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4- PHENYL- PYRI M DI NE- 2- CARBONI TRI LE DERI VATI VES The

invention relates to
wa-2pi3asybs pyri m di ne-2-carbonitril e derivati wgmpbdsiooezes

phar maceuti cal conpositions conprising the sane, as

well as to the use of these 5 derivatives for the

Pr epar 26k p@ e RITRINESIERRBORITAINE DERAALAIRES Of

cathepsin Kand . cathepsin S related di seases such

as atheroscl erosis, bone di seases such as

Theqmemmremé@zo 4i-p!hfehﬁ%ﬁr‘h id@l@-ﬁéﬁ?bédﬁﬁlé%ri&’dtﬁ@& @@F s such
- as rheumatoid_arthrifis and nultiple sclerosis, and

phagpacsHiical AmpPsitioes coRPrisgten)3ams. @S wail gs fothe E?%Pféf‘%ﬁ?
deripdtivb e 88 @R PréfirSHaItf anediicameniabr Pe irebteRPESF cathepsin K and .
ence of . a cysteine éeagi due

h t i d by th
catERSin R RIGRISAE S IO @S BIMerGracies s, R diseaSte e
ostepportosiasiefaramationad romabedsoriéns subreashe cabiotiegthditedndon

a i ; i.NS . hol oqi I
oIS BB FE S Bl BT 38 ABRNRAR ) *Dhror

activity of cysteine proteases such as over

CysBKY R6@heds BfreSdM aARGLS ofsdptiNaiel @RaradtBfsca)byitied fr8sence of
are a

cat hepsi.ns, 15 e.q, cat sin B K, L, SV F,
2 oy ireaeSnik  detaioste GhER Sk, a0 eseBiotdasteart |+
assatdated with thewrrsidegiadationdind graceédianaigirbteins. Margunat oi d
thritis, oste thritdis st [osis, .t [
petrRicoleL o 8 3L B88kee? Rl b8 PR A ERBIEY sl g me
protghssesscs anondr ex;nea'x;ri aeshaticed asidstiorCIha e)zséine athersins,
e 080 8O 23600 4 £ 411335 AN 358 gyt
in varippi disogters induding inflammation; Begmakihethyitie asieeauiisi n

osteRpbiRSE| b, CHbRIFTBIsAME. SKaimBEIBrosB! AltoimriRBdiseases and
Seyl er, 376, 379-384, 1995). It cleaves key :

. Hopp- |
_'“fe‘BB’Hgdﬁﬁi‘ﬁ‘elsx proteins, including collagen type | and
. Cattepsihiahdd 2al cellagaholytic, BhRadteaNnd gblatidade achidiles/@Zomme et

ot £ ) crdhif o oo TORB PP Ry et am

ostenclesis $Bnoynnfecandr@kamedto, BRiol eCrgmo Widppiegie, 376 370 ck8K4) 1995).

t , . i ,

1t cigeBRREY forfmditx proreisnluin BOkher e | Sebi Rttt .
Biochg®en. dii 381n (20 73%n 1898) cagiative.| astaopaptifi andastdeneetin, and as such
is in{ &Y iﬁtekﬁébeliul%&ﬁﬁﬁie&bﬁliénﬂﬁé&%&? $or HBYMAI B@ﬁ@ér@% and

represent- new therapeuti c agents_for the treatnent
rempdellingdBassardet Al o4 High %ﬁ“-é@iﬁ 2347-339p%b 1898 sinkibition of
cathSpkih @\sh ot r@éultG:ﬂthe@imiﬁlijaﬁblt‘i\bESéteodé?s?meEiZ@diﬁﬁe ret828dn.

nstrat e

h h fter .d that 30 cell
catirit K BRI T SR PRBEST AP e TaPRE BHRTIOE % ¢ i n
treattieant biisarge biatssin mehlsectoscoseaporasipl aques al so

t i z8) Last '
SudfghRlst 3P Ci, e R0162 578 588 188eR ekl nehn ety g
cellsgmastaphagasa tgemigrats ino endig¢caimulaie withis develpping human

athe%é%%?&%?dla%h@é hio bRThedRs fuﬁ@ﬁtlélis@ésieg RathEPIS K dnBS.
. et abol i sm of _extracellular matrix components

g _the 6
Matr,fagsgniation partictiaey indhe fipipehcapniserh Ripqusst iy aarucial
procdeBé ﬁgﬂt}ﬁeltriysc?éotﬁ]émod d!&tér::ﬂﬁétr}m'. $ha‘:s{, kst ?lﬁ‘cﬂiﬁm of &g f
critically influence,.the clinica ni festations of .
extraefilp DR PRRPLTEN B HRSRD 08 APy T pfiviE L Rary
uporathedesiasadiirof capupdruarisicaly irdioence the clinical manifestations of
atherosclerosis, such as coronary artery thrombosis as a result of rupture of an
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at heroscl erotic plaque. Inhibition of cathepsins K
and/or S at sites of plagues prone to rupture nay
wohloss/12aps esent an ef fective way of preventi rgTEPRINS 006266
events. Like cathepsin K, gzathepsin S al so has potent
el astolytic (Arch. Biochem Biophys., 299, 334-339,
1992; J. Biol. Chem, 267, 7258-7262, 1992) and
athe@istlages piagthe OnHibiteitdf wthems(lﬁémﬁdsrm{ sites o34gues prone
433- 44 ver express
o BT T 18P PSR G oA PisRp e 8 SYEE
Likel edthepsemi§ycatifepsip $t aisd iImesQotanhelasiolytic ( Aaﬁum:a:hem Biophys.,

2o R0R9801 085 Bl il Doy 1B 69 G ERs(eholfY
activitigg (Bigaem. 199@ 43%&%1\988)et3lsa@sqdjwnam afteriphQ\sexpress
botll %che&@r? K a%@@’ an@@ﬁﬂmtﬁ r%@éﬂén@% Bkykla8h C, the most

defi ci ency of cathepsin reduces a heroscler05|s lo
ab'-mqantmd%%@ﬁf BPIDEEI Y EriRe HPEEsSt ofiifl TBesai02 576-553,

1948Bi. cmihelmveﬁl mhyﬁeg R@sgﬂ{sﬁhts@amnﬁ et ail(a Clir) Irfedi0 24, 897-
al S I a

906, 20 18N8 e S S e AP RS o s a@*%{s%%r?s's

in LiDA receptar-defitiest nfice. tthemme etlal¢Bibelserc.cRitpys | Reséarchrbnin.

121G 308 S1cb HoBhetlaily ANBHOEGHELAT kg S4rd BBEAHE

of degtagingdHel Scarad Imidﬁ&empoééémvihnrg This fadreaindigatesmathepsin K

and8 Lk G\%&fﬁﬁﬁé%ﬁﬁ R afeldsSiefodis, G 1 0. invest. 110, 361-

369, I's 1nvariant chain processing regul ates:
Catiyppsin 235 bP‘F" shomentp §f akay enzymedByheddn Byarjgnt ghain

probékfsl m&maslaﬁmﬁko@égﬁigg&;g%s%ﬂhg@éu@e(uscnrﬁﬁrﬁegtswﬁtasﬁt

est .
364 ﬁ@?%a?n'%wvaf&%ﬁ%&w RPETFSINg4R9Y ‘ﬁﬁ? @9'% %?Psglr fupctiop&pdifs,
assbcibfed Withanfiahingdtion abd Gﬁtﬁtrrhrgﬁmzerali‘seﬁdﬂiﬁ &IaleglﬁsaaeﬂdE (J Ciin.

g CBER e, Oho AR d QAU ARt oy M
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S. lmﬂvmmiutbamgemmwrﬁtamn aneltdee@spmerﬁ of srgapﬁpecgﬁ,d at ed
autb@nﬂﬂﬁ nodel s of chronic pain and that
m ni

rat| on of cathepsin S inhibitors causes a -
It israispediadigsegiin fntemmatinnebPatagtfmpbcages VWO PH/0RPrEsdhat mRNA for

catidpsiFed & updregdated i SmimMi hédeftl JtRRromRl aNhrd thhtCadministration
deri vatives have been disclosed as inhibitors of

of C@KIGH@B§ inRibifers, pRpsEs ageversd pldnedhaBicalivypeiigesipdn thepe

anidgR] i cati on WO 03/020278 (Novart i s Pharnma GVBH),
while structurally relatéd 4-am no-pyrim di ne-2
carbonitrile derivatives were recently disclosed in

4-Adiriddp 0008 te-- c@%ﬁﬁ?ﬂé&éﬁ@ﬂue&&pvebe@ﬂd@ab%ﬂmsl imhit@tors of

caﬂ‘aéb'llnrb»'}%éﬂ or Irtﬁeo nPerrpéﬁoh%I' s dfﬁ#ﬂ%&%r{q\hﬁd&fﬁoz%e”

0se epsi n I'Bitors1n WO
(Nogaitig Pb3ama @M@Hérwh“@ SFPh@\dfﬁﬁy Bl 4-arihongrinidngod gadgnitrie

dervAREEAVEFNEAn)Rliscicded in WO04/000819 (ASTRAZENECA AB) as
Cathepsxn S inhibitors. Pyrrolo-pyrimidines have likewise been disclosed as
cathepsin K and/or S inhibitors in WO 03/020721 (Novartis Pharma GMBH) and WO

04/000843 (ASTRAZENECA AB).
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In a first aspect, there is provided
4- phenyl - pyri m di ne-2-carbonitrile derivatives
having the general formula | CN N 5~kN R Rl R2
Formula I 5 wherein R represents 1-3 optional
substituents independently stlected from (C1-6) al kyl
(optionally substituted with one or nore hal ogens),
In 4 firkt és)p%lckmé?é}s reRbe® ﬂthleMyl @Hmﬁzﬁﬂéykst%mtﬁl@ dOffatifs
nor e hal ogens), cyano, "halogen, hydroxy, nitro
ha‘('@%thﬁ)g@ﬁ'é'[abf""QPW| . CO(CL-6)ai kyi, S(CL.6)aikyi,
. SO(Cl-6)ai kyi, S02(Cl-6)ai@&yi, SO2ZNH(Cl-8)al kyl, 10
SO2NH2, NHCO(Cl 8) al kyl an COZH; or 2 substituents R
on adj acent positions repkesent together OCH20,
OCH2CH20 or CH2CH2O, RINFS Hor (Cl-6)alkyl; R2 is
(C2-6)al kyl, optionally subst| tuted with OH,
(d -4)al kyl oxy, )
(C6-10)aryl (CL-4)
NR3R4,  CC2H oR™C R
i ndependently H, 8) al kyl [optional |y substituted
with one or nore hal ogen 1- 4) al kyl oxy or
(C6-10) aryl oxy], (C39%) cyccf”a"g yl [optionally
wharelnstituted with one or nore hal ogens], (Cl-4)alkyl

R BHBEEAL YLehh I Bl SRR SR AL S o, ot
(opfiomatly @ub@t@tad witRne ar d1dBe hategdre) €¢, sakyibag (iiﬂ;tlonally
surih R GREbTo % (R et poPoSt, 858k attes i ypvcio-
alxym\oﬁi@aaéukyy bsﬁb@aikyluﬁé(i: b aiity, B@((&u;lmlty{l ts(ﬁggti—ﬁ& _s)alkyl,
SOSI%-l! W{q g):]k]yf’jl I?C%Bi%)OJ%ﬁLé)%Uﬁ% Hﬁ% a@?cent positions
rep('e@@ngt):beﬂwer O8HyO( CCHTHLR v CHeCTHIRBR and R4 t oget her

Y rogen to which they are bound forma 4-8
Ri '@Mn‘% (Fgg)a&ggt urated heterocyclic ring, optionally

R, BUBs4é)alkylt mnmnmsmtmd umr OHh ¢ QiyRox9 T (Oal: ddryloR

(oG 3RAEBhe B ord e SRR G T ONER £ 1

R, and Rcare]m@édeylhent@rid (R4 g)lalkyl([ﬁﬂnoh)aw sistisitdabwitd oeest more

halW&%%&aw %ﬁ 45%)%?,?“&%%%"}’ ﬁubstltuted with

onssorbvolethalogensy, t(84( @Ryl&)bymhtedlwmla 4-6 Geeniedrad yétumted

nett1c i o Shd Pt drombir e SR K and R a0 6,

mekbe(et, saﬂ)raﬂekiyietenocwhdnﬁg mhmmgja hetbroaddne delected from 0,S
anc?l@h (@é’,}’ %lr%hgzﬂkggerg?ry op N3 saub%‘ta’{u?er v%'[ho!in 3s L)stc%uens

selected from halogen, CFs, (C1.4)alkyl and (Cq4)alkyloxy], (Cs.10)aryl(C.)alkyl or

(Cag)heteroaryl(C4)alkyl; or

Rs and R, together with the nitrogen to which they are bound form a 4-8 membered
saturated heterocyclic ring, optionally substituted with one or more halogens or with
CONRgRg, and optionally further comprising 1 or more heteroatoms selected from O
S and NRg; or

Rs is H or (Cig)alkyl; and Ry is (Cy.4)alkyl substituted with CONRgRy, COOR,q,
NRg,Rg, NRsCORg, or NRzCONRGR;

Rs is H, (Cy.4)alkyl [optionally substituted with (C;.g)cycloalkyl, (Ce1o)aryl or (Co.5)-

heteroaryl], (Css)cycloalkyl, (Cs.1o)aryl or (Cos)heteroaryl;
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R6 and R7 together with the nitrogen to which they
are bound forma 4-8 nenbered 5 saturated

het erocyclic ring, optionally substituted with one or
nore hal ogens, and optionally further conprising 1
or nore heteroatons selected fromO, S and NR5; R6
and RO are independently Hor (Cl-4)alkyl; or R6 and

Re dﬁ% Rmsiir’mebewuehhy HheC b4k of @ Mh@hmﬁekaysmratéamaﬂ&ocychc

rat ed, heterocyclic ring,
"ng&ﬁm%ﬁﬁs Iaﬁ‘eﬁﬂ%?mﬁel‘ﬁf%ﬁé %?m r%d% ‘?FLN@P' toms sel ect ed
Re aHa F/ togtBer withahél nividgen R hich thiyodre bolind ok 4-8 rAémBered

har naceuti cal | tabl e salt _thereof. It has been

acc
satuyrgigH detaneryciard Bmagéﬁ?‘?ﬁé'f‘ﬂt%g"“h 8P Of eI haisearspand

opnsﬁéilpe@wa cbmphsihe RBRRRFE netSr@en@Ing 38etibe Ifrafnoo eshadnged
for_the Opreparatlon of a nedi canent for the

Rs 3 318 Maepe SRt h i (r-RakKd Ot at hepsin S rel ated 15

Rs #HATO 1864tHer WittGhe @Edhear RSChiSH BEySare Bsms fdirh QAEE tnemisdted
as osteoporosis, inflanmation and i nmune di sorders

satuaied heteroayalinfindo Patiofafiy FPMPESIAR d oAmore B?‘é""@é‘l’"@? selpated
fron@0J S HRMNEL ¢ pai n such as neuropathic pain. A further
aspect of the invention concerns
Rio . B REHy141389%.i ni di ne-2-carbonitrile 20 derivatives
or a%ﬂﬁweﬁmlimeptablefsaﬂ thereof] It k@N\bee fourkd thatRh&®3above detivatives
ormula | wherein R represents 1-3 optional

are {nhiritors ofeAthePsin Hedsheathers)n I&nd caB éh%fefﬁ pecysas) Tar fop

preparaficHosf a‘)ﬁé&h!:éfné’ﬁb&tthé teBfhnaMt R RS KRG Q:athepsm S related
hal ogens] 6) al kyl oxy [optionally substituted

disqgpien, %aeat%s?ro%eresrﬁaw@eﬂgqaseéﬁﬁba%ﬁﬁemr@a%nnﬂatuma@n
andriuntGllscfdd léﬁﬂh’ as%ebﬁxa(eﬁ?aﬁ%ﬁ!s@ﬂd m@iHié 888Hs)k, and

substituted with (Cl-4)al kyl oxy, one or noreée
chropi¢ Baie sach awewmrcpw R3 and R4 are independently
H, (Cl.6)alkyl [optionally substituted with one or

nore hal %gens (C3%) cycl oal kyl [optionally

A fusiings esragt hwwwf&wé%pemﬂeowwﬁwme@-ca@pm@e

deriyBiVRHalIng %‘ié’?eﬂeﬁﬂf&ﬁ{@é pcyclic ring conprising a
het er oat om ected from Q, S and NR5, (C5-10)aryl,
(C2.9) heteroaryl, (CS_l1o0) | (CL )al kyl or
(C2.9)heteroaryl- (Cl:4)alkyl; or 5 R3 and R4
‘together with the nitr whi ch they are bound
forma 4-8 nmenbered

Formula |

wherein

R represents 1-3 optional substifuents independently selected from (C,.s)alky!
[optionally substituted with one or more halogens], (C1.s)alkyloxy [optionaliy
substituted with one or more halogens], cyano and halogen;

Ryis M or {Cyjalkyl; '

R, is (Caog)alkyl, optionally substituted with OH, (C;4)alkyloxy, one or more halogens,
or NRaR,;

Rs and R, are independently H, (C+.g}alkyl [optionally substituted with one or mors
halogens], (Css)cycloalkyl [optionally substituted with one or more halogens],
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saturated heterocyclic ring, optionally substituted

with one or nore hal ogens, and optionally further

conprising I or nore heteroatons selected fromO0, S

and NR5; R5 is H (Cl.4)alkyl [optionally

substituted with (C3.5)cycl oal kyl, (C6_l1lo)aryl or

(C2.5)- heteroarylj, (C3.6)cycloal kyl, (C5.10)aryl or
a 4-§ Fenfddied Sdtarstad het@foopoliB i iag rmﬁqsﬂsir@aé hite ARt §8;e&@9 k®m

salt thereof. In 0 ect, ere i s provi
O, SR (Cpyiarvh lhonBSie Gy fimy A YIS aising &t [Cseetsroars
(C,S4iRg! #sed above for use in therapy. 15 In still

anot her aspect, there is Erow ded the use of a

Rs apd ﬁqéﬂwb@wftw..wt@gﬁn EWRISEHNEY ArecboLnel fpim 8 idvdmambered

satu?été@ hegeskyaRawR), bptiorbMesiisBRRES Wi rbn@for @ncﬂ‘@ @b%@@ﬁ‘sntand
for the treatnent of ‘cathepsin K and cathe

S
optignalty fEthen FAHPHERNS 1 S0 ewreaae‘fsmﬁéia%@ré@.cwgu feom Boﬁ@nd NRs;
Rs rs@'HS@ﬁi%yl @éﬁ&'xeﬁ@ sgggtwe@ t«mﬂ &, aycyé;bam&%@a@wf (Cas)-

i'sorders such as rheunatoid
hetemw' 6Pes)§tq'@f“6’éu(§sm)ﬁﬁ¥ﬁl % Hrorhetepan: @mﬁhwaceuﬁca"y

accdAHIOBAk fHefedpai n. 20 In yet another aspect, there is
provided a pharmaceutical conposition conprising a 4-
phenyl - pyri m di ne-2-carbonitrile derivative as
di scl osed above, or a pharnaceuticall accept abl e

In asathér dshestetbére it proxiged RtiRReM-PYiITpHIRPaRRs bR Bl Jagivative as

'dlscﬁé%%g%%@tfﬁe@%é? lld-ayi es. 25 The term (CL.5)al kyl, as

nitron of formula I, neans a br anched
or unbranched al kyl group havi ng 1 6 carbon at ons,

e fgl ke hexgm @%}gi;e,'rpd%?;’ﬁie"ﬂwgys%gﬁgé}ﬁ':phg@ﬂ-;ﬁwr'glr?gie%?%%itme

. derivdlivé Iae dtsebaec( &b ¥althe prebatetion sba medissmantforthe reatmeant of

cattispRh K SUS RN UapiliBeaucf 2 ofiBFdRaR IO diddstes
such es bstaopordai, Wﬂ,amnpahgpth inryone @lpgﬂde@@c@pﬁmeum@d arthritis

and%tﬁtflﬁé E&grloé gza?‘)daéh‘@ﬁgc ppa?r?sﬁr!ﬁe% Adtrdddghidgdihni tion of R2

he term (Cl. 4) al kyl
neans a branched or unbranched al kyl group having 1-4
carbon 35 atoms, |ike butyl, isobutyl, tertiary
butyl, propyl, isopropyl, ethyl and nethyl. The term
in yeCﬂncﬂ)ealalsyéc’c theress aohuama padrroaceutidi aﬁﬁb@hcﬁh' dﬁmpnsmg a 4-

pheﬁgl Xoyi)lm;ﬁ%?%ﬁrjbogltr a{d%?ylrétt %%%,o E%blsa%c{;?ebo(\)/gt %‘Mi&ﬁrgageuhcaliy
accepteblesal tHemof| in admpbtypy With pbapnageyticalle tbydptabidanaidngk .

5a The term (C3.6)cycl oal kyl nmeans a cycl oal kyl
group having 3-6 carbon atons, such as cycl ohexyl,

cycl open cycl obutyl and cyclopropyl. The term
The(temsﬂgysba é&l gayusetiink e dadinien 95 faameladl BgRRy B baarshed or

unb%\ér&% ﬁr&r&@ﬁ HQFH%ZE%O@%?@&SZ%&H&&P Bgl‘lti%ib mer-thy[ butyl,
butyéys,qm@yl,dquary buty[ propyi ssopropy[ ethyi and methyi

The term (Coe)alkyl likewise means a branched or unbranched alkyl group having
2-6 carbon atoms, like hexyl, pentyl, 3-methyl-butyl, butyl, isobuty!, tertiary butyl,
propyl, isopropy! and esthyl. A preferred (Cos)alkyl, as used in the definition of R, in
formula |, is n-propyl.

The term (C44)alkyl means a branched or unbranched alkyt group having 14 carbon
atoms, like butyl, isobutyl, tertiary butyl, propyl, isopropyl, ethyl and methyl.

The term (Cqg)alkyl means a branched or unbranched alkyl group having 1-8 carbon
atoms, iike octyl, heptyl, hexyl, pentyl, 3-methyl-butyl, buiyl, isobutyl, terfiary butyl,
propyl, isopropyl, ethyl and methyl.



The term (C6. 10)aryl neans a radical derived from an
aromati c group having 6-10 carbon atons |ike for
exanpl e phenyl and naphthyl. The term

(C6. 10)aryl (C14)al kyl nmeans a (C1.,)al kyl group which
IS substituted wth a (C6.10)aryl group, like for
exanpl e the benzyl group. The term (C2.9) het eroaryl
nmeans a 5 or 6-nenbered C¥C|iC aromati c group having
1-3 heteroatons sel ected Yfom nitrogen, oxygen or

sul fur, and to which another 5 or 6-nenbered
(hetero) aromatic ring can be fused. Exanples of such

Thd¥ekf '(@sébﬁbloalﬁijl%%‘hs A Bkl QYdup Haling %Z@Jcéfi)on toms, such
rimdinyl, thiazolyl, Tsothrazolyl,

as &/?&’EBWCVC‘V%/%O%JF'EE%X'C%MWPEPMOS1006266 6

Thd {Ba% qzag,bcxbloark iliRgwibe n@éﬁeda a;ZdIBaWyI gr@up HQ\hb’d 3 8 carbon

t hi t he
o o B3 B b ot B B by
cwc&ppwyldyl The term (C2.5) heteroaryl neans a 5 or

ered cyclic tic group having 1-3
e g R Bivs o el et oo atboayatp brving -1
cmﬁﬂaﬁpMthﬂbr8M£MN6phBWEmmBﬁ¥hﬁgfOupS are pyridyl,
i m dazol yl, pyrazolyl, pyrimdinyl, thiazolyl,
The s [Faoiyl(C;4)alby alﬂahy B,(Ci-dakd gaduplwhidhhs eubystituted with a

erred heteroaryl
(Cmﬁﬂpg ia}{ILe ffﬁ%%rn?‘gg he ﬁzyégf?@ idyl. The term
The(t@:zn @mﬁw@fwlyv%m ) @n Gipemivetedsyelic(acumaticgrayg hayingup
t AN I
Itk 2%%%‘? ho oot v ot ?ﬁf’efegﬂﬂ{é‘* glijlv i
meRpetrek(hefrra) yamatic 'Ffaﬁ ¢ e fuseué EH@TGP'E@O sueh heterdByl and
rolibe ard PN, iffRla t
O R azoh Py WO ot phezo
saturated heterocyclic ring, such as an azetidine; a
pyrrolidine, a piperidine, or a 1 Hazepine ring.
Such rings may contain 1 or nore additiona
het eroatons selected fromO, S or NR5 to formrings
such as a norpholine, a thionorpholine, a
hexahydro- 1, 4- oxaze 15 pine, a piperazine, a
honopi perazi ne, an i m dazolidine or a
tetrahydrot hiazole ring. The term hal ogen neans F,
C, Br, or I. Wen halogen is a substituent at an
al kyl group, F is preferred. A preferred hal ogen
substituted al kyl group is trifluoronethyl.
Preferred in the invention are those
4- phenyl - pyri m di ne-2-carbonitrile derivatives 20
according to fornmula I wherein R2 is (C2s)al kyl
substituted wth OH (Cl.4)al kyl oxy, one or nore
hal ogens, or NR3R4. . Further preferred are the
conmpounds wherein R2 is propyl substituted at the 3-
position with NR3R4. More preferred are the
derivatives of fornula | wherein the 4-phenyl group
conprises 25 a trifluoronethyl substituent at a neta
position. Especially preferred
4- phenyl - pyri m di ne-2-carbonitrile derivatives of the
i nvention are:
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4- (3- hydt oxy- 1-propyl )-6-(3-trifl uoronet hyl phenyl) - py
rimdine-2-carbonitrile;

Wﬁzgéhgﬁhperl di n-1-yl) prop;/I )-6-(3-trifluoronRybRRfikss

- pyrimdine-2-carbonitrile; 30 -
4 [3 (1- et hyl - propyl am no) - propyl]-6-(3-trifluoroneth
yl phenyl ) -pyri m di ne-2- carbonitrile;

isofaoRy, (rﬁerw%!ayd.azuy; BLAbHE feeamn yzysa}qz&ﬁ@w{,d bémzfxﬁdézﬁlyf |

uoro neth ggrlm di ne- car boni
3”@@%@:)’?&?“6’5@3@%%@%{ BERSFE P-rgudybang Sy omat hyl phen
The/termRYJ. 5DHEté}b rAera 28N dhbBéred 3fclic aromatic group having

1.3 o TS PR BRI G Bgri hees s Bon
hetetoaiyl Q‘pubﬂr@@@ﬁiyl.%ﬂi@ﬁjl;ﬂ’CE&/f&B@D@ﬁﬂhﬁﬁﬁ?lﬁ&lazgly: ;S|O§hllajglrylo
o, P PR T S ML oty s

are@-p)&djrlsmpﬁaqmﬁﬂm no- propyl )-6-(3-trifl uoronethyl pheny'

Thé e[rrg)((’(‘z foﬂgsérgﬁy ﬁC%%I@P%F%@ éa @H)a’kylyqrs)up which i ls SUESt'{ od i
Wlﬂﬁ ad@acgmrmlmﬁ@rwllbefpwammﬁ meyr@m“ffylmm' ﬂ" Ot | e;
In tﬂé Eéf‘n(tﬁ:%bﬁaﬁﬁﬁﬂ!a 'TRS Bxd Rg"aﬂél)ar R{ SRk, au@d/éﬁRJ rid RUSHOBRE

t¥1 [)-pyrimdine- carbonitril
togglhprwit h: B ERgSROHIANN g e hoBR )4 %w@bﬁrqdfa%taﬁet hy
hetbfIBedMY Hing, RUER %8 sH aRtidine C@;ﬁﬁr@lﬁlﬁé | & Bipericne, or a 1H-azepine

ring, SR BRORVIER DO e Elr AR sdiecied flom b, B'of

NR4td f8rm{ Engacstitly ba aimuogtiting, arthunm))rqhbhm:y b heﬁar@am‘r 4~bkmr 0

pine, %g)f)f% ?nyggl(%rﬁ%’%?eéazon%a |mld§§o ?@Q' %'tﬁtl%mldro hlazole nn?}
The @nﬂ Balpgegrf nnamso?réll H pHeYnken halg:_@en iSa substltuent at an alky1 .

groﬂkfrl:’r E‘EF’%I e yI pElg%HylltﬁﬂédGe% sgb?t:tnlg? allky! group is is trFtuorowy‘hgl

no) propyl ]-pyrimdi ne-2- carbonltrlle

Prqéf%kgdmﬁeacet | a%npﬁg)estghy%gfrpﬂgg&m |r|eé2y- %Bomt‘ﬂe der:\(;jalatggé hy

acobrdiid 18 fetimuet IjHereM ROl (> Sakd sistiiledwior OR) @azalkyidin- 1
one gr,),orggapg,gam n RB{“OpyI }  pyrimdine-2-carbonitrile;

ens, or
Furihe[r B@é%mdlmtrhwomwnumismf@peym Reisrmodpypsubstifuledaat {1@,34- di m
év!ﬁlkgmﬁé) pyrim di ne-2- carbonitrile; -

t hyl phenyl ) - 6- {3 [2-(1-nmethyl -pyrrolidin-2
Mor:ewryfegpcﬁ@qeathtp ﬁ@}vab\qurgj farmulag wherein the 4-phenyl group comprises
a tiYiblofetyNQidtitGaant RP R inidid p&ition.

Especially preferred 4-phenyl-pyrimidine-2-carbonitrile derivatives of the invention
are: ,

- 4-(3-hydroxy-1-propyl)-6-(3-trifluoromethylphenyl}-pyrimidine-2-carbonitrile;

- 4-(3-(piperidin-1-yl)propyl}-6-( 3-trifluoromethyiphenyl}-pyrimidine-2-carbonitrile;

- 4-[3-(1-ethyl-propylamino)-propyl}-6-(3-triflucromethylphenyl)-pyrimidine-2-
carbonitrile;

- 4-[3-(4-methyl-[1,4]diazepan- 1-yl)-propyl}-G—(B-tnﬂuoromethylphenyi) pyrimidine-2-

carbonitrile;
- 4-(3—cyclohexylamino-propyi)—ﬁ-(B—triﬂuoromethyiphenyl)—pyrimidine-2~carbonitrile;
- 4-{3-Imethyl-(1-methyl-piperidin-4-yl)-amino}-propyl}-6-(3-triflucromethyiphenyl)-

pyrimidine-2-carbonitrile;
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-4- (3-cycl opropyl am no- propyl )-6-(3-trifluoronethyl ph
enyl ) -pyrim di ne-2-carbonitrile
-4-[3-(1-(s)-nmethyl -2-met hoxyet hyl am no) - propyl ] -6-(3
met hyl phenyl rimidine-2-car boppthinhda:
wO %&F)éﬂ?&o (S Zafbarr%yl) pﬁﬁyl . BL/ebbdRs/006266
no) - propyl]-6-(3-trifluoronethyl phenyl)-pyrim
idine-2- 30 carbonitrile.
I rifl
-+ (PR S ERS B AR by R And et
carbopitfilg- ( |
- 4 gﬁ%&ﬁbpﬁarﬁrﬁs B @Rsltmrbmeﬂm&@wolpﬁmﬁ&né pichhdentrMeret

B B e et e e G
carlgyr@Aet hyl phenyl ) - pyrim di ne-2- carbonitrile; WO

-4 E’;Zl(_cia@%%%y %gw;%%g%%@@%pg %r%oro%’lethylpheny!) ~pyrimidine-2-
carimm)tﬁlpr opyl ] 6- (3-t (fluoronethyl phenyl)-pyrini di ne-2-

—4—&-6(5:? O)Eyf!et zyrabm'rrlrt} y;rroriyl -6—{ -iri uor?rﬂetp%‘?ﬁen&) rrlrglrd)%e] 6- ( 3-
carparitfileuor onet hyl phenyl ) - pyr| m di ne-2-carbonitrile; 5
- g 21
N i aRA A S e R

car!apqﬁﬁlar maceutical |y accept abI e salt thereof. The

- 4- {38 ERElyRMinYeMyi#A8o) oy felBith loraaiRgshcRR biraRigE2c al

conp03|t|ons conpri'sing a
carbe¥Hi&ny| - pyri ni di ne- 2-carbonitrile derivative having

- 4@@&2@&0 {nisBslidkn!1-yledthAarhino phrapy e airifleabingthylphenyl)-
é%abl e qult t hereof, in adm xture with
PYrgdIDG & ERbPT acceptabl e auxilliaries. The

-4~ {Bphmeyﬂymhynylm{ﬂ -(raetBylcabdmnilrhethylemide)-prepyll-pyeignidine-2-

cargoqﬂﬁlreal Formula | may be prepared by, as depicted in
enme 1, by condensation of an acetophenone 15
- 4{ﬁe(r2rapamavrmc1¢§wiaﬂfgn¢)mmwl]aﬁ @14-gimellpyiehenyh-mriniding-Re

car meng as previously defined, with an ester of

wWh .
R LN B SR

.—fnﬁam g_clg.rbamg}uéhme derivative of formula (I1I1).
R B SR B e 2

carpsretsieNCce of a base, e.g. potassi um carbonate, and a

bl
R e s e Tt L vl
pyrhmilmtrﬁa:a(bbwrlle Cyclisation of the 1,3-dione (1V) with
rc?@iobrﬂpﬁﬂ'ﬁlggr ﬁﬁﬁ/g%@( C’tf'uﬂ@%rﬁ&hﬂ?hﬁyﬂ-pyﬁﬁﬂﬁgfﬂéﬁﬁ&ﬂme

e In a Sul e sol vent e

~4-[8t ﬂr&ﬁdﬁetwlﬁhnﬁbweﬂyla"mqimﬂ %@éf'ﬂuoromethyiphenyl)

yr%q.m},{g_gq;)é},b-oﬂmp@enyl pyrim di ne derivative of formula
Tr eat nent with P

R e s R e

carBénittiler i vati ve of fornula (VI), which upon cyanation
-4-[%" (tl ?R)Cge%a%ki'c?yl-gé@ﬁ}n%o) ppop%ﬁ Bv(g%ﬂuo%n%thylphenyl) pyrimidine-2-
carbonitrile;
-4-[3-(1-ethyl-1-methylpropylamino}-propy!}-6-(3-trifiucromethylphenyl)-pyrimidine-2-
carbonitrile;

-4-[3-(1-methyl-cyclopropylamino)-propyl]l-6-{ 3-trifiucromethylphenyl}-pyrimidine-2-

carbonitrile;
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di met hyl f ormam de or N-nethyl pyrrolidinone and wth
the help of m crowave heating provides a
4- phenyl pyrim di ne-2-carbonitrile derivative of

ng&s& g:ornul a |. The cyanation step can aIP%Q/ﬂgOOmeZ“

ed with zinc cyani d; as reagent with
transition netal catalyst, e.qg.
t et raki stri phenyl phosphi ne pal ladiumin a suitable

L e T el

carb@itiEP2005/ 006266 9 Scheme 1 0 0 0 0 0 R '.

-4[? I?%Bfgﬁw%gg%?\l }_vgarﬂp@-ﬁbéﬂ] 4. (ﬁﬁﬁ?or&ﬁu Ojlbﬂe%ﬁ' | )

pyripidingg2-carbenifrl,. CUCN R | Rz POC|3 R\ | | Rz | R R
-4- Woko—byr%hdm@ @%Ngnﬁl?/a) prgpyl]JE- é—rﬂrlf@bﬁoﬁ{éﬂi}wh\éﬁyiﬁ@}rm&henz :

depi ct ed derivative of

Car'f’%‘?“ﬁ'ﬁk gra Feriawa?%mf:?lgeﬁc@%"t%h? ?f"‘téh?@? hyl i sothiourinium

iodide in a suitable solvent, e. g. |sopropanol, and
oS PeeBERSH 1l e o B rprpa
4-phemyirpyranidivé-R)cartOxitdla tdeovatiof halr@@aneat fowaulat, orer nul a

r .

orafersd) SRS U SBRSPF kol YRR i
acosplablerauxillieriep. nmet hanol, water, chloroformor a

m xture thereof, provi des a 2- =~

met hanesul phon I -4-phenyl - pyri m-di ne derivative of
The gphenvaPyriprding-2-aapsirig ﬁ‘@'iﬁ"a iygser{ ORRaTR RAPTHad By bR
prep¥@f by easl dép%teﬂllh S@hérﬁe 3 %y\/@ﬁﬂensﬁtlcﬂw ofGineétogheniahé oxi de

el ds a e e-2-carbonitril
* denbaieyavio SarBiE L Rt B oo o shohrevionsg) defpss, pih
-an bterld féfmulalR-ORO)REMBIEreiT BAepreBEnts a (Cq)alkyl group and R; is

as previously defined, to form a 1,3-dione derivative of formula (11t). Optionally, the
group R, can be introduced by alkylation of the 1,3-dione derivative in the presence
of a base, e.g. potassium carbonate, and a suitable solvent, e.g. THF or acetone with
heating, to provide a 2-alkyl-1,3-dione derivative having formuia (IV). Cyclisation of
the 1,3-dione (IV) with urea in the presence of an acid, e.g. concentrated aqueous
hydrochloride in a suitable solvent, e.g. ethanol with heating, produces the
2-hydroxy-4-phenyl-pyrimidine derivative of formula (V). Treatment of a compound of
formula (V) with POCI; under heat provides the 2-chloro-4-phenyl-pyrimidine
derivative of formula (VI), which upon cyanation with cuprous cyanide in solvent, e.g.
dimethylformamide or N-methyipyrrolidinone and with the help of microwave heating
provides a 4-phenyl-pyrimidine-2-carbonitrile derivative of general Formula L.

The cyanation step can also be performed with zinc cyanide as reagent with
transition metal catalyst, e.g. tetrakistriphenylphosphine paliadium in a suitable
solvent, e.g. dimethylformamide, dimethoxyethane or N-methylpyrrolidinone.
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(M1) (I1V) OXONE OO NNNaCNNJ I N 11 RCR 11/
\ R DMSOR2Z RR 15 (1) (MI11) WO 2005/121106
PCT/ EP2005/ 006266 10 In anot her nethod, as depicted
j 3, a | 3-keto-ester derivative of
W%?Q??ﬁpl\‘m{rei n R2 is as preyiously defined, ?2&%5@5/006266
condensed with thiourea in the presence of sodium
nmet hoxi de to give a 2-nercapt o-4- hydroxy-pyri m di ne
derivative of forrmula (X), which upon S-Methyl ation
wi th i odonethane in the presence of a base, e.g. 5
pot assi um hydr oxi de, provides a
Sc!%-n{ge{hyl sul fanyl - 4- hydr oxy- pyri m di ne derivative of
la (XI). Treatnent of a conmpound of formula Xl
o Wtf POCI3 gives a 2-. § ¢ S
| sul flany| ade chl i mitli n@X der i i ofr?
rmul 2~ OXIEY) g d n with MBRBA i &
provi des a 2-net hanesul( onyl - 4-chl or opyri i di %\Q
d&bi vative of fornula '? [11). SSH S 2 i} N2[fw-NH2 _
N~N Mel NN R O NaOwe/ MeCH R2' tz ' OH KOH ACH"NH,| X)
(X) (XI1) POCI3 0. S O =S0~ N NAB g SoAN
MCPBA ~N~ ~N R2 | R Pd(PhP)4 R2 v CI R2 Cl¥ 10 Schen®e
3 (V1) glIl) (XI1) Coupling of XIII with nyl
bor oni c g\gi ds using transj)\gi on netal catal yRErpQi ves

2- et ney ul f epam - & pheljyl prri npgtine Rleri viat jlves of
f orx TR =—whi-C Ulrequentty ﬁ onferked
to -penyl-ﬂ‘WFlrri e-&R'carbonitrile~deriVRAtives
of \ V)

(n (Vi

In an alternative method, as depicted in Scheme 2, a 1,3-dione derivative of formula
(IV) is treated with S-methy! isothiourinium iodide in a suitable solvent, e.g.

-isopfopanol, and a suitable base, e.‘g. triethyl amine, to give a 2-methylsulfanyl-4-

phenyl-pyrimidine derivative of formula (VIl). Oxidation of a derivative of formuia VI
with potassium monopersulfate (Oxone ) or m-chlaroperbenzoic acid (MCPBA) ina
suitable solvent, e.g. methanol, water, chioroform or a mixiure thereof, provides a 2-

methanesulphony!-4-phenyl-pyrimidine derivative of formula (VIl1), which upon

- treatment with sodium cyanide in a suitable solvent, e.g. dimethyisulfoxide yields a 4-

phenyl-pyrimidine-2-carbonitrile derivatives of general Formula L.

Scheme 2
-~ S/
o o j’\ Hi 7 N’/’kN
1 K >
R iPrOH, TEA R’ Vi)
(V)
J OXONE
0
R
CN o
N=N NaCN N=N
R . ———— .
R®  DMSO. 1 R’
R’ R
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general Formula | by treatnment with sodium cyanide in
a suitable solvent, e.g. 15 dinethylsul foxide. In an
alternative nethod, depicted in schene 4, for the
Lntr ion of a phenyl group at the 4-po
‘W@ﬁ@5§9ﬂ§i1dlne noiety, a qgnpound havi ng thgb%h$QQQQMﬂm
X'l (see schene 3) can be reacted with
hexamet hyl bi sstannane to give a 2-methanesul ph-
on t r
In ]aB%/t ln&et%g&{n\% HXF\’/\% & %Iyéhgﬁ%rdé g]C e@t? egtgF aé/r?%ﬂlv\éeof ﬂ)frmula
(g yehreireie R is abi prestidnslysigfi ﬁ@dc usj@orqdﬁwdo»é%l thiourea in the presence
of %ocﬁlyrﬁ rr]x%’c e tgrgfvg¥|%%Q¥tb4wd}oxyjﬂy9#n%e%ﬁbéﬁ@é oM@rridia

l'e cou d ound
X, WWIL@C’W’W"M‘E“O&WW 'mm@'@‘ed’étnﬁ’g‘)rﬁsﬂ%fs@ﬁ% ®3s§ne-9-
pof%&ﬁ}n %F&Id}ésﬁrov@@s Q%thﬁ&ﬂahmiﬂyarcﬁ%?ﬂ rilitine derivative of

[1terature provi

formuu?n@wyﬁeaimrﬁpm ﬁ%“@”@ﬂ%@m’i“? X With BOGgiYesE 25t
BSUtRhy- B nhuduﬂanémaat%Gﬂ/fommmq&l f), oxidation with MCPBA

EP20051
%TF pr\ci)v'g&f P%@'ﬁ?ﬁlanesu on %n%&éorgnmlct]% ?ﬁrﬁa{\gﬁ/ﬁ%&a
(XN&CN DVEO CNCNNIIJ~ NABr NIj~ NR2R
Pd(Ph3P)4 R2 1Sn (1) (XV) TheS

4- phenyl £ pybl m di ne- 4- car boni t r)\e derivatives (f
gener al I a | H, Nej n R2 NfepresenMS a

(C2. ~)Fa t
advant ageﬁgsl y beN@iﬁ“é%@;eggst artl% fromcfllr;%z/‘\-/L

correspon hg al cohol derivati V& as depicted in (X
scheme 5 for conpounds of the invention in which R2
represent a 3-OH propyl substituent. Oxidation Eﬁocm
. the pertinent al cohol derivative of formula (I) th
Dess- Marto n_ periodi nane, or usong an alternatlve/

oxi dat i OBQE ocedure, provides bla:e correspondl ng
al dehyde, vative amgorgd ng tolf or mipapbAVI ) ,NJvhN ch

is subseue ly conﬂ%ﬁgﬁ‘?—io with Bn amire—of f ‘
HNR3RARA DT ST | 4nahmtﬁbz§ng| tions RMCI
produce 5 ( phenyl - pyri m di nen- carboni tril exn

saemevat i V&Y of Yhe invention. Scheme 5

Coupling of Xill with pheny! boronic acids usmg transition metal catalyst, gives 2-

methanesulfonyl-4-phenyl-pyrimidine derivatives of formula (VII), which can
subsequently be converted fo a 4~Ipheny.i~pyrimidine—2-carbonitrile derivatives of
general Formula | by treatment with sodium cyanide in a suitable solvent, e.g.
dimethylsulfoxide.

in an alternative method, depicted in scheme 4, for the introduction of a phenyl group
at the 4-position of the pyrimidine moiety, a compound having the formuta XIll (see
scheme 3) can be reacted with hexamethylbisstannane to give a 2-methanesulph-
onyl-4-trimethylstannyl-pyrimidine derivative of formula (XIV), which upon reaction
with sodium cyanide in dimethylsulfoxide produces a 2—cyano—4—trimethylstannyi—pyri-
midine derivative of formula (XV). Stille coupling of a compound of formula XV with
aryl halides using a transition metal catalyst, as described in the general Iiterature;

provides a 4-phenyl-pyrimidine-2-carbonitrile derivative of general Formula .



CN CN NN NN R Dess-Martin RI OHO R R (XVl) (1)
RZ CH2CH2CH2OH NaBH3CN or ot her reductive agents CN
NNR3 R/ NR4 R W 2005/121106 PCT/ EP2005/ 006266
phenyl - pyri m di ne-2-carbonitrile d
Wé?"%@%é? Formula I, wherein R2 repr esentg’ &Bgdﬂglg%z“
(C2-6)al kyI car boxyl | c aci'd or carboxyam des, can be
advant ageously prepared starting fromthe
Sc corrgspondl ng al cohol derivative as depicted in
6 for conmpounds of the invention in which R2
represent a 3- OB ):opyl substituentp § Oxi dati on of
the pertinent ahtphol gw%g%tlve of.-$omula (1) with

sodi um chl oritey sodi um ypoch gh de in the
presence of TE Q S capAbn.sf, 9i ve: cd\trespondi ng
acid (XVIII)R pl €ing of thls &R primary or

secondary am negxi th various coupf¥fig”ireagents,

e.g. EDCI, PyBOP, HBTU et al provided the
correspondl ng carboxyam de (Xl X) ai Yduct. 10
Schenme 6 CN CN N~N NaCt O21NaCl O N~ RI OH

TEMPO O (1) RZNCH2CH2CH2OH (XVIT1) GN NN R R NR4 /.

O (XX N)\IN ArBr N{J\N :
' I
Rz)\/t\@R PA(PhyP), RZMSn’
: 4
0 (XV)

The 4-p‘henyl—pyrimidiﬁe-z-carbonitrile derivatives of general Formula |, wheréin R, -
represents a (C..s)alkyl group substituted with NRsR4, can advantageously be
prepared starting from the corresponding alcohol derivative as depicted in scheme 5
for compounds of the invention in which R, represent a 3-OH-propy! substituent.
Oxidation of the pertinent aibo‘hol derivative of formula (t) with Dess- M'artin
_ penodmane or us:ng an alternative oxidation procedure prowdes the correspondlng .
aldehyde derivative according to formula (XVI), which is subsequently condensed
with an amine of formula HNR;R, under reductive amination conditions to produce
said 4-phenyl-pyrimidine-2-carbonitrile derivatives of the invention.
Scheme 5 '

CN ' ‘ CN

A

N N N N
R | P OH Dess-Martin 2 } P 0
1 R’
R (XVi)
() R=CH,CH,CH,OH NaBH,CN
or other reductive
agents
X
NN R°
R l = No¢
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In anot her nethod as depicted in schene 7, for the
i ntroduction of a phenyl group at the 4-position of
the pyrimdine noiety, a compound having the fornul a
schenme 4) was treated with iodine '
wéynog/g%go %-i odo- pyri m di ne 1?erl vative of 15 %grrrﬂrr:lhj?ogsm(m“
(XX) Subsequently, a StilTe or Suzuki or Negishi
type of coupling of a conpound of formula XX with
The£ Eﬁhen P%y% I&neaﬁ'cgﬁ)oﬂﬁnlé)& R/Eth%%%'f ﬁ'ﬁ}lF'ol'rﬁtﬁaP wherein R,
I'hg a transrtion net ca a
repda@sraia akﬂ@ﬁb)aikvi ca‘réo)g/ém agig pr q:arb@wwﬁ@ ,cap rbé\ﬁdd%'ﬁa%OAS'Y
preBQ@@ﬂapﬂ%rﬁ‘om tﬂé egrre?sgSﬁJu}i&’é]b&Ho! &&rvgﬁ?\)’e' ééQfe'p}(:?e%i iREcheme 6

genera ormu chene Nl-~N 12 NIIN
for pgreacRgioefitag OV apioRIN WRCRR: fqpﬁi?F"tF@wflé PrePyhedpstitugat.
Oxiftaton/of fhe p%gm(eﬁﬁ\élcc(hbi d@;@vﬁ%%ﬂoﬁiﬂ@@ BT RO 6765 6

13 hod
ot iR g 85 B S PENSTE B L

(X\MIH) POSUHTih@Bf, this @siaedtthi prielayy oraectriderymmines witnearivos edypling

eof R BB Ko 55 b

(XDeprppodet i on of the benzyl group will provide

Sc und of generic fomula | where R2 5 is
_'J%-&i:%roxypropyl whi ch can be further derivatised

_ounds w th

accor@ing to schene 5 to produce cofP
[ tions of
N=N Ar X iNO
B

var i R2 and phen and 4-
ound XXI can be synt hesi s cordl ng sghene 3

b th the R , ketone egk@am with R2 as
a{}%éﬁg'_'d%g:r%ga (XXI'V) which can be synthesised as

depicted in schene 9. Reaction of 4-b nzoxybutyrl C
._ac:ldV\/lth Mel drum's acid in :

C

1
R ' No 4

=

\

(XiX)
In another method as depicted in scheme 7, for the introduction of a phenyl group at
the 4-position of the pyrimidine moiety, a compound having the formula XV (see
scheme 4) was treated with iodine to give 2-cyano-4-iodo-pyrimidine derivative of
formuia (XX). Subsequently, a Stille or Suzuki or Negishi type of coupling of a
compound of formula XX with aryl boronic acids or other aryl mstallics of interest
using a transition metal catalyst, as described in the general literature, provides a 4-
phenyl-pyrimidine-2-carbonitrile derivatives of general Formula L.
Scheme 7

N < GN

by L

i N™ N ArB(OH)2 or ArM

“E/KN ) ! . -y
FE NS [P R (R
4 M=8n, Zn, Mg 0

(XV) (XX}
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presence of isopropenyl chloroformate with DVAP as

base provided acylated Meldrum acid derivative,

whi ch was then converted to XXIV by acid assisted 15

t is. Alternatively, conmpound XXV ca
‘ngﬁ?ﬂgéysed from et hyl or g met hyl acetoacetate&{l:?@?/?‘%266

via well docunented doubl e anion chem stry with 3-

benzoxyet hyl brom de (XXVI) as al kylating agent In

- OBRLHSROIH RGBT sreme bty b e oL e
groge REtha 6- @M Fpmsﬂﬂnardswwvaml%thEtMGmm‘egﬂ@ﬁw ontingi Hs a
corﬁ@'ﬁﬁ )&Wﬂﬁg}?i ﬁaﬁl@&f thﬁttrﬁi%n(&' h&tef asl c%télﬁ?foll&%d’rbgpf

trogen is be tenporarily
depsetgetiontobthe bepzyh gwpwrpm\ést%ﬁ%?@%? °f sRnede anlaab‘{’"l’eée Rz

is ihy‘%kﬂdkr@ﬁ;}{ %rch%au be ¢BE) dan’g&a@d&@@cxr@ﬁg lto’bﬂ:hﬁfn@ lmo
sulta FOteCtI fo ctl ?
progues AsETRRHTAs P Bedmsarat Br g gpukori PIPFRG

- ringgyntheses, are known in the art, for exanple from

Wits, P.GM and Geene, 25 T.W: Protective G oups
Schemed gani ¢ Synthesis, Third Edition, Wley, New York,
199en WO 2005/ 121106 PCT/ EP2005/ 00&22 14 Schems 9

og{@u N (x><|v) N
) ) O/~

1)AkiaH, 2 Bulyi
V\t

H s‘?;“ﬁhel
n the forn1of a free ﬁgse e isolated fron1the
rea®Xipn m xture in the formof" a pharmaceutically
acceptable salt. 5 The pharnaceutically acceptable
salts may al so be obtained by treating the free base
of formula 1 with an organic or inorgagegs@gi d such
as, but not limted to, hydrogen chl @b “hydr ogen
bron1de, hydr ogen i odi de, sulfuric ac¥yd, phosphorlc
acid, acetic acid, trifluoroacetic aC|dN propi oni c
acid, glycolic acid, maleic acid, HHLQPIC aci d,
met hanesul phoni ¢ acid, fumaric aC|d inic aC|d
tartaric acid, citric ‘io acid,
ascorbi ¢ aci d.

o

Compound XX| can be synthesised according scheme 3 and scheme 4 with the B-
ketone ester with R; as 4-benzoxypropyl (XXIV) which can be synthesised as
depicted in scheme 9. Reaction of 4~benzoxybutyrit_: acid with Meldrum’s acid in
presence of isopropeny! chioroformate with DMAP as base provided acylated
Meldrum acid derivative, which was then converted to XXIV by acid assisted
ethanolysis. Alternatively, compound XXIV can also be synthesised from ethyi or
methyl acetoacetate (XXV) via well documented double anion chemistry with 3-

. benzoxyethyl bromide (XXVI) as alkylating ager_'lt

In the preparation of a 4-phenyl-pyrimidine-2-carbonitrile derivatives of general
Formula | in which the R, group contains a basic amine nitrogen atom (either in the‘
form of NRsR. or NRs), such a nitrogen is to be temporarily protected, such as for
example by the acid labile t-butyloxycarbonyl (Boc) group protecting group. Other
suitable protecting groups for functional groups which are to be temporarily protected
during syntheses, are known in the art, for example from Wuts, P.G.M. and Greene,
T.W.: Protective Groups in Organic Synthesis, Third Edition, Wiley, New York, 1899,
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Compounds of the invention may exist in solvated as
well as in unsolvated forns, including hydrated
forms. In general, the solvated forns are equival ent
Ivated fornms and are intended to be
‘Wéﬁ%%ﬁég sed within the scqpe of the presentPCT'T‘PZO05[006265
i nvention. 15 Conpounds of 'the present invention may
exi st as anorphous fornms, but also multiple
AL alline forns may be possible. In general, al
-—q%@%écal forns are equivalent for the uses
conte@pl ated by the present invention and are
inte to be wthi t@ scope of this invention.
The |4- phenyl - pyri I'ME- 2- onitrile derivatives of
ntion and theig salls may 29 contain @ QO

_centh(gl nof chirali r e the sidellchdins.

nd may therefore be obfaiXed as a pure®

ant or as a mxture of enantionmer d*Xlg}y as a
A ¢E/Abﬁ#é ~. Met hods for

Omni ng di astereone
asynretly i ¢ synt hesi s whereb he pure stereoisoners
are obtained are well kn i ) Néhb 2hBul] e. g.
synthesis with chiral tion or starting from

chigal g nt er medi at

conyer di ops, sepafation’o SOfRIs or
enﬁ%ﬁﬁ\nférs usi ng chromat ogra@% on V\D 2005/ 121106
PCT/ &R2005/ 006266 15 chiral | a. Such met hods are
for exa in I

| e descri be :
The( Mq@agg Bf;hwnmant@m q\lﬂéﬁa e,\l[u %I‘ghfém Pfa"l'k ﬁ?jse may be
isolatiedSiayn thé 9&tior)@bdurdinl tey jorm Bfie pbamuamauﬁtsllpéccebﬁeble salt.

f b
BT AR el L 8 105 AL B P e oo
baa‘ewﬂfdmmlaaw&a@ ordanidae inanganit 2aishsusé aﬁs@d anlrmIWérﬂapy
hycg&fe ‘i{g&‘? oL 3y E%mwe Ry &BE4AbsA8 é@lffur"i%: SR bR

nt (0] steo Or osil s, at eroscler05|s
acig,rageliescid. érdlueﬁ)ﬁﬁ%iﬁsﬁcw Rfoawalceatdh@'p%q"ﬁ agd fEpelR et

mawnﬁ:‘%{cﬁe Fri2thafedliphohi fcRMIPHaE Boid ictifi140R, RinG0s Slaf, Sitric
such as rheunatoi d art ritis, “chroni c pai n such as

acidhpnapia A ASFPDIE A ur t her di sorders related to
abnormal bone resorpti on such i o as Paget's disease,

Cofpader fisientior, g St FollaF of REF & i dPoRbdRbAD, ©
includin Miysratsddokmeninegeakiay, tior sqheatastioanadre\equiyaignt te unsolvated
forrng gﬁ{jz greg R%F&[oatg lbé engor@pé%@é# %ltﬂ@ﬁ%&%ogé ofin® Qésé&c?n\léﬁtton

era pe
CDU‘@deﬁ@'f @mpfe&rﬂ'li(l@bjeﬂkpﬁ mam%ashﬁs:%u?rpaamq fyrr@,éu tl%ﬁ&-’roemu“ip'e

Fthé \‘cfi‘ﬁl's‘ﬁ%éen passigs. 1f %éﬁérbb ﬁﬂjphyélcbmrrﬁi A8@atidalent for the

erence naro e
usw@gg&q}gq byihe ggqrsgﬁtdggentr?@e?%arggntenq_qdﬁﬁ bR withip the scope
of Wslihveai®n. & W I ki ns, 2000, see especially Part 5:

Ph | _Manuf o
eSS SRS o Do RS S  l m
cotitaihlacdesire of cHirelitp iromess atbré nt tbe 2ide ch@ss ReB+-Bio, and may
thel?é{‘gr%oos | gt}?%ﬁe%sas aﬁ%urgggﬂﬁlomer Rpag g%ﬁwé &%h!aMloﬁ\‘é'ré %p£§a

oun can ‘al so appl i
mDﬁ@nemooifafr@rlgsbﬁlatﬁf%memslmgf;b@%fobﬁSY”éﬂ%H"é ?mﬁhesz@ va‘eretmihe

pu:"éss‘%er@&s&ﬂer’s REESthiRE HeGRAKABWS M the brt 28 g yRBESY wite cliral
for use as a nasal P g
induction or starting from chiral intermediates, enantioselective ehzymatic

conversions, separation of stereocisomers or enantiomers using chromatography on
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. prerenboarD ma P B0y

For maki ng dosage units, e.g. tablets, the use of
conventional additives such as fillers, colorants,
pol ymeric binders and the Iike is contenplated. In

eneral any 25 pharnaceutically acceptable Y
aﬁf"’éﬂ 2d8%s not interfere \gth the function %&%&) S/00s266
active conpounds can be u 8d. Suitable carriers wth
whi ch t he corrposi tions can be adm ni stered include

C e deriy n h '
o g oot bt s e SRV R kS e
by AN Cofiivie 1G. Noaheldraf(emamdwerCru$Hyu$99rZaﬂ@m Wileyp-he fol | owi ng
exanpl es. Methods Ceneral Chem cal Procedures. All

reagents were either purchased fromcomon 35
The compupiiab! the ivertionavere favne tshesiabibiéare f feinrap @@hepsin K

and tétﬁéﬁé#é %al? fi‘%ﬁﬁgﬁéru‘? 8 fibHHe PSspeCUTRRY ifbeMtio® Bé’ L6&Fin ther%pg,

Pr ot on wer e obt ai ned on a Bruker

and/@pggewfeztfz@eem@ﬁpEpﬁe osHisemopidor the treFaeEnt ¥ r?éteePG "Qpiet
ath@fc8clE @b AA e sted Q:atHébﬁh rkaéndH&epkm$dmaéma:soﬁrees eg.

RO RS AP B o8 8 TS B CESTR ) 890
as masgo;?mlmc Fggi a;wtfummer ldldb#kie&h&lam to rahntérﬁr;ai b@@ msatptﬁmmm):h
as BRGRTE cis %o, Sep B boeEO AR bnd miadial bOHT 2

disédsew rate of 4 m|Inmin. Abbreviations
Di et hyl f or mam de (DI\/F) N- et hyl pyrol i di none (NI\/P)

di chl or onet hane ., di met hyl suf oxi de
The earrrawpds of the awerqtmmay be @!‘@lﬂ'ﬁ‘éf%@@?'fyam @a(elnfvﬁﬂy and

for hbrﬂgné &efé"r&?ys H ity Ged ie%h b @mlt‘} Q@ h’@FH%Y ké bl?dﬁ){eight

e Y e |thMmdémth(qﬁr)arm qeggqagg s ltlaPEﬁ) ’

au%ﬂfa'rltéé léth' ea@etdrbed i ﬂ? s(ahféH reference, Gennaro et al., Remington's
er oxycar

Pry oo R R TR AP PO P PSSR, & B 2808652
especii) Part - Mmamheﬂlﬂﬂnufaﬁmmg) theiGBNpounds may be

corfipekeetith SHEERBON ik, BUASHe!l|sTHALRIS) or Kol rbbddsed o

capsoles ve snpopitasing| By peansnf gharmazedivaliowiiteple liquids theH 0

cor Ergé’r? E!f e i thE4OmNEZ PdvtioNHus er{szaé\thlsEﬁ
ﬁ&{/g Ecﬁfﬁa 40 I'n FC76A)7'20lL “3
for use as an injection preparation, or as a spray, e.g. for use as a nasa spray

For making dosage units, e.g. tablets, the use of conventional additives such as
fillers, colorants, polymeric binders and the like is conternplated. In general any
pharmaceutically acceptable additive which does not interfere with the function of the
active compounds can be used. .
Suitable carriers with which the compositions can be admlnlstered include lactose,
starch, celiulose derivatives and the like, or mixtures thereof, used in suitable

amounts.
The invention is further illustrated by the following examples.

Methods

General Chemical Procedures. All reagents were either purchased from common
commercial sources or synthesised according to literature procedureé using
commercial sources. Proton NMR ('H NMR) were obtained on a Bruker DPX 400
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POCI3 F C CuCN, NWP F C 4, 72 h, 100% 3 ( \ 200C, 20
mn, 8%a 20 A
3 hydroxy 1-(3-trifluoronethyl phenyl)-hex- 2-en- I-one

a stirred suspension of sodium am de (0.78 I%)P
W@tz?f’éfm(l% ni), under nitrogen, was_added PCTIEP2003/006266

3-trifluoroacet ophenone (1l 52 nmL). The m xture was
stirred for 5 mn, then ethyl butyrate (1.32 niL) was

oo Lol R L S SR B n

Shifhaghag K%GAV(/I-II&’D?)(]\BE Stiek 201 ?@ETN_I)C%‘-MS' henabtitet revieespdiphases
and t.

Lol g REs AR eRt AP T MR R b et

grédlegmﬁnditlbw(éﬂ% wederd OciGaTrrmisdicidta §R%dacatonitrile (@t Wrforaio

ac'gp.% rgt@ o?)i%{lin'ﬁﬁd' um sul phate, and evaporated at
uce pressure to give the crude product as

an.oil. Flash silica chromatography afforded
AbBreWdtioRXY - I - (3 trifluoronethyl phenyl)-hex-2-en-1-one

as an oil. WD 2005/ 121106 PCT/ EP2005/ Q %86
Dimethyifprmaopide @aﬁh?’fm@héw@d{@ne N, dishigepmsd &{3

d|méchstu{o§hdelaM)so) Retedhylitofurdn (FIHF) 61 iam(emoxgethane (DMB&}lgh

orek e Gy big b e bbb Bl - O

triefyayrinen(Teian b2ezai(br) Asirgtlét (s) edbutiek (d) rtepleif (), trifluoroacetic acid

(TF%\) I}élg égt)%s(yca bogtgl (Pévjauﬁéf Hﬁ'{g@{(‘%ﬁ%&p}k %%ﬁ)ﬁ c%g&mﬂ&g
HCb(tElmb H-HyBromybenertsazueat- 1Bt £, 2 Gebtalrameftyi-1-pHefidinyloxy
('l'EﬂFSZS)her urea (60 ng) and HA (0.15 nL, 5M were added
heating continued at reflux for 24 h. The S
m xture was allowed to cool and the solvent was
EXAYELETat ed at reduced pressure. The residue was
dlssolved in a-mxture of ethI _ﬁate (20 m.) and
’ et QKIS opar at ed and
turated sodijpm

er 120N m ) . The N

sd b y NH
as then dri egdegverssedj u L
sul phat e and™&vaporated at reduced. bzi”“essure

afford 6-propyl -4-(3-trfluoronethyl phenyl)-1
H pyrim di n-2-one cas a brown solid (204 ng)n MS m z
.283.0 (Mt1), 100%. G

2- chbgr o- 4- gro yl 6- (3 trlfbmmnmt:}\él phen I) pyrimd
| e TS N xﬁ@tkg\pﬁpym—r m%\ﬁ%ﬁh\er
yl)-1 H pyri n-2-one (204 ny) and sphor us
oxychloride (3 nmL) was stirred and heated at refl ux
for 72 h en allowed to gool,and poured onto a
A-%ﬁﬂ%&?&ﬁé@&@mﬁ%@@—%ﬁ%@—%t her |ayer was
S epms akited Bpheibnf tshdismtanidd 07 85y)dh ethercdd bdnatnaer
solution. (2
mtrg% np s fagéeag%- %rﬁgrgeéé&%regés{gg gj SEQQL)qu]erSM ggﬁé‘&gs st?erq:l for 5
mirR theeh| adinvd butypta)ﬁyaZrﬁL) W_’e@; added slowly. The resulting mixture was

heété? a{ﬂeﬁd,ewe hse'o@a %@ydo}n teme%&é %dggeﬁch@amh afaM20
mLy T@p@ﬁ}gr lage( \gaet qe,nfqv% ra@ﬁ@lqﬁgueous acidified with HCI (5M) followed
by BRRRYN wity Ethsl @IxX 8- L) FRPOIRAIE idyBrs were combined, washed with
water (20 mL), dried over sodium sulphate, and evaporated at reduced pressure to
give the crude product as an.oil. Flash silica chromatography afforded 3-hydroxy-1-

(3-riflucromethyiphenyl)-hex-2-en-1-one as an oil (0.74 g).
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To a solution of

2-chl oro-4-propyl -6-(3-trifluoronethyl phenyl)-pyrimd
ine (50 ng) in 1-nethyl-2-pyrrolidinone (2 nL), was
added_copper (1) cyanide (60 ng). The 25 suspension

- WRAYSHZUPRd in the microwave at 200 C for 20 FtfFF240n/a0e266

poured into a mxture of é't7hyl acetate (10 nL) and
amoni a solution (5 nL). The organic |ayer was

W AT AR I e ol 20 i TR 20

3. SBr(BTIﬁn H, i2vied (HEI:]E; 8% 072 éu, 2He1.01 ¢t 3H)conpound

-1 H-pyrimidin-2-one .
= —Z-carbonitrile as a

br ofvstigrehmixiure oiryydroxyel -(Brrifuererpenipisyyl)-Bes 22n- Borsy
(259%89222@% (90 Rd, L8 (;)115'7')1L SKA)%anﬁwanal ('5|)mL) %a@%eétted aflrefihe

fordf ». Evyweour(emﬁq mghmﬁcvﬁﬁéo@s}% iisopddbd ‘and hbating

corgﬂéfﬁzﬁm%/f@@_ﬁﬁﬁ Ghe h&gur‘?@b’:ﬂuﬁn’& to cool and the solvent was
- - r.l uor.0o

ovaRoI e redticR RRSSU B A GO P STt Bngture;os et

aceﬁfﬁE (ZEMaL) argioedtern(e0 kC), e krghikic laybll—bvas‘éébpdratdtﬂ)amti fgiker/

el o Bhfteq 380 L o i Ryhlh PP 5

- mL1.50eE ethyl adetgte 2804cBwas then Zrigdbovey Bodium sulphate and evaporated

suspensit on assi| um car
as a@mhq VZQ‘rL")Q) Mﬁa@fza BEMBDHIR%exy- 1
c: 2(cﬁlbt~d-4- OROLAT Mr&h@cﬂ ae N5% amfarh-el one (190 ng)

The mi xture
hea%@axtaﬁeqf

at reglg’ce'ﬂ é;JrQer%rtQ aRsa¥%. ﬁ?ﬁﬂﬁl(é RS AR tF;ﬁea¥IP 5‘? ggm;l]_ﬂlrsaz-one

éfqrq{gyl—ff éi}—tr@uwon@%!pgan)ﬂ)o‘l H- Bgmndm -2-one (205? mg)'
and BERPRGUE bRchidAGE {3heL)sadswiifrkd an@pested aitefiix fOETRIS, Aigen

aIdeS Fo g PR Sl e oot 3 66 oy B v
semvaed, yesghedwitosatulatEdab divennchrimnateosodutiod (20t mbk duedkaler
sodil rﬁ %aigﬁﬁﬁtéﬁd%d&:rg@ af'fe ﬁ@eoﬁJ g&'ﬁ?& toBFroft2-Bhibro-4- Eljoe)ﬁ%

rommat 0
(3—Q1ﬂn@c>m9ﬂhylphserwl)wnrrnr:iu@rasrﬁedawbl@n@m}ll(%%@ghne
Mslmgﬁhgrtg,@%g@%ml (102 ng). 1 HNWR (CDC3): 6 8.14

_ (,1 ,777(d1__756(t,1
rODYUB-A3triflL y)pyripiding-2-gerooniile 1. 46-1. 55 (m
ZH) To %s&gﬂcgndof 2%1&%—4 opﬁfﬁsf(ﬁ tnflabpomeirﬁnpﬁenyl) ? nmidlne (50

-tri uor onet
mgwnpwnre?{iw sznl alﬁen%@gﬂlr)r weﬂaﬁ*ﬁ%@tw@erﬁ} Eyanide (65 mg) The
REbMyhs hedial hthd Jnuﬁvwmtah:zd)m#tmy bd ntve xiedrepclrelt ifioane

mi Weﬂggmu%ga@é&ﬁ%? % Wia so1qu on ( ML)SBIQ':e organlectlayaep\(?vlas

separated, washed with water (10 mL), dried over sodium sulphate and evaporated

at reduced pressure. Preparative HPLC afforded the titie compound 4-propyl-6-(3-
trifluoromethylphenyl)-pyrimidine-2-carbonitrile as a brown gum (4.1 mg).

"H NMR (CDClL): & 8.27-8.37 (m, 2H), 7.82 (d, 1H), 7.34 (s, 1H), 7.68 (i, 1H), 2.88 (,
2H), 1.78-1.91 (m, 2H), 1.03 {t, 3H). MS m/z 282.0 (M+1), 100%.
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for 16 h. Further urea (30 ng) and HCl (0.10 nm, 5M
wer e added and heating continued at reflux for 24 h.
The m xture was allowed to cool and the sol vent was

evaporat ed at reduced pressure. The resi
Wﬂ?@%ﬁ@@d in anixture of ethyl acetate (1%8%@?%3?{ 6266

water (10 nmL), the organi d | ayer was separated and
further washed with a solution of saturated sodi um
Exé&%g& ate (10 m.) followed by water (10 nli). The
cetate extract was then dried over sodi um
M?i?ﬁtﬁbﬂapand-(a-\tmmﬁahemvﬁfenvMudmﬁﬂirm—Esmhsmittite
af for

OH
Fc5-m_3t ylF'6- propyl 4- ( 3- trlflu@rog\néthyl ph;d@yl) 1 H ZSi
! Rzeoaﬁla&tobé
4 (M), ro-'5- met hydvattzﬁfquomc

pyl -6-(3-t(fl uor orret hyI phenyl)-pvrim di f{& A m
of

5- rrethyl 6- propyl- -(3-trifluoronethyl phenyl))\H—pyrl
m di - 2-one 64N and phosphor us oxychl or |Nd“eN

m) "Wes strar Yol i e i fF@ v.
2005111106 | EPR00S/ 0062% "Ts?a""t hen a ed t o
cool and pouré&d onto a mi xture of ice/ethér (20 ni).

The ether layer was separated, washed with saturated
A: z;ﬁféltmmwrriﬂommetr&@lhawl)ehe_éﬁéh Btdidneand water (10

r ed-[ﬁ:g ratllrgq% gj\éﬁéngﬁ?\dolf §Ptf’%sugg 'l%%nat@ %6%5}9[9 Egét&% ﬁtmL)

waQadedrydSoyeit (BytHfubrgmangphedyly Bex-2ieni Tuane1e g foteved
by %’8%/5&‘%@ I8 AS). e Midurk Shs T ted Bt MRnHE 6 B LRoRkdkobin

temperaturayandthe syt SARERREG A TEded PERSETEp R Res Y iting 4il wasd
dlSéCﬂ\%dgﬁ Gﬁylbé?.:@ta'té (2'0' rﬁ.}Tﬂa@ea QJltHWa@é} (9% 20 mL), drted over sodlum
2-chloro-5-neth trlfluoro henyl
su'lyha’fwmq %aapﬁéed(%@e%?d P??satfrﬁéq ave 115 cridei &F ﬁ ol
FladR Silickdheshatbgrabhy Affctyeain- dﬁtr@ﬂﬁ(mﬂluor&mdthylphenyl) hexane-

tetrakis enyl phosphi ne) - pal I adi un{0) (16 ng).
1=3'I€ﬁ e°rq§1(g£ s heated 1o in the mcrowave at 150
H mmxcrﬁzlm &18.14 ke Hh @06, 1H), 3.7@ t(thylH).acs8 Gt H1)( 501 (d, M),

22@@485(\3%292 e%g 430 SI‘I egﬁ-@v{ zogﬁdéﬂaw%@pﬁagggg%c ayer

af fﬂ‘sﬁ’r?éii rﬁ:xm?é nyi-methyl 1-( —triﬂuoromethyllpheny[) -hexane-1 3—d|one
yl-6-(3-tritluoronethyl phe yrlmdlne

(0B o) AR 5180 b0 By S SO Ch TR R(EEISH 3] gt
for 16 B3FURHRL uleB)(3aty) ard BT 110 mit)sm) &e?@adcﬁd antiheating

cor%im?% E’:lli'r%ggg’ygr? mextgre %as(%loweg? og?\lgﬁ ;ianrgtﬁe sgven% was

evappratgyatredirced ptasisiileutineorssithy Wwah disvdYedoy eirmikidrend ethyt ar
oL B el 0 g e prseric ayer ues sepraipd amd iy

washesitwithreesblwios pé saiiy @tﬁdﬁ‘-’dwaﬁlﬁﬁ?ﬂw P orl) fdigopd by water (1 0
mip a'rh@ kY ﬁéeltatiz %Qtré& vJaQ tf@n%@t‘i 'over%l?i@ﬁ sﬁ;ﬂph!aﬁe éh'd eQa&r&@&

abov added
at fgﬂh‘ﬁ?&%%ﬁs;ﬁgg% wr?emetils'-@yropvlzﬂ ﬁ3ofo®@r%veta¥'wbw%é’+ ©
rﬁﬂ@nhizl-&féé%faﬁﬁllawflﬂ“ (6€tlgpr sulotion (100 n)

| acet ophenone (38 in 30 m nutes.
Msmza# BBl cetop (569

C: 2-chloro-5-methyl-4-propyl- 6-(3-trifluoromethyiphenyl)-pyrimidine

A mixture of 5-methyl-6-propyl-4-(3-trifluoromethylphenyl)-1H-pyrimidin-2-one
(64 mg) and phosphorus oxychloride (3 mL) was stirred and heated at reflux for 24 h,
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allowed to stir at roomtenperature for 72 hours-

Et hanol (20 m) was then added to 25 destroy excess

sodi um hydri de, followd by addition of aqueous

sol uti on of amm- niumchloride (20 g in 300
WQAEHF1%y gani ¢ | ayer seperated and washed \]KFFWPZD‘]S’“B@“

di l uted hydrochloric acid EO 1 N 500 m), then with

water (2 x 200 ml). Ether |layer was then dried over

sodi um sul phate, sql vent renoved d
thep AR SoR iR PPuEH BU16 AT el dro BEY 108 Sy taver
waﬂﬁéﬂ@t@@tvxfa@hecamm edthrpled aoditmtoarbphaté somtiore{ 10anit) and wager
(“’%“‘c?r ‘3'3‘?6’ WerPaiMy §uPhate and pyaneried areduces Pressutedo plord
2-chipro-5-meNyRi-0ODEH3 3- trlﬁucgormethfighenympynrgldm ag@n oflf4 ma).

5(dd, 1H), 6.2 1H), 3.74 (t, 2
MSZ”%%%O(E"H)'FB 160359, (m H)ZH). VB nl 7 oY (M+1?( L0008

B wmwg@‘@thwl) -pyrimidine-2-carbonitri
s (e 9@% z(c%k%é-@ffnhémw QRS RAGAMAL Ry IR Ne

pyri;mdn@mrag)hsy dm@twfmasmdee ¢ 'T'l-)u‘dP%) pedes\Anc(Hexanee (1§on9)
an&laetrbﬂs tr;ﬁﬁehy‘ﬁﬂﬁéﬁ’rﬂﬁé} ailéd?lﬂn \Wz 'ﬁ%ﬁp&ﬁﬂﬁ\hﬁg heated

d | t
b v A ?qs'ﬁ T3 T R0.re et arsly (LI

waEi’%@lﬂﬂﬁﬂﬁeﬂéﬁE xWO rﬂgoﬁﬁélé’réér@@1a?§5ﬁd§%%ﬁ&5¥@0&%veﬁ@odlum

t t |
SUBTRISEN SIRToTRRS At PO PR TR Ao e iy PSR ety
4-pRdpyl- @Qﬁi—ﬁlﬂa&ml&&l’@pﬁ@ﬂiyl)ﬁbyhmlﬂir&—z-éérbmltrtreemn/wéllowfgum (11

e} ok it (GGt B 1 it 8t L S shornecegd OF.

2H)ELOF (t, GBOMBT)z 303 g0, 10per was then seper at-ed,
then washed with diluted 5 hydrochloric acid (0.1 N,

500 m), followed with water (2 x 300 m). Oganic

-EXAMRLE 3vas then dried, solvent renoved under reduced

4-;8-'@@. &:%g{-??rogp&-s!%w%ﬁoﬁl@@hﬂﬂ%}?%i&iﬁbz%’hmcﬁﬁ—nge'
ny acetat e . as eluant to

A: 3j Srdiozo-fwdrpks (8 drforophenyl)-hexane
hy diraméﬁxrr@cpyd eﬁsl&rsoftsbalmn HEEEDY: i Beash b )OI gnrddilﬁbtﬁyl
eth;ar @ég@t ¥ 1(pl)was pdé%cz %agoj_ ﬁ) Fcz@ﬂ)(g mn&%& w%%%w( ?c{degl
ar%irﬁa;-bu_@yr&ﬁctﬁ?e (13% folioit?zdbi(ﬁﬁoﬁ(mse ARibitidh of @b dtiner sulotion
oA Ry peei SRR €)1 sinyies T Mty s e
alidvinad tpIstimat Irdqmy temmpegiatnre forTi@ hdaes. Etianeli (h mbfwas then added to
deﬁrﬁneetx@%ésss% Lﬂﬂﬁ)dnée (o 6?%9 %Hé( %rp@fﬂqhe&s(s%r& bh biianABE!

m xed sol vent of
munemmw@%ﬂ@ mwwqtm rgfnic eflsjepeww hegk

dmﬁt@é‘ hgarochTJi% a@idx(b UirNe SWI%I)Sthéﬁ &uﬁlﬁiwafer (zopmd RNTEhat (Eye? was

hour s iluted a%[et hl}/ acet at e rSFFSOO
them qﬂed?ﬁ%' %?F’Bc'f‘lﬁ“ép'ﬁ% S&%@ﬁé%ﬂ%ew KngR{reguced Piesshts- T
reéa@aﬁe\scz:olm%a odrsélad geMBngYedolLmdsttyphatse (50) aesitant to

(08 [ €SS e to
e T IR o R SRR Sehg (81 1k MR (GG 8
(s, e, 804 aie M), )7 7¢xylr1hh)1 abHgd(B1)96.9)s. k). &Ud@\ Fhodbett, 2H) '
C hogSt e t hout further

1 Im? xatlwzegrsfl—%l\/ge‘)({] gp:_WIS 8. g 8 Z (m 2H),
B. 2-raethvigffanyhy4-(SHyydroxyierg - ifiyoromethy Iphenvhpyrimidy e

3. 49fo(ﬂ§e sohifibn oB1 1@dt()0-5~?—1 r@;}y-%@a -hﬁ?lubmbhgﬂyi)lﬁexaﬁé (32 g)in
|sqﬁafq(ﬂaﬁ%l (g(g gé\é@g:ﬂ%?jleqi #énetﬁyl ISOthIOUFéJn?lﬂrT? EE%‘I: eyslaﬂtzgfp 5)' )['hg vri

mixture was heated at 110 °C for 4 hours. After cooling to room temperature,
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To a stirred sol ution of
2- et hyl sul phonyl - 4- (13- hydr oxypropyl ) - 6- (3-trifl uoro-
met hyl phenyl ) pyri m di ne (200 ng) in dinethyl sul foxide

S was added sodi um cyanide (27 ny)
Wﬁ&'iz?!’?’dglé“ﬁ/vas stirred at rogglten'perature forIE@Eﬁ%OH§/°"62“
c

then 25 poured into ethyl etate (50 nL) and washed
vvlth wat er (2 x 50 mL). The organlc | ayer was dried

tne i 0?,15 g Jdﬁﬁgﬁan% 5 %/go%ﬁ detﬁié' %%(C({Jrg Was pHhiEg

to réﬂlﬁ)&ml-ﬂyai'r chetrpat(ﬂﬁ)PC)feﬁﬁ (@ns rAffeIr mmmbqfhyiwgn@ny |tr)eirpwr i

B 5o O .08

waled (50D ). Orgargolayey, wap thgn sepeged, thenwashed witfpdiBitedy (¢ |

: hy%@%hi o a% dbt1 N, 340 %o%e% with Water (2 |)'<|)300 M), O darkO8yet was

thenﬂ'@sd qutyéaq remﬂ\@ qndebr@aa%ﬂo) Pressu. Pe Fsiftp giRsRimned on
sﬂlcEHE‘é]YJlslhg Bé’t?dl BhdlEth r;l a%efagé hoi)lfalts reldaﬁt to@ﬁre 2-methyisulfanyl-4-(3

| u \/
SCRHER O MR, T Pyt

(s \mas; gamttiact )0 7. A6@pH Y, 7 &8 (azf 14}, (7&~8Hyd'h1),x3/74 t 2H), 2.92 {t, 2H),

D2 Gl A IR WA ooelon T ™™ > o

C: E’@’i’ét@%ﬁi e e uptomethyttienywyrimidine
r GS% EHJ&;@H&B@ ﬁagnsaiférfyr Egs ﬁ%&ﬁegapw Blzgmwo%a‘tm

phe_rm)nﬂ)mldrde (7elg0ip @rmizediselyans af PpREERO! an(awateé@éiﬁd?f 5 %a)
wa@%d&&ﬁ@ﬁ@ﬂERQ@ TFH@ n’ﬁ)@ur@f\a\fa@rsq”ed at room temperature for 3 hours,

0XO0 -t r fl
thepIHpR YD A (508 e BT T A e M5 7 1500
mif OPgdHiD laydYidrigd dved @6d|ﬂm(sMb]=h‘f.e 50!\3&@0%noged under reduced

e e e LAy
pymaine dralas cryds plvdnciwhikch wias léslaGZOrng;d Re@Sithoubfurtyer i n

purél&cgf ?lﬂht rl\'l\)l ng.‘llgnﬁb BX@ﬁ ﬁ%d?@ 7pé7pﬁ{ '2?!5 %8((118 ‘|+)I) 3.77

Sol'utio
(t, 2H), 3-48xo- i’pb‘r)o'pw §t-B4)( 310 (inf Pidlor onet hyl phenyl ) - pyri ni di

D: Q333ﬂ$ il g-trgfﬁ:%rc}pet hén@[)—ﬁﬁﬁﬁ@:ﬁé—tﬂdahﬁ)n&@e5

m Xture ne m crowave ?%trl UO!"O

f or TOF@t'ﬁ?%S°5¥'th"t‘%§ PéaethHSLAPffOPwH S BRPTRRY g
mewmylﬁfyrlmlﬁel (2@5@ Hg§ il dirpBthp MRk US mLANhs apded bdham

cya g BT ThR TS Ve PR oS SRET B 57 PRy B eny
polied ity ethi abetite G00at)od ivashéewilawates (2 abEulnT ha odapir

- iaygawa§ &4 J‘g)? gc}ﬁltna Nﬁgtﬂ%@% %?m,@@ Gt ?’e‘lh Ef;d le? s!é% (a%%%nfed

usinly prephﬁatﬂe-@tB’L(Jt 4-(RHydrogy-82pgl) ﬁ43—(mﬂpo@pﬂethyphgwlppﬂgwldme-

2~ gPRpieygs gy 5= i () 57 M) Bbos Th
THRINGR €aRP ) Ceielin R 1 T 7508168, 78Rl

3#1]@ RPPE. DI 2H) £2.07218 (e Wi iTv£308.3 (u-p epane t he
foll ow ng corrpounds 20

4b: 4- ( 3- Mor phol i n- 4- vl - propyl )-6-(3-tr| fl uor onmet hvl ph
EXAPLE par i m di ne-2-carbonitrile 'H NVR (CDCl3): 6

4 é—llgl;g%rfggn 1 gj(pr}hpv%@ -t ofBtnybhbav) byfifidin-2-Mibonittid 9

A: 4-(3-oxo-propy[}-6-(3- -trifluoromethylphenyl)-pyrimidine-2-carbonitrile

Dess-Martin periodinane (104 mg) was added to a solution of 4-(3-hydroxy-
propy))-6-(3-trifiuoromethylphenyl)-pyrimidine-2-carbonitrile (50 mg) in dichloro-
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_Ea

H IR (PRI P BB frn fAH)OF-Berkst b phEhis0 1Bl 7 BRiCalT Hie 224,

4H), 2.96 (t, 2H), 2.38-2.48 (m 6H), 1.98-2.07 (m

2H). Ms nlz 377.4 (M+l), 100% 4c: 4-f3-(4

4- D|quoro-piperidin-l-yI)-propyl}-6-(3-trif|uororreth
henvl )-ovrim di ne-2- carbonitrile 25 "H N

éﬁ&i@)‘“ 6 8.31-8.33 (m 2H), 7.83 (d, 1H), FeTFE2pY006266
H, 7.69 (t, 1H), 2.95 (& 2H), 2.55 (br t, 4H),

248(t 2H) 192205(m 6H) . I\/Brr{z4113(|\/Hr1)

mefhangis 101 200 e 854 inosuopSTSIo SHYE StEorm mRer Tt fol s
Thé pideure Was than wastie et watea{3oohd k), Idged Hmmlﬁm@te 6

anc? ?vapi%ecsag(rg%c?{f%resglgé %_éff&dzgg%o?? %rég Ig§ {3 ﬂ'lhq%' @1?!
phehyR ®y(imidirgd-carbioriiglezas@sorewn siid)(70 vB). Szméag'ﬁlﬁﬂ
10090% 4e: 4-(3-Cycl ohexyl am )

|no propyl) 6-(3-trifl uororreht hvl phenvl) pyrim d|_e 2-

pieafiding1 h-oropp)-Ritriflicesemethyipheryl=-pyrigiding-2-garboniyiie

7. “ 8'?0 é@uspﬂs’ﬁklon Zf 171§cr6§0rodd'ﬁ angboﬁ&yﬁhde Hoh mg2287% n(rﬁc;llg) in

acejqq}:trllel(o-ﬁgnlé) was Wp’edwnd@e é@ &L) 7af;e}t_%gcn? i of @ié 234 6m
so[&uo%fk (gfhxélﬁ}oﬁ(lb'lb -(3irRBrohelRIdheny! Bidrimidie-ParbdRfl3(49

mg; W(fc)ﬁfroﬁ‘ﬁ"))? }0 B n'tl_é ‘l#lle(nfipure veasorpeﬁe% in the microwave at 150 °C for

10 v, N8 YH phiesy lubepiging Bl \ticmesi2r waliddiration appara, and

purél é{é‘?‘%% PEZQHEPE 29 glyce)ocgg qeill_frzo%;;l)- é%l?(%u& %ﬁ)gh%“%'@')‘

pyriniding{)carZir@fle (Was isoRitgd asza 6argynmi (12 mgY), 2.69 (t,
H FM& c?acgg /@a% s Z{ng’?é”gz (aL11957 9 (a Stk 7. 25 13), 348 1),

2.93eR yIZC’r?e% g (. nbZ-B108 sl 263 (48=160 . B Iribic héh (e
2Hg\{'23'10§$ rﬂ‘m)ﬁﬂs%szW@’(Wﬂl gs%le 'H NWR (CDCI3) 6
8 (d H, 7.82 (d, 1 H), 7.69 (s,
1H, 767(t 1H) 720729(m 5H), 3.49 (s,
The bocedur® dieédribe@ bhovevad Gurtheb Bpihiied, iisingh appto@iitd smine

de%%qiﬁ%l@%pés%@ g\ngrgdmp%nyz 411.3 (M+1), 100%
4bi £:(8-Womhpln-6-v\-Foby!i-8-{ipiflqureniy

o zqgﬂf'gd la)ei;Bé% Hi@mcpg @%wg 78783@D ﬂ% ?é%'(‘!) 1H)83%% t
4H)R,96 (2 299 .88-2 2,9|Xm BH)6 0.982; 072(H) 2Hp I\@n(@fi??gq_[?\/SH) 100%.
4::'14 BP12%-Bfubidpigelin-1lyiBSodyild ({ fihudrbhhethOioRdnyl( Syrimfitde-2-
VB iz 363.3 (MFL), 98% A4r.
E@M&(PVH di n-4-yl net hyl )-am nol -propvl | -6-(3-triflu
MR DML )P B 8IRMLY. 3Pk, 2M) 0T B (R 1HE an Teo@| 1 269 %, 1HY), 19\ (t,

2HL%%€%4EI&%%_B 2?9 13@9 2. g§ (r%%_\% MSjﬂ}_Déﬁ (&%1(%00
4d74 WM&E\/I( perddif)-1-yB-p8s i fhe &7.3-

H) 200209(m 2H) I\/Brriz3980(I\/Hr1)
4|:4(3PyrroI|d|nI

2Hiyi“i) h‘eb 8(5? Hg i&@%ﬁ .88 §0§5(m( QH%JM#)m/z 8984 (MM)
(a, 1" 797 (s, 1

100%.

4e: 4-(3-Cyclohexylamino-propyh)-6-( 3—triﬂuoromethvlphenvl)-pvrimidine-2-ca rbonitrile

'H NMR (CDCls): & 8.31-8.34 (m, 2H), 7.82 (d, 1H), 7.78 (s, 1H), 7.68 (t, 1H), 2.97 (¢,

2H), 2.71 (t, 2H), 2.35-2.45 (m, 1H), 1.92-2.03 (m, 2H), 1.79-1.81 (m, 2H), 1.65-1.77

(m, 2H), 1.54-1.65 (m, 1H), 0.96-1.32 (m, 5H). MS m/z 389.3 (M+1), 100%.

4f: 4-(3-Isopropylamino-propyh-6-(3-trifluoromethylphenyl)-pyrimidine-2-carbonitrile
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20 2.97 (t, 2H), 2.44-2.56 (m 6H), 2.00-2.07 (m
2H), 1.74-1.79 (m 4H. MS mz 361.1 (M+l), 100%
4k: 4-(3-Azepan-l -M -propvl)-6-(3-trill

uor onet h\/I phenyl ) - pyr| m i d i ne-2-carbonitri|
WOQBHHHY 5 g 34 (s, 1 H), .8.32 (d, 1 H), §§T’FEZ“°WRZ“
, 7.78 (s, 1 H), 7.68 (122 1 H, 2.94(t,
2.58-2.61 (m 4H), 253 (t, 2H), 194201(m oH)

Rdopchl eyl ebeb i 20, Y BaTt ref s ibmad b e

2H)p|26&0y(h0nnpvm) miadi (e212), daesezam {mij id), 1 03 (dVRH).ODB) 137 346.5

o . 8.32(d, 1 H, 7.82(d, 1H, 7.77 (s,
(Mﬁ)%)%b? 68 (t, 1H. 298 (i 2H 248258(m2
B thv)en N PEH)Y -0 L] r ik «i]f]

car&!rﬁt@93 5 (Mr1), 100% 30
l() cIo ent | am no- progy) 6‘_53tr|fluororre h%l
'H NMBAGDE a4 (5 A, .20 by 821l 1 7-6e. (DG &) & B
7.28738 (&SSH)lid)c;g (8 @@) 04 @AHH), X4B156 (84, £R), 2249)(s, 3H)67.97-
é 1H 1(Zb ;Qéo,sosszo(brmzH)
2.0 (’042"@'(]“82?/541 38D 3P%m 2H), 2.00-2.13 (m 2H),
4h: k-(BAsobliviitdipro ~(3-triiGerbneth nrrﬁdm ZaDPEIr

AR pStOSE 528 101 870, BPLER éHz 470 10t SR )

2.9p [teRy)02.p9 Kt il RAe-(2, ijai B5Ai06r(in| éHWDB,@eD“@ (e 1thd .91

| 0 23 "HNVR (CDCI3): 6 8.35 (s, 1
eH)Hﬁg’?éggéé&%z%?/ 7.82 (d 1 H. 7.79 (s LS
carg, I195202(m 2H) 124184(m 12H). MB mz

'H NM&@Q&M §. 5%81? %%a 4@%4 éugﬁb ‘éﬂoﬁﬁe 9%%#‘0 TofD (5. 1H),

7. GBQH ARy, 22457 Eﬁ(rﬁm)t gisbas,' 2NNV/BO (1CR9), 3)73 € 21)350¢-2,09 (m,

8.3 7.82 (d, 1H), .7.78 (s, 1H), 7.68
ZH)(WS’W%%‘V&’/) (H%m/“ 2.68 (t, 2H), 2.43 (d, 2H),
4f: 4-(86v2oiidih-1-Mhpradi)):6- @rtﬁﬁudtomahﬁlmm_@ﬂ)mmm 5

H &%&:Pé;},?%s%?é?s 137 (5,19 782 4 19 7708, k] 7ﬁ§/(tg1i-i),
2 97y, )ZHp)2r44Pﬁ 561{medidy a@ﬂb'btaﬁ tnmaHé 1.4 1 79 (vaH -(MerEy 3611

8.32 (d, 1M, 7.82 (d, 1H, 7.79 (s,
(M§1)3‘§)0% 681“’ ’ ( : H, | ’(. H)i A ’(“

- (' d NS
'H kQ@é’/eCD‘tqg 648%31£ZIH) 8.32 (d, 1H) 7.82 (@ 1H), 7.78 (s 1H 768 (¢, 1H),

2 S 2B B S B D5 Hﬁ@fﬁm é#kh#a?{ eBad B

MEﬁmﬁB’Sé3((M+1)1H|}30%8 32 (d 1H), 7.82 (d 1H), 7.78 (s
Qi ], .

Az ‘ lca?boﬁﬁtle
1H BIMR @DQIJ)/H&& 35@0% 8.32 (d, 1H) 7.62 (d, 1H) 7 77 (s 1H) 7.868 {t, 1H),
2.98 (t, 2H), 2.48-2.58 (m, 6H), 1.91-2.00 (m, 2H), 1.51-1.72 (m, 10H). M8 m/z 403.5
(M+1), 100%.
4m: 4-(3-Cyclopentylamino-propy))-6-(3-triflueromethviphenyl)-pyrimidine-2-

carbonitrile

"H NMR (CDCl,): & 8.36 (s, 1H), 8.30 (d, 1H), 7.81-7.84 (m, 2H), 7.67 {t, 1H), 3.48 (br
t, 1H), 3.08-3.20 (br m, 2H), 3.04 (1, 2H), 2.26-2.33 (m, 2H), 2.00-2.13 (m, 2H), 1.71-
1.84 (m, 4H), 1.57-1.68 (m, 2H). MS m/z 375.3 (M+1), 100%.

4n; 4-(3-Cycloheptylamino-propyl)-6-(3-triflugromethylphenyl)-pyrimidine-2-

catrbonitrile
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4r: 4-f 3-(1-Ethyl-propylamino)-propvll-6-(3-trifl
uor onet hyl phenyl ) -pyrimidi ne-2- carbonitrile 20 '"H
NVR (CDCI3): S8.35 (s, 1 H, 832 (d 1H, 7.82 (d,
1H, 779 (s, 1 H, 7.68 (t, 1 H, 2.99 (t, 2H),

WO 28124106 o) 2.33-2.39 (quin, 1H), 1.95-2. 65%‘%?%005’0“62“
2H), 1.35-1.47 (m 4H), 388’ (t, 6H). MS mz 377.5
(M+1), 100% 4s: 4-(3 (Methyl

L BB S T o 3 s

2. 96@D@H$)z 670(t 821942 (58,2.64 {rf),, 118, BE5-L.02 (b, BH), 17248284 (i, 12H).

7.68 (t, 1 H, 2 87-2.95 4
Ms%sfg%g(mgz‘ib"&%/zg 2. 37 §m 1H)H) 2.25 (s,. H)(m RS
40:14-B886TcIobxyimetyHrmino LpSByIILE-Ttriflmromefhyiphdbvirpyridbihie?-

ML) 58% 4t: 4-f3-(2 2

CBIROERR | uor o- et hyI am no) -propvl | -6-(3-trifluoronethvlp
'H NMRACDGhyr§ Bid8i(haH2-8.3ath dHl. 7¢82 (8. B, 7. 731K (M)*H)

2 9? é@zﬁ)l E?%‘é (5%H5')2 438(d4§-ﬂ) %6& ddy m< §H)2/é g551 7718#)1 AHY- l@E?-_Dm/z |

403350\6*‘( 10004) | 2.21-2.29 (m 2H) |v5 m{z 389.1 (MI)
4p: 8% tert BuivinihSplofy MBI B fiubrbmethylphenyl)-pyrimidine-2-carbonitrile

o AR RSN
2.98. (3221"3; 2466((M 2H3HN, 9472, @Q(rﬁQZH)lH)ﬁ B, PRI).(MS i) 3633 Ga+1),

ok 1 H), 2.94°(t, 352H), 268271(m 4H) |
°53262(m 6H), 2.34 (s, 31) 1094202 (m 28,
%) P " 2 : i )

cat ﬁ{el.leOG PCTI EP2005/ 006266 24 4V 4- (3 ri

epan- 4-yl - propel% 6- (3tr|fluoromsth henvDP
'H NMR (i068)25 8 A ®otir)t §-82 ¢, 1H). NIVGR (dCtidy 3)78 (& 18‘83?35% H).

2 9?')@ of), %369((@' 21% i‘&m (s7 2E||§> 1($n-2. M%ﬁh 2@ &30 géi 9H§L N8 m/7 3685

77 (m
(M*fQ»rbOO‘sz m z 391 1 (MH1), 100% 5 (
4r. 49341-Ey R pyhaioRropyPeYd-trlfludromeihiibherynaiEinkidesheny D
rimdine-2-carbonitrile '"H.NVMR (CDCl3): 5 8.31
QPEMEH), 8.26 (d; 1 H, 7.81 (d, 1 H, 7.72 (s, 1
'H NMR {CI8H,)( 8 8.3% (§))1H), §.326d, (1H), 7283 (d, &) 0.78t(s, WH)H). 686 69),

2. géﬂ& 2%5')21@5'@ 22%—9(?%.3% %qt%@hﬁés%og Wmﬂ 9§£13 7(m, 4H)

0.88{t BHY. MSPYH’ZI Hi7rb- QAHfl),- lﬁ@ﬁfczyl am
t’ﬁ ( !

t"*es 27 (d 1H) 7.94 (d, 2H) '7.63-7.81
H (\!W\R Echﬂc;i;éébzz((g M%sﬂd 2Il=|')77@d(mH .79 (s, B4)86.66%t, 1H),

R/g)?ﬁ@‘ %5@@2@3‘0 %é iy(m EQ—I 322%50%,9%)1 3901 2D an),

1. 5|3L'Ip'ﬂ]’(a'zl4ﬁl-) ]\ﬂ&m/pmmﬂkwwﬁ $8B46trifl uoronet hvl phenvD- pvr
4t 4% (& 9% 'I%‘lfluoro-e?t’?vi% Hb :;ru)\ﬁ'l 6-(3-triflucromethylohenyl)-pyrimidine-2-
carbonitrile

"H NMR (MeOD): 8 8.51 (s, 1H), 8.48 (d, 1H), 8.24 (s, 1H), 7.91 (d, 1H), 7.79 {t, 1H}),
3.82 (g, 2H), 3.21 (t, 2H), 3.08 (t, 2H), 2.21-2.29 (m, 2H). MS m/z 389.1 (M+1), 58%.-
4u: 4-13-(4-Methyl-[1.4idiazepan-1-yl)-propyl}-6-(3-trifluoromethyiphenyl)-pyrimidine-

2-carbonitrile

H NMR (CDCly): & 8.32-8.34 (m, 2H), 7.82 (d, 1H), 7.79 (s, 1H), 7.69 (t, 1H), 2.94 {t,
2H), 2.868-2.71 (m, 4H), 2.53-2.62 (m, 6H), 2.34 (s, 3H), 1.94-2.02 (m, 2H), 1.76-1.82
(m, 2H). MS m/z 404.5 (M+1}, 100%.
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HNVR (MOD): 6 8.51 (s, 1 H, 847 (d, 1 H, 8.24
(s,.1 H, 7.90 (d, 1 H, 7.77 (t, 1 H, 7.21 (t,
2H), 6.93 (d, 2H), 6.83 (t, 1H), 3.11-3.15 (m 4H),
2.99 (t, 2H), 2.63-2.68 (m 4H) 2.53 (t, 2
WO 295121063 (m 2H). M5 miz _452.1 (M), 100()/%’%?2‘“‘5’0062“
4-r3-(4-Benzyl - pi perazi n- # el)-propvll-6- (3 trifluoro
nmet hvl phenvD- pvrl m di ne-2- 20 carbonitrile "H NWR

carBoerate(t 2H) 2.38-2 55 (m 10H 1. 97 2' 05 (m 2H).

"H E@&{gﬁéeﬁﬁs ng %pv‘%‘o&%?é%t (?ﬁ roma ;Ejﬁe%%@

3. Qm(tmaid) AS7 (Qstzmrﬂoﬁnﬁm ri2He M&mwwwwo 8.35
: : HI yrimidi r§22 &é}borl[trllé)

1 MO 4 Brs E5J1H) . TR 1H)
7. 1%155H)26576 (t (1%6%@ (d 2H)4§ Zotbr QHIH 3227053 24)14.06 1§ 2R, 15-
30 EXAI\/PLE
2. 1@“@8%&@&’66&@6@@% ?Sé propel - pvri m d| ne- 2- car boni t
4T 4430 4-PidiR-2 B bE R R pr e e~ Butiifluntothetmipheoll)-Bothidine-2-

Ig) was added by portions at 0 C to nethanol (150
——E@—“ ®The nmixture was stirred at roomtenperature

TH oA (CIDIIsS OIS (dnIHBLE (sc 0], IBRY (it 16)C7.9438, BH), Gu3ens]
(1. rgi X -
e Pl A AL i PO o AP B SR, 267 200
20(?15 Bd)) MvahElt?hér(MHX 22%.nl) was added dropwise at 0C
L2\ AN (RIe il 200 Blobhi 8 9-9%@ MWM.
e was refluxe en concentrat ed

_&’@ﬁﬁiféﬂﬁ reduced pressure. The reS| due was dissolved in
’HWF@(Med’é)t §8.5AG%, d1I-P| gat (@NHN 8.5 @ceh), ¢.9aqiNHINLITY (¢, 1H),

Zhify b oo B kel beaaer R b SR 5%‘:23%5 (m,

4Hamobs(sqpincz:wmh3(rhrmn uamwmemma{wed pr essure to

caﬂaﬁmﬂzlgbr S, 2H) 568 (s 1 ;232 (t, J=7Hz

‘nglﬂhn%{%oﬁg f.'if >0 ?ézgl %7%28@' frllil) 74’8}5 71H5|Z7 63"(9 AHPB:7 25-
7. 39omuBHorB 48 {3p8 229 248 Ty w&)hh%ﬁ Oél(rm 2y MS

m/%@és@ﬂ\ﬁeﬂ 15685 dropvm se at OC to a suspension of
4, rrercapto 67prop - .
&

BridrByridiny Ayi-pips azxﬁ A DMILE 4 ) in
zdaa{mmngture for 15 mi nut es After cool ing at OC,
n 1
REIROS a6, e ?.%?182 (Y 18Rl oo s, e
7.8t 161),VoAT &, 1H)f&®0—6465t(mr%|d) 3 53 (nrrsﬁH)rﬁ%Etit pﬁH)a% §4-2 57
(m'B), 2487 eﬁrﬁ SR> HEH0 A Wa B PREDG DAL, YEURET

ropano

EXAMPLE 5a.
A-(3-lsopropyl-phenyi}-6-propyl-pyrimidine-2-carbonitrile

A: 2—mercaoto-e-pro_pvl-pvrimidin-4-01
Sodium (4.6 g) was added by portions at 0 °C to methanol (150 mL). The

mixture was stirred at room temperature until dissolution. After cooling at 0°C,

thiourea (11.0 g) was added by portions and the mixture was stirred until dissolution.

Ethyl butyrylacetate (15.89) in methanol (200 mL) was added dropwise at 0°C over



10

15

20

25

30

35

15 under reduced pressure. The filtrate was
concentrated under reduced pressure, triturated with
water, filtered. The second precipitate was
successi vely washed with nethanol, water

WO WAl . then dried under reduced press®FEEPHREANG266
pr eci pitates were conbinédl to afford
2-met hyl sul fanyl - 6- propyl -pyrim din-4-ol (15.5 g) as

white crystals = 158C). 20 'H NMWR Od5 3;
- 30 aningey. SThe{puxturg \&gsp (giuxgj_ﬁor 9h, sthen cg@cec&?Dngﬂnde reduced

pre@su.ﬁé “The 385608 was2dBsodGPwhter. AteF adidifigation H)th aﬁetlc acid until
pH= Sﬁjglbclé%rgﬁ% f06f1LhY1LaSrrl1Jixtu?env¥!elé [Itgreg pﬁ'xe l.g‘gc}pl{n te was suAccesswely
washedBhifhyw ster ér&h’;bprﬁpaﬂfoe plydn- girjerd uridgt reddeeal predSurd togdffarey 2-

hosphor oys  ox: Q ed for 6
mefi3Rp SRl by Sl T S By F 22
H NMRUOMBEPHgSs 2.2 (bThe2H)eS bl s WWas2. 8 (tui ed Hai BH) 1.60-1.50
t d poured in ice. The | ayers were
n1g%ﬁn#§§§gf ?heh e aqueous | ayer was extracted .
SEV imidind-ol The conbi ned organic | ayers

.Werﬁﬂkr sS&’m ng gaﬁgéiw hﬁl%mkﬁ mefHahBie('lqg rﬁ'(_}dwas added

concentrate er reduced pressure to af
dropwisf | a5105C 2o wmneﬁan PhAYIErEARP @prwwbwmw gt (129 @ in
me%anélo(a nﬁ_s) ahe QhiRNBCWES ktirretD at HON\Bn(o@aQrS)forb‘iS Mirkles.

Aﬁg,.q)oolng) at/0" C( tlodomeghayie FQQFDB rgﬁb waabgééied r'i_xbopw;se oVer ‘7 5 ‘nnllutes
Thétnitbier @ae stfeddan asul i@lmératﬁrqofommehewrﬂhan ditered. The first

ol s R RAR g ey e It AEH e

under obtimed- @resertdryTisu Fikratey Was- q@ngewﬂategylundw demeg Presure,

trit&ategﬁith%atgm{tgreé ”rrB%\Acéﬁégut-éHﬂta twagcé cg] ;vg& a‘éﬁ@d ‘with

room terrper our s
mefhianole weter, iForsonanet ithsint died wasler @ﬁyé@%enewrsf %& ﬁ@?‘P'tates

welld Ec%r&bﬁi/lﬁ% lo Ry @m@ihy!%a%?l@bﬁb%}lﬁﬁmm EP@%FPQQ%ﬁe

an aqueous sol ution of sodium netabisulfite,
CWW&FéF‘P =h8®¢kiturated with a saturated sol ution of

’Hmméb‘-‘&gr bonas s, 1) 2.ar s ahf 2ubessas ey, We6h.55 (m,
dried under reduce pressure to afford
ZH)AD&QI(BP’O'Q HaettBanesul f onyl - 6- propy! - pyri ni di ne (18.3

c: &ch@?&@ nib‘EhMIfﬁfvf-SAMﬂdvﬁpwm’umde(rrp 730). 5 'H NWR

%Jspefsgnl o; %%ul&nx! %éromlgp'g%mldznf? E{Z( 1§®] gT) in

phdbpharous opyobloyidie (66 mL) wa2 refeixha fre SuiofisnYihe Siyanbyes dip\}lled
off! Jﬂdg} %%CI%? tp?t%%%r‘émﬁ@r RERAL GudD iR With CaitiB@bhethane and

poured rim kdes (The i ipiess yieprh sapiatad) fhan | theliranyaus. lBgs was extracted
t\M{:Em\lut)ﬁ mﬁleaé%& e$Rd \eBhpindd d§danid Qay4if Qeret dibd rRE€Bodium

at nosphere, to a m xture of

suigbaie,| F%e@aﬁ%tmg%rg"epowmer gepiasa RS R dfferg 4-chloro-2-
me(r%dsllﬁéhyl -B- pmﬁp! byri&ﬂdin@(‘ﬂ?sﬂi)@r'lm% -aphrBYEngeLINI C aC| d

N Rl S P 217645 18 BB s Ao Ve QR (et 8 057
(t, /=7 Hz, 3H).
D: 4-chloro-2-methanesulfonyl-6-propyl-pyrimidine

m-Chloroperbenzoic acid (65.0 g 378 mmol) was added by portions over 15
minutes to a solution of 4-chloro-2-methylsulfanyl-6-propyl-pyrimidine (17.5 g, 84
mmol) in DCM (350 mL) at 0°C. The mixture was stirred at room temperature for 24

hours then filtered. The precipitate was successively washed with small amount of
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under reduced pressure. The residue was partitioned

bet ween ethyl acetate and water. The aqueous | ayer

was extracted twice with ethyl acetate. The conbi ned
wh30wrigam ¢ | ayers were dried over sodi um sulpoiraregos/oos2ee

filtered and concentrated 2dnder reduced pressure.

The residue was chronat ographed over silica gel .

(eluent: Cyclohexane / Ethyl acetate 7/3) to afford
DCM, yarl eoweons | soltibe hof croyisitra ietabistfiten weert aand . trituAdiéde with a
satﬁrakegar ?otlutgﬁ (ﬁf) ﬁf’q"ﬁfﬁebr%‘iﬂrtj"-”it-eng??{ crl] gfsf l}rlns\fnovr\]r?/:?heg W|th wat?r dned
undam r@dmed( 0880 ty) afferd obrlaiorietctagneaifofyf- Smw@s@mlqh@e

(18( 93"(?%9% o?vah:tElsM\ﬁ CDg 5 8 0-7.9 (m 2H)

'H NMR gy 327 9542 ‘83 f( szlaf)i 21879(5J1~ %5’2(2# 24%)1 7 ime%l

177 6H; 1.03 (t, J = 7 Hz, 3H). MS mlz:
1.0 J=THZ 3

%%9 1 (W 1H.§ HPLC ( 200- 400nn) 99. 3% F:

_____ M)-25gHiangsul vs HEIBE ne- 2- car boni t

-rl |ot§§¥ﬁjrhlmciéﬁﬁﬁia@e (@@mg 632|) was agdeghiat and
e R oy p et Mg ¢ & M bweie s ress ey ek

undeg & AifrdgerydtriosphavEQo(2 mixture of Mechibraunethavasulidnyr6-pbpyl-

vl R E IO dof o B B 8 P
dimgirexpatharect4bol}. Wiheeniwiutehwes rafiixecctor 48 ehours'lthm combntnaded

: unc%rrgé&rc%d ﬁX%ra fe WHeCr e\gﬁ&gg% éno%é 'E)%twe%f'\'%ﬁ%il c%@{ate and

Iums [ter concentr at
wateédmeeaqmg daes. wash@drraét@ﬁ dwevevwﬂﬁ sty apcdaiat Do apmeiged

orgQM@rtaﬁri '\nﬁﬁe Qﬁéd (RLUSHiim gﬁfﬂh%eﬁﬁé}@d /angtd%)ﬁlzerﬁ\"éfgda&r%ler

pink oil whic gstalllsedln
redH am%ssu;gf t'g]e fqaqlqueayvagnchromatograph d over silica gel (eluent

CydoHekahs PEIYPadetNBFBY k9 affore Wiyehow 6i Whithtryspiflisedrirtpdiane.

g i =loN, AT ronRy B >, PeipBpesulng 8 sty piniin o.se0

g)\ﬂtwqbtinédla:{snoﬂlwhcte §oiB{(Mp4 82n¢). 2H); 3.10-2.95 (m 1

H KM& @@é@% %gb { g]émz g%) 7]719@' iﬁggéﬂ éﬁ;—%’ﬂvé‘ﬁ’fz(g( Sy, 3.1

3.02606 11); (2\613.85 HPLZH ( 295—14&5an)2H) B3I, A0 120661 11203106/ =

7HBAE ﬁﬁ/@@%ﬁwzﬁp@ bfinfl98a, bed procedure
furt er app u3| e appropriate boronic

E: -0 2 (1] Slomeapt@Baengie of the fol | owi ng

CO”@@Nm%yarﬁ@e (6% . einéﬂ mﬁlo?/R\n%@@ddé’d/ Bl fgbm tem%erature to 4-(3-
i di ne-2-carbonitri :

isoprapyl-pheny});2 C?thafewlfony) -Bepyory! Esnr(nmne 3(261 ) ) DMSE (%rrﬂr]r
Thé n‘%&l)lre waD&inkd &R rédiﬁx tehhDaratlireOfdr Cthouds, Theh d:é?utaoaéﬂ betMBen

€1 &

el oaid gt el i RBERUSBERY P ks B8 W,y acetate

Thercainbiae? oggnizdaydrs Wees WbHIMRVI{rODEIE3 Jriéd odar Godis, suliHgafe,
1 6.

fiﬁel_Eog f%ﬁb 30?):%17& é’h'S %(E?er regﬁ%é% r]e'égtfe ?ﬁ%( g%sm%u %as

chr@matogr@pheq 0%‘-8]]_103 gel( uegq-pyclgheggnq ﬁEthyllgg:egat&'il;S) tqzafford a

pm@@ﬂ g:vhgch%ys{télhseé it pZntEke A@l’é} filtedRoraZ 310 PpRopgi-gHdhH)-2-cyano-
6~ propyl-p3§rsm|dlne (164@59) was obtalned as an off white solid {mp = 64°C).

TH NMR (CDCl,) &: 7.98 (s, 1H); 7.90-7.85 (m, 1H); 7.71 (s, 1H); 7.5-7.4 {m, 2H);
3.10-2.95 (m, 1H); 2.85-2.75 (m, 2H); 1.90-1.80 (m, 2H); 1.32 (d, J = 7 Hz, 6H); 1.02
(t, J =7 Hz, 3H). MS m/z- 266.1 (M+1). HPLC (200-400nm): 98.5%.
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5d:
4-(3-Trifl uoronet hoxy- phenvD- 6- propel - pvri m di ne-2-ca
rbonitrile "H NVR (CDCI3) 8: -8.05 (d, J = 8 Hz, 1 H);
w@2@81f%1306 1 H); 7.71 (s, 1 H); 7.58 (t, J 8C1FIE;P2005[006266
H; 7.42 (d, J =8 Hz, 1 Hy; 2.9-2.8 (m 2H) 1.9-1.8
(m 2H); 1.03 (t, J =7 Hz, 3H. 15 Ms niz: 308.1
(M+l) . HPLC (200-400nm): 97.1% . 5e: 4-(4-F 1 u o
The eb@emmshryuedmtecmdmeswps bpiber apiedd wHingethe-aparapistenbdrenic

acs&]d%rga[}\?eg t%fﬁgmr%ﬂﬁe ??ﬁ’ovagg &(SJmpoLndsS Hz, Jl H);g
‘ r2-03 i7(s, 3H) 9-1.

( =
: pPY-Dyrimic Al 1. 8 (m
M ﬁbhaécbcﬂgs(éis%os (h hlzi%/ 731’*) 'Mf‘v) 718027 4268 - 3H){ Myd-b:80 (m,
ZH)STESUn’e%W e yPd) 161 pr%Héﬁ"BvM%ﬂ"éﬁ 4842 Mavth gl kG (408
400nh|1§wﬂnfeCDCl 3) 6: 7240 7.35 (m 1H) 7.3-7. 1H)(m 3H) ;

‘H ﬂﬁf& @t:(cMyb) 8.01 F(E’Lﬂ;s)( 2@@(510@)@ 35 &9 ﬁ%a F&g“]H) 6.97 (d J=8

!
e D3 SR EaIBl 6 r Sy TH AR AT 2D BB TS I 2e) 2340
J =NMRz( 6811301 8, 8.=21 Hzd 3H)l MS&n/HZZQBliHXM+& HP&CO(ZOWOOnm)
o8 ;766(s 1H): 7.35-7.20 (m 1H)-' 2.9-2.8 (m
'ﬁ); 1.90-1.75 (m 2H); 103(t J =7 He, 3H) VS
: P E&l ) PhIEy dineQrea) ole3% 5h:

F @“"Ez%i% R - TR 9% 1k Tl BB f PP
1H), A4AR ¢ eLaons)wa 2.8-200(r, SZH)2H)3 1.§ (g 2H)s1.03 ) / =77 58, 3H).
yl.8 30 (m 2 1.03
MS?’?” 395 of *?Pa% @Bha8bhy: by.d%. (w(12 L
@gwm&&aow pyrimidine-2-carbonifrile

1 ] I i [ =
HﬁlM(f@(cMé:‘lJS‘X 7@5‘&[‘)0)8@2 Hrﬁlpﬁéa%(m ﬂg) 78545, L7184, J =

i di ne-2-carbonitril 9
8 Hz, 8id); 2cP-2.§ (m, %H}rl2371(ﬁ)3“)71f’1 B4m. 3y 1.07 5L 7. i%’-?
m/z’ilz%m 91)2Hﬁu(:m002¢d)onn3 94771%8 3H)2 1.9-1.8 (m 2H)

3 .2 (Mr1). HPLC

3HP2BI5SEst BHS: s DR AV EHP Mesy,)+ 6- 7pIFI:QrKH) wsrmm asme (B|+¢)

HP@R@%&%@E‘EIW&I 4- pr opvi - 6-tri met hvl st an
och !

l-pyrimidine-2-carbonitrile

OO ALY AR LB L gty o

THwWere2 $uot 268, 1.80-.7adde PHINUEB (B hF t7r ldge?H)aMﬁaspShéﬂéﬂ?B
Miﬁcﬁ?%?og-ﬁw’h r?gsaljffonyl _6 ropyl tpyrl m di ne (12.8
N, v e o 1trd

: e 66 nmol ? and
H BVR ﬂ-‘rD(t‘vlér& Btﬂﬂt(ﬂ 2H); %éiBHw ﬁﬂeﬁéﬁ (6.0 H)S §;2-9 (m22Hpnte-)-8
(m, I;_m)m @xgnﬁ— 636:03m—)\ns Eﬁezﬁéi%éwmﬂ\mpi!@(dw&@dnﬁp 833F%.

) hours then clool e0 r oom_t rer alt ur ed and f| I tered.

] i o2 A8 HAIEINEL2CArLOMIRR | aquce

T MBS RS0 DTS Bk Bicle. ¢ R riobiat i Bl D535
2Hg elg-p 8l (ke nky; XyrclsoBayXan® 1.8/ (m, 2H); 1.03 (t, J = 7 Hz, 3H). MS m/z:

238.2 (M+1). HPLC (200-400nm): 99.1%.
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Et hyl acetate 8/2) to afford

2- met hanesul f onyl - 4- propyl - 6-tri net hyl st annanyl -

pyrimdine (9.5 g, 48% as a yellow oil. 1H NWR
wOGHBEh3Ned: 7.51 (s, 1 H); 3.39 (s, 3H); 2. 8TcfitErP26b5m06266

7 Hz, 2H); 1.9-1.8 (m 2H)28 1.02 (t, J =7 Hz, 3H);

0.44 (s, 9H). 15

B: 4- propvi - 6-tri met hyl stannanyl - pvri m di ne- 2- car boni t
EXANMP:ESadi um cyanide (0.63 g, 12.9 mvol) was added at

is-ttrﬁmg ! 'i én ?6 imidi arhonitrile
= nyl - pyrimd
i The m xture

| V\’aSTétHkgtﬁ%]eﬂg}Pﬁ&%mnkw u’?aﬁ L{é Qangfz AL %ndtl'Ez%]methyl-

artitio acetate and wat
distaguans20y. Bl MRy veae pagcesdvalpdied 2049 2 Ritregen /atmosphere

to AGRktakeorf Mﬁ@@rmétn%sgm@n@ To ﬁﬂyﬁhﬁum @z\gg@% Wintdd,

0, SOTIE {2 B BB aD NS o R Mot OTeBE) (LB 82

mmﬂnrmrmdmgé APEALDVETe Midure vagakfiet Uens holisciheh exaiee to
acet

roofy, ShUveratfer | S P eh o TRe ShiSis) Fe cRrmRnie MR (e

pre§dur&3The, regidlg was chronadtbgraghetieoves eilicadgg! npluentt 2E}lohexane /

Eth})_/"z_'l, %té C?E‘éﬂo g'aiftrznrd‘l ;Fb%}i,thaf‘rﬁgﬂfé(?ﬁ-n-?@ép_?_yf-g-%é,th%%@r;:naﬁyl-
pyrmnidine (%5 0 Ad%) ag:a yeliow oil.
'H ﬁgﬁ@cﬁ%g t%'n i, 4062 05188 [V BrPRaVE ) 57 REZOPM): 1 RYA & T, 21y,

onitr

10B|(ts€t=r7||'r!m@ﬂy|0gﬂ‘ﬂd§p$fﬂ)ne) pal | adi um di chl ori de (34 ny,

B: &p%wmmet%‘éarﬁgﬂ%mm%rz arBorfifiggen at rmsphere to
a mxture of 4- ri met hyl stannanyl

-Tr
0TSO Uk G DR 47.P1rampih 8¢ RgaEDAL BN iSmpere o 2
meﬁmﬁe@:fSnwmlﬁrépyoe@méthyémn zn@lﬁﬁmwe(zm 10 @b, ngqcﬁ:)s in

onSEP g 7he s, P R 2

TR PEPRRIRdat 2 adif cer
parfiiceed betveen Biteyl acstatd wed water. Tiar dduebaniagerbedsednacied wike

i SRS U o PERE WA Fho L over
sodiury eviphaierféered mod soncentdted wdder reduied presSdepFlusmaides was
chrJu'ﬂStob%?hé’dJ SvéN%ﬁ.c& BEP(@%RQ b@&l?lﬁ&aﬁéf ¢ Etrﬁ! Léé%ﬁe @?ﬂ to give

propy{ Eptél%pgw@tanmaqyépqu|ppp§tqaél§p?utlnte {(1.53 g, 76%) as anutgﬁgjl tw?nte
solld{fg=ocs-trifl uororret hyl WO 2005/ 121106
. PCI/ EP2005/ 0062

H INEHDR16 2t 0 1\3&%%%?%& ¢t & 1.8 (meding 3 . J
_73&0@Hms41qbtgﬁ)ned as an of f vvhlte solid (np 112C)

. 8. 26 . . ;

' (m 2H);
1. CBus((trinhedylpl%sblzme)(&hl]adldvﬁdia:hlbnde?(iﬂ ﬁs‘ng( Mﬁﬁ)mmblﬁ’lm@s added

unde? 98 FRBATY ettt TSy 5 08S5LLDEY RURREINIR .

fur usi ng
yrm@@ioe»aﬁemwhltra@r iVt | s, 0t5§> t mmqbr e«fmﬂr aBibdris-tifluerhraethyl-

broﬁ@bé%@@ t® H@oﬁ @@%mépm dlmethyiformamlde (3 mL). The mixture was
| or o- phen el -pvri

reﬁH;fqﬂil é42hqy§ E’@ﬁ %/qnpqargrated under reduced pressure . The residue was

partitioned between ethyl acetate and water. The aqueous layer was extracted fwice

with ethyl acetate. The combined organic layers were concentrated under reduced

pressure. The residue was chromatographed over siiica gel (eluent. DCM) to afford a

solid which was triturated in pentane. Afier filtration, 4-(3,5-bis-triflucromethyl-
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10 "H NWR (CDCI3) 5: 8.10 (s, 1 H ; 7.99 (d, J =8
Hz, 1H); 7.69 (s, | H; 7.6-7.4 (m 2H); 2.86 (t, J
=7 Hz, 2H); 1.90-1.75 (m 2H); 1.03 (t, J = 7 Hz,
'_2 VB nfz: 258/ 260 (M+1) . HPLC(200-400nn%: 94. 9%
W@ gtus/A21d6s T/EP2005/006266
4- Di chl or o- phenyl ) - 6- prop@P pvrim di ne- 2- carbonltrlle
1H NVR (CDCI 3) 8: 8.23 (s, 1H); 7.96 (d, J = :

Phqny}_%—s \p7rgp6y§p¥q§md12qaﬁ2 c.aliaogltr e gﬁdj(rﬁg %ﬁ w. 15@? ﬁdl a@ an gfgwﬁlt

solfmp3HiaedyB M z: 292/ 294 (Mrl). HPLC (200 400nm)

99. 3%  6d: . - .
'H Nm(@ﬁlﬁr%-esﬁst(ﬁi ik SrYnist I‘]ﬁﬂ -Tpeigeﬁylﬂ)")-’ glgp"r %fper Sp’\-l/‘-"r' i
1.0€i18%- (Br, QB DICOE &,1J £ & HZH3NMRIE @RCI3BY.38M+8). HPLCS200#)nm):

8,26 (d, J =8'Hz, 1H; 7.75-7.65 (m 2H); 2.87 (t, J
99.8%g 1, 2H); 1.9-1.8 (m 2H); 1.04 (t, J = 7 He,

31-1). M5 mz: 3261328 (M1). HPLC 20 (200- 400nn) :

The9 §I:z 3«4 &ggc%be% proc?rri]ur? waﬁ furthes a%olled usmlg the appropnate bromo- or

rope pvrim di ne- 2-car
iodpohent d¢refaﬂ\HSNWFQ"lf€ @)torsef tige 9@)0\'('39 cqmﬂ“aunds 7.99 (d,

Gb:‘]— -Snidi-phényilé r%r ¥ fl%idlnlefc&bbﬁtnlel H; 7.73 (s, 1

'H BIMR (D3 5(8.10 65, 2HY: 199 ()= 6 s 1 -?69 %éHhT(GM__AL?m M.
285'%—9 4 %q&&mmo_q 98.(RY2HR51.03 gt J =7 Hz, 3H). MS m/z: 258/260

["of'0- 4- et hyl - phenyl ) - 6- pr opel - pvri mi di ne- 2

(M+HaHBbQIKQOPr408an9m@%(CDCI 3) 8 8.11 (s, 1H) K 7 91
6c:(4 341DEhI8r emlliHbprobyBpyrindiding: arb?)niﬂ*ﬂe(d

" MY }g&gcna)}_s 6 R ¥ 57 gqﬁ?bﬁ_ﬁ ?ﬁﬁH)@; %# 8
Hz( ML)2. sel-U?L@-(QG@ éﬂﬁrﬂm)-1 .890n, 3M); Bi0B:(t, 4 £ 4 Hz, 3H). MS m/z:
sl b BRI morsl o e
6d:84-20CKiIcko- mtrmuﬁomthvlmgmmmmm;ne-z-carbonme ] =38
' R 0y of 2 1107 835y = ) g PP s iy 2.8

= 885, 2H){ MB1)8 (rALD; (204t 4’00?11&91 3id)7 MV §2§(B28 (M+1). HPLC
PCTI EP2005/ 006266 30 6h:
<2°§-%? %

oro-3-trifl uoronethyl - phenyl) 6- propel -pvrim
6e| Hi4GvamoSampiiiphenylx6-pronvivryrimigieg-2camonigilo,_ g 3 (m

Rscﬂch/ﬂs %310 %Jﬂ) 77993@ (g Hz, =||-9 +ez 8%4'11)8!-1% ﬂ&) 7.73

(.58 20, P e 165 6, by & B2 5% g 31D, M
m/?%@%(wmfhm_é (f’.§3)—4%0nm) 96, f’%
thyl

'dine-glcarbonltr|le
A OARIIES) = 7.6 Hz,

1HNM1&(C§C@)66 (8511 (&.H)H) 77@7(ch! gz, 1H) 66IGIz(s H)Hy .392d,80= 8

il St ot el el

MQE}ZZ QM!IM (M-IHI).(HFELZDQOOQ@GN)I) 999%7 % 6m 4

Zeiels (s 1
1HI-H)MR'{CB@I3X3 8.3 ts 7HB, 820 le) 8217-81HW 71 s—1l7);647 (d,J=8
Hz, 1H); 2.86 (t, J = 7 Hz, 2H); 2.59 (s, 3H); 1.90-1.75 (m, 2H); 1.03 (t, J =7 Hz, 3H).
MS mv/z: 306.1 (M+1). HPLC (200-400nm): 97.8%.
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Hz, 2H), 2.37 (s, 3H), 1.83 (m 2H), 1.02 (t, J =7.2
Hz, 3H. M5 mz: 256 (Mrl). HPLC (200-400nm: 98.9
% The above described procedure was nodified for the
re arat| on of the followi ng 15 conpounds u

Wﬁﬁ (EG %t e bromo- or iodo-phenyl derlvatlvz’gl}&ﬁ%‘39006266
ref | uxi ng 1, 2- di chI or oet Wine as sol vent instead of
DMF. 6n:

H NmR &oeld aku sm)m 2?1)67 7(1 s{s 1151)7 397(t6.t 51'9512( nm) 28t =7

Hz 22, ¢ t‘f%iﬂw 281705 27@%?%{}2@%%‘&%@% )_Ol??PISd 20b-

40@:21@09440%@ 97. 6% 60 4-(3-C h

ne 2- carbonltr|
tﬂ 4—2E¥rrbb |rﬁjé 11 (d, 8

1H HMR &W‘)&?@ (@dJH)J T:BZSdHi 715(912 1M, 7@6 (g S1H)17-17°—7 (d J=
7. szﬁz‘;?;:\;t % > N‘é‘é‘ﬁﬁ%hﬁ) 53’7 Q53+, 895 §s”BHé 84 fgB 4, 1.94

83/°285
(t, { 200- HDGHYMS g8z 252 (M51)6HPLQ,1$Q%O‘5&9PU?B 9@§ %
e 215 foHRL. i 'mﬁdﬁeiz&ramamtmél le 'H NWR

"H{MR (GDCI9 $: 1y9 (4. 288, 163 (soiht). 7.3f_(b§ {%g Hz, H 9@9 @ gH)7 6
Hz'\/§-|W2237 &7 8H{, Mt (m,HC1 02Q0-A00mHz, 8. MY/ 4B8bRME"),

HPA%ZQ%QQ”&MQE’ZQW ami no) - propyl 1-6- (3-trif1 uor onet hyl
phenyl ) -pvri m di ne-2-carbonitrile hydrochloride To a

Thgf a%@edﬁéﬂ%&ﬂﬂ‘}"eg“rﬁ%sf”i‘Cﬁjj(')f}eg r{%r tﬂe Preﬁaratl?rj of the foliovgn% o
codpoundls lnsing tirel émrc(pﬁitertg@mo-mmhdommnﬁ MBIIMH@ I(l gefuxingd s2-

dlcglgroeg')ang%g élv %iéa?%?lﬂMFz equiv.) followed by

am nopyr equiv.). The soI ution was
6nA B apyl-pyimidinecd-caraeRitilet hen sodi um

,’HNMF?'E@!S@I ya %‘HPB lIl?)e 7(85&99'4’8 )—izV“ﬁ-'f) agded d? BIYr!?(m

ture stirr roomte eratur
1A 886 JsoB Harﬁhﬁaﬂ Béﬁaﬁoe(m@*zow/wﬂwz 3H). s e 767278

MPRTHEEZ 055 ARRH Gy 34 sol ution was added, the mixture

st |rred for 10 mn and the orn| I e . separat ed.
ot 2 : R RIS R8I 29 silica

*HWF&J(@DCI |alhlzraqSV\4HJhsﬂl(@hJereqnze;m@rveas detll%’ﬁ(’lﬂk 99 773
m
.t POTRES Kot R RET ?%;ysap.( R BP0 B e mve

2aémw(maﬂmpﬂmednr@enmm Mas then 5 dissolved in DCM
1

or p 2rit Rt A A il ~ u
H mm scsmw 7ig (BcwHarFUSprsodu):ﬂ ams J i édﬂqo?ﬁht@tﬁ {oy 2H),

10}%? -gsbgiz d—ﬂyl{nﬁ%)?%a (no)f g%rﬁ&%e(g?o%o?rgn ) 98.6 %.

trifluoronethyl phenyl) pyrlmdln 2-carbonitrile as

wﬂs oric acid salt. HNI\/R(CD3(D) 6 8.51 (s, |
] l%figi VIl ’ yiohenyl)-pVfniding-grgarpanitril

hydbeni6riddd (t, 1 H) 3. 51 (t 2H) U312 (t. 2H) 2. 31-
To a solution of 4-{3-oxopropyl)-6-(trifiuoromethylphenyl)-pyrimidine-2-
carbonitrile (91mg) in dichloromethane (6mL) was added acetic acid (36uL, 2 equiv.)

followed by 2-aminopyridine (1.3 equiv.). The soiution was stirred at room
temperature for 15min then sodium friacetoxy borohydride (2 equiv.) was added and

the mixture stirred for 18h at room temperature. Cold, dilute sodium carbonate
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2.20 (m 2H). M5 nmhz 384.0 (Mtl). The procedure
descri bed above was further applied, using the
appropriate amne, to prepare the follow ng
ounds as free base or as the correspondi %
‘”ﬂﬁageéﬂp%rlc 15 acid salt.; 7b PCT/EP2005/006266
[ 3-(5-Chl oropyridin-2- v
|no) propvl | - 6- (3 trlfluoronethvlphenvl) pvrim di ne-2

sotuaoﬁrjl \Za_rg%? : te%ll JQS n~(|>§ure ftl;[écﬂja 1%& r'(%nd8 tme pﬁg(amf Iayg#%oar%ec?

The)crude oréflic was &rhl)nato@raﬁﬁac(cm a Ag $lica GBS, Etktind with ,

aiiosnils et 99 18 e P B igtnidd: dboyiiets- 20

triftiofBretid ety byrimidin-2-carbonitrile as free base. The free base was then

d,%gﬂ,&g,nrbg%ygndage.rgcarrgétﬂayl,\,laf Sadelr SOLLA: %5%%@%8 e

ungier, redyded paalsggre('ﬁﬁe rgﬂpgen :wag[pd(sgoiqu_m DCM gnd e@dqupq)as
prszcu;ﬁ)%te@%y a@lm}\% dleﬁvyﬁﬁhértto gﬂovld)e 14 [@ (§ﬁxd(rd2 llanl‘iﬁ'ne} rﬁoéﬂ g 8-

tnfmq)'ometiz@ahgnﬁbp@q@n-@rﬁarbgq)tniﬂ 85 ngl'%g"ﬂcl“@ id sak;s rrh -
THIR mm)agm (s, 1H), 8.48 (d, 1H), 8.28 (s, 1H), 7.90 (s, 1H), 7.89 (t, 1H)

T-Wdui#v o2 Rk o AT QLB A P St

2. M\Vimy, CEDEB Yz 4D @+1fs, 1H), 8.16 (d, 1H), 7.79 (d,
1H), 7.78 (s, 1H), 7.60 (t, 1 H, 7.41 (d, 1 H),
7.09-7.02 (m 1H), 7.02-6.96 (m 2H), 4.38 (brs, 1 '
ThEproc@dirg cgs@®=4 ﬁpo@Hyas fugdiger 3pAlRd( gsmggth; ap@opratg amine, to
pr%_a?%th% Zﬁ@zvﬁgﬁ:grrn Hﬂm fr&@a@g ér &Fhe %or(‘Mb%dlr?fhydrochlonc
acigsaft- vi - ami no) - propvl | -6-(3-trifluoronethvl phenyb-

7oP W -(ATCAbRBy it A DARINDT-broByil-t(MNVR drENE By iRervI) by Bmbithe-2-
EL%H)_@YFW_YTHT‘L%% . 8. (s, 1H), 8.14 (d, 1H,
mm1H),784(t1H),711(t,1H),664
TH(NMR 1CBEle): 6 863 (6,51H),18.88 (d, IHAZT-B @61H)NT.82KY, ,1H2. 7976 (61 1H),

7 S ToR BrPeadiusdobas ks 1 g5 401 2’5o ¢ 20

2.23-268 (maH)i MS3ngKi&ti(Me)) propVl | - 6- (3 trifl uoromst th
cpﬁffﬁ—\@ Rbn?ﬂﬂ¥|5bﬁ81r9t-\ Ea&mof—%rg?ﬂ]% f.’:r i #

ga;mﬂpﬂﬂe?z(slw 7.71(d. 11, 7.60 (t, 11, 7.51
1H(r@IV|Ricbl):ia) 88‘5@ (Qt‘rH)le')gd HH}% é1t(d AHHY 8264, 4%4) (7875@5 1H),

7 604, it e i e oL A s R %5 by 2f3>a o', 3
2.482.13 (m, 2H), 2.19 (5, 3H) MS /2 398.1 (M+1)
o- | u r|d| -_n 7 é =6~ ( 3- PRAN(etelyl

7}, 30k

ovIEBGIeR)-carborByi 2(s - 1H) 830 (d. 1H). 7.83 (d. 1H),

1 1 g
H(an\]ZEg{é'g_&l’s.ﬁ?B@o 1@(§16}1_§')1H§ 7768 4y '7_0378"% 15% 7‘8?0 & 5%,
7.9, 1i4), mzmmwmozms e S 4D GD HNAT4-358 (m, 24
3.43 (s, 3H), 3.07 (t, 2H), 2.34-2.26 (m, 2H). MS m/z 437.1 (M+1)

7e: 4-[3-(4-Trifluoromethylpyridin-2-yl-amino)-propyl}-6-(3-trifiluoromethyiphenyl)-

pyrimidine-2-carbonitrile

H NMR {dmso-d8): 5 8.50 (d, 1H), 8.49 (s, 1H), 8.46 (s, 1H), 8.14 (d, 1H), 7.99 (4,
1H), 7.84 (1, 1H), 7.11 (t, 1H), 6.64 (d, 1H), 6.63 (s, 1H), 3.43-3.36 (m, 2H}, 2.97 (,
2H), 2.12-2.04 {m, 2H). MS m/z 452.1 (M+1)
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7h:
4-13-(1-Methyl -trifluoroethylamno)-propVli|-6-(3-trif
| uor onet hVl phenyl ) - pyri m di ne- 2-carbonitrile

W?%DOSI 2C1Eé6or Isdggl (;' NVR (CD3(D) 6 8.52 (87 855%/?31’%2§8)6266

1H) 7,91 (d, 1 H)
H., 4.35-4.24.(m 1 H), 3°342-3.26 (m 2H), 3.12 (t,

2H), 2.40-2.22 (m 2H)’ 1.59 (d, 15 3H. M5 mz
1 .

Mnyl ) - pyrl m di ne- 2- car bon| tril e_ hydrochl oride 1H
%(bﬁ@g 88(55 81!5)38@5_55 11&4)) 8.80 épmji??b (HD1H)872:?(s£m
. .79

it ) s b, 21 T ity P 400
(br@1ﬁ%324825 4 Eh 224) 3.07 aozﬂv@ mb& @7(& 3HY. NHS)m/I 434.3 (M+1)
OXV- 2-
7 -

xoet nr opV (as i fluo
-yl-aming n

vnhﬂdi:ﬁélzlthtbbmdﬁe (i sol at ed as mnor product from 4s'

w@w@fw%aw%ﬁ G STekgs b po B 8. (7 &
7.68 ¢, 1:Hy .058. 85 $H), 340, (b6, 2&).(&5,8 @1H), 300¢. 2), 22¢H2.16
(m, %H?ZM%F@E&%(%H)I) MS mz 25 379.1 (M+l) 7k:

r&mogaé bon| t r| I e hydrochl or |de H NI\/R

D): 81§52 (;5 :ylg) §§0 (d 11r|,1,) 8. 2@”5‘8@%"')7 911(d,|_§[-| (gagéH)
1H)§ 14,3524 (- 19@ A42-3.260m, 24)24. 1L @, 28Hp. 401@21(@ 28555 (d,

3H). M%"(Eg%? FM'W pvrim di n-4-yl -am no)-propVl|-6-(3-tr

7i: tii3-uoainet hytdetrehyethyviapifio-prabivi-62 3 drffuomnieatinidhenyl)-
hydr og de t Hl N OD): 6 8.52 (s, 1 H), 848

MLHHMEE 8.27 (s, 1 H, 7.91 (d

"H NMR (DZODY:t5,8.33 (d) 1HB 8EO (( by, 8.27 K9, THY 706 (@s1H)3F|)79 (t

1Hf/é (&?{@ %37*%31%031-1)( BBt gt Igl) 2.8 323H)P5.37-2.ZHin, 20).

35 WO 121106
MSP@?l%&@dNBlDoazaa 33 EXAMPLE 8a: 4-f
7i: 3RS AL ResEMSRIhBY b triflSpRthyf tsvkifl i
onmet hvlphenvl)-pvrimdine-2- 5 aPonltrl
G R S T
HHA onrmsi Js; BHY, B-dor(df 1108 @, M) pheingdl JHPY 7o, di

1H§2@§d ot Retarfa 2ty SoaFan rree bt i v

37rac@eurt acid (12pL). The mixture was stirred for 5

7 r%%%ﬁmm@ﬂwsa% 1&5'&5&;1.6 3% Rl RSMeRARINA Dy ASicfA2MD)

auueu and rrrng contl nued at room
i3 Aionge rn| ght . l\/bt hanol was renoved in vacuo

1 ‘NRﬁQ g HASige(m da195 el1ad, 11y, POV (G 2081778 (¢,
: ‘((Bﬁ d[? : BtSd‘Qs u?at ed(n;odl Ergkgqﬁgr?oggg 8( Ian%
1HQN§t8é$r(t 1H) 359 (t 2H) 306 {t 2H), 2.27 {p m/z (M+

71 4-[3-(6-Methoxy-pyrimidin-4-yl-amino}-propyl}-6- (3-trifluoromethylphenyi)-

pyrimidin-2-carbonitrile hydrochloride

'H NMR (CD;OD): 5 8.52 (s, 1H), 8.48 (d, 1H), 8.37 (s, 1H), 8.27 (s, 1H), 7.91 (d,
1H), 7.79 (t, 1H), 6.10 (brs, 1H), 4.06 (s, 3H), 3.83 (brs, 2H), 3.07 (brs, 2H), 2.22 (brs,
2H). ). MS m/z 415.0 (M+1), '
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(1:1, 2 x 20m.). The organic |ayer was separat ed,
dried over sodium sul phate and evaporated to yield
crude product as an oil. Purification by

re aratlve HPLC 15 afforded the TFA salt of

WO 81 hy| car banoy! met hyl - ani no) - pr opyl ] - §STEF2005/006266

trifluoronethyl phenyl) pyr"'Pm di ne-2-carbonitrile as.a
white solid (13ng). "H NVR (MeOD): 6 8.55 (s, 1 H),
8.48 (d, 1 H, 8.24 (s, 1 H, L88 (d, 1 H, 7.80 (t,
I H, 3.80 (s; 2H), 3.15 (t, 2H), 3.08 (t, 2H), 2.75
(s, 3H, 2.22 (m 2H). Ms Mz 378.4 (Ml), 100% 20
Exg@'? r,ocedure descri bed above was further applied,
hg he apporprlate am ne derlvatlve to prepare

carg&}{thleqm'tfo deftidladid sal
—vp—m-opv&—g{—‘téé‘%r‘rtﬂ uor onet hvl phenvl) -

pyri m di ne-2-carbonitrile trifluoroacetic acid salt.

To %%tlrréé oh'gp ) ~oxc§pr§g_lﬁ6 §irlflﬂﬁr59neth%fl4§1 ()g) rilnidine-8. 28

carBorggle(( g) |p.|)'n hgngh(1 wgq_&ddeg %me ethyl Wrde?yg@cr(\lﬁ%de
(41R1g) anPadlic 6id (i), THs Afiutevds #ﬂ)rsedZorZQmmmes% sodiugt

tnaéetpww%gﬂ'@gwgﬁaw a)ntf stl rrlng was cont:érlméd at room
tenperature pvérhight. (Methand! wae reomeedin yEeeaahq thevesulting iresdi@-

dis{%g%; bEgA Jgﬁglﬁa. Iglf\r!l ﬁ%h%@%{ﬁh%&p&?é%oﬁ%r@ big%ggéls}% %n%el"
(1:17 291200d,). Th prgﬁmcSiye( was dagpratecd dged ¢eer sodilym sgiphaie (@nd
eva%g%a%ﬁb%%&ﬁklﬂ%ggpgpu&'aggn Q)m P%ati&@ﬁr@pa?@tﬂ/aﬁ-lﬁLwl )

affordqd3heiThArsal ofe-I3-(methylepmamayogthy-erinareraBHs phenvl

ROMchbbhiile 230a Whitd 41 tic acid
mﬂ%r%&h%ﬂ '3@5‘%" e e e taC

H MR (Me®P P 8OP &% . 848 (d, TH), 8.24 (s, TH), 7.88 N 1H), 780 (t, 1H),

3.86+4, 3H @tIE TN 3.06 ¢t BHY 276 k3) SHprEzhiy, phRnYIB)m/z 378.4
‘%ni |ne20arbon|trlle (50ng) in dichloronethane

(M{J %%L?Nas added tert-butyl 1- piperazine carboxylate
(61 ng) and acetic acid (12pL). The m xture was

The é@%&ﬁ.‘?? Qéscrnh?@é%%vg%rf%&h@ Qp;I é JsgnYJQhéTb;g}bfr%%té HaRe

Fiaceto d and

dergmafivey tqwgeparﬁﬂmmﬁ@&wlwmmﬁ@hﬂs The reaction mxture

H ﬂMHOdm 6B|515€z§ em) @msl(d H pezst(swaﬂ remeeh

] ST SISy D, £ 80 SpL U s 250 V)

2. GEZmU)-I)a:nﬁz (ri‘n,esl-r)e:aeu (mmMaMS]m/M&ZMr(WTh\AGﬂ%l ght The
e \M: L

Mﬂﬁﬂum sul phat e, filtered, and
'H Ww@k&ows SIBpOMEs! duRdar 115e8 98 esl 1P, essHe 1P 7YBEl AH),

crud
3.85 (s, 2H), 3 18 (i, 2H) 3.08 (1, 2H), 2.26 (m, 2H) MS m/z 364.3 (M+1}, 100%.

EXAMPLE 9a. _
4—(3—Piperazin—1-vl—propvl)—s-(a-triﬂuoromethvlghenylJ—erimidine—z-carbonitrile
frifluoroacetic acid sait.
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Purification by preparative-HPLC afforded the TFA
salt of 4-(3-piperazin-1-yl-propyl)-
6- (3 trlfluororrethyl phenyl ) - pyri m di ne-2-carbonitrile
'HNVR (MeOD): 6 8.51 (s, 1H), 8.48 (d .
W‘éz‘%’é“%l%“ﬁ 1H, 7.90 (d, 1H, 7.78 (d, 1H), E?%)g;’%“r%’“m“
4H), 3.30 (m 6H), 3.08 (t42l—|), 2.32 (m 2H. M5 nz
376. 4 (I\/H) 100% The follow ng conpound is al so

10050 sl bn B DR roaSoA T s BT Eeny 1) - p

erldjlﬁda-dedéﬂ)oBltnle?CEOmy) bodicHisromethima ¢1ml|.())maaddie0btea{0|utﬂ 1-

plpgfraflge 8@%0)61 ag%gﬁﬁ gg ﬁ(g {feﬁt %E id 8{2&% t];h xture }N?S st;/rﬁ:d nﬁﬁ
rocnetepe@iurd tonfive mire'tE(SBIGRTQQOdiUm tpeditxy @fﬁbl’chﬁﬁé‘ff )maS)
adé(/@ga g%ﬁﬁq%ﬁﬁ{tﬁ]uwgwrm%ﬁ "tﬂ@P%ycf?&{ AEIURE wak BRI RIAL €

acetl c acl . he m xture was
oo Tomebama (20reia AN HeRpReH Wi AR igR SPIE SEPTRSPES ArvarFte
(1:$ 2l 20T DRGRIQ XV sy lEd, d:ﬂe& G@m%d;u@%u@ﬂd@dﬂ%&caadd

stlrrlng conti nued overnlg |§at %nmxt hved
solygat Wap reTPevgd Wndes redHCER PERSB e EFB% ESE B! g e disray
in dth efrdt wrna_t) ewt:fsi@ dingnvhd sdieh th':@panahd/m ezacti¢riwas 2

St'rgeﬁﬁ%’ﬁﬂ%%'t J\x‘&r%ﬂas §II[{J§Ee(P \gig] ﬁ%r (1(5j e%g%%’e\%/le t?'los% d.\‘llgped

sodied bzadopate aadiweter The, 2 e $Qrhit)i dripdrayst smiwm\a@pi@ﬁtgﬂiﬁl@dd
T fri L .

ond Sk B AU RGRGE T el ) v

Pullifsaiic it pregarftive-1PUb affasdedibe TES [sal At 4-(Gakivera@pvlat-propyl)-

. SRR i the crude product
& %Wlﬁ?ﬁoé%w gﬁg prepa{r?%tzfcsrgxmgL% afforded th
‘nglg (MeOD): 3 8.57 (s, 1H), 8.48 (d, 1H), 8.25 (s 'lH) 050 (d, 1H 773 (d,

1H# 3 En14|4| @I@g&penj .08 ¢t, PHYRYED (nf 263 - MSi Ak BF6 Armk-hy | p
enyl)-pyri m i ne-2-carbonitrile. HNW (MQOD): O

10§%52 (s, 1 H), 8.48 (d, 1 H, 8.25 (s, 1 H), 7.91 (d,
Thd fottbwing cé’rﬁptﬂdnd id alsh prepareaaay(ﬂma séhhé proBedie: ( m 2 H)
3. . A5 ;

amemsueuma;@@a@mﬁ@gans/ 006266 35 EXAVPLE 10a 5
To% o ﬂ‘e& Q@[u%%\f H% % p?dﬁy@ %ksmffaewn%etr@uﬁa%nw _bfritigrepet h

pyrim arbonitril uor oaceti c
ctbontiiens0ma) meiabiasee Az GBS AL ter-buiyl T-homopiperazine

ki g gl ] Vb o

B X e e Y
an@@l‘ﬂn ecsrmﬁuajccwérr(@mNtr)]e rébtiorninxtuces Wa:wa:mtm withr ed  at
dlcg tlgzgffe 2%90%%‘: flrj wgllw g%v%%o%%nﬂ@@&b?%t% gnd water
(1 a,de:eEIOrah)d Grhanics wqe@enamndeﬁlw\p&emoghm sufpfeate, élﬁ%lﬁﬁoﬁnd
sot%nﬁt\n}gs% e bt :%Hﬁ&dad?gsshrée 'Ifh'e ré&@tn@ rEQ&W&é’ &hfled

er redu pressure to cru roduct

i i (30008t rck praseapndd ((OBLINPES Fr TeTeRrom s sied
at R teﬁﬁaefén[rg’fd’ QQ{OQ%&?EMM @H3 removed under reduced pressure
I NO pyl]-6-(3 {fluororreth%( l_r'ligrg)“}gg .ﬁl:lnez
to ylelgrt%ﬁ'pg? pioduct. Purification by preparative-HPLC affo d A salt'of
4-(3-[1 4]diazepan-1-yi- -propyl)-6-(3-triflucromethylphenyl)-pyrimidine-2-carbonitriie,
"H NMR (MeOD): 8 8.52 (s, 1H), 8.48 (d, 1H), 8.25 (s, 1H), 7.91 (d, 1H), 7.79 (&, 1H),
3.78 (m, 2H), 3.70 (m, 2H), 3.59 (m, 2H), 3.45 (t, 2H), 3.38 (1, 2H), 3.31 (t, 2H), 2.32

(m, 4H). MS m/z 390.3 (M+1), 100%.
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, pymnlgioé(zﬁcaﬁgn&ule (5041@1 an r(lgthamg_b(’tmé v% iqde 5

15 1H NVR (MeOD): 6 8.55 (s, 1 H), 8.48 (d, 1 H),
8.25 (s, 1 H, 7.91 (d, 1 H, 7.80 (t, 1 H, 391
(s 21 1), 3.17 (t, 2H), 3.08 (t, 2H), 2.28 (m 2H).
mz 365.0 (Mrl), 100% The procedure de
WQBW@”\R&% further applied,, _using the appr op?gi}&%%smﬁz“
am ne derivatives, to pré’ﬁare the foll ow ng
compounds: 20 .10b: 4 [3 (2
Car banoyl - et hvl ani no) - propvl | - 6- (3-tri
| uor onet hyl phenyD- pyri m di ne-2- carbonitrile
trifluoroacetic acid salt. 1H NVMR (MeQD): b 8.51 (s,
1 H, 847 (d, 1 H, 825 (s, 1 H, 7.90 (d, 1 H),
7.78 (t, 1 H, 3.32 (t, 2H, 3.19 (t, 2H), 3.09 (t,
EXAMPLEZLU%O (t 2H) 2.27 (m 2H). MsS nmz 378 3 (M),

y
i di ne-2-carbonitrile

tri ﬂ) H@.ﬁr‘?ébcﬁldtﬁn 4—@3-8% ropﬂlfb%ﬂ(@@ﬂa) M;:ﬁerﬁjl)55 (s,
]

"éé%‘%(t ,

foll%xgad El:))()iw&ar}‘z (1?2;@ Hhd a2et@Bacidi2@b) The/Bittlie waESiiBed étivivdr .
a . .
tenlﬁe{%i‘-”[eggj(-ﬁf-e RS thED £P5 SURPASS. YA RPRRIVATge, TFE“BT opvl |

2.57fmic¥g) wad ddded ane stiyihg henimligd overnight. The reaction mixture was
ﬁlm?%é 'gn%s{li.:e 'f;[jrgge &o%!;%’r%‘técf ur*d% r dald MPEQAREL VreidGlLbe pdbibiet.
PurtfidaBerooprpparpiNeyHBLE siferded thediéreatt ief f-bhrcatioxyrehyl-

ami ) 'pmggg;g?z %‘zf@@foh%ﬁﬂhbhﬂ &ﬁﬂw%e Qféafﬂ%hﬁ}ﬁélol ( 1 m -)

Am noet h rrolidj
1 (MBI BB THICH A5 {h 1P B 25Tl F04(8 e 80 € TH
3. 9&% ra1§ 03 af (¢! HYME VO 120AR L LBYAO SHP IS BP2 8650 QR626£00%R6
enperature for flve m nut es then solid supported
cyanobor ohydride (77nmg, 257mmmo1/g) was added and
Thé b’rdcéﬂlirg desdribed deskeavaarioitighh tappliEd eusirepiht iappropiiiate am@ne

s tgs & trated und
de?“@gtﬁ% horg,r?éagrgme”f%mw@q g@%hgecgrggﬂciae under

10Pu g H 3B hibamoje i ndine-z-

-- -gﬁthyl pyrrolldln 5

) - 6- 3 fluoromsth | phe
H R w@ﬁ)a)eaz»faa(sbm IR ATt S R
3322"& 2HS: é&aé%—glsbb(t 8125, 7631, 2134) Pz*)zT (., %a) (MS{%/H?TB .79
: m

(Msﬂ)m%lz (t, 2H) 296(s 3H) 240(m 2H), 2.27
. AP

procedure descri bed
g the appropriate

2% tse 1HRI7IVYENY), 7.80 {t, 1H),
Ngdse il ). 2 2H). MS m/z 378.8
4. 1040(n‘gﬁ_l(dzggyrﬁf' %‘Iq} goa( 2H ét2h&/I ng)5 (Tgr op)y - 6-2( 3-trif
(Mi+tipr onet hyl phenvl ) - pyr| m di ne-2-carbonitrile
trifluoroacetic acid salt. "H NVR (MeOD): 6 8.51 (s,

1 8.48 (d, 1 8. 25 , 1 , 7.90 (d, 1 ,
I

4-{3-[2-(1-Methyi- pvrrolld|n—2-yl)—_ethvlamino}—propvl}-G-(&trifluoromethvlphenvl)—

pyrimidine-2-carbonitrile trifiucroacetic acid salt.

To a stirred solution of 4-(3-oxo-propyl)-6-(3-triftuoromethylphenyl)-
pyrimidine-2-carbonitrile (SOmg) in methanol (1mL) was added 2-(2-Aminosthyl)-1-
methylpyrrolidine (48uL) and acetic acid (12uL). The mixture was stirred at room
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15 3.61 (t, 2H), 3.50 (m 6H), 3.24 (t, 2H), 3.10 (t,
2H), 3.29 (m 2H), 2.13 (m 4H). M5 nfz 404.5 (MW1),
100% 1lc: 4-{3-f (1-Ethyl-pyrrolidi
n- net hyl ) - am nol - propel }-6-(3-trifl
WQGP"@%{QI%I phenvl) - pyri ni dine-2- carboni tril ECT/EP2005/006266
trifluoroacetic acid salt. ' H NVR (MeOD): 6 8.51 (s,
1 H, 848 (d, 1 H), 825(s 1H) 790(d 1H)
7.78 (t, 1 H, 20 3.82 é 3.68
ter(nnﬁratg!re@r fivg, nglgt,lt?qﬁheq sqﬂbd sugpq'@d(qaﬁano_popbhy Qe:ﬂ?rp% 1

: 25ﬂ)1moff whé ddbied %‘?Dstwr@wg%@nﬁﬁﬁedb'i'&rnlgat Ilflrte(réactlaﬁ)'mxtlﬂ'ems

flltq_re@ gmz e flgrlqje c%qﬁa@d&i'éeﬁreem%pr%eﬁéo ylffoérgae product

PufifidaBen ﬂy przparbineyrar Lol aﬁorded the TFA salt of 4-{3-{2-(1-methyl-pyrrolidin-

L e L A U G s
"H MR (MeZ3DY: BI8 RS, (TWB.AD)8 (6 18), BR5((s,, 1H), 0 (B WIB 7(7@ ('t 1H),

7.9 oy
3@(@5%%‘% 3%5( ’rH)Hb a8 (T Bhif §|_1|)23(t b 43% n(\@ A, 240[7')10 2, 227
(t 2*#))2@(']312}(0520?}&!}1;“2% 5P2(m 1H). M;9m1243§3( . 3p§%. 2. 20
(m 2H), 2.05 (m 2H). MS mz 416.1 (M:l), 100% Il e:

4-f ] , . ) e
The proseqiise BRvTPed aayP e RYINERPRRIPSBIBVTS 2R PRS2 TN Gor
demmtféw{dmewbihe fonWing cﬂjnﬁ]:ﬁruadscar boni tri | e

pvfﬁnﬁ@:e(.?t—carﬂdrl)tnle trBtuSrbabétlc aft}d)g (3. 45 (t 2H) 3 23 (m

‘H(#@%ﬁ vl 5@3%%5%6%?%3%?%&“@%@&9“ Judee e

3.60 4% 2H), 3.50 (m, 6H), 3.24 (t, 2H), 3.10 (t, 2H), 3.29 (m, 2H), 2.13 (m, 4H). MS

, m/ﬁz;?ﬁﬁgn Me{db%y et hyl am no) - propvl | -6-(3-tri fI romst_

pyrlglldl ne- 2I carbonltrlle i

it e e e

sﬁ(m{ zH§36578Qm( Mu)l)3 681(60%4& 13]559(m 1H), 3.45 (m, 1H), 3.31 (m, 1H),
32%4(@}@ 455 (X9 % PREDH) B 85 & Vi) - 250 3 ks B ! 405

(mt THiX m?pal(toﬁisll fMSszeﬁ!/ﬂ ) (M'y‘r)t t9@k.ne- 2- car bon| trile
hks 83 LminbHoRMR.6 M

apidigl m  4H), 324m2H)
*H&l\ﬁﬁg\ﬁéoo)?bi)a 51?{50ﬂ8 848?'011-!)28%(5 ), 25014, 1S 76.Q, 1H),
.98 (G5 100 35BN A G ST 225 ST oA BET €0 ¥ 242
(mommtzb‘«hpm)ny o)s(mpzm)l HT&:IW?% ca\nmman% l e 2 (s

er?mﬁﬁhe@-garﬁoﬁytlg trsfl&om f_@, M_a, 3. 28’ (t 2H) 3 12 (t

mﬁfﬁe% gs% 500D 112838 (&, M) 2 D5 (MBT7 203 B, ABo ¢, 1H),
3.87 (t, 4H), 3.45 o), 323 (m, 4H),3.10 (t, 6H), 2.28 (m, 2H). MS m/z 420.1
(M+1), 100%.
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1111i: 4-r3-(2-Acetvlam
i no- et hyl am no) -propvl|-6-(3-trifluoronethyl phenyp- py
rimdine- 2-carbonitrile trifluoroacetic acid salt.
"H NVR (MeQD): 6 8.52 (s, 1 , 8.48 (d, 1 2
WQ 200521186 7 90 (d, 1 H§ 7, 7gb(t, 1 H§ 3. ?QET’P??O"?’““”“
2H), 3.18 (m 41-1), 3.08%t, 2H), 2.25 (m 21-1),
1.99 (s, 3H). M rriz 392.1 20 (I\/H) 100% EXAWVPLE
11f_12: 4- (3- Hydr - -

car%rftﬁléwmltda&atm(d_mgm_S hydr oxypr opyl )-6-(3 _
' G IRORS PO S uP B A DS 2alt P Tsd 6P R, 2p ¢
3.6@)t, 2H), dikaih\BH), B2her2H)13.1§ (taaH) 03@8ﬁa%H)aa@édme8wad\é$

( T ove m xture was then added
mjza%srg(-k’w qoca)‘f')actone (18 )! foI I ovved b dropw se

trlfll.?brmrﬂethﬂp @ﬂl!ﬁy%ﬁﬁ%@%@&ﬁrs@ﬁﬂ@rﬁeﬂlﬁc@sﬁ nut es.

a0 6190 EAMbr BleiTudiOea
"W WGR (RS & 52 1 ka5 0ot 524s T elaald) o ¢ 1P

3. ssieﬁtzmya 3@(@)@@83 25 Qi 2Hm hydet 2ie), 3061(1, DMEd. 28y(m, 2H). MS
/(‘ggl gaueous sol ution of anmmonium chloride
Mz §88 M water). Organic Iayer seperat ed_and
o F-oroh 6 B iri hé

-pyrimidine-2-

11mvasd Dimetmyiring-etdyvia

erifqlame Eh?gl%gﬁkrhg tn%!)r%éceﬁlgaéldg‘.l Qlﬁ ) Et her | ayr was

sol vent renpved
H NMBEMeDENUT 882 (i3, SE8.UF48 (dTH), ﬁ@&(ﬁdéﬂ Tarik(d Aigh 7H0BAH).

3.5&%4},{ ?Hf‘s%t(t‘ldsug ﬂ% p AHI 268 g%ms'cj)@' s akl, (1878 k7sihe

e was ed’at 1 for 4 hours. After
(Midoold0Pg to roomtenperature, triethylamne (45 nl)

11iaag%mg@mn o Ahin¥EHEpICE! ehrifiddiEmbtR@pRE gl Wy Amiki -
“heated to reflux wwth an oil WO 2005/121106
2-caibenittistyRugrpaneta acid sat. a1 at 85 C for 6 hours. After
H NEIROKROM 5 ?1 GR\E MiH),BMB (d; i b}, By25 (s,nfiH) 7.8 (o, ety Fer® (t, 1H),
t yl
35F ko3 e e fattihear (2 %m0 B 2B e SRR AA
(Mclep®0%t ed, washed with dil uted hydr ochloric acid
(0.1IN, 500 m), followed with water (2 x 300 m).

Organic | ayer was then dried, solvent renoved 5 under
EXAMBLEAE: pressure. The residue was col ummed on silica

4-<ﬁﬁbdruﬁ¢-mgr@hr§ﬂ|g z@metbg{ghyﬂmgg%mr% -f-darbbnigfe el uant
|vef-' an . rpﬁgrp E|¥~) 6- (3, 4-

) RV S-(B 401 el 6): 6

7. 8140 4 §tlrreU'§usp8ns?c§h c(fdodiier)hydn% (Bﬁ%ﬁn parafm o2 IE0,g) B didthyl
ethér_ (gé.% E&O %pﬁas a&ée_‘:bél;%qﬂl %zrpé"._'l(oi%bo%g%lxture%vas(tﬁen g’c@ed
garBnd-o{Brdiydsraxil p odgeiloped by Bropwise addition of diethyt ether sulotion
a oé gﬂtﬁgﬁﬁ%&%l&pﬂe\{ﬁdn@ (&4 587 A-HIRARL Hide! Fixtlife WiCanowed
to sPir atgpbiyitenpdraiys fog 72 gotpfyditbm (Q@F;yip yag tr‘(eg added to destroy
exc%s?éé@lrﬂ)ﬁ}ldnd%hﬁ)ﬂé”vécpw 4dUit@h e adueols Sdiutidh ol afir@ilim

vent o

t t 1
Gt 0 OHOREE Padaigy: OFRGIcIaNEr B Taiad Bt st i P
hydr&dRRSTC alcldr (0. 1Y 50B minoIEes with Waten (2l 2ok mt). Bihehlagdrives then

it i SR soNaft Fibll Gnd Ped B2k Sadtrl Mt sibve
was then mixed with S-methy! isothiouranium iodide salt (37 g). The mixture was
heated at 130 °C for 4 hours. After cooling to room temperature, triethylamine (45 ml) .

and methano! (50 ml) were added, and the mixture was heated to reflux with an oil
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15 mM). Oganic |ayer dried over sodi um sul phate,
sol vent renoved under reduced pressure to give
2- met hanesul phonyl - 4- ( 3- hydr oxypr opyl ) - 6- ( 3, 4- di et hy

hen - pyrimdine as crude product. To a Lrr
‘ng %%&;of above 2- nethylgulphonyl 4- ( 3- pehlbbioncss

hydr oxypr opyl ) - 6- (3, 4-di ne hyl phenyl ) pyrim di ne in
di met hyl sul f oxi de (50 nm.), was added sodi um cyani de
e was, s

i t t
bathgh 55" ABEIE AT Sl PSSR THiE B Ao
preﬂiuré ta@résuas hvad tamet ﬁntu\amgiraceete((sa@dnmnyﬂ wateFI§g0ombani ¢

orasiovek paniih et e SR HUROThRrod Bk 3Bl o4y, soo
ml)msovﬁémthwterﬂm 300qal). @gamslramj vRe theml Jrigd Rivent removed
F%HJH?/% egéu\@ The rﬁldue vzas co!u(rjnned on s‘hc?] gel usmg petrol and

OXY- propy eny pyrl m d In
ethgl-azetaty B es plupat 1o gye Zripetoysulianyld- é)hydfpsvprwm

dm{eg%li-é}' e r%df?.l- (6?55 } h')NMF? (S5TI()s5 7@4@ 1H7 B0 (odm
71 255, ZHE; 52,0 2 @%7 T3l 2@% A2 3% 2D

ZOQQ[QO/QH) EXAI\/PLE 13a. 4 (3
B: & rRERY k) 4 Qe L AP opvi ! -p

4- ('30 mecsolutncm mmpﬂ@rsgt&nw 4-(3 hydroxypropyl) 8-(3, 4-dimethyl-

phﬁgéyr}ewtgg %{cl. %nge @rll'l)a I%%dn \%Epgf' rﬁetﬁﬁ{opﬁ’rgi deeré}é (210 mi, 10:1)
was etidgd GRORE (35 g)sThgmmg was stirred at room temperature for 3 hours,
then rdﬂ@t é)ﬂgﬁ e§h§l aAbe Jﬁﬁoﬁlﬁh PRROW; )aturQWals Waghébew@i ﬁ%b@m £00

oronethane

ml)r @Eaﬁntq lwr §L%’~b@f$§ pefiug sHiphalg, szﬂver'kfsww f%ﬂueeq‘ or
preé?urgw%éf ﬂene%%r@bmbw@:mwm MBAREQ3, widirhethabisany(-3

), dried gver so
PyrEyiding s cade Brodugh i @éﬁﬁ?gg‘ﬁ%@ of gﬂ%’eﬁe@%ﬁﬁguw@w—w
h drb%hﬁﬁl)-@l%&Ldlmémylgﬁénwasyrmﬂdlkiﬁn&ﬁrﬂéﬂlilgﬂlﬂﬂﬁe (50 mL), was

adqlegkr%alépz Or%%ﬁ gsﬁ ?S) T %mﬁgﬁc{e 9\}3? E{lr%%ﬁat g'c?t?nilf erd %erLr%ofBrdZE

howraythem poured ieicesthyl ambtated(i@@tni.}jar(dlw@hgd with watqm(qz x 200 mL)

Tht%lga%%)i e \ng ?J S\Ieégd[dgﬂm sulp dsolvént@vap&at@é aQ%aduéed(S
pre(ssyre 3y abfzgvesaﬂqﬁ Wewash Oﬁﬁ@i% U%‘Nﬂr E)?"O"ﬁ!;@gb@ (Bl)gps

elu@nt(tg g‘ﬂ/e 4- ﬁS Hydroxy propyl)—ﬁ (3, 4—dimethyiphenyl) -pyrimidine-2-carbonitrile
di rre%gy -'643-(pyridin-2-VI -am no) - propvl | - pyri
as prog ?Q%ar bon| trile hydrochl oride To a sol ution of

HAMR mspﬁ@mnl()s f4)( 2,96 (itmptingd @heny ¥ p5 g, riky) sleae; 2H),

2 S e384 B BB 208 ) e

2-am nopyridine (1.3 equiv.). The solution was
Ex?« r[:e?I3 at room lo tenperature for 15m n then sodium
rlace oxy borohydrlde (2 eqU|v ) was added and _the

A: gedgzoxgrla Sh-dimethviobeayhsp der=ted --=‘pressure

The D’éé‘slﬁﬂrtin perlod:nane (4. Zg) was added to a solution of 4-(3-hydroxy-
propyl}-6-(3,4-dimethylphenyl)-pyrimidine-2-carbonitrile (2.0 g) in dichloromethane
(100 nﬁL), and the resulting suspension stirred at room temperature for 45 min. The
mixture was then washed with water (3 x 100 mL), dried over sodium sulphate, and

evaporated at reduced pressure. The residue was flashed on silica gel using
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product was chromatographed on a 2g silica col um,

eluting with dichloronmethane : 15 ethanol (99 : 1) to

afford product as free base. The free base was then

di ssolved in DCM and HCI (IMin ether) was add
W8IEAt ®as t hen rempved under reduced preé’gfﬂ%m%{ﬂ‘g"‘“

resi due was redissol ved i *°"DCM and product was
preci pitated by adding diet hyI ether to provi de

PGS o0 R AL PR P o Piab) Sirighe 2
carb O as 2PhiteHohVR.¢ ED30OD) : 6. 8.09 (s, 1 H), 8.00 (s,
RS 28l o e ez
3. oet(g 28R, 3625 m)zz 39( s( ﬁﬂrl) MS) m/NIBS (N¥-2), Sﬂﬁf/ol (M+1)  Usi ng

) PV Gy AR NG S MRFIE
Se Oor correspon |ng

@EMQMBI oric aci d salt. 13b: 4-(3
ﬁ%&ﬁ idth§ Qy(lii-)oxé pFé’py()%(@EltJIMle@M ritfldirR 8- no) P

rimdine-2- carbonitrile rocI0|de

caWn{a@@Mm dighigragaetpane ($mi) was;a@c@d(agetmia% equiyJ ( d.
folldwéd by A 351910() idirke ()3 eqGivd1Thésolutibnidas sﬁrr&Qat(reoml ,
tenmq)'atur% f%r51 Sc-g fh§p_|)soglur%6h§e ygorfgyctrﬁﬁ EBI_BIV (idse’d and
the3hiBtue s{thédL}orﬂﬁb at boh3ePed@tumret hyl am _ _
oo B T LSO ERBB BB e A ARV
the(ﬁﬁ@)ayer&eﬁar&ted @od seivedt regoGal L(nger redyged pressare( ghe grude

c’g%:t v]ag%égo('%t %gghed%?%_ﬂgﬁsﬁ% co(diﬂn lﬁmg ﬁ:ﬁf&cﬁmﬂ%e(ﬂ&he

ethgppl, (992 ’Q‘}o a@gd P@dug’q.@s frep base. (‘nge f@q)basg wg9 ii‘@nggs?éﬁ:d in

pcdhland f et wad RIdBZS Seht Wab Meh)reEYedQaed R Eideda
CT/ EP20 5/ 006266 40

pregsie nEees HRNSS reélSP@V?dlmé?ﬂﬂ‘Q %BQ'/ ProgPFtaYas PERIEIRG B n
ad@ihg OeBPMther 1P piovide di(B-dmetuyiphenylFE-13€(pyridin-2-yl-amino)-

propy g e itgs mrooongf Bngh (% Gy 1 1

"H BINGT(CD:0D): §. 80928))1H)33.68(3 165) 7(9ﬁ7§$+)m 2H) 5083 (B 3HY, 17 32

27 1

(d,gltHf)',')rz C gp?l)ggi%g_(ﬂfhz,%%l(t %1—8 36’5% %}4 ”izéz'ﬁ'b ym, 2 §Hf’> VE

m/3B4.1 IMBB-2. 26 (m 2H), 2.24- 2.10 (m 2H) 2. 09 1 97
(m 1H, 1.41 (t, 3H. MS mz 378.5 (Mr1l) 13e: (S)-4

3 . .
US'EDQ e RRQAT BN thesfofing BTN e IRRaNBY 25 PiBuiTRe
bas@&ﬁdoﬁb%dh@maﬁ%&ablh@lﬁu dcid Jsaet hydrochl oride ' H NI\/R

capuitrs BRGEhBEGE M 3H) . 3. 46- 3. 31 (m 2H). 3.22 (i,

1H§]R%%§D%Bé]_§ao§"%éi4%2? 4 *PH)S?g%’@ 15 §91g{5 m?"?')a (d
1HR. G182 (s11H)06.7 fn(d, 2H).. 33,B(tna|'i) 3@6(*42|(|NI213)7 (3%, 2435((33
zﬁgf@rﬁ‘ﬂkﬁhm%)z #efo3n+A5 op- 2- VI - ami no) - propvl | - pvr| m

carbonitrile
13¢: 4-[3-(2-Dimethylamino-1- methvlethvlammo) propyll-6-(3.4-dimethylphenyi)-

pyrimidine-2-carbonitrile di-hydrochloride

'H NMR (CD;OD): 5 8.13 (s, 1H), 8.02 (s, 1H), 7.95 (d, 1H}, 7.31 (d, 1H), 3.95-3.80
(m, 1H), 3.65-3.48 (m, 1H), 3.25-3.15 (m, 2H), 3.11-3.04 (m, 2H), 2.98 (s, 6H), 2.37
(s, 3H), 2.35 (s, 3H), 2.32-2.26 (m, 2H), 1.50 (d, 3H). MS m/z 352.5 (M+1)
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"~ 13h¥ 4-(3,4-Dimethyiphenyl)-6- £3-[2-(morpholin-4-yl}-et

| HNWR (CDCI3): 6 7.90 (s, 1 H, 7.82 (d, 1 H, 7.69
(s, 1 H, 7.28 (d, 1 H, 2.91 (t, 2H), 15 2.84-2.77
(m 1 H) 2.68 (t, 2H), 2.37 (s, 3H), 2.35 (s, 3H),

W? 5@5/1%1?63 ( m ZH) 1.06 ( d, 3H) MS iz 30%C%/Ei’%53/306266

4- D met hvl phenVl ) - 6- ( 3- (14?rethyl trifluoroethvlam no)
provaI pyri m di ne 2-carbonitrile hydrochloride

rﬁmaae-acaﬂ)o teﬁl ydr@hl t 2H) 238(s 3H) 2. 36

"H &EA? ﬁwf)ﬁﬁ(éiﬁﬂf g‘%?(E%H) Aob il (Fy 780 d, VB, §B73.69
(m.CAHYES.BEB SR dmy PH), 850839, hi.FAT1-$-A1 oAb e By Petilol H)p

[ r Banbiasid eHyi2 Sasleeeh! 24yl des- H
31%‘@}%&? 2%‘2% @M@%z?s@(% bﬁﬁ .ot H H)@h ) d gos|
2.19 () 2H)72.89-1F, (M. 1KY, 1431 %@H(HMS"%SZQ(-E(M?”% (t, 2H),
13&- (63-4l(B 4- @H}ethv%hgﬁl/l)(ﬁ [3-@thucidin®i23- éhno?blbpvlgmﬁﬂmﬂnd—ﬁ-
m 8 (s, 3H), 2.35 (s, 3H), 2.06-1.98 (m
ngmm?ggm 4 (MF1) 13i: 4 (f3 (3
"H RVt (00, 08):Eee1od/[3; pHp &2 MHH); 3:85 (ribpvlat-(8- H8, 3.94-3.85

i SER ol Pag o R cLbachy B 4T 122 L, o g7 g2

2.50 gors 1 HY), 2.38 84 3HY,2.35H)s, 31, 3B62RE (1HpH). 2. 23—22 (nrivH), B80-
3 .35 3 2.33 2
g%equHé,\%@,rgé 63$|§M+ (S H, (m 2H),

-1.05 6H). M5 niz
Jgi@,ﬁ@ﬂethvmhﬁml) -6-I3-(prop-2- vl-amino) propyl]- pvnm:dtne~2—carbon|tn!e

‘H(ﬂ% d@ fw*r@b%‘»im ﬁaé@rﬁﬂy Pml(ﬁmmﬂmétdonﬁ)emmmzm

BRI L gl e
3H§<Msﬂn/z|'90??8(l\§)lzi)(s 1 |'|) 7 95 (0I 35 i H, 7 46 (d,

@fﬁﬁhﬁﬁ?@ﬁ@b@wm@d a1 2H) 335 (brs, 2H). 3.07 (t,

‘Hﬁ@‘\j @ é&i.(%mé@ sz& §,31 HRYba (£-186, £ 82 (3h), 424137

(MA4H)32-3Bi3raSt (T PHP eyt 218 3.38 (523HYy 8365w -0 2P hym. &),
é}v(ha(?*gdnmsp,p%w (i m di ne- 2-carbonitrile ‘
rif

oroacetic acid’'salt: To a stlgrl ng sol ut]
ylaminol-propy }Dvrlml ine-

2. rﬂart(o%n@ét@p@{d@cmmo}ld@ (3, 4-di net hyl phenyl ) - pyri mi di ne- 2d
carponi tr S e

TH HIMIR (G TS )nitarﬂﬁ (si'?@r gﬁg a8 eh, 'é%ﬂp{d ﬂfnngg%% 8% 3 B9

4HG Yool OH) B/ {tceH)( 2 ¥0gngH), 2 FARb),/20- 248 (ract)i @3&@ d

sH; R RS S

- E net hyl ethlamno:)a ?rol%
ORVeH BT 5. éé*f)b% 1 s iﬂ")a 7 %@ﬂﬂ)o?% &bt 3rd
13&?'?3% HWDBE @, 36| 134 &RM), 2.1-1.6 (m, 4H), 1.27-1.05 (m, 6H). MS

m/z 434.4(M+1).
13i: 4-(3.4-Dimethylphenyl)-6-[3-(4-pyridin-2-yi-piperazin-i-yl)-propyi}-pyrimidin-2-

carbonitrile di-hydrochloride
‘H NMR (CD;0D}: 8 8.14 (d,d 1H), 8.12 (s, 1H), 8.10 (d, 1H), 8.02 (s, 1TH), 7.95 (d,
1H), 7.46 (d, 1H), 7.32 (d, 1H), 7.14 (t, 1H), 4.42 (brs, 2H), 3.80 (brs, 4H), 3.38 (dd
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1H NVR (MeQD): 6 8.08 (s, 1H), 8.00 (s, 1H), 7.92 (d,
1H), 7.33 (d, 1H), 3.55 (s, 1H), 15 3.11 (t, 2H),
3.02 (t, 2H), 2.38 (s,1H), 2.36 (s, 1H), 216225

2 1.34 (s, 6H. M5 mz 339.1 (M+l), 0%
Wé%_mgﬁl?% 4-Di met hvl - phenyl ) - 6- f 3 PCT/EP2005f006266

(2- met hoxy- et hyl am no) - propvl | - pyri m di ne- 2-car -
bonltrlle trlfluoroacetlc ac:ld salt: To a stirring

2H)43(3§1'a§02*f:9r 3BT 4218 240 47 R 735 (HREMA S By FHnMGi HE- 2-
413N 20 nitrile (50mg) in MeCOH (1.5ml) was added
2-met hoxyet hyl ami ne (26pl). Once in solution,
macr opor ous cyanobor ohydride (110ngy, 2.57mol/g) and
EXAMELEd4aC|d (16p1) wer e added, and the resultlng

To r@téﬁyrl h%E\M{ c)n [0'3 4-(3- oxo—propﬂ -6-(3,4- dimethytphenyl)-pynmld:ne-2-
- et oxXy am nob yrim | ne- @H onitr

carbwﬂbs(spmg? |lru69%ia@%'ﬁ S @RsAdeH 2 MR 2tr%et5 rRyopanol
(369@ @éeropd?b%aﬁ&&@)ydn&e 8. 10:?\g( ssmahl)oug)?arﬂcaoésc adidty 16u1),
andsfhie reéul&qg qupemn w%s fbo;ret}a ht te&:p@ia%}{r% forzfz_ﬁhrs Zé%gftson
miBe vl filisted Gnd SpuriBéd byZprﬂaﬁaraﬁvezlﬁPl(mtozgﬂ)e NER3 Mdimethy!- -
Vit
I e T T E T
trifldenpacetit avid salt eoa phitpealid (1dreg)f ol | owi ng conpounds: 14c:
' AU MSQD) 0 808 (5 (1208 ¢ (6 BN o8 T
3. 1plopiid,) 3.7 i ﬂﬂ)d?—{?@ (84 Hbé’r fiF). I2e15r¥?$ I(Tﬂo¥ d St (& BH).
Msarﬁ)z%sﬁa| M+1) HOWR (CDCl 3): 6 8.62 (d, 1 |‘|) 7.98 (t,
) 0 (s, 7,84 (d, . 7.75 (s, 1}

1—-455 7 "' I'en 5 ANEL e 2 -.A
orﬁ@etnﬁzo?é’acéﬁcacﬂd'ﬁalt 3.07 (t, 2H) 2.36 (s, , 2. 35

To B PASTIDY HRTPIORLT o8 T F %@h#%%-

nitrl® {8Arhgy)l inpe@ki| (1.9n!) was added 2-methoxyethylamine (26pl). Once in

sl ol T 0 Bt PORY, 20 Al 2 e
wel\RIdeN o) the Besgltigg sngsgaenqorp.yvas stiryg! a(tgoorrltqq)perq;urggor( gsr\rs
Re&ctm n('u;’a.ﬁ)é3 \Akxg flltérehi) andﬁmﬂ'?e& SbX e'p'gratlvelcﬁﬂs ksl grvéHi (3 4-di-
me(ryiphglpyjl) Sﬁ%gne(tgoxyﬁlbylamlBo)zprgwllzayﬁgucthﬁ-é-%q%gpnm m z
tnﬁ@@rlaa@btl(:'\étlﬁ)salt&QQ%hlt%é@}d 6m§§3t (Bicyclof2 2 Il hept 2
. no P [ Y,
SN PRRY G, ) 00 e B R LY B il 20,
3.42@RC3HB) 3.28 (7 .28), X 53 (t1HY), 373(1 8R 2G‘lb_||)2 38Hfs, 3W), 203§ t(ﬁ 3@1)'_2'; 16-
o{ - m 1 3.01-3.09 (m 2H),
2. 2% (8‘62'%?“%&{9325%5@*@ 16%) 2.35 (s, 3H), 2.33 (s,
2.22- 10 2.30 (m 3H), 1.93-2.04 (m 1H),
Thél- }i&e@!u%%és@lbél"gbov; Ry f]srtﬁg' é;.’the@ H]smglthaga rdb’ﬁa{e”hmlne
, 14f:. 4
derc‘@f'ﬁesDF%%fPH@fP tsHekaying @ﬂ@“f‘%s ( 2
1481 CAPYDIMbingiighehyly6-)3 REWRIN-2RinttiyvhRhapolpfodyHpirimidine-2-
carbonitrile trifluoroacetic acid salt:
'"H NMR (CDCly): 5 8.62 (d, 1H), 7.98 (, 1H), 7.90 (s, 1H), 7.84 (d, 1H), 7.75 (s, 1H),
7.60 (d, 1H), 7.52 (m, 1H), 7.27 (d, 1H), 4.48 (s, 2H), 3.33 (t, 2H), 3.07 (t, 2H), 2.36
(s, 3H), 2.35 (s, 3H), 2.23-2.35 {m, 2H). MS m/z 358.0 (M+1), 100%. ‘
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m di ne-2-carbonitrile trifluoroacetic acid salt: 'H
NVR (CDCI3): 5 7.91 (s, 1H), 7.84 (d, 1H), 7.81 (s,
1H), 7.27 (d 1H), 3.47-3.50 1s (m 4H), 3.12 (m
(t, 2H), 2.98 (m 2H), 2.49 (t, 2 §$
W?gg“s%%)‘% 2.34 (s, 3H), 2.29 (m 2H), 2.08- E&T@g’(“ /006265
M mz 392.3 (M), £60% 14g: 44341,1
D|rrethvl 2- m)rphol|n 4-yl - et hVlI am no) - propyl | - 6- (3

h : QUSRS g?ar}mrnof,o‘?aovl}—pvnml-
dmeliﬂ):arbansﬁl& t([ﬁbordéd)etlc 501&’ Sall(s 1H) 7.27 ( d 1H) 3 92

e ﬁsgsln«

7. 302“«'-') 1HY 3538 ((csZH)ﬁBi)lﬁ -3V (M, 24D B % (TI\@H)) 2.38de08H)1286 (s. 3H),
2.2%2 &é”fm HQS@\X%MP&%’Q)H -foBol2- (1 H-indol -3-yl)-ethyl a

pvrim - c?r bon| t_r i | elr

(m, 3H9% c(1t3 o@ 2HZ) 386 (t$2H)3|2I)54(Q, 1:%5 235 eslelm 22331(4 2)22.22-

2Tl el i el 1}*825%1154%?15@3‘ a5 4m

3H)PT.2P W, Impymsmmasm Omﬁan@@% t r| le trifluor oacetl c
D
14f,( —g

Mzﬁ@@gﬁm 2H), 2. 79 (s, 3H), 238
1 1 &4’3-
(R BB T Bt se e Mk st &‘3’18%13266 o

(m, ¥H3.43.92- (. 219, BE5AB &) 29§ fB- Ly arﬁ BP0 v PTb & 353

3H)42 ‘é? '(fﬁtiW)' 21B2MY (hr, RS ING mmsazb (M) DDA T | | e
%Joroacet I|2c:ac|hdl sal : r(0 -ol 6. 8.

., 2H), 2.38 (s,
@3 %,\,ﬁ3@ 166 723"‘1&1? "ﬁH) 8t 919*>(?27%5')1H)'V§925(m

ofie- 2- bonitril
2% 33 Oacet“?%‘?'%h%g Q?““m’ﬂ’%@ge(‘%‘ér onitr

S,
ine-2-

Qtrlﬁu%roa(c@ﬂlcéd'asalﬁ 33 3.41 (m 1H), 3 12-3. 21 (m

"H DR (!\Qe@@ £.0%(9 TH)’ 73%9 E% 1H@®93§f gglﬁéeq' Jlﬂé(g;%-? 37
(mZZI-QAf? 29 I8 16 7. 2+, 1+, B84 2, E]4) 3(33+3.38 th,, 2H), 7.54-3.28Gm( Al),

2.8 (210 SR i) iz AL 5 260 P05 2 4118 )

108k di et hvl - phenyl ) - pyrim d| ne 2-carbonitrile

14;t rl f(‘Ji H(B’u%g'ﬁﬁ‘valt—dh%nei?b% ﬁﬂéthvlcaramovlmethv] amino)-propyll-pyrimidine-
2-carbonitrile trifluoroacetic acid salt:

H NMR (MeOD): & 8.07 (s, 1H), 8.00 (s, 1H), 7.94 (d, 1H), 7.31 (d,'1H), 3.73 (s, 1H),
3.08 (t, 2H), 3.01 (t, 2H), 2.79 (s, 3H), 2.38 (s, 3H), 2.36 (s, 3H), 2.19 (t, 2H). MS m/z
338.5 (M+1), 100%.
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'H NMR (MeOD): 6 8.08 (s, 1H), 8.00 (s, 1H), 7.94 (d,
1H) 7.32 (d, 1H), 4.00 (br s, 15 2H), 3.24-3.30 (m
3.01 (t, 2H), 2.98 (t, 2H), 2.38 (s, 3H), 2.36

W(i%ﬁ}/l Hi(ii 2.23-2.30 (m ZH) MS niz 338.4 (%%/;EPZ(}D:mOGZﬁﬁ

4-r 3- (Di nmet hyl car banoyi met4?1yl am no) - propvl | -6- (3
4- di met hvl - phenVU- PVrim - d| ne- 2- car boni t r| l e

car%nﬁﬂehﬁ!uorﬁb&eﬂc 2P A2 4 (t 2H) 3.03 (m 2H) 3.01

1,_”&@5? @,F%B 25549%%21@?@29% ﬁ%g %H)-I) 2P 33, g0, 2H),
3131 41t ot {pRENAIB 6. i3}, 2@5((;3 33%2 2 é'-dm il #eris. 13H)1 MS_

I Qbodr opyl | - pyrimdine-2-carbonitrile
WZ%%?}&I r:Sglrﬂcq)acet II c acll d sal t1 1tH NVR l(d[\/lsO) :

ridiche é?’-car\'%omgi% t('lﬂﬂroraé’&etc 30&3312 48 (m 4H)’ SZé (t,
' R GaPDY b BPEtep i SR (8 -3 Gty 70377

(m, 400%.344a1 (dh, 1B, 3.12- 321 (m, 5H) 3.04 {t, 2H), 2.94 (s, 3H) 2.38-2.43

T e
(m, ael),d.%adl. BG(mHWS(M@msﬁ(Lm@ (DOO%S 1H), 7.99 (s,

1 4i éthl ayl)-RAimidi-
1_4_|.3 h

ne-2carbgsirile tpi tic aei salp | 20- 2. 28 (m 2|—|) 2.12-2.19

mélt *m th -

1 54 1
H ﬁ@%z(EPz Odgﬁ? @foé (3 ﬂ-|)4shh(ng1H 909%4d, A5 W20 5H, 21006 s,

21 § oAUty 260 SR 2 B0 LoD PR o e HR 5o P 23
(m, |2F?d\hﬁﬁ7/ 3584 o)t ')mdv,e To a stirred sol ution of
r

roxypro | phenyl ) -
14my, 4 L

3 (it . (13 tr | f Iruor %mgt h ‘
dmé-t@qhbonm@trmd&asc&.c%&id&uePO4 PH 5 6.5 buffer (1 5m_)

' B Rl &7 AT B 2 b R R 13 e

3.25% Maalo3((th, 2B)13.01n(s56iH), B23B)(s. 3Hdedt oRtiard. 2%2}55 ym, 2H).

: 1.5n of each added as initial
MSAF’?&S%PQS" ?)Zf% 5h the m xture vv?s (%ool ed and

pyr I@b:b@%ﬁrb@%;tﬂgﬁlﬂhb@ac&k aeaals@nsodl um sul fit esol ution.

'S Were renoved e racti on Wlt ﬂF
'H Mo AJRODIT R B ot oML Ge THnd St o1 depa . TH 2355
(m, bzf-l) 84dglistdsqh, Qf—l) SA\biEl 21N 6. 1eXt RagtEek veH)e28Btd BBEML.36

(s. %@}r&ﬂrglﬁa%@('“r ﬁ%ﬁ%%@ﬁﬁ@ﬂgh E@Ft e) ?nétrrhg \S?Zanl c

14424 63-( %ﬁi&&ﬁﬂa\m;ﬁd’«pm‘bﬁbmrﬂot bepyib6-i{31e-dinkkenyaényd fpyrimidine-
sol vent foIIo b%t Tturation with ether gave a
2-cgphopifrile ai ni ng TEMPO resi dues and sone
'H RVFRNEDGR NG 8&}7;{;;1% dosderiyat. 9y @, 19), AS81d- hodae(t, 2H),

31§L§|e20d’ @ilﬁh—@'f& (P42 D ob (862 S2. SPIY, 314119%s! L3I b9 (m,

2H), 2.12-2.19 (m,2H). MS m/z 352.4 (M+1), 100%.
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hydr oxy- 3- oxopropyl )-6-(3-trifluoronethyl phenyl)-pyri
mdlneZCarbonltrlle 370ng. '"H NMR (CDCI 3): 6 8.35
: 831(d 1H, 7.83 (s, 1 H, 7.83 (d, 1

. 3.22 (t, 2H), 3.00 (t,
W@@S’P‘%n 20 EXAWPLE 16%44 fl;)(Pl peri i %E%ﬁwgm%%m

oxopr opyl }
6- (3-trifluoronethvl phenvD pvrim di ne-2-carbonitrile

| ution of
Ex;ﬁFgEﬁ)gdroxy 3- oxopropyl) 6- (3 tr| fl uor omet hyI phenyl)
4- (3 Hydroxg-8Hoxmerdbyl) al th pidi

added, Ly aﬁlﬁé{rpg{hz-gf-ﬁ\))dbr%ﬁlfl@@)nﬂ@&géthylphe -

m nopr o car bodj i m d
pyr(rfwn@)2 “catasitdlol(LBAD Aestonirler (1L iaes e gk KH:PO, pH

RN IR e
anduegdifions o NACIDEH1 260NF Snd B Mack et et R e
addédtdan&f?tlﬂtablﬂ@ SJek f m@pro&f 1! SinLrae pastedddet as oiitisbaliquots). After
crysta I satl o t ve
5h ttw(fe'xﬁﬁrep‘%ﬁ ‘i?i"l’?gf”)‘?l ?%4( S5 083:{ By, tpe %&{@{‘ﬁ ﬁ i hyl
fonah@ﬁw Additioy bf oldlsaurd sclftetsohition.iNastrals werawemoyed sy i d,

(% 9 ﬁ’ ZNa(sSacxdilFIéD:i fco él-l 3% 5(@1
ext \pﬁ‘gith I gce %D p al
adc}?ﬂi?r%ﬁ BN, Hc;(ad 6 ﬁ?otwceggﬁ@qﬁ(mgﬁym nzsogjgle(:p thezqaophasm

%‘I(/l%%alf%ﬁ \%mby"}'ﬁpatioﬁth?&gila c@ﬁ’tef HAd the ngamN@Ve?—w&&%dMlth

Fowi n ounds’ wer e pr in
watsi tiendrinerdiamavalaf SQUQ@If?‘Wefj ¥ trggraagn ‘ﬁ'g" W?rhgatvﬁ é‘ white

pre&%ﬁét@&ﬁht@ﬁ‘nﬁx AEERD FRiduBE afd €58 Q&:aﬂbxdrﬂﬁﬁé pairdidEDElivative
2005/ 121 06 PCT/ EP2005/ 006

- as Qy—ngngTlﬁerpag;:n%mgthg& qugrsoggggamed the re<1:|U|red actcr 4-(3-

hydbRPY-bkorforyB -&@Ltfﬂtmmﬁﬁyibhémhwmh)jmpv?r—u:airbanltnbs 3Z0mg.

w.carb I I d

H g ?&g&ﬁgé %8E¥ 12&*3 <y @8‘?;(4)5'? #N%Wé% ( aﬁ) 8. 6%'1’( (1),

3.2D. (7 &H{, 13,001, IF3) K3S @82 32202 (Mat) 3.84-3.78 (m 2H)
(rotanmers), 3.81-3.76 and 3.71-3.66 (m 2H) 5
(rotaners), 3.50-3.45 and 3.33-3.27 (m 2H)

E)(Al\mlﬁ‘rla&as) 3.41-3.35 and 3.33-3.27 (m 2H)

viitdiBine-2-carbonitrile

Tozﬁ)szpilmo(l Wﬁ-‘iﬁ mgjéoxyzﬁ ?)gprop [nﬁ |_Qn‘luo‘ome:’d"nayrpehre%?/I)-p%smimm% 2-
caﬂsoatm@mmga Rsuw [(@mbBy wak- dddiep ViFhiydiraxyt@snzbtriazdig (agh and §-

b ShESAAR SAAS o s e s

roém @Qn;ﬁeiﬂatuﬂel*fbr 158 Aangitpipetitine (Z2r8® added. AHpr standing fog 18h,

th%%ab‘uog rglﬁtu §s2 he?% KM@ x%mz)l Fi%@ tr%n%ghé” aﬁ@dxﬁéﬂ

withcsodiuGHjul IfatHSf\ftﬁ'r zergg@l of cr;g@%satmdronua trgce of
acéto%férﬁ\% vepm %‘Wp}mcﬁnﬂ %/T Q%x@hrﬁﬁfl} Sl-l(:’ﬁtnﬂlubfbmﬁmbhbh@@i)bam

I m di ne- carbonltrlle

py(lmm;pegg cargorytnégas)(%whlie Wml 3o (d, 1 H, 7 78 ( 1
1;—|‘&1MR7(<:2)&| %837 (&) 1HB 829 (GL1H2FR1 (s, AHLY JU(d, BH) 7. 6B (7 5H),
3%1 12@ %73 tn‘%é?—ég o By, 23D . 2Hn OP70k1 88 by Hibe-1.48 (m,

2H). MS m/z 389.1 (M+1)

The foliowing compounds were prepared in a similar manner by coupling the acid

with the appropriate amine in the presence of HOBt and EDCL
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Ce(Br0,),

MeCNH,0

—
’ reflux, 2hrs

M5 m z392.1 (M+1l),;, 100% EXAMPLE 17. 20
4-(3-tert-Butyl - phenyl)-6-(3-o0xo-propel)-pvrimdine-2
-carbonitrile CePIQ ), DD o MCWzOIl \ Ol \ OH't

reflex 2hrs NaH, EtOH, EtzO 97% 0C to RT,

WeHRE2 ) 130, Ni HN e g 3hre NIN\ OH 5%%%?","%‘%“
MeOH, HD\ OH (ii) NEL" OH RT, QAN / 85C, 8h. CN
CN N't-N NJII NeCN DI\/ISODessMarin,DCM\\,O
RT, 3hrs RT. 45q1

16h: 43 (Hpmopipers | il

carborifgile hybttckibrde et hyI benzene (11 15) in acetonitrile

' BEATROPT 51 )y B P 18 giz%ﬁ‘i“&*ﬁ. i

1H)H B8R 82 4rki33. 843, TBTMeZIﬁ)e(sqtamerﬁ}; oh 7 @ $EHmatidl
(ro%[:)rﬁFsﬁfé b € WO00 9%’3]322171@9 2ﬂﬁr6\%ﬁ%9§?531@ﬂ§ 26 fénd é@sf'm? (m,

ature

COoOl 1
2H) etemetsh aﬁ% 29 éwe\% 307 ffe?*'é)dz 26§a1t5Lﬂ“§t2e@ %8% EB AT

(ro @jﬁ]\ﬁgﬂh}%&@hﬁf‘(%ﬂ sol ution vvas added to the
trgte tgndt roduct. }c cted It

Phe r

car%mﬁ?ﬂb S&?ﬂasamhté:@m’centrat ed in vacuo to give

] h I

H @Eﬂ%@% S R PERY o R RISy Ao L (m

4HYLH)28 &, T8), 3(70:3.80{rd) 2H)7 363 (( @H). 13-4 (72180270 (t, BH), 2.34 (d,
9 B: 1

ngl\%lro”S,Z%bB%Jﬂixy ?L(?S -{_Dert But yl - phenyl )-hexane To

16¢k 413 A0imethwiisheayint-Gh{Zapivesie-1-goshylearks idine-

?%p#e\[mlg%mﬂ) at 0C was added et hanol (479] L)

1 IR, a3 0SB ot £ 7ot 3. 728 & 17320 ¢ 20,

3. 113 (( %H)ei t75 lf&Uij opienyd Ymet hanose-1(6b @, 3e), 1.41-etdigm, 2H).
MS o 332 1 (M+1) 100%.

EXANPILE 17. ‘
4-(3-tert-Butyt-phenyl)-6-(3-oxo-prooyl)-pyrimidine-2-carbonitrile

NaH, EtOH, E,C
7% 0°C to RT, 72nrs
' SO,Me
Shie
e
. 130°C, Py A
0] = N N
HN NH, 3hrs N N }
B S . j oH Oxone, MeDH, HZO =
{iiy NE;, MeOH
85°C, Bhrs _ RT oM
cH
A

N N
NaCN, DMSO | Dess -Marlin, DCM
e S CH
RT, 3nss RT 45mins

A: 1-(3-fert-Butyl-phenyh-ethanone
To a stirring solution of 1-tert-butyl-3-ethylbenzene (11.15) in acetonitrile

(350mi) and water (150ml) at room temperature was added cerium (ill) sulfate
(6.05g) and barium bromate (13.5g). The resulting suspension was heated at reflux
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resulting mxture was allowed to warmto room
tenperature and stired for 72 hours. After careful
addi tion of ethanol (10.5nl), ammoni um chl ori de

solution (10g in 250mM water) was then added et her
WOIMSI2UBS  hen separated and washed with br PAEEPHYE006266

m), dried over MySO4 and “®oncentrated in vacuo to
gi ve 1, 3-di oxo-6-hydroxy-1(3" 15

tart-butyl - phenyl)-hexane as crude product 8.50).
for hirs. Afiey 8?9‘“@@1 twaorﬁd?mwet&f% dhe ERRGUONEXIUS 1R %ﬁ%ﬁ'%qg

Sat‘dr‘-‘a@éﬁ 4 eb\h\aesda'ﬁ:fm thfo%ai@hzkt@ aoiuﬂma WaZaddé 8 tothé Kittrb)e, a&ﬂ)&ie
Su an

propwwmqe%mw%ﬁ 00 G emhiprd amemiss yersarEhE M
brink, 3nefjd memgstny dﬁd)ggncérﬁt&ted ie vaedzutp\pive d@rigit- buﬂybp&mmd)-

uc . i
ctngfing IR Sl e pittbes o8 F RMECDL) 30 B0 RN 43
(d, nHpatd10d, ‘rhl)x’t’Bﬁﬁ Widls 2.6 éh 38D o3e@, $H- cool to room
28 Hycor "B L RAR - Q -r?éignet riethylamne

m xt ure was

heal®8 SHTN@SGPEoFOMOf N%UIBQ% "TF\‘H) Tr@Sgt“l dheri#sanmi & Qas
waé Qéﬁé%rgtﬁa%ﬁamﬁ ViBifdid b@%&ﬁ&la&bﬁ’éj@c‘mnﬂﬁsﬂﬁﬁkﬁ%llowed

t hy t at
by SropOTsSRRYemel toga P RHal) SBaeTeds oK e Thé
resﬂihh@fmﬁaﬂma laliéWedso Waah to mdﬁmpexaummnd ftieed fos F2lbeurs.

Aﬁ%rcc@fe;xtn@dg;iorl?f eggangl {]Qr%r'{“‘)t 5m51%§fé:ﬂ1g?%§xtdé QbiuANe 65 IV3s0mi
waﬁée)tvligel then fduey) ether(Brehwds they pepepici-abd (@shast wittbloring] (3¢
mi) ( % %?Méé@ %%{ %dncgﬁfl]ﬁi% |ﬁ %% E dzealr’:}_@bk%fi %Igh ~(3-

tertithyl-pliem)-Hexanel #§ crud rodye (181%9), Thigpecire np purifieafion and

1 1.99-2.06 2 1 38
wa%lm%@&telyéguw%héﬁe#ieac?% 1; 550 oy (m 2H),

MEmigeddfyil BT h 88y | - 4- (3- hvdr oxypropvl)-6-(3-trifl uorom

C: SR BIEEWI-L- (%Fdrgk 3d’tﬁ!)'50(31tb:¢>bﬁm-mémglrbh§ﬁ\{n D\{rlmldmel
| thewﬁoi i 2 s IR B ol e B

andﬂBth@mﬂisotaiddranﬂhﬁa:alt((&(ZZg)mbere bBatdY atvtD°@ dtat SchouBs TOXONE

rea%é%} rmxglﬁz waiﬁ N aﬁ}) v rcﬁf: 3! t§ S‘t{»c{]n{ %%pﬁat e %B'éth?ﬁ %(ﬁﬁl%rﬁi

triethytohiod (2Rerd) vesce deﬁtdednd ﬂneoe%dtmlm!ﬁé@tvm%\e@t? 2B fpDt
hm%’g Ofk e 43R nfi ﬂ/eﬁﬁa%gz%ﬁé%?e@% vé’&o"ﬂadd th@BfHdﬂ@thas taken

ani cs were was brine & m ), dried over

‘"t% caiate (460 mbdhen weshed With WaRT¢2 ¥ 809 BNANF 0 %NC layer
drid &% gsey)! A F‘é&ho\rﬂﬁ &f%bméﬁkrlﬁﬂ)éWé@:QMh) th6 rdshiue was

cotéﬁé%%gﬁd cauel e, poies A i ace Bt 10 b sropfiio BB or B oo

mefhyisafiadyl-#us-hiddroxypeopyf) iBoattés butyEmathyiEN )IBER8Jine 6.2g) as
8,12 (s, 1 H, 7,92 (d, L H, 7.73 (s, 1 H, 7.59 (d,

anplyy, 7.45 (t, 1 H, 3.75 (t, 2H), 3.43 (s, 3H), 308

'HNMR @H)CIR); 98:12. (aamrm 86(d) THIL 742 (dsTHOWH0 (VBT 25399 H).

3 7§‘llelg%)_lgert %ut ﬁssnyls 1(?9( ?1 rrdrzé)-l)%y1 %? (gpgel-li)) MpSy!rn{Zr?i1(-§I'i‘l
(MhE, 95%ar boni t r| I e
D: 2-Methylsulphonyl-4-(3-hydroxypropyh-6-(3-triflucromethylphenyh)-pyrimidine

To the solution of 2-methylsulfanyl-4—(3—hydroxypropy!)—S-(B-terf—butyl-pheny!)- .
pyrimidine (5.2 g) in a mixed solvent of methano! and water (122 mj, 10:1) was added

OXONE (23.2 g). The mixture was sfirred at room temperature overnight. After
diluting with water (200 ml), then product was extracted into ethyl acetate (3 x 200
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To a stirring solution of

2- et hyl sul phonyl - 4- (13- hydr oxypropyl ) - 6- (3-tent - butyl
- 10 net hyl - phenyl)-pyrimdine (4.6g) in DVSO (120nl)
at roomtenperature was added sodi um cyani

WQERYHII? The resul ting sugpensi on was sti ”ggwg{zop%%ﬂ%ss
tenperature for 3 hours. 4A\fter addi ng ethyl acetate

(200 M), the m xture was then washed with vvater

(100 M, x 3).. Organic layer r n
ml)céﬂ'@éﬁf’r"&?@ﬁ“‘i il a‘ﬁ‘ﬁ%‘,e‘j %ﬁ"ebr K%Ee'%aagﬁ/e% c%%gnd
congétfged (e hvatisi tnggdretatel ofa2+d1e@@bhw!-@{(@ﬂamrow@r@yl}-@-(&
tertdbélfyf rns:ﬁ} Phenﬁlé H}/{ rsudiéne ((éﬁlﬁvasr % )??Iept}r%vgr;/ Sghdpy-mlsmw ? Hsee?dze_ls
cruceamhlmennem rsiee witho@dyrthes parificalidn. ' H NVR (CDCI 3): 6 8.14
'H QﬁRééFlble.) 76}_3892 &sdﬂ;)l'ﬂ)gz 144, £.93 sl*'r% ks 7 %&t, ‘lH
3.76 i 21D 43 15.561),(3508 G1HH). %,@8%15 (@ggH)@ 1 &wi)gl—l)

(MA)(Q%% ent - But yl - phenyp- 6- ( 3- oxo- propel ) - pyri m
iy | dltne 2- car bon|t | | e Dess rt| nerd od| na{ne (679rrg)

ph enyé ktnrﬁnd acl lmod roozynthymwh)myaw 43mydruxmr0taﬂ)ﬁi3fﬂ~temduwl-

meliEprery ) PRERE (5 Bm's BSS (earl 3 o BRpSHARERS: Btec
soditnx byaniie (BEBNgl [The eebulting lsusEe@ion (n@@etlrmc» atroeon taepshatdre
for glhgyrs%d&ta%éthﬁpgzemtg SZOQgQ?meCm’xﬁly@%as WRR wdbh&with

ncen I'n vacuo. The residue was
wateo{10fme o DrOrgsnit favar Was drigsiavgr MabPorndsppceitiaiad in vacuo,

theé‘%&&ﬁe‘ﬁa& i%&ne@soneéuiés%l Js%gq%rﬁ%l A EEDAL Frsteflcht UiV 4-(3-

0X0- propyl r|md|ne2 rbonlt ile
tort PR YE T ST VBT 2O Ao ((88) 4 ah &l
H ﬁMﬁ?’(d[ﬁ;b 15 D4 (s 4 ggg 7(8b (11t 7.74. (3941—1)9 6(1(dH)1H) 7. 46Qt (1e||)

37?(&%&900@;&2%@50 13 45,24, R 15 Sy als M aliq B ooy

F: 4(3-Bri-Butyl-phenyl}-5-(3-oxo-propyi)-pyrimidine-2-carbonitrile

R L Gt o %@é’%’“

phawnﬁF(SéwdmﬂFoBeh%EWImwytb@taghomtfﬂg&g&mgﬁmwlw@ml ) and the
res?@h@% ensity Wgs gtﬁreEGat gaon?@nggﬁﬂdtﬂ%tfﬁwmsn HRAEHSH rﬂ&ture

wer e di ssol ved (2 and 800|n|c ayer

wag diutewithy E{RATIA0Q M) taerpwashied yith (aies (6 K aP?rﬁt')e

walLigdY Qvep W@S@@ﬁd €ARRnHARd Wﬁ&ca&dﬁfé raédlﬁérmmwenmobn
stirring Ccontlnued r afugther i um

smwm 5508 PN S4BV 3 i De SuieThbrtane gt LRI bn)
{3eskogielad pytimeine: g}ambammima pﬁp gelmivesb)id (BBSMG).

5 0

Hﬁ@ﬁ%ﬂpﬁé% R A A i R A T )

3. 1848, BHp 3. Me®, @Hs IeI0edHINMEUaREH. 0((@@0) ﬁﬁ% and heat ed
at reflux overnight. Follow ng cooling, the solvent
was evapor ated under reduced pressure and the

EXAMRUE Bt oi | was purified by flash silica colum

4- ;9 [HeAp ¥6-(PrifARREMb hedinegidaraeitds et hy|

er vvas Isolate orange ol (8.53¢g). 0Q

A: ﬁ-Benzvloxv—3-oxo—hexan0|c acid e?hv?este

4-Benzyloxybutyric acid (6.38 mL), Meldrum’s acid (5.76 g) and
dimethylaminopyridine (9.77 g) were dissolved in DCM (200 mL) and cooled to 0°C.
A solution of isopropenyl chioroformate in dichioromethane (100 mL) was added
dropwise and stirring at 0°C continued for a further 2 h. Potassium hydrogen sulphate

(200 mL of a 10% agqueous solution) was then added, the organic phase separated,
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20

Q'l1. DVA,, ~OCl p OHN OQ7\-, bCM 0C, 2 h

EtO/111s\/JI1\/,.\/.0Bn NaOVe, Me OH N~ * /~N 4 o(n

HO Bn Cen 2. EtOH, d, do HO 02Me S Tf,o0, E N S/
MOH Oxone, McOH/ H20 ct, o/n N N_.N N

Mel , KOH ,
WQR0582100 O N OBn f.t., o/n TfO TfO

So2Me N (SnMe3) 2, Pd(Ph3Bf4, Lic N ~ N NaCN, DVSO

N N dioxane, A3 h " \" Sn/ OBn ft, 2 hi OBn $n

CN N PdCl 2(ci 1), DwWF, 150C, m F3C OBn FC B..,'H
ot S ML AL LT
was\disso in ethénd! (200 nd Be. reflu might. ing ing,
the %@%7& %vlag 7ev§;artr:']rsa’téc!!_'?.l|’1de:1L rezd?JcéJ pregs@ré ar'n'\é%hg{résu‘?lgl%'oﬂ \nfe%a}lfied

by fRsBsiic Qe biosyapycpey. B-Bemporapore-pyxanpicdicid-adhybestaio

a stirred sus [ of sodi um net hoxide (3.48 g) in
Wasrfﬁ?ﬁﬂt ﬁgfa?fﬁnﬁgaﬁ(é?%bo led to 0C, was added thiourea

(3.5 g). The mixture was stirred until it dissolyed,

t he benzyhoXxl - §- oxo- hgxapgoi ¢ aci d jl ester |

(s g‘f&i A arethanol) s dded AL iy e

ol uti on was—tHeatedat=% efT ux overnig%f;?cvol QQ/LKQJ\/\/OBW
Ho,ﬁ\gpmJ&nt émér'dfure, and concentrated Under vacuum

The residue was dissolved in water (50 ni),

acdogliefied to pH 6 with acetic acid, and stigred for 1 on meon

h.L.The preci @it atampas ALiltere sukcessi vety . o

d..-E3SHed
i th water TZ %40 m-) ahd isopr8pand" (A x}20 ni),
mMﬁéHB"t o affor d’fou/\/ 43 HDifk/\/ %}Bn

6- ( 3- benzyl oxy- propyl)-2-nercapto-pyrimdin-4-ol as a
white powder (7.94sgle. MS nlz 277.1 (M+l), %00% 20

G, BeRpy Lo Xy pr o ¢ 2- met hyl %‘gl fany! - pyri g n- 4- ol
%SQ%,XB%%LEPV' LVSn Lt hyl sylf anyrs m ‘1'1\2)'\4}){'/&,036

m xture

6- ( 3- benzyl oxy- pr'opyl ) - 2- mer capt o- pyri m di n- 4- ol
(7.94 g), potassium hydrexide (32 nL of 1 N solution
in methanol) and nethyl iadide (1.97 m-) v
2005/ 121106 PCT/ EP2005/ D666 49, ol 21702

O FECOB!

TH NMR (CDCls): 8 7.26-7.35 (m, 5H), 4.48 (s, 2H), 4.18 (q, 2H), 3.49 (t, 2H), 3.44 (s,
2H), 2.67 (t, 2H), 1.90-1.97 (m, 2H), 1.27 (t, 3H). MS m/z 287.0 (M+1), 100%.
B: 8-(3-Benzyloxy-propyl)-2-mercapto-pyrimidin-4-of

To a stirred suspension of sodium methoxide (3.48 g} in methanol (40 mL}),
cooled to 0°C, was added thiourea (3.56 g). The mixture was stirred until it dissolved,
then 8-benzyloxy-3-oxo-hexanoic acid ethyl ester (8.52 g in 20 mL methanol) was
added slowly. The solution was heated ét reflux overnight, cooled to room
temperature, and concentrated under vacuum. The residue was dissolved in waier
(50 mL), acidified to pH B with acetic acid, and stirred for 1 h. The precipitate was
filtered, washed successively with water (2 x 20 mL) and isopropanol (2 x 20 mL),
then dried to afford 6-(3-benzyloxy-propyl)-2-mercapto-pyrimidin-4-ol as a white
powder (7.94 g). MS myz 277.1 (M+1), 100%.

C: 6-(3-Benzyloxy-propyh)-2-methylsulfanyl-pyrimidin-4-ol

A mixture of 6-(3-benzyloxy-propyl)-2-mercapto-pyrimidin-4-ol (7.94 g),
potassium hydroxide (32 mL of 1N solution in methano}) and methyl iodide (1.87 mL)
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‘was stirred at room tenperature overnight. The
precipitate was filtered, washed successively wth
nmet hanol (2 x 20 nmL), isopropanol (2 x 20 nL) and
water (2 x 20 nlL), then dried to afford

W%;-’(P@lﬁé%zyl oxy- propyl ) - 2- net hyl sul f anyl - pyr PR FH2H20§265
| as a white powder (7. 04 ). MBS mz 291.0 (M+1),
100% 5 D Trifluoro-acetic acid 6

wasap DS nZY ! oXv- pr OpM ) 2- et i Sublany ha Pl Sty V1

sucBedsie ) QA yThéawTopmmd thi 2 sopriopyrias (8 X 20pL) pryd wared{2ne20- o

i et hyl am
LA COT AN (BT O AR ER G é@'ﬁ”‘fa%&bﬂm%'f’éa"' &5
WhlUﬂOWdHW(I@EMSOW&IZBYdKMd@) (IOD%A m -) vvas added and
ic §6i J l%ster

( 2 As@Biobof ﬁi@ befahﬂoe‘dpmﬁ-zmmwféwiﬁhfém@ na‘ha! (200 mg)
andetyaﬂﬂn%ﬁ’lﬁ? 2‘3{ dlEkﬂQf‘dﬁﬁ%aHé eSS Ras ddoftito 088, viereu pon

ded trifluoro-acetic a%
trlﬂmqa;etyewjypl@d@(i)rﬁﬁdplﬂ vyaszadded and the resultant mixture warme

rooﬂiecfem%érﬁfdl'ref @\%4 2 ﬁ[\’thé raAdtidh dindtlre 888 dbsHaUGAtNRItera@ xa20
l'ow oi |

mL{ Ried pyer sodiurg stllghatg ,(a“wd ega%aitat(efi un%_l)redtfeg %rg(stsér@ ??36” 58
silicd: o'é}fbrr(rﬁchré’rh‘ﬁtogr@pt%ef%rdéﬂi t(ifluoro-atdtic atiB 6H3-benzyloxy-propyl)-2-
Trifluoro-a

me%’ylfgifa&‘éir@’y' 4;% %sg%rd(m%mﬂ{e?sh Yo Fonvi - pyri m di n-
H MMRG(SDEH3 o . 3B @i Bi), 6158t(mi, iHLGrMe-(abi TR &), 2. 88 (t,

Y. p 2- et hyl sul f anyl -
2H)p§ ﬁ?%ﬁlﬁi&z(%eé@e?m)mw ) and Oxone (419 . ng) in
i l.epr'l & B-(3-Be lecy-prapyli-2gnethanesulfgnyl-pysimidin-4-yl ester

HEi6n WtﬁﬂlEBrQ-QEetlc'\ﬁhmoden%&y%taﬂﬂbﬂ—mhﬂﬁlsuIﬂﬂ@f-
pressure, and the resultan LII (ta 12 \‘\%as

pyr@%ﬂlria‘dt' estouiBf me) Ayd Oxern @18 e meneiheanalipares (AL
stirRId%a Rlden fehrdetdiaB cNasight. MthapidPkasadbortated Uiptea teiuaet
preg%/lilarp qujntg?%ee%‘ggl?q%gglgngaggﬁ \%as g}&r%% eldru? th e%‘uy%ée%tg (2x20 mL).
Th@m(gambaﬁztwnmas doied pyén) sodiumeduipdatsaridieyaydrtated under reduced
pr#glﬂ'g to7a trw]Xorg %’:&ﬁ#cﬁ%é—ﬁﬁ%ﬁﬁﬂ%ﬁ)-%% {Pge'sulgngl&
pyrirbidin2H)l ester @35 g3, 3H), 3.11 (t, 2H), 2.10-2.18 (m
1H§I@f& c%&ag‘né 7507 Qo W”éa)us 730, 1?—@ 447 (5 2Hj 3.54 (1, 2H), 3.33

met hanesul f onyl - 6-t ri met hy
(s, 136%. @nﬁa(h‘?lHJ p'&/?ff ¥n1§|('ﬁe2"' AM% sz € OM+ 11 1PPGor o- acet i ¢

-S4rpdthasiesisn hidine

T Mt me Wierena Pl S DA by
pyfhhidin-4-§! Rt 138 6, hdﬁm{elhyﬁiltg') (118, tetrakis(triphenyiphosphine)-
pa\%ﬁdlwnd(\l;{)aéer { a@@aw %ﬁlolr gle |(1 Q%g%a )6,\@ r}?n‘ gutglﬁﬁé}%l 1%@%9) in
dicxand {100 ML) ves B8ated sprefiei mﬂewdsfqr 1BIh Upesiceatingtt
su%#entsioﬁlms ﬁ%ﬁ Eﬁ freHithte %{aﬁbﬂﬁ&éd hesk @RHEQEduced

ressure |cac omat ogr a g(/ ffoche
preps(ig- Blémyilt@ghrwﬁpwyhgaﬁorded 4- benz ioxy-propyl)-2-

m&ﬁérléém%ﬁ Ls‘ @iﬁwtnyﬁsréﬁnb thimRirRNBANY bs pykicettwe.( 8. 0

e $D§E1 54 by 2%7.%'?@% WP e P9 aph 335 ¢

rg 2'3§0(t$H) BB (2190040 (s,2H)., 2.06 (m 2H), 0.40 (s,
35 WD 2005/ 121106 PCTI EP2005/ 006266
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50 13:
4- (3- Benzyl oxy-propel )-6-trinmethyl stannanyl - pvri mdin
e-2-carbonitrile A solution of
4- ( 3- benzyl oxy- propyl) 2- met hanesul f onyl -
W‘i’%ﬂ%ﬁéﬂ%ﬁ pyrim di ne (200 _ng) and sodi um cy ﬂT’ggzof’%%&“
nmg) in di nethyl sul f oxi de (5‘1 nm.) was stirred at room
tenperature for 2 h. The reaction m xture was dil uted

vvith ethyI 5 acetate 0 nmL was ed vvitbhl ter (2 x
G: 4463~ Batpmethyist ’ rated at

r eduGemition es su(eeenf;hca@kpr@uyt)ucxaembmesnmmgwm\gmyistannanyi

f.o
pyrm?n%?%gw? 8”‘%) P?ﬁwh%yﬁm g nan Inpglimemyéulfomdfg b)o\r!{fs

- stirteidi &teroasy @mperdtow for 2 iﬁl'l@ regction] MbRIVR wasDdjiugyd wgh ethyl
.acez?té%ﬁnu B ﬂme@ iR %a_‘%? (émmﬁlﬁb dﬂ?cﬁgvéraod%lw sut&ua@é’r and

evapeljated| gt reduced pressure Fiash silica chromatography afforded 4 (3~ benzyl-

nfbr%;&f&%ﬁ( |§fg%aaynqgmo%e@cérbbﬁdrmsoambwIoﬂ phanyg)) -

' BRI 545 LUyt SE627 AT Bt h SO S Ay P4 fy PPt
oHE 222684, o) td.3d &, 6400 no), :

H: M&g% P{:nzrr%)(ﬁvl (pﬁgmzl\) B\rn% cﬁine-Z carbonitrile
phi AGbfugbm @flarledzleﬁiulmdquaiyl Selirioretrlyls)an(a®/-pymidine-2-carbo-

d
”'trﬁ%g@¢§}gf) o{r'ﬁ:\?ﬁo eW&%’ res eﬁ?&ng&?ﬁégﬁﬁé‘?g hm &%ﬁyﬁ%ﬁﬂ@ F'%IS
phinb fdwrotEnestidmdropetadiandl) atié wad en dipethyiiennamidee (Brglanm@s
heetg‘y H mP:%w%eZa‘g R8b®! £l s rﬂ | ¢6 AMBfting %QQeH!%ﬁ WaB Rfdted with

nd evapor at at reduce pressure. Flash silica
etmha@ﬁfﬁgo@d&wﬁ‘s@r {39 frole)d &e organlc layer being separated, dried over

sodliarh %uhbﬁ%yérfaxmgaemd At- BailcRalt riSsurto IFRRRR sz cﬁd@maaydg}anmy

oo ety 89t AL S i e B

as%ybﬁow&urﬁ&?(r& 1 H, 7.67 (t, , 20 7.24-7.32 (m

3D %%Séﬁomw%%ét%?b& «%”M%i 2500 17 ¢ 11

7 28 0B (o raH) 06 48 (4, (26, B0 (e2has. Rt 2hkr2. Hpd S &, 2"@5M|$q"/2
_ iate aryl brom de derivatives, to prepare
Bgé'ﬁzm?&pﬁg%v ng conpounds: 25 18b: 4 (3 AmMno 5
trifluoronethvl-phenyl)-6-(3-benzyl oxy-propel)-pvrim
Thg @gce%'urepﬂégé?ﬂe& réﬂo@e vb‘és%ﬁé%l%ﬁ ubind 16 dprophidil:, ary!
35 (m 5H), 7.05 .
brqng,lde Qeqq)atlve@ f@gar?gare follqum%cclr@?o% S 2H), 3.56 (t,
imiding-2-

Mr1), 100% 30 180 4. (3 Be

—@9—!—5§(y propel ) - 6- (3-car boxy-5-trifluoromnethvl - phenyl
THNNIR (CDCH): 167,87 (< atH)ONBS (3, 1181), HEBIR 1HCDCR4Y .35 $m8 586 7.05

(s }(ﬁa’). %z_&@ﬁ, ;_ﬁég&sg@a]r s,lsg_li)i')') 3.£§ ﬂ%% o% 'ﬂ)—lé 251307 ? 1é?m élH) MS
m/340B3(M+12890%2. 09-2. 15 (m 2H). MS m z 440. 3 (M H) ,
1861800 3R10¥P- 208643 A A PENiRRANANABRSAH -pyrimidine-2-
carbonitriie

" NMR (CDCl): & 8.86 (s, 1H), 8.55 (s, 1H), 847 (s, 1H), 7.76 (s, 1H), 7.24-7.35
(m, 5H), 443 (s, 2H), 3.53 (t, 2H), 3.00 (t, 2H), 2.08-2.15 (m, 2H). MS m/z 440.3 (M-
H), 100%.
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51 EXAMPLE 19
4- (3- Benzvl oxv- propyl ) - 6- (3- et hanesul f onvl ami no- 5-td

fl uoromnet hyl phenyl)- pyrimdine-2-carbonitrile A

3- Brono-5-trifluoromet hVl - phenyl) - msthan
Wﬂé&)é”%&a sol ution of 3- Amlno 5- br onbbenzot ?l #}IEE%E? $266

(200ng) in pyridine (2nl) ""was added net hane

sul phonyl chloride (115ng) and one crystal of

4 &plnethyl- am no) pyridine. The m xture was stirred
ﬁ\tenperature for four hour s then dlluted Wi th

and. s tu;at d sodi um chl ori de sol ution (50rrL)
pl@—é' separ at ed dried over sodium 10
A: BlB4H & qugthenesulfgremidenoved under

r edelg ggalﬂ{i o?%rlfm%teﬁyr} %}éﬂ?&tﬁﬂuonde (200mgl) in pyridine (2mL)

br ond- uor one enyl ) - met hanesul f onam de
wag 2ddarghethang wmoomaéyde g 19mgandsone crysjal ofp4-Glmetlyl- |
am'i'roo%py?ldlﬂg 'i(h(@ml%tu@ was7st9rgd Srooth tebhperdtutd fot four Bbi)rs thelS

e wipeihy AR (BPBPLATTLAESDS MR HEH@Y SPB Pt oS 1
sodiifith %ﬁbﬁd@édﬂﬁbﬁm ) Orghhicp weiendephrated? dial densediith e
suiglﬁegtgﬁ,;ﬁr)e %%45%:'Iventu v?acsorgﬁongd Grpclé?pe»élu?:éa'ﬁg&%lpeei%wié‘l@ﬂﬂﬁ d
brd@ﬁﬂzyﬂﬂomrﬁmpgﬁe)ﬂrywathamwﬁyohmﬁﬁmw pyrimdine-2-c¢
1 I t :

PR S A BRA TR R T8 Gl P
MDDz 31BrE(M+ler e heated in a mcrowave to 180C for

B: 4l 4Bl Sro I-rbgsm‘iéthé‘ﬁé%u HafHithd 48 futolntHyiphghyl)-
ered through celite. The
m@m&m_lﬁashed W|th wat er (10m) and saturated

sod N%}Eigrh@fgﬁﬁﬁlf&héthyi@ﬂel‘ Qnﬂhénes@fmmldm(smg)e 4-(3- |

separate rre over [ an
begBl RS TRy BT T ot b T [ oG8 7
d|d§1rom({ﬁbﬂ§i1y%osﬂ?md)pﬁa[ladmm0h (byg)HP DRIFAf b} wers heated ina
it A S50 o PR RS T FPParmB A AR Y s,

(10mig- ahdcﬁ&erbd)mrebughl @lite2ghe ﬁltramrqsw@bpd wﬁh ga L) and

sal(?nateé gc%?un( ghlﬁéje@uluﬁ%pgﬂ)n(sﬁSgl%'é)nms@e?@se%ﬁnratéd IE!}led dvet9
soeluw%matezﬂbere@arﬁﬁ%wt vEd fe”l?Beﬁ‘rP&de&?P“ie "(“’?% e %6@/6’
% Beér?%t flf)hn%gaﬂrﬁg by HPLC afforded 4- (3I -benzyloxy- pro;l)yl) -6- ES- "
zvl oxv- e su -b5-trifluor
m@h%rtqwronwﬁ@mé-trmw)pwrzm(vwaery> TR £ PP
THINER QUBO DY FEd. 1Ty/(s; DHYL BI0BI(s, ueh) 0Bt h;yIIHbéﬁ’ﬂeéme&l)J 7.29 {m,

SRR, b3 ?E'L?%@h@*bs K, 2 2 By M e 1

(Meh} tod%le (200ng) in 1, 4-di oxane (I nL) vvas added
nmet hyl am ne (40% aqueous sol ution, 35 96ngy). The
m xture was stirred at roomtenperature for three

EXAMPSE 20en diluted with ethyl acetate (20nL) and

4- 28489 03-brB piich- (-t ebylsipkard@yTHE) trifl (T Srasth gl phweylepyrimidine-2-

carbonitrile

A: 3-Bromo-N-methyl-5-trifluoromethyl-benzenesulphonamide

To a solution of 3-bromo-5-{triflucromethyl)-benzene sulphonyl chioride
(200mg) in 1,4-dioxane (imL)-was added methytamine (40% aqueous solution,
96mg). The mixture was stirred at room temperature for three hours then diluted with
ethyl acetate (20mL) and washed with HCI (1M, 2 x 20mL}. QOrganics were
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WO 2005/ 121106 PCT/ EP2005/ 006266 52 separated, dried
over sodium sul phate, filtered, and sol vent was
renoved under reduced pressure to yield

- hr nmet hyl -5-tri fl uoronet hyl - benzenes
wéz&ﬂ%% as Z\ yel | ow sol %d HyNI\/R (MeQD) %g&gf@ghﬁzes
, 8.05 (s, 1H), S, 4.58 (m 1 H,
274(d 3H. M mz 3198(|\/H) 5

serbte ARG R SR B S P AR
redioeBippasuls yLd- b@’m"““‘mﬁm SHlunymetieyh benrss et ihonamide

1 1H),
(18‘le{;? iellovﬁ sél?s I NgllR f,Men%EtJ)hBP Je s 1t r%ys]s osp §/sr 1H), 7.98 (5, 1H)

4, S&trmomtz 74 éd @unn@;s re(a@19.8 (1),
B: ArCBL LR E&a‘ {i-Bhe MeRResRBinB R atildeh elilghbniiZ M) i N

(InT) e heated 1n a 10 mcrowave to 180C for

Mﬂ@r&aasa@e@m_me m xture was diluted with ethyl
ac e4-Blotho- -4y 5aiovasdiedbshidn eyl rina hidieX 3 20 #-(3-

R L e P e

,d:cmﬁreﬁsmmehﬂpr}dsahlde)pah‘aaidm(p) @dhgl in. DG ( 1rili)oreetr € bemteyin a

HRLC af {
mi 03” 3 ay%dséglf%rﬁ’gﬁo IUt%rt ri f'ﬁﬁ%?eoﬁg émwﬁerﬁétﬁ)?%gt??m d
(20mhparki waahbd mith miatee (§ 1 @0BhY) Orgamics WNMQPQWE?@D)‘WE V& 70
dgs?h %p@e iRerad # soi]siehpwszs&e%zvéc?mndler @du%gd ﬁ'gsl_%tﬁe to]yleld

cruQQ proglpgt Pgnf@@thrt by gﬁgaraiye#ﬁ:’l(caa ogq:lgd 4-43- qugm El;q})yl) 6-.
(3- rP@h d tf’a?niloyﬂ-s-(%éao Vidmidhb-2Earbonitrile (16.5mg).

' w%tc EHRATB IS A, .%(snww:ziz'a? el 87 e 27 ("

5H)S@I7at(mompf4 48 (s, 2H), 3.59 (t, 2H), 3.06 (t, 2H), 2.75 (d, 3H), 2. 15 5 (m, 2H).

0 propyl) - 6- (3- et hyl sul phanmoyl -
Mstﬁﬁp?ggé%&@fy phenyl ) - pyri m di ne- 2-car boni t r| I e
(14.4ng) in acetonitrile (700pL) and water (300plL)

E S dﬂed cerium sul phate (3ng) and barium bromat e
%@ % The 25 mxture was heated to refl ux overni ght
pyll

la'!{, Y =1 ﬂ ,j!s__L -'7!|_ﬂ_ l =1) Fdlne-z—

carﬁ&ﬁt'nféue washed with DCM (I OrL). The filtrate was
—washed with saturated sodi um_thi osul ate ;% Onl)

or gEh? EQlutiR R AL BdE Nz RIORY & (B RiNVIRY 8 bt
tnﬂtlérbh@ﬂ@ﬁpheﬁﬂﬂpyrmﬂmgﬂtcmnf e I(f’m/ﬁﬁg)uﬁ adedtonigith@ emL) and

wa!%F E%éﬂ!étevya{;% Eerm !BL'! @ﬁé %mgﬁ and Earrulln]; br%%’ttalté) % . The

mixduré 3rab Yheated o eflepyternight tilemiteted tewugihasolar giasg@unnel, the
fl Bt I

reskdrgl d rdourvTE? % ?%%)fhegmgtgg% ﬂgsﬁe Wh%%&t &! ls.@di\@\

thuﬁu[ﬂhat(aij Ornjl.—)l)orga@|cggsepgra’ce];||—gined33vgssc(qium gmphate %il ltg@d( an

duteed PrdsBire b ieidVRudY grod@d. ii iivilon b
ol aé oy yndlireddorbreslrodbhisid dF rodidd, Bu y
preparative-HPLC afforded 4-(3-hydroxy-propyl)-6-(3- methylsulphamoyi -5-

trifiuoromethyl-phenyl)-pyrimidine-2-carbonitrile (3.2mg).
'H NMR (MeOD): & 8.89 (s, 1H), 8.78 (s, 1H), 8.31 (s, 1H), 8.28 (s, 1H), 3.66 (t, 2H),
3.05 (t, 2H), 2.61 (s, 3H), 2.08 (m, 2H). MS m/z 401.1 (M+1) 100%.
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EXAVPLE 22.
4- (3-Di nmet hvl sul fanmovl -5-trifl uoronet hvl - phenyl ) -6-(3
-pi pe(dinl -yl -propyl)- pyrimd ine-2-carbonitri le

CN CN_ N I ~N NLN F3C OH Dess- Martin,

WO 2405121306, SopNHMVe SO2NHME ., ON ps- CNBHS3, Nb?)gT’lEﬁé" 06266
HN F3 NNND r.t., o/n SCEN HVe 5 A 4 (3
Met hyl sul f anoyl

5-trifluoronethvl-phenyl)-6-(3-o0xo0-propel)-pyrimdine
EXAMPLEZZbonitril e A suspension of

4- (ﬂbh?etmmf@mwm rométhfl ibdiriai £fluoro
meth J%he [)- pyrlmdlneZCarbonltrlle (235 ny)
PYIGHD n reagent (299 ng) in dichloromet hane
(5 ) stirred at roomtenperature for 2 h$NThe

reactiophmx lo ture was purified by flash SI|«I’IB
chroma|og|Naphy to afford 4-(3-nethyl sulfam)yl 5-tr| -
FOf| g efrerhiyl<Phefyl ) - JS_“B_'&&%W')% i e~ 2
trile as a pink oil ¢8@khng). M
, 100% Fromthis al dehyde, the fol I dw ng
orgmMNAMeWas synt hesi sed by using reducti w®,NHMe
am nation nethod as previously described as in
EXAMPLE 7a 15 B: 4 (3 Dinethvl sul f angy!

5trifluoronethvl - phenyl) 6 (3 pi perlin I-vI propvl) -

pyrl m
1 Hy P gh@% @g&? C}
2.98 (t, 2H) 2. 77

2.02-2.08 T 1.42-T.
468.0 (M+1) mt1%’0% 20 EXAVPLE 23

4- (4- Met hozy-3-trifl uoronet hvl - p%en“q -6 pro?e pyri m
Al di det3Methylbidiamont- -p-¢rifluoromethyi- phenvl)—G-(B—oxo—propvl yrimidine-2-

Caf?’@ﬁgﬂ | phenyl phosphi ne) pal | adi um di chl ori de (34 rrg
') was added under a nj tro% %Hllfa S%pﬁ tal
m A (FUepRsEion.- ?fr"oﬁ?w‘%@iymr?ﬁﬂ)rﬁl 3ZpeiRyisHigmoyktr uorome hyl-
phé?\){ll}ip%rﬁidﬁﬁ-zzcgéi&ﬁlﬂ@ 35l mg¥ éEfJ) s NBarﬂrB rmigelnz1 (2880 mg) in
hoxy rifluqro - ro ze .
diclompgethiane ) |'T|‘{—)dﬁ?est Wge%f‘r{oﬂ?rfe&%oe( r} £$hi&?n§%< e, mix

turéV@@s purified by flash silica chromatography to afford 4- (3—rnethylsuifamoy!-s-tri-

ﬂuoromethyl;pheny!)—ﬁ-(S-oxo-propyl)—pyrimidine-z—carbonitrile as a pink 0“. {300 mg).
MS m/z 389.0 (M+1), 100%.

From this aldehyde, the following compound was synthesised by using reductive
amination method as previously described as in EXAMPLE 7a

B: 4-(3-Dimethylsulfamoyi-5-trifluoromethyl-phenyl}-6-(3-piperidin-1-yi-propyl}-

pyrimidine-2-carbonitrile

"H NMR (CDCh): & 8.75 (s, 1H), 8.60 (s, 1H), 8.28 (s, 1H), 7.88 (s, 1H), 2.98 {t, 2H),
2.77 (s, 3H), 2.35-2.50 (br m, 6H), 2.02-2.08 (m, 2H}, 1.42-1.66 {(brm, 6H). MS m/z
468.0 (M+1), 100%.

EXAMPLE 23 .
4-(4—Methon'-B—triﬂuoromethv[—phenvl)~6—propvl-pvrimidine-2—carbonitrile

Bis(triphenylphosphine)palladium dichioride (34 mg, 0.05 mmol) was added
under a nitrogen atmosphere to a mixture of 4-propyl-6-trimethylstannanyl-
pyrimidine-2-carbonitrile (150 mg, 0.48 mmol) and 4-methoxy-3-triflucromethyl-

bromobenzene (148 mg, 0.58 mmol) in dimethylformamide (3 mL}. The mixiure was
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WO 2005/ 121106 PCT/ EP20051006266 54 heated for 5
hours at 80C then concentrated under reduced
pressure. The residue was partitioned between et hyl

w@\%fo%@h%ofnd wat er. The aqueous | ayer was exgk@&%g@g?(?z“

h ethyl acetate. _JThe conbi ned organic
were concentrated under reduced pressure. The
resi due was .chromat ographed over silica gel (eluent 5

S B N bl S L
wad phritiorid heiweeB -dthyl Bbetatecanet Watkr. The mphgous-layen wiak -gxiractad

i dine-2-carbonitril 119 ' S
twicst WG e B T Ry ert s SRRyt
redlitda pBs8@re( Fhe liepidug v68 chromeiggraphed 1ayel siica Hgel (glugnt -

; t Tt - wad - SRtard)Aft
crdfgeifl 1 A gy & o M ok okt i
filtrgtom\bl 4= methoxy-3-trifluoromethyl-phenyl)-6-propyl-pyrimidine- -carbonitrile (18
mg 1By WY dutinddds #r srebiexssigheny! ) - 6- propyl - pyri mi di ne
,.-2-carbonitrile A 1 -tett-Butyl.-4- meywoq-ﬁ:l (()d .
H OIYR (068 51:58-344(dvp8 HepdHy) 8- % . 37 d-q8ds T 145 &Y
4.01 {38+ Ode2 d=A- bipz, 1)=2 ddz1.84 b, 2. 145(/ = TRd 3y, 1

. 3.83 (s, - 1.28 (s, 9H). 13C NWR (CDCI3) S :
MSyBE 22 AM¥E). 136.3, 126.3, 110.4, 85.9, 56.3, 34.0,
31.4. B. 4
-tert-butyl-2-methoxy-phenyl)-6-propyl-pyrimdine-2
Ex&@@%c#ﬁtrile "H NMR (CDCI3) S : 8.05 (s, 1H); 7.99
4-(6-gort-Hutly-2-mthbdy-freny I3 8 ®réby)-pndiding2garbpditilg =8 Hz, 20

_ : 3 t, J =8 Hz, 2H) ;

A: 400kt Bhelh "wdf’b. é(g, 9H): 1.01 (t,H)J = 8 H,
‘HIWNR (OBCEY &: 7.7810, 5@y, 1H)EXAWRIE J78 Heg J'=2 Hz, 1H); 6.74 (4,

_ I | - 6- propyl - pyri m di ne- 2-car bon
itri *TA 3-Brono- I - cycl opropyl - benzene | odi ne

s=§ b Y SR ORY f@@@w%

BOMBISDE):) 4 B35.6n10b.p, 136-3,038:%et Huh85(U 583n34.0.54.9

B: TR BiR-23me b 58080k P ByrimiBind-2BlohitVI8T € added

= a Suspension o COEF:%r §7""5 qq] 118. 8

H MR JCRG)to0l &8s, 180 7:80)(s. THhe 7H1XEu8 RadHE &9Ukedrs Hz,
: Ok -t 30- § Wt aned g4 75 aRcant maleqd, M), v.asuoJ =

1”@%%@@%@3&%%%%@ u%ger @dﬁ?edaggsessrﬂre ;@8

8 Hg BEr-d 3- br onp- 1- cycl opr opyl benzene (0.55g, 10% as a

Mg:;p,l/zqrjm;ﬁwj_l. IH NWVR (CDCI3) S: 7.35-7.25 (m 1H);
7.25-7.20 (m 1H); 7.15-7.05 (m 1H) ; 7.05- 6.95 (m

1 H,; 1.95-1.85 (m 1 H,; 1.05-0.95 (m 2H);
EXAMBL-EO265 (m 2H). 35 WD 2005/ 121106

4-@%'-\!'0%5?0%9 -éh%g\ﬁ )Z-Q-%rop%épv rimidine-2-carbonitrile

~A; 3-Bromo-1-cyciopropyl-benzene

lodine (0.335 g, 1.32 mmol), dicdomethane (4.3 mL, 53.0 mmol) and 3-
bromostyrene (6g, 26.4 mmol) were added successively to a suspension of copper
(7.5 g, 118.8 mmol) in toluene (50 mL). The mixture was refluxed for 140h, then
fitered and concentrated in vacuo. The residue was distilled under reduced pressure
to afford 3-bromo-1-cyclopropylbenzene (0.55g, 10%) as a coloriess oil.

H NMR (CDCly) 6 : 7.35-7.25 (m, 1H); 7.25-7.20 (m, 1H); 7.15-7.05 (m, 1H) ; 7.05>-
6.95 (m, 1H); 1.95-1.85 (m, 1H); 1.05-0.85 (m, 2H); 0.75-0.65 (m, 2H).
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B: 4-(3-Cycl opropyl - phenyl)-6-propel -pyrim
i dine-2-carbonitrile 1HNWR (CDCI3) 6 : 7.85-7.80 (m
2H); 7.68 (s, 1H); 7.41 (t, J=8 Hz, 1H) ; 7.30-7.20
n})l ;284(tJ:8Hz 2H) ; 2.05-2.95 1 '
W20057131180” 1 g0 (m 2H : 10-0.95 (m 5H) PLT/ER 2005006266
0.80-0.75 (m 2H). 5 M5 n1°§ 264 (M+l). HPLC
(200 400nm) : 92.2% EXANPLE 26a. 4-(3
d| nmet hoxy- phenyi ) - 6- proel di.ne-2-carbonitril
s 4 peloDropYVi-B RNV -GRrgBYHOYENN NG 2ot rilg arbonitrile
1H NWH c%ng)\s@'%tefsr? 8o %nmtzwjl 76m§ mjdiem at J+80eN 1H) ; 7.30-7.20
nperature to a solutio
ﬂwp%%ét ¢ Fidhidd 11 s £&nr il 6\7'?. APer1 B2 e} bR (B
5H)(2)g’.b-@75@nanmol) in THE (100 nlL). The m xt.ure was
roomtenperature for 2 hours, then diluted
MS\/(Ji7 hE%F(@aQur ated sol ution of sodium thiosul fate and
HPLO@OTHBOnAS : 22%ved under reduced 15 pressure. The
aqueous | ayer was extracted with ethyl acetate (3x100
m ). The conbined organic |ayers were washed with
EXBMPhE 26dri ed over sodium sul phate, filtered and

4-[§%m¢é?ﬁaﬁbﬁén@a@ o ESRRInD - 8aSifiIe The residue was
omat ogr aphed over silica gel (eluent :
A: Sipdodopyrpyrimidingcd-caleenitiiée 5/5) to afford

4- 11980 0t &4 grwb miAYl W d.ua@ &rﬁaﬂh b@ﬁpérﬂﬂul"aéto(élscﬂﬁlog of 4-
as a Cco

propg-é-tiipq)ethyls§n7iny(l-t%“;’r?rglgijtneg. ﬁbongr_be gCBDEgi rz,mgl?nm %H?l (100
mLH. 198 rﬁikture] was sBrréH at Bdm tehZSrativR f(:!CD(EbBI)s Sen didRd0yith a
sat_&rd'a%ngo LWI]_ of sgdiar %@s&@ﬁe Lna 38 P DhsSembied undeMPedliciy

predsioé. nﬂ]eh amyecplselayer) w8s mxupsted withi ethdi acstate d@xBEnIDr The
corﬁ?@% éx!g%ﬁ?é El%lrsrv@é}‘? Q:apyr | mﬁﬂﬁrfn% dr%d%%r%dd% g@pr%té%lt%d

I ne-2-carbonitril

andcaranttyd undayég@g@écprwu@eﬂbe regigug WRSOECTaRPeREPL over
silideC gg! Miuet p@yéﬁﬁéx‘éﬂé Q’aE n@&&aﬁeos:’%?ﬁo Mdetord) .44BddvBRkgpyl-
tetrakis- (frip &?/v% L?ne%j pal | adi um (10 ng,
Pyrﬁmé'geﬁ‘riséfiﬁo”ﬁ%'? 1.288 ) e??fﬁ%{ gt to a solution (c=
H &wﬁ@d@ls) ef: 73314(sdﬂ|?etzhp1xa RheB Wz, Pioy:ong-¢.7ae, dHY 10.a$ (t, J =

mmol ) in 30 degassed toluene. The m xture was
8 Hzedlftled at 105C for 4h, then was allowed to cool to

“ormm(@lcrg)efr al 2@ 1and, m:{smdzwzt 1 4 t3srs, @4.8mM.7. The
anLc er was evaporated under reduced pressure.
?@%“\%é was chromat ogr aphed -by preparative HPLC
B: @Hf@,@-dimélh@&%h@ﬁﬂ)-B-DQBCNnm:&né}B%?ﬁéAﬁri o afford

4- di et hox .
pr oé? < 9% At di ér%ré”Ig : caér %Jgnfs?lunqn (?S "9 ofp§fodo-6-propyk-
pyrROIOBE- PRBIEBIAET] FR2008MDTBIBECOBESS KIURR arCpEegys slution
(c—a 6Nrf)9(7§f (;Jot%;sl)grum EQobithte JTP2I% . mi, H.45 frksh) (Snd lteliis-

(tnphenylphosphlne) palladlum (10 mg, 0.09 mmol) were successively added to a

solution (c= 0.216 M) of 3,4-dimethoxyphenyl boronic acid (1 ml, 0.216 mmol) in
degassed toluene. The mixture was heated at 105°C for 4h, then was allowed to cool

. to room temperature and mixed with water (4 mL). The organic layer was evaporated

under reduced pressure. The residue was chromatographed by preparative HPLC
(H20 + 0.05% TFA / CH3CN + 0.05% TFA) to afford 4-(3,4-dimethoxy-phenyl)-6-
propyl-pyrimidine-2-carbonitrile (28 mg).
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1 H ; 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). M
mz : 284 (Mrl). The above described procedure was
|ied, using the appropriate boronic acid_ 5
Wﬂé{?s(}é’tlpﬁves in the synthesis of the fol |l owi Rg/EP2005/006266
derivatives: 26b: 4-(2 56
3-Di hvdro benzof uran-5-vl) - 6- propel - pvri md| ne-2-carb
onitrile
W KR (BRI & 585 (5 THLE0 @, S5 Tt 7 gy, 1Fy, 694 (& (i
1H)2Hﬁ@2 Qﬁ)-égaﬁs(sn) 2@@ E-ﬁéz 22H'9’01(8m1ﬂd-t)n oH) - 9028 =
rl\%"l 3H) . M mz: 266
7 Heng M IBE 2ﬁ4 1(),’ya n o phenyl) 6- propel pvrimid
Thé RBovd- 6auchiedt brdcbdurd HiaiVedp(i€dDCistyy e a;ﬂardbr&ieS bémomic acid

7.69 (t, J=8
derpigl‘} \}ei r]_}?\e s%rqw:s(t?fth%tog vy_}_%g defm)aisvegs 8 (m 2I(—I) .
268k 402, 3(Dihydio-be® ofiran- Sﬂg)-S—mmfpznmld@gg ggmmmtnle 15

H F‘Wﬁ @@@ﬁ{%ﬁ@%ﬁég g@%w,géaq;g.hg % A RO

4. 7HZG (M, BH), T353.26$m, AHY) 2.83-255- (. 26) (P-1.28),;2H). 8@0((tJ 8

HedE8 Hz, 2H) 5 1.9-1.8 (m 2H) ; 1.03 (t, J = 8 Hz,
SHY. M5 n7/z: 258/ 260 (Mrl). 26e: 4-(4-Dinethyl arri

MSnozp Reh (MY 6- pr opel -pvri m di ne-2-carbonitrile 20 1H

26dM¥R3 D - rdmd»he&&#bon&ﬁ)s 7 53 (S 1H)
=%

"H pMR (CDCIg 57 884'-%(”2@") 746 @i@dﬁ Hz y1H); g?p&s @67 6% g
Hz Wirgl ) a@ﬁﬁ%ﬁ%bm 2661, 84(11{ 2H$; Poledy e-ghenzay 1

oxi n- i ) - 6-propel - pyrlmdl ne-2-carbonitrile 'H
MSNRR @&%@f‘*s*))s 7776(m2H) 7.58 (s, 1 H:; 6.98
26d: dqrfa-t:—*rﬂorb%hedvi#@_proévlaﬁmﬁucﬁﬁ-gﬁmoﬂtﬁmH) 2.80 (t, J=8

H WW@%@@Z Nfiﬁ 1%&21693'_3 J-8]HzO]1HS ?67J (s, 1?—1)"‘1255?"'% (m,

2H}2BBAP 8 az(zH)t jied! Bonazrt; Myd3-(her& He-3H)r i m

di_n onitrile "HNWR (CDCI3) S: 8.23 (d, J=8
MS gz gﬁézg@l{"g”kd )28 to, 2H§; 7.723 (s, 1H; (2.88 (t,

26et A3 4Himeilamino 1}-8- iding-2 itrilg) = 8 Hz,

"H ﬁl%(c%&%x?c&@ Zgﬁ%’@bopéﬂg HY: 6.75 (d, =8 Hz, 2H); 3.08 s,

6H}; @i 76t =8 He bhi; t1r9-1.8 (MHHIVR. C(OGD@I%? Hg 3H)8. 07 (d, J=8
MSH;J/Z ?‘ (Mg)gi gz \:]“;DS 7.50-7. .45 (m 1H); 7. .15-7. 10
_2_6f(:~2 [Rhydso-benaol 1.414iox) B 5 J
H ﬁ'ﬁ}) %on B 3107(2572 gé%ziﬁ%@a (s, WP 2@%@181@919 1H) 4.35-4.25 (m,
4H) 280 (t, J=8 Hz, 2H); 1.85-1.75 (m, 2H) ; 1.01 (t, /=8 Hz, 3H).

MS m/z : 282 (M+1).

264q: 4-Propyl-6-(4-trifluoromethyl-phenyi-pyrimidine-2-carbonitrile

"H NMR (CDCly) & : 8.23 (d, J=8 Hz, 2H); 7.80 (d, J=B Hz, 2H); 7.75 (s, 1H); 2.88 1,
J=8 Hz, 2H); 1.8-1.8 (m, 2H); 1.04 {t, J =8 Hz, 3H).

MS m/z : 292 (M+1).

26h: 4-(2-Methoxy-phenyl)-6-propyl-pyrimidine-2-carbonitrile

‘H NMR (CDCls) 3 : 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, J=8 Hz, 1H); 3.93 (s, 3H); 2.82 (1, J=8 Hz, 2H) ; 1.9-1.8 {m, 2H} ;
1.02 (t, / = 8 Hz, 3H).

MS m/z : 254 (M+1).
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26i: 4-Propyl-6-(2-trifl u oronethyl-phenyl)-pvrimd
i ne-2-carbonitrile "H NVMR (CDCI3) 8 : 7.83 (d J 8
Hz, 1H); 7.75-7.50 (m 2H); 7.54 (d, J=8 Hz,

7.49 (s, 1 H; 2.87 (t, J=8 Hz, 2H) ; 1.9-1
W‘,”T?’é%”?“t, ) =8tz 3H). MB mz i 202 (leﬁT@H}méﬁ@mﬁ
2614- ( 3- Acetyl - phenyl ) - opvl - pvri m di ne-2-carbonit
riIe'HNI\/R(CDCI3)8:867(s 1H); 8.37 (d, J=8

; 1H); 7.67
.72 (s, 3H);
H v bc&:u)ra 7289 (d J3=8@& GH) 7215-7:58 (ri'flzZHBFc‘I)54 B+ Bz, 1H);

" 4%@(“%1 @@)7| gdpﬁ Bﬁy?H)pﬁle%" [8)(m 2‘5} 0}3%1 @ p"{/r P Ki7u 'ﬁl)e- 2-carb
Msomtmimmm NVR (CDCI3) 8 : 8.04 (d J=8 bz, 2H);
i a0 oyl 8. 3.05- 2.95 (m

, (m 2H ; 1.30
H SIR (B:B)::la) . 3937((s ng)t—@ 37 14,028 I—(Zt 1H)] 8=44gdH=8 I44)1H);M80 (s,

DGRt Ce ol R B DTS e A TR B S 2D 518
J=1Bdte, 8H).l e " H NMR (CDCI3) 8 : 7.68 (d, J=8 Hz, 1H)

7.58 1H): 6.94 (d, J=8 Hz, 1H);
Msé”}g %é(m“l‘ti)b 2,81 §f’ H) (; 85-1. 75 (Fn')

26k (4 phenyl Dy RS AR 't“|‘3268 (M+1). 26m
H ﬁwﬁ‘@b n/ﬁq’— P@@@g&h—@ rPi QPI)Z/'T@;V@ AH Imgrqas bRNRY: i3l05-

2.5y 1D 95 (L8 T ob e 2 120 Gy 9048 ! o2
(tJ]§H2|23H)1|'|) 291(t J=8 Hz, 2H) ; 1.9-1.8 (m 2H ;
éﬁ] S8 H, 3H. Msmz: 269 (Ml). 26n:
'V‘Sé!“/(z32 N6F0- 4- £ | uor o- phenyt ) - 6- pr opel - pvri ni di ne- 2- ca

26lf iriz6)1| Bdidokd!- Iyrididing-24arbehitri® = 8 Hz, 1H) ;
1 y (7N O . 1 _7 6 ] 1 .- 3 7 . —
Ry 03 7 45 87881 2 & 7 6 e
1HY 6188,(s,3H);. 2. B/B(htHJi8| Kz, 266 1.&5\«1'&_’[5 (mzm);d 1.01 (/=8 I-éz, 3H). |
en 6- prope vrimdine-2-carbonitri
MSJ"PHW‘%DG 3)y8) 8. 87 ?3_2 EH) .66 (d, J=3 Hz,
; } gay , 6.97 (d, J=8

"H H@R %Ia) 83% % %f"é‘)gs& (? £5 iﬁf’ﬂ-ﬁv*@ 43 @ §28 (—|E 1:-9—% 81 (s,

THBH)77 G&/Siaﬁﬂiz TH282.91 (in- 358 HE)@WPL‘Eg‘Z'ﬁa("ZL 2 ) 1. 05 (t, J = 8 Hz,
3Hf 9 g iathf | uor onet hyl - phenyl ) - 6- propel =pvri m di n
- 2 car bom t rile Under nit roen, at m)shere a
: - a pha ADYI-BM A arponitsle
'H RIX/TR D‘ttl;j% %ga(obgmg Ht|1¢1)( ) mo (.GA 1969 (8, AH) ; 7 35-7.20
H%assed tol uene, an aqueous sol ution ‘(_{ ﬁ’H 266
(mpDassdad Enrdbbn2P-1-6° iy 163 ﬁ J frfol ¥ HHd -
(M+#005/ 121106 PCT/ EP2005/ 006266
260; 4-(2.5-Dimethoxy-phenyl)-6-propyl-pyrimidine-2-carbonitrile
'H NMR (CDCly) & : 8.07 (s, 1H); 7.66 (d, J=3 Hz, 1H) ; 7.05 (dd, J= 8 Hz, J'=3 Hz,
1H) ; 6.97 (d, J=8 Hz, 1H) ; 3.88 (s, 3H); 3.87 (s, 3H); 2.82 1, J=8 Hz, 2H),; 1.85-1.75
(m, 2H) : 1.02 (t, J =7 Hz, 3H). MS m/z : 284 (M+1).

.4.

EXAMPLE 27a
4—(2~Chloro—5—trifluoromethvl-phenv{)-G-Dropvi'-pvrimidine—2-carbonitriIe

Under nitrogen atmosphere, a solution (c=0.18 M) of 4-iodo-6-propyl-
pyrimidine-2-carbonitrile (1 ml, 0.18mmol) in degassed toluene, an aqueous solution
(c=2 M) of potassium carbonate (0225 mlL, 0.45 mmol} and
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58 tetrakis(triphenyl phosphi ne) palladium (10 ng,
0.09 mmol) were successively added to a solution (c=
+0.216 M of 2-chloro-5-(trifluoronethyl)phenyl

gronic acid (1 m, 0.216 mol) in degasse
‘EI)'ﬁ%BSﬂ%Q? re was heat ed at 5];OSC for 4h, the gctr%%%%%ﬁ

al l oned to cool to roomteéenperature and mxed vvlth
vvater (4 nmL). The organic |ayer 5 was evaporated -
nder reduced pressure.

The residue was .
tetr@hlﬁ(swea@rwﬁ@ae)b‘gﬁ”a?rrepi&? g 20 ey VRIS UECESStyBY, 2HEad
to & Solia6M(c= @2@@%}T&A.Q)-cﬁi@-o&f-(ftrﬁln&O#re(h%pﬁ'relngdrimaronrc acid (1 mi,

o o A B s PP U R 53 e

allolvedQo (89! td F)am Ermtrdtere ab)mixed Wlth?\rvﬁer( & mRHY he Rro@oic(iayer

was ghablygiefiliger Fedfad sitheliE, T regipde Sige (eomoplatpordph%s oy
prepacties HPEC WHB0 pPPE% ] FALEHBCN HeD- 38 THP} toaaftord fyE-chioro-
5- trﬁ‘ﬁl{ f’d?héirrr]ﬁ‘ﬁh&ryr)%@ﬁﬂowtdymﬁndem éal?f@orﬁbr@t(ékeﬁ.gsw}f;) ddesolid.

vat i ves:

'H M@%N%ﬂ;&lﬁ pheh(e. JIHE-TfbBetthyr] W&Pn@ﬂhzéﬁr(bdﬁﬁﬁzr i)

6 1 8.48 (d, J=8 Hz, 1
19}90'1&\’]\’81(2 %)s(tJ 8&-!@%”?5; 7.500_ 8. 7.(75 S
M3y 328/ 3 M+12 89 (t, J=8 Hz, 2H) ; 1.9-1.8 (m 2H)

The age\%‘lde(sbrrbeli grodediie waérh'ﬁplrecb/ﬁsm‘iglhe B BopkiaBel &ry( Bardnic acid
deﬂ"a(‘gescx} E’]%“H@WF?‘F %W@rﬁ?ﬂo)""”@ dﬁP}S‘ﬁ'é?S pyri m di ne- 2- car bon

27b1 4-[3-KethatesBlforMi- idine@enarhdnitélai | i ne A

t nt 1. [
1H3\&9#r¢r§8@z%n$)69\’r§s é%@ﬁd f%ﬁ*ﬁ‘%ﬂ%%‘*a 5150 B o
7. 75 @8l B 3 (8 BH})E?SBS( (Lhm HiE, t25ilnmﬁlt-1)8 (m. ﬁz)he‘roi ﬁShE)B Hz,

r A such a rate so to maintain e
3H>”m‘§ egrr.%gr%g Iﬁ 1)between 45 to 50C. (After addition

of a few dr ops of solution the m xture was heated to
E)?‘ 50Cto initiate the Gignard reagent

orrrat|on) After 1.5h the Grlgnard reagent was
nheavd)-GcomoybprigtdingrZearbonidllg yted with 25

A- Q_fj@f@éﬂ??ﬁ.@agg@ﬁﬂ%amﬂé opwi se over 30 minutes to a
%P‘”’F'P{EC’? ?@mmvcmréf?"%?’ @gr ééa ﬁf"aéwg% 3?1*5'1&5?‘1 ) gyas

in é
add&i Hiopulse o tah@sbemm ohmaypesiure tunvarsgs @cB‘ﬁrmneiBfDiCEther

d PdC12 }
(ngluaclierd}]r}ro% R %L% Crl?ea ra e ggtoAggrgfa r{‘ﬁ@ r)ne}’@?np%pﬁﬁ'g b(eré%n 45
to 301%. qAterNyditon Iné mzfyiv- dmrvsr bineolLtiey theimrﬁurwa)s Heategrtp about

503@% nftgg t%br@ﬁérdarggﬁ%t ﬁ‘cﬁmtamrﬁ A% 5 e GNGHard ﬁeagﬁnt was

hen renpved and

caeuja’reci o 2PN fomeel, GIbSRWIR Zm) B 1 EiedAdded dropwise
oveVES Rirflis- to Af doff (0-8fSbILtiANLf Qif’reé; Bh[kigﬁ A 5d) st mmolf hﬁdr}' HiEIF

was renmoved under reduced r H1
(90rals jupder Aduireen r AEaRN S fir B m\m eAé’@%f"“( RIXIUrG jvas
cobled -to THE CC and iFaet(dppfo r(wrrg Ioa}ﬁemmomlemas addskdegheansoibtion

o5 R Ay S B, B P
(50 hnel) s@k Ledden tovdisis vemiitienl over 35 m:nutes The dry ice bath was then
removed and the solution was aflowed to warm to room temperature overnight. After
addition of 3N HCI (70 ml), the THF was removed under reduced pressure. The
aqueous residue was extracted three times with AcOEt (3 x 70 ml). The combined
organic layers were washed with brine (50 ml), then with a saturated NaHCO;

solution (50 ml}. The insoluble material was filtered off and the solutier_a was washed
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WD 2005/ 121106 PCTI EP2005/ 006266 59 again with brine
(50 M). The organic |ayer was dried over MgSO4 and
concentrated under reduced pressure to give the

wﬁg@gﬁzéjbgl ed conpound (5.8 g) which was use ﬂtﬁf{ﬁﬁ%ﬁz“

ep W thout any furt Qer purification.
(CDCl 3) 8: 728732(41f , 7.21-7.25 (6H, :
708(1Ht,J—8Hz),660 5664(211n)655

aoegr it e (D If B orapfry By ¥4 e bvEPb S Jun Boppefirdids
undey red]Jcﬁi n_re&in'e Rigids thejabove tited compeand (518 9) vhich was used in
the QRSB any b Efe'm i Li e (6.07 g, 17.03

"H NMBR (CDfE Shy’caﬁﬁg%ﬂﬁem ey 2%‘%*@'47)27@8@09‘@4 = 3hek 6.60-
6. s% gbof 3@36 58 ( ?HQsz VBOH 4 80s3ak, szQts%gm %Jﬁﬁql %0-

20 m) and concentrate

2.00{3H. fror 1.88-1H5 (2‘?'Ie"'"bait5etlI $2 {2y, 1-éprdveldp)fi | t rat | on
B: %?clédéﬁt@%mwv&ﬁioﬁ@émvw under reduced pressure.

The resi due vvas artit
N SR ROk Rab SRl ot 9107 B iy Mdrsgersied
ove[aeld [t (600hAg)Argani Tharayes nume\mmemh (80 tri), Inieithayethanol

i 1y s o0 AR B BT S o

renitﬁedn)bglrfmdﬂoorardethmivebﬁ uame@nwdtw@at nehicequpréssure. The

resﬁwgw %%@ i :n%d be%yg’%é‘r@f-lgéffﬁeénq waﬁgll%g EE'%@ s]egga/ %bouH‘lO by

add]ng:NgOHzr) pelipts2Jh¢ prgqmcéa)yer wag wasled with tmne gneg;govenh_llg§04
an@&ﬂn%&%tratgd Qr%e? re‘:l%céd?'ﬁ’\esmre to]g@egz éS g@f (h%"&x B’&ted anifine. The

hvdxocéwﬁiepf@ﬁ Wﬁaiaeqi @adcaa&ne‘érv@twtgepa& Hi%n?w S@Bs%df'%h’n 71%.

Hpnet Abdee. (558 ng, 8.1 mmol) in vvater (10 m) was added
t led (5C

W SR (B by A1 hel 1o Feb b de G2 828 (o) 7:21

(1H, ran)6bloB|Ql1 H( 8&iAt ) 2.09b tier2E0mi 188-€86 (2H.5@),ULT7BN76f2H, m),

15ﬁ1 smgug%' odide (2.02 g, 12.2 nmmol) in water (10

ded over 5 mnutes. The m xture was then
c: me%leménﬂﬂﬁfumm gBeriert 70 C. After cooling down to room

anc FREVHE 1 el A8 o, B4l i hte (i g

ovgr ® inles tMa)cooiﬁdds"@(ﬁ@Man@@f ercyelenantyl-apilines hygspehloride (1g,

5. 1%9}2% A He SZBPHI}U Khé#‘smﬁhhbfe%t §s:§l@t’i_bnr6f)pofal§§[]mhédjla@(2(ﬁ5g

dried over . The solvent was reno

12 e PerRAA0 P s Ao v By eSs Srenafure by e noates
for Pfﬁtae ) ?c(t) Aflé?basb@sgrzwgm )gblt‘rﬁt?;n{b@&tlﬂé rthé bEdvag)set over 11 with
o QYA e g oy eried Ly B MBS Eokfd arifo ) e
corBbihed ogahic iaygrs werelvethshed@fth sodilirhiMRo{UBRIE (35 1) the bBige (75
ml)ga}waggrieq)o ; rﬁ\pg?éb% Jl'Ele gay_ar# ’wéi ?%&v@%@&q@%@’pﬁ’éssﬂ?g to give
1.23 . 0F- QU@ matetiall(HP, : 6F. %bwhics avasaMrified) by ghrematpgrephy over
siliéazlj!e! (gﬂ.lent %y%%héxa%é (@giéla’thgmabove titted compound as an oil : 825
mg, yield : 60%.

'H NMR (CDCls) & : 7.58 (1H, m), 7.50 (1H, d, J = 8 Hz), 7.18 (1H, br d}, 7.00 (1H, 1,
J = 8 Hz), 2.92 (1H, quint), 2.03-2.07 (2H, m), 1.76-1.82 (2H, m), 1.65-1.70 (2H, m),
1.54-1.57 (2H, m).
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35 WD 2005/ 121106 PCT/ EP2005/ 006266 60 D
4- (3-cycl opentyl - phenyl ) - 6- propel -pyrim
i di ne-2-carbonitrile A mxture of 1

qu %’h%@ﬁ%ntyl 3-i odo- benzene (158 ngy, 0.58 "EIEJI)Emosmo&ﬁﬁ

trimet hyl stannanyl - pyrim §ne-2-carbonitrile (150 nmg,

0.48 nmol) and PdC12(PPh3)2 (34 ng, 0.05 mmol) in

rﬁ h under a
> Fit SiEame i 40 ng, 0.06

rmnA hlm cﬁdld@xdloaantylt-h@dmb)enm (0@85 mgh 848 eemélp r4-drapyi-6-
tnrrbeﬁkg?s?anlnglﬂﬁaﬁrﬂq\ﬁ%q c%«%ltrn%\';@\é@ [‘(?jﬁ g{rﬁg) gﬁcﬁPdCIZ(PPha)z
(34way.cd.0% Hwmdl)) in ind DAFCEMIY Bag Peatﬁrth@ gybdeu@ hiuger a nifkpgen

atn‘?t?é hég! l%‘i!reI E\étﬁl?stv‘lebhmﬁcﬁjﬁé rﬁ%o}? waisMdded HAB RO MkidRwas

or ani c yers were Wwashed brine, dried over

Y 1armatc8@rfé ether salveat WA é@m?\@a HRERT TEPSE preSsHE 3 the
resgiu¥ ewa%ip’arﬂi’fﬁnéﬁ bEtWdER v@lt&otl Ghl) whd ABOBBGSNIIThE lagdleduy layer

| h t
wag o T ABCERCOE) B X 3 g1 viTM FRPHIBRS, P ggprs vere
waSIIP@itNEkirie, BhedTgverWigd @, and368hcentkdRbdCunded 88duckdpidsRure to

glvg%)of %rugé p?o%uhlv}v_'}j:h 3\135 ﬁtﬁrﬁ’ée %}}Isﬂaa &'% cm%é] ﬁ%@lﬁ%g (e]%ent
. ofcldHexane/AOE: 953340 gve-the aboveltitied Todpewn)d : 34 ma. wields 36%,

HF’&%% M, 1.81- i5 1.88 (4H ), 1.60-1.76 (4H, n),
PlaH,t, 3= 7.2 He). VB mz: 292 (ML) , EXAPLE
'H RBIR (CDCl2) 8- 7.99 (1H. ), 7.67 (1H, dt, Jy = 5 Hz, Js = 2Hz), 7.68 (1H, 5), 7.44

(2|4"ﬂ( ? -@ﬁ&&% J%F’(Xhagﬂnﬂtz %gﬁ?ﬁl X ﬁ— (7% itii)' gg&lﬁﬁgggﬁghﬁb phe:-

1.88 elsrrakdﬁarbiﬁlﬂﬁ BY( 802 £3H: FubTB?ré'{zP})M%ﬁ"@Tﬂg)z M1k i di
ne-2- 20 carbonitrile (153 ng) in nethanol (2 nm) was
added cl opropylam ne (140 L), acetic acid (0.12

EWPLEa?%‘ fol | owed by sodi um triacetoxyborohydri de

4- {G@Qloﬁﬁbvlaﬂihﬁ-prm\ﬂ(}t&r?étrﬁmomblhﬂlble@vatpvﬁmﬂhb—z -carbonitrile

rrgg.%g“'tf’ utjen °fo|-‘{ @[Qi‘obporglgy -6 E.’»'h fFiudtsint twls}glen?“ pyrimidine-2-
carboﬁuﬁﬂésmeiberm} crpyiémamsth priopae 3dded Esldpropyiamimen(ief inl), phe

oo 120 oo o el SRR 0 oy e
migui@, v s(tls'ed &t riepm t8mp&rafude for 2Rhours, then purified bwpreparagg)e-
HF%'%S 6 ](?-Egclopz?_ﬁ?r?angﬁ% gflo(pg?)-ﬁ-(B ?fnfg!%rc&ﬁethlﬁd%nyiﬁpﬁﬁam&ﬁe 22H),
carpopitrilg A7A galf ml)solaga@l%s azwglg?e solid {70 mg).
THANR n(qéoéﬁb*a'\&i (Q%J!H)ZBWt(BOPHﬁeé taamHng)sonacnyl 1. Bﬁ(t( ),
3. 2t|sg('t ﬁ;'@g{ é)ﬂn?szfg)ofso o Pry> 2 B A Ah A8 5T A S 2
3444((B|-+q)}<ge%ropyl )-6-(3-trifluoronethyl phenyl)-pyrim di
ne-2- carbonitrile (610 ng) in nethanol (8 mM) was

added 1-(s)-nethyl-2- methoxyethylamne (0.85 nL),
29bce{3-01-RpMdthii-Meiticxyetayiaming)- bmﬂﬂhﬁ_—tﬁﬂﬁﬂ&mmmw

tmrngdﬁ%ei gg%gr%%hydr ide (0.82 g). The m xture was
enperature for 4 35 hours, then
di | Toesolution ob&{A-oxa-poed-BéHiieorametyipBeryRYFMiing: S,
canfonifid (81-5'?5‘9) in methanol (8 mi) was added 1-(s)-methyl-2-
methoxyethylamine (0.85 mL.), acetic acid (0.5 mL), and followed by sodium

triacetoxyborohydride (0.82 g). The mixture was stirred at room temperature for 4
hours, then diluted with sodium bicarbonate agueous solution (5%, 50 mi). The

mixture was extracted with ethyl acetate (50 mi plus 3 x 20 ml). Conbined organic
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m xture was extracted with ethyl acetate (50 m plus
3 x 20 m). Conbined organic WD 2005/ 121106
PCT/ EP2005/ 006266 61 | ayer was dried over sodium

ul phate, filtered, solvent renoved under vacuum
Wﬂég‘gﬂﬁﬂé %as col urmed on silica gel using DCIWEF/E%Z—?BS’OOGZ“
(20:1) as eluant to give £! [ 3-
(1-(s)-net hyl -2- rrethoxyethyl ani no) - propyl]-6-(3-trifl
uor onet hyl phenyl ) =pyri m di ne-2- carbonitrile (250
laypigyas dried oxgFPEURETHRNRIS. e SOVERI LB EH YPEE Y3 H5m
Re&Bg: \R/Q&%blmed%n(ém‘éblg@l @AEPCMME0R (28¢Hd @d eluant to give 4-3-

RS el e e T e

carbahitrileN@s0 aa). Tes aboveyeutral grodutct was di¢d 8@l imPCM and IFRHC

(0 e gt e g hysfigplolsbyp 81
tnﬂﬂbi)ameﬂmyl@ﬁet(y@ pyﬁmjdmesz-garbgmﬁniezlﬂgl saly wap cpliectegiyy filtration
(15‘0%0989@ NM% a’fzk")so WBQB?(ZQH-E éM"’Q 1H§3@r%o &011The

dure escr bed a ove’was furth u5|n

779Nte1up|@ras¢m Ak 3&}%(%%@&%&&%%17 % %f e%,a% %We2
(migh! P45 g 3ﬁ?mwﬂm 208:1) B0 (1
(S)Carbarmv et hyl am no) - propVl | - 6- (3-tri fluoromet hVl
phenVl ) - pyrimdine-2-carbonitrile. 15 'H NVR (MeOD):
Thé pfocbduré esclibéd abdve4ids fetthel apdlied Qs Hisapptopdaje MBS

m 1 3.01 (t

de’%‘ﬁi"’esz%eﬁ’e th(nfo’“"“ﬁ"%%’"(pr%“”‘%ﬂ), 1, 32H)(d 3H) . (I\/S m z
29347139 1-($ Mdrbamd N @b yiddgdo)-propyll-6-(3-trifluoromethyiphenyl)-

4 3 [ ngQ %rbam)vl et hVl am no) - propVI | - 6- ( 3- trlfl u

- pyrimidine-2-carbonitrile.

1Hmmm)68@1as51ﬁ)(&48ad ). 82248, (Hh, 7-88 (4. TH, ?27z7fés1H)1
32%(51)0 B%ASQHE% %‘&( 2?—1)72705 En;@%"*)(ﬁ(ﬁﬂ?ﬁ Mlg%i?tjﬁe
(M3h) 10% mz 378.4 (M+1) 100% 29e: -
29d- 4 & kREbBwaﬁvimhh%ﬁWMM- trif
T uoronet hyl phenyl)- pyrimdine-2-carbonitrile
wﬂm&@e@éé%ﬁ&c acid (1:1) salt. 25 "' H NVR (MeOD): 6
‘H&NED%(Ma?QD)lGES)m 8. AP, 848 (d 1H),,8.2 (a)m His7.88 (€H:D1,H),7Z-DD(t(‘dj}.
325 Gyt 69 1y 3r0y 285 210245 (g e . Wi dres
(M391130%(M+1), 100% 29f: 4 [3 (1 Methyl

298 Y& l 3o§ﬁ rgg&! 4 —ﬁ%’cﬂ\ﬂ)or&f\ﬁ)&%ﬁ\& ~PordyvRalflfi bRIIRY Mnﬁi‘&e nyl)

uaroontrlletrl’rluoroacetlc aci d
-dedrporiinie tiflugigmcpliaoidit: 1)galh 13 (bs, 2H), 8.36
1H(hmRMeé§J) 5% 511(3(@!11 éhﬁa dHH'}EB $45¢s, itk 7.90. (821I-();ZI?79.(tl-|)H,

3. 1@.{571 4&) é.’@’&?((gx 2@@,01 76‘1612 ng)s%é)% ébg Atz%%) l\i
(Mt 10881, 1 (Mrl), 27%

29f: 4-[3-(1-Methyl-cyclopropylamino)-propyll- 6—(3—tr[fluoromethvlphenvl) pyrimidine-
2-carbonitrile triflucrcacetic acid (1:1) salt

H NMR (CDCls): 5 9.13 (bs, 2H), 8.36 (s, 1H), 8.31 (d, 1H), 7.83 (s, 1H), 7.82 (d,
1H), 7.68 (t, 1H), 3.24 (m, 2H), 3.04 {t, 2H), 2.28 (m, 2H), 1.50 (s, 3H), 1.21 (t, 2H),
0.74 (t, 2H). MS m/z: 361.1 (M+1), 27%.
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; : ‘ omg bs)
‘Ey_gﬁééeg_camfh\l}ﬁ?e(l\/b@) 6 8 52 (s 1 H) 8. 48 (d 1 H)

35 WD 2005/ 121106 PCT/ EP2005/ 006266 62 29g:
4- (3-(2-Hydroxv-et hyl am no) -propvl | -6-(3-trffl uoronet
hyl phenyl ) - pyri m di ne-2- carbonitrile:
trifluoroacetic acid (1:1) salt "H NWVR ( ;
WIS o) 8. 34 (s, 1H), 8.29 (d, 1H), %‘%MP?’ 3/006266
1H), 7. 81 (d, 1H), 7.66 , 1H), 4.00 (m 2H), 3.22
(m 4H), 3.05 (t, 2H), 234(m 2H. M5 n7/z.- 5
351. 3 I\/H) 20%_29h .

carﬁérﬁth}éowreitoayétm@rwm«r)panfI m dl ne- 2 car bomtru le: " H

' vy CBe gt o e B Biaeds . 226 4 53865'% .28 &

1HR 788 (( hiH), 2Hdp,(m2 2832218, (), 3T (1)2H),12.3B(n, QH) WSz VB

3 (Mr1), 10 100% 29i: 4 (3 (2 Oxo pyrrolidin
35{’7@' ?%’F%FQ no) propvl I -6-(3-trifl uorot hyI henyl)

7.91 (d,
'H MR (:bﬂaGBD) 355548 14 8(111% (dsrlb* 3§22(6 @62779(( GﬂH)' i), %79 é L1}
30(3% 2|?ﬂ"b 74% Qﬂa%@z (2 12H) 1.39 B, BHYL M@maEeo0m (MBH),. M
100% EXAMPLE 30: Assay Procedures
1092@ Cat hepS| n K activity. The inhibitory activity of
20it B3 Lzoomymﬁd.afa (helsnivaptomyi-owadriferopresiyisiead)-i n
tro_b | Ipn of reconbi nant

> K= § %0 a 384 well
H m\mmeau )ed szat(e 1|!-E) &al&le:t;ﬁﬁil 8675 (a, HOOMPS 6, AH), TrBk, 1H).
b r

23T S BEREh ey BRI ] B0l RHEA PSSR, e
211@,6510mréﬁmw%m/zasa@@ﬂtmvm§)% pl us 101 of 100|v|

sol ution of the substratre Z-Phe- Arg- AMC (Bachem

7-am do-counari ne derivative of the di peptide N
EXAMPLE ¥ty car bonyl - Phe- Arg-OH) in assay buffer and 25l

of assay buffer. 10l agéayeProddtidds sol ution of
activated reconbi nant human cat hepsin K, in assay

buf f er is .Ehen 30 added to the well, yielding a
c n ' or concentration of 10M Enzyne activity
[ t d t:ne:
T A v g 16 BT e e L3S ot Bleg B by
meexmrtgatm mhibitiab oﬁ@cthmwuwra@r%hﬁpé@é( agielawre
To%c.gé t||¥nl?l%t[t?éa}|)|% .@E,Eéjeqb%d SP{'P(% S QIth of Lébtsccﬁ’f‘r‘ﬂo'uﬁﬁ fry

asmrmﬁarr{d QoraMeﬁogunswtaéﬁpHg 52%#%&3 5It73/| I@tth!RS%réﬂfﬂ with
108 (ﬁﬁg{@lgul?&ldg Ldb}(n%o?”ﬁ{. of ’fb\%ﬂlpﬁiuhﬁﬁ’ mdtﬁé %ﬁﬂi@t:‘%ﬁe oS-

active

Ar@ﬁMﬁ‘e(raapmrﬂ dnafDﬂOtCégmaﬁmwﬁftﬂle&id?i %PB@E %
behtYxDbdrb-Bhe-RRRORN FYARLY Sufft bhd b&Y bf assay buffer. 10pi of a

1mg/l solution of activated recombinant human cathepsin K, in assay buffer, is then
added to the well, yielding a final inhibitor concentration of 10uM.

Enzyme activity is determined by measuring the fluorescence of the liberated
aminomethyicoumarin at 440nM using 390nM excitation, at 10 minutes. Percentage
enzyme activity is calculated by comparison of this activity to that of a solution
containing no inhibitor. Compounds are subsequently subjected to a dose response
curve analysis in order to determine 1Cs, values for active compounds (where ICsg is

the concentration of test compound causing 50 % inhibition of the enzymaitic activity).
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WD 2005/ 121106 PCT/ EP2005/ 006266 63 Conpounds of the
invention typically have a pl C50 (negative |ogarithm

of the 1C50 concentration) for inhibition of human
athe sin K of nore than 6, preferably nore

Wga??ﬁ % or the conpounds 191‘ Exanpl es 1, 2, ng&ﬁgoﬁ%mm“

nost preferably a pl C50 nore t han 8, such as for
t he corrpounds of Exarrpl es 3, 4a, 4d, 4e, 4f, 4r, 5
4s, 4u, 4a' 8c, 14, 14n S|nSact|V|t
Conrrn@mdﬁmfBiet'r@@ytlfa\:ttfma”waﬁ aPI?éC@’B B ingeriom 9ithe 10
coritcﬁﬂtﬁﬂklﬂf)%r ?ﬁﬁut:aﬁfﬁnﬂm&dnaiaeﬁpsm Kvdfiriode thign 61 Prefaalsyimbreg
e inhibition of r R
thah GIsHgS T ORI CRPEPE o4 b 20T D ety Ehipe
of rbre Ahak0%) MuGDhs o e compbersis of Brgopiesi3 ida, 4digeadf, Buf fdr,
(100 o%t_gq getate pH5. 5, 5mM EDTA, 5nM
ERr

th 10% di net hyl sul f oxi de ( DVSO),
pl us 2041 of 250M sol ution of the substratre

- - e - AMC (Bachem 7-am do-coumnmari ne
CafiepBln s/t gt he tI(I peptl'de N 15 '
benzyl oxycar bonyl - Val - Val - in assay buffer and
Thm@habﬁﬁry@ég\aty obtnzpempmwe opthe '%Vg??\ﬂv yasgarmarstiaieg 7 vito by
%&Irln‘éfiﬁ@ﬂhia%@ Bl B indHd ﬁam:aﬁ wah@pgn 8 &S, foliowsass ay
ff is then added to t ﬁg h@% g nrg1
To P Al G CEBTRHE Frader 10 o S0P RaUHE GuesloPmpodtein
aséi%‘éﬁm (ﬁ@@lnméoa‘%%ééia&gpmm grhV GDFAC SMdithlottréitl) with
erated am nonet r| n @ 440nl¥| usi n 390nM
0% Y P PR OB Ohrir 06 otashul ol Srats uiliyie
Z-\AfaViary AME @Rk, até?ﬁﬁdb-yioﬂkﬁﬁﬂnﬁrdeﬁm‘tw@bf thbitrdpeptidd Ni t y
to that of a solution containi g Cg%,é bltOé 250l of
el & Db RS R aRLA o dBshgiter. 25
a ZnfRPIRBRSEEN oﬁdthéiec&fé&bMElhéntlHmnﬁhd:e’mepﬁn SQMGSSRmﬁEC&)then
val ues for active r%gnpl@g ds t qgo is the
addegtedhR wal. ivsiinga § ) %P Bl 15 0
Enkyrhé RéthitpR deferinihed enmeasdring th@ﬂmorestcyhce MNDODBBIeEP 1106
S SN g
entynts gaivity ;alcaiﬁ:o!am:l Iba cbmp@ison NOCNis\adigity tRtrRt of ql:ml#mna |
corﬁﬁla %n% d@ﬁ ﬁ sel éarfejsuﬁsé?%fehtg/%bjﬁt?tﬁgﬂéHH@‘rE§ponse

(optionally,
curya sty Sis ineeldeite ﬁe'f@ﬁ@m% icsmleeaqf’ar e@j@ﬁ §9mpound5 (where 1Csp is

thel SoncSntiilN bPrs¥t oRpbiN@using 50 % inhibition of the enzymatic activity).
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substituted wth one or nore hal ogens), cyano,

hal ogen, hydroxy, nitro, (C3.6)cycloalkyl,

CQO(Cl.6)al kyl, S(C,_6)al kyl, SO(C, _6)al kyl,

S02( Clb) al kyl, 10 SO2NH( C, s) al kyl , SO2NH2,

ﬂ%@%@@} 1¢) al kyl and COPH, or 2 subst i t uent s FRTHTE2005/006266
adj acent p03|t|ons represe‘ﬁt t oget her OCH20, OCH2CH20
or CH2CH20; R, is Hor (C, _6)alkyl; R2 is

(C2.6)al kyl, optionally substituted with OH,

Clgres. 4) al kyl oxy, (Cs-, o)aryl oxy,

(C6-,0)aryl (C, _4)al kyl oxy, one or nore hal ogens,

1. ARPREnyl-Crghidpe-2GaNRGRTe débvaR3esimaiingdhapensral formula | |

i ndependently H, (C .6)alkyl [optionally substituted
with one or nore hal ogens, (CL.4)alkyloxy or

(C6. 10) aryl oxy], (C3%) C)ZQ?I kyl [optionally
substituted w th one mfF nome hal ogens], (C, 4)al kyl
substituted with a 4-8|nenb¢red saturated
heterocyclic rin het er oat om sel ect ed
fromO, S and N a 4- 8 menbéRed sat ur at ed

het er ocyclic i npris ng a het er oat om sel ected 20
fromO, S and NR5(C5., o)aryl (C2.9) het eroaryl
[optional |y substitut eq: Ly 1-3 substituents

sel ected from hal ogen, CF3, (C _4)al kyl and

(veraly al kyl oxy], (C6.10)aryl- (C, A al kyl or
(@%p@s@ﬁt”sq[Cpéﬁti!éhél%hél&@n@hdeﬁ%d&ﬁly%@@cﬁ@é frbﬁqe:ug)ﬁlkyl

e nitrogen to | C -
ortBenl B HPS NER o PP ARGETS) (G Ak PR gy
Substtitb g ivell oké bhnmma&gemmr@an&&dtﬁjeng@nmx@,rnm th

Toruriiebi CoRP A RRSHolalt iR o0 ol " o,

(STIAHAC kyalky!, 310ENRY, NBC@(Ch 2A)ky! dnd COith o P subsditiienistfhon

A e e CHTor Sy s e e S o

(Fe3s 18 oe (eilstpdyky | ,  ( C6- 10) aryl or (C2-5)- 30

t; hakows! 2
P sl nion @ o

Féss a7 Jatkulonn @8p ehuers 1ajedgns. (MBSRA)%‘P%W YN EeRzr 8
IPEHPRITE Girs Rttty HGCRNaRY fdptienallyrgbstined wih 818 6 more

PolERe: Cla TN fpn BT, By eReH Phandsftiny e
fugithrong of nbre halodesE dCs.ablvyl asubstitdted eitio e e men?amg
P rBEhLE AR hb b Fhd £ n Ol BBL ORI 8 NR,

| oOna
teed-8 mmmﬁn@d @mreudé@temqynhc rogsmmasg amsteawomelsﬁt@d

‘ 'f%ﬁée§%ﬁ9'i\'®é (HIB Ofa lqcz%@ﬂeﬁgryl [&fttoﬁﬁiy%ﬂgstﬂﬁe& Qmet her

s Ao EaTo ASRGT ChaslCh Pl G (C o R Ge oaryh-

g@rmmk?a\llong:z]g [-@;[er iechpdigr @at ons selected 10 from O,
Rs; and Ry together wrth the m?roge(n(%o wﬂc% thgy are bound form a 4-8

membered saturated heterocyclic ring, optionally substituied with one or more

halogens or with CONRgRs, and optionally further comprising 1 or more

heteroatoms selected from O, S and NRs; or

Ra is H or (Ci4)alkyl; and Ry is {C4.4)alkyl substituted with CONRgRe, COOR4,,

NRg,Rs, NRgCORs, of NReCONRgR1g;

Rs is H, (Cy.s)alkyi [optionally substituted with (Ca.g)cycloalkyl, (Ceo}aryl or (Cz.5)-

heteroaryl], (Cs.s)cycloalkyl, (Csg)aryl or (Cas)heteroaryl;



10

15

20

25

30

35

or a pharmaceutically acceptable salt thereof. 2. The
4- phenyl - pyri m di ne-2-carbonitrile derivative
according to claim1, wherein 15 R represents 1-3

tional substituents independently selecte
wq%f

from
SE)'3%y1  [optionally substituted with oﬁgﬂg?zoﬁg?o&zes
hal ogens], (C,.s)al kyloxy Toptionally substit ut ed
wi th one or nor e hal ogens] cyano and hal ogen;

g K S Shaes el |G ISP St Sgnt?flﬁ% e 20
heteagedie, ring colNB3RAg a %teamtbnRéelmt@d frotd € SreshdriiRsy0rH,

R andkaldthhcl SRLEENMA, BHDRLA Lty 6L bR 1S, 25 more

oge onal I'y substituted
wierbemtesatyrated hetemw@éwg] Optlandlvgu hetiiied with ena ermegred

p% LAC Y5 b&gﬁél&%&r?émﬁhgh%ﬁ?{;y?ohﬁ%z%rr%ﬁga&fgggi&@@from
(DC§EI‘€)"H?5yI(C1 0)al kyl or (C2,9)- 25

h@{aﬁ& R@ébélt Mw&?apeﬂaxéﬂttw 6r ( amﬁfﬁyland R4 toget her with the
nlrtrogen 0
Bt B Bivcihet B Ry TS B e G (77 st TRPRE

BhtuFataiteterocytlt fng, ptiargtn somparsthgoipdrinasra hkterdatumishesected

0 isSin or nore heteroatons selected from 0, S
ﬁﬁ%éf“"‘%ﬁéﬁs is H (Cl-4)alkyl [optionally

st aryCedaliyit h (C3_e) cycl oal kyl, (C&lL0)aryl or
IoaI kyl, (Ce_lo)aryl or
%%E?%@%?@%%%G\égémmggﬁar macgutl cally acceptabl e

salt thereof. 3. The

2. ﬁeﬁb&g&‘nklr WIHidﬁéjﬁ-ﬁsrbgmﬁ'ﬁ’é & Rhivel elc@or@%b'tcy abiny € whereln

according to claim2, wherein é%z %’ X
K5I AP mtieRa! eHpstiysnl 'a‘P?&?PQ?W'V S%‘ﬁ@fe ropes)alkyl
tn@ﬂﬁn%ubﬂﬁutmcné/@ rﬂ@l@ﬂa&%éﬂﬂﬁCﬁ’QﬂﬁﬁB@f{Bﬁﬂdﬁ@@ZGG
onitrile -
SReipaed O AR G ARg SR PRS0 P ey e Rz i s
1B, &0y br &ultiivt ut ed at the 3-position wth NR3R4. 5.
t t f
K% (R0 boBHely LA R R R o R A ©
beivpens @sNBR4i f | uor onet hyI substituent at a neta

RQShb IR Gre { ﬁd?&t{\@erﬁry@ ?@}fa)alﬂ}f deﬁbrﬁ%llt? %ut?s‘tlﬁﬁéct\ﬁlﬂi & dr®nore

dérivative is selected from -

halogens), dp@yay‘yciaaﬁwblsmnaw %@ﬂ'ﬁuwﬂw&%ﬁ@f mpreprrReaAnsL py

Il 413 ﬂieﬂﬁre?%&s%‘hﬁﬁt@ﬂ %éte'r&)ychc]rﬁg-compns?gl a heteroatolgn selected I

Sior/3: St NBTAC bR bttt CLifant® JHR B SR

[hate(rdarﬂtch)é aﬂ@r apyl am no) - propyl ]-6-(3-trifl uoronethyl
e §

[agx&t etﬂP%;w nh 4T|td?%?1etggvrr]uc& tl"léy)are bounq ffrn%a 43;5 trifl
mmmtnmed]mtpﬂaadWe)erpwcllcmlrm naﬂonaumamsmmeﬂ miith @ne or more
‘halogens, and optionally further comprising 1 or more heteroatoms selected from
O, S and NR;;

Rs is H, (Cis)alkyl [optionally substituted with (Csg)cycloalkyl, (Ceap)aryl or (Cas)-
heteroaryl], (Cs.s)cycioalkyl, {Csig)aryl or (Cos)heteroaryl;

or a pharmaceutically acceptable salt thereof.

3. The 4-phenyl-pyrimidine-2-carbonitrile derivative according to claim 2, wherein R;

is (Ce)alkyl substituted with OH, (C,)alkyloxy, one or more halogens, or NRsR..
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15 -
4- (3-cycl ohexyl am no- propyl)-6-(3-trifluoromethyl phen
yl)-pyrimdine-2- carbonitrile;

Wééﬁ‘%@wﬁ hyI (1- et hyl - pi peri di n-4 yl)-am n%T&ﬁ)ﬁ’(ﬁ%’/‘m}ﬁzﬁﬁ

I f1 uor onet hyl phenyéG)
pyrim di ne-2-carbonitrile; -

4-1 3- (4- rrethyl pi perazin-1-yl)-propyl]-6-(3-trifluoro
nmet hyl phenyl ) - pyri m_ di

-2-.20 bani ile:, - ,
4. TheBPhaHP Y ’&E‘rr?ﬁafbﬁf“gg%/f’e)”"ét“’(e%%{;‘?r&%ﬁl‘{bl?'%'ﬁ’e% 3 SHsrRP

| R, iProbistbsitntet atthé BRObitiar with NRsR,.
4-13-(4-pyridin-2-yl-piperazin-1-yl)- propyl] 6-(3-tri
fl uor omet hyl phenyl ) - pyri m di ne- 2-carbonitrile; 25 -

5. 'Fhe[43piﬁdr@r~mmme¥21cbguommlmd9rwpm\@pﬁ Iamy éng F-clain$ p-dowbersin

o IR i PR R A R b B oot

| phenyl ) - pyri mdine-2- carbonitrile;

\ I
o SR SERRLR a( sid o

A4rrB- (2- acet yl am noet hyl ami no) - propyl ] - 6- (3-t(fl uorom
et m—? ﬁ’)hﬁé‘%/l-‘o-prlawu &(SlirifGordmetgibRO) Iﬂyhﬂn&ﬁneﬁ carbonitrile;
ggl(;géqr}q WT'MWBW@(@T&Z'%H din. t%ylghe)nyﬁp r¥m: lne%ozlar@on%ﬁpé }

p){BJ(TIbtdy!&Eop'BflaiﬂﬁWbﬁwpﬂ (B-tnfaﬁaremethylphenyl) pyrimidine-2-
g,hg Ed| met hyl phenyl ) - 6-[ 3- ( et hyl car banoyl net hyl -

iR PTOpyl 1 - pyrimidine- 2-carbonitrile; WO

209{5{4%1&%{19@1@'@&1%0151&9@6236}66 (%triﬁuoromethylphenyl) -pyrimidine-

cetyl am noet hyl ani no) - propyl ] - 6- (3, 4-di met hy
Azgzﬁen%lr% yrimdine-2- carbonitrile;

44-3- cofsiohewrhm BIPPHDHE 1P sﬁyvravaﬁmyvhwawrlqm@ec% 4-di m
egal;ggmtﬂgenyl ) - py6m di ne 2 carbonitrile; -

4-( 3, 4- di net hyl phenyl] ) - Eﬂhé @1{5 g%rro{hi%n-%
~AAHP-Eekp- anmﬁ*ayl qusﬁm—vi BPIehraPHES-D TP BRET Y PreyD-
4pynmrdme—|2 -carbonifrile;

ycl.oprop 0
R R e R
deafinitdle( s) - met hyl - 2- met hoxyet hyl ani no) - propyl ] - 6- ( 3-
try. {3 i€8) rSﬁénﬂxéBFb%W |6)(3-tr?f\90|%¥'{eltlwld%ﬁﬁﬁ) ayrRdibepl trile;
4sa{rk8}n(ttlle( S) - car banoyi - et hyl am no) - propyl ] -6-(3-triflu
or REL B LRRS Y. biberdH-1-Pi-BlopPEe43-ERLEBMetHyIph&yl)-pyrimidine-

2-carbonitriie; '

-4 [3—(carbamoylmethyiaminc)-propyl]—G—(3—triﬂuoromethyIphény[)—pyrimidine—2-
carbonitrile;

-4 [&(carboxymethyiammo)-propy!]-s—(S-trlﬂuoromethylphenyl) pyrimidine-2-
carbonitrile;

- 4-3-(2-dimethylaminoethylamino)-propyl]-6-(3-trifiucromethylphenyl)-pyrimidine

2-carbonitriie;

- 43-(2-acetylaminoethylamino)-propyl}-6-{3-trifluoromethyiphenyl)-pyrimidine-2-
carbonitrile,

- 4{3-[2-(2-oxo-imidazolidin- 1-yl)-ethylammo] -propyl}-6- (3-tnﬂuoromethyiphenyl)-
pyrimidine-2-carbonitrile;

- 4-(3,4—dimethylphenyl)—S-[S—(me’thyicarbamoylmethy!—amino)-propyl]—pyrimidine—

2-carbonitrile;



10

15

20

25

30

35

4-[3-(1- (R) - carbanoyi - et hyl am no) - propyl ] -6-(3-triflu
or onet hyl phenyl ) - pyrim di ne-2-carbonitrile; is -

Wéa%}glaéé et hyl - 1-met hyl - propyl am no) - propyl | FéT&iizo'i;gthszss

?('hyl phenyl)- pyri mﬁgh ne- 2-carbonitri
4-[ 3-(1-met hyl - cycl opropylam no) - propyl ]-6-(3-trifluo
ronet hyl phenyl ) - pyri m di ne- 2-carbonitrile; -

3-
PO BO OB Bt B -PRery iR I
4ambdnirile: car banoyi - | - net hyl - et hyl ani no) - propyl ] - 6- (3-t

[l PSR RDERY ) B PP Bt rpz”i?'"e'
2fdathmnitniiet hyl Iphenyl )- pyrimdine-2-carbonitrile; or

[
43R AR ey Bt ca P AR ol 2R amife: ‘%?W?ny
ppemidinectcarprnitdes for use in ther apy. 8. Use of a
4:4Q§-%?ef$;fr8w én‘ﬂhngb‘ég%sﬁigﬁrﬁmﬁioﬁﬁe‘tﬂy%hgﬁﬂ) Maihlidige-2f  any

for the preparation of a
wadPeilifent for the treatment of cathepsin K and

Calfens) methyi-gnadiaskystheiamiiel-sropyul-b-(Btrifluoromethylphenyl)-
atheroscler03|s bone di seases such as osteoporosis,
PHRPIIRRE $35PPUHE | nmune di sorders such as rheumat oi d
amt[ﬁm 43) a:art&ﬁﬁyr&hthyiamine) -probel-8$3-sifluamukethiipbenyt- pai n
such. as ic pain. 35 68 9. A pharnmaceuti cal
Byips R ETBAsT < hg a P
44E[Behyfk)-qaybamydemﬂammhp@@nlﬂ-ﬁﬂﬂrélU@F@N%&Pﬁ@@‘)of any

%g‘ﬁ , [ eCi gg, itfllre or a pharmaceutically acceptable
T rh I'n adm xture vvithPharmaceutlcaIIy
I

aeﬂ.déﬁi-gmy@ -mg;hyl -priopylaraino)-propyl]-6-(3-trifivoromethylphenyl)-
pyrimidine-2-carbonitrile;

- 4-[3-(1 —methyi-cyclopropylamino)—propyi]—ﬁ-(S—triﬂuoromethy!phenyl)-pyrim'tdine-
Z-carbonitrile; ‘

- 4-[3-(2-hydroxyethylamino}-propyl]—6~(3—triﬂuoromethylphenyl)-pyrimidine—z-
carbonitrile;

- 4—{3—(1 -carbamoyl-1 —methyl-ethylamino)—propyl]-B—(B-triﬂUoromethyiphenyl)-
pyrimidine-2-carbonitrile;

- 4—[3—(2—oxo-pyrroIidin—3-(S)—yIamino}-propyl}-6—(3—trifiuoromethylphenyl)—
pyrimidine-2-carbenitrile; or a pharmaceutically acceptable salt thereof.

. A 4-phenyi-pyrimidine-2-carbonitrile derivative of any one of claims 1-6 for use in

therapy.

. Use of a 4-phenyl-pyrimidine-2-carbonitrile derivative of any one of claims 1-6

for the preparation of a medicament for the treatment of cathepsin K and
cathepsin S related disorders such as atherosclerosis, bone diseases such as
osteoporosis, inflammation and immune disorders such as rheumatoid arthritis

and multiple sclerosis, and chronic pain such as neuropathic pain.
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9. A pharmaceutical composition comprising a 4-phenyl-pyrimidine-2-carbonitrile
derivative of any one of claims 1-8, or a pharmaceutically acceptable salt thereof, in

admixture with pharmaceutically acceptable auxilliaries.



