdr |fornula|C23HE535C F3143(). tFt & ~N1 N hhll
NCI 20 (b). To|a safut|on Q E., =
2cbloro-4-trif uor(%et hy| -;:E'ri m di n&- 5{car bgxyl|ic a@l d|cycl ohéxyl fret byl -
anride (100 my) in =L, 4} dio¥an (1 ni®) was agdefl 3- cAl of o- 4-f | Hor opni | i ne
(228 ny, ex Langaat%r ooamdat he.solmﬂop. stur:rr=g atmrei,Lux f ol 4 hours.
Di oxan was renpved @ndpn ¥Feduced gre‘ssmﬁe¢a¢j‘d gtﬁyd_? ad@t age (35 ) added.
The sol uti on was washef sequentlially wifth 2N hjydrochlofic acid (2[x 3 nil)
and water (3 x[3 m), fdried (MISH), yaporatefd and trijturated wifh
i sohexane to afford thge 25 tit{le conpound (10¥ ng). NMR (DMVSO d6) 8
0.85-1.0 (211, @, 1.1r4.25 (311, m, 1. 45 (111r.’n |n) |.6-1.75 (54, m), 3.06
(211, t), 7.25HAH—41+— 43(.15';, H—F56 it ) 8186—tH—t) 8.69
(111, s), 10.2Dp (1H, s)8 LC M, t = 3/81 nin, | Mlecul ar iom obsefved [ M)
= 431 consistept with [geansl equl ar ¢ormul a CL9H1935C F4N§C-§ F FFF ~H-~
N~ NI C 30 Examle G.El'a‘ 295
167. 2- (3- Chl or p=2-f | uofBo eRyl dn no) - 44t i f |l uorwnet hvl Jmv¥ & di nef 5- car boxyl
ic acid cvcloweszli}hnet hy ide|F F F p—( N H ?

z:l:B.. 215" . o s g}

= N "‘i é\ /E
o= B O s ¥

o

triflucromethyl-pyrimidine-5-carboxylic acid

(tetrahydropyran-4-ylmethyl)-amide

trifluoromethyl-pyrimidine-5-carboxylic acid

(tetrahydropyran-4-ylmethyl)-amide

trifluoromethyl-pyrimidine-5-carboxylic acid

cyclobutylmethyl-amide

2-(2-Chloro-4-trifluoromethylphenylamino)-4-

trifluoromethyl-pyrimidine-5-carboxylic acid

cyclohexylmethyl-amide

itrifluoromethyl-pyrimidine-5-carboxylic acid

(tetrahydro-pyran-4-ylmethylamide

2-(2-Fluoro-<4-trifluoromethylphenylamino)-4-
trifluoromethyl-pyrimidine-5-carboxylic acid
(tetrahydropyran-4-ylmethyl)-amide

158 | 2-(4-Chloro-2,6-dimethylphenylamino)-4-

159 | 2-{5-Chloro-2-sulfamoylphenyl-amino)-4-

160 |2-(2-Fluoro-4-triflucromethylphenylamino)-4-

161

162  |2-(2-Triflvoromethyl-4-fluorophenylamine)-4-

261
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Exanpl e 166(b
cycl ohexyl net
Acros) afford
m, 1.1-1.25
(1H, t), 7. 67
s). L M5,

t he nDIecuIar

168. 2- (5- Cbl or 0- 2-f | uor ophenyl am no) . 4-trifi uoronet hvl
ic acid 10 cvcl ohexvhnet hyl

:

simlar to Ex
acid cyclohe
ex Avocado) af
0.85-1.0 (213
(21-1, t), 7
8.72 (111, s)}
[MT' ] - 431

Exans 169. 2-(
acid cvclohe

manner simil af

2chl oro-4-tri
cycl obexyl net
Lancaster) af
0.85-1.0 (211
(2H, t), 6.8
a). LO M, t

t he nol ecul ar

262 |2~(3,5-Bistrifluoromethylphenylamino)-4-

), 2-cbloro-
hyl - am de (
ed the tit

(3H m,

[ gt

8

1.5 (1H m,

In a manner simlar to
4-trifluoronethyl-pyrimdine-5-carboxylic acid

100 ng) and 3-chl oro-2-fluoroaniline §230 n% ex

le conpound (101 ng). NMVR (DMVBO-d6) 526881870 (211,
1.6-1.8 (5H m, 3.08 (2H, 5 1t), 7.43
07 (1H, d), 8.58 (1H t), 8. 80 11-L s 10. 60 (1H,
Mbl ecul ar ion observed [M1+] ZHEPEOYNGIL ont with

fornula C19H1935C1F4N40. Exanpl e

- pyri m di ne-5-car boxyl
-amde 9 FF HI \NF NN~ C H | na manner

anple 166(Db

h
ﬁg%%;l 1
15 1

< g%’u

En’dnr-\lm obs
coéas%n

H
3 or
to Exanpl
f | uor omet hy

Nyl - am de (
@rded t he

2chl oro-4-trifluoromethyl -pyrim di ne-5-carboxylic
de (100 ng) and 5-chl oro-2-fluoroaniline (230 ny,
title conpound (116 ng). 15 NVR (DWVSO d6) 6
25 (311, m, 1.5 (111, m, 1.6-1.75 (5H m, 3.07
m, 7.36 (1H, t), 7.77 (113, d of d), 857 (1H, t),
S). LAM, t = 3.73 min, Mlecular ion observed
Wi th the nol ecular fornula C19H1935C1IF4N4AQ. 20
bnhenyl am no) --trifl uomet hvl - pvrirni di n-5carboxylic
mde F rt~\J,/~FFF HNHI \ VNI \NIn a
e 166( b)
-pyri mdi ne-5-carboxylic acid
100 nmg) and 3,5-difluoroaniline (200 ng, ex
25 title conmpound (110 ng). NWR (DVBO-d6) S

121-1

i

Fa d

D (IH
= 3_7
fSr

25 (3H, m, 1.5 (1H m, 1.6-1.75 (5H, m, 3.09
/.54 (2H, d), 8.60 (1H, t), 8.85 (1H a), 10.80 (1H,
Mol ecul ar 1 on observed [ MH#] = 415 consistent with
| 9H19Fs N4O.

trifluoromethyl-pyrimidine-5-carboxylic acid

cyclobutylmethyl-amide
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30 so 2 3 JAN 2007 WD 2004/018433 PCT/ EP2003/ 009217 Exanple 170:
2-(4-CMoro-2-trifluomret hvl I yhenvl am no)4-trifl uoronethyl-nvrim di ne-5-
carboxylic acid cycl ohexvhnethyl-andde F FF N CF, In a manner simlar to
Exanpl e 166(b) 2-chloro-4-trifluoronethyl -pyrinm di ne-5-carboxX\d Jil Wi d 5
cycl ohexyl nmet hyl -am de (80 ng) and 4-chloro-2-trifl uoronethyl ani i ne (107
ng, ex Lancastem)zooaihfmjded afterlpurification by mass- '-. z%)
aut opr epar at i o ) thd § title ".. 6. gm) . NVR [T X 5
08510(2H En IZ ¥ X VT i ._1!,_1 g a__pi‘ xyli | IT), 3 06
cyelbheryirethyl-amde,

(211, t), 7.7epibepinegylamdena (| d) 7.97 (1H, a), 8.56 (111, t), 8.70
(1H, s), 10.15 (1H, s). 10 LO M5, t 3.97 mn, Ml ecular ion observed [ Mi+)
= 481 consistent with the nol ecul ar | a C2H, 936C1F6N40. Examml e 171:

2 (3- Cyanophenyl am no) -4-trifl uor yluvri i di ne-5-carboxylic acid
cycl ohexyl nethyl -anmide F F FW/ "N15 To a solution of
2-cbloro-4-trifluoronethyl - di ne- 0 o HaC| d cycl ohexyl net hyl -

am de (50 ng) in acetonitri I e (0.5 mM) vvas“added 3-am nobenzonitrile (92 ny,
ex Al dri ch)3 arkd a myer sgnilhni¢ Refmenbecixbmyle H¢) 2200Ghaypieylamingrdovidnes- condi t i ons for
45 m nut es. Acedigipinidihes-suexylieaMEng) bl d@ichéxeneRaain QEEH) o Lakdegt hy|
acetate (5 nl)afedenrEiidébapsal @8ing Was washed sequentially with 20 2N
hydrochl ori c agiR @ivsousss iks1.6AH, n\lyaiﬁfzs((ﬁ{ ¥, 3.5, m),drsssds&smé‘% evapor at ed

and the resid inl-i t 1 et hyl
acetate:is L@H tp%j?:)d (gaﬁ’]?g? gbsdt]ﬂ,gi),frlz 73%}[ %g?rgﬁgfggéﬁts?&ﬁ{?? W4K% }Z' e O d6) 5

50 e bl ity ) 3

(111, t), 883f 0.75 (IH, s). 25 LCMS, t= 3.51 min, Mlecular
i on observed [|VH+] 404 con5|stent W|th the Irml ecuI?r for rrula C2, 11" 50.

Exanpl e 172. 2-%2
F
F—1—F
CTH” E
N N
H o
N)\ﬂ

acid ('t et f&hyhydoxyewciabs

In a manner similar to Reference Examnple 1(c)y 2-(3-chlorophenylamino)-4-trifluore- -
methylpyrimidine-5-carboxylic acid (32 mg) and 1-aminomethyl-1-cyclohexanel hydrochloride
(20 mg, ex Aldrich) afforded the title compound (29 mg).

20 NMR (DMSO0-d6) 5 1.3 (14, m), 1.4-1.5 (7H, m), 1.6 (2H, m), 3.28 (2H, d), 4.34(1H, 5), 7.16
(18, d), 743 (1H, 1), 7.73 (1H, d), 8.04 (1H, t}, 8.51 (1H, ), 8.91 (1H, s), 10.65 (1H, s).
LC/MS, t= 3.39 min, Molecular ion observed [M-H]~ = 427 consistent with the molecular
formula C19.H103501F3N401.

25

h cloh lmethyl)-amide

Cf“jfti

In & manner similar to Reference Example 1(¢) 2-(3-brom0phcnylarmno)—4—triﬂuom—

methylpyrimidine-5-carboxylic acid (36.5 mg) and 1-aminomethyl-1-cyclohexanol hydro-
30  chloride (20 mg, ex Aldrich) afforded the title compound (28 mg).

NMR (DMSO-d6) § 1.25 (1H, m), 1.35-1.45 (7H, m), 1.6 (2H, m), 3.23 (2H, d), 428 (1H, 5),

7.23 (1H, ), 7.31 (1H, ¥), 7.71 (1H, d), 8.12 (1H, s), 8.45 (1H, t), 8.85 (1H, 5), 10.55 (1H, 5).

8



F~F OHI / NNN 30 HIn a manner simlar to Reference Exanple 1(c)

2- (3-cyanophenyl am no)-4-trifluoro- methyl pyrimdine-5-carboxylic acid (32
ng) and 4-am nonet hyl tetrahydropyran(l4 ng, ex Conbi Bl ocks) afforded the
title conpound (26 ng). 81 2 3 JAN 2007 WD 2004/ 018433 PCT/ EP 050?3‘{@@
NVR ( DMVSO- d6) 8115125(2H m, 1.62 (211, d), 1.74 (1H ny (2H

t), 327 (2H, t (21L d of d), 7.50 (1H, d), 7.57 (111, t), 8.00
(1H,d), 8.26 ( ﬁ"’%‘j“““'@ 65 (1H t), 8.85 (1H, a), 10.70PCEErwosay21C/ VB, t =

2.94 m Mol Qf h I I
gpemn Clgﬁ@/b&ﬂs%gﬁla H?Oﬂﬁﬁéﬂéﬁ%% S0 ot Q%7 £ RSMel B meholebuad ne 101 ecul ar

2-(3-0 anopheny tr| fl uoronet hyl - pyri m dne-5-car boxyl ic acid
evcl opent vl ne h ] ‘ N ] _ Ihar Lo

met hyl pyri ST IOR Y c aCId (32 ng) and cyclopent anerret hanam ne
hydr ochl ori de (17 ng) afforded the title conmpound (16 ng). NVR (DVSO d6) 8
1.20-1. 30 (2Hp) ik} a solutiahmf 2-chlotbA4rifluoyejnethy]-p@idin-Srerionyl ¢hioridy (750mOex ( 1H,
qui ntupl et), BaybBdgePid dichidrmethaneF(F nfl]dti-40Thyas addediifopfvistipvet 30 miite® Dsofutidnof d), 8. 25
(1H, a), 8. 63cyfldidxantrethabhmiiz (0.35nl,(ed Ebncaipr) anl@iciPlaaihd (0,41 &) in didlofdmethdne = 3. 42
m n, Ml eqol ag15 nDIDiisRichae wadterhovbd inded HucediiGiute agiéthyldckiite {20 Gy aBd£CU| ar
f or nul a CLIH1 Bz 30Rfeh wis4aHBh Bquentially with water, 5% sodium bicarbonate sohution and water, _
174. 2- (4- GyangphgaRsba) &é‘aﬁ%té&%ﬂ%&b&hewa&bﬁ‘z@m%ﬁﬁ&mw lic acid
20 cycl ohexvl ngo mac:dcgélofcxyl%tﬂl-mde(éﬁdmgf-” I ~NI"/ H

" NMR (DMSQ-d6) § 0,85-1.0 (2H, m), 1.1-1.25 (3H, m), 1.5 (1H, m), 1.55-1.75 (SH, m), 3.12

15 (2H,1), 8.75 (1H, ©), 9.18 (1H, 5).
LC/MS, t = 3.31 min, Molecular ion observed [MH*] = 322 consistent with the molecular

formula C;3H,;s CIF:N;O.
F
F——F
Ny
SRR

20 (b). To 2 solution of 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (100 mg) in 1,4-dioxan (1 ml) was added 3-chloro-4-fluoroaniline (228 mg, ex Lancaster)
and the solution stirred at reflux for 4 hours. Dioxan was removed under reduced pressure and
ethyl acetate (5 mi) added. The solution was washed sequentially with 2N hydrochloric acid (2 x
3 ml) and water (3 x 3 ml), dried (MgS0O,), evaporated and triturated with isohexane to afford the

25 ftitle compound {107 mg).

NMR (DMSO-d6) § 0.85-1.0 (2H, m), 1.1-1.25 (3H, m), 1.45 (1H, m), 1.6-1.75 (5H, m), 3.06
(2H, 1), 7.25 (1H, 1), 7.43 (1H, 1), 7.56 (1H, 1), 8.56 (1H, 1), 8.69 (1K, s), 10.20 (1H, 5).
LC/MS, t = 3.81 min, Molecular ion observed [MH*] = 431 consistent with the molecular
formula CygH;*CIFNLO.

30

N N Cl
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In a manner simlar to Reference Exanple 1(c) 2-(4cyanophenyl am no)-4-t

i fluoro- methyl pyrimdine-5-carboxylic acid (32 ng) and

cycl ohexanenet hanam ne (16 |, ex Lancaster) afforded the title conpound (18
ng). 25 NVR (DMBQd6) 6 0.85-1.0 (211, m, 1.1-1.25 (311, m,Z 3JBNQIBH, m),
1.6-1.8 (5H m, 3.08 (2H, t), 7.81 (2H, d), 7.97 (2H, d), 8.61 (1H, t),
8.85 (1H, a), IWo%dsbiddki, a). LC/MS, t = 3.51 mn, Mlecular ion observed
[MVI = 404 consistent with the nol ecul ar fornul a CAWH2FINEH B2 1Ey anpl e
175. 2- ( 4- Gyandohwmpér sirlayd) Exqmple 166(b) &cldere-trifluorbipstiyhpydiniiine Seabdxmbeptid ¢ aci d

(t et r ahvdr opv rezelehdxyinietingtaimde Y L0 niz)hed F-chidro-T-fiidro@iiline (230 Mg,8R Abrios) #ifaddeddN 7007 WO
2004/ 018433 PGillt &RpgaoaB00GHR17 In a manner simlar to Reference Exanple 1(c)
2- ( 4cyanophenyaaiDMED-d6} 8 0.45 10RR,m)/ et 1usl (1, k), M5 dix) €9, 3608150 %y, 3ios 28I d (32 np)
and 4-am ncgretthyh;@ﬁ,&)afm;@wrm(@é m(uex) ggaqffgls),ﬁldg@@}) afforded the

title conpoun d},ﬂ}{lﬂ [gﬁr}% 0 (2H, d
| Ry Cich@s o 3. 27 (2H t 86 (211 t{%ﬂm&%’gsz((ZH Zj)

1.75 (1H, m,
7.97 (211, d), 6('7-&%1I—C|Iﬁt30 8. 87 (1H s) 10.85 (1H, s). LO M, t = 2.92
mn, Mlecular,i 06.,Gonsistent w th the, molecular
formul a Cr 9QHr 3F37 . B pre 3 2-carboxylic a0}
-4-trifl uo}%nﬁ@%ﬁ!@ﬁwﬁ’—‘@l‘?ne- 5-car boxyl i.c acid 10 cycl opentvl net hyl -am de
FgNF-FCN NI / H In a manner simlar 1o _Reference Exanple 1(c)
2- (4- cyanophenyl ami no)-4-trifl uoro- Eyrl m di ne 5-carboxylic acid (32
ng) and cycl opent anenet hanam i Fe £ ng) afforded the title
conpound (22.5 ng). 15 NMR (@Zg)* 8 hj,-l (211, m, 1.45-1.65 (4H,
m, 1.65-1.75 (2H, m, 2.08 ( qui nt up . ¢1(2H t), 782(2H d),
7.97 (2H, d), 8.64 (1H, t), 8.84 1H a) s). LONM, t 3.40
mn, Ml ecul aﬂ“?%ﬁn%ﬁﬁ”éﬁ’*eﬁi;g‘ﬂﬁf %@ﬁ%ﬂ’%@%@%ﬁ"ﬁ‘?@ﬁ@%ﬂ*%l ar
formul a Cr 9Hr 3FEbtexgimethy)-amids (09 mg) and S-chioro-2-fluoroaniline (230 mg, ex Avocado) afforded
177: 2- ( 3- Met hadbevitlécofupquind (L Liorgdnet hvf | ohenyl am no) -4-tritl uoromet hvl -pvrim din
e-5- car bo¥y| iNMR®MSOEHER 0:&IH\OAZH B, FA-24 (M, mp 1.5 (H) mp b-8.25 (SH, m), 3.07 (2H,

1), 7.29 (1H, m), 7.36 (14, 1), 7.77 (1H, d of ), 8.57 (1K, t), 8.72 (11, 5), 10.15 (1H, 5).

LC/MS, t= 3,73 min, Molecular ion observed [MH*] = 431 consistent with the molecular

formula C;oHy5 CIFN,O.

20  Example 169: é-f;S-Diﬂuoronhcnvlauﬁno)#triﬂuoromethvl-nvrinﬁdin-s-carboxvlic acid
cyclohexylmethyl-amide

F

F——F
(T ,CL

H o
N//I\H F

In a manner similar to Example 166(b) 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclohexylmethyl-amide (100 mg) and 3,5-difluoroaniline (200 mg, ex Lancaster) afforded the
25  title compound (11¢ mg).
NMR (DMS0-d6) 5 0.85-1.0 (2H, m), 1.1-1.25 (3H, m), 1.5 (1K, m), 1.6-1.75 (5H, m), 3.09 (2H,
t), 6.89 (1H, 1), 7.54 (24, d}, 8.60 (1H, t), 8.85 (14, ), 10.80 (1H, s).
LC/MS, t = 3.74 min, Molecular ion observed [MH*] = 415 consistent with the molecular
formula CmH;pF 5N40.
30
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(a). To a solution of 2-chloro-4-trifluoronethyl-pyrimdin-5carbonyl
chloride (1.5 g) in dichloronethane (20 mM) at -2 was added a dropw se a
sol ution of 4-am nonethyltetra 25 hydropyran (0.70 g, ex Conbi Bl ocks) -and
triethylamne (1.05 m) in dichloronethane (10 m) and th@g IsgiNuliifon stirred
at 0 for 1 hour. Dichloronethane was renoved under reduced pressure and
ethyl acetate éoomm?ﬁ)a added. The solution was washed with 2N hydrochloric
acid (3 x 20 ! T"'&d (I\/gSOJ evaporat ed and the res?QM@’ZWM”IPed usi ng

silica gel cliExsmplt Ui9r 2o 1 il g

2-chl oro-4-trgd m&a@@umﬁmmﬂn 5- carboxyl [ c acid 30
(tetrahydropyran-4-yl-nethyl)-amde (1.20 g) NVR (DVSCQd6) 8 1.15-1.3 (2H,
m, 1.61 (211, d),1.74 (1H m, 3.17 325 (2H, t), 3.86 (2H, d of
d), 8.81 (1H t), 9.20 (1H, a n, Mol ecul ar ion observed
[1vI]14] 324 consi stent WI t 'r‘ml cu romul a C12111335C1IF3N3Q2. F
OF F rrH N 35 O Ws~cl AN 200‘7 004/ 018433 PCT/ EP2003/ 009217

(b). I'n a manner simlar to Exarrple 166(b), ©Fs

2- chl or 0- 4- t rih & InbkeGiEkat ty Exafiplé 168{b)2-thldvo-C aiflb@otyethyicpyrimiding-5-carboxylic acid

(t et r ahy draopyoyasiefytidtiiPhntids!(90vaind @-ch160-2 W uordMéhylaniline (107 mg, ex Lancaster)

3- met hoxy- 5- (dibafd, 4HRF RRERRY by ﬁﬁb-h&e@lﬁd arafilh tocBifque) 66 Bl aﬂl& Pded af ter

stirring at rtg:gSI ux for 24 hours the ti t e conmpound (51 ny). (DVSO- d6) 8

1.15-1. 21 , 27 (21L t),
383 5 (gll g‘gg %ﬁoﬁ@ig’%&lﬁ)% o, lsg 35 fgé&{)’;‘))’?""go (1|(4 s) ., )
8.64 (1H, i, Mol I

i on oE)serU)ed 9 W%%ﬁ%l?’éﬁné’ Tl%g ﬁ?ﬁ’mmm ?"nggl 2 s

C20H20F6N403. fmuhﬁmﬂw LIFHOAN O N~N CF3 10 Exanpl e 178:
2-(3.5-Bis-trifl uororret th phenvl ami no) 4- tr|fI uororret th nvrimd
ne- 5- car boxv|Exe 1 2-(B-Craneph cdtyifly arbpivi :

NN/ CF3 Ina&ﬂﬂm@&nﬂ.ar to Exarrple 166(b)
2chl oro-4-trifluoronethyl -pyrim din- 5('::a bFoxyllc acid

2sUe!
Cr\ N//’l\n CN

To a solution of 2-chloro-4-iriflusromethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (50 mg) in acetonitrile (0.5 ml) was added 3-aminobenzonitrile (92 mg, ex Aldrich) and the
solution heated at 200°C under microwave conditions for 45 minutes. Acetonitrile was removed
under reduced pressure and ethyl acetate {5 ml) added. The solution was washed sequentially with
20 2N hydrochloric acid (2 x 3 ml) and water (3 x 3 ml), dried (MgS0,), evaporated and the residue

purified using silica gel chromatography with 1:1 ethy] acetate:ischexane to afford the title

compound (37 mg).

NMR. (DMSO0-d6) 5 0.85-1.0 (2H, m), 1.1-1.25 (3H, m), 1.5 (1H, m), 1.6-1.8 (5H, m), 3.08 (2H,

t), 7.50 (1H, d), 7.57 (14, 1), 8.00 (14, d), 8.25 (1H, s), 8.59 (1H, 1), 8.83 (1H, s), 10.75 (1H, 5).
25  LC/MS, t=3.51 min, Molecular ion observed [MH?] = 404 consistent with the molecular
formula C,oHz0F3N50.

15

Example 172: 2-(3 ophenviamino)-4-triflucromethyl-pyrimidine-5 carboxylic acid
(tetrahydropyran-4-ylmethyl}-amide

30 can Ty

In a manner similar to Reference Example 1(c} 2-(3 -cyam)phenylannno)-4—u'iﬂuoro-
methylpyrimidine-S-carboxylic acid (32 mg) and 4-aminomethyltetrahydropyran(14 mg, ex
Combi Blocks) afforded the title compound (26 mg).

81




15 (tetrahydropyran-4-yl nethyl)-am de (50 ng) and
3,5-bis(trifluoronethyl)aniline (177 ng, ex Aldrich) afforded, after-stimg
at reflux for 80 hours and purification by nass-directed autopreparation
technique, the title conmpound (24.5 ng). NVR (DVSO-d6) 81.1%9-JLJAN [0#H, in),
1.62 (2H, d), 1.75 (1H, m, 3.14 (2H, t), 3.28 (2H, t), 3.86 (2H d), 7.72
(1H, a), 8 49 woldasemyss 8. 67 (111, t), 8 93 (111, a) 11p@5m(23d3}009g,)7 20
LM, t = 3.62 mn, Mlecular ion obse _; consi stent with the
mol ecul ar  f or AR EPNSO-FON ! 25@}5}??”1@2(211 &, 1.74 (18, m), 3. 14(2H ¥),327 (2H, 1), 3.86

179. 2- ( 3- Br ond?H, 4R 1961 AeT-H1H. SRS 36 1H. Ond-65 (LS Dbt (HLS): Wi ni di ne- 5-
carboxvlic aci(tHEretrahydronvran-4-vlinethvl)-anmide F OF IF Br O-H ~N 1| /
N H CF3 25 | ACAVHan R84 my, Maoldcaipr ldnobdéwamsﬁié] 4186 chyistie ittothomolecular

4-trifluor cﬂmtfbryinapymalrmmzn 5-carboxylic acid
(tetrahydropyran-4-ylmethyl)-am de (50 ng) and
3- brono- 5- (t r gzl @3:PREL Ad £ pRnidOCagNIdiqor ded, after

stirring at r%ﬁ bpurs ano purlflcatlon by nmass-directed

aut opreparation technique, the title co ound (28 ng). 30 NVR (DVBO- d6) 8
1.15-1.3 (2H, in), 1.62 (2H, d) 1.7 e 314(2H t), 3.28 (2H t),
3.86 (211, d), 7.60 (111, s), (rrr, s), 8.66 (1H, t),
8.99 (1H, s), 10.90 (1H, a). 8 07 2004/018433

PCTI EP2003/ 009217 LCMs, t 3 63 m n géLu ar ®Mon observed [ M 11]- = 527
consi stent, W th the rml e 9111 {1Br 2. Exanpl e 180
2-(3- Fl uor 8- 57 BF§T gpE &"mwﬂg%g L ryl g"@% | =nvrim dine-5-

5 carboxyl i c AtePyEatne: i‘F --"\?%f}ﬁ PP idqflf -NH C N
HCFaIn a mﬂﬁéﬁ@%?%f’r“’?@‘ﬂé‘ﬁﬁl 166§

2chl or o- 4-t r i INMREMROARA 188104 r- 19548 ¢Blote)y 16T 1 PRl m), 2.08 (1H,

(t et r ahydr opy rauintugdety BhEHA, 1.50(HH, db 7.6 5OH. Ay §. 0, d), 8.25 (1H, s), 8.63 (1H, ©), 8.82

3-fl uoro- 54t iLEux0GEL Byl ) ani line (138 ng, ex Fluorochen) afforded after
stirring at rafdhe t+ ns2 mid, Mubaouls ioh bisedvéd [ME I-019P tnsigen( With teapolecdd NVR ( DMSO- d6)
S 1.15-1. 3 (2KmBLHESD. (211, d), 1.75 (111, n), 3.14 (211, t), 3.28 (211,
t), 3.86 (zH, d), 7.32 (111, d), 7.96 (111, d), 8.06 (111, s), 8 67 (111,

t), 8.90 (1H, &)@21;{949 heny immo rofetfy IsRarbdPlicGeH! ar ion
observed [M%]m tent the no ecu ar 7

‘\

In a manner similar to Reference Example 1(c) 2-(4-cyanophenylamino)-4-triﬂuoro-
methylpyrimidine-5-carboxylic acid (32 mg) and cyclohexanemethanamine (16 pl, ex Lancaster)
afforded the title compound (18 mg).

25 NMR (DMSO-d6) 5 0.85-1.0 (2H, m), 1.1-1.25 (3H, m), 1.5 (1H, m), 1.6-1.8 (5H, m), 3.08 (2H,
t), 7.81 (2H, d), 7.97 (2H, 4), 8.61 (1H, 1), 8.85 (1H, s), 10.90 (1H, s).
LC/MS, t=3.51 min, Molecular ion observed [MH*] = 404 consistent with the molecular
formula CpHapFsNsO.

30  Example 175:24(4 henylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
tetrahydro -4-yimethyl)-amide

O uj\é{m o
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formul a Cl9$nF7N402. Exanpl e 181. 2- (2- Fl uoro-34trifl uoronet hvl )t 3hen

| ammD) -4-trifluoronethvi-nvrimdine-5- 15 carboxylic acid
(tetrahvdropvran-4-ylnmethyl)-anride FF OQUHN HI / CFa F In a nanner
simlar to Exanple 166(b) 2-chloro-4-trilluoromethyl-pyrird#iiN $Etar boxylic
acid (tetrahydropyran-4-ylnmethyl)-am de (50 ng) and

2-fl uoro- 3- (t rwéhieeseaet hyl ) aniline (138 nmg, ex Al driciymmhdsiedns, after
stirring at refbhpbndeimBPioROtdeRe BRGIPYE) f(h-@f”ak p‘ﬂ mBSSaddiol ect ed 20

aut opr epar atiorgetﬁy% 3 g_wgogﬁ Ldid g Q(Iﬁ DI\/SOdG) S
T e
t), 8.72 (1 1 ’m)l ”5(%“%%’1 N2 Q)cﬂ%r# 8 0on

observed [ H*"Mé?(?@oi’?sﬁé’t@’h W"t(ﬂi’tt)h%s"rf*bﬁ’éhbqgér( Hflor mul a CLSHNF7NAO2. 25

Exanpl e 182. 2 SC/MS, t = 2.92 min, Molecular ion observed [MH*] = 406 consistent with the molecular

Met | r vl t hi o- 3-fompiaCuligFdst hvl ) nhenvl ami no) -4-trifluoronwt hvl nvrinm dine-5
carboxylic acid (tet rahydnvyrran- -vI rret hvl | anri de F NN N \ CF, SCHa

2- Chl or 04-t r i fExmaoplef6s AHCymrtenylagh ardde
(tetrahydrwwm@s@m\mﬂi&-am de (50 30 mg)

2-nmethyl thio-3-(trifluoronethyl)aniline €125 ng, ex Maybridge) and
acetonihile (0.5m) were heated at 196 der m crowave irradiation for 30
m nutes. The sol vent was evaporgd\sq 2007 WO 2004/ 018433

PCT/ EP2003/ 009217 vacuo and th d by mass-directed

aut opreparation technique, to give the tltlﬁa corrpound (11 ny). NWR
( Dllvgc?gg)l St;-ﬂaﬁmgésge%mﬁafum&% 2 ,zmaﬁuo;hez;a il 2;% 24 (?Tils) ’
8.64 (1H, t), m&jﬁ’rﬁ ‘“ﬁ")"”w g RO Y SRR %%]‘;, Mbl ecul ar

Lon obser veg | o et ,.'Sﬁswﬁmm LS, ol o 2 COPOPONACRS

2- (5- Chl or o- 2- FEFRG- %Eﬁ%%ﬁ%@?’dﬁ"ﬂ t D% BE AR “ﬁ%f’rﬁ“ﬁ? Hg %- car boxyl i ¢
aci d (cvcl onedtSYFrtH lerlarjon opsgave W@g—h LB reensiste Wit the molecular
2-chl oro-4-tri PTF’H’(SFGHE}E §ﬂ-pyr| m d| n 5-carbonyl chloride (1.0 g, ex

20 Example 177: 2+3-Methoxy-5-(trifluoromethyl)phenylamino}-4-trifluoromethyl-pyrimidine-5-
lic acid (tetrahydr -4-yimethyD-amide '

{a). To a solution of 2-chloro-4-triffuoromethyl-pyrimidin-3-carbonyl chloride (1.5 g) in
dichloromethane (20 mi) at -2° was added a dropwise a solution of 4-aminomethyltetra-

25  hydropyran (0.70 g, ex Combi Blocks) and triethylamine (1.05 ml) in dichloromethane (10 mI)
and the solution stirred at 0° for 1 hour. Dichloromethane was removed under reduced pressure
and ethyl acetate {30 mI) added. The solution was washed with 2N hydrochloric acid (3 x 20 mi),
dried (MgSQy), evaporated and the residue purified using silica gel chromatography with 1:1
ethyl acetate:isohexane to afford 2-chloro-4-triflucromethyl-pyrimidin-5-carboxylic acid

30  (tetrahydropyran-4-yl-methyl}-amide (1.20 g).
NMR (DMS0-d6) & 1.15-1.3 (2H, m), 1.61 (2H, d), 1.74 (1H, m), 3.17 (2H, 1), 3.25 (2H, 1), 3.86
(2H, d of ), 8.81 (1H, 1), 9.20 (1H, s).
LC/MS, t = 2.54 min, Molecular ion observed [MH ] = 324 consistent with the molecular

formula C;,H3**CIF;N;0,.
F

saast
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Maybridge) in dichloronethane (7 m) at -2 was added a dropw se a sol ution
of cycl o- pentanenet hanam ne hydrochl oride (0.55 g) and triethylamne (1.4
m) in dichloronmethane (13 ml) and the solution stirred at I@r 7 hour .
Di chl ormet hane was renoved under reduced 15 pressure and et IZ&I c@ ate (20
m ) added. The solution was washed with 2N hydrochloric acid (3 x 15 m),
dried (MgS04), W@\F@ﬂs@ﬂ&ﬁed and triturat ed W t h | sohexane PCUERb0BOMIZL7

2-chl or o- 4- tr| 0,
(cycl opentyhneta R)_a%h m%ﬁl&%fm )Zg xyhgg
145165(4H ﬁ *96° (2n, 1),
8.78 (111, t), or R r éé ghr i on observed
[MH- = 306 cB‘P@] 19713 (P @é%‘i’»&?"%@ﬁaﬂﬂai‘”éi‘é)s%ﬁ GEWE F FF N
N NG (b). o nGE: ﬁve?r?ﬁé?rﬂ’é)iﬁ?%(éﬁ‘S%?y”di%ﬁ)p?%o(i’éd(%ﬁ*‘(mﬁ) 8.85(14,5), 10.65 (1H,
2cbl or o- 4- hi f | &r onet hyl - pyrinri di ne-5-carboxylic acid
cycl opent yl met BOMSnti=cie38 iy Mdlerpy ion pleberfed W i —o7 Deonsistdniidicimolalaf 110 ng, ex
Al drich) 25 af fomde@HadFiNe0:.stirring at reflux for 30 hours the title
conpound (41 ng). NWR (DVMSCQd6) 8 1.15-1. $2H m, 1.4-1.6 (411, m,
1.65-1.75 (211, m), 2.06 (1H qui ntupl , (311, s), 3.14 (2H t),
7.19 (111, d), 729(1H d, 7. TSN 8. (1H, t), 863(1H s), 9.83
ORS). LM, t 3.68 min, Mloecul al i bn.kb d [ MH] 413 consi st ent
with the molecular formila 30 CigH20 3185 FANAG, F» ( fMEF GV H H CH3
Exanpl e 18402- Gufplali ¥ § %mﬁmwdmmm%&%n&mm&m bye f@yJ; ygplbmd
ne- 5car boxvl i ¢, b Gvdbiiah-dMedh ;@-4-vlinmethvl)-am de 86
2004/ 018433 PCI/ EPZ0037U 1FN, |l CH ~tt N N/ In a manner
simlar to Exanple 166(b) 2-chloro-4-tri %l uoronethyl -pyri m di ne-5carboxylic
acid (tetrahydropyran-4-ylnethyl)-anhgel(30 ng Fand
3-chloro-4-nethyl-aniline (109 ng) affor ed

N

SRS

In a manner similar to Example 166(b) 2-chloro-4-trifluoromethyl-pyrimidin-5-carboxylic acid
15  (tetrehydropyran-4-ylmethyl)-amide {50 mg) and 3,5-bis(trifluoromethyf)aniline (177 mg, ex
Aldrich) afforded,after-stirring at reflux for 80 hours and purification by mass-directed
autopreparation technigue, the title cornpound (24.5 mg).
NMR (PMS0-d6) & 1.15-1.3 (2H, m), 1.62 (2H, d), 1.75 (1H, m), 3.14 (2H, t), 3.28 (2H, ¢}, 3.86
(2H, d), 7.72 {14, s), 8.49 (24, s), 8.67 (11, t}, 8.93 (1H, s), 11.05 (1H, 5).
20 LC/MS,t=3.62 min, Molecular jion observed [MH™] = 517 consistent with the molecular
formula CioH,7FeN4O,.

CF,

e 179: 2-{3-Bromo-5-(trifluoromethyl)phenylamino)-4-trifluoromethyl-pyrimidine-5-
carboxylic acid (tetrahydro; -4-vimethyl

F
J@F Br

N =N
eVl
SARSN S

In 2 manner similar to Example 166(b) 2-chloro-4-trifluoromethyl-pyrimidin-S-carboxylic acid
(tetrahydropyran-4-ylmethyl)-amide (50 mg) and 3-bromo-5-(trifluoro-methyl)anitine (185 mg,
ex Avocado) afforded, after stirring at refiux for 80 hours and purification by mass-directed
autopreparation technique, the title compound (28 mg).

30  NMR (DMSO-d6) § 1.15-1.3 (2H, m), 1.62 (2H, d), 1.74 (1H, m), 3.14 (2H, t), 3.28 (2H, t), 3.86
(24, d), 7.60 (1H, 5), 8.24 (1H, s), 8.29 (1H, 5), 8.66 (1H, t}, 8.99 (1H, 5), 10.90 (1H, s).

25
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after stirring at reflex for 24 hours and purification by nmass-directed
aut opreparation technique, 5 the title conpound (35 ny). NNR (DNBC>d6) S
1.15-13 (2H, m, 1.61 (211, d), 1,74 (1H m, 2.28 (3H, s) & t),
3.27 (2H, t), 3.86 (211, d ofd), 7.31(IH d), 7.56 (111, d) ﬂﬂﬁ W 1H s),.
8.61 (1H, t), 8.79 (1H, s), 10.50 (1H, s). LC M5, Mol ecul ar ion observed
[M 3+} 429 GRmboh& W th the nolecular formula 10 JelRdhodoabzi3N402.
Exanpl e 185:

2- (3- Chl or o- 2-4H8dRT agﬁ’ewhéﬂwﬂa)wn@bwﬂWm??étcmﬁfﬁvwﬁl&rﬁ@@%ar boxylic
aci d (tetrahydeeneCall BBt hyl| aride F FJFHI / NHC CH3 15 1n a
manner simlar to Exanple 166(b)

2chl om 4- ni f | JExsample 3-F

(terahydropyr.:r: iy ~-'"- i ?ﬁu-and‘BlchIoro 2 met hyl -ani | i ne (109

ng, known conpound CAS No 67-60-5) affofded, after stirring at reflux for
24 hours and purification by mass-di aufopreparation techni que, the
title conpound (30 ng). NWR ( M S A 1-1, (2H, m, 1.59 (2H, d), 1,72
(1H m, 2.21 (3H, s), 3.10 (213 N, %. gji»u t), 3.84 (2if, d ofd).
7.24 (1H, t), 7.3 (2H, m, 8. (1H t NI (A, ¢e), 9.99 (1H s). LONM

t = 3.19 min, Mlecular ion observed [Mf'F = 429 consistent with the

nmol ecul ar  f orlmuiandkigHR GISEGhHFSMNAGE2choratrifilommethyl-pyrimidin-5-carboxylic acid

186. 2- ( 4- Odor @eftehidrdplrand-pheiy)-aadide (59)mefank B-ifllidra+ O MR toethjayiline (138 mg, ex

i m di ne- 5car baiglobtem) sfforaiuiftel siirtil SHHRELITr2Y hiodid the Yild@ipohd sdmipyde F 9 F A F N
N OCH3 H {0 anmemiio -d%jiﬁ 15ar3 (319 el & d)hﬁv@mi m), 3.14 (2H, £),3.28 (2H, 1), 3.86

2cbl or o-4-1ri Ty af QERY ﬁ yfmrﬁ) Io@g 9,550 By |aish ﬁEé 0901

( S) (115), (IL
(tetrahydropyr ﬂ%ﬁl gg
(122 ) affofg gf '% i 6¥Ztlrrlng at | ux ? E urs an

by nmass-direc _.oF par at i on tec (

87 2 3 JAN 20CFIRES-SHOA RS BERRE POBSY HHS: ety

(211, m, ¥ 6 wa (2H t), 3.27 (211, t), 3.83
(313, s), 3.86 (2H, d), 7.27 (1H, d). 7 37 (1H, d), 7.81 (111, a), 8.63 (1H
t), 8.80 (111, s), 10.50

oxy-aniline
purification

In a manmer similar to Example 166(b) 2-chloro-4~tnﬂu0romcﬂ1yl-pyrlmldin-5-carboxylic acid
(tetrahydropyran-4-ylmethyl)-amide (50 mg) and 2-fluoro-3-(trifluoromethyl)aniline (138 mg, ex
Aldrich) afforded, after stirring at reflux for 80 hours and purification by mass-directed

20  autopreparation technique, the title compound (15 mg).
NMR (DMS0-d6) & 1.1-1.25 (2H, m), 1.60 (28, d), 1.73 (1H, m), 3.11 (2H, t), 3.26 (2H, 1), 3.85
(2H, d), 7.43 (1H, 1), 7.61 (1H, t), 7.92 (1H, s), 8.63 (1H, ¢), 8.72 (1H, s), 10.30 (1H, s).
LC/MS, t = 3.28 min, Molecular ion observed [MH*] = 467 consistent with the molecular
formula C|9H17F 7N402.

25

le 182: 2-{2-Methylthio-3(trifluoromethyl)phenylamino)-4-trifluoromethyl-pyrimidine-5-

carboxylic acid (e dr -4-vimeth ide

F——F
SARCREN
SCH, :

2-Chlorp-4-triflucromethyl-pyrimidin-5-carboxylic acid (tetrahydropyran-4-ylmethyl)-amide (50
30  mg), 2-methylthio-3-{trifluoromethyl)aniline (125 mg, ex Maybridge) and acetonitrile (0.5ml)
were heated at 190° under microwave irradiation for 30 minutes. The solvent was evaporated in
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(111, a). LM, t = 3.26 mn, Mlecular ion observed PMI] = 445 consi stent
with the nolecular 5 formula C,9HZ -"Cd F, N\dC3. Exanpl e 187:

2{ 4- Chl or 0- 3- met hvl nhenvl am no) -4-trifl uoromet hvl - pvri m di ne-5car boxvlic
acid (tetrahvdro pyran-4-vlinethvl)-amide FF ~C OH1 / N?"S%Zﬂ[ﬁ In a
manner simlar to Exanple 166(b)

2-chl oro-4-t ri WaRgMmsBhy| - pyri m di ne- 5- carboxyl i c aci d pcr/EP2003/009217

g r i TN

(109 ng, ex Lancast rring at or 24 hours and

purification c u ni i.t|e compound
(33 ng). NMWR *i fﬁ%(‘islﬁiﬂf aHﬁn%i“ %@9155315?2%3% m,

2.31 (3H, s , @, 9320441, d), 7. 50—%‘%‘ gH. 1.8 )'Sé‘? B ). 981 %‘S 7. 37 (1H, d),
7.62 (1H, L‘FMSztﬂF%mla °1°8“1€1°(“I'Pfe“’?d) E‘TPF“’“%‘)“&‘W%“’“(lH s).

LC/ MB, t 3 Sormplp FroHaRNOeu| ar i on obser ved [M 3t] 429 consistent with the
nmol ecul ar formula C 9Hz MCl F3N402 20 Exarrpl e 188

2- ( 3- Chl or oph &ranpiiidBr@Y5-ahlé ' Betriivig }-4- 10 ; Reeifidine S o

Ucl obut yl net h k Noo F F Q HF 25 C— cycl obutyl nmet hyl am ne
hydr ochl orfgde (1 829) was added to a solution of N, N diisopropylethylam ne
(4.140) in drYa) 1Rk kaHme 605 dhioriu kiR nem ty@&dm?ﬁﬁbdﬁ}?&ﬁl&'ﬁcﬁ(l"@éc§“ rred at  0C

for 5mns thepg mg th cmo.%,q m%'avatw a4 dedpbdsUPLRAGEE Lo anhydr i de
(3.57g9) in t rmq u

: ?Wu]?%d%ﬁlormfe ”1 § and the
;norh'ltjirgnmsst ?% S%‘E“h ,hﬂé)ﬂ&m t%e ?’d s rl’?gd and
Fﬁlll?f”é s{gﬂ‘?‘ er and

t he organi MWW%(%P%F
brine, dri ed"(1 Ao GpTRick B]ﬁ‘B??Und (2.63g) NMVR
(CDC13) S 1. 7¢nflugreme W@w@es%sarbwhgend(@ﬂwlmtbﬂ)mumwmﬁ}, 2.53 (1H, m,
3.39 (2H, t), NyRXDMSOHS) dhi.1-43 (2HaH), bi5-NoS((E a.d sl - Ko mh §.07 AN qrintupist). ani ne

N ( Cycl obut yl 3¢0 t2¥ 9,828 QH2D, 047 (iIHudr oacet am de (2. 62g) and i odonet hane
(3.6mM) wewe dicashHitvreb mih, Motkeylar i ebsate (MIGTHI06 cdigwalewiadheal-atia fasmihy dr oxi de
(3.29) was addgd,b80d,Nde m xture heated 88

F
J;tF
N N
! N/)\CI

{b). In a manner similar to Example 166(b) 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic
acid cyclopentylmethylamide (47.5 mg) and 5-chloro-2-methylaniline (110 mg, ex Aldrich)

25  afforded after stirring at reflux for 30 hours the title compound (41 mg).
NMR (DMSO0-d6) § 1.15-1.3 (2H, m), 1.4-1.6 (4H, m), 1.65-1.75 (2H, m), 2.06 (1H, quintuplet),
2.20 (3H, s), 3.14 (2H, t), 7.19 (1H, 4), 7.29 (1K, d), 7.48 (1H, s), 8.55 (1H, 1), 8.63 (1H, s), 9.83
(14, s).
LC/MS, t = 3.68 min, Molecular ion observed [MH*]} = 413 consistent with the molecular formula

30  CysHyPCIF;N,O.
F

F cl
N
G/\ N
CH,

Example 184: 2-(3-Chloro-4-methylphen ino)-d-triflnoromethyl-pyrimdine-5-carboxylic
acid (tetrahvdro; -4-ylmethyl)-amide
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2 3 JAN 2007 WD 2004/018433 PCTI EP2003/ 009217 at reflux for 5 rains. The
excess i odonet hane and acetone were renoved under reduced pressure, water
(75mM ) added and the solution heated at reflux for 1 hour. The m xture was
cooled and ether (75nil) added. The | ayers were separated arpdi j4e007 9anic .
| ayer was extracted with dilute hydrochloric acid (75n1) The aqueous

extract was Wagh@shoh ether, then nmade strongly basi sodi um
hydr oxi de and extract4ed with ether (2 x 75ml) The ext (ri’gc mo\(}\gﬂf}(’gud i ed

(K:C) and evaporated to give the t|tIe co ound (517mg) NWMR (CDC13) 8 1.3
(111, in excess), 1.65 (211, n') 19( 205(211 m, 2.45 (411, m,
2.55 (211, d). 10 ¢)

2- ( 3- Chl or ophenyl am no) - 4- tr| t % i di ne-5-carboxylic and

cycl obutyl net hyl - nethyl -am de F F F N NC | NNI CHs H To a solution
of N-(cycl obuh)ﬁlnmtehs{ﬁn)arN—mbhyh@&]h@ﬁo&lmmh&hﬂbﬁﬁ&diﬂ@%&@ma@ﬂ (1.5 m)

was added su C@WA-ylmcthyl}annde (50 mg) and 3-chloro—4-meth l—amlme (109 mug) aff

2- (3-cbl or oph M ith %5; 15 acid (35
ng), N Ndik B Mﬂér&ﬂ EV\? 1- ﬁygrg%iybenzo tf%g yé‘réte (23 mg)

and 1- (3di rre&@f% Mw Q hag i roghl {25 ).
Q % r}ggg?é H’(%% g hb hgﬁﬁ}}é'g }Ng &é’rﬂ)?/éd under

Th I
e solution %gcpel%t)sacﬂ%lﬁ Inl%Bs washed

reduced press et) gﬁﬁ %fld)?i I

sequenti al | y % 10n portions of water, saturated sodi um bicarbonate

sol ution, wat%‘FMSdYI'PlEﬂﬂef iprQhpeerecHMET] T423 congistentaritiethe melerulprrformela dri ed (MySO4)

and 20 evé@or@mﬁdqw@bve the title conpound (31 ng). NVR (DVBO- d6) Rotamers

in 60: 40rat|081521(611 r’r) 250(0 413 in excess) 2.65 (0.611, m,
: 12 1854 : & Eﬁn : -

2.84 (1.811, > 4 ‘ cafbdddic br s), 7.09
(111, d), 7. 3&1dfb'&:a]1dr , 7. 96 (111 s), 8.76 (111, d), 10.5
(111, s). LMt = 3.66 m n I\/bI ecul ar H on observed (ML14) - 399 consi stent
wi th the nol ecul ar for mula 25 CI 8HI 3N40 Exanpl e

189. 2- ( 3- Chl or ophenvl ani no) - 4 f,hvl ri m di ne-5-carboxylic acid

cccl ohexvl net hvl - et hyl - am de N{L
N- (Cycl ohexyhnet hyl ) -2, 2, 2- tr| uoroace mNfe I In a manner simlar to
Exanpl e 188a) cycl ohexanenet hananvne (2.83g) (dancaster) gave the title
conpound (l : Lmn%n(am&% )9—&]&1@4 inﬂummeﬂﬂyl %%m‘dgxl—%wmqrhcjam@“' (111, in
excess), 1. 70(&%%%4&&}1}% 50 dng) and-chloro-2-methyl-aniline (109 mg, known

compound CAS No 87-60-5) afforded, after stirring at reflux for 24 hours and purification by

mass-directed autopreparation technique, the title compound (30 mg).

NMR (DMSO-d6) 5 1,1-1.25 (2H, m), 1.59 (2H, d), 1.72 (1H, m), 2.21 (3H, s), 3.10 (2H, t), 3.26

20 (2H, 1), 3.84 (2H, d of d), 7.24 (1H, 1), 7.3 (2H, m), 8.56 (1H, 1), 8.61 (1H, 5), 9.99 (1H, 5).
LC/MS, t= 3.19 min, Molecular ion observed [MH*] = 429 consistent with the molecular
formula CyoH,o CIF;N,0,.

le 186: 2(4 ro-3-methoxyphenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic
25  acid (tetrahydropyran-4-ylmethyl)-emide

e oL,

In a manner similar to Example 166(b) 2-ch]oro-4-tnﬂuoromzthy1—pymmdine—5—carboxylic acid

(tetrahydropyran-4-ylmethyl)-amide (50 mg) and 4-chloro-3-methoxy-aniline (122 mg) afforded,

after stirring at reflux for 24 hours and purification by mass-directed autopreparation technique,
30  the title compound (33 mg).
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35 (111, br s). b) N-(Cyclohexyl methyl)-N nmethylamne 89 2 3 JAN 2007 WO
2004/ 018433 PCT/ EP2003/ 009217 In a manner simlar to Exanpl e 188b)

N- (cycl ohexyl nethyl)-2,2,2-trifluoroacetam de (2.98g) gave the title
conpound (1.41g). NVMR (CDCl,) 8 0.9 (20, m, 1.23 (40, m, %'34J§‘«N(Z§fﬂ]?1’ m
excess), 1.72 (511, m, 2.4 (50, m. 5 ¢)

2-(3-Cnhl orophewwﬂm:)3-4 trifluoronethyl - pyr nni di ne- 5- Qa-rlbmms}o&g@naci d

cycl ohexyl rret %& ﬁﬁgzéi =l %%‘5‘9

2- (3chl or ophen E?ef‘:gg P}rg"'iﬂ ?g}% aC| d (35

ng) and N—(cyc gy? F?yf ? J e y{'g §5Ivté8§ tY" conpound.

10 NWR (DIVISOd ot aners in 63%?;1]7 rateéo S 695?“2’3{ Sfegt) 351;113@%%13 1d (613,
, 2.87 (1. 91% ! erved [NFE'] sisteghywite Ge

Q«:ess) (7 B9 miﬂcxsél)w leslgg (111, rr) 7.66 (111 d), 7.96 (1H m, 8.73

(0.3711, s), 8.78 (0 63H s) 10 6 (10 S). LC/MSt = 3. 87 m n, Nbl ecul ar

i on observed (EBAafply1 gvinitid)-4 1okt ¢

C20112235CI F3N&f Etrah -4 hlﬁﬂll-am].(ﬁ Exarrpl e 190: 2- (3 (hl oroohenvl ani no} 4
ui fl uoronet hyl pyrimdi ne 5carboxylic ach cvcl onentyl neThyl - met hyl - am de
a) N-(Cyclopentyl methyl)- 222tr|fl etamde O--\HF FF 20 1In a
manner simlar to Exanple 18 t net | yam ne (1.02g) (Exanple 2)
gave the title compound (1. vI 1.21 (211, m, 1.4 (411,

m, 1.78 (211, m, 2.10 (1H, 31( 40, hr a). 25 b)

N- (Cycl opentyl net hyl ) - N- net hyl am ne hydrochIHor| de n:I a manner simlar to
Exanpl e 188b) M&ﬁﬁﬁﬁm Yekadplc b6() 2-ehicto-LtrifhdrbhetB - RamRIB A LisR b 4P9) gave,

after treatne 1)%!&.%0 ad-chlofb-1h uma aﬁe conpound
(0.77g) . NVR ?%a %M I W i K T W Phedh. 2.0 (111,
011

m, 2.61 (3H, title cofnpound (33 mg).
NMR (DMSO0-dé) & 1.15- l 3 (2H, m), 1.61 (2H, d), 1.73 (1H, m), 2.31 (3H, s), 3.12 (2H, 1), 3.27
15 (2H,t), 3.86 (2H, d), 7.37(1H, d), 7.62 (1H, d), 7.72 (1H, s), 8.61 (1H, 1), 8.77 (1H, ), 10.45
(14, s).
LC/MS, t= 3.41 min, Molecular ion observed [MH1] = 429 consistent with the molecular
formula CioHa CIFsN,Os.

20  Example 188; 24(3-Chlorephenylamino}-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclobutylmethyl-methyl-amide

a) N-(Cyclobutylmethyl}-2,2,2-trifluoroacetamide

P

25  C-cyclobutyl-methylamine hydrochloride (1.82g) was added to a solution of N,N-
diisopropylethylamine (4.14g) in dry tetrahydrofuran (30ml) at 0°C. The mixture was stirred at
0°C for Smins then cooled to —20°C. A solution of trifluorcacetic anhydride (3.57g) in
tetrahydroforan (10ml) was added dropwise over 10mins and the mixture was then allowed to stir
at room temperature for 1 hour. The solution was diluted with ether (100mi) and water (75ml),

30  separated and the organic layer washed with water, dilute hydrochloric acid, water and brine,
dried (MgSO,) and evaporated to give the title compound (2.63g)

NMR (CDCl;) 8§ 1.70 (2H, m excess), 1.93 (2H, m), 2.10 (2H, m), 2.53 (1H, m), 3.39 (24, 1), 6.2
{1H, br s}.

35  b) N-(Cyclobutylmethyl)-N-methylamine
N-(Cyclobutylmethyl)-2,2,2-trifluoroacetamide (2.62g) and iodomethane (3.6ml) were dissolved
in dry acetone (75ml). Powdered potassium hydroxide (3.2g) was added and the mixture heated
88



c) 2-(3-Chl oropbenyl am no)-4-trifluoronethyl-pyrimdine-5-carboxylic acid
cyclopentyl nethyl - nethyl-ainide VF  FF ~I NC ~NA 90 2 3 JAN 2007 WO
20041018433 PCT/ EP2003/ 009217 In a manner simlar to Exanpl e 188c) ’

2- (3chl orophenyl am no) - 4-tri fuoronet hyl - pyri m di ne-5- carboxy { gm,flgj' (35
ng) and N4dcycl opentyl met hyl ) - N- net hyl am ne hydrochl oride (21 ‘15 Bet her

with an addit %ﬂw val ent of N N-diisopropylethylan ne gave the title
conmpound (42ngy (DMSO-d6) Rotaners in 65: 35 r at itG TEPPIYPORIY (8H m,

2.13 (0. 35H, el 167 ufird. W6 ExcespripdomeBar® 8nd(adetd@db rdre regpved BndJedpcdtd fi&dite, s), 3. 14
(0.70, d), 3. Abfed(73dI]addddrandthe solftidd Reatedl dtkeflugl for 1 HouB 6rhé Inbihwd Was codleifad (111, d),
7.96 (111, ) et (75fl)added., THS Jayersrdsefatatell andShe.orghiid IMer wasTxtetddivit bifee VDI €CUI ar
01 e ved OhBlofhid (580 1A Bl e 5 0k il s,
C19H2035C Fs3 N4 bt b cﬁaﬂd%lﬂac@d&éw@éﬂ(@i%ﬁ) f’ﬂl ﬂrq(%rﬂ

0 utV| met de a)

trifluoronethyl ﬂomegib E;eﬁt?er cvc

2- Chl or o- 4- tr| [ é_é?

cycl obut yl rret @r%e ! 6? %05’1&%‘&)&]‘}5&%?1) 2:55

2chl or o- 4- tr| FOrret hyI pyr| m d| ne- 5car bonyl chloride (613ng) (Maybridge)
and C-cycl obut hnet hyI am ne h drochl oride (304ng) in dry dichloronethane
(o) was't herg] eefhsl-eysipidie g icabanlic atd grelowgimsl Y was added
dr opwi se. Themﬁhﬁtamde was stlrred at roomtenp for 1 hour. Water (1 OwM)
was added, the layers separated and t he fog gani ¢ | ayer was 20 washed
sequentially with 10M portions of water i lute hydrochloric acid, water,
dilute sodium bicarbonate sol uti a ’\gji)l ed (MgSX) and evapor at ed.
Purification by chromatography i Lhke ed:H( chl or onet hane/ et her 25: 1)
gave the title conpound (449 nff). NwH (&‘Dc13) 61.75 (211, in), 1.93 (213,

(1) 2310 (2Lt oSt s m&m&a suff S, 8.9

(10, s). 25 D added s cessi dme-S-carbo .
gglt')dChl or052 1&1851115 Eéo‘ry;inpy thy% f"ryﬁw °fqn r’r}lgl ’%’ cdalr_boxyl iC
(3-dnncthy1am1no—propyl)—3-cﬂ1ylcarbodum1dc hydrochloride (25 mg) Thc solution was stirred
overnight. Dimethylformamide was removed under reduced pressure and ethyl acetate (10 ml)
added. The solution was washed sequentially with 10ml portions of water, saturated sodium
bicarbonate solution, water, dilute hydrochloric acid, water and brine, dried (MgSO,} and
20  evaporated to give the title compound (31 mg).
NMR (DMSO-d6) Rotamers in 60:40 ratio & 1.5-2.1 {(6H, m), 2.50 (0.4H, m excess), 2.65 (0.6H,
m), 2.84 (1.8H, s), 2.94 (1.2H, 5}, 3.22 (0.4H, d), 3.50 (1.6H, br s), 7.09 (1H, d), 7.36 (1H, m),
7.66 (1H, m), 7.96 (1H, s}, 8.76 (1H, d), 10.5 (1H, s).
LC/MS t= 3.66 min, Molecular ion observed (MH") = 399 consistent with the molecular formula
25 CygHg33CIF3N4O

Example 189; 2-(3-Chlorophenylamino)-4-trifluoromethyl-pyrimidine-5 xvlic acid
cyclohexylmethyl-methvl-amide.

30  8) N{Cyclohexylmethyl)-2,2,2-trifluoroacetamide

YW

In a manner similar to Example 188a) cyclohexanemethanamine (2.83g) (Lancaster) gave the title

compound (5.09g).

NMR (CDCh) 6 0.95 (2H, m), 1.22 (3H, m), 1.54 (1H, m excess), 1.70 (5H, m), 3.21 (2H, 1), 6.3
35 (1H,brs).

b) N«{(Cyclohexylmethyl)-N-methylamine

g9



cycl obutyl nethyl-amde F FF~~LJ C HN30 In a mnner simlar to

Exanpl e 166, 5chl oro-2-fluoroaniline (109ng) (Avacado) and 2cbl oro-
4-trifluoronethyl -pyrimdine-5-carboxylic acid cycl obutyl methyl -an de (44
ng) gave the title conpound (45ng). NMR (DMBO-d6) 5 1.7 (213 JANG07 1.8 (211,
m, 1.99 (211, in), 2.47 (111, mexcess), 3.25 (211, t), 7.3 (211, in),
7.76 (111, in)wolnwmGis{3211, t), 8.70 (111, s), 10.2 (10,pc)erdhsheehiMS t = 3.52
m n, Ml ecul ar i on observe =,403 .consi.s (th the ul ar
formil a 017H15§§€£B; tﬂf%&%t&ﬁbmf%%%&f}hé@‘g’%?%mﬁ%%ﬁw17
Exanpl e 192: 2%"&% : °‘E’?P§ gﬂé)h | ani no%4-t

i f1 uororet hyl - BYRGRGY AL? &5 Hr@)iﬁ‘}]fli"é)’]a i(Hh meeepsy it GHemyt4@Himle F F F F 2
-0 FHNIn a manner simlar to Exanple 166, 3,5-difluoroaniline (97ny)
(Lancast er ) 2 an®) 24% Rilesprbenylamox4-triflyorpmebyhpyrimidings earboiylit sved celabenybuothyi-i ¢ aci d
cycl obut yl net hpéthskamide (44 ng) gave the title conpound (46ng). NWR

(DVBO- d6) 8 1. I afidtder sinjilar td EfumrpIR B8c)}-(3-cBlofdpHedMtdmint)-4-tridludtdmetid Hpyriinidine3.cess) , 327
(2H, t), 6. 88cattbkilic @), (35md) md( RidyclohekymehyGN-dthfianine (2158 vd thddtes) , 10.8 (1H,
s) LOM t = 3eoaffoudd.n, Mol ecul ar ion observed (MH) = 387 consistent with

the mol ecukgr N (hASEHE) Rodnlefd 31 oF=PNHA 5 BXATTY €19 3i5-1.8 (68, m), 2.87 (1.9H, 5), .
2-(3-Chloro-4-4g (fl.llllll"é’j' D5Eb R4 BREA K 780 by j),:_j{@"(ﬁﬁﬁﬁ bds gvdpl m dme- 5-
car boxylic acigg )ﬁi’ %é} ,ts,¥E§@rE?13{espxo an FFDITT” (_JL ‘na manner
simlar to Exaj 1 '_-ﬁ% r'o-lr'ij'rzo’ 3t hoxy, api lin ‘%%9@
(Lancaster) afd 2.el ‘F‘g}%—"t’“ (Ra R B ?"Pﬁ’ﬁ%ﬁvﬁ@-ﬂg-m@% g’ﬁ c acid
cycl obut yl net h90!*azn ?‘f“ 4 ng) gave the title conmpound (59ng). NMR ( DVBQd6)
S 1.7 (2H m, 1.8 (2H m, 2.0 (211,

t),
2K
S
Cl
Example 190; 2-(3-Chlorophenylamino}-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclopentylmethyl-methyl-amide

F2.47 (111, in excess), 3.27 (2H,

16

a) N-(Cyclopentylmethyl)-2,2, 2-trifluoroacetamide

O her

In a manner similar to Example 188a) (cyclopentylmethyl)amine (1.02g) (Example 2) gave the
title compound (1.47g).
NMR (CDCl3) § 1.21 (2H, m), 1.4 (4H, m), 1.78 (2H, m), 2.10 (1H,m), 3.31 (2H, ©), 6.3 (1H, br

5).

20

25
b) N-(Cyclopentylmethyl)-N-methylamine hydrochloride
In a mamner similar to Bxample 188b) N-(cyclopentylmethyl)-2,2,2-rifluoroacetamide(1.46g)
gave, after freatment with hydrogen chloride in 1,4-dioxan, the title compound (0.77g).
NMR (D,0) 8 1.12 (2H, m), 1.5 (4H, m), 1.75 (2H, m), 2.08 (1H, m), 2.61 (3H, s), 2.90 (2H, d).
30
¢} 2-(3-Chlorophenylamina)-4-trifluoromethyl-pyrimidine-5-carboxylic acid cyclopentylmethyl —

methyl-amide ]
“-: ﬁ O
cr/©\”’l\~ b

20



7.56 (1H, d), 7.76 (1H, m, 8.16 (1H, d), 8.59 (1H t), 8.81 (1H, s), 10.8
(1H, s) 20 L Mst = 3.82 mn, Mlecular ion observed (MN = 469 consi stent
with the nolecular formula C18HL535CfI' 6NAC2 Exanpl e 194: '

2- (3-Chl oro-4-fl uorophenvl am no)-4-trifluoronethyl-oyrim d@f-ﬁj{ﬁéboxyl iC.
acid cvclobutylmethyl-amde F FFd~1 ~I 25 1n a mann U4 to
Exanpl e 166, ¥gvesicRssds f1 uoroaniline (109ng) (Lancast erP)C &P%"ﬁ%‘“gbl or o-
4-trifluoronethyl -pyrimdi ne-5carboxylic acid cycl obutylne 4 de (44 mg)
gave the tit| & aeorpomiio E&@wls) $8cNR-chIDhBESiming)-4ttrifludréhiethyl py)mudihc-a— (21-1, m,
2.0 (2H, m, @&ybbXyli¢ hdid (35 me) endC$F3lopetylRgthy2-iethitignyine h3@ockiodd: (Likdg) t), 7. 67
(111, m, 8. OtbgeftbHyithuh addffiotmai/eqfitalcht ofN)N-diﬁop?@ylétﬂ.)ﬂahineS‘g)ve the@iti6copmpcdd S) LC/ M5 t

= 3.60 mn, Mabggul ar ion observed 04H) 403 consistent with the nol ecul ar

formula O g HIRRRHIOUE RIEmezs iR 65 Yaie30 6- 1%129@%930%%&%?5373(5?&99&/ 009217

Exanpl € 195: 2.88 (L9SH, 299 314 (078, d), 3.41 (13K, be ). 709 ¢
2- (3- Chl oro- 25 ¢ o,rs;gs) SH's) gl d) ? ulo(ron”et %y ?E)\I/ih 'jcfl(IH t)’57(%:6ar boxy]ic
acid cyclobu ner simlar to

Exanpl e 166, 3- ﬁ% H’PI" W((%ang ?Wﬁts“j“k‘ré}ﬁﬁm | or o- 4-

trifl uoromet hP™Y5/r1PPR0 qlfé S‘Ear boxylic acid cycl obutyl met hyl -ami de (44 ng)
gave the té¢tle corrpound (47rrg) NI\/R (DIVISOd6) S 1.7 (213 m, 1.8 (211, m,
2.0 (20, 1), Baki 2(5-ChiloxeiBephenBanid)-4-Biflorord mdihe§tafoxyltoeid 7. 42 (111,
t), 754(111211@%%_11 t), 865(111 s), 10.2 (111, s) 10 LOUMS t =
3.49 mn, Ml ecular ion observed GdM - 403 consistent with the nol ecul ar

forml a C;7%5mgro 3119665-&&()%113 a01d cyclobut{rlmethyl-anude
Fl uoro--trifluoromet! hyl phenylam no)e4-trifl uoronethylpvrmdine 5
carboxylic acid cycl obutyl net hvl - agm & FFO FHN 15

QLR

_
A mixiure of 2-chloro-4-trifluoromethyl-pyrimidine-5-carbonyl chloride (613mg) (Maybridge)
and C-cyclobutylmethylamine hydrochloride (304mg) in dry dichloromethane (10ml) was cooled
to —30°C and N,N-diisopropylethylamine (958ul) was added dropwise. The mixture was stirred at
room temp for 1 hour. Water (10ml) was added, the layers separated and the organic layer was
20  washed sequentially with 10ml portions of water, dilute hydrochleric acid, water, dilute sodium
bicarbonate solution and water, dried (MgS0Q,) and evaporated, Purification by chromatography
on silica gel (dichloromethane/ether 25:1) gave the title compound (449 mg).
NMR (CDCl3) & 1.75 (2H, m), 1.93 (2H, m), 2.10 (2H, m), 2.57 (1H, m), 3.50 (2H, t), 5.86 (1H,
br s), 8.90 (1H, s).

15

25
b) 2~(5-Chloro-2-fluorophenylamino)-4-irifiuoromethyl-pyrimidine-5-carboxylic acid
cyclobutylmethyl-amide

E
F o
I
cr N

30 Ina manner similar to Example 166, 5-chloro-2-flucroaniline (109mg) (Avacade) and 2-chloro-
4-trifluoromethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-amide (44 mg) gave the title
compound (45mg).
NMR (DMS0-d6) 5 1.7 (2H, m), 1.8 (2H, m), 1.99 (2H, m), 2.47 (1H, m excess), 3.25 (2H, 1),
7.3 (2H, m), 7.76 (14, m), 8.56 (1H, t), 8.70 (1H, s), 10.2 (1H, 5)

35 LC/MS t=3.52 min, Molecular ion observed (MH") = 403 consistent with the molecular
formula C;7H;535CIF4N40

91



In a manner simlar to Exanple 166, 3 fluoro-4-trifluoronethylaniline
(134ng) (ABCR) and 2- cbloro- 4-trifluoronethyl-pyrim.dine-5car boxyl ic acid
C-cycl obut yl net hyl -am de (44 ng) gave the title conpound ( %;@ﬂ

(DVMBO-d6) S 1.7 (211, m, 1.8 (211, m, 2.0 (211, m, 2.47 In excess)
3.26 (211, t), 20 7.67 (111, d), 7.75 (111, t), 8.02 (111, d), 8.62 (111,
t), 8.87 (111, welooadidas® (111, s) LC MBSt 3.71 mn, MiGaphosineden observed
(ML) = 437 con3| stent vvlth t he nol ecul ar formula Cl81115F7N40 Exanpl e
197. 2- (3 G7 | o ' G pRitnorophenylans fluoromethyl-p idine-5-carboxylic acid

4-trifluor omt%ﬂ%@%ﬁ%ﬂ% Scar boxyl ic acid 25 cyclobutvlinethvl-anide F F
F NN p~HNIn anmmnner simlar to anpl e 166, 3-chl ore-4-cyanoaniline

(114mg) (Lancaster) and 2-chloro-f4-trfTTdo orret hyI pyri m di ne-5-carboxylic
acid cycl obutyl net hyl - am de (4:;@“ corrpound (26ng). 30 NWR
8

(DVMBO-d6) 6 1.7 (211, in), 1. |n) 2.47 (111, in
excess), 3.27 (211, t), 7.83 N 3 (111 d), 8.24 (111, s), 8.62
(111, t), 8.89 (111, s), 11.1(111, a)' 93 2 3 JAN 2007 WD 2004/ 018433

PCT/ EP2003/ 009 # mrannexginyir tp Exsmple 589, hh§-diftuokgahiling (1 700e) (LovrasioD ardr 3rdilproldl {) = 410
consi stent v t iiflednencinlpedmilliog-5-cafboxylic kel Rl SHIBBETERANGEE mEXgarthegitle

198. 243- Fl uor oohespd @6mgol - 4-tri fl uoronmeth vl -pyri m di ne-5-carboxylic acid
5 cycl obut vl nesag (eMeo-a8 & k.7 EHARS 1.0, &), 2.00HNmB2 Meed exsdsdizloaee, 9, Exanpl e
188, 2-(3-f | uog.syyivgmy) 788 IM0mhy, ésd(mft ymtsﬁydg(@nrsgm di ne-5- carboxylic acid
(30 ng) and C- gy QRutsy fhire ail m&m&mﬁm@lwo@&s&&m&e%&ﬁh} he title

conpound ( 33 MOfbemuk@& gl\QNBOdG) 8 , H m, 2.0 (2H m,
2.47 (1H, m excess), 19%@1276 (21L t) 6.86 (111, r’r), 7. 37 (1H, m, 7.50 (1H,

d), 7.76 (1H m, 858 (14 1), 8 78 (1H s). 106 (1H s) LC/MSt = 3.42
mn, Ml ecul ar2PBRebEsErOqoey “° e el R gy lparinidipeul ar formul a
C17HL6FANAQ 15T hics SYUpguyln =onoohenvl am no)-4-trifluoroneth

- pyrim di ne-5-car boxyl ic aci d Fy}_pl obut yl net hyl - ani | e

mmnj:" LIS

15  Ina manner similar to Example 166, 3-chloro-4-triflucromethoxy aniline (159mg) (Lancaster)
and 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-amide (44 mg)
gave the title compound (59mg).

NMR (DMS0-d6) & 1.7 (2ZH, m), 1.8 (2H, m), 2.0 (2H, m), 2.47 (1H, m excess), 3.27 (2H, t),
7.56 (1H, d), 7.76 (1H, m), 8.16 (1H, d), 8.59 (1H, t), 8.81 (1H, &), 10.8 (1H, s)

20 LC/MS t=3.82 min, Molecular ion observed (MH') =469 consistent with the molecular

formula CygHj535CIFgN40

W= i

Example 194: 2-{3-Chloro-4-fluorophenylaming)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclobutylmethyl-amide

F

F—F
F
N -~
|
uj@lw/g
25

In a manner similar to Example 166, 3-chloro-4-fluoroaniline (109mg) (Lancaster) and 2-chloro-
4-trifluoromethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-amide (44 mg) gave the title
comnpound (50mg).
NMR (DMSOQ-d6) 8 1.7 (2H, m}, 1.8 (2H, m), 2.0 (2H, m), 2.47 (1H, m excess}), 3.27 (2H, ©),

30 742 (1H,t),7.67 (1H, m), 8.04 (1H, m), 3.57 (1H, ), 8.77 (1H, s), 10.6 (1H, 5)
LC/MS t=3.60 min, Molecular ion observed (MH") =403 consistent with the molecular
formula Cy7H; 535C1F4N40

g2



FF HNIna mnner simlar to Exanple 188,

2- (3-bronmophenyl am no)-4-trifluoronethyl pyrimdme-5- carboxylic acid (36
ng) and Ccycl obutyl met hyl am ne hydrochl ori de (18ng) gave the title 20
conmpound (33ng). NWMR (DVSO-d6) 8 1.7 (2H, m, 1.8 (2H, m, 223%@‘1251 , 2. 47
(111, to excess), 3.26 (2H t), 7.22 (111, d), 7. 31 (111, ¥ (1H d),
8.10 (1H, t), 2%34/08%1 878(113, s), 10.6 (113, S LC/I\/ISt = 3.60
mn, Ml ecular 190n %erved (ML1) = 431 consistent wit FEREMPPRLLI ar
formila CL7HL681Br F3NAO 25 Exanpl e 200 2- (2 3

Di chl or onhenv igahptd103: 243 éFEARdn BBy DGk ; B

cycl obut yl net Q&% @Md—lmﬁg': I N Ina manner simlar to Exarrpl e 188,

2- (2, 3di chl orophenyl'am no)-4-trifl uoronet hyl -pyrimdine- 30 5-carboxylic
acid (36 nmg) and C-cycl obutyl net hyl am Bydr ochl ori de (18ng) gave the title
conpound (36ng). 94 2 3 JAN 2007 _ WO 2004/ 118433 PCT/ EP2003/ 009217 NWMR

(DMSQd6) & 1.7 (211, m, 1.8 (21, M.} 2. (@11 , 2.47 (1H, m excess),
3.24 (211, t), 740(111 t) . c 8.54 (111, t), 8.63(111, s),
10.1 (111, s) LM t 3 61 m n ¢ Mo ecul ar i on obser ved (M—I 419

consi stent M &l Lhe. & .If%%%h@m dbhiie s)§nd £01 2-(2
4- Di cbl or opheny, Lam o) - ugz |%§ rt%m car |c acid

cycl obut yl met A1 'p’ﬂ R ﬂTy nlﬁ%rga SI ar to Exanpl e
188, 2(24df’%’?ﬂ° 6H’§)nlanuno) 4-trifluorone g pyrlmdlnel

5- car boxyl i ¢ AEfROMS “Fﬁi{-ﬁ%ﬂ@a%&‘% ng A S RS- BAdr | de ( 18mg)
gave the titl &22¢HhddhtH P76 NRE CENEEEBHS) 107(HX 1 m), 1.8 (211, m,
2.0 (211, 19), L@/MS=(314p|minnMeoleedas idp obsgved MH) 303 qopsistentpwith the mlﬂﬂar fymula7 58 (111,
d, 7.72 (111;:111)15358:111511402 111, t), 8.65 (111 a), 10.0 (111, s) LOMSt =
3.66 mn, Mlecular ion observed (MH) = 419 consistent with the nol ecul ar
formul a . N

3—5

carboxylic acld clobutylmethyl-arnide

F
F
N7 ”/\O

F

f@\u,l\, |
In a manner similar to Example 166, 3-fluoro-4-triflucromethylanitine {134mg) {ABCR) and 2-
chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid C-cyclobutylmethyl-amide (44 mg) gave

" the title compound (41mg).
NMR (DMSO0-d6) 5 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m), 2.47 (1H, m excess), 3.26 (2H, 1),
20 7.67(1H,d),7.75 (1H, t), 8.02 (1H, d), 8.62 (1K, 1), 8.87 (1H, 5), 11.0 (1H, 5)

LC/MS t=3.71 min, Molecular jon observed (MH") = 437 consistent with the molecular
formula CygH sF7N4,0

15

le 197: 2 oro-4 henylamino)-4-triflucromethyi-pyrimidme-5-carhoxvlic acid

25 1o methyl-amide
F
F——F
N \\:_ .
A
Cr N N

In a manner similar to Example 166, 3-chloro-4-cyanoanitine (114mg) (Lancaster} and 2-chioro-
4-trifiuoromethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-amide (44 mg) gave the title
compound (26mg).

30 NMR (DMSO-d6) 8 1.7 (2H, m), 1.8 (2H, m), 2.0 2H, m), 2.47 (1H, m excess), 3.27 (2H, 1),
7.83 (1H, m), 7.93 (1H, d), 8.24 (1H, 5), 8.62 (1H, 1), 8.89 (1H, 5}, 11.1 (1H, 5}
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15 C17111535C12F3NAO Exanpl e 202: 2{2.5-Di cbl orophenvl am no)-4--trif

| uonmet hvl -nvrim d ne-5-carboxylic acid cyclobutvlnethyl-amde F FI F G |
C J~~N H~ 20 Ina manner simlar to Exanple 188, 73 JAN 2007

2- (2, 5--dichl orophenyl am no)-4-trifluoromethyl-pyrimdine- 5-carboxylic acid
(36 mg) and Ccycl obut yl net hyl am ne hydrochl oride (18ng) gave the title
compound (33mko WMLV d6) 8 1.7 (211, rr) L8 (2Tlpcueamdubind 211, i),

2.47 (111, n1excess) . 24 t), 7.34 nLg 111, d), 7.72
(111, d), 8.55-¢H$E=3 ? ‘ﬂaiﬂf’bsaed%ﬁﬁ“ °1°?_‘1 t)“’l'éﬂlﬂ t = 3.65 mn,
Mol ecul ar i on ¥pElS f%ﬁ% 50419 consistent with the nol ecul ar fornula

C17H1535C 2F3N4AO Exanple 203. 2- (2

6- Di chl or onhengdag TR 3 EhiyIHy i £ %3
CC|ObUFI|nE§thﬂamEthmﬁmQh|~r NCI GO N N 30 C1 11 95 2 3 JAN 2001 WO
2004/ 018433 PCTI EP2003/ 009217 In a manper simlar to Exanple 188,

2- (2, 6- (Hchl or ophenyl am no) - 4-trifl uog Byl - pyrim di ne- 5-carboxylic acid
(36 mg) and C-cycl obutyl met hyl anine hydfoc Ior de (18ngy) gave the title

conpound (35ng). NVR (DVSO d6) 7/i5 (2H, m, 2.0 (211, m,
2.47 (1H, in excess), 3.22 (21% 39 ( t), 7.59 (213, d), 8.56
(2H, m, 10.1 (1H, s). LMt = n, Nblecular i on observed (bll3) =

Ie 204:

419 consi stentpw aggﬁmqgggﬁyﬁ%& _BQH&&Q R
10 yel obut s °r8F°ﬁ et ﬁ—‘*y%%i&@eﬁf%@wﬁm gﬁ-gf 4 gl Exanpl e

10 cycl obut vl ne
188, (3, 4- {6 -4 t t h d 5- b I
(34 oA har pe) o b %Jﬁ%o%ﬁl(@% a0 hoe the 1t e
VR (EWBAE) (11 6. 176 (B, E3H{1EL . 7S s)ma S0 (2H m,

acid (36

corrpound ( 36ngf-26 (i

2 47 ( 1H me X QF 3 432 g, }(Igfqtﬂaxtlyn observed 369 consistent with the molecular formula
C17H16F4Ng

15  Example 199; 2-(3-Bromophenylamine)}-4-fifluoromethyl-pyrimidine-5-carboxylic acid

cyclobutylmethyl-amide
E
N
1L
,@L/U %

In a manner similar to Example 188, 2-(3-bromophenylamino)-4-triffucromethyl-pyrimidine-5-
carboxylic acid (36 mg) and Ccyclobutylmethylamine hydrochloride (18mg) gave the title

20  compound (33mg).
NMR (DMS0-d6) § 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m), 2.47 (1H, m excess}), 3.26 (ZH, t),
7.22 (1H, 4), 7.31 (1H, t), 7.70 (1H, d), 8.10 (1H, 1), 8.57 (1H, t), 8.78 (1H, s), 10.6 (1K, 5}
LC/MS t=3.60 min, Molecular ion observed (MH') = 431 consistent with the molecular formula
C17H1681BIF3N40

25

cyclobutylmethyl-amide

In a manner similar to Example 188, 2+(2,3-dichlorophenylamino}-4-riflnoromethyl-pyrimidine-
30  5-carboxylic acid (36 mg) and C-cyclobutylmethylamine hydrochloride (18mg) gave the title
compound (36mg).
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7.60 (111, d), 7.69 (111, m, 8.16 (1H, d), 8.58 (1H, t), 8.80 (111, s),
10.7 (111, S) LMt = 3.77 mn, Ml ecular ion observed (M1l) = 419
consistent with the nol ecular formula Cl7H1535C12F3NAO 20 Exanpl e 205: 243
Met hoxypl mvl ami no) 4 tri8uorometh 1-pyrimdine S carbexvlic ag'Eg,AN 2007
evcl obutvlinmethvl-amide Fb VHCO\ | In a manner simlar to e 188, °
2-(3- rretthoxyp‘pﬁg%l Flm no)-4-trifluoronmethyl-pyrimdine-5 carboxylic acid (31
ng) and C-cyclo )/ ifE04 hyl ami ne hydrochl ori de (18ny) ga¥&d’EFR@340IFe 25
conmpound (38%@5@0@%@(@)@&8](21'-711{)&30](21{,%,241(181 ﬁ%k&ssm%@ @, (2H m,
2.47 (1H in QX@@E&) 753(21%%)(@321(11&} 8633(11714;), HIHS%I; .63 (IH d), 7.24 (211,
m, 7.52 (1H, L(S)MSt 3%@ e%'\mlogb 8%&&2 9c01]s teﬁllvgélilﬂnﬂglﬁglﬂariluguﬁ{s t=3.35

m n, Ml ecul a % nsistent wth ecul ar
for rrul a ClBHI% f@ lg@{f}&Exarrpl e 206.2-(3

5-Di chl or oﬁhenyl am nol -4-trifl uoronmet hm di ne- Scarboxylic acid
ccl obuI nev| - aEkagmple 0k 42 Adchioraphenpipmips}rifingromand-pRingdies - RbaryiDRe

FF" | a-7 m@.u_tﬂnﬂmaﬂmégmnner simlar to Exanple 188,

2- (3, 5-di chl orophenyl am no) -4- rifluoroffethyl - pyri m di ne- 5-carboxylic acid
(36 nmg) and Ccycl obut yhnet hyl am ne hycf hBoride (18ngy) gave the title
conpound (36ng). 5 NVR ( DMSO- 8 (211, m, 2.0 (211, m,
2.47 (111, mexcess), 3.26 (211, 61‘91 ij111 7.69 (111, m,
8.16(111,d),8.58(111,t), 8.80(1H, (1H s) LCIVS t = 3.84 nin, Ml ecular
o observed (MFLL) - 410 consl.gf st wiih Lhe foleclar formia,

2 (3- Br omIBheATRIEI FACAmARTY- e b SRR i o

cvcl opent vl anf¥@epdB37mey N | g Ina nanner similar to Exanpl e 188,
2-(3-br ompheﬁWéﬁW@r}lﬁ)@ltﬂ(ﬁMdﬁé%@h?ﬁ%‘yﬁ) U Hem Swesgad- H63H;Di ¢ aci d (36
nmg) and cycl opéhiELnau7se €H, DSHTY) (1 ay 854 (18, t), $.69 @H.cbApo(HE) (28nD) .
LC/MS t=3.66 min, Molecular ion observed (MH") = 419 consistent with the molecular forrmla
15  Cp7H535ClhF3N40

03/009217 F

20  In a manner similar to Example 188, 2-(2,5-dichlorophenylamino)}-4-trifluoromethyl-pyrimidine-
S-carboxylic acid (36 mg) and C-cyclobutylmethylamine hydrochlotide (18mg) gave the title
compound (33mg).

NMR (DMS0-36) 5 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m), 2.47 (1H, m excess), 3.24 (2H, 1),
7.34 (1H, m), 7.58 (1H, d), 7.72 (1H, d), 8.55 (1H, t), 8.66 (1H, s}, 10.0 (1H, 5)

25  LC/MSt=3.65 min, Molecular ion observed (MH") = 419 consistent with the molecular formula

C17H;535C1pF3N40
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15 NW\R (DVMBQd6) 51.5 (411, m, 1.66 (211, nm), 1.86 (211, m, 4.16 (IH m,
7.22 (111, d), 7.31 (111, t), 7.70 (111 d), 8.10 (111, t), 8.53 (1H d),
8.79 (111, s), 10.6 (111, s) LO M t 3.39 mn, Mlecular |on observed
(MR) = 431 consistent with the nol ecul ar for rrul a C 17H 1681 I8 HaNUD 20
Exanpl e 208. 2-(2

4-Di chl orophenWO&"m‘imf)tm trifluoronethvl-uvrimdine- SCan,@f%W:;ﬁoggﬁl d

cvcl opent vl am de F F gghnﬁer Si {ymjlna) i |l e. %&_
2- (2, 4d||cchl 0 #%gﬁp rl’ﬁaﬁ.] ik °m° SR i ¢ aci d
oty o %@%/ il s b“tagvng% PV LA o) 55 N
(DMBQd6) S 1. 597 4 (211, m, 4.14 (111, m, 7.47
(111, n), 7.5 5”7(21%111)%31@& ZO@H{@ A7, mc?}“’eSSBE‘G%(Z{I’IQLl s), 10.0
(111, s) L& M33P 139,749(?%‘95/3% mli18 (e obser ved (ML1') = 419 consistent
wi th the nol edG¥M§ t=f 38 mir, MolﬁﬂFm&%@iﬂmml%n@wﬁt@ﬁﬂhemﬂw\@ﬂmﬂM 018433
PCT/ EP2003/ 00931H; 53 Etfsifoe  209:

213- Chl oronhenvl ami no) -4-trifl uoronet hyl - pyrl m di ne- 5- car boxylic acid

(é;(/g_ln'g:-"eog\(l_}b)am 'ﬁt Oﬁ f“- clhl)r )NZ ‘u.ll_uiu l]ﬁvc%gg; ?}% #é@;fﬁgacdo Ref erence
pyri m di ne-5- c&%‘ﬁlﬁ%%& d (35rrg) and cycl opropyl am ne (9ng, ex Lancaster)

afforded the title conpound (32ny). O-d6) S 0.49-0.52 (211, m,
0.69-0.74 (2H, m, 2.78 (1H g .09 (113,)id), 7.36 (1H, t), 7.65 (1H, d),
7.95 (IH, s), 8.65 (1H, d), 8.8 . 3, s) LOMB, t = 3.25 nin,
Mol ecul ar 1 on observed (IVH) the nol ecular fornmula 10
C, sH12N4AOF33" C Exanpl e 210:
2- (13- Chl or ophexyhmidr Sigylar - Hrichpld 188,[(NaBIEHYdphdaylhdhine) dinifRodmasy Bexydiles. aci d (3. 3-
di met hvl but vl |ca:ﬁclﬂ;l@%f(36m%j ahd\C-ayobitythetidlinehydrobfloriah (1bMg)3aiRRRGS Si Ml ar to
Ref erence Examlﬁuﬁh((%g)z a' chl orophenylam no) t ifluoronethyl -

NMRE (DMSO0-dé6) 6 1.7 (ZH, m), 1.8 (2H, m}, 2.0 (2H, m), 2.47 (1H, m excess), 3.26 (2H, 1),
7.60 (18, d), 7.69 (1H, m), 8.16 (1H, d), 8.58 (1H, ), 8.80 (1H, 5), 10.7 (1B, 5)

LC/MS t= 3.77 min, Molecular ion observed (MH") = 419 consistent with the molecular formula
Ci17H; 535C12F3N40

20 le 205: 2-(3-M i #riftuorometh imidine-5-car lic acid

cyclobutylmethyl-amide
F F
QD
HC. o H/I%N

In a manner similar to Example 188, 2-(3-methoxyphenylamino)-4-trifluoromethyl-pyrimidine-5-
carboxylic acid (31 mg) and C-cyclobutylmethylamine hydrochioride (18mg) gave the title

25  compound (38mg).
NMR (DMS0-d6) 6 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m), 2.47 (1H, m excess), 3.26 (2H, t),
3.74 (3H, 5), 6.63 (1H, d), 7.24 (2H, m), 7.52 (1H, s), 8.56 (1H, t), 8.72 (1H, 5), 10.4 (1H, 5)
LC/MS t=3.35 min, Molecular ion observed (MH') = 381 consistent with the molecular formula
C18H19F3N402

30
Example 206: 2-(3,5-Dichlorophenylamino)-4-triflugromethyl-pyrimidine-5-carboxylic acid

cyclobutylmethyl-amide
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pyri m di ne-5-carboxylic acid (50nmg) and 3, 3-di net hyl butyl am ne (17ng, ex
Aldrich) afforded the title conpound (32ng). NVR (DMSQd6) b 0.96 (6H, d),
1.85 (113, m, 3.12 (2H, t), 7.16 (11, d), 7.42 (IH t), 7. 7%@%&'103720 d)
8.02 (1H, s), 8.65 (111, t), 8.86 (1H s), 10.70 (111, s) LC

m n, Ml ecular ion observed (MH) = 373 consistent with the nol ecul ar
formula Cl6 MIGB2PIE3I335C1 Exanpl e PCT/EP2003/009217

211. 213-C dorovhenvl am no) - 4-trifl uoronget hyl -vvri m di ne-5-carboxylic acid
medryl - 25 ttetrahydro-pyran-4-ylget hgl)] ¢ rride (a). To a solution of

4- am nonet hyl t et rahydr opyran (500nmg, exl|Combi-Bl ocks, Inc.) in

di chl oronethane (1 Om) at OC ad d'I’IH! mne (1.2nil) followed by
a solution of di-tert-butyl dj 1. 149) n di chl oronmet hane (4m).
The reaction was stirred at OC for IHt. Dichl oronethane was renoved under 30

reduced pres Sk ehamieckis by Exaa61 1 & B(330ERrophetylin)ine)4- Bt ahdilyi-Hamidas. Washed

sequenti al |y atHdxdibaci I oc % sodi um
bi gar bonat eys&w(;ﬁ;'gﬁ i%ﬁ?mﬁg&mug%gyﬁﬂﬁym ,mﬂ%&)%smt? and

()l%f @?mm W Pl L1, 3
74

evapor at ed TR&R
Mc OH/ CHZCI P¥ 5
1.45 911 s),

tert-butyl iﬁ%}sgi

1.80-1.95 (3 Mp ""?‘)" “§L19°‘t ‘5‘“% (plpularfEmpga 4y | 6 95
(111, t). 98 CHe JpF¥a®7 WO 2004/ 018433 PCT/ EP2003/ 009217 N o 1 of (b).

To a solution of N (tetrabydro pyran 0 yl rrethyl) carbam c acid tert-butyl

est er (8000Q) Exiath B ! slesrboriic k@gen was added

60% sodi um hygﬂb@dglgi@g, ex AI dri ch) p| onwi se. The reaction was
stirred until effervescence had ceased §nd then nethyl iodide (280 pl, ex 5

Lancaster) was added. Stirring was c f-hued at m t enper at ure overni ght.
THE was renpved under reduced pressure andjjet h cetate was added (1

Oral). This was washed three RS W ery(1 ), dried (MgJSO™¥) and
evapor at ed. The resi due was - ed clhr omat ography eluting with 3%
MeOHI CH2CI 2, to afford N- et hiEKN

ydr o- pyr an-4-yl net hyl ) carbam ¢ acid

tert-butyl ester (745ng). #0 NWR (DVBSO-d6) 51.15 (211, m), 1.45 (9H, s),
1.50 (211, i e mammgGinglart Exanply 188, 25(-biogephenygpmino4-giguogoppthyl-pyymidings-28 (211, t),
3.85 (211, d)carbfxylitei@d(36img) anfl cyclopentylamipe(18ig) grve G title compound (28mg).
N- met hyl - 86 ( {}0UR aPMSI-45) P V.5 G nd); L6067, Iy, 1)86 (23, R Kl €(1E0M07.2241H, dhUsY | ester
(740ng) in 1504N, hyokinah) 8o (18, tae 51, 3,74 8] HXa6 (1l s)Oral , ex Al drich) was
stirred at roghmt QRBSY AlnlMBleduldf iod dbservel @I © XA Ronsistent with the molecular

formula Cy7H} 68 1BrF3Nz0

In a manner similar to Example 188, 2-(2,4-dichlorophenylamino)-4-trifluoromethyl-pyrimidine-
S-carboxylic acid (26 mg) and cyclopentylamine (18mg) gave the titie compound (21mg).

25 NMR (DMSO-d6) & 1.5 (4H, m), 1.63 (2H, m), 1.84 (2H, m), 4.14 (1H, m), 7.47 (1H, m), 7.56
(1H, d), 7.71 (11, d), 8.50 (1H, d), 8.62 (1H, s), 10.0 (1H, 5)
LC/MS t=3.40 min, Molecular ion observed (MH") = 419 consistent with the molecular formula
Cyi7Hy 535C12F 3Ng0
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was renoved under reduced pressure and the residue triturated with ether.
The solid was filtered onto a sinter, washed with ether and dried, to

af ford N-met hyl - N-(tetrahydro-pyran-4-yl net hyl)-am ne hydrczcgh@riuﬂ;a
(460my). NVR (DMBO-d6) S 1.15 (211, m, 1.65 (211, d), 1.95%*11T, 2.50
(3H, d), 2.80 11, d 3.30 (211, t), 3.85 20 (211, d), 9. 211, s). H
(d). In a manné’% f?f’%?r to Reference Exanple 1 (c) %’CT’EPZ"“:“&"’””
2- ( 3- chl or ophe Bydnp 209 p(Ackibr RinRERLHNlorodBiRYridiitd-NQma6at Raxyl i ¢ aci d
(50ng) and N- mefelpplopMindidect r ahydr o- pyran-4-yi nethyl) am ne hydrochloride
(39ny) afforded, after Biotage chromatography over silica gel, eluting with
1% MOH CH2C12, the title conmpound (3 —AIMR (DVSO- d6) Rotaners in 65:35
ratio S 1.05 (0.711, m, 123 (1. 45 (0. 711, d), 1.58 (1.311, d),
1.85 (0.3511, m, 2.0 (0.6511, m, 2489 (1.9511, , 2.98 (1.0511, s),
3.10-3.40 (4H, m, 30 3.80 (0.711, d), § & . d) 7.10 (111, 4 7.36
(111, t), 7.65 (IH, t), 7.97 (111, s), 8.75 (d. 35 1 9s), 8. 80 (0 651, s),

10.6 (111, er Limi e » 3@;&,& 7. 429
consi gtent \ng,/l)tkﬂq‘/rhﬁl 4 ﬁﬁ%ﬁ;ﬁﬁﬁﬁg&w% céér?;t}b%g% 30 1001

V\:D 2004101&433 AnlgP Q370092 i I |
Fl uor o- 3- cbl or ic aci
(tetrahvdro- pvra7{1 ' im]bél? )5&@6)@:6‘ g?l-ﬁle’@b Iﬁ’ldﬁzgﬁéﬁher
simlar to Exa &7 SSYIL D £80) &ﬁﬂ‘ rlmdl ne- 5- car boxylic
aci d (tetrahy T%#?“&“M"FFE‘P%W?"S%{?W the molecular formula

2-f 1 uor o- 3-1%hl SFHa PERECY(225mg, " ex Acr os) afforded the title compound
(85rrg) after purlflcatlon by trlturatlon vvlth |sohexane 10 NIVR (DMSO-d6) S
1.14-1.23 (211Exa 10 bropHényla -t flubtomy : darbd agid 393-( 2H, m),
3.85 (2H d), ﬁhﬂﬁbﬁﬂlﬁg ) 7.42 (113, t), 7. 55 (IH, t) 8.61 (111, t),
8.70 (1H, s), 1020 (1H s) LUMS, t - 3.14 mn, Mlecular ion observed (M) =
433 consistent with the nol ecul ar fornul a FCI3 Hn N4 02 F4350 15 Exanple
213:

2- (2Fl uor o- 5chl or o- phenyl ami no) - et hy ri m di ne-5-carboxylic
acid (tetrahvdro-pvran-4-vl net hy de F
15

In a manner similar to Reference Example 1 (¢) Z{S‘Ghbrophmyiamino)#-tiﬂuoromethyl-

pyrimidine-5-carboxylic acid (50mg) and 3,3-dimethylbutylamine (17mg, ex Aldrich) afforded

the title compound (32mg).

NMR (DMSO-d6) & 0.96 (6H, d), 1.85 (1H, m), 3.12 (2H, {}, 7.16 (1H, d), 7.42 (1H, t}, 7.71 (1H,
20 d), 8.02(1H, ¢), 8.65 (1H, t), 8.86 (1H s), 10.70 (1H, 5)

LC/MS, t = 3.49 min, Molecular ion observed (MH") =373 consistent with the molecular formula

CisHis Ny OF; ¥l

25 tetrahydro- ~4-ylmethyl)-amide

{a). To a solution of 4-aminomethyltetrahydropyran (500mg, ex Combi-Blocks, Inc.} in dichloromethane
(10ml) at 0°C was added triethylamine (1.2m!) followed by a solution of di-tert-butyl dicarbonate (1.14g)
in dichloromethane (4ml). The reaction was stirred at 0°C for 1h. Dichloromethane was removed under
30  reduced pressure and ethyl acetate added (10ml). The solution was washed sequentially with 2N
hydrochloric acid (10ml), water (10ml), 5% sodium bicarbonate solution (10mi), and water (10ml), dried -
(MgS0,) and evaporated. The residue was purified by chromatography eluting with 2% MeOH/CH,Cl,,
to afford N-{tctrahydro-pyran-4-ylmethyl)-carbamic acid tert-butyl ester (809mg).
NMR (DMSO0-d6) 5 1.15 (2H, m), 1.45 (9H, s), 1.80-1.95 (3H, d,m), 2.87 (21, ¥}, 3.30 (21, 1), 3.90 (ZH,
35 dd), 6.95(1H, ).
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FF N~NoN-~FIn a mnner simlar to Exanple 166,
2-chloro-4-trifluoronethyl-pyrimdine-5carboxylic acid
(tetrahydro-pyran-4-ylnethyl)-am de (100ng) and 2-fl uoro-5-chl oroanil ne
(225ng, ex Avocado) 20 afforded the title conpound (96ng) ?fSt_@\rN ;
purification by trituration with isohexane. NVR (DMSO d6) 51.°T 12% (21L m
1.6 (211, d), Wofesodddss m), 3.1 (2H t), 3.25 (2H m, PcBep0(doh21d) ,
7.27-7.37 (2H, t,m, 7.76 (1H, dd), 8.62 ( g 8 73 (1H, a), 10.15 (1H
S) LM, t - 3.15 min, Mlecular io ob er = 433 consistent with
the nol ecular fornula CHHL7 N4O2F481 214 2-(3 5-Difluoro

phenvl am no)-4-trifl uoronethyl - nvrieg di ne 5 car boxyl ic acid (etra
vdro-n)ran-4-y. th le? 00 2 3 JlAN z) 04/018433
PCTI EP2003/ 009 t?‘léf“f? §ryimptyD-cge ‘°'|E i ester (RO BFni 1 ar to

Exampl e 167, X WIaUPB“EW“WWS?W%VFaWF%?ﬂF‘H‘éhB‘“E%Q@H‘ﬁ plrighy i d

(t et mhydr opyr Jemignvgeekbe rrgotion wagFted yotitbryosceassdadresedimnd thepgpadultipdide 80 @l 90Ny, ex
Lancast er) 5 aflfwsesttedvas #ided; $tinting wasroptinuad dt réd8tmmperatire ayemighiy THFiwaszeteyed oyler
triturati on wirtdaceil predsexad ethyl beetiieraf A08B (00D, This whs WShed s tifnasTlith whter (10n@)] ( 211,
d), 1.74 (1H, aadd MES®3 afd2idporbitpd. Tik redifue(vakipurififd by Brofibtofrabhlr cléhhg with 88 (1H, t, ),
7.52 7.55 (213‘aeomﬂcnzﬁ @ﬁﬂﬁrﬁﬁqn&tﬂyl-N@wt&ﬁ(dfo]ﬂﬁan%lmcﬁﬂ)%aﬁﬂ&&d eShuChdyS, t =

3.18 mm Mol e |on observed (MH) 417 consistent with the nol ecul ar
formul a (p 205805 B8, 5), 1.50 (2H, m), 1.80 (1H, m) 2.80 (3H, ), 3.08 (2
215.2-(4-F uorg 3% E(elnvl am ng)l Y. tr|(f ﬁ)c’)rorr(ethm) \(/Ip:i’l’%idl rgeH’g)’carbox
vlic aC|d(tet S/ro 4yhnethy||-amdeF FF\NF \\r N\~a G In a

manner simlar to Exarrple 166, 2-chloro-4-tryfluoromnethy]

pyri m dnme-5-carboxylic acid (tetrahydro-pyrian-44yl nethyl)-am de (100ng) and
4-f| uoro-3chl oroaniline (225ng, e forded the title conpound
(134rrg) after purification by tri i th i sohexane. NWVR (DVSO d6) 8
1.18-1.23 (2H, m, 161(2H, d), 1? 1L : 31(2H t), 3.25 (21EL m),

g' gg ( g_aH ad) (?Oisgém g—me T-N. teuahy 11L ﬂlinc )—carb cacléjtml-buty?ester (7£ 113 t),
' 13 N hydrochloric acid in 1,4-dioxan (10ml, ex Aldrich) was stirred at room temperature for 1h. The dmxan

was removed under reduced pressure and the residue triturated with ether. The solid was filtered onto a
sinter, washed with ether and dried, to afford N-methyl-N-(tetrahydro-pyran-4-ylmethyl)-amine
hydrochloride {460mg).

NMR (DMSO-d6) & 1.15 (2H, m), 1.65 (2H, d), 1.95 (1H, m) 2.50 (3H, d), 2.80 (2H, d), 3.30 (2H, 1), 3.85

20 (24, d), 9.0 (ZH, s).
O/\NH CH

(d). In 2 manner similar to Reference Example 1 (¢) 2-(3-chlorophenylamino)-4-triflucromethyl-
25  pyrimidine-5-carboxylic acid (50mg) and N-methyl-N-(tetrahydro-pyran-4-yl methyl) amine

hydrochloride (39mg) afforded, after Biotage chromatography over silica gel, eluting with 1%

MeOH/CH,Cl;, the title compound (33mg).

NMR (DMSO-d6) Rotamers in 65:35 ratio § 1.05 (0.7H, m), 1.23 (1.3H, m), 1.45 (0.7H, ), 1.58

{1.3H, d), 1.85 (0.35H, m), 2.0 (0.65H, m), 2.89 (1.95H, s), 2.98 (1.05H, s), 3.10-3.40 (4H, m),
30 3.80(0.7H, d), 3.88 (1.3H, @), 7.10 (1H, d), 7.36 (1H, 9, 7.65 (1H, t), 7.97 (1H, s), 8.75 (0.35H,

5), 8.80 (0.65H, s), 10.6 {1H, 5)

LC/MS, t= 3.29 min, Molecular ion observed (MH') = 429 consistent with the molecular formula

CisHyo Ny O, F3°Cl

Q9



LM, t = 3.25 mn, Mlecular ion observed (ML3') = 433 consistent with the
nol ecular formula GCs H, N B F4 "d 20 Exanple 216: 244-Trif | uomet hoxv
3chl or o- phenvl am no)-4-trifluoronthyl pvrimdine 5 carboxylic acid
(tetnmltvdro-vvan-4-ylmethvl)-amide FFFF OF ~-NOI F I\lﬁlm\h'lw manner
simlar to Exanple 166, 2cWiro-4-trifluoronethyl pyrinridine-5-carboxylic
acid 25 (tetr ¥M92de4w18338 an- 4-yl met hyl ) - am de (100ng) an@CT/EP2003/009217
4-trifluoronmet hoxy-3-chloroamine (327ng, ¢ ex Lancaster) afforded the title
conpound (135ng) after purification by Hturation with isohexane. NWR
(DVBO-d6) 8 1.18-1.23 (2H, m, 6142 d 1.7 1H m, 3.13 (2H, t), 325
(2H, m, 3.85 (2H, d), 7.57 (@%\,"7. 51&@ 8.14 (1H, d), 8.63
(113, t), 8.84 (111, s), 10.74° \ al) o 3.51 min, Mdlecular
i on observed (MN = 499 consistent with the nolecular formula Gs Hn N4 03
F631C1 101 13 JAN 4/ 418433, PCTI EP2003/ 009217 . .. Exanpl &
217. 2- (4- C\/ano-%g_%% g?gol ?ﬂﬁr?qjﬁggu%g?rgn Yf@?%‘%“ﬁ%@%ﬁ@- 5- car boxyl
ic adci(U%ri B0 AR FFN SOI ~Jtl7~1 / 1i N 1J\ G
In a manner Simlar to Exanple 166, F
2-chl oro-4-trifluoronFFFet hyl - pyri m di ne- rhoxylic acid 5
(tet cahydro-pyran-4-yl nethyl)-am de (100@g) fand 4-cyano-3-chl oroaniline
(236nmg, ex Lancaster) afforded tfhe i e ou 8ny). Sanple purified by
mass directed auto-prep. LC M5, 3.51 N |.ar ion observed (MR)
= 440 consistent with the nolecular fornmula ClprlF N502E33scl 10 Exanpl e
218. 2- (4-Tri uoronet h¥l -3-fluoraq- P%en amn ‘1)-4- rifl ug)_romet hyl - pvri m di ne- 5-
carboxyl i c aci d*f PEPY SAIYM FoTRin1%. rom iy @yrmdipe-3-caghoxylic acid

(tetrahydro-pyran-4-ylmethyl)-amide {100mg) and 2-flucro-3-chloroaniline (225mg, ex Acros)

afforded the title compound (85mg) after purification by trituration with ischexane.

10  NMR (DMSO0-d6) 5 1.14-1.23 (2H, m), 1.6 (2H, d), 1.72 (1H, m), 3.1 (2H, 1), 3.25 (2H, m), 3.85

(24, d), 724 (1H, 1), 7.42. (1K, 1), 7.55 (1H, 1), 8.61 (1H, 1), 8.70 (1H, 5), 10.20 (1H, 5)

LC/MS, t=3.14 min, Molecular ion observed (MH") = 433 consistent with the molecular formula

CHyy N, O; F. ¥l

15 le 213: 2-(2-Fluoro-5-chloro-phenylamine)-4-trifluoromethyl-pyrimidine-5-carboxylic
acid (tetrahydro-pyran-4-ylmethyl)-amide

F

F F
i “
SRASE
N

In a manner similar to Example 166, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid

(tetrahydro-pyran-4-ylmethyl)-amide (100mg) and 2-fluoro-5-chloreaniline (225mg, ex Avocado)
20  afforded the title compound (96mg)} after purification by trituration with ischexane.

NMR (DMSO-d6) & 1.17-1.23 (2H, m), 1.6 (2H, d), 1.72 {1H, m), 3.1 (ZH, t}, 3.25 (2ZH, m}, 3.85

(2H, d), 7.27-7.37 (2H, t,;m), 7.76 {14, dd), 8.62 (1H, t), 8.73 (1H, s), 10.15 (1H, 5)

LC/MS, t = 3.15 min, Molecular ion observed (MH") = 433 consistent with the molecular formula

CiHy;y N; O, F¥Cl
25

(tetrahydro-pyran-4-vimethyl}-amide
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Il ~/ I FONMN FIn a mnner simlar to Exanple 166,
2-ebloro-4-trifluoronethyl-pyrimdine-5-carboxylic acid 15

(t et mhydr o- pyran-4-yl nmet hyl ) -am de (100ng) and '
4-trifluoronethyl-3-fluoroaniline (277nmg, ex ARCR) afforded t3h@$‘ ,
litle.compnund (125ngy) after purification by trituration wittz ' h@yane
NVR ( DMSO d6) wip dpodfinshs 25 (211, m), 1.61 (2H d), 1.73 00%9 3.14 (2H,
t), 3.25 (2H, m, 3.85 (211, d), 7.67 (1H_ d), 7.75 (LN ETO882 (1H, d),
8.68 (1H, t), 8.90 (1H, s), 11.00 (1H, s) jLCMs, t = 3.38 mn, Mlecular

i on observed (MN = 467 consistent witlg F | ecufar fornmula 20
C19H17N4AO02F7 Exanple 219:2(4 no-3ch henyl gl no) 4-irifl uoronethyl
pvrimdi ne-5 carboxylic acid cyc opédint y \t‘HyI- F FFN \ry NNG
25 %% N In a manner simlar anpl e
2-cbl or o- 4- trifluororrethyl pyrlmdl ne- SCarBoxyﬂlc aci df

cycl opentyl me m(tZ le@@zdz-ém&é@‘ u§on‘fe P;fyﬂf'ﬁﬁh BQ% %

Lancaster) af ylm%tg orrat ogr aphy
il Ztsl 297\5\“h %%"‘? g “““ . 257 5? ?lEL
d), 8.24 ( T}E L lfﬁc—z”“(%m& f) 3§ (2%&%/5 (3 68
mn, Ml ecul a? %Iilrdbﬁé §&7(5 3(23’2)234666 B; &80 414 S)v/\}“tgﬁ(ﬁ’lﬁ nol ecul ar
fornula C19 HiGMRE =3 1kmingdeirculsrion chsegred (T YO capgistort iy the melepgler formula

PCT/ EP2003/ 0002H:7 N« ®¥anpl e 220. 242 4 Di chl or o- phenvl anvno) - 4- t

rifluoromethvll-vvrimdine-5- carboxyl | c acid (1,1-dioxo- hexahvdro | is -
t hi onyr - 46 y| xadple glis: 234 . By1-5 ;
Ref er ence Exag_gmlggkﬂ@méﬂg{k&m@.@,&h@r ophenyl am no) 4- tr| fI uor orret hyl -
pyrinridi ne-5-carboxylic acid (50nmg) and §

(1, 1- di oxo-tehahydr o- 2H-t hi opyr an- 4- yl )pafr

02/ 18380) afforded the title co
eluting with 2% MOH CHCL2. [ 1

In a manner similar to Example 166, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid
(tetrahydro-pyran-4-ylmethyl)-amide (100mg) and 4-fluoro-3-chloroaniline (225mg, ex

15  Lancaster) afforded the title compound (134mg) after purification by trituration with isohexane.
NMR (DMSO0-d6) 5 1.18-1.23 (2H, m), 1.61 (2H, d), 1.75 (1H, m), 3.1 (2H, t), 3.25 (2H, m), 3.85
(2H, d), 7.42 (1H, t), 7.65 (1H, m), 8.05 (1H, dd), 8.63 (1H, t), 8.80 (iH, s), 10.65 (1H, s)
LC/MS, t=3.25 min, Molecular ion observed (MH") =433 consistent with the molecular formula
CisHj7 N; O, F*Cl

hydr ochl ori de (40ng) (Ref. WO
\fied by chromatography

N H Cl

20
E; le 216: 2-{4-Trifluoromethoxy-3-chloro-phenylamine)-4-trifluoromethyl-pyrimidine-5-

carboxylic acid -4-ylmethyl

' F F .

QT

o) N/ H - F
iIn 2 manner similar to Example 166, 2-chloro-4-triflucromethyl-pyrimidine-5-carboxylic acid

25  (tetrahydro-pyran-4-ylmethyl)-amide (100mg) and 4-trifluoromethoxy-3-chloroaniline (327mg,

ex Lancaster) afforded the title compound (135mg) after purification by trituration with
isohexane.
NMR (DMSO-d6) § 1.18-1.23 (2H, m), 1.61 (2H, d), 1.74 (1H, m), 3.13 (2H, 1), 3.25 (2H, m),
3.85 (2H, d), 7.57 (14, d), 7.75 (1H, dd), 8.14 (1H, d), 8.63 (1H, 1), 8.84 (1H, s), 10.74 (1H, 5)

30 LC/MS, t=3.51 min, Molecular ion observed (MH") =499 consistent with the molecular formula
CieHyy N, O, Fs*Cl
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10 NV\R (DVMBO-d6) 8 1.97 (2H, m, 2.13 (21L m, 3.13 (2H, m, 3.27 (2H, m
4.10 (1H, M, 7.47 (111, dd), 7.56 (1H, d), 7.72 (1H, d), 8.67 (1Ht), 8.
(111, s), 10.05 (1H, s) L M5, t = 3.22 mn, Mlecular ion ?55% gr,l (M)
483 consistent with the nolecular formula C17 HHS N4 03 F3 12

Exampl e 221.2-(2

4-Di f 1 uor o- pheWQRHPOWER- 4-t ri f | uor onet hvl - ovri m di ne- 5- pewixacybdioniy aci d
cycl ohexvl met hyl - an de N L F . I I nanper. simlar to
Exanpl e 166, ghd’el iR ""“‘f—aﬁ‘lne%—“@m@%%%%ﬁ%u d
cyclohexyhnet Z, 4di fluproaniline (160ny, ex Lancaster)
afforded the title 20 corrpound (77my) @tter.purification by trituration

I ~N-

te

wi th i sohexane / diethyl ether. ‘ 0.89-£MN95 (211, m, 1.154.20
(314, n), 1.46-1.47 (1H m), 1_ 7 (e /@g(m t), 7.10 (1H, (),
7.35 (11L m, 7.52 (1H m, 8. 10.00 (1H 9)

LOMS t = 3.63 mn, Mlecular ion observed 33 consistent with the

nol ecul ar forImum&x@rﬁlﬂﬂt@wmﬂﬂESZ-Qxﬁvch(mnuoromeﬂlyl-pynnndme-S-carboxyhc acid

pl €222, 2- ( Z Chiletshpdrd-pfrinsoytoqiydamida(fDong) and 4tcyans-b-tiddir@rtidTgiémp ek i M di ne- 5car box
ylic acid cydamagydtiortdid titedbing@mi(sehe)l Sabiple purifled B madsQi@ected3utslAbh. 2007 WO

2004/ 018433 PGIHNeE20031 R dddebularlidh oBseFBd BEI) -S40 bdn@dtent WitnEtea R ar 8 G01a

2-chl or o- 4- ”'ési lepslwl -pyrinridi ne-5-carboxylic acid

cycl ohexyl net hy am (80ng) and 2-chl oro-4-fluoroanili ne (181rrg, ex

Lancaster) af for dec ATk Se ] 1mq_4mJ§NR § 0.89-0.95
(2H, ™, 115- ; i — m, 5 3.05
(211, t), 7.2 '~’~’~‘~‘- Lty drorpves fApvLragig (1Ht) 8. 60 (111 s), 10.00

(113, s) LM, t = 3. 73 i n, Mol ecul ar |op observed (MB) 431 consi stent
with the nolecular formula C'9H|9N4 FAB5C1 Exarrpe223

2-(2,4-D fl uoro-nhenyl am no) - 4- trlfluo orre hyI pyri ne- 5-carboxylic acid
10 cycl obut yl net hyl - am de

In a manner similar io Example 166, 2—chloro~4-11iﬂuoromcthyl-pynnudmc—5—carboxyhc acid
15  (tetrahydro-pyran-4-ylmethyl}-amide {100mg) and 4-triflucromethyl-3-fluoroaniline (277mg, ex
ABCR) afforded the tifle compound (125mg) after purification by trituration with isohexane.,
NMR (DMS0-d6) & 1.16-1.25 (2H, m), 1.61 (2H, d), 1.73 (1H, m), 3.14 (2H, t), 3.25 (2H, m),
3.85 (24, d), 7.67 (1H, d), 7.75 (1H, t), 8.02 (14, d), 8.68 (1H, t), 8.90 (1H, s), 11.00 (1H, 5)
LC/MS, t = 3.38 min, Molecular ion observed (MI") = 467 consistent with the molecular formula
20 Cl9 Hl? N4 02 F'I

acid cyclopentyimethyl-amide

E
F F
//' N
eaneVed
N/ N Cl
H
In a manner similar to Example 166, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclopentylmethylamide (70mg) and 4-cyano-3-chloroaniline (173mg, ex Lancaster) afforded the
title compound (125mg). Purified by chromatography eluting with 1:1 ethyl acetatethexane.
NMR (DMS0-d6) 5 1.20-1.25 (2H, m), 1.48-1.73 (6H, m), 2.08 (1H, m), 3.18 (2H, ¢), 7.83 (1H,
30 dd), 7.84 (1H, d), 8.24 (1H, &), 8.66 (1H, t), 8.90 (1H 5), 11.10 (14, &)

LC/MS, t = 3,68 min, Molecular ion observed (MH") = 424 consistent with the molecular
formula C19 Hn Ns Q F; ”Cl

25
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F j4FF HHF In a mnner simlar to Exanple 166,
2-chloro-4-trifluoronethyl-pyrimdine-5-carboxylic acid

cycl obut yl net hyl -am de (80ng) and 2, 4di fl uoroaniline (198ng, ex Lancaster)
afforded the title conpound (82ny) after purification by tri%yggﬁi@? W th
i sohexane / diethylether. 15 NVR (DVSCGd6) 5 1.67-2. 01 (611 Zf (111,

m, 3.23 (2H, %Q%gm%%(m t), 7.35 (1H, m, 7.52 1H%rr(rbj 3 (1H t),

8.62 (1H a), s) LM, t = 3A0 nin, Molecul PF?W"BH%erved
(MH) = 386 consistent with the nolecular formula C7 Hu NA OF5 20 Exanpl e
224: 2-(2-Mor el 200 242 4-Dichloro-phenylamino)-4-triflucromethyl-pyrimidine-5-carboxylic acid

phenyl am no) - 4t.1-gibdolheanwrst Mythioghah 4 diniag- Scar boxylic acid

cvciobutyl nethyl-amde FF -Y [\1l i \N\ NIi C In a manner simlar to
Exanpl e 166, 2chloro-4trifl uor onget hyl pyri m di ne-5-carboxylic acid

cycl obut yl net hyl - am de (80ng) 2-¢hl ruor oani l i ne (198ng, ex

Lancaster) afforded the 25 titlelc olind XY 80ny
trituration with 2N hydrochloric acid.# N %B 8 1.67-2.00 (611, m,
2.46 (111, m, 3.23 (211, t), 7. 27 (11L W o ZH, m, 8.52 (1Ht), 8.58
(111, a), %90(1H s) LO M, t 3.51 min, MfTecylar ion observed (MB') =

403 consi st'en cul 3 xamv| e
225. 2- ( 2- Chl O;Ino er lgﬁar eerd cc%ngi -(? hﬁofo?%ﬁl?% gi och.hyF
ne- 5- car boxyl P& '%l g“”ﬁ >@ eﬁn
2004/ 018433 PEIFERHE F‘hbya manner
simlar to Ex&'P’PE)‘F”é"gTE‘Ed“E“-SC’H‘IhSr’" %‘F’aororret hyI p yrim di ne-5-carboxylic
aci d cycl@heWWﬁ?@%ﬂ@%%%? (CHrr), DLPLa9.3-24 OB shBAWIHmE 47 257 ng, ex
Lancast er) af (g% .56 (1B, d), 7.72 (1H, d), 8.67 (1K 1), 8.7 (1H, 5), 10.05 (1H, 5)

LC/MS, t = 3.22 min, Molecular ion observed (MH") = 483 consistent with the molecular formula

fieer purification by

Ci7His N, 03 E*°C1, 8
15  Example 221: 22 4-Difluorg-phenylaming)}-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cvclohexyimethyl-amide

F

F F
F
i | N
Nf?'\”
F
In a manner similar to Example 166, 2-chloro-4-irifluoromethyl-pyrimidine-5-carboxylic acid
cyclohexylmethyl-amide (80mg) and 2,4-difluoroaniline (160mg, ex Lancaster) afforded the title
20  compound (77mg) after purification by trituration with isohexane / diethylether,
NMR (DMSQ-d6) § 0.89-0.95 (2H, m), 1.15-1.20 (3H, m), 1.46-1.47 (1H, m), 1.60-1.72 (5SH, m),
3.05 (2H, £), 7.10 (1H, 1), 7.35 (1H, m), 7.52 (1H, m), 8.53 (1H t), 8.62 (1H, s), 10.00 (1H, 5)
LC/MS, t = 3.63 min, Molecular ion observed (MH") = 433 consistent with the molecular
formula C]g H19 N4 O Fs
25
le 222: 2-(2-Chloro-4-fluoro-phenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic

acid cyclohexylmethvl-amide
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the title conmpound (96ng) after purification by trituration with 2N
hydrochloric acid. 5 NVR (DVMSO-d6) S 0.89-0.95 (2H, m, 1.15-1.20 (31L m,
1.44-1.46 (IH, m, 1.62-1.72 (5H m, 3.05 (211, t), 7.52 (111, d), 7.58
(111, dd), 7.82 (111, d), 8.55 (1H t), 8.63 (IH, s),10.00 (ZLlHJAﬁ)ZﬂU LC/ MBS, t
= 3.97 mn, Mlecular ion observed (bWB) - 493 consistent with the nol ecul ar
formula C19 H@om,‘,ﬂlsﬁs 35 "Br 10 Exanple 226: PCT/EP2003/009217

2- (2- Fl uor o- 4-chl =: Rh-eny- Ianllno%: 4-trifluoromethyl-i)yrinildine-5-carboxy
lic acid cyclBREzRrersimil o Exppled 66 2-chiqm=4-toflporometylpyrmiding S sarbonylic a8 Exanpl e
166, 2-chl oro- wﬂ?hmrlmﬁmm(ﬁ%@ gl P ickleret4-Haorgmiting (i sop ok Eangasterd] afforded the

cycl ohexyl net hytlecempodd (§18@hy) and 2-fl uor o- 4-cbl oroaniline (180ny, ex
Lancast er) af f e @M$®rés) 5 089-0.b3 8, )00 A0 H( /13 hrg)-1.460 (LM 1) (1601 72 GHfh)pn by
triturationsw 3.05 (SOl )ass QEae), els2 (NVR dVBDsImoo GK)s)95- 0. 98 ( 2H,

M, 1. 15- 1. 20 ( BEAMS= 3.7k} Mbielar {oh dbkervekt (VB L 4616orkisbat vith Hle mBiboutar 3- 05 (2H, t),

7.31 (1H, d), Mﬁd%@)@? 60 (111, t), 8.55 (111 t), 8.66 (1H,
a),10.00 (IH s) LOMs, t 3.79 mn, Mlecular ion observed (MR) = 431

consi stent w t 43301, 2 Exrrple
227. 242- Chl gr i :%%M thyt - dAm%O ?5 car boxylic
acid c clobut T4 /~OFN\£II~\Inamanner simlar to

cyclobutylnethyl anlde (80ngy) and 2- chlfjor o-{4- bronnanlllne (281ng, ex
Lancaster) afforded the title puri fication by
trituration with 2N hydrochlor[i?gg?ﬁ. 3 1.67-2.00 (6H, m,
2.45 (111, in), 3.23 (211, t), 750 (111,

(583 1H dd), 7.82 (11-1,
d), 8.53 (111 t), 861 (IH s), 10.00 (114, )AL/ B, t = 3.77 min,

Mol ecul ar i on observed ( 465 consistent with fhe rml ecul ar for mul a Cl7
H'S 30 N4 0 F82pgeogr singer to le 366, qRlepai v finanp g PyimidnsSeapopliep#0 03/ 009217
Exanpl e cyclobutylmethyl-amide (80mg) and 2,4-difluoroaniline (198mg, ex Lancaster) afforded the title

228. 2- ( 2- Fl uor ooty (82n1) pirepwifiationbp Jrindativn wifbl ispbexaned ibtinlletier r | i di ne- 5- car boxyl
ic acid cysl olvr yines-doy b 1.602. 068 m), 2.4F (10, /), 3.23 (2H, 1), 7.10 (1H, 1), 7.35 (1H, m),

7.52 (1H, m), 8.53 (1H t), 8.62 (1H, s), 10.00 (1H, s)

LC/MS, t=3.40 min, Molecular ion observed (MH") = 386 consistent with the molecular

formula Cy;Hys Ny OF;

20  Example 224: 2-(2-Chloro-4-fluoro-phenylamino)-4-triflucrom imidine-5-carboxyli

acid gyclobutylmethyl-amide ;
F F
D/\ [y F
N
H
I N/)\ﬂ/Q/

In a manner siroilar to Example 166, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclobutylmethyl-amide (80mg) and 2-chloro-4-fluoroaniline (198mg, ex Lancaster) afforded the
25 title compound (80mg) after purification by trituration with 2N hydrochloric acid.
NMR (DMSO0-d6) & 1.67-2.00 (6H, m), 2.46 (1H, m), 3.23 2H, 1), 7.27 (1H, m), 7.55 (2H, m),
8.52 (1 t), 8.58 (1H, s}, 9.90 (1H, 5)
LC/MS, t = 3.51 min, Molecular ion observed (MH") = 403 consistent with the molecular
formula Ci7Hys Ny O F,**C1

30
e 225- 2.(2-Chloro-4-bromo-phenylamino)-4-trifluoromethyl-pyrinndine-5-carboxylic

acid cyclohexylmethyl-amide
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' CYHN/ I F 51n amnner simlar to Exanple 166,
2-chloro--trifluoronethyl-pyrinvdi ne-5carboxylic acid cycl obutyl net hyl -am de
(80ny) and 2-fluoro-4-chloroaniline (198ny, ex Lancaster) afforded the-
title conpound (94ng) after purification by trituration with 2@1 fhyﬂpchl oric
acid. NWR (DIVBOdG) S 1.67-2.08 (6H, in), 2.45 (I H in), 3232( M 9 7.31
(1H, d), 7.53 (1H dd; 7.60 (111, t), 8.53 (1Ht), 8.64 (IH s), 10.00
(1H s) 10 LCM#BU41843% 59 i n’ Mol ecul ar i on obser ved RCTEPI03009273
consistent with the nolecular fornmula Cl7 15 N4 0 F4' SCI Exanpl e

229. 2- ( 2- Fl uor o- 4- br ono- phenvl am no) . 4 e ororret hyl _pvri m di ne-5car boxyl i
ranner simlar to

c acid evclobutvl nethyl-am de 15
Exanpl e 166, 2-cbl oro- trifluoth)pl-p r| 1 di b- car boxylic acid
cycl obut yl net hyl - am de (80ng) ans-2-fl uor oxd- pani | i ne (259ny, ex

Lancaster) afforded the title conpound (95ng) aftger purification by
trituration wig 1&36%161-04%%% ﬁfﬁe).sér Jac% 00 (6H m,

2.45 (1H, dd), 8.53
(1Ht§, 8.?4 Hﬂ%éz E& d8(8 e)xLa.r?c Iecueﬁar o

1 on
observed G M/l ““ %@ mwmf%}%fz%(ﬁe %Cﬁl SR BTy ™ o F

Br ono. 4cbl oro3<95@ﬁy‘f§ HH)Q)(?%SM% D88 s AAS A DBt (e D50 BB i ¢ aci d
cycl obut vl met AEMSafT 4 nun, dylolecglar ion qserved (ME) 5 498 jcqysiptent mith themygdecslar ) AND007 WO
2004/ 018433 PE¥REFOEB3NOOBICY"Bri n a manner sinilar to Exanpl e 166,
2-chloro-4-trifl uoromet hyI pyr| m di ne- 5- carboxyl I C aC| d

cycl obut yl 10et IExdmpii2Re @-(2 g d-chix ' - pthy p-5caRAvHY, ex
Lancast er) af facid éetehek: ﬁ& ﬂ-hﬂuce corrpound (105rrg) after purlflcatlon by

trituration with 2N hydrochloric acid. NVRj(DVMBO-d6) S 1.67-2.08 (6H, m,
2.45 (1H, n), 3.23 (213, t), 752(2HJT\7,["7'F85(111 s), 5 8.53 (1H t),

8.60 (111, s),10.00 (IH, a) O/\ Q/

In a mamner similar to Example 166, 2-chloro-4-irifiuoromethyl-pyrimidine-5-carboxylic acid

cyclohexylmethyl-amide (80mg) and 2-fluoro-4-chleroaniline (180mg, ex Lancaster) afforded the
15 title compound (73mg) after purification by trituration with 2N hydrochloric acid.

NMR (DMSO-d6) 5 0.95-0.98 (2H, m), 1.15-1.20 (3H, m), 1.44-1.46 (1H, m), 1.66-1.72 (5K, m),

3.05 (21, £), 7.31 (1H, d), 7.53 (1H, dd), 7.60 (1H, 1), 8,55 (1H t), 8.66 (1H, s), 10.00 (1H, s}

LC/MS, t = 3.79 min, Molecular ion observed (MH") = 431 consistent with the molecular

formula Cyo Hyp Ny O F4¥Cl

20
Example 227: 2-(2-Chloro-4-bromo-phenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic

acid cyclobutylmethyl-amide

F

oF
O T
N/ N
Cl

Tn 2 manner similar to Example 166, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid
25  cyclobutylmethyl-amide (80mg) and 2-chioro-4-bromoaniline (281mg, ex Lancaster) afforded the

title compound (103mg) after purification by trituration with 2N bydrochloric acid.

NMR (DMSO-d6) 5 1.67-2.00 (6H, m), 2.45 (1H, m), 3.23 (2H, t), 7.50 (1H, d), 7.58 (1H, dd),

7.82 (1H, d), 8.53 (1H t), 8.61 (1H, s), 10.00 (1H, 5)

LC/MS, t=3.77 min, Molecular ion observed (MH") = 465 consistent with the molecular formula Cy7 Hys
30 N,OFR*CI"Br
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LM, t = 3.75 mm Ml ecular ion observed (MH) = 465 consistent with the
nol ecular formula & H15 N4 O F3 35Cl1 elBr Exanple 231

2- (2- Fl uor o- 4- br ono- phhenyl am no) -4-trifluoroneth |y- vrinvdi ne-5-carboxylic
acid 10 cyclohexylnethyl-amide F F F N~N/ ar I~p~l F In aindNiéli sinmlar
to Exanple 166, 2chloro-4-trifluoronethyl-pyrimdine-5-carboxylic acid

cycl ohexyl met hwb2euaiotess( 80mg) and 2-f | uor o- 4- br omoani | | pep kBB, €X
Lancaster) afforded the 15 title conpound (96ny) after puri rcation by
trituration W|th 2N hydrochl orlc aC|d NI\/R (DI\/SOdG) S 0 90 0.92 (2H, m,
1.15-1. 20 ( 3H, Ezaymle 228042 Flugrg-4(chlp : , i 2rbliq 211 t),

7.44 (11L d), &Mﬂl&ﬁb&&,&@? 64 (11L dd), 8.55 (IH t) 8.66 (I'H, s),10.00
(1H, a) LOMs, t 3.83 mn, Ml ecular ioff observed (Iv B) = 477 consi stent
with the nolecular formula C19 H9 N4 **Br 20 Exanpl e

232. 2- (2- Fl uor o- 4- br ono- uhenvl am ng) - 44t ri fil uor onet hyl gpvri m di ne- 5car box
acid (tetrahvdro-peon-4_ylneth am e F F 8 IN\ Ii FIn a manner
simlar to Exanple 166, 2-chlo -triflu i m di ne-5-carboxylic
acid 25 (tetrahydro-pyran-4-ylmethyl)-am d& (8f¥ng) Tand

2-fl uoro-4-bronoaniline (235my, ex Lancaster) afferded the title conpound
(100ng) af teer lﬂhlﬁmbrfn 1&[6&%@&%&@% NyiigihQs bRkl achRCi d. NWR
aﬂdﬁﬁhofo&'—'clhlog)m'lﬂi erﬂ abolagiige 1), 3.25

DVBO- d6 s 1. 185

221- ) %f : ligv %7%% hhnza Y, (114 dd),” 8. 60
1H, t 8 65 |
(()bserVZad (|VH) IIHSt E(fi(ﬁﬁ" g'ﬁl Bj’tgﬂfm T )¥o dg”%@he“%y ar ton

Cr sHL7N402F48 18P
233. 2{ 2- Chl%r oL‘%SMFFué %“&h%fﬂm%?hsm&dWT%P&P@%?%W*%W?‘WfﬂE‘“%EaHboxyl|
c acid (tetr \ﬂﬁﬁoC‘nyr an- 4-vhnet hvf -am de 107 2 3 JAN 2007 WD 2004/ 018433

PCT/ EP2003/ 009217 F i-J'('"NF F
E le 229: 2{2-Flupro-4-bromo-phenylamino)-4-trifluoromethyl-pvrimidine-5-carbo:

acid cyclobutylmethyl-amide

15

It 2 manner similar to Example 166, 2-chloro-4-triflucromethyl-pyrimidine-5-carboxylic acid
cyclobutylmethyl-amide (80mg) and 2-fluoro-4-bromoaniline (259mg, ex Lancaster) afforded the
title compound (95mg) after purification by trituration with 2N hydrechloric acid.

20 NMR (DMSO0-d6) & 1.67-2.00 (6H, m}, 2.45 (1H, m), 3.23 (2H, t), 7.43 (1H, d), 7.54 (1H, ), 7.63
(1H, dd), 8.53 (1H 1), 8.64 (14, s), 10.00 (1H, s5)
LC/MS, t = 3.63 min, Molecular ion observed (M) = 449 consistent with the molecular formula Cy7 Hys
N.g O F4 “Bl'

25 le 230: 2-(2-Bromo-4-chloro-phenylamino)-4-trifluoromethyl-pyrimidine-5-carhoxylic
acid cyclobu l-amide

[T nj\gc'
vooH

106



'"qF N F Cd In a manner simlar to Exanple 166,

2chl oro-4-trifluoronethyl-pyriaiid ne-5-carboxylic acid
(tetrahydro-pyran-4-ylnnthyl)-am de (80ng) and 2-chl oro-4-fluoroaniline
(180ny, ex Lancaster) afforded the title conpound (95ng) aftk§ JEUEii cation
by trituration with 2N hydrochloric acid 5 NVR (DVSO- d6) 61. 14- 123 (211 m,
1.59 (211, d) wohoobbtsksd M, 3.1 (21t t), 3 25 (211, M pepEPRosihsn , 1.27
(111, in), 7.55 (211, m, 8.58 (1H, t), 61 (1H, a), 10.00 (1 L a) LCYNB t
=3.14 mn, wmaemeavmw%@@r%ac@w-@mwwwww xide nol ecul ar
formila Cl8 HeyFlobityh@cthyk-28i8« 3 0nfeang 2 drapiod-chloroaniline (281mg, ex Lancaster) afforded the

234. 2- ( 2- Chl ofite-cémppuah(posSmiglutieiperification byltritaratidn vith 2N ke debibdcpwidi m di ne- 5- car boxyl
ic acid (tetNMR(DMSO@GYSA740y(HRHNYIY) B m)de32H, B, 702 (ZH)\m), 7.8 GHN),G I n a
manner si nsl ag.s3 QEBXBEILIE s)L DO (1H, 5)

2- chl or 0- 4- t 1 { EASON-OIBGY, | MdRLr Rn Qe MRIYRUEY LdnGistartkith tHednolecular formula C,, 1,
(tetrahydro- pyfgadsoikgl et hyl ) -am de (80ng) and 2cbl or o- 4- bromoani | i ne
(255ng, ex Lancaster) afforded the title conpound (102ng) after

purlflcatlon e th thr. . NVR, ( DMSQ-.d6)
81.14-1.2 ~ ficps) jdine>-G '

0 : d (211, m,
3.84 (2H, 7.59 (1H, dd), 782(111 d), 8.58 (111, t),

8. 63 (1H s) 10 00 (111, a) LOMs, It = 3,42 min, Mlecular ion observed
(MN = 495 consistent with the nol ecul ar f rrrul a 20 C13 Hn N4 02 F3 35C
81Br Exanpl e 235:

2- (2- Chl or o- 4- cvano- uhenyl am nq : ¥i m di ne-5car boxylic
acid (tetrahydro-pvran-4-vl netr\@-/? de ]F F q pO I ~g ~1 A 25 1n a
manner simlar to Exanple 166,

2-chloro-4-trifluoronethyl -pyrim dine-5- carboxyl [

pyran- 4-yl nmet ¥,| ( ﬁelamaﬁomkr%&
b e
¥ :%-!-,. 3 Ryl 5

acid (tetrahydro

Aldink s QG , €X
el %@3 omss

Lancaster) a

d| rected agto $
, 3.12 ( (1 d)
8 14 (111, P 120 {H, 71 ‘ﬂ%: d"E 3 11
m n, l(\/bl ecu?aéoﬁ%tbgw%@ggfwmgfgﬂéé EPLHE RS 4 }( ﬁH’ Dl%ﬁ’@cul ar forrrul a
LC/MS, t= 3,83 min, Molecular 10n cbserved =477 consistent with the molecular

formula C19 H;g N4 0 F4 HBI
20

acid dro- -4-ylmethy])-amide

F

S

(J '»\Q
R

In 2 manner similar fo Example 166, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid
25  (tetrahydro-pyran-4-ylmethyl}-amide (80mg) and 2-filuoro-4-bromoaniline (235mg, ex Lancaster)
afforded the title compound (100mg) after purification by trituration with 2N hydrochloric acid.
NMR (DMSO0-dé6) & 1.16-1.23 (2H, m), 1.60 (2H, d), 1.71 (1H, m), 3.1 (2H, 1), 3.25 (2H, m), 3.85
(2H, d), 7.43 (1H, @), 7.55 (14, t), 7.64 (1H, dd), 8.60 (1H, 1), 8.65 (1H, s}, 10.10 (1H, s}
LC/MS, t = 3.28 min, Molecular ion cbserved (MH") = 479 consistent with the molecular formula
30 CuwHyN,O,F,*Br

Example 233: 2(2-Chloro-4-flucro-phenylamino ifluor 1-pyrimidine-5-carboxvlic
acid (tetrahydro-pyran-4-ylmethyl)-amide

107



Cl9 Hn N5 02 F3 3C 108 2 3 JAN 2007 WD 20041018433 PCT/ EP2003/ 009217

Exanpl e 236:
2-(2-Chloro-4-trifluoronethvl-nhenvl am no)-4-trifluoro
car oxylic acid (tetra hydro-uvran-4-yhnethyl)-am de

nmet hyl - p rlmdl ne- 5
F FFZl%'y 0I~N |

T

OJV\ NN 5F glnamriner simlar to Exanple 166,

2cbl oro-4-tri f muwioeaessy/ | - pyri m di ne-5-carboxylic acid
(tetrahydro-pyran-4-yl nethyl)-anide (80ng) and

PCT/EP2003/009217

2chl oro-4-trifluoromethylaniline (241ng, ex Lancaster) afforded the title
conpound (48ny). Sanple purified by mass difect ed aut o-prep. NWR (DVSO d6)

S 1.17-1.23 (2H, m), 1.59 (211, F12 (213, t), 3.23 (2H,
m, 10 3.85 (213, d), 7.77 (111,0d) 7! 88 1 .96 (1H, a), 8.63 (111,
Cl MS

t), 8.72 (1H s), 10.15 (113, t ¥ 3 7 n,
observed (MR ) = 483 consistent W|th the nol ecul araf or

Mbl ecul ar ion
mula Cry Hh Nd 02 F6

31CI Exanpl e 2BanfnfePsiglirr htE3andlel6i Proklabénifnanmetiey)-pyfimidine 5 lcatboxpmtabiy | Wwyri m di n
- - 5-car boxyl i c(tettifydfogiytin-6 ykletipayide (80knz)dnd 2601616 4-Fudroallinel (180mg, =t Ldncabt) & MANNET
simlar to Exasmkedbb6ie oS dﬁ&fpmﬁaﬁr&ttawaumthm«d}ﬁm&cqa&boxyl ic
acid cycl obexyrgbigb48s 108.16808), P 2}?—‘& t@f@aflﬁ)cyﬁ@ﬂ,aﬁtid B8 o) k&MY, ex

Lancaster) aff@ﬁd‘gdﬂ'; 144597 g;r@g d, , ® puri f i ed ’by mass

di ted aut 15-1.

) 2201e46a?1a E %Nﬁj @*“ﬁg Eﬁ“‘zﬁ’“" ol E’ésf"“é‘a; 7.92
'8

(1H, d), 8.14
3.67 mn, Ml ecul ar | on obs
formul a Om P yEx 452 Chiloro-¢-bromaph
238. 2- ( 2- Br ook Ladit st ABXS 4-trifluoronethvl -
ic acid cvclohexylrrethyl amdeFINq\ ~.\=/\ ~G

8(IHt) 874(111 a), 10.

3
L (feirahyg

10 (1H, s) LOMS, t =

erved (I\/Ill? 2 43§1ﬂconst|hstentdl\1/1mth the nol ecul ar
AT

nyri m di ne- 5- car boxyl

F F
H ' SN Br
8 ')\u
N

In a manner similar to Example 166, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid
15  (tetrahydro-pyran-d-ylmethyl)-amide (80mg) and 2-chloro-4-bromoaniline (255mg, ex Lancaster)

afforded the title compound (102mg) after purification by trituration with 2N hydrochloric acid.

NMR (DMSO0-d6) 5 1.14-1.23 (2H, m), 1.58 (2H, d), 1.72 (1H, m), 3.1 (2H, 1), 3.28 (24, m), 3.84

(2H, d), 7.51 (1H, d), 7.59 (1H, dd), 7.82 (1H, 4), 8.58 (1H, 1), 8.63 (14, 5), 10.00 (1H, 5)
LC/MS, t = 3.42 min, Molecular ion observed (MH") = 495 consistent with the molecular formula

20 CiHyy N, O, F¥Ci%Br

le 235: 2-(2-Chl -cyano-phenylamino)-4-trifluoromethyl-
acid (tetrahydro-pyran-4-ylmethyl)-amide

Saacion

imidine-5-carboxylic

25  Ina manner similar to Example 166, 2-chloro-4-triflucromethyl-pyrimidine-5-carboxylic acid

(tetrahydro-pyran-4-yimethyl)-amide (80mg) and 2-chloro-4-cyanoaniline

(188mg, ex Lancaster)

afforded the title compound (22mg). Sample purified by mass directed auto-prep.
NMR (DMSO0-d6) § 1.14-1.23 (ZH, m), 1.59 (2H, d), 1.72 (1H, m), 3.12 (25, 1), 3.23 (2H, m),
3.85 (2H, d), 7.87 (1H, d), 7.92 (1H, d), 8.14 (1H, 5), 8.65 (1H, 1), 8.75 (1H, 5), 10.20 (1H, 5)

30 LC/MS,t=3.11 min, Molecular ion observed (MH") = 440 consistent with the molecular formula

CisHi7 N5 0, Fy*C1
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Br 109 2 3 JAN 2007 WD 2004/ 018433 PCT/ EP2003/009217 In a manner simlar
to Exanple 166, 2-chloro-4-trifluoronethyl-pyrimdine-5-carboxylic acid
cycl ohexyl net hyl -am de (80nmg) and 2- brono-4chl oroanili ne (25539

Lancaster) afforded the title conpound (23ng). Sanple purift dmty;‘z)ﬁ%ss
directed auto-prep. NVR (DMSO-d6) 8 0.89-0.95 (2H, m, 1.15-1.20 (3H, m,
1.44-1. 46 (1Hwgeoschsd®2-1. 72 (511, nm), 5 3.04 (2H, t) p&m’i?oo{m%;ﬂﬂ rr) 7.85
(IH d), 8.53 (111 t), 861(IH s), 10.00 (111, s) LOM, t = 3. m n,
Mol ecul ar ion obser ved (M1') 493 consistent w t h the rml ecul ar for rrul a
Cl9 H19 N4 0 H3ample2bi P ﬂv'--u';‘ --: - -4-4r

2- ( 2- Br ono- 0c rekmhexyliviaeid pdroepyrad ' exidy pyrlrnldlne Scar boxylic
acid 10 (tetrahvdro pvran 4- vI nethvll-am de F FF G HIn a mnner sinilar

Fl

(tetrahydro- pyr an-4-y| met byI ) -am de (8
(255ny, ex Lancaster) afforde 8ory). Sanple purified by
mass directed auto-prep. 15 N dd6| S|1.1 23 (211, m,1.58 (2H, d),
1.72 (111, m, 3.1 (211, ) (211 7 38 2H, d), 7.50 (21L m,

7.82 (111, d), 858(113 t) 863(1H s), 15 OQ;,(lll a) LM, t = 3.40

i n, Ml -chlgrg-4=ri ~caj !

formul a e‘é‘is S BT hanll ol TR mjgjf“ﬂ ﬂgﬁLZﬁﬁl ani 1 0)
4tr|fluoromstr \{_’gu;:“ql% ﬂ?c%ar %é alla 511?1 Lre Zfde F F F N
H Br 25 | :

2- (23 bromr;Pa ot Biret Didy/f (1 ?ﬁ 2 Ar Y™ e acid
(80ny) and °cyér86 Hé'cfh Laﬁfﬂé‘ DS Hg iéWer%’éK&H WP HE the title
conpound (24nngfM85tami>1Wemp qlepyla dpnigheeried A8t topwsteat it thsmpjsculagforlaDVSO- d6) S
0.22 (211, m CeBmdBICl m), 1.67 (111, nm), 3.13 (21L t), 723 (111, d),
7.30 (111, t), 772(111 d), 810(111 rr) 868(1H t), 8.80 (1H s),
10.60 (111, Exani i i -8 : B wadxsliVu 4) = 417
consi sg ent{sm tah ge fOr mul a 0161114N40:381Br Exanpl 241) 2-(2

4-Di chl o ooohenvl am no) 4-trifluoromethvl-inYri m dme-5-carboxylic acid
cycl onropvl net hvl - am de j\é:

o

In a manner similar fo Example 166, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclohexylmethyl-amide (80mg) and 2-chloro-4-cyanoaniline (189mg, ex Lancaster) afforded the
title compound (15mg). Sample purified by mass directed auto-prep.

20 NMR (DMSO0-d6) 5 0.90 (ZH, m), 1.15-1.23 (3H, m), 1.44-1.46 {1H, m}), 1.67-1.73 (SH, m), 3.06
(24, 1), 7.87 (14, dd), 7.92 (1H, d), 8.14 (1H, d), 8.58 (1H 1), 8.74 (1H, 5), 10.10 (IH, 5)
LC/MS, t = 3.67 min, Molecular ion observed (MH") = 438 consistent with the molecular
formuta Cpo Hys Ns OF; *Cl

25
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35 110 2 3 JAN 7007 WD 20041018433 PCT/ EP2003/009217 F \~-//'~" F F V ~\
~1 g N |Ii gln a mnner simlar to Reference Exanple 1(c)

2- (2, 4di cbl or ophenyl ami no) - 4-trifluoronmethyl - pyrim di no-5-ca} pgxyhgge acid
(80ngy) and cycl opropyl net hyl ami ne (19ng, ex Lancaster) afforded the title
conmpound (58 5 NVR (DVMBO-46) 6 0.22 (211, m, 0.45 1.67 (IH,
m, 3.13 (21%‘?3“"""7‘8‘% (1H, d), 7.30 (111, t), 7.72 ( ?n“j’ng“gz 10 (1H, ™,
8.68 (1H, t), Bn&ﬂm@tﬁhﬁng&&m&OG@ZhMms4ﬁﬁmhhﬁmwhwﬁmﬂm564ahnﬂmNﬁﬂecular i on
observed (M) s&rclélidoyaams-hmide@imaMaid-bidie-4Rbemiina 25 iy sallafcastddbBldaaNAOF3" Cl 10
Exanpl e 242:  the titie compound (23mg). Sample purified by mass directed auto-prep.

2-(2.3-Difl uormﬁmsmm@lsgégs(rszrh)upfsqrmzmn),lm nwklmquﬁp&nb@mﬂ,hp acid
cycl ohexvl ngt hyps@iindess dh, nﬁhﬂd?ﬂ(ﬁl d)FS Q@ 6@(1%10 HUblo® A%

imCQL"EEx;‘nL['ew%rQ;iE@%%h ﬁ‘ ey S bhusbld ka1
ri

2,3 dlfluoroanlfm (113ng) and the m xture was stirred at
reflux for 47 hours_usi ng a Radl eys Greenhouse Parallel S nt hesi ser. The

di oxan was =‘-*"-"“'= min0efanforpmethyl-pynipidips liggeld t aken up
into nethai®l (arelgdepyandyigedpdlandesul f oxi de_ (0. 5nTL) and purlfled using a
mass directed auto- preparatlve systemto g ve the title conmpound (16ng) NWR
(Chloroformd6) S 0.94-1.08 (2H, n), 1.4°1[34 (311 m, 1.5-1.6 (>1H m&

water) 1.65- 20 1.73 (1H, m, 1.@1/"8 ) 3% (211, %, 5.91 (1H,
bs) 6.88- 6.98 (111, m) 7.08-7.% (1H

7 166 bs), 8.16-8.25 (1H, m,
8.75 (1H, s). LO M t 3.66m n M 1+] 41"coﬂsisent wi th the nol ecul ar
formul a C19H19F5N4A0O Exanpl e 243.2-(2 Fluoro-3 trief | uoronethvl
phenyl am no) - 4t padnknsonitrme Ekeplplep 64, 2-rhilali-fieifléoron®Bylaribidioy-b-cabosdic ekid
cycl obexyl met hidintgah-g@an-d=ylinethyl}-amide ¢306hg) and\t-Yrorho-4=chlordaniliii (2558 R Eihcastedyi | ar t o
Exanpl e 242, 2affalabdhdxiid vénipohid (edgh SREgMphrifRY by iHsédie@edmBprepoxyl i ¢ acid
cycl ohexyl pat humaﬁmé)amhﬁzﬁ,%a;)ss@pﬁygﬂ 72 (1, 1) A1 20628 ns(dHT k), 389 d
2-fluoro-3- oy q),7.50 (2H, m), 7.82 (1H, d), 8.58 (1H, 1), 8.63 (1H, 5), 10.00 (1H, 5)

LC/MS, t= 3.40 min, Molecular ion observed (MH") = 495 consistent with the molecular formula

CysHy; N, O; F; ¥C1¥Br

20  Ezample 240: 2-(3-Bromophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid
gyclopropylmethyl-amide

v/\ \N

25  Ina manner similar to Reference Example 1 {c) 2-(3-bromophenylamino)-4-trifluoromethyl-
pyrimidine-S-carboxylic acid (80mg) and cyclopropylmethylamine (19mg, ex Lancaster) afforded
the title compound (24mg). Saple purified by mass dirested auto-prep.

NMR (DMSO0-d6} 8 0.22 (2H, m), 0.45 (2H, m), 1.67 (1H, m), 3.13 (28, 1), 7.23 (1H, d), 7.30
(1H, ), 7.72 (1H, d), 8.10 (1H, m), 8.68 (1H, t), 8.80 (1H s), 10.60 (1H, 5)

30  LC/MS, t=3.49 min, Molecular jon observed (MH") = 417 consistent with the molecular formula

CisHuy Ny OF:¥'Br

cyclo 1meth l-amide

35
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trifluoronethyl phenylam ne (Al drich) (156ng) were reacted to give the title
conpound (11ng) 30 NWR (Chloroformd6) S 0.94-1.08 (211, m, 1.15-1.34 (3H,
m, 1.55-1.59 (1H, m, 1.65-1.73 (1H, m,1.73-1.83 (411, m, 3.30 (211, Q
5.91(1H, bs), 7.28- 7.37 (2H, m), 7.74 (111, ba), 8.65- 8.73 3 100,
8.77-8.80 (1H m 111 2 3 JAN 2007 WD 2004/ 018433 PCT/ EP2003/ 009217 LC/ M5
t= 3.66m n [ MWPRK4OBER consi stent with the nol ecul ar f ectEpdsfea@tl, OF, NsO
Exangrl e

244. 2- (2- Chl or o- 4- net hvl phenyl am no) - 4- tr|
ic acid cyclohexylnethvl-amde. N H N
2chl oro--trifluoronethyl-pyrinm.di
(Exanpl e 166a) (50ng) in 1, 4-dNgxan
2chl or o- 4- et hyl phenyl ami ne (Al drich) ( AT Xture was stirred at
reflux for 24 hours using a Radleys Greenhousép$ Pair al | el Synt hesi ser. The

di oxan was renoved using a nitrogen bl ow down unit¥ The residue was 10 taken
up i nto net hamd mager Swiler toRefrepsedizanpld Idel F-@Aidigiorprhesipminoyfrififipaeriettiled usi ng
mass di r ect ed pyrimidine-Srabparticacid(@ng)and erwioropylyicthiarmine(1#mg, xxLag@spbafiedyd ( 24ng)
NVR (thhanolﬂdﬁyeﬁmﬁmﬁﬂﬁﬁmﬁo (211, m, 1.70-1.89 (311, m, 2.06-215 (111,
m, 2.2-2.36 NMRI(DMS0E) 5D.22 (2 m§8.44 (itlm), 197 (1B o3 8. 16 @H, 9,5)23 (81, ] 740211, d),
7.68 (111 d) (5 9852 (1Hl d), 8. )R, &), 3%s (1114, 880 1H P 10léd 1, L1, s). 15 LOUMS t =
Ex 2#{;}2 252/[“]”% 2956020 MoRb i fon Whskbedl(R ) BRbsSoAMsRht Wil il HoRet i Aaso C1 F3NAO
2t 4- Chl or o- 3- negkoxmhenylanlnol 4-trifluoronethvl-nvrimdine-5carboxvlic

Iyor onet hyl - pyri m di ne- 5- car boxyl
F5F F To a sol ution of
cl ohexyl net hyl - am de

V

acid cycl ghexyl nme . Ny F. 20 | manner simlar to
Exanpl e 24 AN IBYE e e " Qeflm% "‘—%&Ied

cycl ohexyl met ﬁ%ﬁ—%%%rrpl e 166a) (50y) in 1, d| oxan (Im) and

4- chl or o- 3- net hoxy- phenyl am ne (Wchen) 122 re reacted to give the
title conpound (33nmg) NWVR ( Met# ]- - go)™ 5 6 (211, in), 1.20-1.34
(311, m, 1.55-1.64 (1H, in), )& 6&:

1, |n) 1 72-1.85(411, m, 3.19
(211, d), 3.90 (311, s), 7.18 ( llnddé 27 (111, d), 7.80 (111, bs), 8.64
25 (1H,s). LMt = 3.79nmin, W 443 consistent with the nolecular fornul a
C3011 u3SC  F3M4 ekhlution of 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (Example 1668} (50mg) in 1,4-dioxan (1ml) was added 2,3-difluoroaniline (Aldrich)
15 (113mg) and the mixture was stirred at reflux for 47 hours using a Radleys Greenhouse Parallel
Synthesiser. The dioxan was removed using a nitrogen blow down unit. The residue was taken up
into methanol (0.5ml} and dimethylsulfoxide (0.5ml) and purified using a mass directed auto-
preparative system to give the title compound (16mg)
NMR (Chloroform-d6) & 0.94-1.08 (2H, m), 1.15-1.34 (3H, m), 1.5-1.6 (>1H,m & water) 1.65-
20  1.73 (1H, m), 1.73-1.83 (4H, m), 3.30 (2H, t,), 5.91 (1H, bs) 6.88- 6.98 (1H, m) 7.08-7.1 (1H,
m), 7.66 (1H, bs), 8.16-8.25 (1H, m), 8.75 (1H, s).
LC/MS t = 3.66min, [ME] 415 consistent with the molecular formula CsH;sFsN,0

25
L
F ”J\N/ F
F g F F F

In a manner similar to Example 242, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclohexylmethyl-amide (Example 166a) (S0mg) in 1,4-dioxan (1ml) and 2-fluorc-3-
trifluoromethylphenylamine (Aldrich) (156mg) were reacted to give the title compound (11mg)
30 NMR (Chloroform-d6) & 0.94-1.08 (2H, m), 1.15-1.34 (3H, m), 1.55- 1.59 (1H, m), 1.65-1.73
(1H, m), 1.73-1.83 (4H, m), 3.30 (2H, t,), 5.91 (1H, bs), 7.28- 7.37 (2H, m), 7.74 (1H, bs), 8.65-
8.73 (1H, m), 8.77-8.80 (1H, m)
111



Exanpl e 246. 2- (5- Chl or o- 2- net hyl nhenyl am no) -4-trifl uoronet hv

--nvrimdi ne-5carboxylic acid cyclohexvlinethyl-amde. 30\ I / H--O NNH
FF 112 2 3 JAN 2007 WO 20041018433 PCT/ EP2003/ 009217 In a_manner simlar
to Exanpl e 243, 2chlo o-4-trifluoronethyl-pyrim di ne-5-car boyil JA B¥i d

cycl ohexyl net hyl - am de (Exanple 166a) (50mg) in 1,4-dioxan (tm) and

5-ehl or o- 2- rret wa 200420m84B3 ne (Al drich) (110ng) were reactq@T;Epz ¥, he title

conmpound (36 t hanol -d6) 51.47-1.59 72- 1 89 (314, m,
2.05-2.18 (11 Fé%@“@‘@%'@fi%?“s‘%mhj“‘h%@ié‘?ﬁﬁ%n ulg ﬂl%“%@ (314, a), 3.71
(211, d), 7.76 (114 dd), 7.76 114, d) 8 17 (114 d), 9.09 (111, s) LOMS
t =3.77mn [ Exgmple-244: 24 2-Chlargdgnefwiphepylarp drii e -yt ; hoxy R2235C

F3NA0 Exanpl ecidgiplohayimthibainide.o- 4- f | uor o- phenyl ami no) 4- trlfuoronet hvl - pvd
-di ne-5-carboxylic acid cycl opentvgnet hyl fam de FF F\ I / H NN1O H

2-Chl oro-4-trifluoronethyl - id
cycl opentyl net hyl - am de (116rrg oro-4-fluoroaniline
(ex-Aldrich, 275ng), and 1, 4-di anN . stirred at 100C under

ni trogen fQ;i1 6h. The cool ed reacti on mxtHre was evaporated in vacuo,

treated wi %%u&ﬁ@fﬁéhﬁr&@iﬂo)ome 4 BBOHERN chloric acid
(2 x 3m), follo l ) %%%gﬁﬁmd(%g%%ﬁg %)IEIA Gy ?ﬁgt QN was
‘"’1;:“‘2 B 5 : 1 (114,

evapor at ed |n( C 9

( DVBO- d6) 1. 15- S& (AW i M

q), 3.17 2111’%",‘ f?lla e p iogen hlgw dogm _%I‘ﬁ?“?&"dﬁs 8. 61
(111, t), ¥ 7dsket 1 intgetizpol (. myl%@xre?s(%mb  pyrifigd psingypassdizeted; i on
obser ved [W]auwwmwm@@mmw soreqendFt@®ul ar fornula 20
C13H17CLF4NA0. NNI @MatHarol-d6) & 1.50-1.60 (2H, m), 1.70-1.89 (3H, m), 2.06-215 (1H, m), 2.2-2.26 (1K,

248. 243- Chl or ou)22.37+2.88 (431, el @.88/B3H.s), AG) 2B A 768 (oS t(1H; k); AVt (18] dligrte- 5- car boxvl
ic acid cycl qmstvlnethvl-amde jF-F F H

15  LC/MS t=3.81min, [ME] = 427 consistent with the molecular formula CyoH,,**C1 F;N,O

le 245:; 2-{4-Chloro-3-meth henvlaming-4-frifluoromethyl-pyrimidine-5-carboxylic
acid cyclohexylmethyl-amide.

c' h
j@ JN'\\ ’
s NN NG

g F
20  Ina manner similar to Example 243, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclohexyhmethyl-amide (Example 166a) (50mg) in 1,4-dicxan (Iml) and 4-chloro-3-methoxy-
phenylamine (Wychem) (122mg) were reacted to give the title compound (33mg)
NMR (Methanol-d6) 5 0.95-1.06 (2H, m), 1.20-1.34 (3H, m), 1.55-1.64 (1H, m}, 1.65-171 (1H,
m), 1.72-1.85(4H, m), 3.19 (2H, d}, 3.90 (3H, s), 7.18 (1H, dd), 7.27 (1H, d), 7.80 (1H, bs), .64
25 (1H.s).
LC/MS t=3.79min, [MH™] 443 consistent with the molecular formula C;oH,,*CIF;N,05
le 246: 2-(5-Chloro-2-methylphenylamino)-4-triftuoromethy]- idine-5-carboxylic
acid cyclobexylmethyl-amide,

30

'”ﬂzz
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25 In a manner simlar to Exanple 247, 3chloro-2-fluoroaniline (ex-Acros,
275mg) was reacted for 18b, worked up anal ogously, then stirred in

i sohexane (6 nm), and filtered off to give the title corrpound (82ngy). NWR S
(CDCI3) 1.2-1.34 (214, m, 1.55-1.76 (>4H, mt1420), 1. 78- 2(?:@4 Z@? 2.16
(114, q), 3.41 (111, t), 5.83-5.95 (114, bit), 71718(2H 28
(114, s), 7.66 (IH brs), 8.3-8.4 (IH, in), 30 8.75 (111, s). LOMSt = 3.7
mn, Mol ecul atvq B GHE! ved (M 3'] 417 consistent w th ROTEPIET ar formul a

g81417CI F4 N401n a su%ilag le 243, 2-chloro-4 mﬂuoromcthyl ynnud1ne—5~carboxyhc acid

2-(2- Chlor05 M car boxylic

35 acid cyul onci()hl‘%i" eﬁg%ﬂ EE E%&o &i‘% é@gﬁ% *ﬁ‘?’@%é’%g“s

PCT/ EP2003/ 00

2- Chl or o- 4- trﬁg 1t Q%p ?9%{ ?é 0?81%@{{ ) 2.19-2.25 (1H,

cycl opent yPnuPhgf! @Hiyé{ ¢ ‘Hﬂré (g QHEF‘PI’%V&%“? PO Bhi | i ne

(ex- Fl uor oche 37 74 Zd?ndﬁt%w(ﬂl‘hml%rf@m“%ﬁoﬁn&wﬂo 100C under

ni trogen for 181 The cooI ed reactlon mxture was evaporat ed in vacuo, 5
ford-4f niglamineel-til emimidifdd-xbdaytichl ori ¢ aci d

gitle (2X3 m) and dri ed (Na2804) The sol ution was

pdrified by mass directed

ff9tle conmpound (35ng). NWMR S

0 .78-1.90 (2H, m, 2.17

(2 x 3nl), bdidaysdabe .
evaporated in vacuo and the resi due

autopreparative purification to give
7.047. 211, n), 7.65-7.7 (111,

(CDC13) 1.2-1.35 (2H, m, 1.5%3-21~76 (>
(I'H, q), 3.41 (21L dd), 5.9 (] bi
m 8.56 (1H, dd), 8.79 (1H, & X0~} t = 3.67 mn, Mlecular ion

observed [®H ] 417 consistent with the nolecular fornula C 2HLC1F4N40.
Exanpl e 250: 2-Chloro-4-triflucromethyl-pyrimidine-5-carboxylic acid cyclopentylmethyl-amide (116mg
2- (3. 4- D chl ocExpble hi3kladrhtrnd-4-Huotopsiline (raAddnielt. RYAmg)y srdrtidaiione-(b2mlpwdoox vl i ¢ aci d
(t et r ahydr o- natiered of 100PCrekiér plisbgemfisk €heTHe codfed Feactipn tibxtufe vk eviporsedivpiacaer similar to
Ref er ence Exatigale@will eyl sdetfta( sil)Chirastizll arftioghe tydMalitidchlorid adid @ & By Fsdewdahy | -
pyr i m di nes 5- gakik xdldie (eis0,).1ROBYiondRs eviponitsd DR Rydive &le titd teelpdary r an (20N,

{(104mg).

NMR 5 (DMS0-d6)1.15-1.32 (2H,m), 1,46-1.66 (4H,m) 1.66-1.78 (2H, m), 2.1 (1H, g), 3.17

(2H,1), 7.4 (1H, 1), 7.63-7.7 (1H, m), 8.05(1H, dd), 8.61 (1H, 1), 8.79 (1H, s), 10.6 (1H,s).

LC/MS t = 3.7 min, Molecular ion observed [MH+] = 417 consistent with the molecular formula

20 CysHpCIFNLO.

25  Inamanner similar to Example 247, 3-chloro-2-flucroaniline (ex-Acros, 275mg) was reacted for
18h, worked up analogously, then stirred in isohexane (6 ml), and filtered off to give the title
compound (82mg).

NMR. 5 (CDCly) 1.2-1.34 (2H, m), 1.55-1.76 (>4H, m + H20), 1.78-1.89 (2H, m), 2.16 (1H, g),
3.41 (14, 1), 5.83-5.95 (14, brt), 7.1-7.18 (2H, m), 7.28 (1K, s), 7.66 (1H, brs), 8.3-8.4 (1H, m),

30 B8.75(IH,s).

LC/MS t = 3.7 min, Molecular ion observed [MH'] 417 consistent with the molecular formuia
CieH},CIFN,O.

Ex e 249: 2-(2-Chloro-S-flucro-phenylaming)-4-triflvoromethyl-pyimidine-S-carboxylic

35  acid cyclopentylmethyl-amide
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Combi Bl ocks) afforded the title conpound (38ng). NMVMR (DMVMSO-d6) 8 1.18-1.25
(211, m, 1.62 (2H, d), 1.74 (11-, m, 3.1 (2H t), 3.25 (21L m, 3.85 20
(2H, d), 7.60 (111, t), 7.69 (1H m, 8.16 (1H, dd), 8.64 (1H, t), 8.84 (1H,
s), 10.70 (1H, s) LG M, t = 3.45 mn, Mlecular ion observ%(;in\)mﬂf 449
consi stent with the molecular formula C13 Hn N4 0235C12 F3 Exanple

251. 2- ( Phenyl aigenssn rifluoromethyl-nvrimdine-5-carbgxyvlic acid

cycl onent yl et hvl -amﬂ;r("ﬂje3 FA4F'O In a manner simlar to %?%P&%(?@”Exanpl el
(c), 2-(Phenyl am no)-4-hifl uoronet hyl - pyr| m di ne- 5-carboxylic acid (30ny)
and cycl opent yl met hyl am ne hydrfochl dri 1ng) afforded the title conpound
(32ng) after purification by i i ylether. 114 2 3 JAN 2007

3

r—r

WO 2004/ 018433 PCT/ EP2003/ 009 OHd6) .20-1.25 (2H, m,
1.48-1.72 (6H, m, 2.07 (111, ; 2H, t), 7.04 (113, t), 7.34 (2H
t), 7.74 (2H d), 8.58 (111, t) 8H70 (1Hs), 10.35 (IH s) LOM, t = 3.52
m n, Mol ecul ar ion observed (M—Ctl 365 consistent with the nol ecul ar
formula C13! P-Ehlopgs- @‘P@m&mﬂ?mﬁ@ Symgpoxylic acid eyclopentylmethyl-amide (100mg

2- ( 2- Fl uor o- 3 Exanipe|183s}), S1idorbryflugybraitinel (exrhlyeedrhe, 237ing)| apd E.4+hoxan (| mipyeré ni de- 5-
car boxyl i ¢ ac ktared std 0050 utded nitedayfiér-18nTid @odfed Ireactfon mixhire was évagoratéd inFvaduoF 1/\ 10
2-Cli | or 045t r tréaked Gt el Bogdate (Byril), WhsBddvith aguadub ZM Yty dedghlaisiacld (2 x 3ml), followed

cycl obutyl met bydva&mxdm)(az@mmssmﬂm Eoidion Wus Svabdrkthd(th woloQRBhd Widuani | | ne

(0.5mM) was heaisedhydhas uaqﬁapm{ﬁv&glﬂmu@m Yank b bddipodn® 35 mnutes. The
resi due was dig&dy E«ﬁgls)lll} l%?iﬁ glg(pgga{ £ |1g(gidao t QQ? gel (Merck
9385) using tl @ i ;ﬂ %? h?_lng)%\%ﬁéh{(ld g.gt( a etate /

i sohexane e e conmpound.
NVR (cpcLd) 5 ‘°‘1 ﬂ‘}“—ef‘.‘]ﬁff"“("éﬂ "
251265(11 ',"ﬂ‘f %48(2H dd) 578586(1H 'n), 7.25-7.36 (211, m),

7.70-7.76(1H _bs), 864872(1H n. 8 75 879(1H s) LG/ NS, t = 3.64m n,
Mol ecul ar i pEple 2 0/s &r(3 4 ylarping S g flugrg ; PriALy s9id 20 fornul a
Cl'S H13 F7

15
In a manner similar to Reference Example 1(c) 2-(3,4-dichlorophenylamino)-4-trifiuoromethyl-
pyrimidine-5-carboxylic acid (30mg) and 4-aminomethyltetrahydropyran (20mg, ex
CombiBlocks) afforded the title compound (38mg).

NMR (DMSO-d6) & 1.18-1.25 (2H, m), 1.62 (2H, d), 1.74 (1H, m), 3.1 (2H, 1), 3.25 (2H, m), 3.85

20 (2H, d), 7.60(1H, t), 7.69 (14, m), 8.16 (1H, dd), 8.64 (1H, 1), 8.84 (1H, 5), 10.70 (1H, 5)
LC/MS, t= 3.45 min, Molecular ion observed (MH'") = 449 consistent with the molecular formula
CisHy7 Ny 0, *CLF;

le 251: 2-{Phenvlaming)-4-trifluoromethyl-pyrimidine-5-carboxylic acid

25  cyclopentylmethyl-amide -
T
N.)\H

In a manner similar to Reference Example 1 (c), 2Phenylamino)-4-trifluoromethyl-pyrimidine-
S-carboxylic acid (30mg) and cyclopentylmethylamine hydrochloride (21mg) afforded the title
compound (32mg) after purification by trituration with diethylether.
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acid acid cvclobulmethlamde F FF GI~ "~ 25 CH To a solution of
2-chloro-4-trifluoronethyl-pyrimdin-5-carboxylic acid cyclobutyl methyl am de
(50ng) in 1,4-dioxan (1.0mM) was added 2 nethyl -4-chl oroanili e&félz ) and
the solution heated at 180C under m crowave irrdiation for 3 nut es.
The residue was dissolved in 1:1 30 DVSO : nethanol (1.4nil) and purified by
Mass Directed %%W’W#fication to afford the title coqpesmdygp@any). NVR
7.81(1H, d),

(CDC13) S 1.79d. g{%},}a];jﬁ}&?ﬁgﬂ; ((ilgm()’%i;é 5,5’ 25 P},fﬁ%é}v(lgn n,
398 consi sten St‘n 4 8?%%%;@55%%%%%%%%@/@%(%@ )

2.25-2.63 91H
2007 WD 2034/ §eB0380BcT/ EP2003/ 009217 Exanpl e 254:

o

2-(2-Trifl ororrethvl-4-brorm-phenv| am no)-4 trlfluororreth I-uvrlmdl ne- 5-
carboxylic ac 3% ellrobenplgming) ' SN -1 0
FF/\ F F 5 2- &9 pyrlmd|n5carboxyllc acid

(tetrahydro- pyran 4 yI met hyI) am de (80rrg) in 2-
trifluoronethyl-4-bronoaniline (0.5m) S heated at 190C under m crowave
irradiation for 20 minutes. The sanple urified by mass directed auto
purification to afford the titl NI\/R(DIVISOdG) S 1.15-1.23
(211, m, 1.57 (211, d), 1.60r 09 (21%7 t), 3.26 (211, t), 3.84
10 (2H, d), 7.51 (111, d), 7.95M 211, m, 8.58 (211 s,t), 10.00 (111, s)
LC M5, t 30 3.41 mn, Mlecular ion observed (M/\) 529 consistent with the
mol ecul ar % ormu a C19 H17 NA Oz F6 81Br_ Exanp

2- ( 3- Chl or onhémlesm %SWITWF‘B‘S‘PESW%W af)‘%?y"]r??‘ﬂikf’i"éhﬂjﬂ’aﬁbrfmg)l B23cid 15

(t et r ahvdr ot hileserr-Grifleorpmeisteniling (Obmowas heytedrt 18R yidnrimicrapryeimdiatiopderd® hi opyr an
FIZN \/S minutes. The residue was dissolved in dichloromethane and purified over silica gel (Merck 9385)

using the Biotage Horizon system eluting with 10% ethylacetate / isohexane to 100% ethyl

15 acctate gradient to afford the title compound.
NMR (CDCl,) 51.70-1.81 ( 2H, m), 1.86-2.00 (2H, m}, 2.07-2.17 {2H, m), 2.51-2.65 (1H, m),
3.48 (2H, dd), 5.78-5.86 (1H, m), 7.25-7.36 (2H, m), 7.70-7.76(1H, bs), 8.64-8.72 (1H, m), 8.75-
8.79 (14, 5)
LC/MS, t = 3.64min, Molecular ion observed (MH") = 437 consistent with the molecular

20 formwla CigHi5 F7 N4 O

Example 253; 2-(2-Methyl-4-chloro-phenylamino}-4-trifluoromethyl-pyrimidine-5-carboxylic
acid cyclobutylmethyl-amide

\Q Yo
‘}‘1 N
CH,

To a solution of 2-chloro-4-triflucromethyl-pyrimidin-5-carboxylic acid cyclobutylmethyl-amide

(50mg) in 1,4-dioxan {1.0mi) was added 2-methyl-4-chloroaniline (120mg) and the solution

heated at 180°C under microwave irrdiation for 30 x 2 minutes. The residue was dissolved in 1:1
30 DMSO : methanol (1.0m!) and purified by Mass Directed Auto-Purification to afford the title

compound (36mg).

NMR (CDCl;) 5 1.79-1.80 (2H, m), 1.85-1,99 (2H, m), 2.05-2.16 (2H, m), 2.25-2.63 91H, m),

5.74-5.83 (1H, m), 7.15 (1H, bs), 7.2-7.78 (2H, m), 7.81 (1H, d), 8.66 (1H, )

LC/MS, t = 3.6min, Molecular ion observed (MH") = 398 consistent with the molecular formula
36 CgHjgCl F3Ns 0

25
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A solution of borane-tetrahydrofuran complex (IMin tetrahydrofiuan, | Im)
was added over 20 Smnutes to a solution of

t etrahydro-211-t hi opyran-4-carbonitnle (1.27g) [Hei ngartner @t3 gN ife! y.
Chim Acts, 80(5), 1528 (1997)] in dry tetrahydrofiuan (5m ) under nitrogen
at roomtenperature. The solution was heated at reflux overnight, then
cooled to 20de\&i4mnmi (15nl) was added dropvm se keepcngribsmotzemper at ur e
bel ow 25C, th [ oas, o | ed d. en chl oride was
bubbl ed t hrou “,25: i s - pmeiis 65 of | ux 25
for 1.5 hours,® ) e Te- evaporated tWI ce from net hanol .
Et her (30nl) was added gl Vi ng a white solid. The ether was decanted
and the residue was di ssol vedaﬁl n water |[(3Qml) and extracted with

di chl oronet hane (2 x 30m). s made strongly basic
w t h sodi um hydr oxi de and extra \Mlkh hane (2 x 30ml). The
conbi ned extracts were dried over] pof as&i um carbonate and evaporated to give
the title 30 conpound (390ny) DMsO 8 1.2 (511, m, 2.0 (211, m, 2.36

(211, n), 2.55 (411 rr). b)

2-(3-Chlor 4t i f1uoro h r d ne- 5-car i.c acid 35

(tetrahydr? g@% mg Xc'go ‘%“mg“?eﬁy "Pc %;i”kf' ? %’ié F 018433

PCT/ EP2003/ 009( 1]%’ mpgeniifq HEISHS ar to

Ref erence Exarftditigniyr 291 t"t:ﬁ'?“’di“ﬁ&n@ﬁ%?ﬁ"ﬁd)ﬁ“@m‘“ auto-purification to afford

trifl uoromet hyhesie somperrdi@lBar boxyl i ¢ acid (95 ng) and

4- (am nonet hy | NNROMEGAG) b A3 2R m). 167 CHod), 1686, w). 3§ACH., % A& €Hitl, 384 onpound

(92ng) . 5 NVR (UDNBEDS OB, dp 7195281, @2 BES H) s,t), 10®FIH, 811, m), 2.01 (211, m, 2.60

(411, m, 3. 10LG/MS,1)3.4Y mbiOMoléchibdion abperved VBT £ 420 Bonsibtint with hbmdlebdldr, m), 7..96

(111, in), 8. GRmkd&lH,N0,B8"81 (111, s), 10.6 (111, s). LCIMS CF111437, t =

3.61 mn, Mlecular ion observed (MH) = 431 consistent with the nvolecular

1‘202 f27U|461D|C i}ig&%ﬁﬁi R33N R ophthy Y :‘wéirﬂglgrr%ﬁﬁﬂl}d-mﬁr}ﬁdilpne-s-caﬁbg lisagd
& b} dfidel yl=yvrimdi e xyl i i

@&vr an-‘f%ﬂ E

(tetrabvdrot hi'op -V v amide F FC N"I NHS
a) 4-(Aminomethyl)tetrahydrothiopyran

H,N
S

A solution of borane-tetrahydrofuran complex (1M in tetrahydrofuran, 11ml) was added over

20  Sminutes o a soluiion of tetrahydro-2H-thiopyran-4-carbonitrile (1.27g) [Heimgarimer et al, Helv.
Chim. Acta 80(5), 1528 (1997)] in dry tetrahydrofuran (5ml) under nifrogen at room temperature.
The solution was heated at reflux overnight, then cooled to 20°C. Methano! {1 5mi} was added
dropwise keeping the temperature below 25°C, then the mixture was cooled to (°C and dry
hydrogen chloride was bubbled through for 15mins. The resulting mixture was heated at reflux

25  for 1.5 bours, evaporated and the residue re-evaporated twice from methanol. Ether (30ml) was
added giving a white oily solid. The ether was decanted and the residue was dissolved in water
(30ml) and extracted with dichloromethane (2 x 30ml). The remaining aqueous was made
strongly basic with sodium hydroxide and extracted with dichloromethane (2 x 30ml). The
combined extracis were dried over potassium carbonate and evaporated to give the title

30  compound (390mg)

NMR (DMSO) 8 1.2 (5H, my), 2.0 (2H, m), 2.36 (2H, m), 2.55 (4H, m).

b) 2-(3-Chlorophenylamino}-4-trifluoromethyl-pyrimidine-5-carboxylic acid
35  (tetrahydrothiopyran-4-ylmethyl) amide
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Cl HIn a manner simlar to Reference Exanple 1lb) 2

(2, 4di chl or opheny] am no)-4-trifluoronmethyl- 15 pyrim di ne-5-carboxylic acid
(106 ng) and 4-(am nomet hyl )tetrahydrothi opyran (79ng) (Exanple 255a) gave
the title conmpound (82ng). NWR (DVMBQd6) S 1.27 (211, m, 1.55 (111, m, 2.00
(211, m, 2.59 (411, m, 3.08 (211, t), 7.47 (10, m, 7.57 (ZI3HlANdZ}]U7 7.72
(111, m, 8.59 (111, t), 8.64 (111, s), 10.0 (IH s). 20 LC M5 CF111493, t =
3.70 min, Ml WOI4PI84E¥N observed (MH) = 465 consi st ent PEIER0034¢9217p| ecul ar
formul a C18H1735C12F3N40S Exanpl e 263. 2 ( 3- Chl or ophenvl an

i no)-4-trifluoronethvl-prinudi ne- 5- caf ybic acid (2-oxo- propvD-amide F F

a I/ ~ O 25 To a stirred solytion

2- (3chl or o- phenyl anmi no) -tri f It T yriﬂn'/m-car boxylic acid

(2- hydr oxy- propyl ) - ami de (200 hyl sul faxi8le (6.0n) and
triethylam ne (324ng) at 0C was adaed a solution of sul phur

trioxide- py“ﬁla%ﬁxﬁmhﬂxkéf&%%nwlﬂlzmmﬁ‘dpﬁééh&%ﬁb)dﬁ 30 (6.0m). This was

al  owed to wag, )gﬁ@acﬁ’@} ;ngr4_( QWD&I I\r was

di | uted vvlth e W ce Wt chloric acid.
The or gani %?“L\?ng‘[s"%g? g,ﬂ o9 ‘E‘%N 2007 WO 2004/018433

PCTI EP20037 00 an eva orated. The s |l e was purified by mass
directed aut o@@#@g%ggﬂgﬂ% “’t)ﬁént(ﬁF‘ézé?) ot 4 éér) 0% NVR

(DVBO- d6) S 2(1Hem) 537 (1E 1), 7.6§ (4 np. 7 $¢ (1Hgm), 8.63 (B, O, §.p} (1Hcp), 106¢ §63(111 t), 7.67
(111, d), 7. 9150'{@@1’111@@73GBmMMelioykmsabwd T‘H‘“ cpnsistet it @e (113, s)
LOMS, t = 3. m@eqqiﬁ!rfomﬂbpmﬁ]k%ﬂf‘"nmsobserved (MEr) = 373 consistent with the
nol ecul ar 1a’)orrml a Cs Hz d O F3"C Exanple 264:

2- (3- Chl or ophegyhaMen o abrdiolbh mﬂuwm; A bAagthie aci d (di oxo-
10 hexahydr o- _qrr = -am de N'LNH S~ O

O H 2-(3- or ophenyla m no) - 4- rlflurororrethylpyrlmdlne5carboxyI|c aci d
(tetrahydro t hi opyran-4- 15 yl met hyl) j:;ﬁ (Exanmpl e 255) (82ng) was
n

di ssol ved i n dichl or onet hane c(lw\ a

In a manner similar to Reference Example 1b) 2-(2,4-dichlorophenylamino)}-4-trifluoromethyl-
15  pyrimidine-5-carboxylic acid (106 mg) and 4-(aminomethyl)tetrahydrothiopyran (79mg)
{Example 255a) gave the title compound (82mg).

NMR (DMSO0-d6) 8 1.27 (2H, m), 1.55 (1H, m), 2.00 (2H, m), 2.59 (4H, m), 3.08 (2H, 1), 7.47
(1H, m), 7.57 (1H, d), 7.72 (1, m), 8.59 (1H, 1), 8.64 (1H, 5), 10.0 (1H, 5).

20  LC/MS CF111493, t = 3.70 min, Molecular ion observed (MH") = 465 consistent with the
molecular formula C1gHy735ClF3N408

25

To a stirred solution of 2-(3~chloro-phenylamino)-trifluoromethyl-pyrimidine-§-carboxylic acid
(2-hydroxy-propyl)-amide (200mg) in dimethylsulfoxide (6.0ml) and triethylamine (324mg) at
0°C was added a solution of sulphur trioxide-pyridine complex (250mg) in dimethylsulfoxide

30  (6.0ml). This was allowed to warm to room temperature and after 2 hours the mixture was diluted
with dichloromethane and washed twice with 0.1N hydrochloric acid. The organic layer was dried
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an ice bath. A solution of 3-chloroperbenzoic acid (95ng ; Lancaster 50-56%
i n dichloronethane (5m) was added dropw se over 5 mna. The resulting
solution was stirred at roomtenp for 2lna then a saturated sol uti on of
sodi um sul phite (10m) was added and the nixture was stirr@d W5 rains.
Di chl or omet hane (20nl), saturated sodi um bi carbonate solution 20 (20nl) and

wat er (30nml) wwoeerdied, separated and the organi cs wer geMemhigehont h wat er
(2 x 30mL), dried over magnesi um sul phate and evaporated to an oil.

Purification b{aPdirdes ripe sagle 8p§ Rugified g mass direetprd ayterpatificativa rorerd anol

10: 1) gave the thetiflecospepd@ie)-(17 ng). LOMSt = 3.09 miry Ml ecular ion
observed (Mt) = 463 consistent with the nolecular fornmula 25

C18H1835CI F3N4 BB Ersdpicrs 216 BIR §)24.13 (21, d), 7.10 (1H, d), 7.36 (1H, 1), 7.67 (1H, d), 7.96 (1B,

4- Di chl or onBeny), &ga (1B)s), 4.94 (i, f), Logs@rEeshvI nvri m di ne- 5cazboxylic acid

(di oxo- hexahydiLomdsl =3, k] MoREt ion bisert-dayh ) 287 Hnsiskentwith tonfelecular foltlura | HY N'N
HL1S, O O Gcﬁﬂi(k‘bgpsascﬁi m | ar manner to Exanpl e 264,

2- (2, 4di chl orophenyl am no) - 4-trifl uoronet hyl pyri m di ne- 5-carboxylic acid
(tetrahydro-thi i.4- thyl ) - am ¢ ARle. 25 7 . and 3-
chl or oper bggzo%é ks TTE CC 2 allaio Gl 8 2 3 JAN
2007 WO 2004/ LOMSt - 3.21 min, Mlecular ion
observed (MH) = 497 consistent with thg nolecular fornula
C18H1735C12F3NAG3S Exanpl e 266: Preparfajifon of Nanom |l ed Conmpound 5 2.5 g
of conpound of exanple 176 was wejghed 10 . nil centrifuge tube. 25 m
of 0.3mm yttrium zirconium (Y’;ﬁggﬁ m¥ | fnglbeads (Manufacturer:

Tosoh, Japan; Supplier. den rd. , HbatehS®. 5280130030)") was
weighed into a 50 M nmilling pot. 2245 m of aqueoUs 1.5% HPMC was neasur ed
with a neasuring cylinder into a 100 ml beaker. This solution was 10

h i sed f it _ . . I
e o b et
onogeni sed"at * the” f ouest s g_ec Serting .&1@ 11 the Dowder was wetted. This
was repeated uftifi ﬁ%?&@ég&?{gﬁ : }fﬁ}{?“?ﬁeﬁiﬁ?j Bt &) 8eed of the

honogeni ser wa &R . : : @B%i?@ﬁg’i strade
honogeni sed f of°oR i fer3d then 3ptyfgied olutiqnof sodiumespiphie (18mD Wasadded pdfied t o st and

for 30 m nut esmixture was stirred for 15 mins. Dichloromethane (20ml), saturated sodium bicarbonate solution
) 20  (20ml) and water (30mi} were added, separated and the organics were washed with water (2x
30ml), dried over magnesium sulphate and evaporated to an oil. Purification by chromatography
on silica gel (dichloromethane/methanol 10:1)gave the title compound (17 mg).

i

LC/MS t = 3.09 min, Molecular ion observed (MH") = 463 consistent with the molecular formula
25 CigH; 835 CIF3N4038

Example 265: 22 4-Dichlorophenylamino)-4-trifluorometly imidine-5-carboxylic acid
dioxo-hexahydro-1/5-thio -4-ylmethyl)-amide

Fl '
Fq
peSenae
SN H =0
o ©
o H

30
In a similar manner to Example 264, 2-(2,4-dichlorophenylamino}-4-trifluoromethylpyrimidine-
5-carboxylic acid (tetrahydro-thiopyran-4-ylmethyl)-amide ( Example 256) (72mg) and 3-
chloroperbenzoic acid (146mg) gave the title compound (63mg)

35
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15 order to allow sone of the foamto disperse. The suspension was then
poured into the 50 ml pot containing the YTZ nulling beads, stirring to
rel ease any trapped air. The lid to the pot was then fitted and the pot
sealed with sone Nesco film This procedure was repeated for @3sgeong 50 ni-
nanom | | ing pot and both pots were placed on a Retsch ml|l and mlled for a

total of 8 howb3oesnkld M I 1ing pots were renoved from pgeRedmeM |1 and
|l eft to cool and for the foamto dlsperse 20 overni In the norning the
iR

suspensi on an&%ﬂ“%k@&r’@%ﬁ?‘ﬁb@%‘ﬁ M YT cops teyoplerblat)i amet er
screen. The cdmmulnCesHirofeEdesS0 nl pot was washed with aqueous 1.5% HPMC:
10% of the original suspension volune (i.e. 2.5 m). The suspension from

the 2 pots Mﬁwe%ﬁ@mﬁam&ﬁma@@&mﬁhe suspensi on obtained fromthe
met hod aboge was narre the concentrate. A sanple of the concentrate was
.

di luted I trat f
2|5 zg/em ) lI'Elg rst ?%m%b%ﬂggg g'a\iﬁ 52n'glle(rfl m}?lr]o:]ao:‘ O'?hg

trat Sk ome ﬁ%ﬂ PRICL: Bl
Sym% ww““ﬁqﬁmwm sk o LA™ 10

W detection! Tigglen ftjo@ ] 00 ml eakgp, {Thip solition wess, ¢ 1 f | yor o
acetic acil@ (mmﬁfomwm‘@ T‘ET?“EL hyTpogenisa AgPraimtidy 200 megfthent R
s, 0 90 10 253 ofe @apoupdvas gddedro the HPMCgelutipgant homoperdsed) g fe eSS spp® 2004/ 018433
PCT/ EP2003/ 00 8Xirg untid the Hfvdcr Gragwatied: {This wes refieztel vatil all e cospovmd haddeanpdiidd. out on t he
Lecot rac | asemhgxspéet bfthechomégiisetnna gt @ereascliemaxdBin abdthe mspensivhewn in Table B
al ong W t h t h@ohdedided fHr f e AriifutdE! BHid suspehsidiivR alloded fo QlandrOH PP HinuGOiA Tabl e B:
Particle SLszeoégawﬁw%mel%hﬁafo@nhmwse#mmls&smwtsﬁ&lpm&eﬁﬁtbmLkm ot © -
Co.y-4. G@ontaﬂngftheﬁzm!ﬂh&beads gt&nﬂﬁnélﬂgany&appéﬂan M%ﬂ@m&? 15 68. 7
0.33 1. 78 > fitted and the pot scaled with some Nesco film, This procedure was repeated for a second 50 ml

nanomilling pot and both pots were placed on a Retsch mill and milled for a total of 8 hours.

The milling pots were removed from the Retsch mill and left fo cool and for the foam to disperse
20  overnight. In the moming the suspension and bead mixture was passed through a 200p, 40 mm
diameter screen. The contents from each 50 ml pot was washed with aqueous 1.5% HPMC: 10%
of the original suspension volume (i.e. 2.5 ml). The suspension from the 2 pots was combined to
make 1 batch. The suspension obtained from the method above was named the concentrate.

A sample of the concenirate was diluted 1 in 4 with agueous 1.5% HPMC to give a nominal
25  concentration of 25 mg/ml. This first dilution was assayed by HPLC. The concentration of the
concenirate was calculated to be 91.21 mg/ml.

HPLC conditions

Colunm: Symmetry C1g 5p 3.9x150 mm colummn; flow rate 1.0 ml/min; columm temp 40°C.; UV
detection at 280nm.
30 Mobile phase gradient: A: water + 0.1% trifluoro acetic acid (TFA)
B: acetonifrile + 0.1% TFA

Table A: HPLC gradient

15 10 90
20 10 90
20.1 90 10
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A dilution of nomnally 15.0 ng/ml was prepared using 21.36 m of the
concentrate and (100 - 20.34) m = 83.64 nil of diluent (aqueous 1.5% HPMC).
Conmpounds of Exanples 19, 34, 194, 217, 228, 247 were nanomi | had;jmnig 1 g
scal e using the 10 process descri bed above and the particle size anal ysed
pre and post nanomlling. The results are given in Table C. Table C lie-,
6 {c "} 6 EXwdodsissds68.7 0.64 2.53 Ex 217 5.70 34. Sctvepshosloordr Ex 19
5.22 25.5 0.40 1.40 4.65 473—0—44-1—-60—6—+333—F—0—56 1.97 10.46 32.7
0.18 0.56 120 2 3 JAN 20091 WO 38004/ 0118428 PCJr/ EF$0034009217 For nul ati ons
for pharmaceutical use incorporating conpounds of the present invention
either pre or post nanomlling can be prepared in various fornms and with

nEXugen{)ngzgé_ci Ph Bfiéesﬁeéﬁa@&@%ﬁ%ﬁédoﬁ%%mi%ﬂdha@&bﬂﬁ&&sﬁfﬁa ' _%g,?#as;ahpw 5
cal 18R T F U S0 CrbE RIPHP Bl mp il Brnod

phar maceuti cal accepta erivative 0 ny) is

aerosolized fregds.net efﬁ.qu%m?&al er to deliver the desired anount of
e

drug per use. Exanple 268: Tabl Forrmul ation 10 Tabl ets/ | ngredi ents Per
Tablet 1. Activeé Fngred epE 40 ng~(Canpound:lof T '
pharmaceutical | y|; A EREANeaRAT
acid 20 ng 4. Sg 57 Mg
for tablet formul; A PREECE!
m xer/ bl ender. S§f# et e s antied por: 1) iporpentln )
carefiil mxing er each addi tTon UNtif The [mass 15 0] a constytency to
pernmt its convel dixemple Féwet dBdhul ep. THI wet| mad83i s fonvEBt ed|t o granul es
by passing 'gt t froagmam oscrTTartng granutator usi ng No. 8§ Tmesh (2. 38
nmr) screen. The wet granules are 25 then dried in an oven at 140F (600

unti | dry. Theﬂmﬁ&m b 18 Sarh H@g&gﬁ@@&%&e&@gﬁ%&ﬂ&m Mot and the
(] )

| ubricated gra .459%=a§3%4%90 I es a%gmgs - et press.

Compounds of Examples 19, 34, 194, 217, 228, 247 were nanomilled on a 1 g scale using the
10  process described above and the particle size analysed pre and post nanomilling. The results are

)

192}

given in Table C.
“Table C.,
Ex 247 | 13.2 | 68.7 0.64 253
Ex 217 5.70 349 034 1.30
Ex 19 5.22 25.5 0.40 1.40
4.65 471 0.44 1.69
6.78 33.7 0.56 1.97
10.46 327 0.18 0.56
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Exanpl e 269: Parenteral Formul ati on A pharnmaceutical conposition for
parenteral adm nistration is prepared by dissolving an 30 appropriate
anount of a conpound of formula (1) in polyethylene glycol wt BK@\Edﬂgg
This solution is then diluted with water for injections Ph B 3 Om).
The solution is then rendered sterile by filtration through a 0.22 mcron
menbrane filt@igan@diesal ed in sterile containers. 121 pdr@pdduedP07 C ai ns:
1. 2-(2,4-Diehl orgppheny_l am no)-4-trifluoromethyl pyrim di ne-5-carboxylic acid
(t et r ahydr opyr an- ZZopPidensferphagrgoptical pse ncamarrting cerpropnds pf e prescs Fivepsipe
derivative t h&fhsggre or ppst nanonmuiling can be prepared in various forms and with numerous excipients.

2- (2, 4- Di chl oEwmpintensfseaviforaylatignsiareigiven hslownet hyl pyri mi di ne- 5- car boxylic acid
(tetrahydropyran-4-yl methyl)-amde. 3. A conpound as clainmed in claim1 or

cl aim 2 i n5naBgapdleR6T BihslineFdnaulation 4. A phar maceuti cal conposition conpri sing
a conpound as cl ai AGghpbidd 8NMHmoR €) &fa pEdnAdcBicdlly b@eplible Qérivative BigesTRE aiglhd Cal |y
accept abl e defgougy isUGobliRd AR a mebred Ao RANIFR RINe} Hlesife@ RS of & pePrRe.Cl @l MBI N
claim4 further conprising a pharmaceutical carrier or diluent thereof. 6.

A phar rraceuti%g! EQE@J?&MFEQJ@% claimed in claim4 or 5 further conprising a
second thgrapeutic agent . /. conmpound as clainmed in any one of clains 1
to 3 or a pha&ﬁcriuti cally acceptable derivati vc—i)tgweof for use in human
or veterinary-Hes fie- 8. A conpound as clained i %‘one of clains | to 3
or a pharnacelrt i cl\fiyF able derivative there8t™ or use in the
treatnent of Eorpnad efifgmulpk) @ phaymecanicaipeesatatisderirpéivedct i vity of cannabinoid 2
receptors. 9.2A cdiwpotan® as clained in any one of &méns 1 to 3 or a

phar maceutlbcaBl y adgeipecibl e derivative thereof foRlmge in the treatnent or
prevention of 4a ccwdihAmatsuch as an i nmune di sorgesg an i nflammatory

di sorder, paip, rhegeeakei d arthritis, multiple sclaneg s, osteoarthritis or
osteoporosis. 10. The use of a conpound as clained in any one of clains 1 to
3 or a pharmaceutically acceptable derivative thereof for the manufacture

of a therageuj WA .treatment or prevention of a condition such
i T B S I Sl S B
conpound as crﬂﬁa‘aﬁ% thfbﬁﬁ“‘gm@rwf’%%"%':ﬁrsm% P%F"r?é‘a’lf:i;g;’é‘%afs@i BoHAPei n t he

pain is sel eLtPETESHTFHM QRS BIS paf e AL B g PSPaith,
neur opat hi e p&FoHeh fasllatinggaulater ying a NorSrngsh (-8 cEpereR, TBOYY BBPTEAT ve pain,
acut e pai 85antenrigd &japaven #A40°D (66°C) mp¥gl gry Phe dry granules are lubricated with ingredient

No. 5, and the Iubricated granules are compressed on a suitable tablet press.

Example 269: Parenteral Formulation

A pharmaceutical composition for parenteral adminisiration is prepared by dissolving an
30  appropriate amount of a compound of formula (I) in polyethylene glycol with beating, This

solution is then diluted with water for injections Ph Eur. (to 100 ml). The solution is then

tendered sterile by filtration through a 0.22 micron membrane filter and sealed in sterile

containers.
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12. The compound as clainmed claim9 or the use as clained in claim10
wherein the inflammtory disorder is selected from Chron's di sease,
ul cerative colitis or inflammtory bowel disease. 123

13 JAN 2007

Claims:

1. 2-(2,4-Dichlorophenylamino)-<4-triflucromethylpyrimidine-5-carboxylic acid
(tetrahydropyran-4-ylmethyl}-amide or a pharmaceutically acceptable derivative thereof.

2. 2-(2,4-Dichlorophenylamino)-<4-rifluoromethylpyrimidine-5-carboxylic acid
(tetrahydropyran-4-ylmethyl)-amide.

3. A compound as claimed in claim 1 or claim 2 in nanoparticulate form.

4. A pharmaceutical composition comprising 2 compound as claimed in any one of claims 1 to 3
or a pharmaceutically acceptable derivative thereof.

5. A pharmaceutjcal compositiop as claimed in claim 4 further comprising a pharmaceutical
camrier or diluent thereof.

6. A pharmaceutical composition as claimed in claim 4 or 5 further comprising a second
therapeutic agent.

7. A compound as claimed in any one of ¢claims 1 to 3 or a pharmaceutically acceptable
derivative thereof for use in human or Veterinary medicine.

8. A compound as claimed in any one of claims 1 ta 3 or a pharmaceutically acceptable
derivative thereof for use in the treatment of a condition which is mediated by the activity of

cannabinoid 2 receptors.

9. A compound as claimed in any one of claims 1 to 3 or a pharmaceutically acceptable
derivative thereof for use in the treatment or prevention of a condition such as an immune
disorder, an inflammatory disorder, pain, rheumatoid arthritis, multiple sclerosis,

osteoarthntis or osteoporosis.

10.  The use of a compound as claimed in any one of claims 1 to 3 or a pharmaceutically
aceeptable derivative thereof for the manufacture of a therapeutic agent for the treatment or
prevention of a2 condition such as an immune disorder, an inflammatory disorder, pain,

rheumatoid arthritis, multiple sclerosts, osteoarthritis or osteoporosis.

11.  The compound as claimed claim 9 or the use as claimed in claim 10 wherein the pain
is selected from inflammatory pain, viseral pain, cancer pain, neuropathic pain, lower back

pain, muscular sceletal, post operative pain, acute pain and migyaine.
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12. The compound as claimed claim 9 or the use as claimed in claim 10 wherein the
inflammatory disorder is selected from Chron’s disease, ulcerative colitis or inflammatory

bowel disease.
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