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Pyrrol opyridine Derivatives The present invention

relates to novel pyrrolopyridine derivatives,
w@basmanest i cal conpositions containing these POIVEP200§/806266

and their use in the treatnent of diseases,

particularly pain, which diseases are caused directly

or i ndj FeENV -BYRANDINEEEERBENITEEE SATQVAAL | Vi ty

of the cannabi noi d receptor. CannaE|n0|c are a
speci fic class of psychoactive conmpounds present in

The ifhadh 9@@)’ & pl{&ﬁg gﬂ'rﬂéﬁ|n§-§tﬂéa\f§dn|trller@ér“gﬂn}eg fabout

Si Xty d erent he nost representative
pharyegasyticah APRABESIHINS cOPREIND theosamm @s yeallasdp theseseeaf dhase

den&a‘ﬁ%@ﬁ* %@?@B%Pbrﬁ‘e* a m'é@e%@HtQSr ol trteiéﬁ"néd"t' SF BRELSLIFK and .

|V|téaée cannabi s dates back to the ancient
catheywaﬁ reladedbdisesien sUChh® piberosclomsisy banesdiggpses sHehabi s

oste\ﬁ’ﬁérogéeﬁ:‘flérﬂhahd}?arﬁ Fﬁgﬁ sc%er@%hbﬁrﬁs rHEugﬁa%lﬂ‘%rtﬁﬂ@ and

sonme gynaecol o |ca sor ers. These uses | ater becane
muMNﬁé@%@Bﬁl@“b@"@mepaméWéﬁﬁdHQGQBmh@dﬁﬁhbls extracts
were included in the US Pharnmacopaei a and renai ned

there until 1947. Cannabg' noi.ds ar knovvn% |
Cysiginer RpleAsCIPERSEEt DATHP] R?@Edasgygtc ARCIeHaPbPY fsxeg%ﬁ%ence of

a cy&t'éﬁ]er@@tdué FRAE Calytib eitd16f tAE ehAn& SNt titdseRbMasss S¥St em
on_the cardiovascul ar system Thgse effects

assqcm%%h e rarag| Qﬁ%’a?%ﬁloﬁ@ﬁg P{PcERiNg SGRPt& S MaB¥phor i a,

pathdtgicae&iadidern. or@m2assd Heiths realiBof Mﬁﬁﬁ%eﬂﬁ@rdf cystkife
an var%/?s ystem c arterial pressure. Peri

her al
proteases sueh pg PYR&EXPIESSIOP Oh ERhaLIce 55’%\{a|t|pr&t ystelnae cathepsins,
e.g. cHMMEPORBIUl BIS ONF, aech dlads! cﬂrmaécbraal diﬁymegl/m&h@@rﬂnphcated

opserved, The cap abj | it cannabhinoids to r
v R A5otHess PR larkhdionortar BEd ARiHe, seeh TS
oste@B&@@ﬂél f0EhoRY, ToRIary GisédseOathlobcldRisaltbRtmuiegis€asgs and
E. Hollister, Health Aspects of Cannabi s,

'nfeqﬂﬁaﬁ AiSEB?Syi cal Reviews . Vol . 38, pp. 1-20, (1986).
CatH\Apism K ﬁ@@lstwmg cd(ljlé SRSy tit Oalaladdirid geatimabe aetlndgasqsﬂra? &t
c ul ar, an mune responses and exhi bi
al. ol o 2156 s?%%é%@eed precRTanG Sxprosse
osteéatasﬂsramoarm‘i@taﬁd DkEﬁw@tbeBigdé E{&ue@rﬁg (l)e§rhIBTHTB79138ﬁe1995)
It cioeS Ko BeRs rﬂatfmﬁ%tﬁﬁﬁsmdvi]i@ ﬂ'%gaéim% '@naé'g(*%ﬁ'enah etal,
Biochamnali s, V@?ﬂ@%%’fggfﬁrgéla%he d@tgdpodmeamdnomé@ndoeh earards such
oac effe causin ence a
s R st P A e b e RS S e e ang
remmrft_,lmge(e_ olb@ﬂ esdrmll BlokIOherd. 7 f 1280 7- 14%!521{019930 )\Amﬂkltldamof
this fie as. been ongoi n i nce the ' evi dence
cathpiih &aHonl Badk Pane PR BRE pEp S et rusdiaed BN AL
Catt@pindk rrmniitbge rﬁ’@ﬂth@t@ﬁhe rap@séiineganongadntc dgeng folNbe
ef f c£ eten %&S\/ the | ack of receptor -
trea@pec{ﬁg {!lge?sze RN ?’ﬁ%S\J FHERH B Frat i on concer ni ng
Sukl&ﬂ/a&t’tdﬂ)gbﬂ};cﬁblslnmﬂn’ﬁdzl B'ﬂfg—d&k |1@aa)|dhmdhereeﬁed delh&mstniatleyl that
ce ubt ype se oun
celis st HaRRahAOT B e bt REE Wik G S ERRR R an "
atheraxtidretit plalqaels@limrsyntheslze thmepldstaht aladthsdsi Gﬂbeps&md andrﬂ y
.to,a | esser eri pher evel. ew
Mty odra S Lpd i o m e IGE FRECERIreBEF. s a st
proces&£Bl dtheroSelerolbitesictadestabiizatjon! $hu&udlheumta1nbllsm of the
nabl n d Recept or C . ' . )
exr R BN AP I oG s D G B TEE 4R B ey
uporT the lssows dboas cah, czoi aitically eniluence( theRahipalvmgnifedations ofed
he .spl ee and t
el it B PR T RO R o ey
"Mol ecul ar Characterization of a Peripheral
Receptor for Ca Vol . 365,
61-65 (1993). Re mﬁﬁ"ﬁéﬂgﬁ‘mg%ds have beegp
prepared which are capabl e of acting as agonists on

both t he cannabi noid receptors. For exanple, use of
derlvatlves of d| hydroxypyrrole (I 2 3 d e) I

o - . o, o o o S
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Eur. J. Neurosci. 20: 2311-2320.) The role of CB2 in

i mmunonodul ation, inflammation, osteoporosis,
w@anditzmescul ar, renal and ot her di sease condi PCDRB2005006266

now bei ng exam ned. Based an the foregoing, there is a

need for conpounds which have activity against the CB2

receptor. Thus, CB2 nodul ators are believed to offer

ath@ﬁs&@bﬁ@@la@@@nmmd @N@Erﬁbp&hg Kodrayéres et dites @pulaqﬁes prone
i mmune di sorders, inf]lanmati on, o0Stepporo r enal

to ryRIURAMAIER EPREE St ap gHediNe yay of BVER AT .ee'%tﬁs The |
Lukepdfa@imtn Krbéws%obmrs P66l pSteAOMadtolpid (ARLRBIsdHEN Biophys.,

2053 9% EE2 L i e 20,2 BB 250 PR et B o

actiGHSE@ddhieN ., Q@@t@3m4@919§8?313|s§m01m% &feries overexpress
der||avat|ves and th i.r use ashéﬁZ rece tor no atorfs,

bothfatersit & apd &and %‘ tareciPesehesiciesey 9 %?F-’f Bt 1 f mos
abubtisRled@b§enolid emnfteseﬂﬁysteméqmﬂeages‘ I ERMENNERIPIDRSEF6-883,

ool 6, e 1553180047 SR56, EEEhabed P, €82 (CCPR o

goaazkmemlhat/@aerﬁanstt@t@nhatrumientwomﬂcbp%m@ QS@fucé@ atherosclerosis

ctlve nDunt of _a co
in LB et Bar ion CaRT b fipshiagt (e bRcREtsars Bomm.
312/ 11@1*9‘-1 02‘4 Qb@s faﬂ?ébtdénlitﬁlstrétéﬁ e b B ©§thé§§|n e(narfd@ afd capaible

feren on ef f ect
of o§HRag HEla A I sed S ol G T o R T s el hepgin K.
and® @ssmem‘pedwmgﬁ@dr@ﬁéra@clér@@sthe SpeCI fic receptor

sub-t s desirable. The natural nt het.i
Catihin RS PR SN ST AE AR St TGSt Pl
prodedsiig irdRurb & ans MolEE ¥ntifed-reddntifg e8listot Olin. @Rt ans, 3¢1

soc 08 RS it S P el D e hnenci

assddited QB PIRNINAIRA aeuaramnaihmﬁmudé didBtiekd) ea@t;owettm@ Clin.

Invqsﬁl \J—gﬁt ?%ng%" 2@6% ve S?ﬁﬁg g%%:%pnf;tgqet% Prg? rrﬁ‘jbltlwf cathepsin

S ln\M\/@raﬂefB at)ﬁbamt@eNBﬂééeaﬁdoﬁ@n@ﬂévé@irﬂ@ﬁtohGfgah&rpﬁbl&c CR
3=CRn - group or X3 is NR12 and X2 and X1 together

au"‘?"BF‘HPESV CR 13=CRp - group; Rl is selected from

Itis E}sldrmﬁﬁb ed @ 1ﬁ8ﬁiakw1al P@?en@AﬁM(daﬂMh k\éd) 034040287 that mMRNA for
al osubstitute S r

cattEERE,IR ViGN BT 8nigiaboels of SRepi AT BbesEisieator

of cihéssitai lﬁHﬂb‘(dw)taWee aeleaehiad nMicehaniaal gpetatgesld ivi these
sybstituted 4- to 8- nenbered non-aromatic

Yerocyclyl ring; R3is a 4- to 8- nenbered

non-aromati c het erocycl yI group, a C3.g cycl oal kyl

@58 Briuiye S-ibhos e FETONRR baya beeh Eaites ympbtors o

catrﬁasﬁcy(drmadrlejnyhe tltiterpht&fnml P@téﬁuﬂ)pllaﬁlt}OrO\NO/\mmmm be

(Noxlzeir@#ﬁérﬁag{jgﬁl—ﬁav%%b ruQ ral@&la%r Aggmggﬁ%lﬁ%lglnle—“azcéa(?gonitrile

deritrtives wlesd receht®yodisdlodedah kyd04/(MNE49 (ABTREAZEMECAAB) as N p

s 0, .1 ar 2 d X is. 0O SO2; . '
catgbslivs 1B PO T bRy RE eRE iscbsedpRa o
cathepbsistd ant/erdS EBibGorsch O&D KBI02072 A(NavagisiRiarmat@&dBel) and WO

[ N - Menbered non-aromatic
04“%@?£$g%§@§§%€wgégfé%r R4 and R6 together with Nto

whi ch they are attached forman optionally substituted
4- to nenbered non-aromatic heterocyclyl ring; R7 is
OH, G -6al koxy, NR8aR8b, NHCOR9, NHSO2R9 or S(OgR9; R8a
isH or Cl-6alkyl; R8b isHorC -6alkyl; RIO is
C -6al kyl; R1O is hydrogen, substituted or
unsubstituted (C -6)al kyl or chloro;Ru is hydrogen or
G -6alkyl; R12 is hydrogen or d -6alkyl; R13 is
hydrogen or C -6alkyl; gis 0, 1 or 2; and
pharmaceutically acceptabl e derivatives thereof
wherei n the conmpound is not 3-nethyl-7- nof
hol i n-4-yl -1 H pyrrol o[ 2, 3-c] pyri di ne-4-carboxylic acid
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t et rahydr ot hi opyran-1 -oxi de. Exanples of a 7-
menbered heterocyclyl ring are azapi ne or oxapi ne.

waEx@sptass of 8- nenbered groups are azacycl ooCPEREP2005/006266
azaoxacycl ooctanyl or azathi acycl ooct anyl,
oxacyl cooctanyl, or thiacyclooctanyl. Additional
exanpl es of 8-nenbered groups are

It haRZRMNbEFWELRPEHaRA Y he Sy PYlifRline-2-carbonitrile derivatives having the
azat hi acycl ooct anyl - s, s- di oxi de,

genengl EPERdoct anyl - s, s- di oxi de, and -
t hi acycl ooct anyl - s- oxi de. tn one enbodi nent R3 is a 4-
.to 8- nenbered non-aromatilc heterocyclyl group, a C3-8
cycl oal kyl group, a straight or branched G -10 al kyl,
C2-i oal kenyl, a C3.8cyd §nyl, a C2-ioal kynyl, or a
C3-8cycl oal kynyl , any h can. be unsubstituted or
substituted or R . enbedi nrent R3 is an
unsubstituted o pSt i t utfed 4- R0 8- nenbered
non- ar omat i ¢ et clyl Rgroup, an unsubstituted or
substituted C3-8 cl oal kyl' group or an unsubstituted
or substituted G -6al kyk, r&g , Pne enbodi ment R3:.is an
unsubstituted or substitute - to 8- nenbered

wherem- ar omati ¢ het erocyclyl group, or an unsubstituted

L
(optidnalfyosubstitoteshweitrechenammaorertridgentie t@repatiyidxyl (opficoally  sai d
sub%ftn?gg ertﬁ oﬁglo??rjro‘?? hgloggﬁ%) eéa/[aﬁg%t%rcge ﬁ%tﬁeTy nitro (qa ﬁ)CgCIO'
alkyk 61 rteikvl %116)9"@!' §é) (Eet)eldylf OCH e)tatkah)‘sﬁ}ztﬂtiﬁrawtkyl )

t
SO, ﬂ rl@ﬂé%ﬁ@ l)’%ﬁ\/qélnd Ctibfﬁg or §¥ﬁ s(?lnyellﬁ@ R%’h cefit %t{‘sfti\%hg

or “branc group, any
represant begetives GESHEQ, lﬁ@dszizOsQIkﬁd‘dertHdQed I n one enbodi nent
hydr of uranyl , tetrahydropyranyl, or :
Ri 'sgogia 6?%”(E;tﬂlkyl for exanpl e cycl obutyl or cycl opropyl.
R:ig tCm)aéWé eiptich atiy istib$tButed with tQFhHGdr)atkulpsin Cs-1o@ryloxy,
Cs1| {;@é 4eﬁﬁltc§<¥ orteo rﬁé@@@eﬁ%% l?ytéfb I-(%r gb‘NR%Rr opyl

rogen
R; apg dhpre lndepmdentir Ha {Cliadajien [ontlnnaityeueﬁﬁjuf@d rvethtochprrnpre

halo@%ﬁéﬁgeﬂalky@Wo 3 2%¥§;¥]t@< XEIBQQ}QB o%ﬁ%u{?lgﬁtu{\éotﬁgr

ey’ are a Iys stitute
oneeomose batagéns].h &x-ejaliy shlistitutedyith er4 -§unemtRiechsaiurREed

hetegeéyeﬂc ﬁrrgg@&rn&rs. %/ Hgttgt;tgat&ln QIR GRnt BEY a%w@t Lacded

m an “opt | ona i tuted non-aromatic
merhkared satytstsd heteragyelieding aogpiiging @isternatony selemedfram O, S
and%lR5, C% ezéryf YeL gﬁéterb%tﬁgg)tr%étfr%ub;m%gﬁ 1) {r§¥uﬁ§htuents

or unsat urat

'Selepi@dtfwet haleges, 6-Fat Give)ativbardb(Cegladuloxylh (ﬁ@m)ﬁ@é(& -+)alkyl or

(Czﬂhétg,%g?] 1Sr4)a§<y| Bpur An exanple of a 4- nenbered

etero is azetidin npl es of a 5-

R, and rRaépeeiherretnttt tbl@ytttrqgenrto wglcaﬁ%eyp@re eMnd e a 4p¥dnembered
satPMEQ ROty B ri qfﬁ?{}@aﬂyg sQrgstlﬁJ'té'@?\ma? bR ohRlofs ﬁ’élé@én%l or with

rings are’ nor perazinyl or pi
COMRR ot artqmtloeﬁgwrtéer %ﬂreortsmgrbwaer@mﬂt@reagms selec ed from O,
s addWRIMr phol i ne-s, s- di oxi de Further exanpl es are

t hi orrorphol i nyl and _t hi onof | -s-oxi de. Exanpl es

Rs I%H 0§ mom& Iﬁé@ef)aléy/'cquwt'tw?ﬁg\"tarCeO%IBa‘in ROQR0

NRaq-\)gaan@OR@@rm%@@m R§;menbered heterocyclyl rings are
azadc oocCt anyl, azaoxacycl ooct anyl

or

Rs islza r4b?&3vbt0@6em%'wvbstltwe6 Méh derpaencratty! et at! o4kt

hetetn%?r feéts)wcmrrtmcgr errmﬁrac%ﬁo)héreroemthey are attached

orma norp , rrolidin pi peri di nyl,

azetldlnyl azaplne or thlonDrphollnyI S, S- dloxide
ring. In one enbodi mrent when Rl and R2 together wi th
the nitrogen to which they are attached form a
nmor phol i nyl, pyrrolidinyl, piperidinyl, azetidinyl or
azapine ring. In one enbodi nent when R1 and R2
together with the nitrogen to which they are attached
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When R10 is substituted, the substituents may be
sel ected from hal ogen. Li one enbodi nent the invention

wo goosoepounds of formula (1c) or (1d); wherei NnPREPH05/006266

hydrogen; R2 is (CH2)JR 3where mis Oor 1; or Rl and
'R2 together with Nto which they are attached forma
nmor phol i nyl, pyrrolidinyl, piperidinyl,

Rs arlti Rare piipeAgerdly $t, AT Q¥4Ik@ or azes tndh*lb)éted&fattﬁafkﬂitfe@erbbywc

of . whi c unsubsti subst ituted; R3
ringf nprSiB el OB DB I L R i R
Re dret R0y ethef wikraihk Initrayefdo G/h(éthéZ}BérBYJbu@d fouf,a 48FhermberBl

or hranched_ C]- I r ou of whic
sat g Bie ettt gptanaly SConBied Wi Bhe hne & Weithesher,
optiaﬁélhytrj]rtrgﬁ Cbﬁtpﬂﬂ@@}”ﬁ nfcde fﬁéweda&ﬂhgyélecgéd from % S and NRé;

tetra ropyr a _IC can e unsupbstitute
Ra?ﬂdé §t'”dtel9t9%€e”¥'h# ?Q&h@at“wggh or nethyl; R12 is

élwdiagqggéth@rrwﬂem)altomatmdmmbrafﬁay@wmm fbin aeice pleateesd

satlggqeg}[etgelﬁg%zhﬁﬁneg op{lonallly comprlsmg ?ch)lr rrrrt%pet hétgr%a?omn?séfeged

from ©f &-dnd- r@h} or o- phenyl am no) - 3- net hyl - | H pyrrol o] 2, 3-c]
r|d| | ]-1-norpholin-4-yl-nethanone;
RWF t[lgr Cg" ??rlf%/ ro- phenyl am no) -1 -nmet hyl -1 H pyrrol o[ 3, 2-c]
or afbffaﬂrﬂéébuﬂc?ly]acbepﬁhlﬂ@ lrsblﬂithéféofyéremﬂﬂﬂﬂfﬂi’sloﬁi&athepSIn K and
or 0- phenyl am no t hyl -
cattﬁp%noé anarc e{e H'l?lefjﬁ rﬁh@pr%pﬁgﬁg 2l dlcame[n?’for J

trealmérft-of Batﬁbbsﬂrﬁ B(-e#hh&ié}ﬁe@@?n@)etatéd BRbMRigls, e.g. atherosclerosis,

boneg- y%ésg%q% IS%ZOPF%ﬂ Epé?skgﬁlaﬁégﬁon and immune disorders such as

rhed¥n&t3idBirthied Bedirultiple sBRirBYik, - ahd(chrdtic pain such as neuropathic
hol i nyl car bonyl) - | H-pyrrol o[ 3, 2-c] pyri di ne-4-am ne
rhydlrochl oride; N (3 4-Dichlorophenyl)-I-nmethyl-7-(4-no
f hol i nyI car bonyl )-I H pyrrol o[ 3, 2-c] pyri di n- 4- am ne;

AfU{tge aa;% Wfdéﬂrwﬁrﬁt Pcl)obg%r]nﬁaerﬁm ?I ;?yrlmldlne 2-carbonitrile

derilvatis haling 81&9631]9&34 foreHule B- am ne;
N- ( 3- Fl uor ophenyl ) -1 - met h)é r 7- (4-nmor phol i nyl car bonyl ) -

| Hpyrrol o[ 3, 2-c] pyridi nA ani ne;
N- ( 4- Br ono- 3- chl or ophenyl )
1- met hyl - 7- (4- nor phol | onyl ) -

I H-pyrrol 0[3 2-c] pyridiln- 4 am ne;
met hyl - 7- (1 - pi peridinylc
S pyrl dr - 4- am ne;
| - Met hyl - 7- (IRpip |nyI car bonyl
i YetAiy| ) oxyiiphenyl }-I

H pyrrol o[ 3, 2-c] pyri di n-4- am ne;

N- (3- Chl or ophenyl ) - | - et iprm9iad4-no f hol nyl car bonyl ) - |
wherkiRyrrol o[ 3, 2-c] pyri d| n- 4- am ne;

N- (3, 5-Di fl uorophenyl)-1-nmethyl -7-
R repsesenta taoptenal futpstl e}ﬂtsfmeﬂeﬁr@egﬂycqedﬁmqthACaﬁ?'h@ and
[optmarwaﬁﬁ%tézﬁb torRe&aRb Rt o 5% W&t d@%)&?@ét%ﬂfally I'n

certain enbodi nents conpounds formil a
subgtiyted (ithiang or grorehglogers]. €3N0 apd halkgednmbodi nent
RH@Q@@@ (;ng)pf for mul a (I) have an EC50 val ue at the
| oned cannabi noi d CB2 receptor of at |east 50

Ryi '§ t%éa't%@m@wy@apﬁégteatw'mt* clConalyiruyrane s mrIBNAloogns:

or@h4receptor and/ or have | ess than 10% ef fi cacy at t he

receptor. Conpounds of for Sh’&&t{%% &‘a
Rs %’Gt%rﬁreéﬂ?’&%?der?ﬂ}’é' otapid l%@ﬁa'ty st Paenesiaore
haloﬂﬁﬁlé]o(Csmt'!?@lldélﬁyl%Wnﬁl1)1 sURBIUtedWRIEaSE o MoRXksdsNe], When
he conpounds are orally administered to a manmal than
earI i er published conpounds which are agoni sts of CB2.
The invention is described using the foll ow ng
definitions unless otherw se indicated. The term
“pharnmaceutical ly acceptabl e derivative" neans any
pharmaceutically acceptable salt, ester, salt of such
ester or sol vate of the conpounds of for rrul a (), or

o, o o, N a
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hydrochl oric, sulfuric, bisnethylenesalicylic,
nmet hanesul foni ¢, et hanedi sul fonic, propionic,
wao acosarileq salicylic, citric, gluconic, aspartPCI/EP2005/006266
stearic, palmtic, itaconicg glycolic, p-am nobenzoic,
gl utam c, benzenesul fonic, cyclohexyl sul fam c,
phosphoric and nitric aC|ds The terns |ial ogen or

a 4183hembéree suaested BeterityERatty domprisinges hatérloarolrrneelected from

0, SRRANEE 4B i s g Gh Com et o Torle s i .

(C,9amypoor conbinations thereof, for exanple a methyl,
t- bur

o S o SHBE R e AR e AL Hr S 4 e

saturaley Iheteiodylic nd@co)ohomwly g osiitured wnnené loe reed hal&'@rmst andan

ontigfal irer SorRrEnad s moss BrREaats Ao I1og B 2AARtG
Rs i€, qmmfyl @dpmahatytsalbtt&dteu withi( €, Hbyldalkyll, (Cs Ry €C25)-

netE ] iy St TG (P R B ra R RNy

accgptablp sak yredregrent oxy or cyclohexyloxy group. The term
"cycl oal kyl' means a cl osed saturated ring, for

exanpl e cycl opropyl, cyclobutyl, cycl opentyl,
Theageh ahieyalkyl ods @edlimtrendefihition bf oyaliadchyans d baantegdwor

e SE o SR S S SR g SRSy

butyt,asshunal teaiasy biliell d@bylpeabr@pw etgyuardrmémyle doubl e

T S GRS BE e RST bFgnan

2-6 Chi®B A Gtoney)iké aan}] lpentwdamethyl b@yic bulyaisabuty), lerﬁuiry 1B0tye

g PR ol SR oSy RToM S0 BRI

ﬂxﬁ&wrmsﬂbkxﬂyl as a group or part of a group neans a
traigh b
The el | G Tean AT e £ o B o R Besio oy 16 sarbor
atorﬁ@,rlike)blafmh@bﬁm}témbry umtylﬁ]rbmﬂ , isbpropylyéthyl edtnyetiyl,
ex r combi nati ons
The Gt Rl R o e e op GEE RenPA il U haing i prrkgr
atorn§, ﬂkalomyh gleih’iy(;) Ihemllr;&nt){l i 33hr|etrwabbthh bbtytn Cii@blﬁtyl! teianyridugy!,
cycl o cl obut yn cycl opent yn
mo%%’ %ﬁ@%@%5¥ 8 l?naillgns t%eregf Tﬁeytern1 aryl"
Theﬂ’éﬂﬂﬂ@ﬁ)@clo@ﬂ(yﬁﬂeﬁw deyabuhliaf gmglbgmvmg:‘sgs cérbon atommt kech
icyclic ring system
as GG Siafedi, i B8 BYAGoPU S, orat f ¢ f o
Theexmmae)dyaplakwIkew@emmmcbscycfoafkyr grolip héM}ng \Bkﬂacarpon Xi
atort s 25 SHlpafuPHERREHL ediy] RhotpdruSiEFEylang )

cyclbptopyle. g. chloro L& is a leaving group, for exanple

odo PGl
ThelBint ey BFRE Bredb et e RaRFmafe froBhRefRa
carlam s h!Eé:%r|esaraplprgb|teayitandg1aghttnup such as et hyI and
R, R2, R4, R6, RI0O , Ru R12 and R13 are as defined
Thefterm (xypeum@s..)afkyf oeand & (G ls)alkyCgrpwurhieh isfsubstituted avith®

| | ed as set forth in
(CG‘&% |ﬁdé@§‘é%2%§%d%§ﬁ? F?n%&?r%?%) wherein LGis a
Theltemv {Cwg) pteropry| feansea &mpléembmberedlogelid aromatie gidupdraving
1-3 ﬁgt%rc%a%r]i@ Eelgﬁt@m ofn rt]ﬁ{a/g?en OX)%%NS\M?@GSI}% |§§ rag%thﬁr 5 or
6- memmyreda(hetem)gromqnch cR6 beRused, ERarmples IQiQde‘rhﬁtﬁParYér e

o3 SRS TR0, e el afmmayn St

forth in schene 3: Schene 3:wherein LGis a | eaving
group, for exanple halo, PG is a hydrogen or (] -6alkyl
for exanple nethyl and R1, R2, R4, R6, R10, R11l, RI12
and R13 are as defined for conpounds of formula (I).
In the above schene when R12 is nethyl, nethylam ne
and 2 chloroproplonaldehyde could be used |nstead of

~A N OR Al « N Y -
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t he Exanpl es below, by substituting a readily
avai |l abl e isotopically | abel ed reagent for a

wmoeesaztiepi cal |y | abel ed reagent. Conmpounds of PEDEP200E006266

(T) may be prepared in crystalline or non-crystalline
form and, if crystalline, may optionally be hydrated
or solvated. This invention includes within its scope
is0XSkz6lIC thiehYE lokadiaFondr @lisyl qso@mmtmzatala\mlyl bafzimidazolyl,

C ounds. confai ni ng vari abl ter and/ or
o e R b M
The'tege mzthetérbanySmbshs @fmd strhm%éremmadsoménd dréup having

seful in the tr

t t_of
1-3 LIRS SHRYES 16 BiSem B 9B o TR ISP PO PR ( T)
hetéfayrybgfou;sseérul py#gyl aﬁadegegl @$razbion, pmammlye thileyyl n'mthibaolyl

oxafrgtopr Aebih raa-oNt e edRaaFr SErTorY S8ups

are Qgiyeidyiahb Bigyirigyl. r heunat oi d spondylitis, gouty

t hr dj I thrit
TheJoign hasyetrogplsbraakvigdins el gRkul IS PhER &t Pibstite
withdl @58)hetdrbanl grols Giké asleehpliala paidm-4-yavetiy lgealp. and

S EeRRel %@Eﬁ%ﬁ%%ﬁww@ﬁﬁh%ﬁ&wﬂm«

togetheradiihahe ditiigbi tewhicke thegritle boldd aas giem quecu Qaturated
het SSOE i at ed th n1 raﬂne;Fﬁa 1y aSSOCJat§
SRR RN SHF 8% AR A2 P RIR% R PIPEY] He’a%{ atWéazep'”e
rmgcsnmrngsoh@ cd’rif@hll’mirimbré auditiong) heterasens saketdd WiotO, S or
NRf gctlonal wel dis rpers huch as, non, ul ¢ 1 )
o9 {YELLIYS, $GH 2E 3 BPRACIE e tNPTRNGINE: F’ﬂef‘?*é\tﬂr% oS
pines ymﬁpmmepahamapns@@mée@h IwididzolRtine ﬁ.r ditetrahysedtteadots ring.
ost erative t oot.hac .an ‘
The e aABR T b0 de  JTa eI SRR A R Tt a8 e
group, Faapeeferasti. A rafetred halogpw sitbstifiteédigikyrgeoyy B 3effuoedmethy!.
properties in nultiple sclerosis, rheumatoid
arthritis, osteo-arthritis, rheunatoid spondylitis,
out rthr art Comoynds..o
Profh I e o el LR p DS SRR AR
accondegttonforinut | wieareio Ryt (@, s)mkyhsuti‘sletutel:p\aitmw 0@i.4palkyloxy,
syndr o can d op follow ng neuronal injury and
one cﬁg‘qr%gelﬁg?%s Obghﬁek‘rmy persist for nonths or years,
F urteeepremfntedrare hﬁa cnmpgiundd wherjein |y, is oyt alitestitutédatrtoe at
é EX % occur in the peripheral nerves, dorsa
pOSPB ! “Eg fial cord or certain regions in the brain.
Morblguefoped hiecthe derivatiyesiofdfomsulail ehéereadineideptayl/group comprises
£l assi cordi i sease or event that
a tr'ﬁ?%gmsfhﬁla?uggﬁuﬁ%trﬁt%ﬂnle%tggﬁg' Pﬁqc pai n syndrones i ncl ude:
Espdtialyetrefermed 4oty Ryyrintdine-2t aaghonitdle-depieativiels ©f trevieventiat k
pain; multiple sclerosis pain; fibronyalgia;
'HTV-r el at edneur opat hy; post-herpetic neural gi a;
- 4-3rhygenxy rlapropetb 4 B-trifeupreameth pphiemy ) @y dinidimeg 2 foadrongtigsi cal

- 4-43n($%gﬁdlnﬁlgﬁtﬁ>tr%§a}r?¥] SI tglﬂscg:rgﬁaﬁtgggawgﬁ)ﬂh—?)(rlmglﬁfn%rﬂ Earbonitrile;

- 4-[8i (N fetrilrb topy BMin@ atropytieB- (8- trifloargmet yipheay)-gyingislingr 2

cad&ﬂﬂﬁ@ to have Iimted efficacy, conplete pain contro
'S raTer achi eved. The synptons of neuropathic pain

- 4-[ar(¢-natbyl tikIsiazehen-é ndgEopoie (aiduaiometiyipendboufimising-2-

are:

‘ Caﬂﬁﬁnmgontaneous shooting and | ancinating pain, or

orng, burning pain. In addition, there is pain
- 4- @ga/obhaxyamImmmmbfw-ﬂrnyumgmemlm\euyl) -pyiBidineonsarbonitiile;

0 By BRTE  ABSEL ) B3R orsppporen

pyrifidse?-eatbienidile)) , pai nful sensation foll owi ng i nnocuous
stinmulation (dynamc, static or thermal allodynia),
i ncreased sensitivity to noxious stimuli (thernmal
col d, mechani cal hyperal gesia), continuing pain
sensation after renmoval of the stinulation
(hyperpathla) or an absence of or deficit in selectlve

o o S~ o r
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particul arly Age Associated Menory Inpairnment. The
conpounds nmay al so be useful for the treatnent of

waeoostiziaphi c | ateral sclerosis (ALS) and PCT/EP2005/006266

neur oi nfl amati on. Conpounds7 of forrmula (T) may al so be
~useful in neuroprotection and in the treatnent of
neur odegeneration foll ow ng stroke, cardiac arrest,
- 4- [@L{hrmétaﬂ;p.déy@a@s ,yl)tgtrapmm |(32triﬂ[1§\rloﬁ1eltl'fw;iH’eMyI)-ﬁgktlrﬁiaineCZ)r d
injury or the lik Compounds of fornul a may al so
Cartl?é"t{h@eful in the treat ment of tinnitus. Conpounds of
-4- (fs%wbgyléduhogﬂd VA6 B- tamummfeutylphenﬂppyrtmlamterueearben‘uitrne »
is

iatric ease for e I zophr eni
- bR AR B S b DT e PRy yemicine:2-
carddnR@kar depr ession, unipolar depression, single or
recurrent or depressj i sode r-wit
- 4-Bdcanampemediamine PoRy b &3 T E'wem%twen%&paﬁr@r@ﬁ%

carfopatigr es, atypical features or postpartum onset,

seasonal affective disarder. dyst ic disorders . wth
-+ Brrgonim et L e P OB ey AR B ar-2

cartfdhﬂﬁlaf es, neurotic depression and social phobia,

- & BTy o T oA ot o Aoy P e 2

Carmpn@ssed type, and depressive disorders resulting

- BB RaI A OSP8R4 ST e BB Pormie:2-

cardbngflar ri age or abortion, etc), anxiety disorders

B A A Nt R e

pyrifitidd-2.ca®de@gsi ve conpul sive di sorder and
mati c di so ders

ost-tra res or de
-4 @Mwﬂwﬁoh&amﬁ? P R e RS Poy PPV Yiiiine-2-
cartR@grilgssoci at ed nrem)ry i npai rment, disorders of eating
'4[??6 avi our s,

TS AR R UM e e

cardonR@kudi ng di sturbances of circadian rhythm

-4-(%&?—%8%%%@ #E%@g@s' ee@fﬂﬁgg"@ 3?’)’%32 ﬁgr%{f‘gggﬁ%l}

pyri@idian2lcarbdhig@éi ne, benzodi azepi nes, al cohol, caffeine,

B ey e

carbompfiet am ne-rel ated dr ugs (e g. dextroanphet am ne,

R b e e R R A )

pynme;mt;;zla.rbdam@dence on, or preventing or reduc:| ng

rance of revens er anc ende
4G R g bR LBy e B R AR o hgaiiie
-4-[3-0G{shaetiop2aned ok retigylarmdb Piop¢l)-6- (@Nﬁilurbapnasmmwl)e e.dg.
.etc{ljangl é"beﬁ chostimul ants (e.g. cocaine) and
PYNI s e ﬁ%%unds of fornula (T) may al so be useful
-4-[3-(-{9)ecat iapedyivethlylaofin®i mropy]-@H G frifin otoimethy prespll)-py imjdine-2-
articularly nmesangial proliferative
ca ‘g‘t Wer ul onephritis, nephritic syndrone), |iver
-4- [Siystmmbmw-bewamh|hd))sprop)'tl}f—fB-l((B}trlflﬂ))ronmlsulptwnlyt)wtitnl'rcﬁthe—2—
funct| on (diarrhoea) and col on cancer. Conpounds of
cart%o?ﬁuﬁ Phventi on may bind selectively to the CB2
-4-[3-€Lefhylot-methyidropydamino j dopplir - (B rifhmremetbylah ey apeimidine12-
Carbtrelaltl ng CB2 receptor nedl ated di seases. The term
1St ment" or "treati ng" as used herein includes the
-4-[3- (‘emetmlhtyotﬁprmﬁabnho)shredylﬁBé‘Mrdfmosoraetdylath@tyl)'mya:ihudiee-z-
car gr 1Y ophyl axis thereof. The term" prophylaxis" is
bl.?g dI herein to nmean preventing synptons in an already
afflicted subject or preventing recurrance of synptons
in an afflicted subject and is not limted to conplete
prevention of an afflication. According to a further
aspect of the invention, we provide a conpound of
for rrul a (T) or a phar maceutl cal I y accept abl e

T . r r . o
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exanpl e, ethanol, olive oil, glycerine, glucose
(syrup) or water with a flavouring, suspending, or

wa@oeiosuziing agent. \Where the conposition is in PCEEPNFN06266

of a tablet, any pharmaceuts cal carrier routinely used

for preparing solid formul ations may be used. Exanples

of such carriers include nagnesium stearate, terra
-4-[3l(baydror)-6thyl@slind) iplopy#iog@-flusrb@athyphasy oy ridtiaine2-

| act.ose and sucrose. Were the conposition is in the
carbQsitiieor a capsul e, any routine encapsul ation is
-4-[341-tadheoylt Dmetrya By RIMISe) tPop\ies-E-wiflgdremeiny peenyl)-

carri (érs or .4 sem solid e.g. nono di-glycerides of
py”%‘%’??' -C309FMrIee| ucire(tn) and Labrasol (tm), or a hard
-4-[3ﬁpajfa¢-gyﬁm?ld-3-es)?y|@aIrTaly-}ompyl‘}ABe{?erimbmmetmlnme;rtyi)wriinsdirienz- :

the formof a soft e su e. gel atin, any
cargilfiea R PR BRCe o L rcaeg IS RANSIEE Y Tor prepar i ng

di spersions or suspensions nay be considered, for

ThehERRpS pELERD auTer Seet biarufielramPRuRab P PGtIGe 2
4-plighyB pyrimidihe 2-&obotitri@dervatuesiring) geneafl f@maitpouand or

derivative in a sterile uequs .or non-.agqueou rrier
Phafpass eV PoETRieR e kel dn eamurdie e pecR e |
accéptablexxanpiageqol yet hyl ene gl ycol, pol yvi nyl pyrrolidone,

| ecithin, arachis oil or sesane oil. Typical

conpositions for inhalation are in the formof a
TheSBphdriyPpyrinsidippncdroonitile @arivhivesrof gbadran®ytmuea | may be

S e AR e R e

deridativel Having ifsimita QneElhersi® R has theahéarinf Asiprevioesii dsfinedAwith

t ypi | 0S) f | ati i .
an et BRI RGLLIR, WRaF R ceR Padiy B Geodhil bk, is
as piésfib%w di@fheﬂh@ff?r@f avvtﬁ-digné demeiivy ef ﬁﬁhﬁﬂll_a @dgﬂ@ﬁt'&haltye tChe

In_thls way, W a Dbl I ng,andlo upr.l catl.ng agen
aroyR! Rt onesthy s R Ry el e et Bt et ERice
of aldase} d1grpdtassiune tarbogatecget ablitablosahgent e §. AatHF aradetwerwith

L e R e T R e

the agudiontss(IVehiticlrea if tie meseek of an acidaay. comenteated abosausn

, ; in the f ' I :
nydfisnBRS > SaiBPR Ao Sk bt Rt Ene SR sEr | on
2-hydsosiyd-phéryl-gariraiginef derivptivierst fexamp{\y. FrebimiBre bf a cappolred of

[, d , h h [ .
forni RAE 0GR LR e B B i 2GRk T PhTlpes
deriaativierof édrmata i), edithaipos cgandtiab withfoupraus.cdriiderty dobveb@.g.

dirm BBy T FretnfiPuliRaand Ad Win MR8 Rt kbl Heallo
i i e it L

0 . N
The BanSloni S FRrH9EpE pel B s Bl PR TEEBE R S,
tranaitibnl melz chtaties @ge tetnakistfigrenglppesphirtegraliadidmi iniastuitalbleon

sonGRb Eth g oAU B el ARyl Sy e Mrtnefe

dosage unit for intranasal adm nistration contains
suitably 1-400 ng and suitably 10 to 200 ng per

person. A topical formulation contains suitably 0.01
to 5.0% of a conpound of fornula (T). The daily dosage
reginmen for oral administration is suitably about 0.01
ng/ Kg to 1000 ng/ Kg, of a compound of formula(l) or a
phar maceutical |l y acceptabl e derivative thereof
calculated as the free acid. The daily dosage regi nmen
for parenteral adm nistration is suitably about 0.001
ng/ Kg to 200 ng/ Kg, of a conpound of formula (1) or a
phar maceutical |l y acceptabl e derivative thereof
calculated as the free acid. The daily dosage regi nmen
for suppository admi nistration is suitably about 0.01
ng/ Kg to 1000 ng/ Kg, of a compound of formula(l) or a

oy T o Y
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al, US. Patent No. 5,622,938 to Wng, U S. Patent No
5,662,883 to Bagchi et al, U S. Patent No. 5,665, 331

wao oo0Bagad et al, U S Patent No. 5,718,919 to RUMEP208$/006266

al, US Patent No. 5,747,001 to Wedmann et al,

W03/ 25190, WDO6/24336, WD 97/ 14407, WO 98/ 35666, WO

99/ 65469, WD 00/ 18374, WD 00/ 27369, WO 00/ 30615 and WD

01/ 41760. Such processes nmay be readily adapted for

the preparation of conmpound (T) in nanoparticul ate

form Such processes forma further aspect of the
ScheRéent i on. The process of the present invention may

use a wet mlling step carried out in a nilb sych as a
r dispersioymll in ggder |tojproduce a nanopgrtijcul ate
ot He cofpeund e>pf esentRX gven y Be put
to pratiBe gsong nvent i onahsenet i NRY (“0

techni que, such as that(I escribed in Lachman, et
THR Theory and Practice’ of | ndustrial Pharna y,ji
Chapter 2, "MIling" p.45 (1986). In a furtheyy NH,
refinenent, W02/ 00196 (Sm thKline Beecham p ﬁthOH
describes a wet mlling procedure using a myl
which at |east sone of thegsurfaces are made oanonn
(pol yam dge) conprising one ¢r nore internal IubﬂLcants
for usen Nthe(PEﬁpaﬁat|c Of sol|5b£9rthcle§ﬁof a
) : tetlat e f0fm R?
] t e presamt i tign provides a esg'for
“rlng conpounds of~the invention in
nanopar {lj cul ate form conp(viging wet mlling a M
suspensi on of compound in_a ml]| haV|ng at | east agne
In ap pipBGHvemathael @Sa@ﬁ%e%@ﬁ@enseﬁ @ bisiedesyatyepf 69"““'3

(N)%\tréat@g Watﬁts PBtH @&ﬁ.o@ﬁmm i54i08 irfa bukiblCadReht, /g .on,
descri b . .The suspensjon of a co nghyl4_

iSOpsPPANRL anﬁxaeﬁwt?feiﬁ bP%ﬁ %érlqthy'ﬂ%n%? give 13 3-mgthyisult

phehquy?ﬁi.dlue Berhviafild &k féml:r@ (i) OOxEtISIEF LARNERCETERMNE VI
qui d medi um ‘suspensi on” is neant that the

W'tth%%%ﬁHﬁ”@I mMogoRRIs WAt é@we )98 61 GPRPEEPepRC PRI EMEPBA) In

smtéﬁg isgentRe R @etRhal Wik, dnBtbriRe hanikiled thdrofbroddedsl -
medi um Using the process of the gﬁ%sent invention the

methaResiphopYr Pranyl- RITEIoE CERYYe o BBV B WhiRR UPon

treatrA¥RWilhSbdRRY cjRRideln b&ultadie |sBIthta€@t Qlfnetﬂ_)flléﬁomde yields a 4-
advant ageousl y avoids the n rocess the

ee
phepyrRYHYNe- ?waébonmrﬂ'@ ﬁéwvaéyﬁ%eig%ﬁralﬁ@rmﬁ'eént ion the
Schafiieepus nediumto be subjected to the mlling

~ conprises conpound (T) present in fromabout 1%to

about 40% w' w, suitably from about 10%g¢0 about 30%

w w, for exanple about 2% W w. The aqgkpus medi um may

further conpr’se one or it pharnace. idally

accept aBpexwate ORUDHE" catH,i er B 3 J-R5U|table
for ster g 41l 1 saljo 143@17“3' gequient processi ng

of conmpourd (1) after ml1ing to~aspharfac®lli cal
conposition, (¥ g. by spray drying. Pharnaceutically
accept abl e excipients nost suitable for |sioxoNE
stabilisation and spray-drying are surfactants such as
pol oxamers, sodium |l auryl sul phate and pol ysor bat es
etc; stabilisers such as celluloses e.gg
hydroxypropylnethbeceIIquse and carrlags such as
‘car bohydr at es e. g/LgannltoI In a furth%/Lgspect of
the invention t h&l*z aq\eous Medium to be “ubwbcted to

the mllinRJys her. Ry
cel l ul ose ( Yo p gséﬁt fm%bou

w w. The prosegs oR the present investi o may conprise
the subsequent st@ of drying conpound (aii)t he
invention to yield a powder. Accordingly, in a further
aspect, the present invention provides a process for
prepari ng a pharnmaceutical conposition contain a
compound of the present invention which process
conprlses produ0|ng conpound of fornula (T) in

o, I L
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any convenient route. Additional COX-2 inhibitors are

di sclosed in US Patent Nos. 5,474,995 US5, 633, 272;
wO3Bs48890823, US6, 310, 099 and US6. 291. 523; andPCHER¥005/006266

96/ 25405, WD 97/38986, WO 96/ 03484, WO 97/ 14691

W99/ 12930, W00/ 26216, W00/ 52008, WOOQO 38311,

W01/ 58881 and W02/ 18374. ‘Suitable 5HT6 conmpounds for

In Qndiﬁéftthétﬂb&i QR depictetbh schemetdne kedeeg®ntientatiee gf formula

Al zheni ers di sease or atlv enhan. be
(K MEEOBR: 5 SFPIEURSSIY §o{ih & O ST Ty B d5r(5 e pissence
of Sbchuerh @sditbxide DGR £%&aptM¥$ﬁﬁJx§/W§mt~d’ﬁme g’@idag‘g&égéfi%mula
an

f I , BVI5182. (Bi [tr
09 PIcpom S HORY RUp el R et MBRe e P fesa 2
pofax&@inpl Hydioxide, plbvide¥\alBmetHysBPanyFacyaesyqyrithidiie ddrivative of

fork ok AR08 cEbeba SUeaa K HEnIs BPaadni ot s,

méN'@tdulfaﬁilﬂlgﬂtMery&lmlemé @eAvative af foiinakas(X| l$ elxefatiorveith MCPBA

serotonip r ke i h|b| radrena
of WREG BB s s Egee Ipestid-f-<TiokoRipTind drfviEn peelie
(Xiand/ or dopami nergic antldepressants Sui t abl e 5HT3
ant agoni sts whi ch may_be used in_gonbi nati on of the
conpound of the i nvenyfions inclu for exanple s”
ondanset$ granueﬁ netoqj NantdeNmSU|tabIQ\
ser ot k%\aée st swhich “gay \yg d |WﬂﬂnmnnatNonl
wi th the compaundNaMeleaHhvEHT o 1okl LdeH P NG
sumat ri pt d4) rauwol sci ne, yohi nigkne, netoclop#%ntde N
Suitable SSRIs which may be used in conbi nation Mﬁt%
t he conpound of the invention include fluoxetine, | poci3
cital opram fenoxetine, fluvoxam ne, paroxetine,
i ndal pin sertraline, zineldine, Suitable SNRIs i ch
may be u in conbination with Qhefconpound of t

i nventi 08”7 ncl ude venl af axi ne a@dSr eboxeti ne. Sui tﬁbl e
trlcyclln/a |depres§Hﬁﬁ§ﬂﬁh|chhﬁéy be MEEBAIn N7ON

conbi ngtilgn a_Coapound of6yQ§#theﬁt|on %ggmggé\

i m prdm ne; Btlllne chRom neine and
nortrI[ﬁIJV”pe t abl e dopam nergilg anti depr essarXip
Sc may be used in conbination with a conpound of

Couphg MWWltﬁ@herﬁWbdﬂﬂlcﬁ&dﬂmlmrﬁfwhon metal catalyst, gives 2-

am ne oun S Of res | nv | ONn used
et Rt PPN SRS e ATt FRr B Bl ean
substéla;ubhttme csREHEd toa Biphanylipyemidini2aybdattriiarigricaivpo ohd

ot aLER M Do e P L oSkt A o TR 4 <

d|nﬁ)é'thy15@foxﬁgsentl ally only a PDE4 inhibitor, not

In ShaRaIB0EIBO bRt AP B shefad B Be Plre SR apleRagroup

at iel4-pesitidnl¥Edhe ppinaidiak moiéty, 4 Sorpaineriathd the famuta XDEdee

sofed et FREER WA ne s irnS kg da RefeRgeuioh-
onylos- mmhwshahtynﬁgnmﬁlriemeanawetdt f@rnuilag X165, frhinght ypodli reacdied

Rl PR SIS B A ARy o

miginedemnaitive osfonniila (RDE‘Stlﬂaﬁodqﬁng&éd clomptouedtbf fognula XV with

L, nflanmmation a ilators

any Bl S Rl ot AT BT AR A rORE Jhoe sBhableraiye.

pravidesh 4-bRbtyi-$yriraidinsia- cdirbbnlhllé)demtamé)loﬁglen@aié:ormula I.
expl anation for these observations is that hPDE 4
exists in two distinct forns. One binds the Iikes of
rolipramand denbufylline with a high affinity while
the other binds these conpounds with a low affinity.
The preferred PDE4 inhibitors of for use in this
invention will be those conpounds whi ch have a
salutary therapeutic ratio, i.e., conpounds which
preferentially inhibit cAMP catalytic activity where
the enzyne is in the formthat binds rolipramwth a
Iom;afflnlty, thereby redu0|ng the S|de effects mhlch

e I
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cycl opropyl nmet hoxy- 4-di f 1 uor onet hoxyphenyl ) cycl ohexan-

| -ol]. They can be made by the processed described in
woosarans s 5, 449, 686 and 5, 552,438. O her PDEACT/EP2005/006266

i nhibitors, specific inhibittors, which can be used in

this invention are AWD- 12-281 from ASTA MEDI CA

(Hofgen, N. et al. 15th EFMC Int Synp Med Chem ( Sept
ScHerddd4 Edi nburgh) 1998, Abst P.98); a 9-ben2yl adenine

derivative nom gjat ed NCS-6 13 (INSERM; D-4418 from

Chi rosci ence an ering- Pl ough; a ®Qepzodi azepi ne

PDE4 i nhi bi tor t| fie Cl-101 PD- 168787,

Par ke- Davi s/ \\ar Néﬁt We‘?&) enz% royol e derivative

Kyowa Hakko di Md | PAWB,9916766; V-[11294A from

Napp (Landel IR & al. Eur Rem U Cong Eur

Resp Soc (Sept 18«33, Geneva) 1998] X4¥%08 1 12( Suppl .

28): Abst P2393); roflumlast (CAS rgdf’sﬁgce No

162401- 32-3) and a pthal azi none (WO 05) from
Byk- Qul den (now Al tana); or a conpoudP¥efentified as
T-440 (Tanabe ggi yaku; Fuji, K et al~yJ Pharmacol Exp.

Ther, 1998, 284(1): 162). Add.t.on%aﬁ;bminhibitors

are disclose onleages 2 t\B5 of NL3953.
Specifical |y 0 I zor am
BAY- 19- 800%, benaf §°d?‘%%433&%\%%83052,

CDP- 840, ci panfyl | Mg CP 220629, CP-293121, D- 22888,
D- 4396, denbuf{lline, flam nast, GwW %600, ibudil ast,

e

reprsehtara (Casialkyr group salrstituRERwith NV%BB caRﬁ&l&tﬂ@b&ly be

o 5 ol A T30 W B R, e

for GBAAAIAS of BBARVEBGoB HwhiSDR, wsema 39RE-promB edhstituent.

onigatigh e o s R o Pl AL Dl W 0%

perEJnibradé rmrm'singlw MDERtive bkidatiar prpsedwdz groddesithe nDrreSpondlng

ST e LIPS SR AL s e

with arvemineoof fm’rawiaaHBlR3IB,eumIfer nehictive ammtlomgondltions to produce

sa@%tp%r ﬁ@f%fﬁi%?ﬁe d2a é;%rb%ﬂiii‘ﬂé ya iveﬁiﬂg%iltg er € Ptlon

Schemté 5di abetic, anti-angi naI ant i hypertensi on agent or
an ag for Ioweri ng Lp(a). Exanpl gg of the above
i ncl u% chol esterol synthesis inhibjtors such as
statynsy anti-oxi dants such as pr [, insulin

R.senslitiders, cahci Qﬁ?sc'ﬂ%iﬁ'helR ni.st s~ _Ex@anpl es of
gt 3y for lowering Lp(a) 1 et e
ap nolosphonat es descri bed i ?@837 WO

98/ 28310, WD 98/28311 andWD 98/ 28312 hphar SA and
Siff) Ri#IH,Gld,CBg@dham) . Exanpl es of a:lni RyBi gy t ensi on

agents are angi ot ensin-converting enZXHﬁmhﬂwuHNEorS
angi otensin-11 receptor antagoni st

i nhibitors, -blockers, calcium channel blockers PDE
inhibitors, al dost erone bl ockers A pNeferred

conmbi nation therapy will be the u f a coquund of
the present invention and a stati ‘The statins are a
wel I known cl ass of chol esters ver agehi and

i nclude atorvastatin, sinvars pravastatin,
cerivastatin, fiuvastatin, |ovastatin and ZD 4522
(also referred to as S-4522, Astra Zeneca). The two
agents nmay be administered at substantially the sane
time or at different tinmes, according to the

di scretion of the physician. A further preferred
conmbi nation therapy will be the use of a conpound of
the present invention and an anti-di abetic agent or an
insulin sensitiser. Wthin this class, preferred
conmpounds for use with a conpound of the present
|nvent|on i ncl ude the PPARganna activators for

o PNA NSNS 0~ ZAIL ' I | _l__ '
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transferred into black, clear bottom mcrotitre
plates from NUNC (96- or 384-well). Cells were

waemperided at a density of 0.2 OD oo/m in SC PEHEP2005/006266

| acki ng histidine, uracil, 12ryptophan, adeni ne and

| euci ne and suppl enented with 10rM 3-am notri azol e,

0. 1M sodi um phosphate pH 7.0, and 2QuM fl uorescein
Thedci-lpr}aer?i-gyrwﬁstigmwzaml | B?rdlﬁle(d‘dﬂ@hzoﬂci)@els oTbérSermi IT«Ir?ﬂuE |g Erﬁeuielirlpléf

we 0 - We ate u el we or - e
repeits &) Cona kratp s 3o GPoT el e WAty vapipgeoisly
preftdvbd biagtingArcodBthe doabsyidengsdicondl derivativecabadpictad &t shene 6

oS S S R AP AR P
owm@ag;emrseryms blceta yigrvative dtifoecllal (Iy witty sodium chlorite and

agoni st -sti mul ated cel | ,was . determ ned usi,ng a.
S°d§gb%¥H°8P'PU%‘? '”rﬂﬁ% P&SF??%O%@?%B Pé&&gﬁjys %8%8?"63'0"”"'”8 acid
(XVBNCCb@dlihg Bf tNVRliEwdt primdGansecemdassarninenmitalvarigishcoupling

535nm . Kl yo was_ pl ot.t ed. agai nst conpound .
reagkiTa il ER IR TEEY Bt PAREP YR S8 P AR g gamice
xXagrprpducanmet er fit to generate a concentration effect
s hvaI e. Efficacy (Emax) was cal cul ated fromthe

& i onEmax = Max [conpo indX] - Mn [conp oundx] /

MaX[HON2 | - Mn [Hu2i o] X 100% whecal MaX[ ConpoundX]

and Mkn [ Conpoundc] are the fitted ma)Li\me and m ni mum

S0 8 s NP AN \ P

tted maxi mum and nini mum r esq vely froml!t he
eoncentration effect curve for (6aR, 10aR3-3-8 -
) RetGHLCHePHPH) - 6a, 7, 10, 10a-t et r ahydr8Y hydr oxy- 6, 6-d
i met hyl - 6H di benzo[ b, d] pyr an- 9- net hanol (HU210;
avai |l able from Tocris). Equieffective lar ratio
(EMR) val ues were cal culated fromthe equati on EMR
EC50 [conmpound X] / EC5 0 [HU210] Whére EC50
[ conpoundx] is the EC50 o f conmpound X gpd EC50 pno]
is the EC50 of HU2 10. Conpounds of the |[Exanples
tested according to this nmethod had EQ$0 Wal ues R
>| , 000nM and/ or an efficacy of <®Q%
human cannabi noid CBl receptor, ]
(508nM 75%, Exanple 130 (897nM ~36%), Exanpl & 237
(738nM 929% and Exanple. 162 (80l nM 38%¥)

De i pat.i f bi Ld 2 . . i
o R eSO Bo SRR 26RU pove
the proemgﬁatméspy?ﬁic{jmﬁr ﬂﬂi?ie.wl, @ldompaand ﬁh\ﬂmgﬂllee‘ldrrhMa r)](V (see

accordance Wi . ow.ng experiment al,. met hod.
sch@a ) PR EalEa i aine S e peat et aa MR S eftys o
fornaed DEX)e SpibsERmibnty, bIfilé onBozukhondégisto itybe@Zouplrgdf @r
oS5 BF B 5 i SOL IR0 SRR S
usirgta pamsitid¥aStal CEtalgst Casseictisecinnise gémstaiterBite gEovideca 4-

oo BRIt 8oLt e SBRAonp GHes D pdhst

Schenmgriscri ptional term nator sequence to the 3' end of
CB2. MW23 expresses yeast/ manmal i an chi neri
G pNot ei n al pha subuﬁﬁt in which the Cterm naléﬂé am no
ids of Gpal are r,\ﬁigk,aced AvBtdH)L Beadr t er m nl =% am no
ci of huram Gai 3| (2 deser+bed—n—Brown , ell ,
R sy Yeast 16RT I¥22)I. Cel | dlere growR at 300 R
l'i qui“d Synthetic Conplete (SOUrSy&asManedia (Gt hri
antdVFi nk (1991), Met'fYods in Enzynol ogy, Vol. )94)
| acki ng uracil, tryptophan, adenine and |eucine to
| ate logarithm c phase (approximately 6 OD60o/ nl).
Agoni sts were prepared as 10 mM sol utions in DVSO
EC50 val ues (the concentration required to produce 50%
maxi mal response) were estimted using dilutions of
between 3- and 5-fold (Bi omekFX, Beckman) into DVSO.
Agoni st solutions in DVBO (1% final assay vol une) were

I e - o - .
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Measurenent of CB2 agoni st effects in a reporter gene
assay CB2 agonist effects were determ ned using a

WO 2@ontEanc gene assay. These studi es were perf oPCEEP2005/006266

using a CHO-KI cell |ine expressing human reconbi nant
CB2 receptors (CHO KI CB2 CRE-LUC cells). These cells
additionally express a "CRE-LUC' reporter gene

In 2B 6tABE m@ﬁbd%@lﬁébic&idﬂg stih@n«g8 rfer n‘henntlrcwlmiofcmr@fs::ea2 amacepheniye
cont

f oul t A t . bi ndi
aroiy Shths - S igpuldn Fesrebtusbe SDER i rimidies Bail Pl of
cordpabh@om With ary! BAMEs | mﬁwfﬁit@adgetbmstda?mm lfcblmw:sa by of f
ucl rase ene al supse en roquctl Qn, o
depfqjgetionoh I Bpry SR Bl SRSt o bel RIohhad e R
is 3inyd@stgibropy vhich dalanbeCfehlhér detivatispt @ptoraingty scherteub ¢

prod B el Vel R Shearond sbB 11 Epos b FUSir RS

. ringreaction |leads to the generation of light which is

S hrreast:r ed in a TopCount scintillation counter. In the
C | CB2 CRE-LUC cells, forskolin produces a narked
i ncergase in luciferase expressi on andNCB2 agoni sts

inhjbit this response. The CHO K CB&CRE— LUC cel |
r Iut\f eI y expre @ hi gix | evel, of ¢ itutive@
\r ctoyi hi-s—was ovk BN g

perirrents by pre-tre&éing t ells with the inverse
agopbgt . SR144528, for 30-60mmg before use. This
treatment has been shown to elimnate constitutive CB2
receptor activity (Bouaboula et al., 1999). Methods
CHO KI CB2 CRE-LUC cells were grown mg;I\/EM F12 pl us

gl utamax | medium (G bco Cat. No. 31331-96#8P::

suppl enented with 9% FBS (G bco, 000- 040)
and O Sng.nr 1 418 (G bco, Cat. No 10131-027) and

O. Smg. nr 1 Hygronycin (Tnvitrogen, Cat. CNlo

10687-010). Cells were grown as a m)n er culture in

162cnm? vented Nuncl on flasks ( NUX . No. 178}?@
in 27.5m ofnedia in a hun difiegx9s i T
at nrosphere at 370C. Wen confl ue he grovvth medi a

was replaced with DVEM F12 nmedi um @G bco, No

co AR e T AR S gy
ketdﬁéltmtefrwt'h:m eﬁ%bemzoxﬁira}?ﬁ O evhidhmsadet syntresiged las 25n1
coe QU2 1SRG B DAL 0550 o a6
prede@oe pfisppropomil coibrol@matneitlf @Vde?)las b?a:te prmdetflﬁcmalech) .
. : ; n
wlf) SR AEL RS e S B0 o Bl
ethapelyssisi Alhqea’u@ly, zsmngurfobXXI!S/mamsalsoTb@smhetsiq@gll fram ethatsor

meth SEURRERHE oK Seen ReuPRERELEE iRk &

. benzaiyethyLigpenids @eK\eqp2lioptatingtagept 50, 000 cel I's) added to

96 well plates (Costar, Cat. No. 3904 - clear bottoned
bl ack wel |l plates) containing 50m of test agonist in
In trEnve panatikrp bl nd-phemddpydrsisling-2-oabenitrila dedvatives oiloanes) |

t . '
o B OB BT S 40 P
form:@erBaFiuqﬁgngzWuﬁ*oa@mQren iz to hertemwperardy protecteshpugh amfopf
exahg%t bftﬂ@ %h@tlablléqtb%ﬁﬁcg@e&bﬁ I'(@J)c)‘!jr&ﬁﬂ breRsztifg glopt Other

ni'st were prepa I'n the ass buffer contal nin
suitalle prasedting @mpéé@ﬁun@@naleq:;@m%whmggre [SY<E] tﬁmpyr%%?ﬁo%ééﬁd
dunﬂ%%\k/lntﬂesfe'sné‘tle KhowhIn tHeY %Jre%lf“n%fé @YU .. hAd Qreene

[ower If require | ates were m xed
T.Wy lﬁpmcévesﬁmu@s i @fga@rﬁ $»§7tf(eam TMG@@dH'Qm Wiely Neyework, 860.
centrifuged briefly (5-10s) at 250xg, placed in a
Bi opl ate without their lids, and incubated for 4-5hr
in a humdified 95% air and 5% CO2 at nosphere at 370C.
The 96 well plates were renoved fromthe incubator and
pI aced at RT for 10 15m ns before addltl on of 25m of

N a

a o o o o o
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Col um The colum used is typically a Supel co ABZ+

col umm whose di nensions are 10mm i nternal dianmeter by
wao@streiime | engt h. The stationary phase parti cl BCHER®0$/806266

5 m Solvents A Aqueous sakvent = Water + 0.1% Formc

Acid B. "Organic solvent = MeCN: Water 95:5 +0. 05%

Form c Acid Make up - solvent = MeOH Water 80: 20
Schthf@dWbl Ammoni um Acet ate Needl e rinse solvent = MeOH:

Water; DWVSO 80: 10: 10 Methods Five nethods are used

depengling on the analytical retention tinme of the

co of interest.oThey all have a flow rate of

/ mp-and a 15%/nu\mé r Higdgme, which conprises of a

1®'m@ute gradient fol Powed by a 5 ute col umOfl gsh
and (xgHequi | i br attomstep—vetrod 1.5-2,2 = A~
30%3I\/I9thqu2I\/DP2028—530% MEt hod 3 0
‘75’-';0 15- 9698 Method 4 MDP 2.8-4,0 = 30- 809%'¥8 Met hod
VPP 3857 5080- 90% B Conditi o used for Analyti cal
LCVEEX8Yst ens Har dwar e Agil en 100 gradi ent punp

Agi l ent 1100 Aut osanpl er | eny NdH,@)BRDA Dect ect or
Agil ent 1100 Degasser Cropmass ZQ nmass. spectroneter

PL-ELS~1000 Softwar cro Massl ynx versions
~3.5/4. 0 Col umThe~€ol un® u Ls @ _Supgl cosi |
ABZF “the di mensi ons of which are 2. 6mm x 33mm

The &k@fionary phase particle 8K¥e is 3mm  Sol vents A

: Aqueous solvent = 10rivbl Ammoni um Acetate + 0.1%
TheFpmoundg ofith8inve @iaramhizhsahwerin the 061 e feeiase,inhay ke
isoI%e@?r%?nﬁ 'Féér:ca@? h&gbﬁa mﬂﬂ%ﬂ; 09§ pﬁgﬂrﬁ: c{éﬁ{léla%g?%eep%ﬁ@%lt
ThegnradnaceutiCally Eo0eptBYlefsolts malsb;beaounalaedrbmreetlr@dh@ free

I I rate

bas%.o'l"tsogngg@g \Aﬁt{gt nrgd'B%ﬁ i€ oFﬁ gwcrdawﬁ}cb%%hﬁt%t I|rﬁ|té’d"{ |
hyd@gedichiodds, hyslelgeﬁchronﬂm quumrledlw Uk A©adigHphosphoric

I I - : nce
o ROESRIE b Bl B¢\ 5P000AW LORRANLATE gil heledbiance
maIGJmmacldl inetrgns el phveaniceacid, Marld\mmu,\ﬁ@lpsih@racm, tareoadrcidi ofiis
HOT | . Col . Biot C18HS
acic) B el Mnd A SR L 200 i - O 99AU
Sol vent A= Water , B= Acetonitrile G adi ent

ConfiRuSE S ifvsith, MY et s tlal Aopel SolrsbRaRdtatt,
incladingPbydreted|for@ise iri ganeyal Gpe ispivated fornms angrasivelentiodinggated
for §r‘?d §leGAEAQ o%@ﬂc@%pé%%ﬁﬁﬂ*’fh%%_@é Ext%g‘gpégent mventlon

rowave ra atl on
Cormapunds of the present invention may exist as amorphous forms, but aIso multlple

cryétal[u‘?e ﬁ)ﬁngma?rb% p%@@imél ﬁﬁé?\%}alaiu%@%g”bhh@éﬂer uRlafenBfdrkhe

usescentemplazed:hy themr@samt tnwgrntwranduaﬁ@ interdgside rb§|V!I inpthe scope
of this P‘R’E - hydroxy-3-nitro-pyridi ne (10g; ex. Maybri dge)

I'n phosphorus oxychloride (10m ) was heated at 1300C
Thet4plgnyepyimidineotarbemtile dafvativeisiaf thminkertionenddaeiggalts may
confla%pgsgﬁtr@oﬁch erhg il mISH rﬁ&g'ﬂb §e ¥RSin® RURER, OBhA nidyed

ter and t eutralise e portionw se addition
thergfore be iohtainedl asra pire Snpolrmes, ormea Biiasuf eRastionars {Ftasd
mixtufd E6n %an o?és%féorﬁ@%t Riefhodl %rtd%?m?r%mé SR ORRLrEBy the

wer e rle Itered and evaporated to give
pure plgradigdmers @rﬁp@mﬁae@@reaw%mow g &g art(€19. YBHESis R chiral
inddctt6a %@tmg ft%n'%h {e?iterMbdiatds/ éﬁaﬂtloselgc@@éh %/r[nM‘B‘] +

acetonitri consistent with nolecular fornula
CONYEIRIRNS, separahon of stereoisomers or enantiomers using chromatography on
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35

81Br 35CI N2Q2 (b) 4-Brono-7-chloro-3-nethyl-1Hpyrrolo
To a solution of 5-brono-2-chloro-3-nitro-pyridine,
W@ 1®5280g% i n dry tetrahydrofuran (450m ) at - 7BCODEP2005/006266
under an atnosphere of nitnsgen was added dropw se, a
sol ution of 1-propenyl magnesi um brom de (0.5Min
t et rahydr of uran; 305m ), keeping the internal
chirbefip@a %&tﬂﬁn&ﬁb@y\ere-ﬁ@r &ampld espibed iroOhiveg, ialihdnsed (¢dited

oy AR Bt R Sie ke 258k 1ol aunt EL oxt r act ec

tW| ce wth ethyl acetate (2 x 200m) and t he conbi ned

ni c e.dri 4 ilte eva at ed
e B0, g b WaRIoHId lpeuh BETs LB R Y E R SlRbSR K
and&tahﬁépsnras gah titkréfold aracfrtbéfaspbetrof Gwsiposraion e u'Ebe in therapy,

andéﬁsaeg@@ fg{ Spégéagﬁt\&engqfénrag camentfferatg ﬂ'ﬁonte&t gggsteopoross

ath@bs@mkneghamwee\cenhépsin Kang eiatr(eﬁsm SLégEndent aut;omgs e. g

w th 10% et t el h
o R e derR SV 25 T enmatai hesn VB HiePaimisuey
as rigueshatiic bélﬁf@ﬁd’lﬁﬂﬁ@ﬂﬂlsﬁﬁél@ﬂ'@ﬁtéﬂﬁb abaaal bertk @sdrption such

orated to aff 0 e solid. The solid

as RRAETE e S Secoa AT, SoERERE0NS ik et el fEhen®
disesiséh i sohexane and dried to give the title conmpound as
an off white solid. (1.07g). NWR (dd-DVsO d 2.45 (3H,
s), 7.58 (IH d), 7.97 (IH, s), 12.10 (IH, s). LC Mt
Theomhpbiihds of tNetrjveRdoh ®an b siiaMistatedlentarbiced parertoraity) | zmd

C8H6 8 1Br350 N2 (c) 4- Br g .
for fireans RreBEAN In il baas ORI #0R maper g Prey weisht
pre{e%b@ﬂbp—)ﬂ Olnﬁ@ ﬁ@r k'[;bdily%élgﬁtl Mixe@with pharmaceutically suitable

H- dj
auigiosy 85 £GP EE T By RPN PR e R e, BRIt
Phaammlbﬁlr&:lé;gcell (ogEN Mﬂﬂnc&iﬂdﬁ[ﬂlaﬂw& I\/WkwssEO(KR?teum

%li sperse er
esPRNM TS BT e e OB T g oo R R A ot ur e
cor‘rfp(bdéss%ﬂ into EUItcBGosa@b eniglsuth as pilatablbnor ise prceskeidantd 0C
capf s BLSPaHE AL TEROR B N SAFSL RG-St auids he
con’tp@hhdd’lglati’f asal beﬁpélﬂdalnh )hev@sn afidediution mwspmsno‘t’h emulsion, e.g.

0C

for Gttt Mo e Sl PhEradcnr 2o ova et dciog Ak YAl
Forwakinghoshyd umisd, erg tatilete, thd lnee of granvestidray addithves sdch esl

and eva ted t ve. a bro 2
flefsy chigpebts, B0y SRR SRR 2R atPY 1 5B e
phapﬂad:éutlcalylacneptéd)a additive which does not interfere with the function of the
| H pyrrol o[ 2, 3-c] pyridi ne-4-car boxyl
aCt'Y%C%rEP%JngP@PtDSSLtSS?J Car bon nonoxi de gas was bubbl ed

Sunbbllemagiera\m’rh mmahefcompusitaons can be administered include lactose,

b :

s B S BER P b BRI e i
amalinthl or obi s(tri phenyl phosphi ne) - palladium (H) (155ny)
in ethanol (20m ) and triethylamne (7.5m) for 15
m nutes. A reflux condenser fitted with a ball oon of

Thedavention isofodiérdbusiratedigystha felleeirgoexanbléshe ni xt ur e
stirred at 80 OC overnight. A further 160ng of
catal yst was added and resaturated in carbon nonoxi de
Methagsand stirred at 80C overnight. The m xture was
e [
S e R e e e U LU
commnestidisounees qmryntheaelecb9c®r@nagelltemwmqn§da;ﬁswsmer

( | I
conth bttt SAHLNVR P HRLLET: 398 B sver oo o
acet ate/i sohexane. Pure fractions were evaporated and
dried to give the title conpound as a pale yell ow
solid. (185ng). NMWR (d6-DVSO) d 1.35 (3H, t) 2.35 (3H,
s), 4.38 (2H, q), 7.65 (IH d), 8.32 (IH s), 12.10
(IH s). LC/I\/St = 2. 7 mn, [I\/I—H] 239 consistent with

o ~A A _AI—N 'S
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for 15 m nutes whereby a solution was obtained. |odine
crystals (38.25g) were added portionw se and after 20
worwatizgo@ dense yel | ow precipitate had for medPCITAR2005/006266
m xture was cool ed and satusated sodi umthi osul phate
(250m ) added. The solid was filtered and washed with
saturated sodi umthi osul phate (250m ) foll owed by

spet@draéter ANEaRbfcfertad t& Itdeasl TS/ MJ&mpdét'raEWeQVreborﬁed oHra

snibiolin GRLTE SRt b e e el ersy ofassy

LCM$ Hnaiggis wb@ chftied!ddt o8 ). UNA@ Ncdlurmn 156 1301%,4.6 Mr] under

aradEkiopr B0t (oMo ae 1 ¢ By R GPHEATTe R gt 1% formic

aC|053t§(ﬂ©w3aﬂéldmenIW|hl di n-2-ol (20g) in phenyl
di chl or ophosphate (60m ) was heated at 180 0OC for 30

m nut es whereby a brown sol ution was obtai ned. The
Ab[ﬁel/m,bng was al l owed to cool then poured onto

Dimei et Ao H s e el U ERRES AR dehdaireler (Gow.

dimethhLifoRide t BMS ) 3R ahydrofrmh THES, 11;216imem®dyenhahw(IMEWI'ﬂ¢h

prosii ! PP REAP o EDC] RD N EDR B 1o

trietByIN@irR (TEAG BP6AMDr)S Sihplt (sT,wublet (d), tv&plst &), trifluexbatetic acid

L Soh ne for 2h iltered off washed th i sohexan
(TP AR TP G elret HeCrim Py aaft ) L e SO e
HCI((EDCIH3) rﬂd&xﬂ&er(zbtdazdé (HOBY 12 ,0]6-6-tetametiyl-Wpigeriinyloxy
TE Eigu , [ M 158 consistent with nolecular formul a
( 350 1271 N202 (c)

7- Chl oro-4-iodo-3-nethyl -1 Hpyrrolo[2,3-c]pyridne To a
EXAMPLEIMONn of 1-propenyl magnesi um brom de (0.5M sol ution

in tetrahydrofuran, 264m ) at QOC under nitrogen was

4- Pm@dle&i(atrﬁlobmtﬁeﬂMﬂfenQH-@hﬂuﬁﬁ%@-b&lﬂﬁniGHe’li tro-pyridine

(1I Q)o i n dry & etrahydr ofuran (25m ), opw se over 4H
heH;l f,i on was Py

utles. ALL m gt € o~

i ched—w—t—h—s—&t—wat ‘ DNi UM C -GH—de—(—SOOrﬂ ) . 'T e
nas>Tfén° bxt racted with et hyiapefdr e =
whi ch was dried over nmagnesi um sul phate, filterle and

evaporated to give a red oily solid. The residue was
triturated with di & hyl ether and refrigeratgﬁ‘&over
“night. The solid ythen filtered ontoasiN r,

suckRed dryF&he /e at 6QoEuMter  yacuum fford
thezi iovh e Co nd (3.7279) . 20001 @ rfnishet 1 At
evapor at ed, ass®olved in the m ni num of et hyl et her

and seeded with the above, refrigerated overnight,
Im at 6C0C to afford a

= ROEFIISFNE 2. 44 (3H, s),
7 5‘[8) é !;ﬁﬂrediéusans’l& 6ﬂ si'd,du.fsr) amih@ (0T 8(g) kit etvipr (4D(5‘1[M5umde:

mtrc&pﬁwg% e{!ﬁiqﬁb:l- @gro%%]t ﬁén%rr]\te (W5E rr]nLr}.n'l'r%eecrl#\llx?lure wasmtllrred for 5
min,7thEh Iethybbﬁym (y32 inth wiis aodea] Qov&ly CTheyreisditing rvbetorentsx y |

hea e]qrag eaﬂJ & %h&rﬁf(t‘éo%[)&{) li'c%]m rtré)nr1]g(3)e)(rature %ag q%ﬁch%%bvmhevgater (20
mL)7Tied etheolader walwreiﬁnoveﬂ J‘a/rld-thkl-anyeécmsl amjdifjedwith eI (5i) ellowed

o S ] BB R AR b s

wateérl(amn)L)f MedZ@/errisndmresulphareeéhdJEvammiedsteredbced prtssure o

, r X

anveng 2B Wofios 8 BB TR0 Lol PRl SRALEH 0

(3-trifiwapmneth@dhényl)ehexrears-1aome ashaoir(@didspol ved i n et hyl
acetate and the solution absorbed onto silica gel. The
resi due was purified by Biotage chromat ography over
silica gel (10Qg), eluting with 10% ethyl acetate /
i sohexane (2L) followed by 15% et hyl acetate /
i sohexane to give the title conmpound as a off white
solid. (158ng). NWR(d 6-DVSO) d 1.35 (3H, t) 2.35 (3H,
s), 4.38 (2H, q), 7.65 (IH, d) 8 32 (IH s) 12 10

P o s . a
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conmpound (42ng). NMR (d6-DMSO) d 2.16 (3H, s), 3.30

(4H, brs), 3.69 (4H, brs), 7.34 (IH, d), 7.49 (3H m,
wQ@2004/1203b% s), 11.00 (I H, brs), 12.55 (IH, brsPCT/EEI0NB006266

t = 2.8 mn, [ MH] 371 congarstent with nol ecul ar

formula C 9H 9 35C M2 Exanpl e 2:

| -[7-(3-Chl oro- phenyl am no) - 3- net hyl -1 H- pyrrol o[ 2, 3-c]
'H NMIR @DCI4- § BJ12I(s, pyH)r 806 ¢, i), §.77 {dret-hanoaé, Prgsarced, 1),

ool B P, G ERBL S R S,

B: 8-pompylB-trifisoronrettviphepull- Hipgdmidin-Aepriche Bi ot age

?'SEA%I% i ogg(hga{o?fq %’?ﬂ erc?rﬁ%ﬁhﬂ?fgerym% (glgp SC)ne

(258 Mg, ra&l(oa r)ng) BB Q0.42kHL, 6M) abd BﬂnahbHS nald))was/hez®ed dtheflux

for 4 by Fither [oF i S Py 058 el pfe fagiaesionclfd

continued dtivefix f8524 b.OTrs raixkiné was ahowesd teoumloaand thersolvent was

nd 3b:
evalbRiEtPyt MU B HID nfie PR dpsqivactin A B ohethyl,
acetatel(20emi) aral Watey (20an )¢ the arga)huo ;ayewbmﬂaydatamadd farthebr

waghds o 4 Ao SEwPaod sieh eaRRDERE y6D ofly FellBieSioy W o

mL) TBek)hyl maa@xméctmspm dnfeel oth sodiuml seliphatepanthel apasted

further ifi ot r|z af f.or
at redlick BreaRHie biare S Ry L R ssA D i psore
ase\(ﬁridwm)sohd(zm rﬁg)HMmm/zZBM(M-BI-)HGI)% 3.33 (2H, t), 6.96
_ { .37 o 7.58 (1H dd),
€t), 8.99 (IH
S) A ﬂnlxttlr@ of Blvphrops)l-4 (B fhlférﬁmethﬂpﬁenyl)mH—bMﬂhh]dlr'BBBne (204 mg)

I
e SRR T P oAy B kY P sl PEd o STk 91 PG her
alloweé pacad aby pburedionttga mixdare wdf naeretlmér (thu) Oftpeoether Iaﬁer was

sepgra P H\%;i%de\yﬂh;%?graé%q %cg arﬂ %8 é) omilon (%\(#?}Lgroo 13 of over

sodjunesulphdtetand eﬂapomtﬂdmtlr@duoads)rmammaﬁeou 2-@hldrorAesspyt-6-

Gy bR 4 AR arn el 23 gy i ¢

MSan/lzdoyel(MpnbppD‘i‘ihst hyl am de hydrochloride salt. (12ng).
- 2H m, 1.03 (IH,

' ' 2 "brs), 7.50
( 3H’o zﬁf}oluﬂon?& Z(é’d‘lbrobf ;SrbpyIEB @4tnflucbﬂom‘é)hylpihbnsl@p((dlmldlr&)(SO

OV R BN ISP S1-5iveis 2sd e RS Lo ) Fhe

suspersior( BaBhedted phtre yiaowae at200EChk 20 Mhimthawpodrad Bﬁ@hp
mlxﬁj‘r{ég# ?r{g)ffa%gl]ate! (_16DmL ha%'d'a'?nmom solnForb %qm'ﬂ) 'Ihh)édorrggmc %yer was
seera@d wWaehdd witidl aratdr I(IHI ), ﬂwd roOérOe[oZiJLBn eﬂ:lpyatewnuevbparareld

| d t T ti
at A S BEparaE HRIE PTorig 1 B8 Somparng HpeRykS-e-
trifl{of€hheth |pﬂérwl)t;ﬁ;tnmmara‘aw@nnkl&%rbmtgqu e my;ier an

] ere of _nitrogen was_ad ortionw se_sod

H Y E BT GoSaister PO | B2 frEha S15 FBGORBJL 1) ol

2H)ad dBHi.®INM, 1R, £08 Wt 819 MBE5297.0 @d+@Y, 100%M t enperat ure
for 30 mnutes. The solution was then recooled to 0 OC
and a solution of di-tert-butyl dicarbonate (1.8g) in
dry tetrahydrofuran (20m) was added dropw se. The
solution was stirred for Ih allowing to warmto room
t enperature whereby a further portion of di-tert-butyl
di carbonate (375ng) in dry tetrahydrofuran (4m) was
added dropwi se. The solution was stirred for Ih
allowing to warmto roomtenperature and then
partitioned between ethyl acetate and water and washed
wth water until the pH of the aqueous was neutral.
The organic |ayer was dried (MgSO4) and evaporated to
give a brown oil which solidified. The solid was
trlturated W|th |sohexane flltered of f, sucked dry

" AN NP~ . _LL_.. 1. . * 4



was evaporated and the residue dissolved in ethyl
acetate (20m ). The organic |ayer was then washed with
wG200s02l106n hydr ogen carbonate sol ution (2 x 4nmPQT/BPIN05/006266
water (2 x 10m ). The organsc |ayer was dried (MySH)
and evaporated to give a yellow oil (107nyg) vvhi ch was
used without further purification. LOCMSt = 2.8 mn,
EXAMHt]E 2380 consi stent with nolecul ar fornula CI 8H19
TV E: iflug - en) -l ﬁmld}n«%anrbonltP[Ie
-1 erJpI@I|n4yIrrethanone hyd(gocalorldes It A o
ch t ur e _of HNT _NH J\
oro- -netKIz?@I,MQ!Imé‘PnenD - 4-yl - methanoyl )-pyrroN NH
I , 3-c] pyri di nestlstear bo c aci d ter“?"E‘QuW‘I“ BS Z
3-bronoaniline (56m), and nmet hanesul f oni ¢ "aci d ( )
in 1,4-dioxane (2m,) was heated under m crowave,
condi tions at 18m}gfor 30 minutes. The solid nd
obt 3 ned was di sspl v d in rrethanol transferr\t a

- n(CN).. Pd(PPh.),,
di%s%6P¥%ed in @

acet ate AWS SWELAed W|t ‘

hydr ogen car bonate sol uti on and water. The 0rganic
| ayer was dried (MgySO4) and evaporated to give an

A @ﬁq@tﬁdﬂﬂR@trﬁmbto%etfrmme?mwhexmm Bldidgrier at ed wi th di et hyl
ether, TiTtered off and sucked dry. The solid was the

di sKv# seed W%’P?I?%Pfﬁgﬂta%&@ 5?@0('31‘9@5}6 RAYNECceiongd’ mb),
wasddada- I’-BQIré&Ipr('B @IﬂuéerIé}f@Idh‘éh!/IPhéﬁ-Z%Lﬂoh@ doehd)bllowed

et her (10 ¥ The resul tant sol precipitate was

by ipgripethang @r‘e%lmb fThednpdkeswas hegtpd At 'E?iﬂ%fﬂ”éth gegled thigem
tembér%wm drfd Ak fs@IK/Qntteh/ﬁ éﬁatédeth@dU%@bl g)%séﬁr%fmhe ré\Mﬁng oil was
dis Iyﬁd Iqﬁthg/lﬁoggat% (a9 mgb wa?h%q;w th Hateor)(3 xf@ r@l@ drp | ovg¥ §9<I35

sulphdtedind(évdpohitsd at refiidda ﬂressu?e ﬁ) Veithe Ml prdddct as an oil.

onsistent wth nolecular fo a Cio9H 9 8 1Br \AO2
Fla%(% chragnatography afforded 2- methyI 1 (3-tr|fluoromethylphenyl) -hexane-

1 3.amhg-agrawm (n)dm_amg am no) 3-nethyl -1 Hpyrrol o] 2, 3-c] pyri

' B BT 9883%1(%%@1 b D64 o)) 7 2 Py 0 i 8 Al (Gl
2. 297°QaefemedH) N 45- $5F1(||232H)TH , 1), @mlmﬂ (d) from

- car boxy

1 A am-redi thfLIre bﬂt )ﬁIetI@,&nqe-t(nf@wémémylﬁaén@mbxane 1,3-dione

(10 pevares ). RigR(q 56 Mol Spd ehafol Bl asffaaéeyjitzﬁ‘ux

for 1 h. Ehrt_r']@r (JﬂeH (80 mg3 and I-((ﬁ;7 15%)nL BNﬂWe(e?kdddd)andawe%ﬁné 2H,

3-
Conﬁf%léeds%t s@f'U%%Izr 2‘@@ )Thflm%?w? Was @I%Wéfj o %‘ &g %P ﬁo'vspts%s
evab&éMBl dt reéiZLlﬁﬁlg prég3urd, Vhigfestdiz \fzwgusgdlm in\&l rhixtur® bestbylar
r ,
acelatd B8 B RO s e Gl Bver wes senaerisr 204 gy
wastied &ntﬂﬁcwhhmmdf Biﬁttua;tdadis@zmmh eprbopyien®0 IhMl) falivivee by water (10
oride sa n a siml ar

O Y SellS 3G yn iRt died St eddiinrT g R sypBorated
at réﬁbe@ mmsudel ta effoFEl*&emethWG-psmyI-d (Basiovasetdyipsety)er-i n

ni_num of et and absorbed onto silica gel.
pyrifptin-Fiele E7 sy

dq?ea)(/%l p‘hl by Bi ot age chromat ogr aphy
MS WEQQSAI(M&&) deb%( 50q) , eI uting w t h 2%
h | / I I I b

ing
= Hehtc E as—of ssol ved in
vvarAmnedtLItronf émtayles pmdylm-@am'lﬁdomrtethya)hsoyl)}u quynmﬁdIm-Mone

(4 B 50 BhOnE Bohesh Gud Sy v Pl naiPdalior2¢ .

ether and the resultant solid was then filtered off,
sucked dry then dried at 400C under vacuumto afford
the title conmpound (30ng). NWR (d6-DMSO) d 0.25 (2H,
n, 0.43 (2H M, 1.05 (IH m, 2.24 (3H s), 3.16 (2H,
t) 7 48 (4H, n) 7.76 (2H, d), 8 68 (IH t) 11.10
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35C M2 Exanpl e 9:

| -[7-(3-Chl oro-phenylam no) -1 Hpyrrol o[ 2, 3-c] pyridiii-
wd 2005121106101 phol i n- 4-yl met hanone (a) | - y- Chl PEDEP2005/006266

| Hpyrrolo -c pyri din -y 4b -norphol m -yl - met hanone

Prepared from

7-chl oro-1 H pyrrol o] 2, 3-c] pyri di ne-4-carboxylic acid
them Blicwes) tmdoararrwmméd brito BoraiRitecofie/étapr (29imig). Moe pthet layer

wes RPeEA P DR L oo RS B s ol (40 4T gt

(10(8b, drid, over 6&diGmulpthpte, Znd’ 8vapotitediht redudsti fresburs Yo afford
2 cdmoﬁ? AR ATTP Sr oo PR i s 2o & BT (4 36

MSImE 846 3-(UH1proophenyl am no) - | H pyrrol o[ 2, 3-

c! p¥r| gl n-4-_§! !_‘illﬂurcr’tr)r Iﬂ%ldlgf?em/a p)mml a onehoPr qgar ed in

purch !a Q@Ihh&ﬂof\@éhlbbb 5\@/&?1 18- gadzeei(m.fmbtdnaetﬁpmwnd
NVR ( dd- DVBO)

pynml@)\e @ mg) |(1 |d’.qnet§y1formaWe((|1 ppL)S’vas gdql%j %lpq‘qll) ?)ganldfe @8 mg)
and(tletl'laklﬂi(nphzn%&%s%hﬁneﬂk/sla&uﬁox HBmg) Th@s&beﬁélbh wksHated

in theyisrarausatip® RC g 2e. Hre”fRS’PFﬁﬂ 'atocﬁt%%llf? t§§d5&4ﬁie> and
was’ﬁéé%ﬂh@val@r (2x10 mL) The organic Iai{] r was separated, dried over sodlum

gﬁechloro phen am’%) 3- met Il—l-pyrrollc;% g
sulfiafReand evareERisd P regeff RIBSFM r%?ﬁraf@/eﬁ#%b% Aided 5a£ thyl-
4- p@pmé-ﬁ-trlﬁﬁ%ﬂetﬂy&%@ﬂfg%ﬁn|@|nwmgoﬂ1 i{rie aé‘§ 'y@libw gum (11

di met hyl am ne hy i nst ead

mg )i PR K%@Claﬂ'ﬁé ©3-710d (moﬁbb@rﬁf \t\éé‘l)f ZeP Iﬁ%r3“Bu? BPi1eW (m,

afford an off white solid
ZH)(Tgn‘g’.NE'/R“@(?({?%N%@MJ@%%Q(SH s), 2.81 (3H, s),
.04 (3H, s), 6.97 (IH dd), 7.32 (IH3 1), 7.38 (IH,
E ﬂIIPLE 9 (IH s), 7.60 (IH s), 821 (IH t), 8.97
, 11.10 (IH, s). LOMSt = 2.32 min, [MH] 329
4- (&hvdwmbnrommh( ririflearomethviphenyl-oyriaydipg-2- can;b@min}g
A: E@&H&&e %}drokv(‘l%'\#ﬂ@éfrbpﬁen@ml’ﬁt@%é n-4-yl-1 H
pyrrol ol Z, 3-C] pyri di n-4-yI) hol i n- 4 yl met hanone
hy dTQ)é Blireed a@pgaslpn phgodium bvdﬂdsdﬁS) o ip paeafinpd, 20 9) in diethyl
G 80D s gadgd sthepol (1 ) T abpye gisyre was fnen added
ganyre-butyrelactane @l,&g)bﬁ@tlwec@g\t @rpp\(\/gg)adidﬁloa,oydlethyl ether sulotion
(108 ﬁ{éy’ :ng{fﬁf ?érHétﬁ?la&é’tQHMnoH@%s@QbOIH@o‘HﬁnméL e Alxtib W8S -

tion was stirred _at tToomtenperature for 15

allowd te 8l at Feain tesopasaturefor 43 howrs. Elﬁa@@l (36 ik washsaradded to
desftb} EQ&%Q sW@i%nﬁﬁWﬁlge %WM %ﬁado@tloicﬂftéhh%hsosfolutlon of ammo-

I SO | magnesi um chl ori 2M i n tetrahydrof uran

niurg ch rl}ﬂe ézﬂjg trh@os@i waﬁeanoﬁanwlewréppewcb@é washeg with
diluf8d ?o%hlo-ﬁ'a%cﬂo(bLﬂtN gﬁo%ﬁtr%w{hak&@r Wit PoRmdt Eﬂ\%ﬁﬂa(?far was

car dioxid q been passed t hrough
theg smadmvetsﬁomumq @bgat%\ﬁ@lvleﬂtéﬁmw%vr@éﬁrmweétnﬁ%sure The

res@ﬁ@%& SolufiiRd Wn%l&'a‘“ge"‘@sﬁngj%étfcﬁ“éh@@tﬁ% hdbtatd ($Q§ila§l @]uant to
roxi de solution until co te extractio

9IV%3§r%¢ﬁw6dwest1 @aglf'ﬂﬁr@ﬁh%fa">d?erx?@%| (%2og>p#|r' NMR ﬁCDC':O 581
(s, PYNeALHAT 19 makaovrhd ¢r5|5(‘ddaQH?i 6.70e1Rgi34 (teZHRQBAQUSH),

was extracted twce wth ethyl acetate which was

1. %Gﬁb?"rﬁ)eﬁﬂ%'ﬁé? sl - wat er until neutral. The

B: @M@ﬁsﬁﬁm{shﬂm&xywm bqe tmruoﬂdnétwa@avnwmdme
eva orated to

thesrisianel ¢ 3-0xp é&Vquxyén@ mgﬂ'@gﬁwhﬁexane gin

|sodr§9§1ﬁ%€3®anl)mg Rkl @ M@ﬁ‘nylssak@draehrm IRy sahntl(sd g;arrhao
OC under vacuum to title

co
kiR AGAGeRIG 80 1CAY 4 s Afer SO0 SROR {EMereba |
d, 850 (IH s), 13.60 (IH s). LCMt 3.0 mn,
[M Bu] 255 consistent with nol ecul ar forrrul a G 4Hi 5
35C N2O4 (b)
7- Chl or o- 3- net hyl - 4- (I - nor phol i n-4-yl - met hanoyl ) - pyrro
Io[2 3 c] pyr|d| ne- I carboxyllc acid tertbutyl esterTo

o o o ~
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hydrochl oride salt A m xture of
7-chl or o- 3-net hyl - 4- (1 - nor phol i n- 4-yl - net hanoyl ) - pyrro
wo ofo/18Hed pyri di ne-1-carboxylic acid tert-but yPCEEPB®D5/006266
(66nmg), cycl ohexyl am ne (8@ul), and nethanesul fonic
acid (45ul) in 1,4-dioxane (Im) was heated under
m crowave conditions at 180 OC for 30 m nutes.
tneﬂayglnoh@msl ralane mebhal (S0nhipivate adkad, asiiitd raikidird Was heated

o S S SR BESE (T SHR ot AN 312 1801 2y
amdesat réduedd preskxrenpleaediti(evas takeh fras dtHyhacetate (00 ml) and

watg? BT, OrganiC Byon Nes e SeRe B e, thegi Fagup vain et

: hyd$60h|o3103ﬁ:rd ®@. 198 500 1), Igllowéd Hxh(Watkr (2)x 300. Mb. Qriglinicdayer was

thep éf—ﬁ‘]? s%h’ﬁ“ﬁ:@h@é‘? Bﬂ?er\)(ﬁé‘t’f;eﬁrﬂr%séﬁifea %6‘?%‘&!1’%""??1@?—\2'%‘&%?”

ancE@mL‘lﬁg b8trol and ethyl acetate (1:1) as eluant to give 2-methylsulfanyl-4-(3-
hydﬁpéwquf)g[ -tgfuforome OMRL Ry AARinE 53RNk (coct): 5 8.3
(s, CHRBrasdidnt M), ¥176¢d, 1K)y DB8(ddN M), 12818t THNBITE (1, 2H), 2.92 (¢, 2H),
T S )
C: 2 mmsmbh@mhqhewwoammﬁvlt 6-(atrflabrbridigylptienyBpyrimidine

oo Ta Pesshtof alP ctdnisit-nn FhPbisr e eesh By et

phelN By rimiainp (28 §#in a mixed solvent of methanol and water (200 mli, 10:1)

was, NG (3 BRI RLS o SHaR 2 oA R Gt Tt Bos,
therl‘n}dﬂilitéc Wltbgtmawété (6@) ml). The mixture was washed with water (3 x 500
or,0-

mi O G197 o BYer it SR IR Bhete Pl RS °
pregsifreto five panebanagsuphdnylid- @l‘-hWﬁfop&b—GEﬁ&nﬁJo@orﬁéthMphenyl)-

oy Rl (5651 % S drodte wRich iR B Far B e e diiner
purifiéﬁti‘cfwhylﬁi NV DR 58 B 8ianen, HY SN .8 Met, @at), 068 (dd, 1H), 3.77

o 9 834 50 8 2eh@ TR Soxane (o give an o

D: @f:i wanot(ﬁ‘-pﬂxdvl)@ (B3 AAumd metdyiRhé o) BivVBYind-2tcatSeritr i
2H,  d).. 2. 18 (3 Ves:

5. alo P5freq §olulpridy ZopinViasiingA- CliyclapyBroprtys- Clguoro-
me’$1)/l,ph8nyl)4)y(|m}d,me£()200 8nd)n dintdthydguifokié KBl ), w4, Bldedrsodium
cyaéjl,;d/g?k% ‘@}oennswf utree rv]vtas\MtlFrle?d nprlogcm lerarl1rpe];a?urm\4 ra450m|9n',_|%f'en
poured Bt dCathglrazefste (B0 rab) aim:)wssh@eltvhghl watkk (2 5@ b). 2T He appyic

i di ne;4-carbox I|c tetr dr opvra
v R RR Y SRR, EieRorGy 8 AR preisuly! 3T b e
usn@qanepbetnléHPt): iéle{B-lh-g'dB}xgmrmybam(ﬂ frifleoroA@thy)phieng!)-pguamatine-
t _that title conpound renained as

2- nggﬁ'ltrﬁ%lwgls‘sto ?&gf’acg% h partitioned between 5%
'H NOIR (@DCIy)dd 6g3t5r(s c”ehi)bersat(d H)l, Gi83dd, Hd7.80 (s 1H), 7.69 (t, 1H),

3'7ﬂ§/"d?%grﬁ%§¢'%ﬂsapg EAR e RS g 91@/3 Sol i d

above in nethanol, treatment W|th IN HCO (few drops),
fion and trlturatlon with diethyl ether to
EXEWPER A 1o titl e conpound (37rmg). NVR (dd. DVEO) d
4-(3PeridinSBy{pPehyH-(3 mfIBGrOhEIthvlmhenvlf}}m@n(dB\‘e 2-c3rbopitrile
(2H, t), 3.87 (2H, d), 4.01 (IH n), 7.35-7.74 (6H,
A: fmmﬁmmwmdm 2aarparitrilenr s) |

L0 g1 A SR Ah W i

prOﬁY'WdBﬂﬂ@mWMﬁm@thhmldlme—QmarhO@Ittﬂ[s25@m§]]) pydiciate- 4-
carboxylic acid (tetrahydro-pyran-4-yl)-am de
hydrochl oride salt Prepared in a simlar manner to
Exanpl e 12, from
7-chl oro- 3- et hyl - 4- (t et rahydr o- pyran- 4- vyl car banoyl ) -
ryrrol o[ 2,3-c] pyridine-1-carboxylic acid tert-butyl
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Prepared in a simlar manner to Exanple 12, except
that the nethanesul fonic acid was om tted.
w@ywbotiase| am ne (1.5m ) was used and t he reacPCDRP1005€6266
was 1Ch. The solid nmass wa2idi ssolved in the m nimm
of nmet hanol and absorbed onto silica gel. The residue
was purified as set out in Exanple 6 to afford the

metHahk €5 FyEmdibe (E8MBY sudPdRsiot GHiRMBE) rodnteRpefaline fo)45 min.
oSy by bR £35S Wi b
and SHpoRited 3t rédudedhpredsure . dBrd 44B-oks-p)apyF-638-tfifiudrordgthyl-

ehepy{-ByenineHoabon asamq b e i) @9@?@%&;? !

1mn®IecuIar fornula C19H26N4AO Exanple 18:

sal TcPé %pﬁ;.:seerdudnrbfawa&rdpokcars dyammortydnak amlreg JZL35 m)nol/g) in
chl or o- 4 car
acetl OgymE b b 206K PRBTSar LS HD CRHelE 2GR Rgand a
soll!itfbrntof ht{ts;dxoqsiéwl) 6- F@lﬁﬂ@&bmdtﬁvﬁménymgyrdh.amelszlbdxntntéxag
and absorbed onto silica ? IB?
o} BB a0 Bup TR BB diFe R iR IR oR 430 °C for
10 GRS Eitére8¢h b Fritleyansy &sify alvbemdsteh@ultiflitrZionApparand, and
&,14rrg). NVR ( d6- DI\/BOé d 0.25 gle, r%{ 8 43 (2H m .
pur le@f,)y(;)rqparqx]t)ve HP L4 4(- Flf’lpgrdlné tgropz 6-( )tnfL@ omet Ip['nenyl)-
pyrlbrr@lhe 2% Borfithid, wé’@nsothe@(és(a' dtbargum (A2fAg)( | H, 3) 8 76
| H I:3\57‘1;[';')12 50 é 13. 75 IH b k 11£
ﬁ<(C[ 10844 @0 r§138r€? WH] 7O %! 68@ ).
2. 9@@7292@4@2 Emnpme) 197-2.05 (FT 2H), 1 I49[12603 (m, ]4H) 1. 37 -1. 454(m
ro- phe m_naQ ol o c ridine-4-c
2H%ﬂ%§k&?§8“ E% N@¥ ﬁgﬁﬁ%@%1ﬁﬁ%ﬁé 4- yInethyP¥ am de (a)
5- Bronp- 2-chl oro-3-nitro-pyridine q A suspension of
5- br ono- nit i ne
TR ORERI? PaRPeR AOpYRaNgt o Er S H&@Mﬁgpe@wﬁ g
derivame%dtoqsreﬂéﬁr@@ﬁé fo%wnagcmnﬁumﬁt‘s to give a red oil. The
e

L%d a’ d%§c |b d |n itrile

‘H InmlRe(dmtlL)owssms 94 (ra02+4)g)7 82NNR1 KICPAs, dHRB 73 (€, I1h=l|) 81B8 (t,

L 239 e
41 O (ot P2 e 1658 08 Wme b dSa (g e Tbose.
4c: 4-[Br(a oD iflusrdl psedidlnkt -HY-pf sPy{62(33rifd dryrie thy badiey Bpyrimidine-2-
sol ufion of 5-brono-2-chloro-3-nitro-pyridine (7g9) in

QQQRQLLetrahydrofuran (150m ) at -70 OC under an
H mMmo(smcag)ea 8f31n8.83 QgePHVasB3dd ¢id), draapisi $id), 4. @gt,mﬂ)pmgs (t,

e elr ran.
2H3.5p7% JOLE LA e PBered @ s B P rotiee

Ad: f403-(HiMethyl- pﬁmaemznmuemahedvlm-mrmammmbrmmmwmmdine-z-
chlo[lde (150m ) and the agueous was extracted tw ce

-cargenitileat hyl acetate. The combined organics were dried
- H I@MgaS(OQCIgnd 863108 ahe2H), 0.8i (deha), dekBu(st ¢d), Gido. (t, i, 2.94 (t,

24y RIEE B0 B DB 26 v cbba 152 O skl o PReavcaf K

1008%. 40 OC under vacuumto afford the title conpound

ac. S > - ”l £
"H RBR («‘IDCM)SD 8rit1-8184 Kmrmﬂ)emﬂZa(d nay mmaa(scrm 7688t 315(;1 R27 (t,

2H, 281 (2. REEA ALy SRR (AT O L AT R 1655 77

(m, 2+0) n542 13‘}50(]’rp)1H) ),cll.96 1782 (an 5H).1$ oviz 689. 3 (M+1), 100%.

of nitrogen was added portlonmnse sodlun1hydr|de (60%
di spersion in mneral oil, 625ng). After addition, the
solution was stirred at roon1tenperature for 30

m nutes. The solution was then recooled to 0 OC and a
solutlon of tert- butyldlnethyIS|IyI
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with diethyl ether and then filtered off, sucked dry
then dried at 40 OC under vacuumto afford the title
w@oovpozrds (93nmg). NVR (d6-DMSO d 1.21 (2H, nm)PCIWEBB05/006266
(2H, d), 1.83 (IH mM, 3.21282H, t), 3.27 (2H, t), 3.85
(2H, dd), 6.92 (IH d), 7.76 (IH d), 8.29 (IHs),
8.53 (IH t), 12.20 (IH s). LOMSt = 1.9 min, [MH]
TH IR (COT)S3 83t -8/83 [(mratezis2ad, fioyr mrsgs CiHHF &836 GHNIRS (t,

2HY, 2189, @i, 63881 2Hnd) 2520347 H( £05.(ey B} IS iz 2405

(Maym:wllc acid (tetrahydro pyran 4- ylmethyl)-am de A
f -

car&drﬂh ahydro pyran 4 yI met hyI) am de (20rTg)

HAfRIC %Ciq?”ihﬁge(f é@#@@ﬁﬂﬁt@@ei@%ﬂﬁ & Bkt )

7.2G0129i (i, GRS, B9 ISCH)C BN, 261) nd HUDED. (bTH@H) 02 08 (sTesHy, 1.97-

20%%&@%}?549@3&”3&%35? atod. The resi due uas

4h: @ gipheavitportmig et A4scarbonitrile

| 2340 ‘5.
1 S i, on t u
+ OMEPAED 6 DTTR b Sy 2 R4 L Ly RN
2.98 (1) ZBHE)E e&oaf, 2H), amlz w2k d . 9b- 1213)53&& QEIM:MBE Eydr(mgﬁﬁ), 0.91 (d,
carbo S [ wat er an i ethyl ether, then

6H)s@'§l[@§%§§f @4{%&0%3/% at 60 OC under vacuumto afford
4i: 4-te[(Pyridire4gimethyRadminbT-peppy HEMB-tfitlid rom ElEOhe ol tp\2iidiRet2-

1.62 (2H, d), 1.80 (IHmM, 3.19 (2H, t), 3.27 (2H,
%rﬁi'g.”.,'t—”'?. 85 (2H, dd), 7.10 (IH, s), 7.32 (IH, s), 7.51
H NIAR, (CDCL,): 75 8.54((d,|-2H)S$.,34Zs,911H)( BIHD (8)1H)7798 (4] HH), 3)75 (s, 1H),

76§20l 72707 qnefh s I abilr ad e a7 T oel) 200288 m,

2H)f MSWIz89®ZD(IME+I1) 3&10%\!402Exarrpl e 20:
- |

i ne -2-carbonitrile

'H NMRI(GDOIIM (BTBISB)(IS ‘EI-HDI 662((3) 1H) 7. 82 (d 1H) 7 79 (s, 1H), 7.68 (t, 1H),

297 b A et 8‘3%@’%@%&&2@‘)”}?7@1 Rk %n@ﬁﬁf?’/z %1

(M+E)§almp%e 19 (e) from

SHitrift

1H NMRt(@‘EIEIQ'm 86t4r(a,h14-€h)r 6 32y(ldamH)4 7y82n(teit le a?'ni’&wé tIH) gi.ege(t, 1H),

2. 9{ Z&ezhﬁni §q_5§3p@gn )n‘%%@'& %I—'N'C\/ﬁ’_éd.d%)%oégﬁj %ﬁZ% e§'7 &8 sH).

MS G2/9 389 BHM+4), 100%76 (| H, t) 8,27 (IH s), 8. 48 (1 H,

1H NMRE(CU@I;{)W&)B ﬁﬁ((}S]ylli-BnﬁS B@Xd |1I—H 7. 82 (d 1H) 7. 77 (s, 1H), 7.68 (t 1H),

2.8 V4 E%%Zzniéﬁéf’é@mﬁqu%éoﬁﬁﬁﬁx?(m?ﬂﬁqﬂé’rmrr“é%n"éfr“t"%f’
(M+Exafptee 19 (f) except that the title conpound was
4m|4S @ 8y§&e?1¥vlérjﬁfn5lﬂr%\h)o§( rnﬂor%é?e?%ﬂé%ﬁ%%rgm 2-

Caronate sorutt o E0 0y Wasnrmng W tIm wat er
carlghinditiley| et her to give the title conpound (29ny). NI\/R

' (IR EVER), 3o T2 thyP8 sbit 1) 7 620 (R} 7 56) b o

t, 1K), B,08:3.20 Tor58, ZH)H3.0d) (1, 2H)68. 2(3+2—B3 &, 21, 2@0(23H3 (rd) 2H), 1.71-

Lly7 t = 3.5
18‘?@#1}4)3??732%% ste IQIV%(IH;Z‘ 3rr7kt£)glr§e@Vl éqqﬁr mul a C19rl—r|113
4n: &ammmwpvﬁﬁé@ tafiaremethnkohendhpyiimidine-2-

rol o[ 2, 3-c] pyridine-4-carboxylic acid
ﬁ%@ﬁ&yl am de (a) 7-Chloro-I H

ryrrol o[ 2, 3-c] pyri di ne-4-carboxylic acid

i sobutyl -am dePrepared in a simlar nmanner to Exanple
19 (e) from

7-chloro-I H pyrrol o[ 2, 3-c] pyri di ne-4-carboxylic acid
usi ng i sobutylam ne (28ng) instead of




10

15

20

25

30

35

LOMSt = 1.6 mn, [MH] 359 consistent with nol ecul ar
formul a G 9H26NAC3 Exanpl e 24:
wo 2qodA230&Ch| or o- phenyl am no) - | - et hyl - | H pyr r oPOf/BPRo%906266
pyridin-7-yl]-1norpholin- 43yl-niethanone
hydrochl oride a) 4,7-D bronmo-I|H pyrrol o[ 3, 2-c] pyri di ne
Vi nyl magnesi um brom de (44m, IMin THF) was added to
H KIMR (CHEI)498135 (@ntH), BS25@) 1), Bre2wes11epal7adst tHG@S8 (t, 1H),

29565k %ﬁh%ﬁ*ﬂ%ﬁ%.@l MBS0 0038 Wb 2% o 13

MS m/hees 5E§mg) 1i00%. Yamanot o, Takakazu, Macronol ecul es
32 . :

WWELS

carlsdnntrléed at roomtenperature for | hr then cool ed to 00C

'R GaR2hE 3B kb elatal TRL I B Bk 2l

2. 97f Qr205a168 (t, l2e1), 2dsied] 2HY, ROGR XUYme 28J, 08 Y77 et Bl)e MS m/z

403 &: )W%{Q water (200m ). The organic |ayer was '
fi wat er and evaporated. The residue was

4p: di(3geit-Batyldanmina-propyt) - @-tafiusremnbihpipherf\DOmrimidine-2ecanisonitrile

1 r ri cid, (0 GAftern st andi t, r0om.t

H R GERRTrA B b sublaprBrbd. ai sl Bea ™ 8 1S 7B

2.99 gsi2eye2 sdded2iyp 1e943101aeet2H)e 1(150(, JoHNMSwaye 3668 30( 1),
@nd made basic with sodi um hydroxi de. The organic

100 "ayer was washed with water (2x50m ) then brine, dried

4q: GNBEOMDimethydp@poaaired-prdgyd-6-@striiueomathylphet yir-@irigddine-2-
with ether (20m) to give a solid which was filtered

carhongtrile Ty g ¢ | [trate was evaporated and triturated with
'H NMRECDON) a8 B@4ds aliseedaddctiap 78i(dh1iay 7a@nds hia), i7a8 (t, 1H),

2541 PR SR e, Lo nLETREHI0 oh St e 5775

(M+p)4r1|0f)%ed W t h Bi otage chromatography eluting wt h
" ad eva d

cartﬂnnilﬁle(lH s) 12.3 (IH s) b)

WG GPRA T 5 Bohe?iel 1) a‘ﬂaﬁsfw %]%yda ﬁﬁz‘ié 68 (. 1H),

2.99 & 39gp.66 (0&]1@&2133%3&( @y 11H) anhes-ardzyer, ai, pesasat (m4H),

o sl v Ftl BdfacCuapor ated and the res due

4s: ada@dethol-@thygihylagedradired{y6Gmbiholamap ek -€3-trifl6 GruimethyTitenyl)-

organic _la er Was washed with water then brine, dried
M—F@%—)—a@%—é@aporat ed. Purification of the residue by

'H NMRQEDOOYT B pIB¢ (on1H3), Bi3¢2&(dgﬁﬂ),, 782Ut hid), Wi (s, 1H), 7.68 (t, 1H),

28R P sdien 0 1y A8 22b 'ﬁ@ii‘%( 4802088801 ¢ 4n

1.531). 70$m1@H][ INKS ns’3418:)3 (I(/I?JBE&%D | - et hyI | H pyrr oI o[ 3,

M) 3- chI or oani I i ne (153ny), ' cesi um car bonat e
H W%ﬁg@b% 54?%31 (sPR7 ¥l deanrias 81aNE) AupH dAd! il Pro , 1h),
3.9D(as RH), [#2t) 20 8198i(hEH) 2. 21-2i288nhHX A en38Y.616ky 1), 88%.
au: SUQIRRISRM ) 4 PR DERS SH. Ao L1286t dHERQIEByrimicine-

Mgg;nza : 3: Egzéefgﬁleﬁ IoI|U|lc;aI I adl um(0) (I Ong) and
1 - B (O t
GBS RAARbSAN, P PRl Do o

2H)r 268@% 7 Ta(li 4H)od. 5&6@@ amdBH)e?. Bé)(s c&bﬁt 1.94€0% Gn, ZHy 4.76-1.82
{ ] d wwth ethyl acetate (5m),
‘m’gpfﬁ@$égy? 4§ﬁgﬁq%éﬁpﬁé usi ng et hyl acetate and
evaporate. The residue was dissolved in ethyl acetate
and passed through silica gel eluting with ethyl
acetate and evaporated. Purification of the residue by
chr omat ogr aphy on Biotage, eluting with
|sohexane/d|chloronethane 1 1 and evaporatlon _gave

1. 4 " 4 I A PN\ R AN~ 1
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yl - met hanone hydrochl ori de a)

2- (Carboxynethyl )-I-nmethyl-I H pyrrol e-3-carboxylic
wa@eiod/1A18®l uti on of net hyl am ne (40% w i n wat BCT/EED65/006266

m) in water (200m ) was caeoled to 1Q0C and 1, 3-

acetone dicarboxylic acid (90Qg) was added portion-w se

mai ntai ning the tenperature bel ow 150C. After conplete
4v:ad@i[tl 41D azBear-836propl)-Ba S-tiifluok@dkthwp LN (- dyeifnidire-Rhe

ar og.-l wi se addition of chloroacetadel dehyde (50%in
caAE  135nm ), mmintaining the reaction tenperature

H NRIFE DAY G 8 Bee@6192 8r3aa(dt 1180 7veBs(st hie)) 783 @yveHl), t7o58nar TH),

398 o o e bomt - 7am 3Rk b e st ARKLB0dch or i

4wa4‘r(33|Plﬁéﬁ(Hnﬁlho pfcﬂblvl)Mdnﬁh}brmem&lbheraﬂ)ad/nhvdine)deanom,tnle

' BB et a8 ¥R P GRDT R et ld 5 BT i 1)

7.16| taQH)aI6 ngtm; &60dd (ZH)QB17)2 (brsg, 11H) 3127 ¢t 2[;93;3 .08 (tl,lzl:é)sZ 15-
t.0.C pom tenperature, before the
2 1@ p@?‘? W%%3ff&+1be%g and thgpsol id washed with a
4x:M-[31H(MRYridih-2ag diengylaaind)-propel -8B itdfl uvecsm ethiipbe myh) -pr@iatidine-2-
yjeld the crude title conmpound (63.7g). 1H NMWR
car , DMBO) d 3.53 (3H, s), 4.02 (2H, s), 6.32 (IH,.
'H MR &DO,) bH.681)d, 118, 834 ((@H H)s 8.2 @adH), The (d,i 2H); A63-7.81

o 59, HEEYE . YA PH AN (o 58 i T 2 o0
2.07 i(h) 2H)c MBpaenar 4(7(Mb51g) 42%)  Met hyl

4y: %ﬁ%@@w@%-é@ f(rgluar,o)/néthvlphenvl) pyrimidine-2-
carBeriteigr boxynet hyl ) - | - met hyl - | H- pyrrol e- 3- car boxyl i c

' B e Rl Elor M o) THES LB L Fod T 87

7.2haeB), 663 @f, 2608 80, uhg 3301 seat(nwasi) r2o®tedH), 2. @aame (m

S NG Lo s i) ;”‘T‘d

42z: PHO-(4Meanyl Hidenyan-$-yairepytledrta-mifidoranmetekiheagt)-earimidire-2-

t hy. acet ate (250m ). The organic |ayers were
car Shed, dried (MySO4) and the sol vent renoved to
H MR (CDGIY: bigd 318 3okl As2 &, iH)hT. 7Br(ev\n1-l)s(7I67d(t 1H), 7.25-

7.3 {rdith THOI Ko A G Gorerog oo 1 PGBl R: s

m/MQJ(I\ka{)fﬁd)%s above (refluxing for 35 hours) usi ng

, hﬁuorgr%gf% Vi

2-catbonierile cartbommles efI uxi ng for 2 days After cool ing the m xture

' iR é‘%%%da?a%aéég @ FRETEE L T PR ZHAE 0.

7. 665t XH)ZGOW 0,-1HJh@6@-618i5i (e @H)\r 3.6+3(F(AGBH), DOGNRIS 2er257

SRR R 2 E L0 SRR S Gofeneladhly "o

H-pyrrol e-3- carboxylic acid starting rraterl al was
EXRM?E B d as for (a) however the initial addition of
acefone dlcarboxyllc aC|d was carried out under
€ eh2-ocampapitilel dehyde was added
r vvas kept bel ow 1Q0C and
é t(;B 0 n%M =i r 15 hours. When the
pr eSodum ¢ & glawas iatded &y poitionstatviasC dpireethanold8ddnlat The
mmﬁf@%g stn?eicg%lt"rﬁom-r%%rﬁ %tbi‘%gml Els@(ﬂt Lt fAC St ?ﬁhﬁ%tﬁob C,

(ofe]o) e so Id was
thlquféa (18)0 dybvdsyadded by portions and the mixture was stirred until dissolution.

r t
= EEAR o TE RPN RB RV LB Moyl B over
this reaction step (37 9g and 35.5g) was obtained from
three preparations of nethyl
| - met hyl - 2-[ 2- (et hyl oxy) - 2- oxoet hyl ] -1
H pyrrol e- 3-carboxyl ate. To a suspensi on of nethyl
I-rrethyl 2 [2 (rrethyl oxy) 2 oxoethyl]-l

o, I Y
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11.41 (IH, s, broad). The filtrate was reduced in
vacuo and the residue triturated with water (100m)
w@easaAN1WCL (150m ). The solid was filtered, WesSHEP2005/006266
with water and diethyl ethes to yield a brow solid
(18.38g). This was stirred in diethyl ether (100m)
for 15 mnutes and re-filtered and dried in vacuo to

30 Eiirﬁlttés t'hl?)b Imdrz]thre mgpeﬂmbd(ﬂcﬁ Qﬂghen 'E@haéntﬁalteid dnda. &@gced
ur r ches

profie) T TEREoR Bae Saeael i Whgt Tt FeRiic wselt feid uni

prlrd- ad &t@hﬂg oy ra&}eesmég%mmpme@fThrmprbyllputate was successively
- | o-1\ .

wastER OV EiER 353 SEBRFPOPR o7 TISAHEPT Slicpd preggyre; g oford 2

merﬂbgﬁfﬁlﬂbpﬂd@;ﬁyﬁd%-grdl (1 )5:7Y vamie)cryasls Iomﬁtﬂimf@) refl ux

1 an stlirre or mn

H B ) 2 B o HheRes Gt B4 Tk o iorar; fg5-1.50

(m, Q%Igﬂgg&apﬁ&blﬂj gpgd between di chl oronet hane (600n )
_ nd s?turat ed sodi um car bonat e (600m ). The aqueous

,1 ylsu S rPLoRM-RMrigicin-4

Brther extracted with

di 1o eBRtiGRE ddeaein hydfbﬁldér ga Riethanaly e11® WELI) GNas added
conbi ned, dried (MySO4)_ and the solvent renp

dropvdse @@ (xele 3SHSRENERNLY ZBISFAPIRAIRSPRY Bwra'awy‘*e shﬂg 0'g) in

metBhR3I 3920 Fhil)i. CiheClxF® Wa08medehtuidoROtemdebature for 15 mmutes
di chl oronet hane to vyi el d the title conrpound as

Aftegcgopppg( ab0 -f.‘g)lodoppetnm ( @mzwasbmd g OpWise C(\@H SSrjnnu?es
The3m%§ur63)\7hs Sirred® -af 2oérh Heniraturebfor (6 hburd) thed. ﬁﬂ&réd Hhe first

(3-Chloro henl)am %; 1rrehg/
preqle[aée zvaé] WP‘?%‘Vﬁé’ va%*}ﬁ% metaangl; Wate" 4 %%‘t?é‘ﬁg o gried
und@Ftred’dceG SresaUre:- ’fl'héTHHtFéte Waé’*c@bféérﬁ‘a@h%ﬂdér] reduced pressure
- 7- carboxyl at e in 1, 4- dioxan \&go 'H
titufgied %ra ey, SheTeRo B FP?ﬂé‘d( F?%H'P)tateﬂ?é S4EERRT G YaThed with

methSr@éleﬂat@P |§b&3§érfdprthéﬂ dh@dlﬁjﬁdélﬂlr’eldﬂged/\bﬂe@surbl B’SthapreCIpltates
| uti on, Was_r api

on heat |
werS (ROMAIER 1 SR A SISO o BRI AreT (RS | Shite
cryétéﬂsgrﬂ - melcy hen partitioned between di chl or omet hane
and saturated sodi_um carbonate (500m

The
'H Wﬁe@h&s@:ﬂabé 283 @ePdk £4d(Sardh) &APReT Gt (&P W? Km,
2H)db gbloyenetpang (300m ). The organic extracts were
corrbl ned and drl ed (I\/gSO4) Th| s was then conbi ned
= RAPNERIIng t r act of a reaction
COU@U%&@&@%naQS?V@_ hwy@émtfaﬁil eﬂa{abwpyﬁmudmA ol (155 @) in
chl oro-1I- yrrol o[ 3 ‘]@ di ne- 7- car boxyl at e
phosghozgu.%g%ychrpﬁge g@o\;@mw%@ﬂp% éé hpBrsyTge 8°|¥1‘1:’f‘t was dlstllled
off Qﬁ@é@%’dﬁ&é’d’%r@é&hféﬂ ThENirSsigiaRs waeadiRed Wltﬁeélblﬂar@methane and
(65 2N sodi um hydr oxi de gssom to 80Q0C and
pouqd rnr 6. f 8? layens rese spRaratesh e N&A8URS| iBYerates exiacted

twiceEHHE @y NadeRAE 0 Thd hedritisddl begats |Sfety e Wrieh 6lieft dBtium
et her (400m ) for 15 m nutes. The orange I| |d vva? 02

SU'Rﬂ‘@EGarft"éEPdaﬁad toRBcemiater uader (riuced tHﬁ%?PEﬁj tQui Hmbli“
metﬂ?lB@fan?ﬂ@%FﬂpM—piﬂhﬂdlﬁ@|(*I'ﬂs‘gaﬁeocﬁ%} waleerahaeramadded to

; sol ution was alter ég
H NMBUSEP Clahdi: {3H355(ﬁ Wt 2o €R16ot. c2Hic P37 (ﬂr'@")pﬂ i 5|(fna125') 0.97

(thasF&lgmpred however was in the formof a sticky gum
naterlal was transferred into a flask with

"~ il g BNIgBEUt | on was reduced in

Va%@hlﬁoﬁér@@hﬁld atie (é@b("jgﬂé?@fnﬁrﬁbl) tWas d&iﬁb@ lbytp\brtrzfnstdwer 15
met hanol been renove his was filtered and dri ed

minptes\t9cacoWioy; @l frehiqeo- ?1’Tﬂqt@"%ﬁ?ﬁb'cﬁra"°€$'d°y;§'§ﬁ§'“e il Qv 84
é@%ﬁ@ 9 ature for 24
mm%ﬁsz 48 Jm @C i’h@%‘lxtu?é waz s@r@ecy af()l%o(r?t'émp@
houry t-hengf)lteregd Zme(preplp@ate tyya@a@;ccquvemweplpqad gnth kﬁ”ﬂ?é'o%moq'f)t of
N- ( 3- Chl or ophenyl ) - | - net hyl - 7- (4- nor phol i nyl car bonyl ) -
| Hpyrrolo[3,2-c] ryridin-4-am ne A solution of
4-[(3-chl orophenyl) ami no] - I - met hyl - |
H pyrrol o] 3, 2-c] pyri di ne-7-carboxylic acid (25.0Q0g) in
dry d| rret hyI formam de (soom) _was treated with

o L, o o N T T -
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Large/ Smal |l Scale 1.0-1.6 = 0-20% B Large/ Smal| Scal e

1.5-2.1 = 15-55% B Large/ Small Scale 2.0-2.7 = 30-85%
w®@2aangadcSmal | Scale 2.6-4.0 = 50-99% B SO Fl oRCT/EPB05/006266

Al'l of the above nethods hawve a flow rate of either

20m s/mn (Small Scale) or 40m s/mn (Large Scal e) .

LCMS for Exanples 24 Route 2, 25 to 246 were run on
DCRN&nOhqudtaisf slilton 6 sedish eftabNbifite?, wiNB3-dhd MBZafed with a

M52-1, NB1-3, 1-2 [-]. 5 d MS3-
satifaied SN oL oNGPTER: MErHh AR LHARIE W Ayt e
undéd Qed ksl B&f&é&ﬁ@t & affégio|4@d11ﬂor&]2|(}|ﬁetlaeli§ﬁlehylteﬁqigygniynmldme
e ol | er ilen
(18, L%%ﬁgj aﬂé’tgfjé’i’@pefﬁ}%/g'ﬁgogzg )cromaterg Sedere Sedex 85
H MARN@@%)\B&V%S(SNI H); 8137 s 23195 2.8t er s 7289 6HPhod-adi @sleH),;

ray Detector, Waters ZQ Mass Spectroneter Sedere
10%€d~éx Tz 6D 2Agi | ent 1100 Gradi ent Punp, Agilent 1100

E: MDS@QBW%QHVI) AghdtRdHeslildM)-ER ey EYrimidae! ent 1100
Cven, AgiTent 1100 Control [er, Waters ZQ Mass

SpdiQtATINT ercarkeniale s (9729 BnpPe MFINgerWaigtedt dBBexand
tetrdi@s(IYipRedyIpetisbRink) phil S@ufe (G@Qs , o f’fﬁnd%})bvbﬁéﬂ&ucbé@é?vé]%@dded
Decteetor, Agilent 1100 \Hgasser il en‘1 %‘(y? ]
undgpA| ieger antsBREo 2 armixipie of 4-Maroeasthap fPM%r%rPPV'
yrlﬁldlﬁ@(ﬂ 407 SSMHdD%d:BL@pro@yIL;ﬁ%ﬁ/I%3ﬁ%ic Sadpd.9849C¢6.mmol) in

Sedere Sedex 75 MB1 Waters Al liance 2795, Waters 996
dimeiigryinange(4RmLay TR Fityrerwas geflered fop 1Rehaurssihenconrgttiated

~ undef {ediRe eS8 ur® 'M%l'ré’suﬂ@ es Xahﬁ@ﬂe@'b@ﬂh@ﬁ effyMacetate and

Agil ent 1100 DAD Dect ect or gi | ent 1100 Degas
watgloi Thenaauenys layainwangrirasted wige wittheiry| P@?tat%\ﬂﬁﬂér%o%d
orgdfis Jayepe Weﬁ*@ﬂiﬁb@roveasbélgm 4@Rna¥! | MﬂQQd Fﬂ#ﬂpc@cbﬁt@ﬁed under
233XL Sa e_Rack, Sedere Sedex 75
redyged; m&@%g@e VEsidre Wass Cbm?&asaraa@e%rqvap ﬁﬂ@@es?br(e'ue"t
Cyc\%bﬁér% Z@Hytiééété\@eﬂgrt@%ﬂf a §§Hifw 8il *BdexcryRalllder in pentane

sof t war e sol vent s ed on the a
Afteg, filtratinn, \dsk3sisppropylhenyhd mglka eéegwﬁ- -%%%Wﬂf@@ﬂemé‘f 280
g)v&%tcﬁeﬁné‘diééSbrYBﬂmmé%blmpﬂ— 2@ urm The col urm used ls
a Waters Atlantis, the dinensions

'H BYRACOHe & B St 2Phadd (Hati Zi5e7 §|(% 2!"% 33?‘1%(5 3H) 31-
3. oiﬂ' ’Vﬁﬁtzsga"g 85 (’HUQH}J& & ¥E0h, FHVEtRY (a+yQ DR SIYF A0S (t, J =

ani ¢ sol vent = cetonltr|fe + 0.05% Form ¢

7 HA@:H) M@t’ﬁ@dgﬁé(Méﬁkﬁ%%?@r&@orﬂmb@gﬁ’a(s a 4 nminute
F: 43056 8¥8py 1 \MAESID - G—%F%vl §\ﬁ'ﬁn|9if1ei2 Sriborimlee or adi ent

(0-100% B) foll owed Imnute colum flush. Flow

r at%odm cypidRe (%’t“ﬁo&%ﬁ Fynel) M Rdded at womitesiperatiigdo 4-(3-
Wh@n@@n@ﬂ%%@blfcnyl -6- propgl pyrlmldllne|(211 mg) in DMSO (2mL).

loro

The @qugwﬁszstgce@] ﬁyr,op@p, tﬁm‘peg,qu}re for B IP@FS ithgmpartit gned between
eth)ﬁ a@BiaQar Qn@Wé@érthe ‘éqﬁéodé' IBRsr WhsextrattedRbidEANRY leihyP¥Edtate.

yridi ne-|-car 0XZ|IC aci d tertbutry
T hee@qr@blmssaa@w I?Mera WS TR HrAfRER o dESA RYFESOPUT 5y IPhate,
filtefddOMaRY angrRerdttatéd) uhsieNd redureti dpreesurd9! Thy lfé%td@éd was

ChrBARRERBRRE) S U AU PR YenExaes AEg! petete 7 1§ 3ferd a
pml( QIHNhﬁ:h cry?stéil?se(daH pedlane3AfSr ﬁlt?éilonfm (33sdiﬁop(yl bheriﬂ)'r\/Zl_ﬁyano-
o-pigpH RABNYIas Lo Wlwé%&t@eéﬂ a5 naMl s SoHS (B0 S o

H NMR (CDCI&S 7.98 (s, 1H); 7.90-7.85 (m 1H% 771 s, 1H) 7574(m 2H);

phenylanlno P rroIo 2,
310:319b i 1H0yE TSR BTl hO-WATHE Rithoha? P ehar e, S al 02
(t, S WHzaBHjTWﬁf/z tz@sﬁwnnb HPA(E)200L 0B m): 98.5%.
7-chloro-3 -4-(1-"riperidin-I-ylmethanoyl) -
pyrrol o[ 2, 3- c]pyrldne | -carboxylic acid tert-butyl
ester (90nmg) and using 3-chloroaniline (5Qul) instead
of 3-bronoaniline and heating for 15 rather than 30
mnutes. |solated by MDAP rather than trituration wth
diethyl ether to give the title conpound (67ng). NMWR
(d6 DNBC» d 1 38 (2H, brs) 1.60 (4H, brs), 2.13 (3H,

SN NS P - —
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| -[7-(3-Chl or o- phenyl am no) - 3- net hyl - |
H pyrrol o[ 2, 3-c] pyridin-4-yl]-1-piperidin-I-yl-nethano

woeoosarmyy was suspended in warm et hyl acet at ePC/BP10P5/006266
and treated with a solution7of I Mhydrochloric acid in
di ethyl ether (10 drops). The m xture was evapor at ed
and dried at 400C under vacuumto afford the title

TheC av@eudes cfibdnpioce VR andﬁfuBNEO)apptlleﬂibééj;@ 2y abpr&s)maté.tﬁ)lonic
(4H. brs .15 (3 S 3 2H, brs 3.67 (2H

acig fevathesalo (e rerayaton Y e i Combibideni,” o 2 7

5b: @2heng)6- pﬂobvnp\(rimnumsgz-cataorﬁtalecl H s). LO M [M—|+] 369

RS g: Bl AR bt RO oL DRty kDo 4t hyt -2 (.

2H) mgotos@[(ra 3HR] o3 itdor A7y, -3H)PMBHi/gi 224.1 (M+1). HPLC (200-
m)gq nft hanone hydrochl oride salt Prepared in a
40084 9%t #nanner to Exanple 4(d) from

5¢: 4= (ghéwr@bvﬁsnﬁéthwv ﬂwe(nk/hwmepw@wnmimné pebiban@ié) -
acid tert-but

W EURLE g P ARG, B8 g B3 1o L3P0 5 &) Pridy@ad = &
Hz, qu)33 b6 Qéfts@{)l ﬂe hrizeg EHOH NmBEQtasrmé ah, éﬁ) nagshers (rhaBH?»Q 28 (d

nutes. | sol AP rather than trituratio

J = BBt BoAt i 7 ool Ao rm/Sa29 dMet hyTPIS: ERo-400nm):
98.440m ) and treated with a solutionof I M hydrochloric

5d: 8 aC| d ||n d| et hyl et her (10 drops), The mxture was

H NMR(bdd|3 SC?‘?@WL éh) N - s( @'Fly '?'\ﬁQ)s @'H)l 73538 (§ 2Hk 8 Hz,

0 (4H 4& 3. 24 (2H brs
1Ha7 g8 (doie aoHa)m)azgasz@l(m 3 T AR ok 403 0. 66 7 He, 3H).
Ms%)/z 5085%541@ HBE)E (Zoo‘séocfrlm]q?ﬁ%) 10.0 (IH brs),

353 consistent with
5e: ﬁﬁﬁ&wqraﬁ mﬂhmnmnvt%ﬁmgwm-sammnltrﬂad 27b:

1 7, t | —
H Wﬁy(%'ai/?zﬁgﬁ ,S{/Lrelﬁdlzﬁffﬁ?%% ﬁ%b'?%, 1hy: 7.65 (s, 1H); 7.15 (t, J =
8 Ha, i &rd-2Br(m, 241~ 2187 ksurbhie T Arid8 i(ms 2Hy dr @ 1 S HbzsAH). MS
m/zaisegﬁ @H%‘-“i g'PL?@?@ﬁB?*'ﬁ {. gFaeper to Exanple 4(d) from

reridin-1-yl methanoyl ) -
. p2ehibondied tert - bUtyl

H rdm(cqe@)nagy 7.8 35nng1l-9 7r®exm@hi)| 2. aez(mom ) 2H); 2.35 (s,

o0 B REOR LRGN o0 HE3 WAORIPN R RS ).

HPLC (zaammnm) 996% d| et hyl et her to give

H MR (cmd:@m1 tdd 1,38 I-(ZZH'H) 853, 0 (iln GBI) (66 (Hribl);,7.25-T20 (m

w3 Bl S T oS Ry 58 A o s

(M+9). HﬁLCGQO(OMELOnm) oB3%B2 (| H s), 11. 1 (IH, s). LG M
) t age] I for rrul a C2 H24NAQ2

|
r '73?'&2&%9 e d‘%’%?%@ (m,

2H)ap -3, Be(ﬁht of) V.41 (& 39! wioipB (Of 2H) hugir(toqm QIHL 3D NS M/z:
di et h et her (10 dro s% The m xture was evapor at ed

238 M 1%BL%{2@Cﬁ@”ﬂﬂd§9 Yacuumto afford the title
compound (47ng). NWR (d6-DMSO) d 1.39 (2H, brs), 1.61
(4H, brs), 2.15 (3H, s), 3.26 (2H brs), 3.66 (2H,
brs), 3.76 (3H, s), 6.87 (IH, d), 7.12 (IH, d), 7.22
(IH s), 7.35 (IH, s), 7.39 (IHt), 7.69 (IH, s),
10.75 (IH, s), 12.50 (IH s). LC M [MH] 365
consistent with nol ecular fornmula C2i HH4ANAQ2 Exanpl e
28: | -[7-(3-Cyano-phenyl am no)-3-nmethyl-1J -pyrrolo
[2,3-c]pyridin-4-yl]-I-piperidin- 1-yl-nmethanone
hydrochl ori de saltPrepared in a simlar manner to
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with diethyl ether to give a white solid which was

then filtered off, sucked dry then dried at 400C under
woamanmive® afford the title conpound (75ng). NREI/EP2005/006266

(d6-DVMSO) d 2.11 (3H, s), 2849-2.57 (8H, m), 6.94 (IH,

dy, 7.31 (IH t), 7.38 (IH, s), 7.73 (IH, d), 7.82

(IH, s), 832 (IH s), 9.45 (IH, s), 11.65 (IH, brs).
EXAMPNBe:aM—H] 419 consistent with nolecular fornula

18 rol o[ 2, 3-¢

A: 2- méthadbsul%ﬂyM pﬂop(llLG hmﬁbtl@@aﬂnﬂanﬁhpvrlmldlne

antE B phey LA BIGG 2 HE S o 4 SBTGL A hedgmeth-

dlstehrhay'le (ﬁ?@tﬁaﬂ;e n(rﬁ:ﬂméreémdcésrs%tye%ﬂdwtdmdar s oltiogen atrmdsphiste
t
to 5 METE - Sle D - B nS oy &S oPYrmdtityifg D228 0o 0 mmo

lithiginndhidride @k g deal mymblhand dr6-gidteatoutd-40hethpigisenol #0.0811yY, 10082

b 18 5 SRR STl Y o B

roomMtérhpetafdire; oand Sfiltlerdd. Withé fthEdtethﬁr cdneentidtad Girttdir reduced

35C1 M3S. . Exanpl e 30a, and, 3Qb; .
oreSaLie, U BSOS SREoPPRA Y Siic2 gk (byeg] Svglopexane
Eth}Ipyddethteane-84) aar ko | 2-nesthahesyitoropdiproppbhisimethyisttenanyl-
s_hy chl ori It a) Prepared in a simlar

an
ny'%ﬂﬂ%£9§8 SRS W(%lﬁi fromthe conpound of Exanple
'H NORI ([CDGH) 39 7 By qb ot 81398t haHanisngt, hy€r aeh kel de-1.8 (m, 2H);

instead of thionorpholine 1,1 -dioxide

10#1%‘1‘6 )%re’ﬁéié)""f@ aft-ord 7- (3-chl or o- phenyl ami no) -3

B: 4ﬁﬂa|bh%6 ?iﬁﬁwﬁérﬁiaﬁ&ﬂpﬁmﬁdlhwrda@b@ﬁn@ car boxyl | c acid
CycCl opu me m
Y T vpate (3 61 1661 IS paEoryd Sbroa fespperare to 2-
metﬂawoéﬁ-4(drb'bylmtnm@th@%ta(n%bh Itﬁyrlmﬁin%3 @34 4) 657 rﬁﬁhol) in

DM%pH ZQ%L) ghgem%tu}qa vg%s styregg E rppmbtleg)perqlirg%gg (q 'qours %hen
partRiohd bbfwd¥h ditiitatetdOartPRstes tRRtadleblls YEEWHS aktracted twice

fornula C2 1 35 N4O_ b ' . . ,
W'thﬁt@ﬁéﬁ%‘?-o-%W'%%F{\la@)@@?'%ﬁﬁwfﬁ washsrl with Bfine. glrigd over
sodiuBy sulgh1e- fﬂtefe@fé}@@dnbént@édjuﬁdﬁihm&“p?@shw. TagIrékidue was

on SRR Sheus e IBEy o afasa T B8 LR 3BEH 1 ave +-

pro;?yl-%ﬁn&e&y[hta{rﬂbhyllﬁynmi&ﬁé@cbfﬂdﬁ]tnlé6(9.BBOQ,S 76%prds wh toff white
.mfl ec_g%gé formul a C20H2I 35C NAQ  Exanpl e 31a and 31b:

soligy (MR }o- phenyl ani no)-3-nethyl-1 Hpyrrolo[2,3-c

'H ﬂmr(t:d)dns%% 47 36, Do Y2 80285 (8 Loy 2 H2bRR), [128rH denandl);id.eo (¢, J
E}édroc I or| de salta) Prepared in a simlar manner to

=7 Ea )fromthe conmpound of Exanple 29(i),

c: 48 lesQMﬂUo@@HétﬁbIE’dﬁeﬂﬁ) Gyom»rlmﬂﬁ'tee@@ar%f)mtnle
thi onprpholine 1, 1- I de hydrochloride and the cru

pr oed%@tp*\ﬁﬁﬁpﬁﬁpﬁmﬁw"a@vmgd @'erv%eg@“r Igis - SBsRra: we gsided

und@fMm®nhigobén NEthivapeére @b Chl iRt hana- ﬁ&gfl%&n@mbtﬂy&fﬁmanyl
before triturati 3Egas exanple, to aff

pyrimiding-21eRERof IR e iy PAni MY) - $0ePRPD- #19 pyibipdfiomrpethyl-
bror}'iBNéﬁz@hél@e 40 e, lncegyinin@1)as dinstiaiopldindea(si rde) (rBé MYture was

reﬂuLxeglf 242fzpu(r§|1perhfoncgn§1@te(j|L§qdew£gt@eéé)r?ﬁqre d'ghe §és§@e ‘was
parttiohed bptweénIthyl btktate) and’water.(THd, adlleoud 188r (whélextsacted twice

.8.24 (I H, , 8.
w'thsst.%vm%eme-f’)ﬁ»ﬁf%g@ge aﬁ%%fﬁ% @r{efw%rﬁ ?ﬂﬂ%@h%‘sv stﬁh{ﬁdgced
pre@uQé'l]I%e?réﬁjLM@as bhroratcréptiear svep bitity belrtelnent: BOMBtth yffotd a

. rrolo ri dine-4 rhoxylic acid, . ..

soi g vt ey BEHASH | AeG ATtVep e apisritporomety-
simlar manner to Exanple 29(b). NWR (d6-DVMSO -
1.68-2.22 (9H, m, 4.42 (IH m, 7.47-7.72 (7H, m,
8.79 (IH s), 12.40 (IH, brs). LC M [ MH] 355
consistent with nol ecular fornmula C 9H 9 35C NAO.
Exanpl e 32a and 32b:

P T 1 1 T Y . = -
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Exanpl e 34:
| - Azepan-| -yl -1-[7-(3-chl oro-phenyl am no) - 3- net hyl -
wo pysnoiied 2, 3- ¢ ] pyridin-4- yl]-nethanone PCT/EP2005/006266
hydrochl ori de salt Prepared9in a simlar manner to
Exanple 1 Method 2(f) using honopi peridine (52nm)
i nstead of norpholine except that the reaction tine
phemsqsfbw?mnhme%barbémmteaa@m pivadioibeaipiep @isiati afewhite
ed after the initial 16h stirring and the
3°“ﬂ1’3@f’ur@2\/\ﬁ)s heated at 1100C to afford the title

H ﬂmga%wglg(éw (s, 8@6 OV, 7B0L(HAHG. B2 ((t15'H; 8rfiz, 2H);

IH brs 12. 78 H
1.99-¢/805 ramw 884 L s 8k M ek B o, WohGSp: %%nrm
994923 35C NAO. Exanple 35: 7- (3 Br ono- phenyl.am
ao) - 3-met hyl -1 H pyrrol o[ 2, 3-c] pyri di ne-4-carboxylic
acid nethyl - (tetrahydro-pyran-4-yhnethyl)-amn de

hehéfrfdfv@@@&ﬂ)'ea %r&%ﬁhre(v@és further applied, u3| the appropriate bromo- or
Chl or o- 3- et hyl - 4- [ et hyl - tetrah §¥ 4-yl meth
Iodcgrpberayéﬁwﬁﬁm Iopf\FPrpbefRﬁr%t'OB‘ Qf]'?fylo"&?’?" %CP'@ WB{}yI ic acid
6b: dL(@Hthlo ghehyil-6 956 B-pRirRRmecHcarBorditrifd M | ar manner to

I 11
'H NRHPDQID &t P ARYRIroD g Biced 71 HYD) T BRHnd H): 7.6-7.4 (m, 2H)
2, B@th[lom?ll-@{ ' 4353%) (rh n§|1|)e<’%cb3°(t Jerphgl BH? MQ rﬂ/zV258/260

titl oun l'ow oi | (540ny
(MﬂMH?LQQ@OC@Q@n%tW%W t h m)I ecul ar for nul a C2 1H28

r|r_n|d|ne %{carbonl’trn?r ol of 2.

1H NMlRe(CD@érao@@ﬂ GSC1|51):|H9ﬁt§d hyF8 Hz, 1H); 7.67 (s, £H) 762 d
(4.8t r I y df ac r I

Hz, ﬂ@pgfégg I 9Py ANAn gﬂggm *2@5" %3 Y J4(‘};§-9f taF‘\z‘1 FE! ,‘h/z

29272940V - W@(WM@H{H&’E@Q@% (t et r ahydr 0- pyr an- 4-

6d: wl (ggmgﬂo)ﬁ‘ ﬁiﬂpﬁ@ _?odmtﬁl%r boxy!

H rsmmmmmi)ume 42Rey 1H)i ;&2®d, Bi%)B&g:ewlhr?o?ﬁa?@Qr(apﬁtﬂ) ReF (t, J
il I, el ut t
= 8314 el S %ﬁ"%ﬂé%w e 9, S pf R8labR. oL

(206&0%)1}9!8@"/4 (d) to afford the title conpound (66nQ).
) d H ). 1.42 (IH,

- : Tt (3H, d),
'H IQM&7((3)©§) 6(3H0(d)1HB 7299((<2H B)Hz AHBA7 {24, 43 B Hz, TH); 7.73

o B 3 Qe 16 B pbels. &7 f d{ Bigmiie: LG 4 TR By v
m/zcea:slzwem); HALCh200ke0uhpoefssNUl & C22H25 8 1Br NACR

6f (54 A p-A-methyl-ohenyl)-6-propyl-pyrimidine 'Cr”'”[z 3-c] pyri

H Nwmecebcc@raaww 4s¢1ap1w91 d, J =8 Hz, 1H); 7.66 (s, 1H); 7.39(d, J = 8

e T LTS8 00 S LT 20 e o

Msmmmm (wl/)+1f) rmm_c (200-400nm) 99.3%.
- 3- | - t

'H Nmﬁﬂmmblg):wmds tethB 2©S(Heﬂ -(SLQBH’Q?I) arvd (é 1H) 7%7 (d,J=8
C oaniline instead I N 171 e
i 413, 388 e HroRBECaPanmg (viD: SPRTCD eI 20 iRl 4 T R 3H.

MSebARYS0@E al1at e HPaEN200-4barmm): o7 i89s.at | on Wi t h dl et hyl
ether. The salt formation was as Exanple 4 (d) to
afford the title conpound (70ng). NMR (d6-DVSO) d 0.92
(IH m, 1.33 (IH m, 1.42 (IH brs), 1.62 (IH d),
1.85-2.04 (IH M, 2.11 (3H, d), 2.87-3.04 (3H, d),
3.20 (2H, t), 3.34 (2H, t), 3.73-3.90 (2H, m, 7.28
(IH brs), 7.42-7.56 (3H, m, 7.67-7.83 (2H, d), 10.80
(IH brs), 12.40 (IH, brs). LM [MH] 413 consi stent
wi th nol ecul ar fornmula C22H25 35C N2 Exanpl e 37a)
and 37b): 7-(3-Chl oro-phenyl ani no) - 3-net hyl - |
H pyrrol o[ 2, 3-c ] pyridine-4- carboxylic acid
(2 et hoxy et hyI) et hyI am de and |ts hydrochl ori de

R R o o o o o ~ Y



10

15

20

25

30

35

NVR (d6-DVMBO) d 2.17 (3H, s), 4.47 (2H, d), 6.96 (IH,
d, 7.15-7.32 (6H, m, 7.81 (IH d), 7.92 (IH s),
w@2®6/1211b% s), 8.83 (IH t), 9.67 (IH s), 11.88I/EPHP5/006266
s). LOMS [ MH] 409 consisBent with nol ecular fornul a

C22H18 35C FMAO b) . 7- (3- Chl or o- phenyl ani no) - 3- et hyl - |
H pyrrol o[ 2, 3-c ] pyridine-4-carboxylic acid
6h: 4 (ﬁlmlgxrr@kzaemwamdmthmnm ropgoyamidindp-epmoedrilen a

W R (O SRR 50 3D 7 b6 (P BRI e By =7
Hz, @8 ¢@D1Ss rtneQH()jW @'ﬁ(tﬂyI:ef:WZaBHi Mmeuha: SRR H(+ 3P BFER4Q00-

a'an
4001?“‘()? %oro phenyl am no) - 3-met hyl -1/ *

6l 4- Eépﬂmrﬁbﬁ%ﬂg@ﬂb@@rb%ﬂﬁnt41rd|r€é32-b%)éhitrﬂe aci d
ydr ochl ori de sal

"W NYIRACEEEE 790 t. 4T 164 (Grahnd® o EafiPeepohy 27 ©. J =
7.6} ' W‘ﬁ%@efaoq%”j¥'7%'w‘%byﬁw®|3%'ﬁ§5 (£3H Jng)sm 8§|hf3§9|) of 01

ine 1, dioxid { rochl ori to af

(t, Jﬂs l'd>2h|3b1r)dVl§h@ﬁ)ﬂ53rﬁM'fd )-HPlfe r4qq:wﬁ%r@[2 3 o

smlf F bR)QA-?’n F’ r|m|d|ne2carbon|trlle

( DVBO,
H h@MMC(EEH;) 637 792(d22.H)( ZHS (§)1H)37131 (4 2/H= 7.8)Hz, dHY . g =76

e, (B 37 eg SEh 9, 7.1 8 Ol T RegMD, MR . §% (e
HPUQ (ZD-4Q0Am)s98.91%/ MS [ MH+] 371 consistent wit h
nol ecul ar formula C20H23 35C MO, b)

7-(3-Chl oro-phenyl am no)-3 -nethyl- | Hpyrrolo[2,3-c
The] qhpve dieneribbdauedsduid Was moilied for Haeipieeetaip ebipgifgliowing

e WA RGO o oo

ducr(ldrbpthsme ag solentinsteat) of OMBO- 7. 71 (6H, m). 8.63, (IH,
é{é@%j%}@phéﬂ) & BWVFB\ﬁPﬁIdl\%tZI"ce{m&ﬁﬂg ar formula

'H Nmes(oumgraoemaéwhammoy% (ded FyA He, 1H); 7.67 (s, 1H); 7.6-7.5 (m,

1H): gﬁ% f’ A& 3 SLPY g5 B8 57 hexyl L& PRLI3MEMs m/z: 2767278

m de (a)
(MM)ﬂG?IIG BIﬂOme\nbaWo&]% 7-chl oro-3-net hyl -pyrrolo[2,3- ¢

6o DY b Aaes Ly Gl ] q.1 -buryl ester Prepared
H thwﬂﬂﬂ,)r&% 8(2BOEuth) g1t éhd =E)8 Hmﬂﬁh(ﬂ 85'161 JRu8 Hzj &id) 5. 73

i ot 0 oa t :
o, B8 (1 STLRAPTNONE () b 3,081, ORTHE0 A D e
283VEB>58(N&1() hemL(medﬁ)y\kn)aﬂﬂeﬂ%te / hexane to give the
6r |Ptle 89 white. fo |% P(n NVR (d6- DVBO)
I r{ony - - s), 7.81 (IH,
"H VR @D0:)(3: F,.815(m, 284 2B 68 I($-|1H$)2811(01 V- 7 BHH, 2B661.85 (m, 2H),

10§ RI3-LB TRLEFR I T A B8E, 654551

H pyrrol o[ 2, 3-c] pyri di ne-4-carboxylic acid tert
= |l am de Prepared in a simlar manner to Exanple
Exﬁﬁgi'%f%%om

4-[APyetin-butahiaa)-pre oyl 6 - I-triflub ahtet Byl phetniy ) pyyimidies P -carbonitrile

h d2 ici}gEyri di ne-|-carboxylic acid -butyl ester (68n)
—Y—é%g—%r ng 3-chloroaniline (39ul) instead of
3- broawsalntion nfa4 (3-sxadpadyd)-83(trifidordin ety Ipenyt lagymimidine-2-

cark&%ﬁb%ﬁi%@ hrfo di eh'kaég @NE%;V L oic?e'\,g\éacfghemg)(gé@_ Efquw)

folldwadd, bys2- anﬁlcﬁﬁn(nhéi,ﬁ depuivy. Bk éAidionnyas stirked et régmd) |

8. 25 I H .S 8,98 )
temprratyrt et SR SR iy e et PO s Rl 5% e anl
the Gt stB3®Gl fol (BHEataogh éemBerature. Cold, dilute sodlum carbonate
7-(2,4-D fluoro-phenylam no)-3-nmethyl-1J -pyrrolo
[2, 3-e] pyridine-4-carboxylic acid tert -butylam de
Prepared in a simlar manner to Exanple 4(d) from
4-ter/-butyl car banoyl - 7- chl or o- 3- et hyl pyrrol of
2,3-c]pyridine-l-carboxylic acid -butyl ester (68ny)

rm ne- -
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(200m ) and water (100m ). Washed with water (2 X
100m , pH7) then dried (MgSO4), filtered and
weapordaded to an orange / yellow solid. The sPCT/EHP2485006266
stirred in hexane for 2h tien filtered off and dried
to give the title conmpound (1.1 9g9). NWMR (d5-DVSO) d
2.43 (3H s), 4.05 (3H, s), 7.54 (IH d), 8.11 (IH
solgion W& MiiddMAE]miRQire strrsi fsit ﬂ]lmlrv\artchth@wlrgm& ayerf patate.

TR e AR BRI AEPA 5 BHRIAA SR gt

dichRFdthéthaneofetifarinbor 01d give dq3(p\didth-2t-dwilnol-propy!]-6-(3-

it A TSI p s 79 et Bass e &reg, hap wa then

dis8bIvaS RIS, &rid ICHAM inwttterpslskeaddbll. Bolvestul#y theh eammed

t d . f 15 th | ed, t |
ndReRES aress e AR M B L ia DG 2R ot Y >
precipitpted by laaaipg Qﬁéthﬁjﬂbﬂ'ﬁdr (3 prtdeldé 2NBi(pyrida- zqhamrrmwrcmyt] 6-(3-

e solu on, s
t”f'HP"r?m")é'y?ph?ﬂ}é'p%ﬁ"UPI”o% Sapenilrls g5 Q¥%a°fﬁﬁ>ff%a%d § oam of
'H M DD M6 85108s1H)pasised, TH)r 828 lts, DH)e7.00 €9, &) d7.8hén1H),

il uted_w.th C te (50m.).. e an S
7.edyir BBk ade i Bb o e g bl sacte Bbl vl dh 2 KIAG Ay 2o
2.20hm, cRM eez asniegusiyas then acidified to pH with

concentrated hydrochloric acid and extracted with
ethyl acetate (2 x 100m'). The conbi ned extracts were

ThavpsdtedureideBerbedrido(e was hihet hpplizanuging te Apbit4)e amine, to

preiare, e il Mlia RGNt 6T SBRATS STavHNT GeTeNRSEyIng Fyasghiori
acid@3hHt: s), 4.09 (3H, s), 7.57 (IH d) 8. 23 (_IH s),
zg'l 1% (5 chlbr Of Sdi: lZC/ VB (,;’htrl &Q%Fﬂ%mylp\MeE\t/\)-DVrimidine-z-

carbofiffii€chl oro- 1, 3-di net hyl -1 H

R ey *&5?@48 1he7 8945 <l 7:54 (1) 276 (5. 14,

7.6390)NéeN, 1.38 F»gamplee33lad (H), U8 (es, ]7IH<)hi g8-6~4|0 (m, 2Hk)) 3. 01I (t, 2H),
- di et - H rrolal2,3- c]pyridine-4-carboxylic

zzgégé ﬁ'%y%&/@eﬁgkwﬁéthe title conmpound was

Tcpu{3-fa-Methippytidin-Lev-atriira)-pré dyt]-8di3ettifiydroeethgiphe oy iy pyrénitine -2-
it.{ conmpound as a white solid (463ng). NVR (d6- DMSO

CArQORS (3H, s), 3.10 (2H, brd), 3.45 (2H, brd), 3.67

'H NBHR (CDGI)); 5B.35(s( 1 H), 8d17)(d, #H)0DB.A13H, 113)), 7.82.(BO1K), A,75d}¥, 1H),

7. 6%3;7 3 Ehl'tﬂas fd)o E‘b]l%al\%f[ m]:tjé%%@%gﬁi?éfﬂho"t‘r& Biy 3.03 (t, 2H),

2.20- 2[73 ) @nemmﬂyMSmmz@psn (M—ld)rret hyl -
| n-4-yl] l _ 4-

vr]rm(:!?reemd:albmlin]e 3- d| met hyI | H pyr roI o[ 2, 3-

R [t 5 81 %r el @“ﬂ%ﬁls‘é CRTIRd Ol A )

7. 40r(OtHINT J0DHE02 (rs,olH)E BO216,06NMBARH) 4. B8 (brs e, B7dt3:6% 1t 62H),

348 &l SDRYY 20,7805 36 B 1 b 2574 o eny! am no)-

&H-@f#ﬁifbp@,r@tbglwidirdzm—ammm-ptopﬂﬁwﬁmwmmmmo
ne (69, (d6-DMBO) d 2.15 (3H, s), 3.16-3.67 -

(3H, s), 6.88 (IH dd), 7.26 (3H m,
"H RIMRY (dnhde; d@) 5 876084, (H)HS.49)(s, ’81)48 4§I(H THy) 8. 18 GAMBI)] RB9)(d,

1H2%’5§£{Pﬁ5’9&%0r0 '?shéelﬁgde‘fH (X q%rﬁTH 3 4258\ m35G, YA,

2H),2-18-264 oyl 2HH-M$ /1462 2, (M+1D:] pyridin-4-yl]
- 1- nor phol i n- 4-yl met hanone hydrochl oride salt
| -[7-(3-Chl oro- phenyl am no) -1, 3-di net hyl - |
H pyrrol o[ 2, 3-c] pyridin-4-yl]-I-norpholin-4-yl met hanon
e (55ng) was dissolved in warm et hanol (10m ) and
treated with a solution of I Mhydrochloric acid in
di et hyl ether (10 drops). The m xture was evapor at ed,
triturated with diethyl ether and filtered off then
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NVR (d6-DMBO) d 2.10 (3H, s), 3.25 (2H, brs), 3.50
(2H brs), 3.67 (4H, brs), 4.02 (3H, s), 7.03 (IH d),

wqa2m8/1tby t), 7.27 (IH t), 7.33 (IH d), 7.6HCT/RP3005/006266

t), 8.47 (IH, s). LC M5 [Ms] 429 consistent with
nmol ecul ar forrmula C20H2I 79Br NMACQ2 Db)
1-[7-(3-Brono- phenyl am no) - 1, 3-di net hyl -
7f: 458-pyoduinadih 3-3-antha)yoroslillFe-@B-rifllieromethylphenyl)-pyrimidine-2-
1- m phol i n- 4-yl met hanone hydr ochl ori de
-—%%ﬂ—f—Lcar R [ 7- ( 3- Br ono- phenyl ami no) - 1, 3- di net hyl - |
H NMaxcmw[aszo@s],nij glBo(g}-114)] 8.06 (mnpi)l,lcaz.Ymedz;-1§ql),rmrm@nﬂn1),
7 s, di ed,\ t 12nd;
77 2P0 of Bl Zans B, QP8 HaTkG o BN wir 6%kp e o0

(brsdﬂEl) I3y48 &hb@m ZEID 3dT7C(p9)—l)'|’hEQ-m2Qt(m @HNaMSE‘mazptﬁm 1)
ed w f A

leﬂﬂmmln;drt(oﬁﬁﬂg) NVR (d6 DI\/SO) d 2.15 (3H s)

HETCEEL A B m 5% 7 Y (8 B L
7.68. B, FMEIEG .9BE8, ‘(H)Qs Bﬁténg;waﬁgﬁag{)ﬁ&msm (t, @H2.24-2.16
(m, %? % %‘g%%’bq)é gﬁenyl am no) -1, 3-di net hyl - |

7h: 48K nmemm trfluotqetiyilahhine)-gropll]- 64(3-{mftn1bmna?éthﬂ’blwwheﬂnmm|me-

sjm. ar nner. to Exanple 4(d) froml-(7-chloro- 1,3
2-car ficd ‘F yrrolo[23 c] pyridi ne-4-yl)

'H NMRRGDRHOD):i&8. azyd 1mtmmmwemlmrgs) 18T Qs (dadH), 7.80 (¢,

1H 8ot P Pior 43 e A 3%941?%93%25?%"%*%'4%%

3H)| M§m(/34(53 mll(m#u)oro phenyl ani no) I, 3-di met hyI
l di 4 : -

pvrlbﬂdsr)e Z&aﬂibn(tﬂéihbdm):hloadeﬁ7 (4H, brs)’ 4.01 (3H s)’

"H ByRTgDhany Ble sd5<. Tbyeo ftkh. B2 < bl % RCRITRACLS

1H)rmbe¢sn2a1) 3. taTmma(nczeilﬁz;)GazmQH) )98 (s, 3H), 2.37-2.27 (m, 2H).
MS' /%é g @l | f | uor o- phenyl am no) -1, 3-di nmet hyl - |

ST [ » 3-c] pyridin-4-yl]-1I-norpholin-4-yl met hanon
7i: G[&WMembk\medeethallammo) propyl]-6- (3—tr|fluoromethvlphenvl) pyrimidine-

e W
= met hanon

'H M\ARZ@ﬁ)g())DWa‘BB 52 Sdl—l\y49 (’d W&i)rﬂ é’ft‘anblb 1.9Mad, 1Hhd.79 (1,
d B35 ehds & 300 ot ol e Nt nde B B g Bs me
37otr{Mwmated with diethyl ether and fil ter ed off then

i D |Ff‘1|d|n 2-

car&ﬁﬁlih(bchl%l‘rbe bi t) 4, 1-1(3H s)' 6. 87 (| H, t), 7.10

1 O L :

4 ok 45,5278 M 40100 PH R 8 PR 7 o

1H)maﬁmﬂ eHN B 597(4 (ZH)CBIDGI(DQEMW eryi2hip)MS mre 8BF.0-(M+1).
Y 1%h¥laheq)ﬁlt-

- am d
pvrlmmre@aaadnjmltnleawdmhloade manner to Exanpl e 29(a) using

R s DG A, L

1H)t h@o t1H)3 GC‘dmbwﬁdi) (600 §s, 3NNF3 63 Groms) 3. @72br382f(lxs R.22 (brs,

S 7 , 7.10 (IH, d), 7.40 (IH, t), 7.53
ZH)()?'M§G’?,24{E‘§§\”%?)H, s), 7.68 (IHt), 7.93 (IH d), 8. 19

(IH, d), 8.38 (IH, s), 8.91 (IH s). Exanple 49:

7- (3- Chl or o- phenyl am no) - 3-net hyl -1 -pyrrolo[ 2, 3-c

] pyri di ne-4-carboxylic acid

[(R-I-(tetrahydro-furan-2- yl)nmethyl]-am de

hydrochl oride salt Prepared in a simlar manner to

Exanple 1 Method 2(f) using (R -1-(tetrahydro-furan-2-

yl) met hyl am ne (53.0ng) instead of norpholine, to

afford the t|tIe conpound (18rTg) NI\/R (d6-DVBO) d

A ~N oA ~ o~
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di spersion in mneral oil, 7.13g) was added
portionwi se foll owed by nethyl formate (2.5m ) and the

worRooszosvas | eft to stir overnight. The react PONERASS/006266

cooled in ice and quenched3by the addition of the

m ni mum amount of nethanol. The sol uti on was again

cooled and acidified to pH w th aqueous 5N

hydrochl oric acid. The reaction was diluted with ethyl

acetate and water, the aqueous separated and extracted

three tinmes with ethyl acetate. The conbi ned organic
EXAMPEESaver e then washed with brine, dried (MySC*) and

filtered. The sol vent was evaporated to yield an .0l |.
3aMeihvgarbameayimethyl-aming)-propylla-(3-4dnfluorgmethvinhenyl)-p ?

car@dmnltehﬁf|doemrenéayarsaﬁol idified on standing to gi ve the
crude title conpound as a brown solid (8.62g9). LC NS

[ MFNa] 262 consistent with isomers of nol ecul ar

To 5 §t||’rFBH ﬁ)l@'én*'dlf am%xolb}opyg -6- (3|-tr|fluoromethylphenyl) pyr|m|d|ne -2-
car bony

carl?q_nﬂylpr(g(prggéméréetgmh @L)d@scpqqggﬁi}q cine mgﬁyl aymlde hydrochloride
(41 rﬂgy a{cﬁac{e%c Idwarwzm)l mmg&béc\ﬁééogmwdfw hinutés theh Bydium
carboxylic acid math ester Q&Gﬁ‘l 46%
tr'a%ﬁ%rhou?ﬁyéﬂé? e xesesdsd and SWE P URS coft agr
temberfawé RUerAHEr MfHAAH! 4y remobed! fn&zact% bAd teoebiltty tdiriue
| vent was evaporated and the res ol ved in

dissaRy i1 BB OB 3300 NS HH1 BRGSO Bl athed e erater

(1:15 2RoAiL§d TAB @rdanid lagdrashstdaparitdd, aRsd mér&oamhvéuxphate and
acetate. The conbi ned orgapi ¢cs._were washe

evaporaiad-p Sl FiuAg PERSIUGE 3% ehopqrﬁleat&ﬂgwrﬁfep?rayveer nWaQ
affof—He‘dQﬁe (T3t Jof 4f[BJ(rh§t'h9!éar®aﬁho9M%ﬂW1-&hﬁﬂb) pio\s/jree@-due

en taken u n_the m unt of_ethyl
tr'f'%@f‘%t{‘é'pBW')aDYﬁ\”gé'Pﬁ|2f%?{té"”'|‘t8'|er?é<f WRIFPHAL3TEN 1 e ed
'H I0R (Méoy:b)eb@ ssftte 1Hti)t betsqermguam{%s d1a+t) B8 (hiH) 7. 8@:(1tl H),
rate por.at e 0
3845 P8 o tpurt: 3954 BRb w36 S0 cosaen P el e 4
(M+t18k@nog. hr ough wi t hout further purification. LCO M

[ MFNa] 261 consistent with isomers of nol ecul ar
formula Cn H 4N2O4. d) | -Methy -oxo

The-;db&écdur@dést&naw BBORE WS fUpthyT dppliee uEmgand apydrphata@antine

ester Q%{n xture of
der'za‘(vﬁ %ﬂﬁrﬁaafﬁt NBWPILPERAYIASyi nyl ) - | - met hyl - |
8h: wr[gxzmheﬁmawaMbyrmI|MLﬂylyzg@pyn-sgsttefruogcfmggylghenyl)-

and di net hyl f or mam de

ween 2x20nm seal ed vessel s

H MR (Memljl aee% (WI 1), m4er(@vvr:Hoes 28t(s, MGGOTof ¢d, 13)NT.801@S.

0] 55 b b B 3a " Thr 20 Tt 0 SR 2l ke o

2. 63 Q'ﬁ rrelqt 2082 ah, 3m$2le4l(merz|e)j mem/amdzdr(wed) t1®0% eld the

cartaﬂﬂnlteh&ﬂmmeﬂedcudrsg_m CS were washed with satur at ed

Wy BeE0 B oFf %%Eq‘?ﬂis&a%%o“%vﬂﬂi?f%éd IR uPd e

3.85\(s, HYyeB: 18 (tszHY); Bi0BI(t, 2He,h28 (nh,2H)i &lSint/na64.8 (Me1), 100%.
compound as a white solid (0.66g). Total product
wei ght (1.78g). LC Ms [ MH] 207 consistent with
EXAMPEE®aar fornula CLOH ON2G3. e) 4-Chloro-|-nethyl-|

¥ ?,ﬁ}&hg ZrEEaﬁ'Qcyrhtnle

trifldﬂ{mﬁenobaH&L- c] pyrl d| ne- 7- carboxylic acid nethyl
ester (1.25g) and phenyl dichlorophosphate (12m) were
heated at 1800C under argon for 30 m nutes. The
reacti on wasall owed to cool at which point a
precipitate forned. This was filtered off and washed
with diethyl ether to yield the title conpound as a
grey solid (1.2g). LG M5 [ MH] 225 consistent with
nmol ecul ar forrmula G OH9 35C N2Q2. f)
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L MS [ MHJ 357 consistent with nol ecular formul a
Cl9H2 1 35C N4O. Exanpl e 52a and 52b :

wa2@3Athber o- phenyl ami no) - | - met hyl - | PCT/EP2005/006266

-pyrrol o[ 3, 2-c] pyri di ne-7- 3¢ar boxylic acid
cycl obutyl met hyl -anmi de and its hydrochloride salt a)
Prepared in a simlar manner to Exanple 51(h), using

cycgcpb Eilrryédraiuhthajmqs Ry Prasi) e r3-weudrometigiphenyl)-
C oro

pynppcérye; ?(ﬂagpmtgl é@&m% lﬂgm%[péqrgg@?n%/ b"ﬁ'@ﬂ’ﬁ’s added tert-butyl 1-

pipri£h® BabkyEk g1 m@rdrdeacastc amwfm A12) SThé ehitlRrgs stinGdMb
sistent with ecul ar for

369
rookg eI REIBLUTR o7 AVt SUCHFS TS RGN SHpel G PO (Aars) Was
addbtﬂ'amd fsfn?ing [c3?t2m|@]j Wéﬂn@jhﬁ eTHe fbﬁlbtmwgixrtge &ﬁsdjllgte_d with
-am de rochl ori repared:in
dicHig RPN 4 VBT M SPET31o0 S P HIEa he e g water
(1:1C 2 PWALY. EFganisdwére sephiated| BAeMdver SbHdMRB IR iltered, and
1.80-1.87 %éH n? , .1.90-1.95 (ipH, n’)L‘ . 2.11-2.16 (2H
solvlﬁ’n’f W3S ESENoy -}unfi? H’edme’d %rgeglsyr?.z i€ Eﬁs Itlg_g @@sm&wa% |§sdlved
in dietfyBefhleH( 1nGJD)é Ig(g,l |35tﬁer5&s(agﬁbled OM, 72069 arfd 6 redtlionas
consi st.en

stirrL @ngrn q@@tur%(\gslﬁllgt §:¥‘ﬁ hﬁt&eréé@nw E\?vrasrwed VILHA saturated
sod&m( Bncélnioaét@avnb gl ni P&)H0mUyEdriedl oveHs gt thp[hatdfn@e]ra&

i ne-7- carbaoxyl.ic CIdCC|0 [ .me mdeand
and] S o E RS SO IR LSS IR EL RFPRUE manner
PurifiBationdsyobreparaiiVe)- HPUS laﬁgrd@mtrﬁmmA Byt 64 P piperairet-ybpropyl)-

%ﬁ'ﬁﬁ‘?erﬁhyWIeﬁm “RY) imidinge2-¢81POMIS v r r ol of 3, 2- ¢] pyri di ne
'H NKARC andopy 15 &5 dHu;xec‘iaow CDHW&EH @y I HRm gte(dasHp e (de
1H); glph.zm( Z%@%% )% 1,20 2% o Sk g8 G2
100% (3-Chl oro- phenyl am no) - | - rret hyl -1 H pyrrol o 3, 2-c] pyr

e?carbo aC|dc net hyl am de
Thefblaviiaror o afaratarst b B PREHIE o Exampl e
9b: 522 (3-)1,41D@zEb&- 0-yi-be pYlh-6H(8-tfuspsnksty|pisersy | vdvirirgdiseRi d

4mm) . 1H NVE Q d 0.25-0.28 (2H, m, 0.45-0.48
Ca”%"é‘. H%rﬁ'f'u%?%c&"i.g@ ek m, 3.16 (2H d), 3.84 (3H,

U \ Il,

To % %t%rg&dﬁ&us%n?ﬁ 4((3¥dxol7ﬁ%p7yT).-7eﬂegB-t7izl?ﬁoﬁ@ﬂhy@heg?l)-ﬁ?rhrﬁidgie—l-) :
.12 I H, , - 8. brs)._.
cartcitl (Pie) SR BmENEPE Ay #1F SHPULETRE0) Rmogerazine
car@x?ldt@(?@ﬁg M celis awl(e2ﬁ4aTae chiktdfz was stirred at room
tempa;aﬂgq;cllr felg hen he}errrllasn m trlaceto}(yboroh é ?AZOnL was Jdod)ér

and(éhﬁ‘irfgafbfdh&lewre&mm yiheeédofibh neaxtudewandilutédswith

iR oo el wiha W oo e PaE P APGTR ARG vefer

(1:1h2d<rZImhﬂ)orOrda1|@"7\der]@welpélramﬁ byied bvdrlﬂoathmlpmath filtered, and

soNSRER S [T PP oS PR of e P LRRGBRYH haBEfegoived

in THFeG oY) dma-tifiuoasacdtiy acie { 100u). ) was dedes 'ﬁwmﬂaabmrswias girred

at récg'g %&er@%&%&ﬁ% sglg?nn statserano\\//vcle néreorlrsgwe%rpressure

to yield re@nlde propinen Puefication bl praptahgtive HRLUSY affaled B)&TE%}\ pglt of

o o A PR S S AR B2 ot

'H MR ®eQD): E82pkeF), Bi48 (dxtd)pB.26Hat TH)NE. 99 dH v B 7J§e(d 1H)

3745, %%( 22@85‘1 E@ﬁ‘é’\ﬁﬁz ﬁ#;»-@ljé Wk ke 2@8%@%@53%1%%& 232

(m, BHj1MB Mz 3B (M 1), 10Be- 1. 95 (I H, , 3.3-3.34 (2H

m, 3.40- 3.45 (2H, t), 3.93-3.98 (5H m, 7.09 (IH,
d), 7.40 (IH, d), 7.47-7.49 (2H, n), 7.54-7.59 (3H,
m. LCMS [MH] 397 consistent with nol ecul ar fornula
C21 H23 35C1 2. Exanpl e 55a and 55 b:

4- ( 3- Chl or o- phenyl am no) - | - et hyl - |
-pyrrol o[ 3, 2-c] pyri di ne-7- carboxylic acid

cycl opentyl am de and its hydrochl oride salta) Prepared
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hydrochl ori de Prepared in a simlar manner to Exanple
51 (i) to yield the title conpound as a white solid
w@ 3®sg2110dH- NVR (MeOD) d 1.78-1.86 (2H, nm), 2.PGFRPIE5/006266
(2H, m, 2.36-2.44 (2H, mM 353.91 (3H, s), 4.48-4.52
(IH, m, 7.07 (IH d), 7.40-7.42 (IH, m, 7.48 (2H,
m, 7.49-7.59 (3H, m. LC M5 [ MH] 355 consistent -with
nol ecul ar formula C19H19 35C MO, Exanpl e 57a and 57b:
4- ( 3- Chl or o- phenyl am no) - I - net hyl -1 H pyrrol o[ 3, 2-c] pyr
i di ne-7- carboxylic acid cycl ohexylam de and its
hydrochloride salta) Prepared in a simlar manner to
l,e 51(h), using cyclohexyl amne to yield the
EX‘&MPnE FE 193npound as a white solid (73ng) LC/ NS [ MH+] 383

4 JBC@é‘ibc%ﬁiéthVWathWr@?ym% thifuidibihathPdhiRyA) - B iR - b)
(57 ChI or 0- phen I am no) I -methyl -1H pyrrol o] 3, 2-c] pyr -

- Lar i d cycl ohexyl anm de hydrochl ori de

Pr enssg eﬁ#rédﬂscﬂutﬁjnmflzw(e JXBIPESYI)L & (i IBlotnetyiphengixc ept

that the solvent use ol to yield th t|tIe
pyrigUdipRsarrdreppitle (RPme) @MW{@%@ IHoEeryoR
followetSoylwaker (15)blp|_)rand éceﬁSa&ad?iZ;ﬂJ) HThmmxta;reaﬁaslstﬁfbd(aZ Haom

ten@)aratlyegé' f(%fe %n&)as th;erpmll sg{@pqrﬁep' cy%ﬁoboyggwin;e 27;'7"5
2. 5m1mo was édﬂéd]an&&ﬁrrﬁ@nfohﬁﬁ@atommjhtnmhe(eedoﬁbn h@xtml \@as
3 35C MO ExanHI e 58a a

L2 e ARG TP SO R IPTP SRR S 2108 REpbist

Purlflaéﬁtﬁ‘rl%/l'%sl dr’gﬂngQg?gﬂo&je@Mﬁé whmsglt geftg?/k@w%]oggpﬁwl Aits

A Rigp L SIS R HEY SR SRS AP B ang

'H NI?ARIt (M:@b)ba 888 (lér?ﬂl;l)g l8r48/ nat ﬂﬂl)g iemls%(s W)Zthw)ev.sbl(t, 1H),
el uti % % .

398tk T fie2idn - GBE 2P acs 2 8. 9 Wtz aie, oMy ), 100%.

conmpound as a white solid (84rrg) LM [MH] 395

consi stent with | ecul ar. for 5 35C M
Thewreee%w 8?%9",!9ﬁaﬁ§° vcﬁfrva%? urherap b m@%mpatogﬂétea"ab?.
deriﬁsnvésc%rmw%ﬂaltm mmmgx@}n@bep@el mlet hyl am ne

cartﬁ&ﬁﬁ@)mﬂddrbé\dhéﬁc@bﬂa@a)t d 1 02 1. 08 (2H, m 1.22-1. 32

HR allop)tp 5 s, Tl 37 BEd & Thor Vg & 1D, 85’5’ @ 14

3.37 (t4ﬁ—|)7 35 (¢, 28, BP9 (7288 2 AHt, ), 2. T(MS2HMME B2378.3
M@gnm ent with nolecular fornula C22H25 35CI N4QO.

% 59a and 59b:
10d: -4- FB'(C&'b@Mﬁélhmhﬁ@ml/ladmmGD-Ddot) 36413-krifludrgpiyethibldry ) 2- c] p
vrid f [ roI|d|n 1- nmet hanone and it

t—masirrilar manner to

'H IEMIRFWe@[Qlé 18)55 (gsiiA)y 8pA8r (1 HYIIBEBS (anmparmf(ueu—nby.so (t, 1H),

155 B0t 3 BPant BCAR SR AR T Wb Ze o B 30 ”

(M#f)nutes to yield
AN-(S-chl oro- phenyl am noJ- | - et hyl - | H pyrr ol of S*- cJpyr
idin-y-yy-1l-pyrrolidin- 1-yl-nethanone as a white
EXAMPLE 1189mg) . LC/ I\/S [ MH+] 355 consi st ent with
I 1 C

pvrlnLhd-QFD-GT'delthleltﬂﬂmmaﬂemdlanldls-a},t_l met hanone hydr ochl or | de .

Chato ¢ Rl R RRy &SRB ra P REGSE 1 o
pyrietdipe-drchrizitaleviiOmg) mohettafdl §hrgl.). wasHadMM@ 2-aoAMioethyl)-1-

me@ylggn)r?lglne @?p%ﬁr@géc(epﬁac )(15’;]}_/}2 i’ (1% 'ﬁl}mth%q w‘g ggrr t” roér)1

7.48-7.50 (2H, m, 7.56-7.59 (3H, m. LC M5 [MH] 353
consistent wwth nolecular fornula G 9H 9 35C NAQO
Exarrpl e 60a and 60b:

-[ 4- (3- Chl or o- phenyl am no) -1 - et hyl -1 H pyrrol of 3, 2-c]
pyrldltt 7 yL] Iplper|d||| 1 yI nethanone and |ts

o N R o o o a
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4-yl)-tnethanone as a white solid (78nmg). LC M5 [MT]

417 consistent with nolecular fornmula G 9H 9
WQOSMNNIBS. b) PCT/EP2005/006266

| - [ 4-(3-Chl oro- phenyl am no®sl - net hyl -1 H pyrrol of 3, 2-c]

pyridin-7-yl]-1-(l,I-dioxo-I/ -

t hi onor phol i n-4-yl) - met hanone hydr ochl ori de Prepared

teMﬁéra’iun‘é'fUﬂ ﬂlv%rmlﬁﬁtﬁgﬁerl @Il&&@ﬁﬁ&@d%émabo@m%ﬂ&e t#Tadg, t he
| vent used was nethanol to yield the title conpound

- 257gmalalasadded ac ewfeﬁ@yommﬂemwrc% heegcis. raixyge was

filtbddtandthe fﬁra@ce”nc@ﬁtrét@b"ﬁh@gﬂedtﬁ@ed p3e§’sllré’rto‘b4eltﬁ trddeBroduct.

Puqﬂcgtyorﬁbymrepgrﬁtweﬂ-lPLQ affgr d|_t|he S}A salt 2%443-%4(%mefhyﬁ%yrrohdm-
2-yif- eﬂﬁa?mfl\?/ﬂ p(raﬂiifl} 6 3-trifluboméetRfbHeRl)-pmidihe Bcérbbhitrie. -

"H LRI S 8 s a8 an T, %22@'?3 A5 26 G 3o F 3,
3.78 &131@1bcasqnphelmd ﬂmnmqs)H)l 3. r’mtah:zH) Izk@e{xzr 319), 0[4, (@, cz]-:m 27
e
7,41

& 31055 o AU G161 & (2 5. PN S M R

to Exarrpl e 51(h) using 2-nethoxyet hyl am ne and

att enpt ed urlflcatlonb coI chro
The-pracPiiHis esoropd aboivs was hRr apfyrn %&Sm @@5%‘6%“'”6
derﬁ/tamds @C&béér@/tlﬁe fPHRIAE cOMPbURES: M ns f ol I ovved by

0% .100% over a further o _m ns howe er t hs failed to
_tplﬁ.[% 2-Pyrolidpadou-aihylampine)- B a-tr
i@heLabn Hicllifucreareauagdasta col ourl ess Igum
R oy S &V 359(dg§’|3)s 55550 Y o8 54736 t, 1h),

3. 64 f aHme@T BRgNy2aE M), 3l TOEtAMy] 3. t@"(rﬁYZH)OQQB?(nQﬂ,H} pPMIS
| ne- carboxyl ic acid (2-nethoxyethyl)- am de
m/zrﬂ%%@\ﬂ Tord W’Prepared inasimlar manner to Exanple

11c514 '(3 [(ﬁw-bvﬁrch@tn 2-RemenlylieftindlgReb e (3veifl e aetiyibhenyl)-
th 18 t|tI e conpound as a white solid (66ng).

Ra-qanpylledritiosoaceygacidwsalty 35,3 60 (4H+MeOH, M),
H QN&S (Medhb): 5)8. 517(s27H)( B8 (d 1H):‘$|'25)(S Y4190 1(d 68H)( B8 (1)1H),

38340 a%»q?.@t(%ﬁﬁ%iwa 55 ol BB D B8Rt

3.2?@%’[&},62@{3@1 ,ary, B30, 2H), 2.50 (m, 1H) 2|?ﬁ1p (m,rzre(l))I (2)[12 (r2n g]H) 2r05

(m,; 1&1{)&% éﬁ}ﬁggﬁ’/)??{]ﬁg (&'J’i)m% Od-a) Pr g)p/)ar ed in a P

11 R mr3 Ei-AZERBiBRdlo[R @. Faerayientih ¢ rro s {B4trififibreehetiy IHBAR) -
Lt e compound as a white solid (33ny).

L1E 2

Loamde £ v mol ecul ar fornul a
M’e@ﬁ %I%Qs bl)i) 8.48 (d, 1H), 8.25 (s, 1H), 7.90 (d, TH), 7.78 (¢, 1H),

39?&& WA B, R A P2 G P

(m, mrmm(mrmd)ezme(paaem mm/zs41m1(aur+1rmmm% to Exanpl e
h hlesol veg e

DverlaeAMndrlﬁaorstﬁIeltdfld&ﬁd@)lc adibrshivR (DI\/SO) d 3.77 (SH S

)
BRIy S el (P A 5 REE A

38$Xt 4HY 3245 (¢,12H), esad, shi), 3110 WSH) 2§ (MQE—l)chISmsAzéOJ
(MJW) WI ecul ar formula C22H18 35C1 FNAO. Exanpl e 64:
49 Chl or o- phenyl ) - et hyl - am no] - | - net hyHH pyrrol of
3,2-c]pyridin-7-yl}- norpholin-4-yl-nmethanone
‘hydrochl ori de a) 4-[(3-Chloro-phenyl)-nethyl-am no]-|
-methyl - I Hpyrrolo [3, 2-c] pyridine-7-carboxylic acid
met hyl ester To a sol ution of
4-chloro-1-methyl -1 H pyrrol o[ 3, 2-c] pyri di ne-7- car boxyl
ic acid nmethyl ester (0.5g) in 1,4-dioxane (5m) was
added 3-chloro-N-nethyl aniline (0.629g) and
nmet hanesul fonic acid (0.289m ). The m xture was
i rradi ated under mcrowave conditions at 1800C for
30m n. 1, 4-di oxane was renoved in vacuo and the
reS| due purlfl ed by VDAP to g| ve the t|t| e conpound

~Nres .\ P o e . a
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nmor pholine (30 |I). The m xture was stirred at room
tenperature overnight. The di nethyl f or mam de was
weyaporaded and the residue was purified by NMIACI/EP2005/006266
give the title conmpound. Th7s was treated with 4M HC
i n di oxane and then freeze dried to give the
hydrochl oride (23ng). LC M5 [ MH] 385 consistent with
1nptEeUahokpeMilatnifed brdf?/ 1 INB-BftdrofiethyRe WB EIImidine-2-
. 49- 3. 1, , ? 37 (IH, d), 6.93(1H, d),
{ tic geid salt.a4 14 t), 7.81 (IH s). Exanple
H MR Me{:[d)% @Iﬂzqeom)hsmzl(él TRt Bl (@it o7 .00 (dret-hyT 70 H, 1H),

364 iRt 807 4-JP: AePHnABS TR 50nP 0P 2hh &t € 3 MS

m/zsyemd(wmr)ramm% hto IExamol e I64 (c) us: ng

Fearoxylic acid
'rafai:ehdﬂ acitliskit.e

et

3.53(rHPH), 586«raH4Hm:s 24](%22—%'_'3789 n)(t41:~|;)) %0,8 3(8 gf?lﬁzag)n(m MS
m/2§1§§ (@648 1@#’ 6.97-6.98(1H, d), 7.13-7.23 (3H,
11htN4- [%@m@t%rﬁnhﬁetﬁv}am|ﬁo)7&6ﬂ\}‘l1 6-83-trifl @ty B ENyI)-

4- Chlor he I th l - q no]-1-methyl-1H
rboxylic acid

H Wal(mmml @8151?6(5 Iy 8abl(@riHies Beepanthdz om (@ 1H)nt.Bart, 1H),

35405 151 AAtE ezt ZHESH safih a0 (i Mg vz 376.4

(M+pymmoMpfSA pyrrolotS? cJpyri di ne”-carboxylic acid

rimjdi n ril

2- carrbd)mmtd mfludreéwkacwml 350 N40 NI\/R (I\/EO)) d

R lepl 08 % ) 1n7a B 15, ;5-55,%(%: E00f .4 75 ),

3.5B(t43H)5342 (1, BH),D.08 . B4 8.28 {m( RH), 1009 (s73HR-MS2/2(3381,1
M+H¥W é/SS 7 37 (IH t), 7.92(1H, s). Exanmple 67:
( ’ P Chl or o- phenyl ) - net hyl -ami no] -1 -net hyl -1 H
-pyrrol o[ 3,2-c ] pyridine-7- carboxylic acid
tyl methyl am de hydrochloride Prepared in a
Eméﬁﬁ#?ﬁﬁ manner to Exanple 64 (c) using

4- (34H&c(r8xw;mpwwmﬂﬂ@wmnanmmwnvmwnm]mrte-zcenmhitﬁme
0

| ti t'lfo&a e?ﬁ&mrgf)sodh@i I’\ﬁir dM-(I(EO% lﬁﬁaraﬁnmu m ghh diethyl
etnef b1 7 éﬁf%ﬁgraﬂfé’d Sthafoig? i) T9Bog MU Eh el

ganta-bGtydsdacddorb(131Hd), fdquai tﬂAdr()B\Mse@ddltan B6dietiyl e’da?r sulotion

(1 Oiw%%rggélgnf{@?éc(eﬁqhem (;gé?g 5)( :35' ngldate%XThesmét%g vsﬂag 'éﬂowed

to stir-4t (rGer@itéroperapne for | 72-hoetsh thaaiol (riﬁ]mlb waetﬂ‘qnl added to destroy

oxt RIS i BYEL B Bl SEAREES 81 o

chloRde [§20 gazh 800 a0l water). Srgaremiager SecpeEat@d'rpmdaweslhe(d:\thelluh@d

i BTN SBTH 050 2 o5 ) o

dried margs)ocanni stiphatehgavent psmaeveddngler redaeedh yrleaamrﬁequesrhaan)Je

e i B, S SRR oh 105 Dl

hea(dﬂHﬂD)BOdCIoG%hQurﬂsAf(eZIapolnjg to Ioﬂrﬂid.mﬁ@a(@%l trigtjylamine (45 ml) .

and%g%ﬁarlﬁl %g%&bg’vue(r%ddgg %%g%h]é;% é&ﬁ@ we{? hefl}%lqd)éefé\é( \?grhg n &6
nm, 5.41-5.42 (IH, d), 6.96- 6 97 (IH, d), 7.12-7.16
(3H, m, 7.33-7.37 (IH m, 7.95 (IH s) Exanple 69:
4-[ (3- Chl oro- phenyl ) - net hyl -am no] -1 -nmet hyl -1 H
-pyrrolo[3,2-c ]Jpyridin-7-yl}- (dioxo-li”-
t hi onor phol i n-4-yl ) - met hanone hydrochl ori de Prepared
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sodi um hydri de (60% di spersed in mneral oil, 53nD).
When effervescence had ceased, a sol ution of

wQ2@khanoes 3- net hyl - 4- (1 - mor phol i n- 4-yl - met hanoRdI/EP200$/@6266

| o[ 2, 3-c] pyridine-|-carboxggic acid tertbutyl ester in
1, 4-di oxane (Im) was added and the sol ution was
heat ed under m crowave conditions at 1800C for 1 hour.

bath Bﬁséréfdg meafb?ﬁwaﬁreﬁ\bat BOsfabREntadd ttTuétayWaaﬂma lalErelduced

| SSO| ve | N e ace e 0 a r

PreSRS 1 [P IAEHERP W 638 B0 APTRIE AT S i Bb oo S

Org%ﬁicuéyera maégﬁéﬁ éep@MeSdVa&aShecg withk dRGted ?y%r&ih?_%rﬁlf@d@(@1 N, 500

r Wwas rie an vapor at. e e res

i Bl i WHeE? IO R R B LB VR SR cteal shiEnTggusd

und(e5@i)ucefhﬂétsslﬂ§ T feshies e coirreden siiva@Pasivdipétrol and
acet at e

by et hyl tate. Th d
ethilase ol red A i diye 2 metnir dipHane R e Ee B b
d.mathgt@Jhehylmnmfdmel\mtzysdg)otﬂn NIR @ TiL)ds i7r84ds etHy 7.88t(BetH),

7 ms@%ﬁ%a&%ﬁt gﬁ?g“é%ﬁ 2 BRI e K oy D 2 eI

] pchb dieﬁ;ofhtl}dlh bf tmmaufahyvh @Lhymaixlyampweshs d4-dmhétbyl+ de

| f7- 3.
phemslpwwd'w ﬁéghﬁﬂr?oayrx)% 69!3'?% ) @@f}?j ﬁ§/§ Waﬁm) £1100L 1Bk
wad 4ddeCDXONEI(B5 BYtTYHe reistuey wéé&ﬁf@)at réorA Rerapetiatuee {of I3LH0)Jrs

theq R B R S Bt P ebe O o gp 90

ml). rmfglﬁhﬁﬁaye'l:ﬂﬂeé Bbé@oﬂﬁlﬁﬁsmﬁfa@é reenaetiovsd Livdst reduced
met hano

sferred to und bot fl ask
progai B Sve & et eeLlER e A e Ll B 4 Rt Eeny)-
pynehncnhé Qs @f[ﬁitefp%@c( m énrwddsomsh edaw.vtehz a%mw;mmyl 4- (3

hydi‘éﬂﬂ"% f'?‘I'?e(%or 5‘(#*5"9%9@ PY{ r&ﬁ"in Wg@%( %nva{?(a ml)Ps

addedapdiuat &@nide (2i9gR mebﬁ@wfe Whd stirfdieatrécrh tirepevature for 4

hOLE uaéérg g(?lﬁ?¥ wgo %%al% l'%rag'@g%asguﬁg 2\%@' A Craqzq{sioo mL).

The-?\@rgbﬂltﬁybewaﬁ ené@b\l/ememubysmwetsbwbnmeparaeémmadmed

was di ssal ved ace m ) .and
preqs i B 2P a oRous PanT B SO NRARR bR BEIVET (7B
elushted bwb £ EYdrodP paipyh$) (3, 4Hdimetrghkehgppyidaitding-2-carbonitrile
Q %sa e was then filtered off, sucked dry then
asf@’Ps ¢ 48 900C under vacuumto afford the title

H NEIRO@DTI3Y. &) (s, 1LGY, VR (Hi}), 368 (dohs), T8, 1), B.64 (t, 2H),

25§ G5 F4a eobll piatss S Ay aZREMY 17 2BV B 4P%F%s.

yr|d|n 4-yl] -1 morpkolin- 4-yl-nethanone hydrochloride
epared in a sinmlar manner to Exanple 72 using
Exéﬁlgﬁﬂé){s&am line heating for 1 hour. Purified by
4- (:Bumnmemymhemm&mrmnbm Dylamiso)-propy!g@irinfi@ing-2-edribdnitnite

hvald ‘tlhl 5!OA> et hyl acetate/ hexane. LC M5 [ MH] 371
ent with nol ecul ar fornula C19H 9 35CI N 42

A: zEX(IﬂmodJ @-prapyl)-6-(3.4-dimethylphenyh)-pyrimidine- 2-carbonitrile

el il I AR Ao e

propy 68 aidimeitiglphahyt)-Brepdined- oanbaintsierfﬂlow) mgnhkaromethane

(mgxn}a;}p% .gé%gcd'tn% %58% nu?tﬁe?%%%@dd %\Er %?g er an

mixture vdaﬁdhee]cwashelddmtfsaatm (Gas190mik diriby owressdion ﬁgﬁphate and

eveSitaL Rl e Pt ebofe Bk Pl et vong

mxture was evaporated triturated with diethyl ether
and filtered off then dried at 400C under vacuum

LC/ M5 [ MH] 401 consistent with nol ecular formul a
C20H21 35CI M3 Exanpl e 75:

1-[7-(3-1sopropyl - phenyl am no) - 3-net hyl -1 H-pyrrol o
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nor phol i n-4-yl - met hanone hydrochl oride salt (a)

7- Chl or o- 4-i odo- 2, 3-di net hyl -1 H pyrrol o[ 2, 3-c] pyri di ne
wee@paryoe i n a simlar manner to Exanple 1 Met POOER{005/006266

usi ng 1-nmet hyl -1 - propenyl magnesi um brom de (0.5M

solution in tetrahydrofuran) (142m)and purified by

Bi ot age chromat ography eluting with 10% et hyl acetate

Pet/ol/EW@ cﬁ lt@éﬁ@d[ﬁMﬂ*dxo%ﬂapﬁPm 8 tdarRéthWphdnyimod yeietidine-2-

(b)
Caer'@H'F&S@ ‘Qh'?%ﬂ'gﬂj‘é ﬁyq) | H pyrrol o[ 2, 3-c] pyri di ne-4-carb
H \MR (COCR)| 8PraTnar a4, 718 a ﬂH)TTV|725r(sn’H~H1)nEIZ5t(d fEaspbet, 2H),

usi n e magnesi um
308 i 4k dG0dhc e POt T 2ae PN 3B o T e
B: 4’_3 J‘Ség:tkizm?&%@(w;msnmtreubyrmrt-tLyn@rhmwbadpvﬂ@wnmIdamecmmonitrne
C

hydrochieride o- 2, 3- di net hyl - 4- (I - mor phol i n- 4-yl - met hanoyl ) - p

yrrey @E&uﬁ’arﬁ&fw@@moﬁnp@m adiireth@iphémi)-@friniginser t o
Caf%ﬂg@{j%ﬁé% rdllﬁlﬁ‘l'(?‘/é"’\%&??ﬂ% '%14"}@&50% CJ(EStang{ ic 28 equiv.)
fonolave[d%y(ﬁagmopzmmﬁ&ﬂny bauv. Eoll)he%oﬁ.mdh wedshyitred Bt fopht ol of 2,

1 dl_n olln

4
R i Homia R oI RFRE bpraaT P Fard s ged and
the Franmel Birrd{ for 188iagocin mmmm line. Methanol was used

i nst ead of et acet ate whe rmng.the.s
ol RIE SPOBm: CHOPEaE Spips WonGeel o Mk A ap Sttt T Bne
the 3Eggniﬂ4£¥er Eépﬁﬁé{e@ #hd solvénGainoved Zlnaerdieﬂ'e&dmydreés‘dre The crude

rrolo ri di.ne-4-car box
profuy R Wgh aPA PSR AT 20 Siia AL Hulifa i Higporomethane
ethahdl @g@h]l)% Qﬁcﬁh%ﬁ@ﬂh@ﬂée Bask. Ghewieb\Hask was then dissolved in
ne

pcid, BGHEL OMibiaiiar Wa SR SoRaar vl IneBirafibisd vagien eduesd

re@ﬁ%@h@ ré‘ﬁl@l)e Wé@f@dlssolved in DCM and product was precipitated by

addmcda?tﬁwh%rgo Bl e s A R namey dr b e S

Wbkiri@Re-Ciasbshiteethydidchionté e@omgyr formul a G 5H 8

‘Hﬁwﬁx obps ST B I Dl g o5 0. 0 7.2

(d, oM aoutlyi e 6Bl (t, am)o§4$1mflmeﬁl(3£5r(t de)s2Re-2Proeparey. MS
r manner to Exanple usi ng

m/za:?a‘%h@’\)ba%am line. Methanol was used instead of ethyl

acetate when formng the salt. LC M5 [ MH#] 383

. si st ent th nol ecul ar. formul a 1H23 35C1 NAO.
UsiFQ R TPHP B AFIES (s o Rames e e RiRRT S P oo
bask@r Ea@éﬁpioadnﬁg(riyairouslbn@aéd (saltchl or ophenyl am no) - _
13b|' 4:(3 4 ethylpHehyl) ! .. '_ ridin 3 I'bX_|I Fm%‘fr%eqz-

carl&ﬂﬁthatra/dmdqtoume was. vvashed first W|th 5% sodi um

R T B A 3
it o EXarml g T exchpt that ﬁ‘fé‘i‘fi”’&é??ﬁﬁfié
22%?%(&‘38?@ %%%@%M ﬁ pPl or to treat ment with .
13dﬂydﬂ®—¢2?D0netbvlammd> 1-methyédthy | A3p-din@thweient
|n oI f‘ﬂnl AP Aand uas purlfled bytrlturatlon

e pended in nethanol to form
'H NKR (OdO0gH3 8riBds 144) 8.02 B i) 2988d, T pil (ditlét), $85-3.80

(m, 51{) é‘@g?er anaﬁéﬁzf‘g%"t’%szﬁ |14 £ 8%aqhS 28NS y0gher) 237

(s, 3idp RB5Hs ASHDHENNZL2. FB(Rh MH)I INEO 2d CAHRBON TRE B52.DEMIVATI VES
The invention relates to
4- phenyl - pyri m di ne- 2- carboni thl e derivatives, to
phar maceuti cal conpositions conprising the sane, as
well as to the use of these derivatives for the
preparati on of a medi cament for the treatnent of
cathepsin K and cathepsin S rel ated di seases such as
atheroscler03|s bone dlseases such as osteopor03|s

o o, o s s .
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Sukhova et al (J. din. Invest. 102, 576-583, 1998)
have thereafter denonstrated that cells (macrophages)
wWao b@bt/1zi1ge at e i nto and accurnul ate wi t hi n devel PEI/RB2005/006266
human at heroscl eroti c pl agues al so synt hesi ze the
potent el astases Cathepsin K and S. Matri x
degradation, particularly in the fibrous cap of such

13?| aqBEDimethyibhehUTBB-(Pretyiyolidin-dtrehgsoire) ptipyll-
[ es d bI hus, the netabolism of the

& gidsnent s col | agen and el astin,
H MMRC(I(ED;@DT) GD’BSBI(QCTH)[&DZI(QHGUH oy (d)pel, 1.5%(d, asl),@8%3. 69

i o R 58, S SRR Yol B8 08, S 8l

313 2HY ZtHZﬁZDHIbQ‘E,I ﬁH)’qli 3B (s3H)| 2.36f(s, BH)IZUBB-ZCﬁ6 (m, 2H), 2.24-

215749 S0 e lraereBy T T ol W b S BB o ey s

13k qgmse,mtmmtrwﬂ&eat/n)aﬁqswwnmfndmmezyemindmr@vnlmvﬂmmma-

car

Li ke cathe Isi. K, cathepsin S al so has potent
colon®@€ch. Bi ochem Bi ophys., 299, 334-339,

'H KIIRCDIO DRI ®8.13 Ger), 8.28 (s, 1F25895 62H),1092]d, Rkl 3.94-3.85

S0 SN PP s BB 5 A,

2. sr:ettrﬁemal 2. 38 (§18H) .38 @s, k)] hB6-2:26r (A% i3pl), @22- 2def(rrcnan<2y10-

t abundant endogenous i nhi bitor
19@#"&:?@‘5 2‘?‘%@%?8% EZ@S? din. Invest. 102, 576-583,
13f1 BB 4-Dimélhiyipher v £3-( prd@ﬂ-,vl-id:ﬁﬂ:)-brotﬂﬂ-,pvﬂrﬁ%ie-Z-Sambboi\‘/rﬂe

13} G el

W RTRCIGh S P THicT 2idnt). 0P s RELPR @ G ELL. 200

2. satzwr(aﬁquerzosal &, 2m), tzIEzz (sem)plz.esxﬁefcklgpiz.eg 926 @e.2H3r hosed,
0 Bi ophys. Researc mm 312,
3H)1&' ff(@ f@%&) al so denonstrated that both Cathepsin
136K _and,4Diatethyiraiealn)-6-[0(1-degradiflugrddihyBanaind)-priopyIHpyrintigine-
2-c

a oAI n vitro This further indicates cathepsin K
r tic target for atherosclerosis.
H IGIRNEIE0D):S 8d6 (herd), 8100ys 1H), he4 &, Kely, 282 ydye H) na82-dexd

. 3 e Pl A o R LT P 2580 T 2R Te P, 2367 . 200

1.586f) 6HIOMB) m/zT38351 (Mv8r i ant chain pr oceSS| ng regul ates
I . . h .

2-cérboni€lié ai- hxﬂdmtmindello 361- 369, 2002) have t her eafter

W AR OR & At B%Séeffq{sa?mofz e %&Eﬁewbﬁg <

4H)pR§ar(t, 2P . T5 (¢, 20X, Qi 70n rBH)y2.52 (t, 21d), 2150e2.d5 o] s @.38r1(s,

I [ P 3/ 020287 t hat
3h) h%r(g’g%ﬂ)ggghgp%ﬁ# Fﬁg%l C/% g@%a‘mlcﬁl n ani nal rrgdel S
13iM-{[Bthiéthvlcmbamavlﬁgt@adma]dy_tj-mogy }-6i(B drdimethylwbbeysi n S

ri| r|1h! | %l_tao!rs itcl%%%f Cz !Or %V(;:rﬁg: Sof mechani cal

'H MMRNODROPYrd &ildi(siettd); 8.8 igriH)r 7.04 (dieH) vasi e siH)a%e-2.9 (m,

1o 3ash SRDCRES o ohos®, o FRIBFR N PR O8Pws

m/z(mwe(wn; Phar nma GIVBH) whi | e structur aI Iy reI at ed

. '. 64 WU\ I A =
armmmmd@chhng@u tors. Pyrrolo-pyrimdines have

1 c

H MRS PR RSB Do8 21 (ROVETT IS BBty 2o

THWD4644 Oﬂﬂ))8132((AS11FRAZElNECAHAB) 42 tbrs,2H)n3 RO ferendifip 3rd@ (d.d
t hat 4-phenyl -pyri m di ne-2-carbonitrile derivatives
having the general fornmula | Forrmula | wherein R
represents 1-3 optional substituents independently
selected from (G -6)al kyl (optionally substituted
with one or nore hal ogens), (Cl-6)al kyloxy (optionally
substituted with one or nore hal ogens), cyano,
hal ogen, hydr oxy, n|tro (C3 6) cycl oaI kyI
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optionally further conprising 1 or nore heteroatons
selected fromO S and NR5; R8 and RO are

wo pabepznoent |y H or (Cl-4)al kyl; or R8 and RO POLEP1F/006266
with the atonms to which thay are bound forma 4-8

- menbered saturated heterocyclic ring, optionally
conprising 1 or nore heteroatons selected fromQ S

2H)831@5P(45%§ 218, 8.073t, BHYr2. 40 (m DHal KB (s, BH) 32.36 (s, 3H). MS m/z
phar maceutical ly accept abl e 'salt thereof, are

41354l tors of cathepsin K and cathepsin S and can
therefore be used for the preparation of a nedi canent
for the treatnent of cathepsin K and cathepsin S

EXAMPLEd4adi sorders, e.g. atherosclerosis, bone diseases

-(Mehnétﬁyrq&reﬁﬂpefr@m Bydrbxf1 ,armmétihometarrdmirmrpftmvn-pvrimidine-
di sorders such as rheunmatoid arthritis and nmultiple

2:C riguorgaeet “pai n such as neuropathic pain.

To A fswrtrJ@e%o@ﬁ&eCdf @ff 4t(|23&3xbl’pr‘@r5311)l—61(8 LamsenyIshenyl)-pyrimidine-2-

carlRUTGROME 1 ACRIIGTE (eBTUIAS FRA0ER SR HD g -prosanol
(36@ptmmabor§u@§;tdnbu&r¢h rld@Okem@ﬂgems’rryrnﬁ)e!;)eamcedcétrccmd (16l),
kyl [optiona éySUbStltUt ed wt

a“d(h‘QFdﬁéWQ']'g swfneyarvr@ﬁ ® [%tprtopﬁ‘nfﬁfn%?r%tﬁ'ﬁs{gf 1GPisq Reaetion
mixQRE s 'ﬁﬁér@d ha'erOﬁerfﬁd b?)ﬁl@@araﬂ'\ﬂe heLoOgeNngiviRl 4- {53 Hd(}hethyl- :

pheli A R Yaron Ikt Gy AE N YA PR sR caephithie

triflredetic abBd sands Rdvrteolidfi@ary)dent |y H, (Cl 8) al kyl

opt i onal | substltutedvvl re
'h B GRSty BAUIR. 1 Bria 1. 20881 1ilb dcpde RAE R gs 1
3R QHhaé ozeansh), 2.36 &, 1BTLSead, $13), 2 W-2d5Hel @H)CYB4 | |(§ 6H).
r|n rrsrn a heteroatomselected fromQO, S and
MSNP@ éd 1r0§?/ (C2.9g) heteroaryl, (C6.10)aryl(C
14bl- 4- ﬂi K-}Ulm@ﬂhvl(rﬁﬁ%na) BgB er-arthtxy- e(l'dﬂan'ﬂr)\dl Kpbyll-pyrinRdiner@car-
4 together W th the nitrogen to which they are bound
mg@ﬁﬁ&—fg@m%ﬂ%ﬁ@& saturated heterocyclic ring,
To Qpétirm{g’ilbf)MtK?rU BSHl(Bld)B(@@rdMyt)fB @n@drmetﬁwr%nglﬁitwgﬁme -2ugdrbo-
i on er co in e heter
o 0BrBat Ve i e pasetba ndho VRl Biamfg | @G Brce in
sou[tnggtniuar)ar@bbrsousratrzzsﬁr(c:igbréihe@irrl]dui (t1h0r61§3%.87myﬁé|gg)aériqldaci‘eticlacidl (16ul)
- aryl or (C2-5)- heteroaryl], . 8)cycl pa ,
werb 890R0) 1o S1su{iEB B pribn iy Ttitebiat soaih Sernitalis (31 tepre.
ReRG6 rhirtdre wial fitetdte é@d)fpurrﬂ'éte by erma(réikfe@)(HMSytb gl%a 4uSetidi-
or

ff
mel B PSP B RO B SR AP PHISYE AR 2 AP ARE T | e
trifl it sadetic petsalt as 3- er’&ttshmlrd g , butyl, isobutyl,

Y OB P PP ¥ oL, Y A A . 2,

3.420granchbed (alddy) 3.98 eupHa O NG, 2HR 2368 (oBH)L 268 (s,| 3H)e 2.16-

t |, butyl, isobutyl,
Zzgﬁf‘(y @rﬁ’ﬂ%ﬁ/"l’%asp{@p{}y 0 %o)r;r opylu )a/md Ietsgylu.yA

preferred (C2.6)al kyl, as used in the definition of R2

mula | .. | - Th Cl. 4
PR R R S R LM A S
deri@htives, to prlgﬁarblﬂtefﬂollowmg’bu?pbund_?ert| ary butyl prkopyl

carl@carthtertrrﬂmqmmetrbrakrdsalrtyl hept yl , hexyl pentyl

BB DK PP A Yop S BN 775 . 1,

7.60Q (8. 16‘))QY/52QHI| ki), Tears, ‘EH)C§¥e4I8daI 2y), 3@3atizHadiondt, 250, 2.36

(s, @%C?gﬁd @4’5';%&% %‘? @Erzg_égll y‘458 d:%&r(@sﬁg#cycl oal kyl

Ilkemnse means a cycl oal kyl group havi ng 3-8 carbon
atons, such as cycl ooctyl, cycloheptyl, cycl ohexyl,
cycl opentyl, cyclobutyl and cycl opropyl. The term
(C6-io0)aryl means a radical derived froman aromatic
group havrng 6- 10 carbon _atons Irke for exanple phenyl

—r
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a pi perazine, a honopiperazine, an imdazolidine or a
tetrahydrot hi azole ring. The term hal ogen neans F, d,
w®rgosa211d6 . VWhen hal ogen is a substituent at aPCHER2005/006266

group, F is preferred. A pueferred hal ogen substituted

al kyl group is trifluoronmethyl. Preferred in the

i nvention are those 4-phenyl -pyrim di ne-2-carbonitrile
14ddeﬂJ(3/ aIDmh@ hy AS1eHy i3 - [B9 1 Homhak &l-4-yI Wb eipglamirdd-prapyl}-pyrimi-

(C2 substltuted with CH (Cl-4)alkyl oxy, one
m”&QCWEfW” vu@R§—4%§4¢%ﬁ¥- Further preferred are the

H NMIRPABOBS: 5881 €6 M HF28.08 (Rr1e)y8.08 (hHSIH) L OB, aH) 1 hes &, 1H),

7o HhT ol G ol aBL LA S Brat 4 8 o1

2.20C20P(SES). a\n$rnh/ﬁblooqmtmwoo%ubst ituent at a neta
p03|t|on al | gre -rred i

14ex_ 4ridnBIcyeols: :‘a,

2- cdrlﬁbﬁﬁﬂi’e‘ tAfMucRbfetic acid salt;

" MR PGS R Y By (B! fl%’)yl7§2 @ Frf, 7. 7d KPR BY (RARY 4. S

(m, 4Hi 3-d1p3.pe (indRiy, 2:96 (t EH)PY EX{S-10-8; 2.85 (4, LBH) 0PB8 I/ I3pHeng2-

200 B PRSI G B BRRHOR (b ol 58650 (71 PSRBT

3H)| 1012@(3/!1)4) PSS m/@IBBeeZMwmbow trile;
4-1 3 ( th 4] di zean-rl

mldlﬁé‘fzb&iﬂbérf tlrlleetnfluoroacetlc acid salt

i w@ﬁ%ﬁ??@z@caﬁﬁ FpEI 1) 78] ééﬁ%w"%?"??“?ﬁ' 82750

tehyi (rhi P8y, i3chane 420y, p-omnini it p2 @pyt, }2|—6 £ 361(s,i SH)uar3ans,

ik ?éfrﬁﬂfﬁﬂ‘%?@r? 1t e Ay s 3BT by s

_ng41IBUPT OMRinBIHY QMdbeol|ﬁW-VI¥€tIdJIdirﬁrn8‘r-pmak‘llh}er(BMFdulnethyl phenyl)-
. l qt (3-trifluoronethyl phenyl

'H MMR&dUElByslmms? W): pusae(ﬁaan 789, - )P PyAT7] (d61HB-3.92 (m,

40 B4 B LR e S G oA 628 Bl D 38305

Hpheswy(s) elﬁermrﬁMzmesz (Naau bmoed.rile; -
{ ( : z . yll-tﬁvlg%lgoﬁ Ipfrépl\J/ Q/m% JWA 2-
cartfbn[t&e(’tﬁf@tdé&@tu@yd:laﬁhmoet hyI arni no) -propyl]-6-(3-triflu

‘v SRSBIBIRT A PEBe THP LR 10y 7B o o810, 1) Tr e

(m, @HhYA. pheny H) -y2 ([t ), 7042, ¢ BeBIA 38 (ne,; 2H), 3.14-3.21 (m, 4H),

29%(t(§|-i£rg§§d @%{En%aéﬂg#ai "5 (R B ATE Kz U1ARY (1),

1oowr|md| ne- 2- carbonltrlle

2- caﬂrb{:tﬁtn(e’Ztnamﬁbad:eamaamiesdttyl am no) pr opyl ] 6 (3, 4-di net hyl

] y r|I
H QRO B A (i oPT6 A 19481107 3 Gl P
3.08 §t] JHeBIMl (8rEH)02.7D () B) } 2.3pYs, i3M) 02.6@ {230y BAAI(K 2H).IS m/z
xyret hyl am no- propyl am no) - propyl | - 6- (3, 4-di ne
338%%@fﬁﬁeﬁg*ﬂepyrln1d|ne 2- carbonitrile; -
4- (3, 4-di met hyl phenyl ) -6-{3-[ 2- (1-net hyl - pyrrolidin-2-
yl)-ethyl am no] - propyl }- pyrimdine-2-carbonitrile;
-4-(3-cycl opropyl am no- propyl )-6-(3-trifluoronethyl phe
nyl)-pyrim di ne-2-carbonitrile
-4-[3-(1-(s)-methyl -2- et hoxyet hyl am no) - pr opyl ] - 6- ( 3-
trifluoronethyl phenyl)- pyrimdine-2-carbonitrile;
-4-[3-(1-(S)-carbanoyl -et hyl am no) - propyl]-6-(3-triflu
or onet hyl phenyl ) - pyri m di ne-2- carbonitrile.:
-4-[3-(1- (R -carbanoyl - et hyl am no) - propyl ]-6-(3-triflu
oronethylphenyl) pyri m di ne-2- carbonitrile;
-4-[ 3- (1 ethyl nethylpropylanino)-propyl]-6-(3-trif|

g
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as previously defined, to forma 1, 3-dione derivative
of formula (111). Optionally, the group RL can be
wo paosoziueed by al kyl ati on of the 1, 3-di one der PUHEP2005/006266
in the presence of a base, 48.g. potassi um carbonate,
and a suitable solvent, e.g. THF or acetone with
heating, to provide a 2-alkyl-1 ,3-dione derivative
14i:h aVJl—[IQ(Z‘-/QdEdeam|r(ol-é(hyla@h@b-bmi]@l%,@f-diMB&w[LpMi)@mﬂm(dir\&
wi th urea in re§ence of an acid, e.g.
car lg et hydrochl oride in a suitable
H ISMRVRROD)ES 8. ose(tshﬂmpb 0Gi (511 m)eat94r(g 1H®)r pduqes1H)Ne.50 (i, 2H),

157 4y BAe D ot CechBomnt 61 PPl - 0. LPP R sty S

,n@uﬂgarwhaanqanV|des t he 2-chl oro- 4 phenyl - pyri m di ne
der|4v t4| . . -1le ch upon cy.al t|on th

|- id1n-2-W); _V.q QLDroD [}-
g

pyrifidifRs- ﬁ%bm{)hﬁmé hrﬁluﬁﬂj%eﬁtnébldvsélh the hel p of mcrowave

o R QAR 3ok 05T O BB P O G DR IR d g3 7

(m qaim B33 . enperHpBsnad. o (h, 3H)G. «wanzld)s 2684 (£ 3¢ N2.38-2.43
ns
2 28 04 S Bt 2752 HEima s 9425400 by 193204
(m sab VleTEH 86.(G, 1H). WES hyi Bmamm)em@%net hoxyet hane or
14I:N KR | l ropvﬁﬁa(g 4§c|i &l%ﬁwf‘&'qé’n% pyrimidi-
ne- zieérbmtruelmﬂoérobeétmdom :{dlt\/) is t r elat ed }NI t h S— met hyl
iu 0 [ t ..
' BB P i AH bt a8 € 8. {3 2o s
2H)t @2@4'3\&) @, 2Hyes.by s ahHf, i(ﬂ\’/ﬁiﬂl gt@I—g,zBaGB)(k Mr?%dzm) 2.23-2.30
tiyv idation of a derivative
(m, gﬁ ﬁé? §3§fKLVﬂ?ﬁO éta33|un1nonopersulfate (Oxone )
14 mqmwﬁétﬂmeémmonnfetWamn(dv@?wm 6-(3, Adidisthiykphenyl)-pyrimi-
~solvent, e. met hanol , water, chloroformor a mxture
din |tr|I y e id salt:
H mhh@ms Hheoys - m)ph%exa ﬂw 7 1meqs, mﬂ)dpw\(@tmm 0b (s, 2H),
fornul a Vlllzi_() %B eat ment Wit $§ %fm Y
3.24 (aftilld -4 3 Qi)l(% | %éﬁt(s g2 3ﬂi|(?ré’l]'ﬁy 14 ki)

MS ¥/2B8s 3amARhianpds: pyrim di ne-2-carbonitrile
der|va21vesmof en%ral F

pynhndwg Q'cﬁﬁdoﬂlftnlggrrf]lcu‘é%dc\éﬁc Qéldfsglg rmul ad(lxzh wher ei n R2 is
as previ ous ef 1 ned | S conaense W urea
H AHE ek od 6F & Pt ohde i J94 @, S 38 (&1 )sT .55
(m, 2H @@-@M@@h bmjr 92% (DBQH) n:s oy r(nezplﬁra oAt me), of3g @f M), 2.36
n wi th i odonet hane i n the

- Me | a
%‘l‘)egéﬁc?eﬂo(‘ ug??ﬁa %%9 5190 hydr oxi de, provides
14oa @rswetmweaMJnaﬁwpr&ovmméWowm (3 Al ReetARHhwA | -M@iniline-

formula (XI). Treatnent of a conpound of fornula Xl
2-c itrifsicifleor alt:

H th)de@ﬂ)f 8'8)67(4 ¢|tl @fmfﬂ%dlqﬁ%dﬁq \7&51I (\deﬂqf 3.24 (t 2H)

fornmul a g &¢ oxi dation Wt grOV|
3.1%3 2018 AEhelt? Bhely 12-92 EhPld)k o3t isnPid). @éf’d@r?'v t%ZPeZBFS (m,
2H)f 2013 B (XbH).MS 2Bk Agved) Xbbde. Wi t h phenyl boronic
acids using transition netal catalyst, gives 2-
nmet hanesul f onyl - 4- phenyl - pyri m di ne derivatives of
formula (VII), which can subsequently be converted to
a 4-phenyl - pyri m di ne-2-carbonitrile derivatives of
general Formula | by treatnment with sodium cyanide in
a suitable solvent, e.g. dinethylsulfoxide. In an
alternative nethod, depicted in schenme 4 , for the
i ntroduction of a phenyl group at the 4-position of
the pyrimdine noiety, a conmpound having the formnula
XI'll (see schene 3) can be reacted with
hexanet hyl bi sstannane to give a 2-met hanesul phonyl -
4-trimethyl stannyl - pyrim di ne derivative of fornula
(XIV) mhlch ~upon reactlon wi th sodi um cyani de in
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TEMPO (1) R2=CH2CH2CH2OH (XI X) I n anot her mnethod as
depicted in schene 7, for the introduction of a phenyl

w@e@ap21av6 t he 4-position of the pyrimdi ne noi BCHYEPR05/006266

conmpound having the fornul @a XV (see schenme 4) was

treated with iodine to give 2-cyano-4-iodo-pyrimdine

derivative of fornmula (XX). Subsequently, a Stille or
ExﬁMpugn5or Negi shi type of coupling of a conpound of
fornul a XX mnth ,I,boronlc -Cld _or._othe 5%
~Hydrpxy ; flupromethyl ralle nitrile

------

Catfd é/§tﬁrred8§mﬂi%ﬁtaf ukqsivhydmxymepgpwsmflubrmmlpﬂ@yl)

d b hi
oy T 2 TR (et B AceBrHIEG  $C) e et AP R
6.5 Baﬁérqqisrﬁ BW@@ e8¢ TEMFES tnammgs The RIxtirE &vak hicheduc 46

andrseweﬁ wa &? %%r%@f Hg% 52&'63?@ (625[5@:'555{1#2@

adde @ EpadHtltaXiy O\Vtértﬁh (a?)fbx hiabrin 0 @8 exéH é‘ddeﬂaassmltlal@ﬁqmt)ahfter

as cat al yst f | owe 0 f..the
5h the GAEUTGE Was ‘1‘&0 e %ﬁ%ﬂ S8Hs %’%3%5? iy 4 Ve o
folldRdi 15y aztdiod ro@zsma ls8@iim M€ BolaBdn. b&aufrurstvhﬁé reteovedayi sed
according to sch enﬁ 5 tolg!qgﬁce co q Efd$5b
extraghqrpyid y'éﬁatab%éf §129dEOHS- PR s aﬁ iteR y
addRhiofBRIHE ahti RGtradted eiTee &ltﬁ@ﬁ%@ﬁé@r@a&c@blﬁﬂﬁe bhphasic
XXl can be SyntheSJSEd accor E%dgﬁ enme 3 and scBene 4

mixfye W3t Fmeyeciy WrRoB B ranETIie) © RI9GRICIRUET WASHH With
watémwbm«mInémmnomlmnfbh@ﬁé@sﬂtrmaw@pwm ether gagch@hite

... Reaction 4- pe ut w th Mel.dr S, ..
pre%le' (26 P BB G oy SiprARyTe SRPPETDRRRVATGH g ative
Bd@st. 'h'%sr@s@m H@Q@rﬁ@}dr@t@ﬂa%ﬂdﬁwmaﬁecdamd 4-(3-

erivative,

th t
hydm.%wmﬁ%ga@%@rgmmh? a0 - Guirgaine Gishon e B
RQCDE|13)818.88%6 Sief), §.80(d, elt-)yT 881s, Met) [1y.83 &d; aH) 268 ¢t eH),

3 Zéﬁ m%mﬁfih&ﬁ%wf‘%ﬁéﬁ?a&@?? sl et et 1

the preparation of a

pyrim dine-2-carbonitrile derivatives of
EX@@EEEg%aFornula | in which the R2 group contains a

4-[@spetidm wsruxbm@elmsammL(oemmbmmphénw)hwrw|neafcanmmle

NRS) h t be t
To Seabi id-CHI PN PRSI Bl pyriine-2-
car[bormute%mmypnamﬂxﬁmc)am@s) ammphmmtmﬁmgam@ (BOmdPaner-

et B et s il e RFo ol LR gl o

roo}hﬁémeﬂalmré & 1@rrin dndrpigxiaimal (@2imppaddait AfteFsté&ndihg fond 8h,

the Seqcr EEdeS Woaed wikgieark 2xBhdiehte oS pi s
with étﬁilwnwelﬂite Oﬁn'ter\r\érh?\ha(lj O?srbl\krﬁhtt Ihcgystrthlasa‘tlon lﬁno?nf ?( fraée efe t o
e R SR R e T

pyriptidingraaidnitalel as aawmeqosdabj 8mal ts rray al so be obt ai ned

w Bt GRS U o 0R38, A P Pl B, 9

3.5hydpig amecth126h, 3183 (thiey, AgrN(tBHONT de;1.58/¢n.cgbnt B6di4fe(m,

ur hosphoric acid, acetic acid,
2H%ﬁ%$ ?%%gé@ gpacid, propionic acid, glycolic acid,
nalelc acid, malonic acid, nethanesul phonic acid,

Y L

witit the appropnibiecaminayn ripsésenne OHGHt edd &OCGAel | as in

unsol vated forns, including hydrated forns. In
general, the solvated forns are equivalent to

unsol vated forns and are intended to be enconpassed
within the scope of the present invention. Conpounds
of the present invention nay exist as anorphous forns,
but also nultiple crystalline forms may be possi bl e.
In general aII phy3|cal forns are eqU|vaIent for the

o o o, e




Phar maceuti cal Sciences, (20th ed., Lippincott

Wlliams & WI kins, 2000, see especially Part 5:
web@seaewut i cal Manufacturing) the conpounds nBYT/BR2005/006266

conpressed into solid dosage units, such as pills,

tabl ets, or be processed into capsul es or

suppositories. By neans of pharnmaceutically suitable
16H: 4G8i(ASmbPiPe @R MPRYNESoxeBibpl-6 43 B udkithétBd phéhyl) Ry rifridine -2-

of _a soluti1on, suspension, emnulsion, e.g. for use as
carbgnitrileihydfqchlride epar ati on, or as a spray, e.g. for use

H ﬁﬂR«’%d@@@@? @@541)(3 1'1'=9r8 Agkd, ﬂﬁ)@gawemwwtm(dem) 7.78 (4,

t |
11 50Bch & anchf B ™. DT biB ek £ B SrTles 6 kB 3
5 (rot%ets?r@é@!aa@ and'B.3£BeTah, aﬂy(r@taafere)ceumqw and 3.33-3.27 (m,

oM eheon A IRE e Cobrbloase-Ag 48 4108 ST o

(rotgﬁy@@)ems qumvxb{mh”t he conpositions can be
admnlteredlncld Ictoe ar h cel

2 o off,

car@dHuh%hhﬁJcﬂ&ﬁélﬂhbﬁesquBﬁtels@“entI on is furt her i I I ust rat ed

0 W GERGIa<0 SR, TlpRr ke %é’?ﬁqéﬁ?&eéﬁhaﬁﬁr? s

4H)C<7rﬁ80<@ mﬁmemzs eb (FDQHGESID(t, IMNII@S (tS2H), CTO(t0RIAY 2134 (d,
[iterature procedures using comercial sources. Proton

EHINVR ’MZI-:P P\Shg) Mt\er 8°%8bt ai ned on a Bruker DPX

1642 MEDLTih BRI $HengNG-[a1(e-pitiginengadhicarbarheynalhy [rimidine-
Mass_ spectra were recorded on a Shimadzu LC-8A (HPLC)

2-c@poriiiex APl 150EX LCMS. Anal ytical reversed-phase

15 'H Nﬁhﬂ@(cﬂj@ )y§|7$)0/\(@51lq¥"7f853@ @M, 7078 @UM) @128 el HNTB.25 (1) 2H)

318 S D 2o I o GOk el (3908 WL o, 2

Msaﬁjz@bgat(wﬁqﬁlm@% ate of 4 m/mn. Abbreviations
Di et hyl f or mam de (DMF), N-nmethyl pyrolidi none (NWP),

di chl or onet hane (DCM, di nethyl suf oxi de (DVSO) ,
EXARPLENWr of uran (THF), 1, 2-di met hoxyet hane (DVE), high
ressure i qui.d chrorrat h H

20 4 & e (TEA),

b oad (br)C(B?%I ngl et (s) odouble (d) triplet (&),

Cridl ue oagee;;,,ﬁ TEA ?iﬂibuty xycarbony| oH

i 1-(3_d4_,methylnopro PY-3-ethy rbodi I'm de

EDCl ) efwd2riy dr oXy>benz otnai, 8d-0d,e

2,2, 6, 6-tet¥amet hyl - 1- pi per i WGrHxy (TEI\/PO) EXAMPLE
1. A: 3-hydroxy-1 :
-(3-trifluoromet hA}/I phenyl ) -hex-2-en-1 -one TOs@wme
stMerrgd suspensi o1 of sodi um ani de (0.78 Q) uﬂa\et her

(')N(LQHZWH9, der N ogen, was added

OH

—3=thftu ) e OH 1 oG9 MO The u e S
SF Y’ d fo rri n, then ethylobutyrate (332 nL) was
added sl owW y. The resulting m xture was heat ed at
reflux overnight, cooled to roomtenperature, and
guenched with v\ier (20 nL). The ether |ayer
renoved, and tpe~gqueous acidified wth

NfCSIPME e d LBy exily aktiQn s t PeetdiepcM 3 . o
ROBGaNi c | as wer € conbi nedsmwashed wit
m.), dried>¥er sodi um sul phate, and evapor ated at

_reduc ssufe to ive the crude product as an. oil.
A: Y - raphy afforded 3-hydroxy-1-
( 3- T iafstitimgaaRitib lop meér}thJtyhfe-)etr@’rbenzéna)(ne 183 ire@ceddnitrile

(35&&”)7§n¢q}7a)er}(h %IB/R pl)(a?Pe%r%gr?qerat%%lv%a aclq!f ( Se’nu%_é?l% %ﬂg’gg

25 (6. dﬁty) a8d baddh bréndté (§8.5gR fihe rdsuiBgbugBer(sion @& hedted bt feflyix
B:
6 propyl 4-(3-trifluoronethyl phenvD- 1/-/-pyritnidin-2-
one A stirred m xture of
3- hydroxy-1-(3-trifluoronethyl phenyl)-hex-2-en-1-one
(259 ng) urea (90 ng) HCI (0.15 nm., 5M and et hano

o,
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1H NVR (CDCI 3) : d 8.27-8.37 (m 2H), 7.82 (d, 1H),
7.34 (s, 1H), 7.68 (t, 1H, 2.88 (t, 2H), 1.78-1.91

w@ pgos2edpe 1. 03 (t, 3H). MS mz 292.0 (M+l), PCT/EP2005/006266
100% EXAMPLE 2. 46
5- Met hyl - 4-propyl -6-(3-trifl uor onet hyl phenyl ) - pyri m di
ne-2-carbonitrile A 2-nethyl -

for 16hps. t/(fiefr k&R TE Fdaw fé'?rﬁié)’étﬁlreh Qﬁéf&cﬂon PiElire MRis Fitefed.

stirred sus enS| on pot assi um car bonat
b %e f?trate "S’r?d tlhe

Satyatadaepys $9d ligm tmﬁg‘llp{;@g)eeﬁolutlon was added to
proéﬁd’t‘%% Qfactad Pitd HEM @ WRLHYEHNSIAYY drgasics Reedwhsitetewith

fol | owed by i odonet h 0. 45
oring 1461 GeRMG Kb AT AORE=r GIOUR VAGHD 1 de.1-LEi i 5P B,

ethdrRIMB&IsaH i |8w o%@bdehﬁo&@ﬂt vmg)emmmmtlgta BeduserH), 7.75
« ﬁ_é)zssure was_dj ssol ved in ethyl

17ei5t1e(d(12® ﬁL3P (t \lﬁér?e 1 (/ﬁ ?H) viedtel® ) x 20 ni), dried

B: py@‘o@%ihwrbmmaérﬁsawﬂpmweaéw at reduced
pressure to give the crude an, ol

Si |Tq;gs@ﬁpg,ﬁﬁqgggplgﬁﬁ§, aH(6Q éram 669? in ether J480m‘) W B°C
waszad%H@(ﬂnanl)T §43’9LL)| fdnu\néd)ﬂemmt 8&¥he (61%? eThid warsdolned

by q{;g@gg? glddlgqq) of Vrgéﬁ(Wtyl—Ph’anélbetggn%qe (1 %q?) in @tigqr (@ér'ﬁ'?) The
resle)g mit%d was4flowéd todklrm tb-r8®mempéraluie ardltired f607 A sburs.

Aﬂ%sﬁ@fqﬂwdéorb PB%%?HOM%WP i MVePEEtRTIdsFalPY (19a.ip 30!
watém/\@sﬁhgrr é’c!H%dAetﬁEi lay&dvds then %@pé?éted and washed with brine (300

F(D trifluoronethyl enylpé (]P d|o

ml), (dmé q¥e5 Mg§Pe and gencegiratepds Vi ofR IpE, 1, @»0 SR

tert-(bﬂlt %emaﬁéigﬁé SQ c@kle rp@cﬁddét(ﬁfSQTg) 16hig reqtﬁléﬂtrhq{urlﬂéémn and
and HCl 5M were added and heati ng

Wa%‘ﬁmﬁ%@d uged f’btf‘Pl'}?thrS?CtE’ﬂ h . The mixture was all owed

Mstrz2a8la (BRd), tdnes. sol vent was evaporated at reduced
ressmlJre T e3reS| due as _dj séved in a mx ure .
-IJ.- 3 e Vi 42 3 & = ~PhS

| ay£s-Die- @ﬂ;@b?w@ wﬂﬂthWthﬁﬂ) mmeqcmrde Ipr@mahmag@n
of saturated sodi um carb nat e

and grmethyligeshigpianiupp salb3Qy/g ) weis 5%%6%%?%&9' e ?LH%yThe

rea&fanﬂlx@Y@Wa§ ﬂdﬂn@ﬁbﬁé‘dj Rhéd ot tawdmeréaperadredmathaheld@osit) and
essure tq af

trietBYiAgY IR | 266‘”&’%5;?9"%9 @8dthe rasHPe AAHIR WARRANS S 44 Pifes 4
houdd. TheZe8dlion asixtara\vhd edMcehirate&sh vaplo, Al thik pratfict was taken

ntoA o PP @LeSANR T e 3PSy Wit EtsT (2 K 2PRBYARA HGRRLRIST )

driedivet MQSU) EAfferiénibut ef &dlvent under vacuum, the residue was

ot o s 3o il e L R  43

Sulfdriyl-4-€8Lhadrax e yBos-e3-tareutylmdtbyl-phényl)-pyrmeidine (5.2g) as
?EI owed to cool and poured onto a m xture of ice/ether
an®50 m ). The ether |ayer was separated, washed with

H NRIRWCEIGY: &8di2us) 15 hesad e HyoT .8 i@nH) 1040kt ) HR v st éH),

3 7%21%@1)132:8@0(9@-52%@%{ 7, R0 ST R3S, 1. 258, BMRRAS AE 917 4

(M+23,cd8%%r 0- 5- met hyl - 4- propyl - 6- (3-trifl uoromethyl phenyl)
_2;%&@!){1% Dlh%(r:ﬁ‘vla4S (3ahydroxvp£opvl) rgg()a trnNSorometh%]pﬁeerl)(M-r idine
5- ITRs thel sonmpn@pylm&m(lﬁﬂﬁanylm wemmmtyp;dth@q@kt)enﬂwtylwhdmyl)- .

pyrigfi{i‘jﬁé g?g gg%hﬁ Rlsﬁtotgwé{éarzoé a{‘? w]a er ‘rl 202 rrrg TB was a]cgded

OXONBY (2312 dj)n&hé SOixiuge was diimaadt IaylrémnntampdEatLQrelovﬁranht After

N S ded zinc(ll) ani 1

a3 pRR e IR RS St 2R P AciRla i aosigre (4200
suspensi on was heated in the mcrowave at 150 0C for 5
mn, then poured into ethyl acetate (50 nL) and washed
with water (2 x 10 nL). The organic | ayer was
separated, dried over sodium sul phate and evapor at ed
at reduced pressure. Preparative-HPLC afforded
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hydr oxypropyl )-6-(3-trifl uoronethyl phenyl) pyri m di ne

(18 g). 1HNWR (CDCI3) : d 8.3 (s, 1H, 8.25 (d, 1H),
wQ@2008(2h106H) , 7.58(dd, 1H), 7.28 (s, 1H), 3. 74PCT/EPRbE/06266

2.92 (t, 2H), 2.65 (s, 3H#472.03 (m 2H. M5 mz 329

(Mr1l),100% C

2- met hanesul phonyl - 4- ( 3- hvdr oxypropyl )-6-(3-trifluorom
ml) € Coinddeongapipy et didashed vithhBris|(200 am), erled over MgSO, and

corb R VB KRS P 62 TR A prag -
Al st o i e A o
Cr“&%lﬁ‘ rtge ”?’ﬁ]é‘lt?pd‘?"ﬁlﬂwgg"\/\nef ﬂ“rg'f;ﬁtﬁ -acet at en?SOO m). The

H I:QMRt(w[E)IA_oIBi(waa%ﬂeﬂ-l)\éW b (ayattHyr 7. t?S (% 15PO7 .89 Id, 16, g7a435 @, 1H),

s 74050 S D GBTEATL AR By PR AP, BT s

(Mﬂjrgawanesul phonyl - 4- (3- hydroxypropyl) 6-(3-trifluorom
I) \r 8 d ] gluct

. ‘ 8 Y A l
prT(f h @ﬁﬂnh@ @oluﬂdnh me'\(e@@b&honyldl & r@cﬁoﬂp(dwl)-EHB ten‘-butyl
me%gl prmq}llz pg%@ n(at(4 GQp_@SDlgg%OU%ﬁ?nl) Moonbferﬁperaw.lr‘e was added

sodfunf Sydrivdl (@nymg)f ot esbitifiPstispehsivn maseatimyd phieol tempypratane
for é?‘“ nehéi‘ o ﬁ{}hy' ﬁc?"é%r@BSt I B]ﬁg’BS %rgteva%’%“%fww\fgr%%

watbh{ bphﬂ&)d)) O@\aﬁlcﬂayﬂ;r IV@s(le@G oﬂ@*) Mg 80 ane térydestratedxn dscuo,

e el SRS TS A 3 SR SN B

terttyl- ﬁﬂemmt-&(ﬁhﬁybxyamebw ﬁyr(r516|nﬁi2 &araﬂrdtrwﬁ@ﬂmﬂ asiahloil.

SRR GR G B Rde B o 88 ot e RUED OB L R

3. wurmﬂ) ecbd{slzng z)oepalr:aa(tn \2eﬁ HPAM(s, 9H). MS m/z 296.0 (M+1), 95%.
. ( b - -tr| fI oerstbth henyl) pyrim

’ - -
' N a5—a ng
1H [DM% Mﬁiﬁ)ﬁlthodlnﬂweS(ﬁgm@;wai hl)idetho&'Zsc(hﬂhon]dfM (3-7te%utyl-

SECNEI WA THENRT B NEWIET WAl

resUlflysudpXAdibth. tvad atirred at room temperature for 45mins. Reaction mixture

wa§d|ﬁ)&%crng§g&cgﬂbg¥rhbtﬁ BWals% &w&h water (& %9t 8mel§ Iyrggnlc m@er

waﬂdr(e’&i—me@N@S«m)aln)j con¢ehttated ih vacmmahbyegithenyéy egymned dhn
arbonj tri

S HFL 00 PR S o a4 41 7S BHER B g * (e ol

phebylj-8- (Brdxblpnmw)rrlmnhydiwemﬁkborgmmam apaile yé|+og\asd0id rqmlsarhg)e

1 ! 0] ne , n I 1N

H A8 B Eritp ol SPadm e dethy efiel pRIE A4Fot ub (i

3.181(mt 2H)e 3vid i, B wets(ze BHWIMS mia2e4.0 ([8+X), 86%n1l), dri ed
over sodi um sul phate, and evaporated at reduced

pressure to afford
EXAMPBEb8a- pr opyl ) - 6- ( 3- tr| fl uor omet hyl phenyl ) -

a-(PHEN Bo I DOR doeth RBnéh B AMhiiRe- o atlohi ) - V°
A: &Béﬁzmwe'i oxh-exangic- amdagwnesﬁr( 3-trifluoromnethyl phenyl

ek BRP B UMb bl ue e Ba S USRI | )

d|matmtammpwlulae((@75 girvere diasoleadide dGIV (200 wibhand <1c9>|¢d_90 0°C.

c
A s G 8ol st B i R Ao Elion b wos sdded |
drop,wnze @ad stming at 0% ¢arBinpgy fdrm fartietrchii. tFrqtaselt(nG) h'ﬁdrnge)n Sqfhbate
i Xt ure
(20% &fal HM& 8@&0@5%& Bni ubgﬂ%ﬁ Ietﬂégtb aq]%f?: C&sté Qbpdrdted,
multi-filtration apparat us and purified by
preparative- HPLC.
4-(3-Pi peridin-1-yl-propyl)-6-(3-trifluoronethyl phenyl
)- pyrimdine-2-carbonitrile was isolated as a clear
gum(12 rTg) 1H NVR (CDCI3) : d 8.34 (s, 1H), 8.32 (d,

PN NS

-— o~ PN
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20

4h:
4- (3-1sobutyl am no-propyl)-6-(3-trifluoronethyl phenyl)
WO popsitmiloé ne- 2- carbonitrile 1H NVR (CDCl 3) : dPGI/BE2003006266
1H), 8.32 (d, 1H), 7.82 (d4sl1lH), 7.78 (s, 1H), 7.68
(t, 1H), 2.98 (t, 2H), 2.69 (t, 2H), 2.42 (d, 2H),
1.95-2.05 (m 2H), 1.66-1.78 (m 1H), 0.91 (d, 6H. M
drie@bder3®fidn @Mb%te &%‘V@va‘bbrated under reduced pressure The residue

d fl
wasiissabn) rombayn S s bt ST s AR PSS

the é% Rhs: e\llg &at%@%u&%r r%b‘l)medgprgé’el.ﬁé and the, reSul&@t éldwasllbl)nfled
, (s,

by ﬂ@f’ﬁ s@éq, colgmp Qhr(ognat%c&phyg, 6tﬁpn(ylox3g&)oxo%}_|zﬁ@ocq acu% pﬁhyl ester

was%@ﬁe@a@%n(o%ng%"@ﬂ 8NBgyz 398.0 (Mrl), 100% 4j:
3-Pyrrolidin- 1y| propyl)-6-(3-trifluoronethyl pheny
I)prlmdlneZC rbonitrile 1H NMR (CDCls3) : d 8.

R
(s : &afapi&g H, 7W Hzékwgs 1H)
c 1 7 odh6 N(acme "N
)%\M?il/z o7p%1‘:g“”—°217-p—1>7«$t°1 79~ (M~ 4H) — N 7 36 2~ 0
- 0eh 0 0% " 4X°
4-(3- Azepan- 1-yl - propyl )- 6- (3-trifl uor onet hyl phenyl)-p

Yrsome di ne- 2-carbonitril es”IH NVR (CDCI 3) : d §/34 (s,

1 . 8.32 (dexo,w)e@H,H?o 2 d, 1H), 7.68 = nOn
|t 1H) o/n -2.61 ( m:M 41th 2N (
OE‘ 01 (m ZH} (m OB

389 3 (I\/H) 100% 4l :
4-f 3- (azacvcl ooct - 1yl - propyn-6-(3-trifl uorongt hyl phe
rgyMegjwpp)mépll ne 2-carbonitrile 1H NVR (CDCl 3))\ d 8.35

- —8- HN 7.82 (d,Ngiqpusoz 77 (sh 1 .
B85 Jﬁg \§ SO 4859258 (m B on
1.91-2. m 2H), 1.51-1 .72 (m 10H). NS hiz 403.5

(M+1), 100% 4m

4- (3- Cvcl opentyl am no- progyl )-6-(3-trifl uoronet hyl phen
yl)-pyrimdine-2- carbonikt®il e 1H NVR (p@@wbmp 1sod: Bnin3 6
(s, 1H), 8.30 (d, 718117 84 pm 2Ry, 7.67

1H), 3.48 (br t , 1H), J3.08-3.20 (br m 2H) ’64 t,
2H), 2.26-2.33 (m 2M7 2.00-2.13 (m 2H) 1 1.84
(m 4H), 1.57-1 .68 (m 2H. M5 mfz 375.3 (M:l), 100%

;
H AR (ORGP 2BT A D 58515 20 418 9 AT A0 ) Bt o
2H)y2. ﬁ? ptyannum ‘hé?Zm 2y, ﬂoﬁ(t r&H)eMSi nuirR 8T CoM ), 1008(0 8.35
, 7.79 (s, 1H),
(t, 2H), 2.58-2.64
( mTalaistirred $Bsgar8Rn(afysogidm mettwide (3§48 ghin methpnolNgo mL),

coo%ﬁ%jﬁ?%/\g?s( %@ed]e)d thl%?r%éf ?.g')@ 'She rrngdurF {vag irred un I it dissolved,

3 trifluorone
theri Bydeplgoxy- f}opgmemrmumeclg etmehre@tam(sﬁm @ in 20 NIVR et od) was

addi?—b slg\yl’%’g 8{6 s:l)!l't%on \gggﬁéjate&% re?l5§2§\('éjrnlgil1ﬁ) e:oo]ed7 8to( Foom

temperatize)) and cgrB:-eztretqed (undep MycuuD. 8131e1re$lpugmlaslm|s§olvqggnﬁw§ter
(50 w3gflé3{gééu il-loé) «ﬂthda%etlc aC|d and t|rred for 1 h. The Frempltate was

yl am no- pr opy Je -trifluorone 2/ heny
filtetepd, pipshed glersssivelnmitbrvater [ x 2 'NNRa dixgpsypanoly(2gx 38 mL),

ther{isdélga'_% a%@z 6(@ 9b5;'1j{2on Z&&glégamé@pto 171;%1&@8 Elz'@soail white

powder (72591) 9) M m/212l7s1 (MH)), 10851 z 363.3 (M+1), 100% 4q:
5 [ j BHRyn-6-(3-trifluorom
9'6/]'3f§ ‘ kﬁy - y@i’lne |ne¥£- cai‘r%gjﬁl{ -'rélyl_e_lH NIVR SSCDCI 3)
. A g1dure(af B-(Btenzdoapprory)-2#percaptg pyligidin ol (7949, ( s,
pot%s'é')un&ﬁgcﬁgx@é 1]321r|FD_ of 2N%%Iu€|5n |nerEtha30|§8n& het@ﬁoﬁ;dé% (3;9; rgL)
(M+1), 100% 4r:
4-f3-(1-Et hyl - propyl am no) - propyn-6-(3-trifl uoronet hyl
phenyl ) -pyrimdi ne-2- carbonitrile 1H NVMR (CDCI3) : d

8.35 (s, 1H), 8.32 (d, 1H), 7.82 (d, 1H), 7.79 (s,
1H), 7.68 (t, 1H), 2.99 (t, 2H), 2.66 (t, 2H),

PN NN PN NS 1 A P




10

15

20

25

30

35

2.19 (m 2H. M5 mz 383.1 (Ml), 58% 4x:
4-[3-(4-Pyridin-2-yl-benzyl am no) - propyl 1-6-(3-trifluo
wo eomstitmbphenyl ) - pyri m di ne-2- carbonitril e 1H@IVRP2005/006266
(CDCI3) : d 8.68 (d, 1H), 8934 (s, 1H, 8.27 (d, 1H),

7.94 (d, 2H), 7.63-7.81 (m 5H), 7.41 (d, 2H),

7.21-7.23 (m 1H), 3.86 (s, 2H . 2.99 (t. 2H). 2.74
was(sttlrrea'al roofn ¥Ppefatlde dv@night) ThdWBreBibizatd (ks Filte il vaskieo

sucqeqsyetyzwwbﬁaﬁtyhran@.<§ér2§ﬁlr9 ipopIopang! & i29.nal) Edwaten @or i
mL)eH%WdﬁES Wéﬂ‘drﬁﬂ(‘g[ﬂeﬂkﬂ&ﬁpr AJ- Qihﬁéthilidlﬁn EbyNVIRi6 MEdDia)s ‘a

1M, 7.90 (d,
whltr;Haowd?r 709} m%wﬂ% éi’V‘H) %36’ 6.93 (d, 2H), 6. gs

D: 'I(rtfluor%'-'goeh@aéd%‘ -Benz{1Bky-
ynmqugl Zg&mg)

( M,Plyolutmmf(ﬁ (@denzyloxy prop)(I)I) 22me1tﬁyl manyl
and‘knétﬁ léﬁhrr%e(@zzyhtph rawhﬂ%rnethaué 15 RLPRHS Sodied & 090, Whemupoh

P - carbonitrile 1 g)
tnfluor@acg ggnfyo@ge 691‘114 2119 wae 2gded gnd gt]q)resuytaﬁgm(gure%me to
roorh-t&rh értaturéL Hiﬂer_é re e r%a&t?on(rﬁixtuﬁé’ﬂvas afaéﬁec{ @ith Waﬁer (2x28
(t 5 2.55 10H), 1.97- (m 2H). N& mz
mLMgBeQ)O\(qmegdlumﬁ}Matq@wd evaportated under reduce pressure. Flas

silich cbﬁm(rﬂclﬂﬁﬂa@gl%p% y Yffoldie B @fifRdtdladetié aC|d 6-(3-benzyloxy-propyl)-2-
trlfluororrethyl hen pyrlmdl ne-

metgyléwfa@ahwméle -4y eRpoR( 18893 y%l' 5 (s, 1H), 8.32
H NMR (@;Ubla)&s 180(7ds0 Gah")SH)76 88 (r('ld1H)1|Zﬂ)49 (Z @:@) (3$1 @HH), 2.88 (t,
1H), 6. 60-6.65
2H)32§14%3$*3 ;?41124%(”‘ Hyg (t. 2H), 2.54- 2 57 (m 4H) |
E: Frifth8roldoetid Bid GZ(SOSEnngéxvlpr@m/I) 2 ideth Miegiilfanyl-prifdidilME) ester
“100% EXAMPLE 5
4- (A syspsprieppf ter@rﬁ;ac;et'%aﬂP Sy roepgyipnrRicRY)-2-eeth By
pyrnchﬁnA lyl 858 (403Rh @) Sl Rimg! (4109’ i mrdhémén@ywai?@d(leTm(.)“wﬁs
was added by portions at

th
St of roomh e TROA OGS : MPihagolatas SGRPtERp oPde jaguced

preéﬁ‘utré landit§es Rsukarf %usﬁrﬁs%fn WO xtragteatwiBQdthy! tabetats @a 20 L)
) was added porti ons %d t he m xt

TheS,QrgaI%@ Haction Wae-jqu Vﬁf SRFum s [ateoad’tc&,ev&epgg%tegpgger reduced
preéslr"f_’e RAffdrd triebhastic 620 G- (BLhenzyiasy-papegl 2dhepahssifahyl-

C over30 mnutes. The m xture was refluxed for 9h,
py”f"H@ﬂ”fd@ﬁE"@ﬁﬂ%'@@D under reduced pressure. The residue
H Mﬁm (b@@lgl Beid28 Mbe(hersH)Nﬂsr(maaHyiufmceg i201), st ht, 2H), 3.33

tic acid gﬁstlrrlng q}'/‘ai)ta t he
(s, ?\'T'l(t?’lﬁe(t\%g ?1@12e1r86(8‘ 2*1"91 e th DM Qiccessi vel y
F: BBk Wk hromi e m@ﬂﬁnemhﬂliﬁifﬂmiethxilitﬁrﬁhaifvl pghintigicer

reduced Pressure to affo

merR APttt Hifhioy - fﬁnc.%ﬂdo@ k> aeraylomrw)a?s"\?maPSSU'fOnV'
pyriedidifaa %s’(eﬁm 35 gp Q@@meﬂaﬂdiﬁm 1 DRty tripheAypibsphine)-

pallgdlg@’_a) (éd' g%),ﬂlt‘ﬁyp') c.::lh}_% dgé1(4tg) gnd.i? q_ried}_léﬁy%‘;%ﬁol (150 mg) in
bwhrfwWaarhxélateewmmxlunawmmdsn @porh colibly, el ut i on

e e R AR R A I

pregsure! rm@ept Sifider qhrerpstogRphy BFfelided 4-(G!bebiyloy-propyii2-

h
me&fnﬁt P rmeissenanieSeridhs (B33 prrafyipy o™
H Nwdo(wmcbla)ne 1.67 &, i), was-7a4l (redsidy, Gpﬁ/\(ssél-k)v&lSS 15 2H), 3.35 (s,

T, irred at roomtenperature

3H¥3gﬁﬁFﬁ%b £86 éﬁ%ﬁﬁﬁgFéﬁb The first precipitate was

successi vely washed with nethanol, water, isopropanol,

then dried under reduced pressure. The filtrate was

concentrated under reduced pressure, triturated with

water, filtered. The second precipitate was

successi vely washed with nethanol, water, isopropanol,

then dried under reduced pressure. Both precipitates

were conbined to afford

2 nethylsulfanyl 6 propyl - pyr|n1d|n 4-ol (15.5 g) as

A ™ N ~\ R AN A~ 7~ \ NS
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stirfgdly @t @Pﬁééefe%?tué%
- actRB QNI Reshdr Qith NRslec @dx noemap rdtied Tdver seGiLcUsIptate and

Pot assi um car bonate (0.850 g , 6 nmol ), water ( 1 m)

and tetrakis(triphenyl phosphi ne)pal | adi um (0. 695 g,
w@2@s5eabg were successively added under a ni t POLEP2005/006266

at nosphere, to a m xture ofso

4- chl or o- 2- met hanesul f onyl - 6- pr opy!l pyrim di ne (1.17g,

5 mol) and 3-isopropyl - phenyl boronic acid (0.984 g ,

G: B-(5msRhdyibly-stopRI-b Y ethipeRAnarOBlimidiHee-Barkbeitrite Was

— refTuxed Tor. I8 hours then concentrat er re
pr cASoIion T (asBr TRy ERIEL ?@H@ﬁ%@ﬂ%@é*ﬁ*e&fﬁ{f?many'
yrm&hét(zo@ﬁ@)vmﬁeéomum Ryanlde QB P8 [dinetaylsxioxriet (EldmL) was
twice with eth 3etate The c nbi ned o&ganllc Idaw.?
ute h “ethyl

Rrut S ul sh SR 0'? e Wos

chr omat ogr aphed over silic el uent
evapOFJRd 8k BNEES PIeBfUteo FLAS P W&PP‘BW%’PV% 1) 4 ez
oxy%rlééﬂ)%hﬂnﬁéiﬁyl*sfénﬁ@rﬁkﬂ@ @midiNet 2Eardobhitri@bs ayellow oil (111 mg)

WM Sl §e RSHY o Bet hangsyl Lomybao q"%"@%#mﬁif e,
2H mz*zﬁi@@}‘ 2+1)HoPSUF(s(QSDCI 3) d: 8. o 7.9 (m 2_H) .

H: 414 'Be l,uf .O‘ I QA 3' n O O =|, J

= 7A I'éZ)lUﬁ@l‘T')of 4L 33§er{zfylo;{:@rop?l)idztnn%ll'ﬂ)ylstévﬁaﬁi/l.?pynﬁﬂ&né.2 -carbo-

HPLC
ot (04 G883, GSYPLaR) PPTSPERAIS (35, Ptk 1 AbisgibBAYiphos-
ph.hé)ﬁers%@ehémmmﬁammﬁﬁ) n(ga hgP2nmomiethyeanatided(satmL) was

om tenperature t %
negtE i BiEYPW ARy 5078 et KRR SO GUsPESAN 155 Flie with
ethf bcktatd &) Wd{er@Qrﬂ_?nih)e orfBRicNayérub&ingase patatéd, edhiedt over

e
affdéd a@(?deﬁi&ddi(? pro gy -3 yikluGreaietiye phary)-pyeiridined-carbonitrile
ani c ers_ were washed with brine, dried over

as%dglf%g‘é’ﬂl( $hA¥E, filtered and concentrated under
'H NRIRIGDCIPF 88531 &, 1HNE8.2BEd, dH, anz(ccmmnnmgs apheteovenH),

7.2800 43 G gore, 20 S Grerbr g0 P TRt 2K M e

398M (k1) hboxat i on, 4-(3-isopropyl -phenyl) - 2-cyano-
6- propyl - pyri md| ne (164 ng) was obtained as an off
white solid (np = 64C). 1H NWR (CDCI 3) d: 7.98 (s,

Thé%@ceﬂu@d@s&%eﬁnhb&é) wag.. fﬁftheérSapﬂlid)i uging- thedagprpprith ;aryl

brogpge dqnvgﬁve%sn}o gre arfztpﬁ ?olé ng c&;‘}%? E‘%jé 1. 2071|—|2803|(-|)m
1815 (H-/Kmln%%trﬁluédbﬂhi@thvl-ldﬁé@n(Q-Wbéﬂﬂﬂuxy pr&&l)&%xﬁﬁmnaﬁove

escri bed procedure was further applied, using the
carn riate boronic acid derivatives, to the

'H MQ@BCIJDI@ pB7i(he I-ﬂ)Q|7l39MsngH92(mm(md$-{) BB4-7.35 (m, 5H), 7.05

o S5 AR BRI 23 ool s

m/Am3.3M#1)2100%2. 80 (m 2H); 1.90-1.80 (m 2H); 1.03
é@%enszxyﬂon@) -J\é@canéoxv g a’%luorognMThl\)l ph'émr)cp\;rﬁ'rg)gme 2-

carbofiftild sopropyl 6- met hoxy- phenyl ) - 6- propyl - pyhmi di ne- 2-

AR REBEE) o StoIND ol g4 Ry 1 8y 1 TpgPes

(m $r®o4 @3 (s, 3H)); 3.331t, 2H9 .00 (t12), 22)9%462(@52|'Q)HM82W2 440.3 (M-
0%5/ .75 (m 2H); 1.28 (d, J =7 Hz, 6H); 1.01 (t, J

)2 ¥z, 3H). M5 mz: 206. 2 (M+1). HPLC(200-400nn):
98.3% b5d:
4- (3-Tri fl uoronet hoxy- phenyl)-6-propyl - pyri m di ne-2-ca
rbonitrile 1H NVMR (CDCI3) d: 8.05 (d, J =8 Hz, 1H);
7.98 (s, 1H); 7.71 (s, 1H); 7.58 (t, J =8 Hz, 1H);
7.42 (d, J =8 Hz, 1H); 2.9-2.8 (m 2H); 1.9-1 .8 (m
2H); 1.03 (t, J =7 Hz, 3H. M5 mz: 308.1 (Ml). HPLC
(200-400nm: 97.1% b5e:
4 (4 FI uor o- 3 rret hyl - phenvD6 propyl pyri m di ne-2-carb

P Y
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pressure. The residue was chromat ographed over silica
gel (eluent: Cycl ohexane / Ethyl acetate 8/2) to

wa@bdosmnzl1o6 PCT/EP2005/006266

2- met hanesul f onyl - 4- propyl $6-tri net hyl st annanyl pyri m d

ine (9.5 g, 48% as a yellowoil. 1H NWR (CDCl 3) d:

7.51 (s, 1H); 3.39 (s, 3H); 2.81 (t, J =7 Hz, 2H);
EXAMQLE@ (m 2H); 1.02 (t, J = 7 Hz, 3H) 0. 44 (s, 9H) .

: BEoH 3 idernanyl - pyri mi di
ne fo’-a §61u90n @r ﬁAm’ﬁH 5 brdmmt(mdﬂda)(zooﬁ@ uﬁrwrimee(mﬁ’;

stirred at roomterrperaturefor hour s,
wagaddadimethane sphaswhchiaride (15nag)and %&%@'&f a <¢methy'-
amlﬁg}b‘?ﬁéﬂﬁe | L hixipS w@lﬂsf R&d @tdobr\hﬂtérﬂp&‘afdﬁe ﬁirl‘ﬂé’dr r@@ll%ttﬁbﬁ

he  conbi ned or&%ﬂgﬁ ayers were nﬂ,&, g
dllutﬁd. vwéith efheraceiaty ) Ppf ¥eshed with a%@%ﬁa RE ﬁ?ﬁua%t%%
sodKLlfr‘l‘i'@I'iIOIr d%détﬁ&@n B@rﬁE}J@garﬁ!ﬁNér@%e H@itetR dried over sodium

chr onat og over silica gel (eluept: cl ohexa}\??
sulphas, filtere {Qﬁdesogwef} wag, r@‘pq,\@dzynder reduced pressure to yield N-(3-

broﬁ‘nb@bﬁlﬂu&oh%trgﬁ lﬁléﬂyﬁtrﬁétﬁaﬁeéluﬁ&%/dnhlﬂé l@za;;enga carbonitrile
"H MR QeI P 8 (5,470 1650 . ze%%@z*'és% <sﬁi> 510 ).

Mszﬁ})zsmef’(wﬂm)? (m 2H); 0.99 (t, J = 0. 41

pyrmﬁd,ﬁgghgpwn&hke B| s(t ri phenyl phosphl ne) paII ad| um

di chl orl ) was ad

O NSO BroReF S s me g R s Eanspfonam s (37md, 4-(3-

ber&ylarqa wpylﬁsttrmarm?{rgydrmtaaw AvldME-2-FadioRRrile (40mg) and
-carponitri

50
d'c*ﬁorsbﬁ tgphqnwkpha%q% n%‘ﬁbﬁ“&%@ggg gﬁ@ﬁww Were pased in a
mlcﬁmﬂv)e th FISOHGH‘%F v Ut T roiktuid-vas digedinith @ty Bestate
| uxed for 4 hours the concentra&%gj undeiﬁﬁ @?uce q
(1%1%§§%Wéefedr%1é°tf9é‘sqeat?e iitrate W washed Wih walst (YR an
sat@ﬁ@d@oﬁluﬂﬂ&ﬂ&ﬁeﬁolutm% Sl COiGahidy Kere Espabatbd aftied ver
wice with eﬁ/ acetate. The conbi ned orgﬁl c |l aye

sodjudh SulpbAlE dHere anst SAltsdt Wag RIBREPINEELIRILC ESsuE gl
cruM‘@ ro@hétoMhﬁ@a’ti@ﬁ%@d—lm_\@éff&tléd aqwehzyl@dyummyl) ® to

ord a solid whi was trit rate% nzgg ane. After
meﬂwppw%{pm@@mmo 5-tr|fluorome’thylphenyl&J pyrimidine-2-Carbonttrile.
H NM(RS(MEdD)SBismd(Isuuﬂpls&ig‘ul pinenyy)(s 6t PRYI(s, PyH)| ‘mzdl(me

carbanitril Q a
SHinA AR 5B 250, FLEbS 31 Ak 400 3y 5%"@% 50
(M-|2||)'|)100% 07 (s, 1H); 7.80 (s, 1H); 2.92 (t, J =
; 1.95-1.85 (m 2H); 1.05 ( = 7 Hz, 3H).I\/ISrriz
360 3 (M+l). HPLC (200-400nm: 99.4% The above
EXAMPLE 20ed procedure was further applied, using the
- h

4 .:g)o. | t . r

2H) To &semﬂdn - ()mmo’éﬁl)(trlfl&orﬁ&e(r‘tyl) “hEnzerie wphdﬁy@ chldvisle

ol ARt s ST ol B

96mg)l erhkhhiddMR WEDEHrB)d at:roB8m2&mperatutédfor thrée Bi6ufsatherd ddutgd with

eth?fa’ceé'f&(?@%gnésﬂsas%l{g @i_t!{ H%g (‘lgl\&n’Z %'Z_Emg)l ’_%@ag'l{& ’w\ﬁez 8?
Hz, 3H). M5 mlz: 292/294 (M+1). HPLC (200-400nm :
99. 3% 6d:
4- (4-Chl oro-3-trifluoronethyl -phenyl)-6-propyl -pyri md
ine-2-carbonitrile 1H NVMR (CDCI 3) d: 8.42 (s, 1H)
826(dJ 8 Hz, 1H); 7.75-7.65 (m 2H); 287(tJ

A ~ A
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conmpounds using the appropriate brono- or iodo-phenyl
derivatives in refluxing 1,2- dichloroethane as
W@ odogaeit106 nst ead of DVF. 6n: PCT/EP2005/006266
4- (4-Chl or o- 3-fl uor o- phenyls} - 6- propyl - pyri m di ne- 2-car
bonitrile 1H NVMR (CDCI 3) d: 8.0-7.9 (m 1H) ; 7.86 (d,
J =8 Hz, 1H); 7.67 (s, 1H); 7.6-7.5 (m 1H); 2.86 (t,
sepdraﬁcﬁ dhEd o?é?')sod@mﬂéiﬂéhat&@:ltéﬂ@d Zd) sol\lerﬁ)a/aétremdved JnddZ

ME mz: 276/ 278 2 HPC$ ﬁ . 97
redt&ed pressure to yield 3-bromo-N-methyl-5-trifluo omethy enz nesulphonamlde

(1Sﬂﬂé)%t@%é)lfoﬁrs‘bh@\ﬁﬂwwtmﬁt)) §8p1r9qsy1 H)pBO5r(8] TH)NE. 98-S alH),
bonitri :

3 s,1H),8.11 d, J
4580 U, 2160 FayS @2 ILEWED 11y . 7 73 (5 11

B: £(338edZyloxy- ) 48z(3-raé&thylsdi . -(t, J
ri:' i Hz, e 3|E)I)n|tr||e mz: 283/285 (M'l'l) HPLC (200 400nm :

4- Py piytho-R- roethyt-Sotritllidrb ey beiRnEs ) pyHainiidiel {3Tengd - @w bo

benggllttg)gyl %r:gp):/[QIG.trlr17etgyl|s4f1nn%-.|_)‘§j pyrimgigme(ﬁcar%;gu’trna(Ag)\gné)tand J = 8
dchI'dﬂrob@@EpheNﬁpﬁésbhm%Y&IIéMhEnXH) (FgCin( [2I00-(400 W re it |9(oa

micipwaxe ecpm &i fAc Breymingigsn dnemisiyig vasdiued pith ey 3Rkt Ry |
(20mbesnd \)/asméﬁlvmhd/l/éi@r(é SCZTRONIGrgbhies Wil sepatned, deied @ver

sol uti on
sodigm sulpate, H}B&ﬂd) angl 3qlygnt was remeY s AnssE FSAUPed PRSI thy S
crude d&a&@@npbrmdaﬂorﬁ By pf@))aramed-lm_hi g sraed haBeechHmdxy-prepyl)-6-

d foll d
(ST BTN AG e a Biery ) PYYRKINSCA GREGHTTR 616 5ma).
H NMRI(VRODDE & qumstﬂnpsvsat(yrm)f@m 1SN, 1. bg(s St upT (m,

S48 e 0L ribda 21dr S8 2t DR b2 Gy o et 2+

MS G/l ub € 1g0ei Yoear bonat esol uti on was added, the mixture
stirred for 10 mn and the organic |ayer separat ed.
The crude product was chromat ographed on a 2g silica

EXA:MPUETZJ el uti ng VVI t h di chl or onet hane : ethanol 99 : 1

t'g| glve 4- X

cartfdneﬁlebase The free base was then d| ssol ved in DCM

e Bl & theris'o&aﬁgo;%‘i% e Rey BUPIRO S

trlﬂJo@&héﬁ?lLN%dylb—@yrDQﬁm&@cmedIWé (Wasm gy ie Gicpiohitle ¢7dDyL) and
ether t

watdy” G0y iatcatives 6 stpRe Sy prc Bagum bromate (6mg). The
mixiufé hy BeatEe td1pfipk evethjghpiheh Hitdied-tRrough baintérglass fasnel, the

resig d@%gﬁe'dox&.ﬁoég gg?ﬁ?&t Tlﬁ%@trg‘z\fﬁg%sc\?g%@fp‘yl% ssﬁt%éte%jfs’od%m

thiodbhaté (BImi()cbrgdris separfled tdried dyver Sodd8n &diphate) filteBed Bind

songhg waise dmfiiyefihert ettt bt s dbaed BRefGRignsy

prep@ativiedid Phe mffapipt i4ea-hydsixpapropid)-eoiip methyisatphaawyh®, t o

ir SRt Ky YR BB 67 PR e BoaBp 7

'H MMRIMEeBTE 8rao(y 1H)i 8:78-(y)] HH)B13d)(s prHp§ 28(6-1H-8; 3.661(1, al),

thyl ghenyl)) - pyri mdi ng=2-,.C pLAI 1H NWVR
‘ =N\ 8./83 , 8. ; , 9 (s, 1H
30 B 1 & a3 B3 e B Y0 156y
7.84 (d, 1H), 7.76 (s, 1H, 7.68 (t, 1H), 7.33 (d,
1H), 6.33 (d, 1H), 4.47 (brs, 1H), 3.48-3.40 (m 2H),
3.01 (t, 2H), 222213(m 2H). M5 mz 418.1 (M+l)
7c:
4-r3- (4- Met hyl pyri di n-2-yl -am no)-propyll-6-(3-trifluo
romet hyl phenyl ) - pyri m di ne-2- carbonitril.e 1H NWR
(CDCI3) : d 8.31 (s, 1H), 8.27 (d, 1H), 7.91 (d, 1H),
7.82 (d, 1H), 7.75 (s, 1H), 7.66 (t, 1H), 6.38 (d,
1H), 6.15 (s, 1H), 4.42 (brs, 1H), 3.47-3.40 (m 2H),
3.03 (t, 2H), 2.20-2.13 (m 2H), 2.19 (s, 3H. MS mz
398.1 (M+1l) 7d:

I L Y T 1 ~ 1 L Y D Y 1 ~ 7o~
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pyri m di ne-2-carbonitrile hydrochloride 1H NWR

(CD30D): d 8.53 (s, 1H), 8.50 (d, 1H), 8.27 (s, 1H),
wQ2®%12dge 1H), 7.79 (t, 1H), 4.01 (s, 2H), 3. 3FEBEBD05/006266

(m 2H), 3.08 (t, 2H), 2.983(s, 3H), 237227(m

2H. MS mz 378.3 (M+l) 7j:

4-f 3- (2- Met hoxy- 2- oxoet hyl am no) - propyl 1-6- (3-trifl uor

Ex/gmst_lg)glzphenyl ) - pyrl m di ne- 2-carbonitrile
dr ochT ori de i sol at ed allshm rl10r 3or odu(g:t from 4|s

pvrlﬁﬂd’ﬁe ﬁ-%ertib'ﬁ')trn@ 91 (d, 1H) 7.79 (t, 1H, 4.03 (s, 2H),
3.85 (S, _3H), 3.21 (t, 2H), 3.09 (t, 2H), 2.32-2, %2
(m 2H CNB mz 379.1 (MH1) 7k: ¢
ﬁy&mdmZyl am no) - propyl | - 6(3tr|fIL,Lg|J§e,qeth
e

CyI phen o T‘I mdl.(g]bz carbogllérw hydE chl ori
, 1H), 7.78 (tit.2H), 6. 85 (t, ,
3.06 (t, 2H), 2.21 (p, 2H. M5 Mz 385. 0
(M’st)NHm SO,NHMe

4- 3- (6 Met hoxy- pyri m di n-4-yl - am no) - pr opyn- 6-(3-trif'

| uor onet hyl phenyl) - pyhmi di n- 2- car bO:/EE“ l e

hydrochl or| de 1H NVR (CD3OD): d 8.52 1H), 8.48 (d,
8.27 (s, 1H), 7.9
3

d, 1H), 79

A NB*éa'_’I!'@O EQ\%O s , _B.63: b@2 :
g07q(_§brs 2H)U2 22*@5, %%)( ( . K
I\/H-)—EWVPI:IZFS@'—>.
El 3(l\/|9thy|carD anoyl net hyl - am np) - propyl | - 6- (3-triflu
0
.t

[
ronmet hyl phenyl ) - pyri m di ne-2- ca@pdiMeril e
rifal (@%%W‘é‘&lf&n%%%r&metﬁﬂ shehylh-BLEDxE Prdty) A rittlidine-2-
" 4- (.5 oxo- propyl’)-6-(3-trifTuoronet hyl phenyl) -pyrimdin
ML_car bonitrile (50ng) in nmethanol (1nl) was added
g ICyA: 's?@pem%tdﬁYBf EVRE @h@mlasr@ib%pub @t(edﬁetaﬁéﬂf;aa)oyfnsﬁnfm&tm@thyu-
id tu stir ut

Pheﬂwéﬁyré'a'éﬂn@rﬁ Pama@tétl%@&‘bmgi 3t iDges (Marig) regaentafdedma) in
dicHigtmeiHahk! B%N)aﬁa§§méd1§ler@oﬁ1t tehfpRMAtlraeeD . tﬁh@ reactlon mix-

overnlgh hanol was renoved in _vacug and

turer \Was, Pl tryeféaawéhca. duenatearaprhy rbtmf?rﬂdft%msﬁu'%%fn% 5-tri-
fluomrﬁ%x%'e!bl_ﬂ} GQB-%Q@Jp%ByBLpﬁ/ﬂﬁ\hﬂﬁ@t-%a%ﬂnM@b@ra dinkloif (800 ).

ani ¢ I'ayer was separated, dried over
MS&W@?QWS(M*%&'@Q %and evaporated to yield crude product

Froﬁ‘\s’(hl@"éld%'hlyde Ft’Hé rd‘ubmfgl RmpgVn®hvaB ayhédised R Gsidd Feaeme

am'ﬂﬂ%'?ﬁ*@?ﬁﬁﬁ@é?%%’ﬂ%éi“?ﬁﬂasd EXAMPLEZ2) | - 6- ( 3-

B: 4-[3-DInkan QERaMEy PETb orit I phie AR)-E - pleAdint 1yl Po®s)- a
white solid (13ng). 1H NI\/R (MEOD): d 8.55 (s, 1H),

pyrigidime-2-earbanitrileg 24 (s, 7.88 (d, 1H), 7.80 (t,

H NiR, (C@)cﬁg 68752§|)1H£38$5 (étw 37§31 188 (2HH), 22987&, 2H),
Z

27 Bt B 450 e haier BBl 2% e LR 8 S ) g

468td1f;\/|4agpmq%| ate ami ne derivative, to prepare the
| om ng conpounds: 8b:

4-r3-(2-Di net hyl car banoyl - pyrrolidin-1-yl)-propyl!-6-(
EXAwPLEfd3uor onet hyl phenyl ) - pyrim di ne- 2- car bon| trile
trlfluoroa etic aci t. \

“‘ g _A'-’ rO e

(mBlidtﬂpheﬁylﬁﬁoidwmelIladﬁmSBncﬁlﬁndéK-M rﬁg 3)105\ mmdl)—&vas added
undgr 2% %‘MOQQFH) atn?)sQE %emtozﬁ) mq@grqﬂéf ﬁﬂ}_&ylﬁlﬂetk(yi%ﬁgﬂanyl-

pyriffidine-2-carbonitrile (150 mg, 0.48 mmol) and 4-methoxy-3-trifluoromethyl-

b B TS s T A BRI B, SHASARTR Ve

acid salt 1IH NVMR (MeOD): d 8.55(s, 1H), 8.48 (d, 1H),
8.28 (s, 1H), 7.91 (d, 1H), 7. 80 (t, 1H), 3.85 (s,
2H), 3.18 (t, 2H), 3.08 (t, 2H), 2.26 (m 2H). M5S mz
364.3 (M+l), 100% EXAMPLE 9a.

4- (3-Pi perazin-l-yl propyl) 6 (3 trlfluororret hyI phenyl

o o o,
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tenperature for five mnutes then sodi um

triacet oxyborohydride (42ng) was added and stirring
w@oovsitznied overni ght. The reaction m xture wasPdi/EP108%006266

wi t h di chl oronet hane (20np4and washed with saturated

sodi um bi carbonate and water ( 1:1, 2 x 20m).

Organi cs were separated, dried over sodi um sul phate,

heatdd fof 'S%ur@ﬁﬁs@@l t%@ﬁtcoﬂ@e?ttrfa%@&’r%r vEREd pPsbaGR The residue
pressure. The resul trng resi due mas di ssolved in THF

wag saytitionep eﬁwew ethy! ganfevalen dhe FOLRRYS RS Warkigyiracted

twrc-ghﬁrtlﬁ QA | éc%té/t\@STI% icbBthedlt ofigaMiaN b RSB eNareUsdhcbAtFatdd under
hours then sol vent was renpved under reduced gerure

redygdy PEasgUien el er (RKAYS: ¥@8ceNroPgiasrarigd BYFrp§lic (eluent :

Cydeh%Ré‘r'i@t/ 'D’@M*iﬁhf:t@faff%dﬁ dolidevhidtAwas! thituPdted - nﬁ 3pehﬂene After
di azepan

-6-(3-trifluoraneth rz
ﬂltra;ronnﬁat ﬁteﬂzax&% twﬁrtwretha' pﬁqqymmre%wrlm'%ﬂ%%z%eﬁ't le'(18
mg 1‘H)%) Wadébthifled 4&hn off v@tﬁe(s&ld 1H) 7.91 (d 1H), 7.79

'H NM&?S(Q%CIs)MBBg (§§8J=(H&r> Hz 2H}) 83303@ F%) 72% (s, %%2 7H1),§ (s, 1H) ;
4, 014@ 339% H, oMy 1) esko@ynﬁwkr%s]@@ 7 Hz, 3H).
nnet hyl - ami no) - pr opy
MSMH/G @ r(Mf"ﬂ or onet hyl phenyl ) - pyri ni di ne- 2-
carbonltr| le trifluoroacetic acid salt To a stirred
sol uti on of
EXAME’BE(%GO pr opyl )-6-(3-trifluoromethyl phenyl ) -

WRdind-D-JERidmAR!  (1nl) was

y wat er 0 n.) and
A: hf@PBWVH‘mﬁWOW%'D obEREeRE xt ure was stirred at room

PR % 6 422 BT Wi st Suapge ) 67«
J=8dtlz,iH) ng. 86da13h|*)ué68<§$€91-ﬁ| ght. The reaction mxture was
13cM§§§r§§raf5‘d1é§‘§ d14c5lréu gé‘gr 1 dé‘ﬁeﬂtorz?ta%‘b %8%654 begtlﬁed

Puritfrcatro
B: $(% e @ity \2emePo/- ahémm)eﬁedrdplzleov'rﬁﬁdleg42tcanlﬁonrtrlle

' i R A O S B R b (9155 7 D 9D (h S

1H)ﬂBE90I(lse3H)lt2 MMR JMBOR), 2HY ; 8.8551. 15 (m,124)),; 183648, eld) 11H) ¢, J—
7.91 (d, 1H), 7.80 (t, 1H), 3.91 (s,
8H§t—ﬁ317 (t 2H), 3.08 (t, 2H), 2.28 (m 2H. MS mz
MS3h2.:B10 1)), 100% The procedure described above was
further applied, using the appropriate am ne
derivatives, to prepare the foll ow ng conpounds: 10b:
EXAMPEE(% Car barmyl et hyl am no) - propyn-6- (3-trifl uoronet
{e trifluoroacetic
R S S H), 8.47 (d,
A: E.E)om&1?@(i@0p1“=benzén80 (d 1H) 7.78 (t, 1H), 3.32

2|95H2ﬁ] (0%5559 {heaaZilnon3: d@’gqcimtsra 1 ya 3 i 550 Alillol) and 3-

bro#ro%f&reﬁi@r (3gx L6 trhybh medrén\dldd edrisncdespivelp yto -a6syspensiorn lofieppper

5 PSRN U0 5 BT b ot o

frlteiéd) andBcateftiated ) yadBlio2Bbh¢ sgsidlid)wasrdistlllef dindéHeduGedBoressure

N e )

'H RMNVRLBC KRS : 4-3532.22¢m, 1H) 7.25-7.20 (m, 1H); 7.15-7.05 (m, 1H) ; 7.05-

cof L LR LALIE 1 fR P LA A e (=

trifluoroacetic acrd salt. To a stirred solution of

4- (3-oxo-propyl )-6-(3-trifluoronethyl phenyl) -

pyrim di ne-2-carbonitrile (50ng) in nethanol (1nl) was
added 2-(2- Am noethyl)-1- nmethyl pyrrolidine (48nL) and
acetic acid (12nL). The m xture was stirred at
roontenperature for five mnutes then solid supported
cyanobor ohydri de (77nmg, 257nmmol /g) was added and
stirring continued overnight. The reaction m xture was
f||tered and the frltrate concentrated under reduced

o o -
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IH NV\R (MeOD): d 8.52 (s, 1H), 8.48 (d, 1H), 8.25 (s,
1H), 7.90 (d, 1H, 7.80 (t, 1H, 3.87 (t, 4H), 3.45
w@ 290522196 3. 23 (m 4H), 3.10 (t, 6H), 2.28 (mPQHEP20M3006266
mz 420.1 (M1l), 100% 11f: 55
4-[ 3-(2- Met hoxy- et hyl am no) - propyl 1-6-(3-trifluoroneth
yI phenvn pyrimdine-2- carbonitrile trifluoroacetic

MR- rﬁm&n@& c{a‘ibonlﬁrﬁe, 8. 48 (d 1H),

"H NIYR, S’ (5-8BBO (31, 2bi);(£.-68 mm)gz.ﬂ;(t( tJ’-zay ,jH)3,_ $80-7.20
(m jﬁ %‘l it ?/—Zé‘HQ'TQH)Zti)o? b/fﬁsf(hzﬁ??q.@ohl\é'olén, 2H30%0101d.95 (m,

ﬁé i mi'daz
@tﬂ@y@é MmokHpr opyl ) - 6- (3
f t hyl phenvD- pyri m di ne- 2- carbonltrlle
MSH/%f%uog\gg@etlc acid salt. 1H NWVR (MeQD): d 8.52 (s,
HPLOH2004098m) ¢ 92.204., 8. 25 (s, 1H), 7.90 (d, 1H), 7.79
(t, 1H), 3.53 (m 2H), 3.46 (m 4H), 3.24 (m 2H),
3.19 (t, 2H), 3.08 (t, 2H), 2.25 (m 2H). MS niz 4
EXAMPGE ﬁm) 100% 11h:

4-(3%-BigickoxAoRBh N6 B ARp GiiMIrRD Babomtr APy | 1-6-(3-trifluo
I ne-2-carbonitrile

A: ﬂteiw@:mﬂw%%mm_imgﬁggﬂnﬁr”e 1H NMR (MeOD): d 8.52 (s,
(1H)Iod|'§_s 618649 6]5|'Dnmo?) W2 écﬁtedgéf')roorﬁ t@rilagér@turélt‘a a s61L8Bn of 4-
progy|- §gr|r(1gthyl§t%nnagylgxyn@,lqlnengcarqqgltrm;'Z_(g:ghg a. 5( rmmpj) in 1'6-@6/0(100

mL) 1%he mixture was stirred at room temperature for 2 hours then diluted with a
4r3(2 Acet yl am no- et hyl am no) 'B‘ﬁ -6-(3-trifluoro
b FtwaS|

satufgte ysoptien \af ysogiym leﬁuHéte and:-the r@moved under reduced
preés'htéc |'Ft%r %685&550 Ia’?@t Qva%%itracié’d R étwgqmetat@ x5@0 (n$|) The
con(qnedlq;ganlgIagr/grS(wereg\;zbshe@wﬂb b(lﬁe anyj ovgr easli yrp suIQp&te flltered
and2co'12n'€’er(tFQted'2 hptdergreggce(ospregéﬂre R I@s?du%%slct(r%ﬁogré&t@%over

ro 4- di
silicp eg@“ §eJmef i ,Tpaplﬁge)gnga/;( ! t @qqt%te?o\SIS) (to afford 4 lOdO GD propyl-

pyn%ldmé b%h?&élnftﬁtext 284( $z%yaé g&wewbm 6- (3, 4- di et hyl ph

yrimdine To a stirred suspension of sodium
'H WBr(C Y §0% 8 n(spakihr 2.41 6 ¥ = SZthgaH» -8l ekt (Ay12HE RO ¢ J =
3‘!-3) at 0 0C was added ethanol ( 1 m). To above
m xt'ure was then added gamma- butyrol actone (18 ¢
13CN¢1‘1«‘IHl WRdl)y: tFoPvidSe, 4ad2t | 2h2,0t14d7. 868/ 18 har .

0 {400 m) 3',4'-dinmethyl acet ophenone (29.6 @)
MS%% gﬁmu es. The mxture vvas aIIovved to stir at room

E) was then

add ) ress 1
S s, LM e P oo
pyngtldlme 3@@rhdnltwat(ém)L 0Cr&gamely in dagasseskipdreaeean awqmwnblﬁon

(c—ﬁNI m ddf ;bto?%frw 8%%%%%‘%@%2? I(rglyérd\lag g%&}]) an& helrakis-
(trlpbeeylptw@hum pallastiern €10 309,v@ A mead wete Lﬁmaeftsswetyu@t,ﬁtﬁfd to a

soItRBﬁs(E“rC?ZBT% 5fe§g%g§et%§ytpt1%§g tf%réﬁ% d 1 7 "B2RY Immol) in

lourantumi o he m xt ure was
deghesadddugne. 1B® rooztur@ wag hestadsat 18Pt for dbothengvasllpwedio cool

. to rW&ﬁﬁeeru?e a %y\b ﬁWNE‘t%r gf' ﬁtLW'ﬁheacﬁgarﬂ@t 8MRhs é@borated

wer e adde ure ated'to ref
undef Térugad pressart Hte BBidye Wag cronmiegsapied by prem%aiu? "é'?
(H2BPk B B8 % AR b rcLl%d‘W . 85 eTFA) 'Ec?‘AHGr%stJgi @%ﬁﬂétﬁoxy-menyl) 6-
resi due was taken into et acetate do and
propperim{dBEe2-epNPonitilg &8 @a)-ayer was then seper at ed,
washed with diluted hydrochloric acid (0.1 N, 500 m),
followed with water (2 x 300 m). Oganic |ayer was
then dried, solvent renoved under reduced pressure.
The residue was colummed on silica gel using petrol
and ethyl acetate (1:1) as eluant to give
2- et hyl sul f anyl - 4- ( 3- hydr oxypr opyl ) - 6- (3, 4-
di net hyl phenyl ) pyrim dine (17.5 g). 1H NWVR (CDCI 3) : d
7.84 (s, 1H), 7.80 (d, 1H), 7.15-7.25(m 2H), 3.72 (t,

N NS
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m xture was then washed with water (3 x 100 m _),
dried over sodium sul phate, and evaporated at reduced
w@e@ssenies The residue was flashed on silica getT/EP2005/006266
usi ngPetrol /Et OAc (2:1) tosefford
4- ( 3- oxo- propyl ) -6-(3, 4-di net hyl phenyl ) - pyri m di ne- 2-
carbonitrile as a white solid ( 1.9 g). 1H NWR
1 s d7J=%I-@Zj1 "')7;637 ) ($.97.d) J=8 Hz,
H r(lﬁﬁgb@bls)gw?ﬁ(s £H): 1'6)35 DB 1)

1H)314)02 @, 34); @97 @H§3H) ;Lget@,z (2M+\1)1 851b f%mBZH) Foa g v=

7H?4h§ ds%)i‘etzhxém gnyl ) - 6-[3- (pyridin-2-yl -am no) - propy
rimdine carbonitrile hydrochloride To a
Thesglp(me. dggchbed procedure was applied, using the appropriate boronic acid

erlf}at(v%s W@e%?ﬁ’tﬂ%é% oﬁm(eaml%vmd@érmé igenyl) - pyrim di ne- 2-

car onltrl in dichl oronet hane (6 _) was-

AL8ipropyl-pyinidina-R-garbonitriie

b
H @Mﬁﬂdﬁgﬂérd dg, H‘%d ri# 1r?r) WV\B ()m ﬂge7%@| ©Lip evﬁésm 1H):

st t roomt erature m n then ‘sodi um
4.7-46 (o X3 3D 8r25Hyd 2Hdie?. QQZFZQdm{ 21) wh8- b8 d2dhd! Ohg J =8
Hz, wture stirred for 18h at roomtenperature. Cold,
ute sodi um carbonate sol uti on was added, the
MS mi/x t aﬁﬁa(l\éﬁ)rred for 10 min and the organic |ayer
. educed pressure..
ed on a 2g silica
'H NMRL(@DCIQISutS ﬂ@ 3Mro, hZI'dt ElﬂGddodm?z Hanﬁ-l) Tet3n@ndH); (7RP (t, J=8

Hz’tﬂi'é %éétSol ved ?ﬂ Wgé%rsﬁbbﬁﬁﬂw ‘Th%H e,'e_pbase was

MS added49 @bt Vent was t hen renoved under reduced

26dP 455 T Go-ohI5 L E 5k v—pm’? dih€Y S5p8GE 1 1 DCM and

proouct was prect pi ed py addarng dret hyl ether to
H NMRV{GIECI,) 5 : 8.10 (s, 1H) 799 (d, J=8 Hz, 1H); 7.67 (s 1H); 7.55-7.45 (m,

o S P LR S5 3 BN Uy o )

MS(n@'Bl’rg%/Zaﬂ-KMl\ﬂ (CD3(I)) dq 8. 09 (s 1H) 8.00 (s, 1H),
1 . 7.07

'H w&smbdg 5( 8. oa‘zw J= $/Ezrr2h?l) 3468 @ QMB)7w| 058 HzeZH) 3.08 (s,

MR 8hak ik He Anu s & @s 2bs s s %ﬁﬂfnéere

Mslhy/dr gsﬁtwnc acid salt 13b:
3 Dl ne h | bheny!| ?- .
26f n-

'H WR(C% ) 77d7% Qﬁzﬁz 75$‘|Is 1F|) %gd(a‘d J&Bﬂ-iz 7H92${53|4 25 (m,
Hg i“l % , 6 74
4H>(a8bi‘|r|)’ Sdzs%H)(ﬂ 8521|-55 (”3 %ﬂ@ ; (1t0 (iwﬁ 33H)s,

MSZn/352é§(M€rH) -2..18 (m 2H) MS mfz 358. 0 (Mkl )
imid A1 #-‘opyn 6-(3,4
'H NmRW@dui)@hemi Id JBWHZ”‘ZF*I%B@(&@EQW DH); |7€75 (s, 1H% 2.88 (t,
drochl ori d 13 (s

J= 8(%2 2%'%)1971 @Qﬂ(%ﬁ) -4 ( t753§ Hz 3HiH) 3. 95- 3. 80 (m

Ms%2§2@@+ﬁ48(m 1H), 3.25-3.15 (m 2H), 3.1 1-3.04
H) 8 (s, 6H) 2.37 (s, 3H),. 2.35 (s, 3H)

DY d E-p 9,2 trile 352. 5 (I\/H'l

H mﬂ/lﬁd(cocb)a 8.07 (d, =8 Hz 1H§ 8.02 (s 1H); 7.507.45 (m, 1H); 7 715710
phenvn - et hy é/rrol i di n- h%H)

(m, dﬂﬁSn?}PﬁWob}ﬂ%byTH)nﬁc%n@ 3@) e?a%ﬁmjt Hee2H) ; 1918(m
10%1g me@r}q)g@,_grl de 1H NVR (CD3CD): d 8.13 (s, 1H), 8.02
5(d, 1H, 7.32 (d, 1H), 3.87-3.69 (m

MS 7m4y ; 2§4GM+19 50 (m 2H), 3.50-3.38 (m 1H), 3.27-3.21
(m 2H), 3.21-3.1 1 (m 1H), 3.13 (t, 2H), 2.52-2.41
(m 1H), 2.38 (s, 3H), 2.35 (s, 3H), 2.35-2.26 (m
2H), 2.24- 2.10 (m 2H), 2.09-1 .97 (m 1H), 1.41 (t,
3H. MS mz 378.5 (M+l) 13e:
(S)-4-(3, 4-Di net hyl phenyl ) - 6- [ 3- (qui nucl i di nyl - 3-an no
) propyII pyr| m di ne- 2 carbonitri I e hydrochl ori de 1H

NN NN\ ~ A~ A1 N ~ NN s -— e~ -
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413.3 (Ml EXAMPLE 14a.

4- (3, 4- D net hyl - phenyl ) - 6-r3-(2- hvdroxy-1
W0 1s0ditzaodyl - et hyl am no) - propyl | - pyri m di ne- PCT/EP2005/006266

2-carbonitrile trifluoroacatic acid salt : To a

stirring solution of of

4- (3- oxo- propyl ) - 6- (3, 4- di met hyl phenyl') - pyri m di ne- 2-

Tﬁilcﬂlhélﬁceﬁ'bdmtﬁl‘é) vvas added
Cro

'H NYRNSESH 0y 67 BaelS( 110Dl 2. TS ArirBDIg) 2ec 8648 £-8ddt.iF)

7.44 g)s 2 2. @;ng Jd8eHZ S8yl b0 BMSPENS] BN (Was itk ragd at
ature for 16hrs. Reaction m xture was

MSW/Zt 89%6“131% purified by preparative-HPLC to give

26j:%-(3a Lt AL SR DY BRI D) rimBe - éa%anE}n@Xy 1

,I-di met hyl - et hylani no) "{i rimdine-2-carbonitr
"H NMR (Cﬂqli)@or&b@?:éﬂ,ﬂt*) a&;-‘ﬁﬂ(ddeg s 1H)hi4 &, §013 iH, (Hbrfgd0 (s,

1H)1ﬂ)6‘>"}’§J é’?l?D)H)l%)s% @8 gsrzzé Ii%zgrgqg él—?) 139HPs(r?1 9@) (13'.03 t,

J=gtHz, 3H)., 2.38 (s, 1H), 2.36 (s, ,216225(m2|—|)
4 MS mz 339.1 (M+1) 100% 14b:

MSJW% 2§§B\|/|n§% hyl - phenyl ) - 6-r 3, (2- net hOXé et hyl am no) - pr
: Emd)-6>proay Haynimiding -2-aarbanitr] r oaceti c acid

1 S u -
A SR AT e 19,0, 8 50
2.9%(rbotH), 2id3e(t,( 5@nfay, ZH’) NESOH 8((in, alh‘l)) Wtk (saddled .29 (s 3H) 1.02
¢ J2_- thgﬁ%et hyl am ne (26m ). Once in solution,

(t ma rous cyanoborohydride ( 1 10ng, 2.57mmol/g) and
MSWEtQGSamd (16nm ) were added, and the resulting

2614 RSG5} 9025505 oFshy byt Qi LLEREL Al € for 16hrs.

red ard pur ed by

'"H MRNEDT) \Ge- L.ED/R, tes dlzy eHR -1 62 6, deez.ﬂ&I(qoheir)]ya.sm (d, J=8 Hz,

ML BRI EH 2T (P Sh e 20 aeve Lo 2P L P Eee 39
MS (o268 Nt NVR (MeCD): d 8.07 (s, 1H), 8 00 (s, 1H),
_r_'nglfé(% QQ@ZQ@jbgr_wyéF@rom& pmmwn’e 29 rbogltrﬂe (t 2H)42 (2338

'H I(IISIR (@@Gla)% 3692 &/13%8 52(d16l"8ZHZZGH0 g. 42&3 J=BBiAMHA); 7.81 (s,
0% e ce [ S
1H)f ﬁf7t7h(ér ‘§p'f5¥ ; 23dithg'= H'ZZ gg‘ﬁrop é“aﬁ‘% P8¥% Fahe,

3H)dms|,y;@t |25g$(|v|+t1?> prepare the follow ng conpounds: 14c:
4(3 Dlmsh h )6 --.msthyl)am
S+ lug 4anes4 ¥ Uor oaceti ¢
'H ﬁMROkcmi%s leHzNM?J(i?@@lzB)H) 8186 (qu) 1ﬂ)36 (d. 1943 (7t35720
Q (2 H)f 8% &, 1H) Fh 66
(m, (1) " 2r9-2. 875 2H)m 1.904 . 754 2H) o, 103t Tr Bhz(3 ;_Mﬁm/z 2
(M.ﬁ 33 (t, 2H), 3.07 (t, 2H), 2. 36 (s, 3H, 2. 35 (s,
h), 2D23 2. 35h(ml 2H)r' rm z,%SS.O 100% 14d:

3 ooNiglE a7 ol - 4- yl)-p
1 | YrPYdeniadii &8 Hz219 b@elaalj£sH J=3H
O B gt b 2 13

1H)118)97 @, 988 He, 1H)H)3 88 (HEH)s3 87 (g) 3HY. 282 (th 81'#5 2 511585 175
7,39 1d +18H), 3.18-3.22 (m
(m(sz Jr'd)zéﬂ ?H(z BH)uz@Ss'éﬁz?“(% g 36 (s, 3H),
220228(m 2H. M5 mz 361.0 (Mrl), 100% 14e: °
ExAmPBE(&Hacvel or 2. 2. 11hept - 2-yl am no) - propyl | -6- (3, 4-di n
net h I-henyl) Pynmdlne 2-carbonitrile
| etk - ' dle7 87 (s,

-V Al ey CRY bqnit

1H)Unc¥er83|tr()6en 1§9nos§hgr@ (aS sold‘fl)on 56-5)213 rI‘J/I) 18f)) 4-iodo-6-propyl-

pyrlgmcgqe @Scart1q:b|tr|le2(13*5L (%1 8r13rp6>I) IQS%SEQ ’coéllxq)ne grg Eguec;?s?ffylutlon
(c=¢M M?H) of 1. Béadsi®h ( Warbbihte 1 6&-2$ AL, ( mo.45H) , mAnoH3- &and
H, 1.38-1 .45 (m 3 26(d 1H).I\/Sn12‘
361 (l\/H-l) 100% 14f :
4- (3, 4- D met hyl - phenyl ) - 6-f 3-r 3- (2- oxo- pyrrolldln 1-yl
) - propyl am nol - propyl Vpyhmi di ne- 2-carbonitrile
trifl uoroacetl c acid salt 1H NI\/R (CDCI 3) o d 7.91 (s,

A1 N -— e~ A A1 N -— e~ A — ey — A1 N

—
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pyri m di ne-2-carbonitrile trifluoroacetic acid salt:
1H NV\R (MeOD): d 8.08 (s, 1H), 8.00 (s, 1H), 7.94 (d,
wakdosnried (d, 1H), 3.70-3.77 (m 1H), 3. 33-3.EBdI/EP3005/006266
1H), 3.12-3.21 (m 5H), 3.64 (t, 2H), 2.94 (s, 3H),
2.38-2.43 (m 2H), 2.38 (s, 3H), 2.36 (s, 3H,
2.20-2.28 (m 2H), 2.04-2.18 (m 2H), 1.93-2.04 (m

tetré@(tnp]ﬂeﬁ)ﬁpﬂospﬁﬁes Bhllajd*ﬂ)m Nﬁ’n@i 8. 03%51) Mé—iuco@@g‘/ély added

to asplgtlrercéﬁa{%w Yok ohgtchipse-Billifluerpmethybphesyb pgranicsagid (4-ml,

0. 2% Fﬂfﬁ divih d@B%‘édﬁolQ%é mh@'nﬂ?ture'zw&@ﬁé&@di b id=eC for 4h, then was
rifluoroacetic acid

allomqp to gogjdo f@om 1¢q)1per¢tugq apqu mngq)wnhyv(vgtgr (%le |:|5he Q[ggy@c layer
wad %;/aﬁ'orat%lii) L(lnd%f Z4g5ced Efe@bur@ Hirne 3re93|ué twaszéﬂrom%t [(Hed by

preﬁ@r@tl\@glgPuC((wg_))+ Oma/TFQ4|ﬁH3Cw + 0. 05% TFA) to afford 4-(2- chloro
5- trﬁluB%ﬂe@Hﬁh@Wlﬁ@bWWrﬁﬁ&Hé‘JZ @é%d?mlleRB@ﬁig 58%) as a SO|Id

di rneth rirnidine- 2-carbonitrile

'H NMH‘ GQW@a?Cef Pe (%\C“'B §3%t(3 ‘E NW ¢ GpckH) 2:8%(t7J=8oHz.2H);
6 7.27 (d. 1H), 4.00

19%%02@6 %},(3232@" inﬁ*z P Bs (o (m 2H) 5401 (?? 6H) |

MSZm/36 306 3ZHM+D, 34 (s, 3H), 2.23-2.35 (m 2H). MB iz

The3§%oé/§ Acfe%é' etdkﬂrpge/iuré s agpl ed, uim% éheo?(%prlppr)rr]l ég ?Byl bgronlc acid
deryayve@tlmweaﬁynﬂ@&smfmg/ﬂO)lowmgﬂermala@ve:ﬁe 2- car bon| trile 4
278 rg" (%'ng L M
'H BMRLEDEE § rrB 62Hi}s 113) 433483(d48 %I’n\z NHD 8.8 @BJFB H22I4|)'1) 7.80-
7

778 28] 5,8, 5y Febl s, Byt bie N TRasE g e
3H)4MS§77(23-3DiBrt@ﬂb}(Mam.no- propyl am no) - propyl 1- 6- (3, 4-di ne

t hyl - phenv p-pyhm di ne- 2-carbonitrile trifluoroacetic

acid salt: 1H NVR (MeOD): d 8.07 (s, 1H), 7.99 (s,
EXANIPLE72893 (d, 1H) 7. 31 (d 1H) 3.24 (t, 2H),

, 6H), 2.37

_ 0-2. 26 H. 2.12-2.19

A: NN-QbpnoNG cylpp@tighaniing 1), 100% EXAVPLE 15
4%%@?&@’6 Carcﬁ%ﬁcrq%%%}a‘ne%%g {1 LHROQTRLEARE LA e

addéd(Bopwyide dx apsuspyghsios of magneﬂhmdumrmsrl(wadh@n@wmol) in ether

(3nti’)‘/tg{rﬁ£‘rﬁlt@gen %H%%hbzgpé}{?ns%—g B@ﬁanﬁfh@é E‘ngu @e?%mer E)ét\?een 45

to GQSCI GAfed dolglitiEMIP@ fewl dOpsg of smh@onﬁhﬁtmm@rmsrimt@djtq about

s S0 R S Bl S 00 9 o

canolated inte ¢ aipprring funngintiluted with@h reloefetly AIFi atidt added dropwise

ov ?%b%ﬁ%%& to éfﬁf%(di&%gglﬁh dé(ij'lret%I z}o%%o ?9%%1@&00 in dry THF

(90fd)l LdigEch wrcm@du atnmspbérecdftar d6anintesulngi teacties) mitere, was
cool\é%u{cfa taéeosC‘_’llﬁr‘ic? F{d@ﬂg%% , Qa&xh Z@géé ﬁ\ﬂnw t\nzhseéaa’éd (the solutlon

hase
becatel i aiution BCB-homo M NrDibansdl-anlinse(oa X, roonl) in ary THE

(50( \ﬁéé %Edéc??(?ltﬁ@lﬁldtl%nta%r Bs- PRRARISC THXEN! e IRRh was then

tration through celite) and the organic
remoay@ranwseh@rduwwamucyveottnewrmoﬁ@omR@Wﬁ@@ﬁurefovgmlamrﬁﬁer

addittdn! S8R 1oy 0! T @id ET?!F‘MNEQ r&hbRYd RS @dM\EBcI Sressure The

precipitate contdining TEMPO resi dues an

SO
aqueoga rerisuenvae sxtjacted derea dimesawith/Ac@it (3/x EPdBDcThe TABbined
orgaﬁ %&éré‘ QudPRt NEEhdd AMAT KrineOHoR e dhd Quithe s Wt @EtedC NEHC O,

solwimr(éwﬂlls Tordpsayyle maseriat was fitergd franchie SIoliigh Jasywashed
i di ne-2-carbonitrile, 370ng. 1H NVR (CDCI3) : d 8.35

(s, 1H), 8.31 (d, 1H), 7.83 (s, 1H, 7.83 (d, 1H,
7.68 (t, 1H), 3.22 (t, 2H), 3.00 (t, 2H) M5 mz 322.1
(M+1) EXAMPLE 16a

4-[3-(Piperidin-1-yl)-3-oxopropyl 1-6-(3-trifluoronethy
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2-carbonitrile 1HNWR (CDCI3) : d 7.90 (s, 1H), 7.85
(d, 1H), 7.78 (s, 1H), 7.28 (s, 1H), 3.29 (t, 2H),
w@29/121196 2H), 2. 75 (t, 2H), 2.30-2.40 (m 12|—BCT/EP23195/(106266
.60 (m 4H), 1.41-1 47(ms92H) M mz 392.1 (M1),
100% EXAMPLE 17.
4-(3-terf-Butyl - phenyl)-6-(3-0xo-prop ¢
agatn) witl'y bhrﬁ@ o) 2Tﬁ@b@@ﬁlctléyér®vd§tc2@d702@t g0y afvd: concentrated
ferf- But %??Pet hanone To

oGP PISESE R B NR JPos e FoBeAYEAE § Shuhigwaspsed n

the ﬂé)&ts@éii Wﬁhdu@aﬁﬁﬁ@ﬂﬁbb puiidativt er (150m) at room
enper at ure _was_added cerium

. % sulfate (6. 05%@S
H %MR. (R Srrelt48-(-$3 .(Fd) M), Tred - - é&ﬁ't My 75Nk ish 6.60-
8. eb@fﬂ &, étssr(¢ri|| wfﬂe ghehys= 2A|szs°—f4 @ppiH @g m— (1‘PP|'@umt) 1.90-
erature, reaction tered
2 002ty S50 Mo BPTA FHoSUl ASTES @61 a1 on vias
B: 33 eh |gn,ﬁngh Ctr&gt]&'deand the product was extracted
ned organl cs were washed

w. tM Nopipgazy! arqyelepewramt@sd@ %a dHR3dnMPRLWRp hidregenaied
ovef pd@:be‘)? (éoo( r%gf @r'icfe‘rh@ttiélrs iﬁrheﬁ%)&ltt)re o?Mé@ﬂ-P rAh, rﬂebh@iq}é?h%nol

oi | ruae

| (20 IrplD Cl-yzCJy§5(28dnl) f%i coqceﬁra qji I-!LQIDU 63 rg@ f?rtgo I_a“_B' he Qatghmt was

rem()\?'ed %\{'Dflltrétro%Gar{cﬁ thegkalverﬁ3 wéle %n%/@&%rﬁieh‘f%@é)ﬂ Bressure. The

hexane To a stirrin

res@eeweﬁeaawoeeg Rettnreee@tdzw ang waterg 3§ pHnW%t P@rto @rgphni§ by
add% NESH R elﬁe@éjeﬁ‘\eedrq@rﬂ@byéﬂ\zgé"%a%hed‘ Wit sm@l dméd over MgSOx

t | act f
AN oD RN LAY a8 PISSEEIa e 69 P mﬁr@m@é‘#ﬁt‘t&%“e

hyd(o%ﬁ}oﬁeé wdt 85BRkd (B0fatmeRhRith @thdrehnacht i3y & : 71%.
lowed to warmto roomtenperature and stire or 72
HP%U?QO/OAfter careful addition of ethanol (10.5n),
H RO %?gﬁ%' Ofwwa Yt PRz 37% (H) ©25Q8 waezé (MRS, 721

ether layer was en segerate and

(THWMOh3 BBi(fH, aaion. HOP:2. t (254 fm/ér83|vb 2| nen) cbﬁééntﬁr @tbdn)
16(5'1‘6? ?O gi ve 1, 3-di oxo-6- hydroxy-1(3' -

P gut y phenyl ) - hexane as crude product (18.5g).
9_- i fication and was i nmedi ater used

[

sl i ¢ 3073, 1AM ) v e

ove@ﬁﬁymutgﬁémﬂ 900@;}( }j;sqaigtlon 0 cyclopentyl anlllne hydrochlorlde (1g
gnn:?’ol nCBNDH? ?@ﬁl?’@fte”ﬁ@ mntuﬁég Mllyﬂohm?%i’a{s)smh?i’é@ﬁ% (2.02 g,

crud i sot hi our ani um sal t
12.3 Bonolijp waserel 1A was TGS T e R REaed

for ’m é 'Pdfb V)@‘%rtceglfhgaddvﬁtv‘{%%&rﬁ t@rﬁﬁerahﬁ’e rtﬁé’ t\ﬁé@?ét%tve'f €1 with
anol and tri et (%@am ne

BN h'ﬁ@"t wedrte%m'ttumwaﬁ Rettacte se%@a%w'ta §d)zc§3f>bF0th‘) The

ntmgerosorgme IVRRAC Wb RWARREUWifh YRunt BICRIFaATE Gnlh therasiie. (75
an ct was taken into ethyl acetate (400 m

ml) ahe ﬁ“%@l’@d\"g@@h Thasslvepiwas reopvaf Hndeiredvepihpressus &¢ give
1, 2:95'&Q:rtﬂiéeﬁtat¥3§%PL'ﬁf ter %)WM@Wanpuﬁﬁ’éd/W‘Ehﬂéﬁ%graphy over

vacuum the residue was col ummed on silica gel usi n1q
smceegqt éeluemd eckpexanetaield theigboye tE'IeEJaCﬁf”HO&”@ﬁ?eaer 2 825
@yb@%lfanyl 4- ( 3- hydr oxypropyl )-6-(3-terf-butyl -
. henyl ) gzrl m di ne#_'})S. 2g) as an oil. 1H NWR
HP@%&BC&QCla)Sd 4 p1H.9n). TP, (17, 86/ £@ HaHY 194 182b1 @), 7-911)(,“*’ t
2 1 (1t 1981 .70 (2H, m),
J= ;é|48 g‘gez) (JthQU|Zt) 50%%9097 ézd)tonﬁ ?5’621 82@2*#) m8)2(1§3% {928-( 1,m)
154ﬂlé5732l7l m)(l\/H) 95% D:
2- Met hyl sul phonyl - 4- ( 3- hvdr oxypr opyl )-6-(3-trifl uorone
t hyl phenvO pyrim dine To the sol ution of
2- met hyl sul f anyl - 4- ( 3- hydr oxypropyl ) -6-(3-teAf -butyl -p
henyl)- pyrimdine (5.2 g) in a m xed sol vent of
nmet hanol and water (122 m, 10:1) was added OXONE
(23.2 g). The m xture was stirred at roomtenperature
overnight. After diluting wwth water (200 m ), then
product was extract ed |nto et hyI ‘acetate (3 X 200n1)

o o "~ N
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was dried over MgSO4 and concentrated in vacuo. The
resi due was columed on silica gel using petrol and
werdvph2aeet ate (1 :1) as eluent to generate PCT/EP2005/006266
4-(3-tert-butyl phenyl) - 60
6- (3- oxo-propyl)-pyrimdine-2-carbonitrile as a pale
yeI low solid (266ng). 1H NMR (CDCI3) : d 8.13 (s, 1H),
N pk , .46 (t,

Sasharipds-bhnene' (188 My, s Mol), ¥propyT-6-

tr|m‘éﬂ'(y%tﬁﬁiéﬁyﬂ@)ﬁﬁndlﬁ@mﬂa}b(ﬁntﬁ@ (t160fn|1g}100 ag8ahhpl) afmhemm)(Pws)z
m di ne- 2-car boni tél le A %/ 8@%}% xanOJ C

(Gaigpa P08 FFmOIL 6t o DMECAE) Vs, bt 1. Bo" yadeqa pitrogen

atm¥epEre Mvidreach| J(sf)(l(ﬁ n§), G06! nhn Wb}ﬂ ﬁiﬂefdio@f}tr ltrdal Rfixture was

ssolved in cool ed t
eagor ADLLALAT G 1B SPQ’S%‘r‘%??eF?ymOV%ﬁ RBpH iskHeREpieRsurS and the
residué Wé@rpﬁimtdﬂ@ﬂ Defwdh m;t)er &I paste A cOED [Bhis ETHRNGhueous Iayer

stirr
wag Ul e teie Hth ASLRSOT Sty oA oHeIEa ST I ars Were
wasma Wll’lfﬁﬂ’lrﬂaddiﬁdd otlbewgsgnruna whaémra@d)ah@éredddcrede@reMé to
un1su|phat uce

di evapor under r

OV FEE TG ST R ot BTGNS T Lt Py SHCT pelsHRITRPoreBpeluent

cyaohéxmmtgf%)&b di@d thexasovertile@lkbmpbohd 084 Mgy, yield : 36%,
ol the sol vent was evaporated under reduced
§é%re and the resultant oil was purified by flash

1H NM'R' (@@CQQBUTW‘Q@M-P@UO@T Bt J, 5 Hz J2—2Hz) 769 (1H, s), 7.44
- Benzyl oxy- 3- oxo- hexanoil ¢ _aci d 8/ est er

(2H| §of &t Hz)a@ 1&1(16‘( SHE0. 813 (@H. 53 gY Ha), Ru\h%?(t%@*h)m) 181-

2 9
1. 85(42113 n’ﬁ) $%o(1ﬂ76 ?ﬂﬁ m2)414)§ 68, t, (QH)7 2 f‘iz?—&/lé 8162 1@2 (7|\ﬁ3+14
ZFD 1.27 (t 3H). NB m z 287 0 (M+1), 100% B:

EXAMPBEB®AzY! oxy- propyl ) - 2-mercapto-pyrimdin-4-ol To a
stlrred ﬁuspen5|oq of sodlun1nethOX|de (3. 48 o) }n "

( 3 f@a %lunam@f cmacbw Sr SS(BItFﬂLfé?’orHélhylbhéﬂyl)cbyﬁﬁﬁﬂn\(@d

t hen 6-benzyl oxy- 3- oxo- hexanoi ¢ aci d % ester

car@omtﬁlez(ch?»rm rwat#@npl (Rea!) wasadded @woyro g (140 Léﬁ

ace‘ﬁ@%cﬁ?@t@ ¢hi3t aﬁoeffoiIéWecPU)?Eﬁlﬁhttrlac%%%oh\%rfd‘é$m 0 mg). The
t enperat ur e, concentrat ed under vacuum

mixtuse g stivied aldogadETwaratureian 24 hquse ther puriier dyfarerpratiye-

HPRE! 43(S%Jcﬁbp(f‘&ﬁﬁdrﬁln@-‘ﬁr&’pyl)%’l@%—ﬁﬁlhérBﬁn@tHcyﬁfheil\ylsler-Fﬁ'l@lne -2-

recipitate was filtered successi ve
car Itéle TFA salbwasyisplaiases 3 white salildi7OMa)x 20 m_) t hen

H QMRG(‘ﬂAbefgrPaﬁfsfs“ s, 1H) 847 (d, 1H), 825 (s, 1H), 7.90 (d, 1H), 781 ¢, TH),

t
325 210, GO 207250 (8) THINE 30 (. 250 ERAL D (m i, ME T2

34764@ ﬁeg@oxl oxy- propyl)-2-net hyl sul fanyl - pyrirnidin-4-o0
m'xture of

6- (3- benzyl oxy- propyl ) - 2- nercapto-pyrlnldln-4-ol (7.94

29|£)4 3R9 SmétH Iilméi &8 l(a%?n e8NStk rb@etHybhenyl)-
ano yT 1 odi . was stirred at
” " re over ni ght The precipitate was
fi |T&£§QI YRSNRLB-Sis BB ritMordmamy! | rﬁfdh’élz-
| soupop Fb s@ggb o wat g)?ﬁé}?) ;{y2| l )

carpcpfétﬁledpl 519[)51 @eﬂ@pel (8 ml) was )addend 1-(s)-me hyl- -
me@nﬁfetmémmb%ns ML@Pé(éétlc%rcme(bra/rhEPbﬁé\fb(lbw@&'bv@bdmm— 4- ol

tna@to&y,bgpqhugm% @c&?t Pe Tg% (ngturelvv?as st|zrre%9a% rc?o temgerature t/

hou?s, tRerbP@nite wmysw@ﬁ)ﬂnaart;’ormt bylevub kaidn B2, 30 ©i) e v
ester A sol ut

mixgire Wag @m%w'tb PHB/y pgetate P M) PLEITARY Mb{erRNas AR
(200 ng) and triethylamne (0.2 nL) in dichl oronethane
(5 nm) was cooled to QC, whereupon trifl uoroacetic
anhydride (0.14 nL) was added and the resultant
m xture warned to roomtenperature. After 2 h, the
reactlon n1xture was mashed mnth water (2 X 20 nL)

1 . - T T Y 1
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evaporated at reduced pressure. Flash silica
chr omat ogr aphy af forded 4-(3-benzyl oxy-

WEe@pALed- t ri nmet hyl st annanyl - pyri m di ne- 2- car PONEP2005/€)6266

as a yellowoil ( 111 ng). ¢1tH NWR (CDCI3) : d 7.45 (s,

1H), 7.28-7.37 (m 5H), 4.50 (s, 2H), 3.54 (t, 2H)

2.84 (t, 2H), 2.02-2.10 (m 2H), 0.39 (s, 9H).
layétuiad” o%%ob;%mlnﬁ 9phate Sriltefed, %bfﬁ/eMQéﬁﬁﬁédWﬁde@ bﬁél)dra py

rimdine-2-carbonitrile A sol ution of
Resjdyeawarespiymnasd oppiliga 99! uging QGMMRIPR (2hhanguanfte givait

(- (s)ZmEﬁ&h%étﬁd%y@th%%dmopyure { -M%&HﬁlephéWbﬁMQmQ 2-
(bi striphen P mo%
carmtfledéﬁ%mga hﬂ‘@r%?&é(? |nsatra1m%0 vas ﬁ@lye fp DCM and then HCI

(wﬁh @Eﬂelayi Frﬁ)rdmea dﬁ[ﬁﬂ(ﬁ (ﬁj—ﬂnemmmﬁ@@elhmam:ﬁﬁ)%%ﬁ] @(3-

he resultin ensi on
tnﬂwrﬁme@vmﬁnsﬁb@trm'@naﬁocamr@f”e( %@E)WﬁSt%efé?fbahf"Hat'O”
(180 S HOIGMIRY VSR atsesdm (s dﬂu)ed 4@\(er1 moglzlms auﬂ)pheb@d amy,
ated at redu re. Flash c%
77%,(5%@@& Ay )a}%m 08535 3y 37 (o 2 810 1, 2H), 2.25
(mMSrbe(EBWWSW@be)s (G4 33-gord.f | uor onet hyl - phenyl ) - py
rimdine-2-carbonitrile as a yellow gum (47 ng). 1H
NVR (CDCI3) : d 8.31 (s, 1H), 8.25 (d, 1H), 7.82 (d,
The]-é'r'))ced(lrre? aeél_c':)‘ilbea |§Q)®ve7w§s7 fu(l:t;'ner %ﬁ'&led Tusher tEEe QB%r(o%atg H:}Lnéne
derivativesp. Pregarpthe @Q%N'TQGWEﬁ?U”dPOO% The procedure
206829811 pspc abanpyManyIhMnohefopaBl B akudishayibhenyl)-

appropriate aryl brom de derivatives, to prepare the
Wu@%mg%ﬁwﬁounds 18b:

H ﬂM tﬁb%% 51rcsf JIHPBQME(B My, ghreny| 4DH)67 ©3-(hennyr gxxt PH),
pyr L rbonithle 1H N @%g 3% 9

3.29 (87 |'(|)s oms ?-H? %60652'*)1?;)05 (. 5H). (132 M @

(M+(1|)n1d?9b,ﬂ 7.05 (s, 1H), 4.49 (s 2H), 4.08 (br s ,

29d; Mm@@thgg@nm bropyl}-6(ail uorgmethvf_%hen'vﬁ

pvrﬁlm(g,ge@%zydrmmé pr opyl) 6- ( 3- car boxy- 5 trifluoronethyl -

'H BRGNS Fre 5 sty 8481t T B2 G<THy fibs (6. g, {7’ Ih,
32@@) 1H 260 ¢ @ﬁ) fzres (5':')2 zloé%n(gH) Zfib(d33|5)3 NS m/2878.4
2H) . MS m z 440.3 (M),
(M*f(bob% AMPLE 19
29¢44([3-(Bemy1 Q%é’thW&BWIémiﬁo( BrofRil-6aBesluof srhath@ABheTA)5- t 1 |
Tluororrethylp dine-2-carbonitrile A
tted : | ) - nnet hanesul f onami

H ﬂﬁIRT(‘Me@@)OBlstM)(% q)fﬁ) %%ﬁ;nmﬁemmagm)ntzcﬁor(uﬂmlommeu 1H),
s 15 P2 B 2hid el e 132 5 L BB BNF A RRORY s

(M.|41-)(ﬂ]0wt hyl am no) pyridine. The m xture was stirred at
eatlljref?r four ho . ' o
< mm:\)qpr -6-¢3-3ritluor I imidine-

orogceleRdd (Ielisall e "ol ut i on (50m_)

B B B 0 A

1HPT7%S(UT1$1)tID2?I(rﬁ|ZH)|\B((ﬁ (t, 2|:|) zlzf)s (m, 2? 1.50 (ls,sz), 1.2(1I {t, 2H),
ropn- 5-trifl t -phenyl ) - met hanesul f onam de
0-#5&‘62&@)%@&@%?@6&?7% 7.59 (s, 1H), 7.58 (s, 1H),
7.40 (s, 1H), 7.00 (s, 1H, 3.1 1 (s, 3H). M5 nliz
318.9 (M+l). B:
4- ( 3- Benzyl oxy- propyl ) - 6-(3-nmet hanesul f onyl am no-5-tri
fl uoronet hyl phenyl)- pyrimdine-2-carbonitrile
N- (3-Bronp-5-trifluoronethyl - phenyl) nmet hanesul f onam d
e (37ny), 4-(3-
benzyl oxy- propyl ) - 6- trlnethylstannanyl pyri m di ne-2-ca
rbonitrile (40ng) and
di chl orobi s(tri phenyl phosphi ne)pal Il adi un(I1) (7ng) in
DMF (1nL) were heated in a mcrowave to 18Q0C for five
n1nutes The n1xture was dlluted Wi th ethyI acetate

Y A P~ 1 \ - a o o P L 1 .
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di chl orobi s(tri phenyl phosphi ne) pal | adi un(11) (7mg) in

DMF (1nl) were heated in a microwave to 1800C for five
worRevatizd06 The mi xture was diluted with et hyl aPEr/BEPM05/006266

(20m.) and washed with watez (3 x 20r1). Organics were

separated, dried over sodium sul phate, filtered, and

sol vent was renpved under reduced pressure to yleld

gg_q;'z 892 By BF3AG lethyAHhihb)-6@b{IR6- fgllr’rlflgb%t Ibhegy iRl midine-2-

__J@Elﬂﬁiﬁwﬂ%ﬁﬂﬁ§éﬂﬁﬁyﬂ1EJ¥$§WI uoronethyl phenyl ) - pyri mi di
'"H NMRQ(G‘D@S 0@9'0&'(!:@ 6.3 1H%|'$ (1N¢QDQ4 sd1ﬁ) 77QB1(€d

TH) BB} P4 S AP 525 (3 380,805 (gt -258 (1. g v

35133 QR+4f 209, 2.75 (d, 3H), 2.16 (m 2H. MS nfz 491.1
M+1)100% EXqAI\/PLE |21hl _

'pwﬁmﬂﬁWbcﬁhﬁﬂMh% pyr|n1d|ne 2- carbonftrlfe To a

ol uton of
'H NMBKNI?Q@W &8p-(§r Hﬁ)yls)‘mdd(@")ﬁ@tz@)ﬂﬁ sUph&RES 1H. 7.79 (¢, 1H),
3.0% gt' ih}l@rﬁft?tzl%j l2. @tt@nw i mglideHR-MenPPBH2 0iMe 1),
é? in acetonltrl e (700 nL) and water (300nL) was
100%eided cerlun1sulphate (3ng) and barium bromate (6nD).
29i: TP UGt -5¢S-AEmInG)- bﬁ:fpk/nus (QMEAUdrEéthyIBRShyI)-
Tlltered throu._ a S|nter_o ass funnel, the residue
ey ) fifluoreacetic a¢id (11) 83t ¢ was washed with
H ﬁﬁi U(Méfcﬁ[g SQOBZU(@ hh) @%@(@hﬂq)es(zs@iw)ovmmd Cﬂ-l) 7.80 (t 1H),
separ at e dried over_ sodi u 5 ilter

4136 Hah o AR 57 boddn 2Reer! Mdided 1ot T8 85 @) 4.
zn?&%%pgpsitms m/Za50 Bi (Al qrool%\/ preparative- HPLC
af forded 4-(3-hydroxy- propyl) - 6- (3-net hyl sul phanoy! - 5-
trifluoronethyl-phenyl)-pyrimdine-2-carbonitrile

EXAMPEE®RD: 1H NVR (MeCD): d 8.89 (s, 1H), 8.78 (s, 1H,

8.31 (s, 1H), 8.28 (s, 1 3.66 (t, 2H), 3.05 (t,
2H), 2.61 (s, 3H), 2.8683&&29&@% mz 401 . 1 (M)
100% EXAMPLE 22

CathepsiniX BBiivi). sul f anoyl -5-tri fl uoronet hyl - phenyl ) - 6- ( 3-
prperidin-I-yl-propyl)- pyrimdine-2-carbonitrile A

Th&nﬁn%rt&@tal&ﬁ\ht%tﬂfimﬁpo'imﬁé of ihdarivimBbMas BBRBNStYatéd [r3vi by
-pyrimd - carbonitrile A S%@ enS|on of

me@fSL(”QQ ﬁhﬁWBW'OB%ﬁﬂoﬁbﬁ“a{’éh%?% (RNGEPFRADST [OHOF: £ 1 uor om
To §t3@¥ Wi enyrblitre Bitd B‘a@HQ@SEI d?%rmm\ﬁ édlut%n(o??e%t H&%pé\ﬂﬂi in

Martin reagent (299 i n di chl or onet han

assay byff@cdéo@vMrﬁoéwna@certaf@mHSeznﬁ@?l‘éﬁmTé\ M Qltmothfema with
10% %ﬁﬁéth £h|f8x?8%3bﬁ/l§’@s¥>lﬁ§ i bl 9 0BYMIdoRiBn Bt theGRbstratre Z-Phe-

mat ogr aph
ArgAAMG (Recheyh Suamigiemspungrine idelivadive eetheydipeptide N-

A A T g

1mghsautidnddlagtieted reofmbiranthurgare cathepsitl Kniasassgnbuféssi is diden

Bl (PG SENFAG Y Gp AT A QR ARG B VT 0usl Y

EnZ(eBadiviteis higtesonlifealrayyrhe &suring thajfdlmnmhyé ofthe fipérptedt- ( 3-

am R fsalinp o BAOBY Lking BYBI LBfon A" B BertEhtage

enzyke, activiBBs Calculitdd by2cd®di@paison 2Hhis &tivity toghat3ifp, solution

e By s ek S

cur»ge érialjdix incorgerdotdetefrinirer |Gapiahyds-fphactiye Lodppurgsy(wherer G is
ne LR B 8o LB 2l Wy

ni trogen atnosphere to a m xture of

4-propyl -6-trimet hyl stannanyl pyri m di ne-
2-carbonitrile (150 ng, 0.48 mmol) and

4- met hoxy- 3-trifl uoronet hyl bronobenzene (148 ny, 0.58
mmol ) in dinmethylformamde (3 m _). The m xture
washeated for 5 hours at 80C then concentrated under
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20

lodine (0.335 g, 1.32 mol ), diiodonethane (4.3 ni,
53.0 mol ) and 3- bronostyrene (5g, 26.4 mmol) were

w@dwed2Huccessi vel y to a suspensi on of copper ¥GT/BPI05/006266

118.8 mmol ) in toluene (50681). The m xture was
refluxed for 14Ch, then filtered and concentrated in
vacuo. The residue was distilled under reduced

Corﬂ%&é@gro?tﬂeq @Jf’ftl@r‘i g/g%aw QAR 4 p@é&{n@%@tﬂ@% ft‘&ﬁrb‘?thg ICs0

ol orless oil
con¢ergfat|¢n)2f9r mliqblt[ppbof hgmag cathepsip i of e th;anﬁ_pyefg@btyrﬁwore

thari?%gclaZs %2h@c&ﬁ8cfuﬂhs H‘Exanq-plg@ 1 %aﬁdﬂno%ﬂ'ﬁreferably a plCso
of napre $hapB |syph agfqrﬂpﬁn@mqunés sf mmplmélia ddnde AfAg Ainfr

4s, bl 1§ w,wg_(,@m 3) d:-7.85-7.80 (m 2H); 7.68 (s,

TH) — 7 AT (., J=8 Hz, 1H) - 7.30-7.20 (m 1H ; 2.84
(t J =8 He, 2H);205-295(m 1H) ; 1.90-1.80 (m

sin Sadfif), 95 (M 5H) ; 0.80-0.75 (m 2H). M mz ;
PLC (200- 400nn) 92. 2% EXAMPLE 26a.
4- (3, 4- dlnethoxy phenyl) ropyl pyri nni di ne-2-car ho

Thei inhibitery Activityia His-@nogpgs Ofﬁgﬁ iretiofewas deppiiated ’r’é/'ff o by
meés%img?né ihhBftiof of ﬁecémmm hiMA&n @Qﬂﬁ%gs@'s dOPMws:

rature to a solution of Apropy
To 6384 et nhigriotireiplatens dgsa 10nl @F ﬁéOQ}lM &Pbéﬂﬂ ot teptcqmpaging in
i t
assgy Bufer TR sbaliFadeleld olfsls, SAPEDT, il dfffoificiion Bftn
10% dinvethy | suifosiole (DMSIO) oflus 8di w260l salufien ef the gubsteatreHF

2 RSB B BRSSP Bl A Piee

berﬂ@lﬁbyd’aembr@r‘galwal ArgiDt)Sn eesay budishardd 46,4 bf dssay duffelr &g of

hate filtered t d
a 2gfselfon PRI Fehimuiant 550 S8ReRsR Sa PR bE Rt S pen
addelltb & well, y(eqﬂ.mge@tmal u@tﬂio@b@maaﬁorﬁtfnmwacet ate 5/ 5)

to afford 4-iodo- 6 pr |ne- opitrile
Enz_ymez%ctlglty |s-;d§%rmg§ DY $%sruPé% gweof qorengp 5 g5ed .
amlﬁoﬁ'\%ﬂ{yﬁ)ouﬂdd}m at 240nM (4ing 396n\3 ektitatidir)at 20 iButés 7Pe(ruentage

enzyln;)@ qytlv11y4|g cglculi@g bzl comrlgm gfltﬁls-)ac{\l \%@ té ﬁ%?f?é so&xgon]

conmlﬂ'{; #osinMgitbr (ddmpounBs are subsequently subjected to-a dose response

curys PRAIFIE O S B E g RBIES 1A RUY T B B4 e e

the @bnderiti@dion 6f EORYARYIAY BRGNS0 % ipRiblioniof thel enzgmatierhctivity).
0.18mmol ) in degassed tol uene, an agueous sol ution

- (c=2 M of potassium carbonate (0.225 nL, 0.45 mmol)
and tetrakis- (triphenyl phosphine) palladium (10 ny,
0.09 nmol) were successively added to a solution (c=
0.216 M of 3, 4-di net hoxyphenyl boronic acid ( 1 nm,
0.216 mmol ) in degassed toluene. The m xture was
heated at 1050C for 4h, then was allowed to cool to
roomtenperature and mxed with water (4 nL). The
organi c | ayer was evaporated under reduced pressure.
The residue was chronmat ographed by preparative HPLC
(H2O + 0.05% TFA / CH3CN + 0.05% TFA) to afford
4- (3, 4- di et hoxy- phenyl ) - 6-
propyl - pyri m di ne-2-carbonitrile (28 ng).1H NVR ( CDC
3) d: 7.75 (s, 1H); 7.66 (d, J=8 Hz, 1H) ; 7.63 (s,
1H) ; 6.97 (d, J=8 Hz, 1H) ; 4.02 (s, 3H); 3.97 (s,
3H); 2.82 (t, J=8 Hz, 2H) ; 1.85-1.75 (m 2H) ; 1.02
(t, J =7 Hz, 3H. MSniz : 284 (Mtl). The above
descri bed procedure was applied, using the appropriate
boronic acid derivatives in the synthesis of the
foll owi ng derivatives: 26b:

4- (2, 3- D hvdr o- benzof uran-5-yl)-6-propyl - pyri m di ne- 2-
carbonitrile 1HNWR (CDCl 3) d : 8.1-8.0 (m 1H)

|
7.9-7.8 (m 1H); 7.58(5 1H); 6.9-6.8 (m 1H);
4.7-4.6 (m 2H); 3.35-3.25 (m 2H), 2.85-2.70 (m 2H)
© 1.9-1 .8 (m 2H ; 100(t J=8H, 3H. MBmz/
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1H NVR (CDCl 3) d : 8.07 (d, J=8 Hz, 1H); 8.02 (s,
1H); 7.50-7.45 (m 1H); 7.15-7.10 (m 1H); 7.04 (d,

waz2@sh2110dH) ; 3.93 (s, 3H); 2.82 (t, J=8 Hz, 2PYT/EP2005/006266

1.9-1.8 (m 2H) ; 1.02 (t,e6d =8 Hz1 3H). M5 /77/z ;
254 (Mm+l). 26i :
4- Propyl -6-(2-trifluoronethyl-phenyl)-pyrimdine-2-car

Claknitrile 1H NWR (CDCl 3) d : 7.83 (d, J=8 Hz, 1H);

775750(m 2H) 754(d J8Hz 1H) ; 749(s 1H)
2,87 (t

1. Agd- pﬁenyj;p‘yrlmlggeféreergomfnfggertvm\ﬁs hazg]gztwe general f%)rngula !

4- (3- Acetyl - phenyl ) -6-prow - pyri m di ne- 2- carbonltrlle
1H NMR (CDCl 3) d : 8.67 (s, 1H); 8.37 (d, J=8 Hz,
1H); 8.14 (d, J=8 Hz, 1H:~7.80 (s, 1H); 7.67 (t, J=8
Hz, 1H); 2.88 (t, J=8 ; 2.72 (s, 3H); 1.9-1.8
(m 2H) ; 1.03 (t, J =8 Hz,||3H). MB mz : 266 (M1l)
NS
: 8./04 (d, J=8 Hz, 2H); 7.67 (s,

26k:

4- (4-1sopropyl - g

ile 1H NWR ( 0

1H); 7.39 (d, J=8F 2H); '3.05- 295(m 1H); 2.83

(t, J=8 Hz, 2H) ;191,{] ; 1.30 (s, 3H); 1.29
J:8F§ mgl—l) %S

(s, 3H): 1.02 (t, mz : 266 (M1).
Mpereint- (Benzo[ 1

ﬁgﬁs}(egé@% 153 X%t onégagjgm}agmegﬁdgeﬂgbﬁaéﬁﬁ %e%@fe@qm(ﬁ (¢ . QJr'

(ortigndlly, subsiituted vith qng, or Jacge Ralogens); (G .sdkyloxy (m@pna 81

‘ﬁgbstl%d oﬁ%"):r m?;&eS@aI%gﬁ_%f CS/gR% %@ogefll %r&gy nn]ro‘ 8
L {s3yNiorlkyl BRYRY)RIKE-HLopgkylp POl Gi-daliid- S0d4&n-palkyk ri | e

%@ozmg%@?d SN Fglﬁc%’fo Halichihnd @oiﬁ or; suﬂsﬁiu&lﬁs Ron
A pcapositomiropreseptipasihet OFJLO TR oNEHIENS: 1 05

hﬁu{i&h & offiey1:3H) Nsmz: 269 (M+1). 26n:

oro ‘f 1 uor o- %Pr opyl - pyri m di ne- 2-car
B@Iﬂ (G Yalkyh EptigrmRIlY emt!ttgcy wnth 3@+ Qalkylgxys (Ge-elaryiagy) .

fodoBnhct Baigfd. onf Gfnd hafas%ns N - CoAfal SNk

Az and Ry are\,@dﬁpqndenmeﬁ @vieBjkyl [z)gbona y substltuted W|th one or more

ﬁa|%§ @%@MW?”% C?)ryléxéﬁ @0{90y88£lk§ﬂ[<gclt|%ﬁa|%r&f'b‘smféd

Mith omgfpr moye Uglogems] (ﬁ:. Q‘;allq-yjzsubptl&geq.wnt 248 me@ntgyec{ d,
gﬁt%réé‘%; hé‘t@ocgcl% r% (!oﬁ1 ré'ﬁ% r?etgrgal(oﬁw séeated %01%20 (¢ anf_l) N&s

R meeggﬂsz{tmalgd he@mmgngggompnsmg a heteroatom selected
ﬁo%%“b% NRR; (td'm )LHP Y@?‘%é‘t‘é‘r’oa% RIpYibnalf sBBQcﬂMt'ed RYithi 113 d

i ne- 2-carboni’tr ni trogen at nos

§@M'¢“%‘fﬁ ?@&@quomha&senﬁ%@ éCe)c’kasd e ;58r 4)ﬁMPh\6L(Ce w)aryl-
§C1 4‘7’51%@@((fggbl'%térogryﬂtﬂ)alﬂml&“m|) in degassed tol uene,

ueous sol utio ot assi um car bonat e
Ro apg R tpgether with thﬁmr)ogaﬁéﬂ whacamh%/(arﬁbﬁﬁe%iﬂrﬁrﬂa% Shi ne)
%ﬁ@é@%tﬁﬂa@ed@ete@cg& ! aptiéﬁélﬁ/ S HRE Wit Ineasidfigre

to a solution ?\%
balogersy - With €01 aBmeaﬁapra"pﬁmwcewPaﬁP%1696|”1Pf? 1
%tetr&é%?s%gﬂgléfr;o% éiﬁeﬁtaemhtsﬂ uene. The mi xturle }Nas
eated a or n was.a o}
Pod4106 (ped Al A0 6 ORI RO THIER S ORGSR
ng:ml RRLEBRE, dmmsgmpgmg ed under reduced pressure.
The resi due was c rorrato ra hed by ec{gg(gtlve HPLC
B k- rpycigagy,

Repec+(Co.« )i FpplionalipSaes Ul W {Porolpry! or (Czs)-
4 cycloalkyl, (Ce.10)aryl or (Cos)heteroaryl;

eﬁ?@tg?gﬂe% hyl yp(em)l )ry6 p()rzd%yl pyFyl m di ne- 2- car bon
itrile (34 ng, 58% as a solid. 1H NWR (CDCl 3) d :
7.99 (s, 1H); 7.78 (s, 1H); 7.7-7.6 (m 2H); 2.89 (t,
J=8 Hz, 2H); 1.90-1 .80 (m 2H) ; 1.03 (t, J = 8 Hz,
3H). Ms mz : 326 / 328 (M+l). The above descri bed
procedure was applied, using the appropriate aryl

) - 6-gdropyl -Byrini di ne- 2-carboni tr
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woris/1brbae (50 m),

aqueous residue was extracted three tines with AcOEt
(3 x 70 m). The conbined organic |ayers were washed

solution (50 m). The insolédble material was filtered
of f and the solution was washedagain with brine (50
m ). The organic |ayer was dried over MJSO4 and

R@ralaeamtﬂaaé mdepmdjed htly B eyhikyt erseuraanémbgﬂeueﬁtthaeabove
itled compoun t ext
bt otp T oy SFigra S BT 9 Raed B Q45 RRANFELR 2
s ana R28ogkti@? withtthe Altrogeén Blwihic thefy@re bolind férM@ 4-8 1H, t
bej%@tﬁra%@etergc Srﬂg{ opg%)halg/ %Ig tituf%a wr@rlﬁqetcir more
hal8fens? a0 opfiddaliyjurthbr 6Emprisingb1 o2ioreMeterbatords sefdctdPirbm
@ 1. ﬁ?’%l .5 (2H, m. B: 3-cvclopentyl-aniline
) FrBENR i de L/ , L/ - Di benzyl - 3-cycl opentyl -aniline
R6 afd Ry are ﬂnEe@a&td&fmtI)& H ondS,_Halkylogrenat e]g over Pd( Orttb 2
ars in a.mxture o H
E@ g%iceg(eg?ﬁslwr%&@e ﬁ{Oj‘nS t@%‘ﬂztﬁebarerﬁ%ungﬁ%rm éﬁ% mepnbered
satncaed heteadydticlring, dptioddllyntgmprizing2Dommorkiteteratidhsselected
ﬁras éegvggégy filtration and the sol vent was renoved
Rer- 7 &8 “pressure. The residue was partitioned
Befigerer (CHRBk; and water. The pH was set to about 10
by addi n QH in The organl c layer was
Rggﬁgarmﬁ%@ﬁﬁc&lly ﬁ%?e%gtﬁ‘%ag’w S and concentr at ed
under reduced pressure to give 2.65 g of the expect ed
The e, was,. obt ai ned

2. Tﬁmttl{;]tljrget%we?yéwldr carrllli&rgtgp gdervetéweoaccorftm to r %ah%%r%(t%

RHephdse ft€D30bYtiothat sdhsﬂt(he(rtslrhdiepbnderdly%e&ctdﬁ)fron? (B8)alkyl

&?"'ﬂ?ﬁ”y Sgtlzﬁ%utgd Téﬁ (o%ﬁ or lrﬁ(}re Talggeris] 8@ _e)g}l(‘ylo% Po%irggélyl

sulisti{uded with pnd obMode h&83gdrndH.cyano afd halogen;

' | o ni%( 3-i odo- benzene A solution of sodium
&(e@ hg 8.1 mml) in water (10 m) was added

By & (Co)ailkyl) bptortatly aulestioltediw(td OH, 0] Halkyloxyobne or more

-cycl opentyl -aniline hydrochloride (1g, 5.1 nmmol) in

éﬂoﬁﬁﬁ ? EIEF'J{ After 50 minutes, a solution of

Reotad &, are Indelpehele(rﬂy B2(Qy.5)alkl [Z)ptmmill)l substitatee with e ot jnore
ure was then

PPoditat- dtdnatold R sLPR Rebunios Sy sie halbGéhl
& erﬂa)meatbrerai sdtimatepHhererscytit riny eompdsing & hefthbatodtdeleated

g iSSP REE A e e Ceranair ey Ol AR G
Bet_draanyltctm)m—tyls;foat eT(75 m ) then brine (73 mn?jeand
L1 56 (et g B8 0ol B PRI P 47

(nlelﬁtb@red ﬁtur%edrﬂate:bcyrﬂts ripg, rop‘tlbaallyts}ubstrtumﬂatrmgrrtemwnore

' Veéenss't ?Fﬁg %.tgo%a n% %orﬁ%rr n {I) hF%t %I)teter%at/oi J' %eléé?%bg})m

oHSumaNFQDCIS)d:758 (1H, m, 7.50 1H d, J =

R8I HGirlef Bty funsftes b 6 S oy b
ﬂet@&alyl]?m{sﬁmdoﬂ)kyi (Cod)atyl 57 (G 2Meterpamyt;
Al L L

pentyl - 3-i odo- benzene (158
ng, 0.58 nmol), 4-propyl-

e

BNE2.§)3l) subatitutedanitdO (G QG yiaxy, Brehorumererhaipaens.rasdetuRa.
at nrosphere. Mre catalyst (40 ng, 0.06 mmvl) was added
and the m xture was heated for 12 h at 800C. The

sol vent was renoved under reduced pressure and the

resi due was partitioned between water (5 m) and AcOEt
(5m ). The aqueous |ayer was extracted twice with

AcOEt (2 x 5 m). The conbi ned organic |ayers were
mashed mnth brlne drled over MySO4 and concentrated

o o o "~~~ o "

then with a saturated NaHBEOBEP2005/006266



Resi due was columed on silica gel using DCM MeCH
(20:1) as eluant to give 4-[3-
w@ 100§42H0oet hyl - 2- met hoxyet hyl am no) - propyl ] - 6- FGFEP10D$/006266
or oret hyl phenyl ) - pyri m di neée2- carbonitrile (250 ng).
The above neutral product was disolved in DCM and then
HCl (1Min ether, 1 m) added,
4. Thela3ohern ﬁ\é’nﬂ&lfxg)@ ca%ﬂ'ﬂ?ﬂ' '%Q?@/l%tﬂ%la%@bﬂmg terc%ﬂ')flﬂo'r@‘ (WBerein
I‘If? |y rimdine-2-carbonitril
Eaua praay s¢1b$titet§ﬂ@titw malttomafme(&so my). 1H NI\/R '
(MOD): d 8.50 (s, 1H), 8.48 (d, 1H), 827(s 1H),
7.90 (d, 1H), 7.79 (t, 1H), 3.68 (m 1H), 8 (m
5. Thie)4-prenyBpyrinidipef2-cagbaritrilerferigatjve of amp ope | of gﬂ)‘ns 54 zng,hereln
n.
R Bt SR sppue i s B Bunhidhian s digé pesfion
the appropriate anine derivatives, to prepare the

l4 d
6. TE\% 4- %ﬂgg\g}ﬁg@ﬂgamy @r@flheydegvmathvg)of I:f)?r(r)nlcggl/a I whl%hglstsrelk-:%clteuor
4 foex hyl phenyl ) - pyrimidine-2-carbonitrile. 1H NMR
('@@y&r% Eﬂoygﬁﬁ (%i'?plﬂuogorﬂ&hfllgheﬁvr’)pynﬁ&l&ge fz%arti’s:)tnle
2 -(pigeripn- (-(yl)p@pyl BZBwluemmegip.glphepy gpy(l@ldlrgq_g ca nﬁyl@
3 9 -
R e T SR I
ﬁ@ﬁ’ﬁ@ﬂiﬁryer phenyl)- pyrimdine-2-carbonitrile. 1H NMR

(W00 ot Bl f ot g
ZH)arb@ltﬂE (t, 2H, 2.05 (m 2H), 1.28 (d, 3H). M5 niz
gg%e/%%é)hia]n%ﬂg Ié% pﬁﬁ%—(S tnﬂuoromethylphenyl) p rlmldlne 2-

propyl an no) - propy 6-(3-trifl
@ewb@némlhyl phenyl ) - pyrim di ne-2-carbonitri I e

L 51 {f3| #_‘bgflﬂf\}?ﬂe g Ia&kig'l&qu- 43;/)2 a?ﬁhé]upré‘?w%—(%%etﬂlﬁiéﬁl)

7.90
pymgld(rteZEH)bO" g2 (m 4H), 2.27 (m 2H), 1.76 (m

10&&(453%1)(! DiperiBin-191)Fobyi-6-BifludfEmti kR hyl)-ByrirMitkhl-2-
garognitileMet hyl - cvel opr opyl ami no) - propyn- 6- (3-trifluoro
i |(? CgJ?WArNHM pgc.gﬂyg'd]&ftnﬁu&%gﬁﬂl H[e?\*/ﬁpynmldme)Z

oaceti c
sarbenitle;, 2H), 8. 36 (s 1H) 8.31 (d, 1H), 7.83 (s,

1'Zﬂ[B éz p§r?rd|ﬁ—‘i 8yI %)ﬁberaﬂn @-%/]?(dr%pyqif@ (3 §|ﬂa6‘rofrf@thy?pll%n§|&;>%|dme-

@cmbqrtltrllezm MS mlz: 361.1 (I\/H) 27% 29q:
g (EApbMEY IR RIrRKb RSB 6-R- spmb}onfsmﬁpnénlympymhmm
env(}pyrlm I ne- carbonitrile; trifluoroacetic
atérb@n(trllm 1) salt 1H NMR (CDCI3) : d 9.04 (bs, 2H),

3 4%5 (&&bo%ethﬁarﬁ%o Qrogya"b (31nf§ﬂ>r&rﬁeth9—l?%eny} ;ﬁ/lmﬁdjne 2-

(Cﬁrbomtl)lle 2 34 (m 2H) MS mlz: 351.3 (M), 20% 29h
4-403=(0 rﬁé‘tﬁ9@Hﬁ%ﬂethlfldmh&yéroS}FIPUk@fﬂflO@ﬁoﬂHﬂdey@-p(/ﬁmtd ne-
|quoromethyIp - pyrimdi ne-2-carbonitrile:
KvRrponitalSy . T d 8. 55 (s 1H), 8.48 (d, 1H), 8.22 (s

1 Riokeméth )-parididine-2-
H)[B éi’ a%@g(a%mé&%ylarﬁrn@ﬂgﬁdpyl] &, tl‘lf( ﬁ) ylpﬁl\)éérﬁy%%'ngg 2lne0
(CWHbP)'“t”'fOO% 29i: 4-r13- (2 Oxo- pyrrol i di n-3-(S) -yl ani
pq\'{@[?ﬁﬂdxoﬁmﬁ&zélfdirf i#@femnhﬁé]WGW] $<(3-trifluoromethylpheny!)-

rimdine-2-carbonitrile trifluoroacetic acid (1:1)
sﬁar'm'd"m?N oPfWeD): d 8.52 (s, 1H), 8.48 (d, 1H),
8.428 4-8&m hehy®6-[8dmefiyicarbanidy inbéthyl dinoyprdyl-pyrimidine-
42@ 3. 3861‘?)‘37 y%&[sgl) m:gkzo nﬁ%? (rr¥ 1H), )4% ?}(I) (t,
ﬂﬁarb%'t@'dﬁz 68 (m 1H), 2.1 1-2.35 (m 3H. MBS Mz
390.3 (M+l), 100% EXAMPLE 30: Assay Procedures
Cathepsin K activity. The inhibitory activity of -the
conmpounds of the invention was denonstrated in vitro
by nmeasuring the inhibition of reconbi nant human
Cathep3| n K as. foIIovvs To a 384 vveII m'crotitre pl at e

A NSNS A A

d
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To a 384 well mcrotitre plate is added 10m of a
100nM sol uti on of test conpound in assay buffer (1007M

wGaowsamiacet ate pH5. 5, 5mM EDTA, 5rmM di t hi ot hr BCT/BP3005/006266

wi th 10% di net hyl sul f oxi de6{DVSO), plus 20m of 250mMM
solution of the substratre Z-Val-Val -Arg-AMC (Bachem
7-am do-coumarine derivative of the tripeptide
Negfzy. miYALpryR=e D4-Bbeth)-ghes ifipe-2-
N o L e R S A VA
e¥PPRii®d reconbi nant human cathepsin S, in assay
bufr4 85 dinlethyidHeiRo sl nﬁiﬁo)tﬁ}@pij 4irRERl gheAyi-pp@hidine-
i nhi bi tor concentration of 10 Enzyme activity is
deeionitiled by neasuring the fluorescence of the
L h-*%&&%rﬁgthﬁ%&wgﬁé-m&!zc@ uﬂahgfbyarblicfm@méﬁwa&iWyl}-
excitation; at 20 m nutes. Percentage enzyme activity
Pyireidingcd-eAreenitie; conpar i son of this activity to that
in-(@-c?(%é’rbFﬂ&nﬁ@ﬁ%@éﬂ'—@%-ﬁi‘ﬂubﬁamemﬂ&fenylﬂbmﬁidm-ar e
subsequent|y subject'ed to a dose response curve
6HAPYYEI® in order to determine | C50 values for active
C IR SndiMISURethGRRthyFarhing)-SRPFIRBL(B A URForeéthjigsdny!)-
conpound causing 50 % i nhibition of the enzymatic
avtmidineydrcapaning: 1. A o o _
42 phenyd)-Ybdnty il atrsa hepyiLé-(d-eindebmettyiptrayifavi ng
t he _g_ener al formula I Fornmula | wherein R represents
pyranigiperoeRPoRitiiRt i t uent s i ndependent |y sel ected from
(13 69- J rhido)SpHOsyIj-6-48-BAIUBIIiEtRkshepiyI)TOr €
hgﬁ%@egﬁiéﬁrfﬁ%fgﬁﬁyllo&é&( (ﬁa%]t iJg?]aI Iuy sub@{kﬁ u?%d W th
pyimiginerder0ARiiRjens) , cyano, ‘hal ogen, hydroxy, nitro,
( 533-1-6GI- P - 1R Krbpy 1156-(5-filiy I)-
B e B e e e Sob i,
Ruidioe-BsaRyifrileaind Co2H; or 2 substituents R on
adiiaee Sl dib OS5 RIRb RERRYI-BQaeifiRrorkEidthefyTHR Fiiadhe-
og [%&2%@ Y?l F?S}§;>IH olr )(eg Bg; alqkyl . R?Z IS (9152 6) al kyl ,e
érsereondliley substituted with OH, (Cl-4)al kyl oxy,
( 453- larhi&B)-brobA[-Bl(8 &rifliofordéth )-gyidhidtie-2-
m%%*%?%rg;éﬁ@ aNRI3Fg4b, @H(or ICE)NRGR yb%wa)n RA a?r e
Pﬁééﬁgﬁ%fent ly H (d. 8)alkyl [optionally substituted
1 8L (RBSrbAMOYOT-Freliil-88§ Renind IPé-k3tryrodtethylphenyl)-
\(mchj(p) aryl 8251, el(n%JSg?cyéT o)gﬁrﬁ'f)f]aéf Eir;tri on:al Iey vipheny)
QWHB'F'!Wecﬁ‘E%{bW_'“ ":one or nore hal ogens], (C1-4)alkyl _
S UNS(3-buS-Brrddinn32S Py SmmRIBRIPYI-6S@LtHiIAredethghbremeycl i
ring, gon%)rl Si a'% a heteroatom sel ect ed Elr_o tﬁ*’. Sfand
RIgmidines2-gankaniiie: o aPhaPagestica W acraRIgRIE sl fherger.

conprising a heteroatomselected fromQO S and NR5,

C6.i O)aryl, (C2-9)heteroaryl [optionally substituted
T Bherh PRI PO Gt § RSP ERIMEES, for use in

| tHetah) al kyl and (Cl. 4)al kyl oxy], (C6-1 o)aryl -

(Cl-4)al kyl or (C2.9)heteroaryl (d. 4)alkyl; or R3 and
R4 together with the nitrogen to which they are bound

8. Uéérdﬂa&-FvT&yﬁpmﬁﬂmd-ZS@drbérﬂﬁi@dé’tﬁbﬁ\i@@fyﬁyi dheldf Raims 1-6
opt1 ona
f

.substityted wi th one or nore hal ogens or

\h POREIRD O 2 e SRR 401 S Repiieat CLEABRTST RGne or
dHHeDsiheS AIgat ARBraeed Swhess dthesseroSisabchd\iRSeases sBeh as
Aokt asenand Fius® RSB FEPRLII Lt
ANBGRERRE BERrosi$ ahs chionicthairdgwdhkas nduogdatioio phiny
substituted with (C3-8)cycl oal kyl, (C6-10)aryl or
(C2-5)- heteroaryl], (C3.8)cycloal kyl, (C6.10)aryl or
(C2.5) heteroaryl ; R6 and R7 are independently H,
(Cral kyl or a 4-8 menbered saturated heterocyclic ring
conprising a heteroatomselected fromQO S and NR5; or
R6 and R7 together with the nitrogen to which they are
bound forma 4-8 nenbered saturated heterocyclic ring,
optionally substituted with one or nore hal ogens, and
optionally further conprising 1 or nore heteroatons
selected fromO S and NR5; R8 and RO are
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or a pharmaceutically acceptable salt thereof. 3. The
4- phenyl - pyri m di ne-2-carbonitrile derivative
wa@ewonzhiipg to claim2, wherein R2 is (C2.6)al kpeCT/EP2005/006266
substituted with OH (Cl-4)al kyl oxy, one or nore
hal ogens, or NR3R4.4 . The :
4- phenyl - pyri m di ne-2-carbonitrile derivative
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conprises a trifluoronethyl substituent at a neta
position. 6 . The 4-phenyl-pyrimdine-2-carbonitrile
derivative of formula | which is selected from -

4- (3- hydroxy- 1-propyl)-6-(3-trifl uoronethyl phenyl) - pyr
i mdine-2-carbonitrile; -
(3-(piperidin-1-yl)propyl)-6-(3-trifluoronethyl phenyl)
-pyrimdine-2-carbonitrile; -

[ 3-(1-ethyl -propyl am no)-propyl]-6-(3-trifluoromethylp
henyl ) - pyri m di ne-2- carbonitrile; - 4-[3-(4-nmethyl-[1
, 4] di azepan-1
-yl)-propyl]-6-(3-trifluoromethyl phenyl)-pyrim di ne-
2-carbonitrile; -

4- ( 3-cycl ohexyl am no- propyl )-6-(3-trifl uoronethyl pheny
' )-pyrimdine-2- carbonitrile; -

4-{3-[ met hyl - (1- et hyl - pi peri di n-4-yl)-am no] - propyl }-
6-(3-trifluoronethyl phenyl) -

pyrim di ne-2-carbonitrile; -

4-[3-(4-net hyl - pi perazin-1-yl)-propyl]-6-(3-trifluorom
et hyl phenyl ) - pyri m di ne-2- carbonitrile; -

4- (3-i sopropyl am no-propyl)-6-(3-trifluoronethyl phenyl
)-pyrirnidine-2- carbonitrile; -
4-[3-(4-pyridin-2-yl-piperazin-1-yl)-propyl]-6-(3-trif
i uor onet hyl phenyl ) - pyri m di ne- 2-carbonitrile; -

4-[ 3- (car banoyl nmet hyl am no) - propyl ]-6-(3-trifluoroneth
yl phenyl ) - pyri m di ne-2- carbonitrile; -

4-[ 3- (car boxynet hyl am no) - propyl ]-6-(3-trifl uoronet hyl
phenyl ) -pyrimdi ne-2- carbonitrile; -

4-[ 3- (2-di met hyl am noet hyl am no) - propyl ]-6-(3-trifl uor
onet hyl phenyl ) - pyri m di ne- 2-carbonitrile; -

4-[ 3- (2-acetyl am noet hyl am no) - propyl ]-6-(3-trifluorom
et hyl phenyl ) -pyri m di ne-2- carbonitrile; -

4-{3-[ 2-(2-oxo-imdazolidin-1-yl)-ethylam no] - propyl}
6- (3-trifluoronethyl phenyl) -

pyri m di ne-2-carbonitrile; -

4- (3, 4- di met hyl phenyl ) - 6-[ 3- (et hyl car banoyl net hyl - am
no) - propyl ] -pyrimdi ne- 2-carbonitrile;-

4-[ 3- (2-acetyl am noet hyl am no) - propyl ] - 6- (3, 4- di net hyl
- phenyl ) - pyri m di ne-2- carbonitrile; -

4-[ 3- (3-di net hyl am no- pr opyl am no) - propyl ] - 6- (3, 4-di ne
t hyl - phenyl ) - pyri m di ne- 2-carbonitrile; -

4- (3, 4-di met hyl phenyl )-6-{3-[2-(1

-met hyl - pyrrolidin-2-yl)-ethyl am no] - propyl }-
pyri m di ne-2-carbonitrile; -

4- (3-cycl opropyl am no-propyl)-6-(3-trifluoronethyl phen
yl)-pyrimdine-2- carbonitrile; -

4-[3-(1-(s)-net hyl - 2- net hoxyet hyl am no) - propyl ]-6-(3-t
rifluoromnethyl phenyl)- pyrimdine-2-carbonitrile; -
4-13-(1-(S)-carbanoyl - et hyl am no) - propyl ]-6-(3-trifluo
ronet hyl phenyl ) - pyrinni di ne-2-carbonitrile; -
4-[3-(1-(R) - car banoyl - et hyl am no) - propyl ]-6-(3-trifluo
romet hyl phenyl ) - pyrim di ne-2-carbonitrile; - 4-[3-(1
-et hyl -

- met hyl - propyl am no) - propyl ]-6-(3-trifl uoronet hyl pheny
l)- pyrimdine-2-carbonitrile; -

4-[ 3- (1- met hyl - cycl opropyl am no) - propyl ] -6-(3-trifluor



