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WO 2008/ 071587 PCT/ EP2007/ 063224 -1 NON- NUCLEGCSI DE
REVERSE TRANSCRI PTASE | NHI Bl TORS The i nvention rel ates

wo eomshelsB7 el d of antiviral therapy and, in parPCTEPENT063224

to non- nucl eosi de conpounds tpat inhibit HV reverse
transcriptase and are useful for treating Hunman

I mmunodeficiency Virus (H'V) nedi ated di seases. The

i nvention provides novel pyrimdine conmpounds
according to fornula I, for treatnment or prophylaxis
of H'V 5 nedi ated di seases, AIDS or ARC, enploying
sai d conmpounds in nonotherapy or in conbination

t her apy. NOMe NWOBKOSIMRROER S FETRASS CRI P TSSEINA IBI TORS
causati ve agent of acquired 1 nmunodeficiency syndrone
(AIDS), a disease characterized by the destruction of

t he ThaTAveRtisY &l o piad fidl¢ uf zﬂ’(tiv)/rapﬂheiaﬁ}? abdAd partie@lak, to non-

t endant t 10 t tl
SR R BRI Lot AR SRR o i
pluacur [sonukddeSciencyeViat eI Vo onqaliaxd (ibdaS)s, The synaaicangrovides novel

S A, DR S S BARA T oo

rsf:awsx e‘?&R@mﬁWlﬁgx%@ compeurnds\n gemoferapy or in

@gﬁggﬁﬁoﬂﬂggﬁin precursors known as gag and gag-po
whi ch are processed by the viral protease to af ford

t he r ot ease, rse transcriptase

end oﬂ;gﬁ F%’é}rpm”él@g%{eécéenéﬁ d"Hs EY e té’? F%%% fegeentnf geqired

ofhimiuledaficiensy é)(mldeomé A YY) Lpdisease dfarztdﬂer&ecﬂ) b;D desdestngetion of the
revents.the

n i OUS_ Vi-FU
R B, Chp i VU A Bl Rl
epmmmlst@fmfelsulmsbk/ﬂ\f mifedsioni ipals@fssodiatad wthelrm@@é@br AIDS - related

€0 ugfc@ SAREY rs H&ﬂoﬁ&%@fac@ﬁ&&i W%@t&%ﬁ Qih Js%@ﬂ;?s&élt %é’i@:rahzed

Ial viral “enzyne pr ot 20 and
PY@%@@“QW&WS@W?&?{%@NOSSS G Mont aner et aI

Antiretroviral therapy: 'the state of the art’
Bi Oﬁﬁdcoﬁqﬁbﬁmﬁ(ﬁhkﬁfetroﬁ&%‘%& %8¢ BBV ggr?omé:’encﬁ\ﬂes?g*}afeﬁf precursors

d D. A | h
R et et Do whle B brafSieat g b i i R St

proteme defdrei temsyripthse B T, yepdon Bil G thtegtasPhad med otelsguctural

knﬁggnaﬁvhéilrﬁgc%rg Il%rr%}ﬁ{ncﬁi\}égﬁa%dswg%%%ﬁ%‘g pir&iuction of

erap
gonmdly.inygus vings E8ngdereblarffentslzaye deest diperfed; tawpisis s eontrol of

PaveyheEBitod&IThirhilesicofdicdPssle reverse transcriptase
i nhi bitors (NRTlI) ‘and non-nucl eosi de reverse

co- r COEBEE e EHRraSagY St B r S dRGERegs: HIV protease
and H Hirdteeseermbdrgntaspy(] (DG. Moramiar yt alE)émardtromalr’thempy 'the state of

Varézg th%}gjagesw }%%%%%éﬂ](% 1%%% i?) 5‘23 ﬁ B ﬁ&ffﬁl’ 28&&% ‘A, %ipt()n, Highly
Fapie cerovisdl t QWEMH@@@E fa( Oye:1@8Br@af mﬁactm wzthsbman

MeADWES i cz?vﬂ? vx]/us ﬁe, KRR, 3GHakmalReR 1999 339718609 De Clercq, New
Dev. 3 461) . WD 2008/ 071587

20
W‘E‘W’GWW é@@zfthv Chomalferies Gupided: (fferr 01 8:1543-1572). Two
geneaal <tkgde Gf(lyDMﬁhM%kﬁﬁvé dekN) 1darﬁtﬁie@gﬁudl\$dsfﬂé réfésde tbﬁhscrlptase

g‘gﬂ;ol? ogb Qﬁ%ﬁ,} %rolﬁlgrzr)%c eﬁ)gllldgieevre?s% fan r1ptase 1n\f11b1?ors Ra:urrent?y the
CCRS5 co-receptor has emerged as a potential target for anti-HIV chemotherapy (D.
Chantry, Expert Opin. Emerg. Drugs 2004 9(1):1-7; C. G. Barber, Curr. Opin. Invest. Drugs
2004 5(8):851-861; D. Schols, Curr. Topics Med. Chem. 2004 4(9):883-893; N. A.
Meanwell and J. F. Kadow, Curr. Opin. Drug Discov. Dev. 2003 6(4):451-461).




function as conpetitive inhibitors or alternative

substrates for viral RT. After incorporation into
woe@BeTs8aci ds t he nucl eosi de anal ogs term nat BCT/BR2007/063224

chain elongation 5 process. H \ reverse transcriptase

has DNA editing capabilities which enable resistant

straj t 0 _over coge,t bl ockad eayl ng .t he

et Soal GEP R 68 oo oGRS L™ GG Jrmust be

pespbatylagectpiiigri toantesactisgwitNRITRER T nthaiderespeiadingl irihosphates

fdidn aéj&diﬁ;g@ﬁi!vg b or ald@h&ive 3Rb ARG 40 Diral R} NE

(d4T), | am vudi ne (STQ% and tenofovir (PMPA). NNRTIsS )

WepBoritiagy ingn BedRierdds tha nEggeridagurings kranindts bstcbpinelongation

proteddl HOV sevehie eRn&iripehse A8 DEKQMRINY dpalili@es which enable resistant

nonsubst r at e- bj ndi Lte on the H V reverse o

S OENGENY S tkﬁ@.ﬂg«n%ﬁ% 1 else g (isteondp ande pbeontinuing the

alohgatensiGuerently blimcdiynged diRfivendsde adovudine/(AA), ¥illanosine (ddl),
| . - I [ '

Py O (A1, B o D R SRR R PAS

conmpounds and strategies for treatnment of HV S

i nf eNFolds Wg@rfgpttdlggyﬁ_ed ias8t Né{Rlela(Fgaélogt@gg_ inhibitors which bind

16 8IAZ3 Al dbstrafe-biRBinGlsE 68 thelABY FQkRe Bhanscriptase thereby altering

on- nucl epsi de rever.se transcri ptase jnhiRjtor )
?ﬁrﬁhﬂm%ﬁf theagie SoT Hasdpg P mERty %Cﬂ%sém&; BuckbeipiTf-afion-
Redeosill® A8er3Brrdidrifitd @ infbitdde pilspactieps fdNerw dDeheed pepriddounds and

SPup Y PP O BB fOR s 4
Ndﬁ?thﬂpdbtdée@@weﬂa@edﬁémswrkpna&e@ﬁwhWﬁﬁM@VSUVNRTIOinﬂw
B3l TSP b, IR o2k A e
oY elieme therby| Quaerd redipinag fhgn300b 8 (IBoripblrheles G- Moyle,
Ay Embeay RRRPbPNSE NiRleostd2 Idvdtsd NanaBpias€l@ibitoRNA Antiviral

Vi rapj ne Vit di Initially viewed. as a
Fshb S e L 7 o i hforinoueh b iy Saftforn Shefior Nvcrts
biwedices ideqtifi@kinythe Bbeaited, driile tHdNRIdspgrrels @atelstea appwved for
I eper f . resistant HV
E@?é#%ép%%%&gsggggé%ggﬁgpgC¥%§#0|Fy. Drug resistance
frequently develops with only a sin%je poi nt rnutation
in tatigy viaedias agaemisingtalash of ¢esrrap it WitgrRIKg? vipp studies
aiidki Do NNRT kise IgﬂﬁiTId PreSRRN C882rrid e iR dre@bdnte bPWRIGEsistant
Ssi 0

al | oads and sl.owed. di sease rogr , )
ﬁl{jﬁmne ap dﬁ‘ﬁé?ﬁﬁg%qu&l% %P%F%B%%%ﬁer?ﬂueegey dgyjelops with only a
§uble plsint murtatioid. thE€RITN WhiM @netiihadon thadpl miith NIR'ELs, PI0@ad

jﬁ1F6-193L The cqckt i“f]are Hot ff ctiv? ig | |

S nas, 1n 1y {ly cases amaltica QWeEr viral 1oads a .SIOWE Cﬁ case

patTents,  potentrally ‘seVere adverSe redctions of t €n
pmgmssian,dsigjﬁf@cang@iecﬂpyuﬁemob&m@ mgpaid. VRvM. .lg‘sllic]h@r. Soc. Clin.
REOYEDI. 99& mftD@.tZO% 9@})!1@@— 1@‘3‘} aHk CQJMTS LEShGe®BLtive in all patients,
variants of ‘'wld type protease and 30 reverse ] }
poigRLl spreas adversiapastipanefivicocaumiethe spidiy rerroduaipgHIV virus
Whst frod&t ddrbi Mt @8ainShutvht drulgPstadNArieMIEORAIY type g)rotease and
occurrlgg.re3|s ant str.ains %f HY. WO %%8?/07 587. 14
BEEPEBIBDTPHES 2 Dhere renRp fReedypr fokeT 4rigs Uiy Ly agqiyst wild type
hnd cdhmnohlyYocttrring rBiist&aN sChins NHATV.
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8a 8b Pyrimdine conpounds that inhibitor H V-1
reverse transcriptase have been disclosed (J.

w@ioslozrsent et al ., W2006/ 035068 publ i shed ApPCT/EB2007/063224

2006; J. Guillermont et al., 2006/ 035067 publ i shed
April 6, 2006; J. GQuillenont et al., W2006/ 045828 5
publ i shed May.4, 2006; J. Guillenontk;t al .

2006/ 0353697 bubl i shed April 6, 200§ H A De Kock
and P. W gegtf®gk, W2006/ 094930 pubptf3Ked Sept enber
14, 2006; De Kock and P. Wgk

WD2006/ 081387 puMki ghed August 2Me

Mp LA J.
Jansen et al .Q T Mg ARQem 2005 48(B)-NQOM09% K
Das et al., J. Jvedl 2004 47(10)%%02.
Qui | | enont e ANAY J. WA CcGhem 2005 N2 CN

48(6):2072-2079) ngPyri m di ne conpounds lo reported to

exhi bit effective fnhibition of HV reverse

transcriptase ing]ude TMC125 (8a) and TNpl120 (8b) The

present invention relates to a conpound according to

formulal RSb RZXHN RRNR66 S3 "NiNNR 4

6a Wraniine copsparnds shapphibiggrtHB;] roepetranpdigmise hage pen

Bsi¥ded (hﬁpﬁlé&ﬁél%/ﬂ et Qﬂ,\@l()@bw b350B8 9GM:ish@%1 Agh}?é,elogt@;rh]yd}uﬂlemont et
rein sai eteroaryl group is selected frg e

& SHE RoiEide? Ry prPithe 1 Gyiemonbe et o QR0B 045828

pul_lil(ijshédi}\/_mylél, 20t Dlﬁ]_iﬁllbyih(?nt Ry &Ir, OV @5006?1 tB5aeDputslished April 6, 2006; H.

i in . quin hen [ sai )

hoPERER it b oRiasPtanai oo R hdR) TuBREY berimBa B papest A 0

Yodupsl P.nl@esnde W OY0Gsd08&7682pulflisbed Ahgusg2e2p06; P. A. J. Jansen et al.,
i St ' ) . I ) . .

B ChD 2 15 G BT, Dasl ek Ml by 208 1242660,

Eyilemogt h%ﬂl@ill\%@é&h(fé-)20@ér4§6@232972-@@39)C@W&h%cqmounds

fdpobred@kkoyisiaERRnyd inhbifidh otIBNRvEsd treRriplas®indl ¥ ITMC125 (8a)

(hd TR

The present invention relates to a compound according to formula I

RSb
H
RL—<::§»-X N N R
Y
v P ., o
R R
R4 Rﬁa

wherein:

R' is CO,-tert-Bu, CO,Et, phenyl C, ; alkyl, heteroaryl C, 5 alkyl, phenyl or
heteroaryl wherein said heteroaryl group is selected from the group consisting of
pyridinyl, pyridine-N-oxide, pyrimidinyl, thiophenyl, pyrrolyl, thiazolinyl, imidazolinyl
or quinolyl and said phenyl or said heteroaryl is optionally substituted with one to three

groups independently selected from the group consisting of:
(a) C1_6 alkyl
(b) C1_6 alkoxy

(¢) Ci-¢ haloalkyl
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(k) halogen, (1) nitro, 10 (m G _3 cyanoal kyl; (n)

NRloaRl ob; and, (0) NR1GaSQ2 Cl1.6 al kyl (p)
W@ERRSQ2R8ADCOR1L2, (q) hydroxyl, and 15 (r) ClPGI/EP2007/063224

heteroal kyl; R2 is -CN, -CH= , Cl1_3 al kyl or

hal ogen; R3 is hydrogen, hal ogen, amino or Cl_6

hal o .. R4 is hydrogen or am no; Rya and R5b are

inde%@ﬁ%é%?k?’o§8rogen, Cl 6 alkyl, Cl1_6 al koxy or

hal o
t oge
i nde
al ky
is s
ClL 6
hydr
di al
2008
W th

?en; 20 R6a and R6b independently are hydrogen or
terrbakd et hyl ene; R7a and R7b (i) taken
pendently, one of R7a and R7b is hydrogen, Cl.6
U?Qtnqﬁﬁgﬁ cycl oal kyl and the other of R7a and R7b
el ected fromthe group consisting of hydrogen,

| kyl . Cl het eroal kyl, C1_6 al kyl sul fonyl, C1_6
@}gi%&}ﬁoﬁ%%"é“/f ami noal kyl - CI. 6 al kyl, C1_3
kyl am no-Cl. 6 al kyl al kyl and Cl1_6 am noal kyl ; WD
(0zy&87 PCT/ EP2007/ 063224 5 (ii) taken together
the nitrogen atomto which they are attached,

fornhygorgﬁgg&>jne, pyrrolidine, piperidine or azepine
ring sald azetidine, pyrrolidine, piperidine or

azep
am n
(iii
(i)

hydr
is s
Cl.6
t ake
are

pi pe
pyrr
subs
Cl.3
(CH2
acyl
Cl.3
Rilb
Cl.6
NR7a

i.ne rin ptionally substituted with hydroxy,
8?5@%3§Q§%kylanine or C1.3 dialkylamne; or, 5
) taken together are (CH2)2-X -(CH2)2; R8a and R8b
{lakalvgemdependent |y, one of R8a and R8b is
ogen or Cl.6 al kyl and the other of R8a and R8b
egﬁq}ed fromthe group consisting of hydrogen,
Kyt Cl.6 acyl and Cl1.6 heteroal kyl; (ii)
n together with the nitrogen atomto which they
gt @chewnodlsylm an 10 azeti di ne, pyrrolidine,
ridine or azepine ring said azetidine,
ah)iNRYR ®pier i di ne or azepine ring optionally
tituted with hydroxy, am no, Cl.3 al kyl am ne or
%b@b 'nﬁ; or, (iii) taken together are
(o K 194%R9 is hydrogen, Cl.3 alkyl or CL. 3
;15 R%oqugnd Blob are i ndependently hydrogen,
(RIKYR'R "CORB’acyl ; R la is hydrogen or hal ogen;
i s hydrogen, hal ogen, Cl.6 alkyl, Cl.6 al koxy or

%Dg$agﬁ¥gggyl; R12 is hydroxyl, Cl1.6 al koxy or

(r) Ci.6 heteroalkyl;

R?is -CN, -CH=CHCN, C;_; alkyl or halogen;

R’ is hydrogen, halogen, amino or C;_¢ haloalkyl;

R* is hydrogen or amino;

R™ and R are independently hydrogen, C. alkyl, C,.¢ alkoxy or halogen;
R* and R® independently are hydrogen or together are ethylene;

R’ and R” (i) taken independently, one of R” and R”” is hydrogen,C, ¢ alkyl or

Cs.7 cycloalkyl and the other of R™ and R”” is selected from the group consisting of

hydro

gen, C,. alkyl, C,_¢ heteroalkyl, C,.¢ alkylsulfonyl, C,.¢ hydroxyalkyl, C,.3

aminoalkyl-C, ¢ alkyl, C,.5 dialkylamino-C_¢ alkylalkyl and C;.¢ aminoalkyl;
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XisNHorO; 20 X1 is O, S(Op or NRO p is an integer
fromO to 2; or, pharmaceutically acceptable salts

wo b@soofss7 Conpounds of formula | inhibit H V-1PCPERI08B063224

transcriptase and afford a nmethod for prevention and

treatnment of HI V-1 infections and the treatnent of

AI D.S @n[q(en t?geghé(??vcth t';%;ﬁg%g#ﬂ%%&é?s I acﬁﬁthey are ﬁ{tacthetg,qforna an

w@dept p}brdhdmye, ptpetlﬁme@pyzamndrlrtgﬂardemtldmermpmhﬂm, piperidine or

Qﬂzrf%'}ﬁx PnRLER S tutAUGH b L3$hd, ¢ AL&SIahf Cys
osltlytlln Jﬁﬁalnﬁng conﬁ%ﬁ%ﬁg or%u§za usef ul”

ﬂ@FYaﬁen%K%ventlon and treat nent of H V-1 infections

and the treatnment of AIDS and/or ARC. The present WO

2008(iQY k&Y tdgethe ERR2QQOH, 0682@24H,)5;6 i nvention further

relates to conpounds of formula I that are useful in

nono hher y n the sh1.

antl-V|rgﬁp %gb#e (%Pg &8s @Pl%%dmh H“%mjorcl6dkﬂ

aibiheothaxfo RS’ and Rhis sbhectadi tom tefinip doosisting oféeydtpgen, Crs alkyl,

@r 1 3% @[ ovdidediiin the Summary of the Invention or
g&gtoadeg?w ﬁgg’ In other 5 enbodi nents provided

belo,, substit uent esent in each epbodi nent i.ch

are alattakeéwagqﬂetrw@ @l@ﬁ%ﬂ@&%twbﬁ theods é@tc\ﬂhd form an

ﬁi&hﬂi’ﬂel py&fblﬁﬁﬁb{ pipeeding ofr AgepHumirey s)éldkfzetlﬁhﬁe, pymiogidineppiperidine or
The. te er.ein

tional l

s ikt be s OB bR danifE ceney PRt & .
diatkylamsbgrce may, but need not, occur, and that the
description 10 i ncl udes instances where the event or
circ s s in which it does
not . Hgg%ﬁgﬁgﬁ%ﬁﬁy&%(é??ggglﬁ?qgﬁbstltuted" means t hat
the optionally substituted iety may incorporate a
hydrggeﬁy F%Qléﬁﬁsﬁﬂéﬂeﬁt%mgﬁe phrase "as defined
herei n above" refers to the broadest definition for
eac hRYualR *Asre pridepe aldih thy hyt hgeSuanvailyl of Ctheyl;
Invention or the broadest claim In all other 15
enbogi: ' el ow, substituents which can be
presgntmrasrﬂ{){a Cﬁ%tﬁ%ﬁ fment and whi ch are not
expligitly defined retain the broadest definition
pr ovRﬁetf hydragee habugenerys Bylitae Alpxeer Conhydresrtiybal
and scientific terns used herein have the neaning
commﬁllyhtmdgﬂﬂlmoprrwaldf’ skill in the art to
whi ch the present invention pertains, unless otherw se
deflgr 20 Ref erence is nmade herein to various
met hddol6’e® and materials known to those of skill in
t he art. St andard reference wor ks setting forth the
geneXKals QrS(@up pt B8 of phar macol ogy i ncl ude Goodman
and G|l man's The Pharmacol ogi cal Basis of
Ther Retin erg&ggmtgq or, MG aw Hi Il Conpanies Inc.

ork (2 Any ‘sui'tabl e materials and/or met hods
kno to those of skill can be utilized in carrying
out PRETRFEEERTY FhORHRIE S heSsRiver 25 preferred
naterlals and met hods are descrlbed Mat eri al s,
r eag€ninpoands dfferrhulk & ithabhRiI€hl reverse transcriptase and afford a method

for prevention and treatment of HIV-1 infections and the treatment of AIDS and/or
ARC. HIV-1 undergoes facile mutations of its genetic code resulting in strains with
reduced susceptibility to therapy with current therapeutic options. The present invention
also relates to compositions containing compounds of formula I useful for the prevention
and treatment of HIV-1 infections and the treatment of AIDS and/or ARC. The present
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reference are made in the follow ng description and
exanpl es are obtainable from comrercial sources,

wair0085%1581 herwi se noted. As used in this speci PCT/EP200TI(063224

whet her in a tranS|t|onaI phra%e or in the body of the

claim the terns "conprise(s)"” "and "conpri si ng are to

lbr-]ﬁlelfltlt efu?{ et ree?aéterzs r}gl?:g}rl/l 3 soof(%g %l?%gh re]lrdeelgse anha ¢ therapy or
pre synon ynously

eérnbingtien drerapsegth' dthet argi- ‘altallag@tgt or "including at

| east”. When used in the context of a process, the

! Z;rsntfhetz m&ggg g&e}gqegingge;& alscﬁft%t %é;?ltcﬂﬂ(}:l@%?&%leét'ﬁl‘éhﬁhﬁgﬁ f@each
gloupss Prprded e e SR fdhe Bwentism o tg@ ﬁw@ﬁﬁ Ctﬁfm In other
élﬁmmehts@}owﬂﬂﬁbélewmubst@t@ﬂﬁ@ gﬁdsﬂﬁ in mr@nlidﬁﬁheﬁﬂ%lda are not
conp or, c ft1o es at e rec
SOTRNEGRSY PR BRhate LTt idr T8 s Sh e Y of B

hd«dntloronal features or conponents. WO 2008/ 071587

PCT/ EP2007/ 063224 -7 The term "about” is used herein
to W@g@te p‘roﬁﬁhﬁ[ﬂ’t & ‘yoptloEaﬁ &s LR P df‘?fmeaflgﬂlﬂhg Yubse@lently
aroun term I's used in conj unctio
diserbed FYgREdn grmsaRgRMat utﬁﬁfﬂiﬂqte%cCPhaﬂ il gfee dgeription

ﬁ?étlﬁl@girﬁﬁnté%e/vﬂw@fh@ %f/érﬂ r @Q&Mﬁstm d@@ir@ﬂhd Rtanbe¥eh wkhadh it does
set. forth ener

about
lied R sravler S Hig b o BTAGHr Inehf> Dt G CRBTLY suligpted moiety
bal dwotheratetadiydebgealove sbystiauenar i ance of 20% As used
herein, the recitation of a nunerical range for a

Var i ”‘i"ffcl: 1'a§e "aEH‘?ﬁféﬁ%eFeQn SRV ¥er w ﬁ)p&deﬁ\ﬂ%ﬁﬁﬂuﬁﬂ fBhch

be prac iced w ari abl e eq
gRupas prwdeﬁu ip thenammangd theahysntigropr the bmdaﬁlc@lrmh i pll other
ESbbAMRRLBYrbYided BALR! Ribstithenty %ﬁ&@aﬁ b6 PesBft in @AMAIMBSAiment

eger val ue. o nume i ncl ud
TR ARoRHeRPlifitly %fémﬁgﬁ?j@ﬁ tﬁﬁggaﬂﬁt QF@}}U@ Bfov. e the
Samhiaby f thhiokntisni nherently conti nuous, the variable
can be equal to any real value of t he nurreri cal

r ang??cﬁnﬂ% we Q%n%hg te\?\ﬁg Ee%l & n By IE% a‘&e%pl co%n(?iﬁy understood

escri
b}abm‘egf sk mébﬁnar@ tawbich thfcmfrsemé infyentjorpperirisp nnwwqth«tnw@@ defined.

R@ﬂe%c@fsgnéd&hﬁf&md Yar@u$ ﬁ{e%{(ﬁiol(ﬁﬁ@ aﬁé?ﬂﬂ@ﬂa@s hovh b those of skill

, or any other real ‘value fo vari abl e
ihhiPe Rrta$tandai aefersnes verdka s5tHOS (Rsth ths gw\eéﬂ Péwlpéeérqf abvrénacology

(iRl \@le GIBUmManbad Gﬂmar?‘%lTﬁHPHdeﬁi)lcdR%fculBasmf eh&rhpm@m €0" Ed.,

M e Romig b iouttre o i br kB i flgr methods

hn@se nt thiosvarskillamn bee mislizkefin matryiog oonthe pedsenicoumtiencHowever,

g?&fér%%qﬂgﬂagﬁg‘%m? Inejtﬁo?_ﬁ gueef .eQé.rMea. a?e'ir EVL% enfd ﬁ%lrthe 1ke to which
sO, CO

ccurrence )l nat1 ons o Bstitoents an d
vederengs| es madein he feloagnpilescapiion ¢rfd @aﬁm les grrpduimiagble from

ESfRetcidl RodlcaDlifle&RGWId SrotddVer ck 20 W2007/ 002368)
The synbols "*" at the end of a bond or drawn through

a bond each refer..to th oint of atta of
f unct'? BIFAI JHis RS eiicatiim ahefhek i % Bpnsignal gh%e QHB theagdy of the
dhim,tthetenmk B@uherisefs) WindChomprisigg aarpar be infdipsetedf 3thaving an open-

ﬁ(c%gqilleeefnin% Tﬁ:at(?s, the terms are to be interpreted synonymously with the phrases
"having at least” or "including at least”. When used in the context of a process, the term
"comprising" means that the process includes at least the recited steps, but may include
additional steps. When used in the context of a compound or composition, the term
"comprising" means that the compound or composition includes at least the recited

features or components, but may also include additional features or components.
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N _RQ wherein R4 = 25 I n one enbodi nent of the present
invention there is provided a conmpound according to

wo coosor 581 wherein R, R2, R3 R4 Rsa Rsb R6a RBGI/BPZN07/063224
R b R8a R8b R9, Rloa Rob Ritag Rlb R12, X, X1 and p
are as defined herei n above. The terns "as defi ned
abov ras defin her ei 0 e err
SOouhe AR B2 IE U APRBR S kR AN RnBT, HERCEEIAIbE ughly,
dedronnd. |Whemfhetthten {'/céqoua"bis esedmmvmden!cuonn wittea Sumatica) rofge, it
Hﬂ)ﬁlf?é@ tﬂa@\‘ﬁ%’r 'b?@xl@ﬁdﬁl %%&ﬁl@lgﬁés a%lo% md ll)@ov@%ﬂ\ﬁﬁerlcgl values

mbodi nent ent 1 nvention there 1s prOVI
sl i dngencracs e GbeBt ot haren ipHaPdNM mygeriqypalue above

REBbase tiRBHatad ealhy By 99&imneedf Rop. R2, R3 R4 Rsa, Rsb
R6a, R6b RO R oa, Rob Rla RIb Rlz, X are as defi ned

h 8/07 87 PCT/ EP2007/ 0632
yot - AnSRAFamySy rdtiony atlh%nmgeaﬁre SRttt isisgpded to
tenvpy that tredneentionpoayist pragwed diithght varfableagjual tb anhef tiervalues

&tglrégg%kgﬂ ‘TTEIuX f§€§)ggrlﬁisﬂétrﬁgsrgﬂégyéﬁlﬁgf% gfet% R%, Eéﬂrlagfeat‘gn be
RIual toanyyntegerd abief dxsnyaeigabangn dpdiding fsvead-minty of the range.

snatfe! foeaReitIBRhicRfs ﬁqhereﬁﬂ;ee&mnubay 2R VRAbIREA Be b§ual to any
qund acc | wherein Rl

vrded onp or
FeaP s s Rymeniey eaneec gy 8 A endfra%mts F e RAEE- ddn xample,a
R&blbleﬁsﬁlﬁcllﬂ yateagibiad aﬁl‘ﬂﬂm&valtﬁ@ bRdveRs 8,anR2bcaraw, 0, Rob 2 RS variables

RuPRin Bl Rl mid dnafos b ROMafk Sy 4B Afatuefor

prredlastwhiidhvaa inherentliepetinwusr ovi ded a conpound 10
according to fornula | wherein RL is phenyl
subsiveHt.ad vividile CNR'; a;EEa *%r ﬁogff\ﬁ&@ B389 hor@%n%e ®ime in an
aIk,I and wherein thaﬁ ﬁ%ms opti onal |

st QLYY fofHga lerl%g B8RP fyphyed or claimed
gr by }pr&@rﬂtﬁhﬁdnltlﬂg, e de(ﬁa)uda orbeagh by&urre(nbé isGlddpenddadyits definition

c) C1 Cl 6 hal.o
%ta%' B%&?FH O(CF‘}“%HCGyAEP R A SU aﬁsﬁf“%‘ifa?%g or vpyiaklgs e
paytisside naly (i such abmgemndsarmﬂllt ifils)ablei conpouRda (BirdckRs b
y@%gga/oog%g Rz R3 R4 R6a R6b R7a 15 R b, Rsa, Rsb, R9,
and p’'are as defined herein above. In a further
enbodi ment of the present invention there is provided

a composmboladcartr sed o bejhen 'a T WhedaWh tepugh a bond each refer
ﬂh&@ birf WP §1&échbﬂeﬂ€low ful GENIHRE 0 1P @2 Nt r @h e mGiktybio the rest of

th t |1
?ﬁﬁ%ﬂsruq QODRETE et P R g B e eof et T rom ¢ he

group consisting of (a) CL.6 alkyl, (b) Cl.6 al koxy,
(c) C1.6 haloalkyl, (d) 20 Cl1.6 haloalkoxy,
car boxyl , . 6 alkoxycar

acyl - am g,  HasrRRY, am k#:££% :
are CH3; an R§ R3 R4 R6a b and X ar€ as detined
herei n above. In yet anot her enbodi nent of the present

:c g\r/renfjl’:l: I on Iltl hogdﬁrglerlﬁtsﬁﬁg \glll'e(sj %q 1nveﬁpgggﬂfrei 1S lpl'((): C(?ed%lqcn

seenkRg tir fogapladsvieteis Ra lrz R’ dRART RB RAR DRERR™, R , R, R,

grooypd gropit anadtlnq hHukd &eaeﬁﬁyépﬁ&ﬂefntgb%de.wrﬁékeﬂngrae URfined

above” and “as defined herein above” when referring to a variable incorporates by

reference the broadest definition of the variable provided in the Summary of the

Invention or the broadest claim.

In another embodiment of the present invention there is provided a compound
according to formula I wherein R’ R”® R® and R® are hydrogen and R, R R, R*, R,
R R® R® R’ R'™ R'®® R''® R'P R', X are as defined herein above.
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sel ected fromthe group consisting of (a) Cl.6 alkyl,
(b) Cl1.6 al koxy, (c) Cl.6 haloal kyl, (d) Cl1.6

whadosarisexy, (e) carboxyl, (f) Cl.6 al koxycar bpeEP20011)63224

cyano, (i) CL.6 acyl-amno, (j) _halogen, and, (k)

nitro; R3 is hydrogen or brom e; R4 |s hydr ogen; R 5a

32?| {r?l }éfztt) ﬁré?tgler:elmlglzodlmen%ﬁé pretseITt 1nV§Ht6 g}eree 1n,6)rov1(§ed at compound
afcotding prfesmnta Iiwhesein Ros artiionelly subptitvtddddeng aadfoRnd’, R™,
ROC Rﬁadkﬁ?RtaoRT[’ ORIt B0 phergedng Rl pis, ﬁh,e}@%} and p are as defined
substituted at’ the three position wt H2,  "SOZNH2
BeregEPore:. 6 al kyl and wherein the phenyl group is
optionally further substituted with a group sel ected

fronid yxe a@étﬁbllperﬁl&ftﬁirﬁhﬂ ¢TGh@prebank 11@3bn501&lﬂj&yd: is p(r@)ldéa]a &@mpound

6 ,hal.oal k C 8a 8b

Kb Ry 1o f%%w ] %@é@}s@mu ; zkalog 575k and R

REHYERZOOHNAGE2RY R* Ry R\A’(Kfrls A&y’ -RIN, RYY, )X, X' and p
I nltro R5a and Rsb are CH3; and R2,

E?%aggg@ln Iggﬂ:gelﬁéga and X are as defined herein above In

anot her _enbodi nent of the present inventjion there is

pr oviTued aogsrsBbadiment ebihgitigsenigny Brtion there ivpieyidedha ggmpound

a&o&hﬁgafobmlamadaﬂMQﬁ W' is lﬁream suB&itifed Wit ORIRFIR'SO,HR* R or

S s AT i PR e Lot §er QST with o

giﬁnalp saeheaﬁdnwha peoupsconabtinpeel (AeCej dkddy €. hikogy, (c) Ci
gggﬁ'@o%'aﬁﬁm%@?f(%&%googﬁ/ﬁgﬁﬁ Pfﬂ%g{}%{b%ﬁyw czfahé Cis

@I@gnmcmﬁamagpgsmgm GnET; ecmﬁIR&IreSCHk lepdl, Bs R, RS R™, R, R™,

Rrﬂ R@nﬁ*bl K )@9@%&1% @gdaﬁh@dpaemlab@ae 3 al kyl and Rz
alf?sbRGa b Ra Rb Rsa Rsb RO 10 R oa, Rl ob

Xtﬂ?hglﬁh s deft ed hereln abov I.n a%rther d
errb t eBFm f nkﬁnég PIGTCUART DHOP RS 1§ BIOs6¢ iddegpoun
accoﬂimg)tmfdrma&domltﬂmg R & flenmsubstitustievigi QORH,) SO,NH, or SO,-
e
sohed tqol faore tla@grdep icoiasistingoé{a) Cialbyyb (b)16;-d alkastyi (d) Ci-¢ haloalkyl, (d)
@”955185&&?@@'(: gtylo(ff) Ehgalfg&ﬁé%t)n{fdn(‘fﬁ Q?férﬁ)n (1\%}%?r gc)}l %.1’1‘111’10, ()

rovid conpound ~ acgor di
Yogre AYd @PllyoaRkylln %b%rteuQPlﬁsé%Fl\mlh ROUR &R ibnanre as defined

ﬁg}gﬁ{%@%b or S2-C1-6 al kyl and wherein the phenyl

group is optionally further substituted with a group

?gl) e%tleeg N ﬁrog{g} cgr ou%lfctgn ?%glnr% leo% 3}&&%51%091]%3 la ‘compound
h\fa:buhhg(m@rm@b)l vdmrém)ﬂ} lis, pHehyl sGbstBuat kottyCaQNbbN§O; N hyr SO,-

0
ﬁl ?ﬁéﬁ ﬁ% &%hé@%@?m ofﬁ%l))n%%l fﬁ%@@r SU&E@[&%&K)I group
WleftedF@fQIn ﬂl%ﬁfoupz%mlmg ok (a) Y1 skl hD)ae es Akorgefa) E&dhaloalk‘/l (d)
t’E‘?E Eﬂ?alﬁ@)@f"o ) rchﬂ‘)o@ylf uy cpgﬂk&ryb%bﬁﬁn(th) Qf/aﬂ&r; g? 4 §§sﬁtn1ammo, ()

v [

P?ﬁﬂ én f?\)ﬂ‘é‘?ré?r B§ﬁ%}’8§>gﬁ% gh ‘Tonﬂe’% at ]Rma}o%‘iﬁlb ti tlgglare CHs;

aitd, AR T ORP apdXi dré andefinkd herc@NHive. SO2NH2 or  SC2- Cl- 6
al kyl and wherein the phenyl group is optlonally 25

furt t
glrjguﬂqe{‘:[ élnsn g{elr CH‘E)S? r%dn;t %E@m g)rrg#ﬁt 1§9ér§%§1etg«gf o(uElgd a compound
teprang ® feanukl Ik@herel(ch) lsazlb-ee‘/habsmu ythe(thiee @aﬁlb@uwth
CONIEL s6,RHK 8X¥62 M9 QH{lyl and wherein the phenyl group is optionally further

substituted with a group selected from the group consisting of (a) Cy.¢ alkyl, (b) Ci.6
alkoxy, (c) C;.¢ haloalkyl, (d) Ci.¢ haloalkoxy, (e) carboxyl, (f) C.¢ alkoxycarbonyl, (h)
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(h) cyano, (i) Cl-6 acyl-amno, (j) halogen, and, (k)
nitro; Rba and R5b are CH3; and, R2, R3 R4 R6a, R6b

warasX782 as defi ned herein above. |In a furthrCT/EP2007/063224

enbodi ment of the present inve:&t_i on there is provided
a conmpound 30 according to formula I wherein Rl is

heny tltute he faour I tion

R o Bt D R e o8 (Rl T Ragtt fer s P gt R R
Bﬁdha IR°Garsll arwsabflneﬂwlmrtly abpvet her substituted with a
group selected fromthe group consisting of (a) Cl-6

al kyfn ar{otf,'ﬁer e%o@uﬁérﬁ@fﬂle r@s)engﬂvgltnﬁq t‘B@f’ekly rov () aQJ)nﬁJound

hal o 0 carbox ycar bony
W %PPO%‘/’“PPS& Iehegein |ls %ﬁ% ?%%anchy Hhsngg% AmiBgY fmexl)phen‘/l or
BirhétBanRAfdry]-pHeTRIENs Bydrbgantrmeomidk, 35 RSishydf@geR*™ and R*

Rs nd .e,&H3; .and, , a, .Reb and X are as

BE R et ot Biavd X ierodairt P HeR) Ep2007) 063224

- 10 In another embodi nent of the present invention

t her b 4 furpheovinbedinent ohthe prdentavcamtign igert @ frovided acémpound

W@fcﬁh%tﬁoaﬂnﬁlaqmﬁeﬁ){lﬁlﬂl Ys (ﬁﬂgﬁ‘éﬂ} ?@tu%tlﬁ{%gﬁrd l aﬁéyi dr optlonally

et eroar R a
R TR ol R, ROR L, R 3 B BRo R™, R,

RI®BR'R, &I &' afd plefd Hadfimeriridnaboxe. 5 A conmpound
accordl ng to claim 1 V\herel n RL is phenyl substituted

Rlla a dr,oge
and %%132 4 é”ebimg g PW‘&F&“%"’WH‘?”E@‘FF s Pa{ﬁ ﬁ(g? compound
eatbatlng‘erﬂbrmﬁlatlhdlepmei?émstoptme]myt slmmmltﬁeir;dlengl Qrselliytiend R®, R,
g GOROUIREe RACRET Gitngsd gsochal ma]R“mb(CSkl %ﬁgdeﬁ & herein
ree ’base or & pharmaceutically accepta sa of a
glmsound sel ected froma conpound in TABLE 1- 5 10
I n anot her enbodi nent of the present invention there

i s pfrpéﬂlldﬁl@tlﬁzr @rﬁﬂbgla%nefn@ bf ‘%}kr}?@%hﬂﬁvé}ﬂltoﬂt}(ir@ i pHoeiled 8mpound
or eve n 1i.nf ec reati ;

FBlerlgveern & NG a1 rsEaH RRB GOV R
S@ﬁﬁ E%R"ba)rtsmar(ap;aﬂkyﬂ aiad Witerefif the phateyl grompris otforally further

f

FTRRUEE BT Aol 84 PGl R i) R B 1
Rkpyy, RUL1-sXalodkyhid) @1-adradoadiexsiele) prsbiohibr(8i Gu-ctioacarbenyl, (h)
Eﬁ‘m@n@f aer a&mmd'rg?halggeﬁ hgd, ka-‘ﬁ%t RF "‘QlYl@'ﬁS" 2R Aleh&d R? R,

[ OV @Q %r‘f’@a trealng an V- ‘|nfect|on
Br’ r&velt i Rg> &n> R vR1X & ard pare anifeﬁpF%%\frreWga VDS or

ARC, conprising co-adm nistering to a host in need
t her Bof fuatHehembpéididne af thy pedsémdhvantioanmerats profided a compound

PR EESHL] MR QAL R8T 2, g P i
RithiCARAE,, SQ.NXIL card@D pCiaradkyhsndieh énaadthh ph enyh gadviguvig opimehally
Alree? gl%stl%ﬁd?&ﬁh ﬁ%w&%c‘&ﬁlfﬁ)% afk gfr{)lgg'}&ﬂ% 19% gfj(%) Ci6 alkyl, (b)

consi st n% tease i nh nuc

Fevdkew: (¢ dnadpl 0@9% &d) Gt ftﬁlqaélf@fy (soerherthd B igelkoxycarbonyl,
(levc%ﬂiﬁ € r@@%@)ﬂlaﬂhﬁ§ )I Hh![tbg*éhté?fds(k)(%% R BRBNISTBL; and, R?,
314\/13&12%% u #\Fg m([gfﬁ 1518 I.n anot her enbodi nent of
hid Fi&in dBEovi ded a met hod for
treati ng an H V-1 i nfection, or preventing an H V-1
i nf ebta bmtheoembodiatenngf thk P&sant idRGtion 2Bere tngrpiigedig compound

%% f H%Egt t?)%\rngarigNli ? elgtﬂln\?éeé &r%glu 2l 3eaq{?);l Isjlﬂ{sﬁﬁftecﬁat &he four position
#Eb KON SONHbraniOa- 1ol endrvhureineine pRaty! RebupRs ep sty

Rether RERR@ Wit R group selected from the group consisting of (a) C;.6 alkyl, (b)
Ci-6 alkoxy, (¢) Cy.6 haloalkyl, (d) C.¢ haloalkoxy, (e) carboxyl, (f) C,.¢ alkoxycarbonyl,
(h) cyano, (i) Cy.¢ acyl-amino, (j) halogen, and, (k) nitro; R’is hydrogen or bromine; R*
is hydrogen; R* and R are CH3; and, R%, R%, R® and X are as defined herein above.
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Rsa Rsb RO Rloa Rob Rla RIb Rlz, X, XI and p are as
defi ned herein above and at | east one conpound

w@eisotsd7 from t he group consi sting of zi dovudP@EEP2007/063224

| am vudi ne, didanosine, zalci &blne st avudi ne,
rescriptor, sustiva, vi ramune, ‘ef avi renz, nevirapi ne,

30 dIel avoltlrrl qleﬂ%odlslggil{lo?ﬂ'\( oﬂrhsenl[ 1tn(\)/Qn Yoglrthere is érov%ctég a CO{Ieround

i ndi enf u

acmtdveg tceﬁm@d arferttereih R trseomroeglé)mubmweqqlthemromb@a dllsyl or
HEt@ﬁGaP&@%“aRthoﬂga apd R 410 'hg fobQPard ¥, R2IEVRY, 56, R™, R, R®, R,
transgriptase in a host 1 nf d w th H'V-1 Conpri sing
Bdnikhi s&er§ ?fgdetﬁﬁe%\ #1681 abpoje. need t hereof a

therapeutically effective anmount of a conmpound WO
2008AQ64pBdnPeddorRRY 0Y QB3R Rdhereirl k' Bphomydismigstiti@ed with

1A wher,eni 1Rz R4 Rsag, R6 oA 7>
R ke ORI AR ReBd R Mot PRSP ETaR 1o Riaroxy SN
p are as defined herein above. In another enbodl ment
of t hestiranodrer cmbodimadns nf thegresenisinpersivindbeteas previdodia compound

E&Brdﬂlg‘ggi ‘%i%ihp%l\l—?'.h\léb%%& §§aefréer lﬁ@é&r d Iﬁl{afi‘ﬁlﬁcélﬁcﬁlf‘&ééptable salt

I nf ect ereln rever se

P} BB daslscigdl fonye cq>r§a%1fndolﬁeT4ﬁhEa% i 6n conpared to

wild type HV-1 conprising admnistering to a host in
needir hitlegfentbodhae e thd radehyin@éidest thee iapiided@afméhod for

QPR TR 0oL LR S A P v
tcbrbfniﬁngad?ml’ater)ﬁg X adrodt ip reee thesead eftherepkutiealbi affead@\aeount of a
d“agfc Fﬁlgﬁg'f | (ffwhtel:]eSn RF §8ERL R¥ f1¥’@ b Gyt [AERE: p7b poa

go X inhibiting HIV-1 revérsé
Rra sd¥i pRaseR i nRa llFostX Xnpedpee wdteﬁnﬂhﬂqmwheveei n

the HHV-1 reverse transcriptase exhibits reduced
S us CBMﬂo@hérleh%ouﬁne{t%v ltHeep"résenﬂﬁl‘v&kﬁtﬂﬁi ﬂh@rqu pﬂﬁicewarrﬂétﬁed for
rl si nlsterln to a nee t hereo
R R s sy BL et e e OEEnab drtime AIDS or ARC,
anmplndnglgo -hdmfrostenihgtol a dsemenaad Rigred®a, th&3p&ReichibacffeRdte amount
0B+ 5k g5RIL6d p6b 72 7b
9‘3‘;‘%@‘9%%3 ‘@’:37'% t?i'% ar%‘ﬁ%?%“ﬁ? S RE R Ry R TR TR R R
Band’ Rem' “tRer &' |>st5 8Vh zfeX angp arerraclelimdddzdrein above and at least

) 1
?g%ﬁ%&%@%g?tg? oS P9 gouf&imgﬂf%oﬂqp\pggh%e 1bb1to|55_; nucleoside

Brsﬁgénscﬁgﬁswh%l@é& RAgHIC Fée RVFE© F!laESC“RtaS%n H)rﬁy ‘CCR5
atRg@fstsledd vied flxsreinhibideye and at | east one carrier,
excl pient or dil uent In anot her enbodi nment of the

g 2 gzlﬂreglt nlgn%%nn}tb 1mtfn Olf &:n? 1nVﬁ1t1onathEﬁeé Prov%deg a method for

@e}fr_tEtg anpghBhy |1nf€qt1(31, at klyzlventh’gtagar}w y linfe@ion3 oatrkzying AIDS or ARC,
gﬁfém to- Q&ﬂlﬁﬁﬁ@ﬁ%ﬁi toms?inrhe%é 'tlger&ﬁ{aecfl%?éﬂélcgl é‘fFéchvse amount

cted fromt CONSsi Stlp%{ E % R RS R
9 4 FHIRR accqndi%ﬁéwymula byhesiyR , R R aRolBmR > R R, R™, R
Rifi d&zRr? iRy ROT R LRWQR‘}’Z‘ XaRUasdp dreﬂf@%l@ﬂﬂlecﬂ{eréﬁlaﬂove and at least

het er oar substitute t n .hree
O e s BB Fony M et Gk ot H s it
dwlnsossitid, ngciadbine stavidin® raskkytor, s(ibvaClirémahd ebayirerZ5névinapine,

&%ﬂgﬁﬂ% Qﬁl{ﬁ%xm 19()6139 :1’ r?elih I?alvga nﬁ?ﬁ%lr, E(Iﬁ%reﬁg\;lp %&y L&Vll‘( Ir)d

enfuvirtide.

In another embodiment of the present invention there is provided a method for
inhibiting HIV-1 reverse transcriptase in a host infected with HIV-1 comprising

administering to a host in need thereof a therapeutically effective amount of a compound
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al koxycar bonyl, (h) cyano, (i) SO2-C1.6 al kyl, (j)
SO2NR8aR8b, (k) Cl1.6 acyl-amno, (1) halogen, (m

woRaso7158n) CLl. 3 cyanoal kyl, (o) NRloaRl ob; anpCT/pP2007/063224

NR1CaSQ2 C1.6 alkyl; R2 is - CN -CH=CHCN, C1.3 al kyl
or hal ogen; R3 is hydrogen, ha ogen or Cl.6 hal oal kyl ;

r R b €,7a 10
a“ngﬁn%gyf% y"‘ﬁvg“eée“emrl#m B R EﬁdR ’hlgﬁf)olgéﬁ‘ Hea Bk R R
B FkBlb Rnddbeﬁ@éhtahslpaarreaa‘@eﬁlno@bcremrabmget her are
ethyl ene; R7a and R7b (i) taken independently, one of

R7a anghdf{d ehbodnAEnge "theoﬁres%lit_@lvélltm thaRds bREiRH I&%etﬁf)d for

R7a .and R7b is selected roup. conS| stin
H&@lﬁ@%ﬁlvéﬂe@e% WSC%W&S@ ag%bltnéfﬁ?él wh HIY {1 Vyhftrapaélﬁe HIV-1
tag8t hefiscibtdle ith ablchdt@@e m@iin donpedto wlmawpamv 1 comprising

6@&%352%?%50%}{% gld}aegg Q}e&ql}eltwgg ! H;?lgr eil}gftl]]\/p apmounq 'ofs compound

picpetingliofermuladzepirecie R' ,315 RS, BB RS IRP® RIBKT, iRt &, R?, R™,
hob rlﬁ“yﬂ”@’ﬁ”, X'J,“ﬁl NQd pSte 25 ﬁSXJl F}H’eﬂl H3be.CL- 3
yl ani’ne; ?Ip §*taKen together are

(CH2 2- X1- (CH2)2| R8a and R8b (i) taken i ndependent |
one bt arRiberwmbedoest P ggpree Eroumyy hesisgrovided a mgifod for

RBlbitisg mrloaeas@trra&lnﬁmaé kYl hRPEhfdche mlhawqfwmanam@mv 1
R8b i s sel.ected, fr.om rou gons

FRY Bt Gapiscripis gy redycpd gUsg BRI o é?ﬁvger%efl%‘flaarwr delavirdine
(dmprigiak admindgeiden adidshin rtebé thriréaf agkdrapdunicaltyceffabiiernmount of a

E(ﬂgémﬁ{ ac%&td"f‘i%gq%q%‘rpm&r M‘ére%% Rl C#j étR g&&ﬁ rl?i’ 'lgi ¥ R R, R™,

X ng sali
Bys RoIR dal R]lé)b Roi"pRr 1> & né(,éir apd ppraws dleflnql hﬁj@ln@hm’d y 5
substituted with hydroxy, am no, Cl.3 al kylam ne or

Cl 31 Kb BfeReheRYis pl(dv'lde)i atlﬁliﬁ?rﬁacehﬁgeﬁ tcb Riposiién comprlslng a

) IS hydr
oate&c %‘%ﬂlzg'«‘j?(fﬂmé?lél“ihﬁffé‘b g o} R rﬁ‘/dr%g& K& g R
RFbL(R? RIX R@b II?HaDRmQ R'XX, XS afld p 3 QsplefihedNR@einpbbse @1d at least one

nr.eger .l rd1l ; or, pharmaceutically acceptable
§ fF §%peg o(f JI’lﬁe term "al kyl" as used herein denotes

an unbranched or branched chain, 10 saturated,
nmonoledrehereythodoners o theayﬁ@uélrwamcm thieregs provsled@ compound

CRORAR: & Q%ulaﬁ%etr@iﬁrﬁ is b@"@‘ért 3ukyro,ed ﬁﬂéﬁﬁél Qalkyl, heteroaryl

stral g1 t or branched. chain h drocarbon resi'd
Eontl&yinphggyhog feft%xoa%wbaﬁmas@%temm Zoyp k%ﬂelectsé frogpthe group

aﬁfsauﬁg bﬁfJ}?[din)tl }&Hmdiﬂ?l/ Ithlapnagﬁs gfrrefyl, Jthta@olaltyg fiﬁqﬂﬁﬁ&hnyl or

es,; 0 0] I NC a no L mt
s RoRb g i Ryl o oaptsrer b ot ShgERSH wilsrasyP three
groppe pydeperrtehtly ;elle;ctad fharh yhe group uodnsisting offémt @l alkyl (b) Cy6 alkoxy,
@Qloeml%%alkgp ﬁq@ %]llq,alk]o% Zéc/?lrboﬂ? QQ%@PN@W F@Bdl ﬁ
alliorysarbonys th) caanq, % SOptamylkal: ki) ISOsNBr R War@uwylmmm ()
U O St
g%s@ﬁr&éﬁ@ o ai@e‘ hilpgay Rni g ’H@Fn’ PE Qp loalkyl; R* is
haifegbrgmrmmmno TR snd REi’raremﬁpéraienﬂphﬁdmgai IQ{J6 alkgzllenﬂb@sl R*and
nanict<ndéhuy 3 by ORa S darr uCeBle PR B b ke
irideparidetls tomn of RG' athfR 1Sthl'>rércgtm ac ﬁneaikylplodmlue athett ¢fR"* and R” is
%:&'ﬂéﬁ] f?&ﬁﬂ é%'u tcg gY élh £.a Fﬂf(gl ﬁ?lgt{ﬁ@téf@élk\{l (i1) taken

anpl es S I nc

faggiheryith éhe w@ﬁgm atoghf@ ﬂw aregyiigclsd, pHBNN FEBHPE.
Eﬂ@oﬁcﬁﬁ%me@ﬂﬁie&irlﬁ%pm@fmg ﬁﬁ@hi@ﬁﬂmeaﬁﬁrdlf&[ﬁﬁ pipREi8Hhe or azepine

3%%“8%@%@%% F‘EWM’@I&OW?PE%‘@P(;@ aﬁ?ﬂwwe‘)rﬁsfégsalkﬂamme’ o,

(i} eakpr &igeﬂher are (CH,),-X'-(CH,)»; R* and R (1) taken independently, one of R™
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25 simlarly except R is optionally an aryl or a
heteroaryl radical. An "al kyl am noal kyl" is an al kyl

wW@e@ap7t58vi ng one to two al kyl am no substi t uenPGI/EP2007/063224

"Hydr oxyal kyl " includes 2- hygL gyethyl,
2- hydroxypropyl 1- (hydroxynet yl)-2- nethylpropyl

incr Ed’r O %CB‘ et\f‘nhdrlgl 6 aﬁqﬂ 0:?3%() 1e F())y?ika and 1s s lectfz%fro%the group
tcerrsmtlhgbf(wdengh (%25 @lk)aldCheacefl zrnC‘démiteeGrOdkﬂt idlltaen together with
ﬁfétﬂf{réée%datd)ﬂﬂ§ Whléytﬂ%)p%ragg&edgt%rrﬁ%g'ag dlIQé‘ ggrrrt)ﬁdﬁkg piperidine

car bon” at ons é@ or a branc ur at
ey %ZéP’élﬁtﬂngﬁ?léraé‘?f&*% Ry aliding| Pipfridng ¢f a!zeplearlsé RPEOY
(ebsBtuted @Tﬁ/ﬁﬁdr‘é&y a@m&wﬁl 3 alﬁfy).ﬁﬂ%e brC,. yaiaﬂ@&nqhmfrvmu&s)etaken

i ndj cat e 0 | 10
e el s CE R S gr ot Biation e Chp <R afd R o
traldpaalestly hydragke, odTit; zdi{yd?, XotNH Iol’rﬂ, &dist@, S(DRp byN@ﬁ;q; is an
n | ene, 1,1-
Fdhét RO 6 Gt aharRAaRY B Qe SRR RRIQEY  Pone. o
2008/ 071587 PCT/ EP2007/ 063224 - 13 The term .
" cy cllbateky “alkyk ag sieedl hrseiaidanefenat erbrandwtl @r hrasghed chain,

%ﬁ@%ﬁioh@v&ﬂérﬁ%l dﬁﬁ@ltb@h%s”&le?toh%l&n Q&@QP c@bBAGsonhs. The term
cyc cyc

bR r Yiriosse ayorat b hrom e b o kg Tl fansaining 1 to

beben atohaf éC$3 hl@ylaﬁs @sédlhe&lnkwfers aposkd codfposedtad 170 3 carbons.

ogte
ERIRORT ol Mot Ao e R ol GBS BE ko g incluce
bwdwbwwl atrapyd, iapriepil, n-duolp-tagyldebutybor @intylasapvetybingopentyl,

}]1,,73,2 ﬁwP ndBE§) hydrogen atons are substituted by a
oge Exanp es are 1 fI uoromst hyl , 1-chl oronet hyl,

1- br ononet h di fluororreth I

tri fmpd%%ﬁgn alkcflr |1%H§eé@6ﬁ"é‘ﬂfﬁi9 rfoﬂotw%%%%éﬁwas in
flfheln ldﬂd?‘E’[ biyth dﬂoxyﬁlkﬂﬁ’ftﬁ%tlhh‘lhendld edhtederaetahviliyl group, as defined

%Vﬁﬂ%eﬂ%%%‘}qltu%eél Vilgi %&gpﬁyéstf{%q?%ﬁg%{eﬂﬁom the other specifically-

ﬁarﬁedj gohpoilbes, iyl qxaﬁ}plﬁ Ophomylafikyl” denotes the radical R'R"-, wherein R’ is a

ﬁh&g‘?raﬁfdai aH(? 'RO & mglkylgg%a%gl% d&ﬂleg@xe&%ﬁ% th %ﬁeﬁ(&?feﬁjstandmg that

attﬁéunﬁ@rr@ilrﬁ of ﬁ@qieevlﬁikymp@w Willl tetpingthe alés‘/l@%@dlcal Examples
Bﬁir?l'alk If%tfd?c&ﬁ uﬁc‘l’ud‘e BOOIHP noﬁﬁni’b&?foebglz'yﬁ ph@@l&ﬁﬁ Kytld 313

e he as used mea
enygvrapﬂ 6%{]’5 R)J‘F@ﬂ’g} *f éﬁ%&ﬁ( qre Indgrpaie %’F’l ﬁ YjexcePtR is an
@bbkéﬁuﬁhﬁhe&&rii@ﬁh@&&ro)@ﬁy[ﬂﬂw orﬂ'ﬂm‘t@ay)l)ﬁxl)kyl are interpreted
eI P YR R i aplar ety rdighehd” Mfypigoation san
alkklgxgtip bavingsetk theéweiatkyladenos@stiaiensl R‘bbyylrcgmikmi" wictudlea2-
h#rcﬁ'\‘}%;eﬂ%}l kﬂh{ldrggﬁ%&r)ﬁsl H{ﬁ}‘b:&&‘é&%ﬂ)@%&ﬁﬁﬁrqpﬂ ol l%rdroxybutyl

einre
Aﬁ@h‘/drgxxbytﬂ@ (hpdeoxyapathyl hdyhydresprrped aﬁé s ﬁﬁtfuenot es
a group of fornmula -C(=0 R wherein Ris 20 hydrogen

or I L@M@fern’é\' Kk 1A' a@@tﬁécﬂ%ﬂelh Ql’éﬁ(bt@sd a Eﬂ’\}t@leﬁﬂa’fﬁr%d linear hydrocarbon
not.e ro

FOILPET o LOP B BF FeaR o Ry G-tk HEHRaPBIeR!

Iihdroteabon Gi@G] ofal 1ol I(Xcaﬂan&tbms be.gr-0lipM e Gr=OHRCEMPaIGH,-),

ﬁnl%?s&ﬁﬁ&w%%ﬁcat&h Orfid éﬂ‘%i Vglre){{:e% %E?r? %y«ylﬁn%roﬂé o Iin_.?t attached to

ereln neans a
the samy [atagn.o Brmpl peoftadeyhane pedigabs/intluded ug grecn o élrreted tarmeth‘/lene,

B ¥hE BN, pi@hPldRe, WOEER PP RpyRnBNENY methyl-ethylene, butylene, 2-
ethylbutylene.
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25 The term"aryl" as used herein denotes a nonoval ent
aromati c carbocyclic radical containing 5 to 15

W@ 20080m1581 ons consi sting of one individual rinNECT/BP200TIe63224

or nore fused rings in whi ch_g.jt_least one ring is
aromatic in nature, which can ptlonally be

S Ubsih I tl%d‘cy%atékgyl’one ({lPereln c}enQE e ertialrat c},]gagl?oc%chc rlng

subst 't bent § se from
¢nt@mmg)6atm;8 caalbd¢y¢toma,| 1lco§(}§¢lop|rq%ércydab@tal ky;)@pentyl cyclohexyl,
@}kﬁ)ﬂeb 91' P"‘cs {' k:zy las use%chene)ﬁq FRY ) Ky kycloalkyl composed

nitro aIk yca bony al kyl am no,

@If%\?%z/faéh‘i’fﬁdn ﬂ%ﬁﬁaﬁWRlW ring. 5l kyl am noal kyl, and

di al kyl am noal kyl, al kyl sul fonyl, aryl sul i nyl ,

a| kyTBdEﬁeﬂmS‘lhhlfo@lkyﬂ” as ua:fd)ﬂeaé’ﬂl ﬂ@1$dtb§ Diyranched or branched chain alkyl

By S AP Where s e PLURgy P F e Bhssped by a
hilkeydre &xdoplys amlrtb;oramyﬂwhrlbm&xybmﬁhyb 1-lbrolesgethyl, 1-iodomethyl,
Q%ﬂlﬂlgl;d%étﬁ i Hmu%%lﬁgthyl’g“trﬁcﬁ QHeMﬁA Xﬂﬁ%@‘n(ﬂg&ﬂﬁemlo@&lﬁ&ﬁﬂ 1-

ar vl e su

ﬂmmhahéonhme%ﬂ étyumneﬁr@m brigdaptiay?. gy ed-diforoethyl, 2-
; PRy 1587

E’C?\?Il'lll1 OEéE’ 007/ﬂJ é%gﬂzg d(ﬁ(fillbtlggtﬂglln ?myit@gggggﬁﬂéheny t,nﬂuoroethyl

naphm%/ ];%Wq Hglaig%gxyy"hghgﬂ%%%lr? & rgttg] X group -OR where R is haloalkyl as
defihed drdiet Tlahedndhalbalkylitie 7asyised mereintrbfers| tb kegrodheSR where R is
Rﬁi{’ﬂk‘é}%% df:tﬂ]ied chognt of bicyclic aryl substituents

e

eroatomin one of the rings is on the
carbocycl ic aromatic ring. 5 The term "heteroaryl™" or
" het EhoEr@nalkp¥y” aayseddiegein sreennamedntyhebpoehetinaliot is as

Biftealabeve @dh GaefoxP, ditgoxdZnpk l&&%oﬁiﬁl\ﬁkﬁ% B{ﬁ IOQ?Stbutyloxy,

rormtl ri ont ai ni,n our to ht
IO e PR i
ﬁﬁi(ﬁcfsaﬁhtdbl@(,y gk wehral' lnwragalkyli' P uptas previreisiyglefiaddo 00;- 1o alkoxy”

e. un t andi at fachnment poi nt of
ﬁwuseﬁhfre%nor@freg 1 Y%aai éeg 1 hlefel%glﬁg E:hloar omatic ring. As

wel | known to those skilled in the art, 10 heteroaryl
ri ngShheve “redsasysodrhtietn ddvateaegeoun offormulei-€(=O)R wherein R is

B c!erolgﬁl\r/ (ggﬁwgg CIRYSS g{@gﬂrﬁécgl?e;g H;;Tgﬁ jtJJr&re oert"Q%nllgill’t'ngy\jlg% @d herein
é@mi%s@ geup gf @ﬁ@vra&ﬁﬁﬁﬁawé?m Pa&%l wglegped agreing ﬁ*ﬁ term C1-6
A1 edfére o 4 folugde(ADOEN NG caﬂﬂmaettbm; Teé eHacy¥8l@tbonyl" as used
F%\éinﬂggeglsggg{g?pgbﬁgfn%{lﬁgﬁt:gﬁE Vf]h(?tr&b%lf %}1 %{y zgj‘rtotljlp, the term "benzoyl”
pyusedihdicnydn "apylcabomy| gropy mheteyd R igphreayiol yI

i m dazol yl, oxazol e, isoxazole, 15 thiazole,

I sot 4i‘h@‘?e?llne‘*ar)}"l’r ésé\fsgtll hg\'@m ddabad 'a"i'ﬁ&ﬂo%al rgffﬁg& 82 Bb& Rk radical

whi ch can opti g substi tuted one or re,
FRERBIg & lorfarkon attvws SQUIHENG eémesmém@@{ g for @pf or more fused

hﬁid i@Xyhich W@d@@on@llﬂfg’ﬂs ar(ﬂhzﬁ‘t@ﬁﬁ natue G/vh1ﬂp&§?1roptlonally be substituted

QT?[ %%lg 5?%§,lpr5fggﬁj@ XN olg %ﬁ B&SH‘FL%%}‘FSﬁqusng%tgf selecteé( %rom
ijdibkw tlaing ¢yano, aaﬂitylhcmﬂdoky [lpwed heyydadlaxmpodkRhliq, halgen , haloalkyl,

Hg&:}l @ant(??kiﬂ%/ é(gca%f)m,l anﬁ ko%ﬁﬁ%&&;&g%&?%(gﬂ%ﬁm, aminoalkyl,
alkyllamamq;lawb}apd dmle@p%ﬂyﬂgﬂpﬁ®na @rylsulfinyl, alkylammosulfonyl

YanﬁﬁBMﬂBﬁ%laQH(ﬁgulfo@&BH{ihgSaryl@lflfoki’l &Yrﬁhé SafBRifyl, &fkylcarbamoyl
are not ui nol i nyl

f‘%‘i iﬁk?‘%ﬁmoﬂ BetREhAmRHl, a?kyyép%}y Bqa,,eaﬁx,lparbonylammo, unless
bﬁh@iﬁ&@ﬁl@icﬁtedb ARz ob@adjhenz Mohisdz Ghearfinthg may be substituted

e eTsE Bl rhetoly PR B mERRo BBy R Ml butare

attachrrent IS on a ring containing a heteroatom The
term"(hetero)aryl” or "(het)aryl" is
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25 used to indicate that a particular noiety can be
either an aryl or a heteroaryl group. The term

wO b@Bersar yl al kyl " or "heteroaral kyl " neans theCT/api00zh63224

of the formula RR', wherein R is an optionally
substituted heteroaryl radical s defined herein, and

notuﬁn%fu)?héxiene %% Hxﬁ?ga%Ua On%ﬂ¥§ﬁe|n with the

erstand of the
Pnétrectballeydzdlmaf@h@aﬂ hai, B~ tb@almdromendiﬂ(%yé ned thaliksalThe point of

Bxaumlas of)&c}}ﬁE ny@ﬁméjuﬁieh% vx';lﬁ‘fjel E&L&at%@h hln&ﬂe%q%e IQIL[%S is on the

are not limted I'm azo yl met hyl, and
gﬂb?ﬂ?@??P@?ﬁypngThe terns alkoxycarbonyl and

"aryl oxycarbonyl " as used herein denotes a group of
for Wﬂ]h@terlﬁ("‘ﬁ@)efair}%h er Beterbirbmatit kiglus@l haeiyilmeans a monocyclic or

hlé}/ %ﬁgclh\ﬁ/ﬁ é)¥ ? g? ﬁ%rmg%ﬁoggﬂlav%rgl%k gf?%[el%nggronaaﬁ%i rli]negdcontaining four to
tighadteoyl pari mog, imerpeednghercommoeefNrOta S-Hd2patonB5thilkRnaining

@ﬁg atolﬁﬁzoe r%%%ﬂ Wh%hg??%%;[h%iﬂ% Jt(ﬂﬁlt t}ﬁ'sataagﬂl&ﬁﬂ)o%%\f%le

roups
b@talfqawl rfté@@ baon Peanonwatis 4. dys V\@UikfléWé @ thopp gkillesyigghe art,

M@e%@%éﬁ%@s’l@% 18 gfo%?a%@QKétQ@t%?ﬁﬂn the115a11 @dfbﬂﬁ’@d)l!ﬁytler parts. Thus,
['am noal kyl." and "di al kyl am noal X use

f%rtg(%/ purpgses of % 1nwg&1()@|_@ e-teroawiﬂ(o onlé{ e some degree of

RNk hiractee Smmplc\seif jﬁewhellfﬁIri’iloﬂﬂelsﬁncludd)mﬁn&tydh&rbﬁlatlc

l:tlélyo%gs d\eifnl r%e‘[o 6arii)nova oms d i& % a}qktgo%ﬂ]) ﬁl%ﬁ l’[)uef‘ is not limited

erern rerer S oA erel
®1pmdmsrlheymmrdmvlmwmmﬁmymmlylalsyrmm 1hfed@|o lroaﬁml@ igogazole,

ﬂ-{}%{)ﬁ- %ﬁﬁ&'oﬂ? B BZ?'IIIIG,E Hﬁ%%‘iéarﬁi%x%%&&ﬁﬁ' Wiich can %ptlonally be

tituted ﬁeny group term "acyl am no" used
H@Sﬁt%edd\éﬁ]épé'% oBMgFoD @pef@fflb%mﬁer g Mh@%tk@;ﬂﬁ selgfied Epm hydroxy,
ty&nb)/zﬂk;@,%lfbxﬁ)[ thi®W\alerdakoyl ko, aﬂ@ffthﬂ)@ﬁalbelﬁa%dﬂkyl Qlky@sulﬁnyl

LN NN ) RN

hlﬁi dinlkghhogedkylaritro hdkatycabond add habemoylhelaylsarbamoyl,
H(%fcameakn(ﬁ/[] la%ﬁt%a'?l?am loa@ﬁc%rboq{y@gmgg &?Ca&-mlgfla&rﬁflm Examples
aﬂdcmw mpl%tn?s irggl udlel bmteirgn@tdpna@ @eﬂulnehin%esmmnolmb benzofuryl,

Bﬁ{zmhlg‘ﬁ{e% 0 Bl&r@élxazo?es bAFRD DRI b ARAND | AThd et isothiazole.
rad|cal deflned herein mhergln og;. two or three
t

Hipae! Ed"é?ﬂe%ﬁsc?ﬁ% bg gpondlysubstisytsd ap cithirirgaheypet giedé’rlﬁ‘t of
hina B pRACR Il yriged@edisichg areteré iemg g Qerﬁﬁ'ﬂﬁht%fd)ﬁ\@ "fr "(het)aryl” is

F?gﬁ? (‘)“‘i\lga?%hat %\P?rﬁ“‘?]ﬁ%“{?h%’éfaé’tq%\ened‘ihﬁba‘% il %éet%%?‘ﬁ(?gré’flp

attachment of the heteroal kyl radical is through a
car bdhe sromhetatrargilkylRar hstehgatalge meansibyg Iradiedl kf/the formula R'R",

GUElRRR' k@[ hn o or&l’lg kl‘ﬂ%ltlwh h&)ﬁloaa}ﬁbacﬁ&g aﬁ%flﬂ%& hfzregl, and R" isan

|ndepen ent | ogen
aNcpeparadygel aS&eﬁegﬁlshl%@mwﬂawhﬁwmderaﬁadméhatﬁw aitaghmrgt paint of the
hatélroagﬁ@adl@ll Kyl be or@ﬁ@lag@néfwradlwl Byahslad dffyieaelrwi/lalkwﬁidmals

b it GOt s ‘ﬁ&’ﬁﬁ?eé%ﬁﬁ&%]ﬁ( Firiaiesingh no.

Representati ve exanpl es include, but are not limted
t o, TPhhtedme Xatkaxtybarbond®™ dmdd iaopquyparbpyjzl" as used herein denotes a group

§ @%F%ﬁ?é?%ﬁ{%{mﬁ% &F %l)%gt(nyahﬁ r%sgg’ﬁszly and alkyl and aryl are as

defiiedhesgn.-but yi , 2, 3- di hydr oxy- butyl, 2-
hydr oxy- 1- nethylpropyl, 2-anino-ethy|, 3- am no- propyl ,
2- methy tesmak f @b, €hlRYlhmino" and "dialkylamino” as used herein refer to -NH,, -

NHR and -NR; respectively and R is alkyl as defined above. The two alkyl groups

attached to a nitrogen in a dialkyl moiety can be the same or different. The terms
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am nosul fonyl - met hyl , am nosul f onyl - et hyl
am nosul fonyl - propyl, 25 net hyl am nosul f onyl - net hyl ,

woreiokpr#si nosul f onyl - et hyl , net hyl am nosul fonyPG"ﬂEBm‘V/063224

and the like. The ternms "azetidine”, "pyrrolidine"
"piperidine" and "azepine" refer to a 4-, 5-, 6- or

'atnq%nqﬁgﬁdalﬁglahoﬁoalﬁgﬁ] ﬁaaﬁﬁ amlﬁﬁz}ﬁ%ﬁh 2?sr1,1es|{3cllr1 geré:lﬁl refe(r) ¢n
Ot G2 Jpy REEY 10 i-ngnd BMNpiHomaedpyctvalysthierein elds Wita hramadhR is

511%/191% '&lefu?édoﬁ‘o‘é/@ "EFrofﬁllﬁrle[}hﬁ%@Qseﬁkeﬁ"h%hﬂ%ferﬂoeﬂla{rﬁfdogfkgl wherein

N-oxi des i s we own_ and b carri ed out

él%alﬁf)ﬁew iThe &rm &bre@ﬂ@pg@n%ugeé#\?@m referp i BhrasthiEgive Ph
Edph €0 Qh BptioRANZEPLitutd@ pRAG/] §Foulp: but anol , etc.) in

the presence of an excess of oxidizing agent (e

sodi er ax hydr o sodi u 0 _
Sodi 0t e APAT ROt BB eBEh &gt ot F RSt e on
F?ﬁmieEﬂz GO0WAOE3A 24 lower bkytdsl defiopkhdreinz ¢i1¢ aadiahioo referlsde an
f
LAY ﬁ%é%ﬁ%?gséo %&%Q%M%Pgw%‘lyﬁﬁ%ﬂi"“ Ggms
terrper atures from 600 The heteroaryl R
gr ouEge HE; bﬁlgg ogshaé?, rqs&s%lpere@ypc;a@p ﬂpﬁl&me, chlorine, bromine, or

todiephenyl, pyrrolyl, thiazolinyl, imdazolinyl or
qU| nol yl can be I|nked to the pyrimdine at any 5

th t The .t
o o2he R B e r G 38 ¥ s e yeih & hyalfot oy
plsglsesgosp at HeingdervantThgenot Ypeerodikdhasnatd hedelnymeans an alkyl
Pl 2 eﬁngcﬁ]ﬁeﬂafﬁrmrelﬂ%ﬂgl ! 10 'hgg'rb :g@r? atjaﬁ{s_f;]ﬁp% n replaced

;(ggose to reverse transcrl tase I n tors
lagsubstiseent endepsrdantly seleqiediramethe gepap deasigting HaOR' "R RY, and

S%lfﬁ e (weiehﬁs faﬁ\ﬁﬁége@ fﬂo‘h@ﬂ%ﬁ by, Wgﬁstﬁe ﬁﬁcﬂ’ér@éﬁcﬁg g Bt #oint of

W as een. sequenc an

a5 §1€PE%}% PRl ?gf}@&s throtigh 2 subQP AP eaee%séﬁ hydrogen,
m@n‘mﬂm E@é&&ﬁlﬁyl cﬂﬂwdbakmlkmeabmumars oﬁppemiehﬂy yf caah other
H}f]c?ro%en? 5(??/'1 alkr}r f(:%ergloal%ﬁ or, cylélloal%}/lfaﬁgl %(9 whel n (? Fi‘{td I l%ydrogen, alkyl,

Fral
chpéyb d)rtcyrlcbdﬂeyldleﬂsartdl vwhetnw el hiri Reds atblyyl Ctyhleal\kyll, dycloalkylalkyl,

513/1% y¢ éﬁsﬂn'onmt J’lﬁdeﬁﬁfﬂ% %g%érﬂﬁﬂ;e%&alﬁgQE ﬁfaujd% dterd 88tNmited

nucl e ucl eot reverse transcri tase
N ﬁrhydf%%et x -’Nhsrqlvog PE@PYL Ik renst biby Wéﬁﬁ%eth)’lethyl 2,3-

Bl Hﬁﬁ?i 61§y1 ang druﬁ} aeila ﬁ\(/@l rmxgg@ws ag{y?afxytmﬁyl 2-

FFEI bi act of Hi
b G g, FATERR OS] SHOBRY G DT ety
gmnmukforbm ‘ﬁaéth)FRJ\anm;Ldfqmwb wthyla hmHio‘e’u]IorDN@ro;Rdac ent

E‘{e u a?%@,"éﬁf"g&lv’%l Wﬁﬁ%m@n ul&ﬁﬂ/g EB[ ﬁe!?h;%@o%ul?&ﬁd -propyl,

@yl the likher . Pat. 20 2006 16:265-293; L.
Menendez- Ari as, Eur. Pharmacot her. 2006 94-96 and S.

RUSC@H& te@rﬁg"azgtldl}'{é %;ijwmhaﬁfeurﬁlp@ﬁagﬁ" &Q{J@z@;ﬁa&" réfRr 85 4-, 5-, 6-
%EI cal, s P’F’@ I's in e zi dovudi ne g b
% §yc w&pecﬂ&? Sgllrh%nl(tra)(gpn aKg kafcﬁs) one carbon

fito@in Brlstol Myers Squi bb Co. (BMS); zal citabine (ddC
HVID(r)) from Roche; stavudi ne (d4T; ZERI T(r)) from

BME; Tth}t%%gﬁ Qt%n{ Sife pﬁp gt r%glg Xs) optionally substituted with an oxygen
atom to form a nitrogen N-oxide. Preparation of N-oxides is well known and may be
carried out, for example, in suitable organic solvent (dichloromethane, chloroform,
benzene, hexane or t-butanol, etc.) in the presence of an excess of oxidizing agent (e.g.,

sodium peroxide, hydrogen peroxide, sodium periodate, sodium perborate, meta-
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25 from GSK; abacavir (1592U89; ZI AGEN(r)) di scl osed
in W96/ 30025 and avail able from GSK; adefovir

wale@sworsst (bi s(POV) - PMEA;, PREVON(r)) G | ead SeCEEPHS7/063224

| obucavir (BMS- 180194), a nucLéeosn de reverse
transcriptase i nh| bi tor di scl osed in EP-0358154 and

R- 33 an r dev M5, BCH- 10
Flgrgbbrpyis 800 ob PASL oBHE, ORCR Mo Bitarifin pEiiy hpRGRAD)
pelessiti pmmmgaeatobr B@Ielnmom@) %mtﬁal dropargureserem 20 - 60° C.
devel opnent by 30 Bi ochem Pharma; emtricitabine

[ (-)ThRd] gtet'o'aﬁ@ RS g)ufpg QG FARIDAS er\dﬁ{ﬁl meHHﬁil?f t}gﬂﬂ{éﬁyl

Uni v. 814, 63 devel opnent by

BTk H%%Oélﬁ@egm Pfﬁ)&myl %\qugfﬂm ke p P{ﬂseduo Bagpyrigidine at'any

cdrb@n at éh thdihdeexdrylaifg uor o-cytidene) |icensed by Yale

University to Vion Pharnmaceuticals; DAPD, the purine

Sluglcflgez J(eedel"wgl )y 3g%1.}‘s;g%ere i fe?%ré Eos%lg lfLLIIVnVe u(g Is’[(%%L(lcr)llw & possesses

Urei dnernlsalttﬂet.?)@tyamwhtChelatmaN/}etvcsuwn dfe I@ma@ Paptﬂ@tlon which has not

Eéén%&%b&d R ?Jv@?%% %fléc‘f%}ﬁe uﬁ‘l“&itdré’ d?l'i@éhﬂewﬁﬁ%%)reve?se

2008/ 071587 PCI/ EP2007/ 063224

fronssrigfage digd beringfiss sefers Ifbﬂtemé@’éseﬁm@fﬂm%éwwé@é pgawild

Bpe 8iaiaGiticishaeen Rdubm@dRagd depositey Bf $i1@ StvisdPie dhiabas &vith an

i nhi bi tor di z@%%r by the NIH and under devel opnent
ByreY3io8 numgpes ce Inc. Three NNRTIs have been

approved in the USA: nevirapine (BI-RG587; 5

VI RAVuNEEf M) Yyedaed $uatiipeibilitdms Beehirdreigeefeisrig ebdnalarﬂ)O(fBJld) pr greater,

9%’ %}é’ H I?egg?%‘q( W rr%%@l%lsglg?@%%%ﬁkb??&kﬂﬂ% Ehibited by

Henyibkiape nros mdh@sameoqﬁpment@i f8INNRTI s currently
under investigation include PNU 142721, a

f ur op¢ tedhinauélbdsatdnndi rfﬂcﬂ:@u&'@ﬂaﬁérs@iﬁﬂﬂcﬁpﬁ%ﬁnhhﬂtors" ("NRTI"s) as
capravirin

B RO UBRST I P OE RS GO SRS thaEepl i the

adtivytl of HLV rii ideared trahstOp tpbardterepkzyraawhahathe)yzbythShooweegon of viral

?%%n?{: Eﬁ%r ﬁﬁ% lxt)orléljaﬁlé%m ?#T% (%E‘Zc(eﬁé Q&é%&_ﬁ@td}%@)ﬁ%ent of RTI
e Bhl@}l]blﬂgys MStbs@rbregwwe (Eaéwééqun@@d ChridD‘ﬁrualfgp Opin. Ther. Pat.
bR s oscal Mendntidz- A‘Pl@i %Plpw%&owﬁ@o@é §£§élln@§ q{@com and

coumarin derivatives sc osed
. Xggngozitueil pags2096 86l §a§8avvak/ Advanced L| fe

Sci ences; etravirine (TMC 125;
4- [ 6Tﬂﬂtefh Ouifaby NROIAn{l4dd Hdovudine (AZT; RETROVIR®) from GSK;

d éi%ﬂ Sk @;8}’ gﬁ%ﬁ%@g%rﬂrﬂmi é@yerﬁgl %M]Co (li\/[gj ”e‘{‘i&'i%meb&@m
klyn> ()(fl@)m BOdgkastevudlmq/GCbélTZZERﬂh“ hﬁphleMﬁhl@nwledmm@]TCpijPIVIR )

H}Ifjd}f)‘Kza'ba&’Jvﬁml By @eEF&@ENT) di&loslY 1nTW@%%Oy5 L& PaBiSble from

hnson Johnso n
F’QK( qdeif%rr GRyyoF malitPMFo& W%VQW ﬁlféa@ Seieassjlleburgyir (BMS-
1@?1@4)‘%@1&@1@54‘& feversd Radséripta®d iBaA@r disBeseddn [FR- @58 154 and EP-

§ ?gﬁ%(? %ncgﬁ%?%l(?%n %I;fr]ﬁé\{fﬂgg}& Eﬁg%;%l)rerzg/ersglzlrlanscrlptase inhibitor

tiattha/ fofm3f4-raienyid noxtukd EBGHdd04] ara] BCH-10619) under development by

%PO é rE]PthEdrnqg'leﬂ‘gg%ltal%ﬁe ‘P(n ?)ET?E ﬂf%@éd ﬁ ]%Iy& [%%7 §erf15[y under Emory
Uhm Uk &pt. b%o 5§ﬂééﬁfgmd3hlaiqwde@lnpm@tby Grh‘r@d Sa@emmes, [nc;

E%c%ﬁﬁ&%% JLDBhpCt[S)fL 2' 3Pcl1déox?55 H&@x@ El@ﬂe')‘ h@@r@@&b Yale
i nhib |tors of the ease, enzy U|red

Poiversiy to V&ﬂne%lwmaee%wéée RDg e\wrlar nb@?‘iﬁﬁ% D-2,6,-
Plagliblé-paFiSe dioxolane disclosed in EP-0656778 and licensed by Emory University

and the University of Georgia to Triangle Pharmaceuticals; and lodenosine (FddA), 9-
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25 (e.g., viral GAG and GAG Pol polyproteins), into
the individual functional proteins found in infectious

woR0#8/01158HI V pr ot ease i nhi bitors include conpoRCEP2007/063224

having a peptidom netic st rucprre hi gh nol ecul ar
wei ght (7600 dal tons) and subs antr al peptide

@g ter &-p. rfﬁd Og? thS %e\é,gApl\é Q%ﬂlas Féﬁge [I‘i%%f&%mbqe purine-based

sasrmtsabrlaescﬁptase mblihithe dssagrirerhlyy the Ni&d dradobreler devebopdnagpe by U.S.

é%ﬁ)\nﬁs I NVI RASE(r) 30 and in soft gel capsules
ASE(r) from Roche; ritonavir (ABT- 538)

ava| |l able as NORVIR from Abbott Laboratories
Lopi hBiee NN IXBphavgheeq agproyodin theUSAr PEYHIRBISGBL-RG-587;

KWALAENIRAE”) avdiRblArd® Bothrat epmgemerrﬁ@M)rde@dt@taalne (BHAP, U-90152;

RBoR IFIER S A B fediin Fr o (RSHEE9E 2 SrrGhiTg begrosarin >

Rt KOMAN(IB) Ofthic@ N NWRT Blcu&renGounden @b es@pation (iAGdeIABY-142721, a

b Rne af e PR TP r%%@ﬁré%%@i
11549rr5Wéﬁt@hlmhn@)d)ethwdats@propﬁcl (appridybsrethyl i pl-2-
?1%\4% 1%ﬁ%@%&t}h}s@mhbﬁ%Qn&lﬁﬁﬁF’TéIWﬂrfe) Mt{@ﬂm@ 1- {sthoxy-methyl)-5-

B
e o) T D iy e oo S 07 e i
Eﬁé%ﬁ&?@@ Hnd63RAdle PhadBa§tiduls2 d)y- geanlide IAQN SdI-§/7515P) ind B,

SR R e MRl ) PR N s hBo R isepse 1o,

parewhl/Aldeaiced éifebopmes tetrbyirin AGEBMIGe 3P+ 6 eminSiF- 308 3- (4-

P
L0t e BRI SHT O SRR )y o
NFM(d P&ttty 1491 (ﬁbznré/gncbyugl\)sz 6-gl1r5ethyl phenylammo] -pyrimidin-2-
ﬂﬁ@qy@ernymﬂttaﬁmr%fechrrrc%%atrahﬂaar&rm%ﬂ :GALR:355 BS (12-

Pt by b st Galoxsin e s Bhy ) bkt 1012

ttefahsaadibyies]a,ylchyeddny6-dne by Boehringer-Ingleheim; PHI-236 (7-bromo-3-

o e bR D SN 4 R BT ERRER T 2N Eh B2
Eh:ol@b) lpd r%ﬂylelﬁhiiﬂ\/é@ﬁm& 1s(#-bromerprediniByylPBiH2ethjopduad- 2Nyl -ethyl) -
q# eﬁ%pg 'ﬁHAhﬁch'uﬁl:e)@' ne derivatives by Procyon.

try 0

nt o target cells 10 requires CD-4 cell
surface regeptor and the CCR5 ropic strains

OXCHAR tern pepiice G BiTa PEN R BRHAS Go THaELpPERGLS Of the HIV-1
Q&éﬂ@&laﬁ%n@}ﬁﬁ@@qﬁiré&fdﬁﬂh@ﬂo@&ﬁk cl@aﬁ@e of birilqio%rét@mtﬂ}@cursors

kot EREHEPRETY poltyoey inta i bk ual Maign P Proteins

fnmdgo mfsdtioug MIVShiHIa }ErbteaRtmhnlb1tprslnclﬁr@dcor@mmds hedog a

R

gharachers ¢8RV ANg anwsll chegrpepiede prpgos: inhibitors e.g.,
49(8):3483-3485). WO0039125 (D. R Arnour et al. ) and

V0O 19Q:08 stiMblders ﬁ&?fu&tsaqthmtmfia@ghrstg é hi}%@ﬁr@@wég o8 INVIRASE"
\WV 1T

st Bgothed i éarﬁ%rszﬁ%jfﬁ%@?w fﬂ%%ﬁé TaRfPa Aradigble as

N@WIlRZfﬁfthdDbphd&boﬂatdne@ | llopicalr (ABITa378) alkd asdilable from Abbot;

ﬁ?&ﬁibfkkﬁ % 105 ulatd] ]I'o%ﬁmai%laga q3uBy “ﬁer%%%% ak %hé/f r1tIQ¥aV1r available

rains crob
ﬂom@@tﬂmbplétom@mz (MX-69@oay adatde D, CRXABAN, firmpdylerck &

&%dnel%m(A@p@ﬁﬁ %Vgﬁgfe%Z$IMEPM%% turdfﬂ Pharmlceutlcals Inc.;

Phar m .. Mac art ne
ABDPEENARE éHééfY h a@)‘h‘bl%ﬁ ﬁqﬁlﬁ%*bSE@Afg@mVﬁ@ﬁ gﬁ%ruﬂcﬂs Inc. and
8sKi epfagivid @NI7,148603 avAbleraa AP THY 83 Sfrom3hiakindGr (BMS-

234475/CGP-61755) by BMS; BMS-2322623, an azapeptide under development by BMS
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has advanced Sch-351125 (SCHC) into Phase 1/11
clinical studies and reported the advance of a nore

wW@ea0s/tr158Dl | ow- up conpound, Vicroviroc (Sch-41F€G0ep2007/063224

SCH D) into 25 Phase | studies,,(S. W MOGCronbie et
al ., WD00066559 B. M Baroudy et al. WD00066558; A

i Mgfegflogyirv- MU VS sefranidéana
QollahoraEQtl é)eﬁ@@n GSEpind, Verreues6:00DB Ry 12edRial @E)Ve}@?glent by

ﬁ Suron/PAYbr: SM- Y3951 5 Shdél deVaB ﬁen“%’ Sulﬁ?&}go PhhrmddShricals.
01 98:12718- 12723). Merck i scl osed the

pr epar %ﬂgp@lﬁo; B}glnggglg%ai] gTVCC lp%e%? E]n?: u(ie N- cycloa(lﬁglycmes by BMS, a-
rbSypﬂrﬂbﬁth&ndiehbﬂEﬁﬁﬁﬁl Phhdh pieiaB; &h‘ﬂ’drq@:yﬁer[(dikb’bcﬂzdrc or

é%%aocg PruPed e fortind At faRugif el bty >

tbtdrgalkylam{rcarbon ) Akwpetziat pentdBiaonday by Mbet ck;Chleyrropyrone

T

aminoagidsgpgitutesdysizhdenvatiestby Progon. Entrgef sﬂ‘Z417t9 tarxet cells

fequited €DeS call surfa@ 1R8dp8or Madhe @@@W(M—%Ré: straﬁlg)]anailXCRél (T-
11 2741{2%}2)745 Kim et al

frapic stra efﬁmkgm rgiw?rSCChEmOEWﬁ gﬂtag?mz%w 1(:@)50(:1( viral
bieiding t8 ARScHenitkiides 24/BefuRinhhitoveazdsal atfedion. I akeEbaB identified

XE% 7&%0%312)% él %C%? 61atagonls §/I7%1111rals 1Ot\q itl 8d (?1 §000

r ogr am i ni
ﬂ@mﬁ}‘rﬁi@ 2005 MeBglitayet ékPrOIEéBZé@t‘aAe?td Sl USa. 1989 8p:56¢heTfi3) and

gggé%%) ?:Sg’g&%b Clﬁ%%tggﬁont%%%lg%ﬁts %f‘hef?lbtheﬂ 2008 4Rk):3M48.3485).

Y0P bHe®2. dhdemonn g 4haand¥ER0 1&@&%@\4@%@8@ hi digglose
hétedcHiliclcBmPBARAs1BEOAS gote\ﬂ‘@ﬁ)&{ sele3iB3OCRYARRALIGO 4B iraviroc (UK

B0 e 058715  Hopb0 b0 B34 AL A RaLAy cins

Hil'8 €ll iosleted amdriaborapirpetraids (e [xonpoundstimitrah Ageres QieRther. 2005

PP R Yy un SEEMPLG S Rpu . CRABRBTPTED 271 .
Réxsne rl.cilele Possar 2006 SH |26 12STORS). Mﬁcalg@‘m apl., 43" Intersci.

Ry
Eﬁ@??lég?%%boﬁg%p@h%ﬁ{a\?%@%ﬂbe@ 1h11Y; 2d0B, Al%téctH 875). Schering

ubli s ary
0 aed Reh-Pabl 255G H-Cinde, Phas /1 ‘H@e@f JEgies f“édl tspryged the
adMaagostl sSthofejad toltdw-pp eyeipbung trdvized | sczﬁmtwwo SCH D) into

SRRt R U e SRR A wl B BYHI A

PAQEII6555; or PADIC! g G v CHEDDQBB5A ) 3AUasl; mu ”l]ag&kt al. J.
Boéﬂve%‘%m @l}ah)b% %3'1%6451' %%é ééj? %J‘Fz%hfv% 'Bmgs%@h 3(3):379-

ope on d
gﬁm | Struzkogr al. 450a Wpo /87y SANXSA2601cHnl A ﬂa?ml@??ﬁ)v Mreziek has

aisaagear{ﬁ@faregara@&%f qzs%QFiélchlmgh&w [ M@t T)oRi ¢
ﬁé hgs &%E In Vitra, Actlgt}/,
&Frhep H}Q—:]d4 Lawo ﬁf&%%?%}op}&ﬁ?ﬁ fgapiperidin
D\B(it315655 oa@gl( NsdndGeRked cE%i@Rﬁves aitd gib5d Bfﬂlalhty'fdir(lhé CCR5 receptor
tes ne E Vi rt
PRE R AR A RIATIOY, Mok Ol Hobl MG e RN 1ip65-270s .
Ehlénbt el aigorgl Méd\@henﬁédem 1184892470 B5E. F\mlsemtng,tlbnorg

Wed, &h54.116L 26‘01ﬁ181424475 %7&'3"1 H%deeér ?lBu()jo-l;g)f\/Igc?%h' oy Lgtt 2001

Conbi nati on” w timze groun

ER AT LG ol et v abehdaery Lo Hh I GBAOAS SR G- Lynch et
il Brg Té2200LNL47BXPES| RIS: @daRRatel ANL Exp %MZMTIQ@MSI 1562. GSK-

g%tl%{) %8&@%?28%%1? EC6%29wa§A|glentrTf]1ed n a program initiated at Kumamoto

University (K. Maeda et al. J. Biol. Chem. 2001 276:35194-35200; H. Nakata et al. J. Virol.
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20 Agents and Chenot herapy (I CAAC). Decenber 16-19,
2005, Washington DC. Abstract # 4020.) Macronol ecul ar

wo b@sapset i cs i ncl udi ng anti bodi es, sol ubl e r ePE€PEP2087/063224

and biol ogically active fragnﬁyts t hereof have becone
an increasingly inmportant adjunct to conventional |ow

ekk.
4 gjl)?é()\???v(\)/gg)gr%,hag %Ef S%dg%nceggg f',hlfg% %I‘l%% In \%%%/ I 6%525
W@Qﬂ?ﬂ E37183 NV (0&/ (86%48@&‘?0022015@4&9\/\7@1)9»‘(32 136, W@RWGV@§9
W’éi‘oo@b&ﬁ 78) P\@@jzbb%zﬂzl’ma Woé‘(ﬁ(fzﬂo%% AL08EO ltSQQQg%@QZé{eca

extra-cel Iu ar pro elns essent | al for viral ce
flisdpssitt-amm, PIpTRENG FRMITRERS Whachearp £E R raatagepistss dp U.S.
aﬁlslhdaﬁslh . WU507470BipAblished Aﬁl@ﬁstfllFSZOOB S. Y. dRpsehke 1BV,

Char,act.eri zat i
RBisisn DA e ot B o b TpRRo e saes Sl ARE &Y el gntry. In
OCRPublichtiBh ddk 26006014 6atpuslished §imuAmn Leg 2004, it Er bezi ee nkc disclosed

h
Rl Pt R8s v PN o st
2871) have di scl osed nonocl onal anti bodi es which bind '
to tAtachoment felubisers effeqielybodsiintercijor hetwpen wird caetlopre proteins

E&Pﬂl?e%%knlga kt@at&@%@@]ﬁ@ bl TNX-3%¥ sad"lﬂlrganiﬁzd S &onoclonal
Ose LN

9/870,932 fil 0,
St 108 ABIRGBRGE BRI B Ep M- B Burkly et al,
Mﬁz@rmdbi ne9x D%k 1We9@(ZR5rN)eeeptm 1nhib1ﬁv1fﬁhanzejhme¢1apﬂb{235

r)(dl%(lhl b(.!{/dlrleﬁﬁ'n %)/56 2—?%)) ?g,tj:%és ?lil(ggéofs&(y L 197 I Vstro Act1v1ty of the

honoalized Aintia@bit Aok et reh patbelyo T NXnbh Sb gaimsy CQR)5 EKUR%, and
Bglall R@nve?la{e's had g&'fﬁér@%@l@ gﬁfu%&é 5 WAW%{%@%@%%ﬁrence

nmedi at rane 1.Usi on

B Adtitigrelda eﬂ@r—’wfs ardiChenigtheary dRdbki lPecerber - 11%»%005 Washington
Byn %%&m& bslpme erﬂﬁetﬁﬂtTNX:@?§ 1@th}:@i}@yhloﬁmth1@9t1ﬁ[k@d a
an Qni S .nav

e Bl B R P R S AR LS PR BB il Alqpg i -
E’ﬁiahﬁgﬁrfé@teﬁerﬁadi Pdticead, ﬁﬁﬂhtAnrﬁtbfslnltmiena'aMLf@&c@ 6u Adibycrobial

- 27 @
Ao o LGB Lfbsio2) plas Wdsh R D Gepotract #
¢y al so have been discl osed by M Br andt et al. in

U S. Ser. No. 11/394,439 filed March 31, 2006.

FUZEQHH&n&l&@& th@%)@u?@s 1&%@ éiﬁfb@ﬁ])es, s§lu@lest‘é& ahc'ﬂ
5, 464, 933 an anal

bobsilly agbe B e SrBmEYghU i"ffhaéi%; fnevaﬁl. Iesreanns Rty é%ynct to
tcnhilebtlénal Iv mobteulaotveight dnigh. @h &Elg}iek‘ke@lndﬂ eShntibe Nidhive Review

E lSCOﬁ/ dZ@B 2@ ?f) %e&b%% \ﬁ\ga t%c{ﬂer e 12%18 SEE)OIRnUbOdICS

wuhthlgiw@sﬁslc;f angff af§nityncandre tangpted tat onrarcrellobn’pmtans essential for
t]l'?ﬁrcgimﬁs nt ttlﬁ)él Qﬁf < é‘ﬁ]sé}@éR%Ba@yH %} F!I %/ tgf‘oltJ Qﬁu (gl&%hlch inhibit

antivira agents | use n HYV t er apy
Vird |fugen. hydroxyurea, ri baV| rin, IL-2, IL-12,

pent af usi de. Hydroyurea (Droxi a), a ribonucl eosi de

tri phorekBkeet al5cmdat@h@e&ﬁ>nidﬁlalpkahé1®f NolvEle1@Ray Monoclonal

B R BFL VR oD SLe T Py 99 €05
Bgerisdadorce Cmfmemlommmmllzcmbmﬂzﬁmts dirt G]wmotim‘wwﬁl(fmﬁ@a@etober 29,
20031)/ Warsgm {ong)@];‘&l%%taﬁtqp%gﬂ?hg\/%tdléﬂosgd 191 ngélgﬁﬁ%ﬁ{iﬂgdimmh
bind to the CCRS5 receptor and inhibit HIV entry into cells expressing the CCR5 receptor.
L. Wu and C. R MacKay disclose in U. S. Ser. No 09/870,932 filed May 30, 2001 disclose
monoclonal antibodies 5C7 and 2D7 which bind to the CCR5 receptor in a manner
capable of inhibiting HIV infection of a cell. W. C. Olsen et al. (J. Virol. 1999 73(5):4145-
4155) disclose monoclonal antibodies capable of inhibiting (i) HIV-1 cell entry, (ii) HIV-
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stavudine. IL-2 is disclosed in Ajinonoto EP-0142268,
Takeda EP-0176299, and Chiron U. S. Pat. Nos. RE

W@ 008831584, 530, 787, 4,569, 790, 4,604, 377, 4, 74BCRBH2007/063224

4,752,585, and 20 4,949, 314, a i s avail abl e under
t he PROLEUKI N(r) (al desl eukin) rom Chiron Corp. as a

LR FERR RS GE iiomy ILERRODAPIRE s and v
thenzakand adbivisy.f $yoergRoe hetwaen thﬁga@tllﬂC@Ré m@zmiytﬂre B0sand a low

Blo@&\ﬂa? Widi hg-C@R'S anta%omsts have been dlsclosed by Murga, et al (3rd IAS
bof ur no%y triazol e- 3- car'boxa

@egfsrqqséan FAViPadhogpagsis g, Trgatpent, ffbitracar’{dlqaso%ﬁaml&%‘i -87, 2005,

Rﬁme ]hﬁMrdeBﬁimCﬁﬁl C@S&ntlgédléblbive\be@{ iselated wieeh inRibit HIV-1 cell
this

ation.in : ac [ .
f%%lﬁcp ﬁ)aan eer%&@cl%%g@y r%flaﬂ%t% fl{ é{o@ ?\}O 8l /%84'1,239 filed March
3t,8004.dr oxybenzotri azol e (HOBt), atnnspheres (Atm,
hi gh pressure |iquid chromatography (HPLC),

9- boF@EE@W'(?[ﬁ) il ﬂoﬁé}[{% éﬁ;ﬁ?hﬁs%sedﬁﬁws I‘E‘?t([{% 64,933. T-

é tert - butoxycar , acetonitr
0 al@&em anslgy T- 12&9@@ an%@ﬁatf S11Nerb Eragmeyavhigle afeRtiegoyly inhibit
&t&@fbﬁ‘hﬁ'ﬁﬁ;ﬂ%}/ Hﬁh %?JQE(Y For }31\/3@151%hh5{‘|-2{ﬂ{£%@éﬂ Mp6ved and is

chl or | n}ch oper benzoi c
é‘)éﬂaol R?EPJE%%G B g

me(rgu tl as a continuous sc ll’lfUSIOl’l
beinzactiox yrecasrhivinytior( thhezap® IW1TZ1) chéiﬁﬂztslsdsg)f POt BIIV drog) ,
carbonyl di i m dazole (CDI), NbSOZ (mesyl or Ms),

o PUEE ARG Pty i SR AR iR Tgegyronyure,

@\hlyn IL- MWIZ Pe@ttdf@ﬁdf( M’IBE))Yurdil derexia) i dleberats @d@trlphOSPhate
{ddRethse 1%%599&’ éﬁ?ﬁféﬁh&iﬂv&@\%e ackivaXi3Pofdi-8dRPW YL Bvered at the

k{fé ﬁpg IISO‘Q‘I%@E Fl?]ve}ﬁ%ggn g}%ﬁg toI\I-Myre(r)srrSDq?lLtch I1nr][|)rre?cl(i-jri:)lcag stuﬁles it was
dhBvithiodmabh eyt gitl. e‘ﬂfe&]dﬂtﬁe actiitgRE diddBddine and has been studied with

R0 Fepe ool PRI Kb SRARSERNE bygniron
RO BA0 KL5SRE BPOH3 ERB00,78DEIBIF 0, RD4(3PTC), 748,234, 4,752,585, and

%!;9%‘%3 fjt! QM& 0«1&%86 Clﬂ{éﬁp ﬁ‘}e‘ ﬂﬁ@fﬁl&l@ﬁ@( ﬁlghﬁfrblm Chi B)IS Corp. asa

r onat or onet hane
boekihged éerrIGR{tsioneor SORNDIstEsteAY I (ll%hs)dls
W@leaﬁa%ddvﬁw@f%ﬁlﬁ&he %@W eﬂpp'lgﬁélﬁ%@&ftlcﬁg Uﬁﬂﬁvmn 1-B -
pr.op ani ne y
Ppsﬂm upaaaosxl ol 6&%%@%%%% it ﬁsg&eﬁﬁn GO me 211,771
aedperalabledrom ICNIPHRTmaddubleds. met hyl acet am de (DMVA),
tert butyl di methylsilyl or t-BuMe2Si, (TBDWS),

| .am ne.

B SO A o
- 1@35@n1t(11‘pf()&1BHD @Nﬂwdr@qbemﬁrmole((m atmospheres (Atm),

Bfghfﬂré&%{é ﬁfd cglrrlé‘llq:lhfli)ofsa Eﬁ%ﬁg)PLg 9al?](gab1cyclo}[i>l 3. lgnonane (9-BBN or
BIC\I,) dﬁ@f’ﬁly@ﬁs p{etgﬂgﬁgxygg@iogﬂé on1tr1 e eCN), dl tert- butyl
yrbcarbbﬁaté di B&Ezﬁiﬂ phes o)) ‘Ef (B@ﬁ@ﬁy{a&ﬂﬁéﬁmpﬂl@-?ﬁ- hin

Y T S RS T S AL APt e

{MIOrBAhyH syl (ﬁh) wmethh%(M@CleB) bere’ylby)l'ca(t{ﬁm)f], (cbz or Z), meltmg point

|
o PR TS0 (5T I
OPABOSY m(ts];§pectrugr0(rp$)(yb§,t ylpinimgsylfur triffuoride (DAST), methyl 1 butyl
Db @iiBRg dm‘eﬁ@ﬂﬂ@ﬁéﬁl@&hﬁg (ets, § @Hh@@ ONCARHGH) -

entJ on nonencl cludin X
ﬁlgg qyc(ox gOﬂ ens ?lgglgsg\é 59]rag§u}gglpgglée§2 %[Sgrl\? ic]allogpsuccmlmlde
(Nes}, 1)8-dinthbivgdlo[tad.e] unlded-r -t DB Y-m&Aylnfvgphdi iz (NSERH), N-
me%hylpyrrohdone (NMP), 1,2-dichloroethane (DCE), pyridinium chlorochromate
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al kyl moiety. (J. R gaudy and D. P. Kl esney,
Nonmencl ature in Organic Chem stry, |UPAC 1979

weerogamse’ Press, xford.). Conpounds of the prBCSERP2007/063224

i nvention can be nmade by a var?lety of nmet hods depicted
inthe illustrative synt hetic Teaction schemes shown

?Igg%)gg\?lgr glsc (golr?e%lyl%arbog 1m1 e (ﬁ]d(g)gg%n ll’llrlr,l%li r raorr%ltéa gl?l?C)
ékbloemmhtélana@éﬁlMémrepylf(Po)nﬂ@dwhwcatb@ml@rﬂ (|D£r@) thcﬂ‘yl (Ph), di-
ﬁﬂéz%ﬁm%%ﬁd&@' D(I:RD R&Encﬁrp%r RIBRAHEH ( I%Y) geihods

to those skille the art follow ocedur es

k
g&pylre&yﬂ%nmﬁ (PERFeAr)eHE@én%QWh) éywﬁuaé@lﬂma%n dé!sdép LY BA
Rﬁﬁﬂ@dﬂﬁ;&rit@fe, & G, N, Sydibe@sil scetMhideY D& S0 asi- bﬁ@wlmethylsﬂyl or

bgﬁg/{'ﬁz #ﬁ@ﬁ%lﬂﬁ%ﬁ gﬁgetgﬁﬁ!ﬁﬁgog’%’lﬁfiﬂlﬁo?wg‘& V&ﬁ_bﬁmweégtsN or

Y6Ak Mg@@lmeﬂmmmhemm (MDY, gaifhite oSERIIMLS ['E), Bmefhiybatfoxide

T e
Feanameﬂmklyepm H-dione (RAVEIDY, Edlsjbtsp@hlﬁmlmhombﬂlm)&rm@m (dppﬂ
i*h(ﬂl la dr &roﬁ%@f@? @?L@F ejffﬁ/l SdePftd @tb@xcm@tﬁﬂﬁfﬁfdfutlah CSTH%) diethyl

tr| tz Rees (Eds)
itb% Etzf o) trl@etﬁxlsﬂ 8 N&ﬁs@éms() Ré‘éd:{) b%stnPWF%lifowcgélﬁs
MewoNadrkte (TSOH, or\alsOMB slithil heﬂﬂﬂl@etlﬁﬂdﬁsﬂ%&dﬁ]@ (EHLIMDS) I4cMe-

SR ob R T e e b apRa- S dSaRhy T UNCA),

ethweelt(EEPHE aGoipensymil mosicnddiurandludarg thagrefixes normal (n), iso (i-),

Hedal @Ed P?e?n ( Pzﬁ)%ﬁquf}’éafhg thGir L& hﬂllﬂ 5 &8 with an
%? dp y? ested to one ea} ?‘Iﬂ
alkyl Iﬁ@wtyn@ R%géﬂ@fer@th ?ﬁ@eﬁduwe@dawée @kfﬂ@anlﬁé&emﬁtm IUPAC

1979P PR £ PEL O DxfokR. starting materials and the
i nternedi ates of the synthetic reaction schenes can

35 i sol a i.fied if Sir
oo AT BHAR ¢ aBP s Ve et (ot B BT b Ry of pethods depicted
trothe filidstratitd synthedé sdaictidragcheomes siroy\sltnldl dezatbed below. The starting

%E?@f%gf%%fﬁ élg&pmtiggpar ?Pfg?%gﬁgx%gsoggﬁérrgg%?é e1ther C'rlvallable

fremepremarcah surphiats, srshnas Aldrisb|Ghgimie! floy o el premsd bsntnsthods

RAGWS Rﬁﬁ%g@ékﬂ%tlﬁ thd- %ﬁ%wﬁ%eﬁbéédﬁpests& fE)P[ﬁ i€ QLAY such as
t he regctl ons descr.i bed herein preferably are

Esieaaed sgsenndeqsern /or cuganias e Bea¥ SebHpLphEekeVolumes 1-21;
RI €SBdRoek aronaprel@aaw @rgahmwmsﬁirmaaonézﬁd adigieon olildyr U(IH New

Sk tooai Curtrifuted Clgglm ety b tRisbp £ Rlghniht B33 %81 o

Bcngmnn,e(hxﬂoyd av9 hlsoutpreheomve(fdeteracybliebheynistenpe RaKatrigzky and C.
. Rees Fﬁea’ggng% AR %Mg”@ (fd}ngrgljlehg?% Hgtﬁﬁ)\%gﬁpeﬁemzstry 11,

are depi ct generali zed substi‘tuen

OnB. Katrirakggng - W}EReafr tEdgl Pfrrgfifﬁ%@?‘a@@] 1)99ép\ml dci birgd Organic

Ra@ho%shwlré@][sg&ﬁagalgﬁN%ﬂqupfvm&ﬁestlh@o Rngmus@l ? dthetlc
varied to affor vari.ous. conpo co ated in
(PN FOERET BR merels Tlsan s ST da b L OB S ffggounds ofthe
fAregerit ivendedl cztrobéogrntﬂelsﬂzled laﬁeﬂ vaeostodifieations td theengiehetic
APk Bl AR 8N Rl Mok B2
tderadetaché dlﬁclgsmdmnt@lnsd ar@seéqaﬂphm and al ternative

condi ti ons are wel | known. The reaction sequences in
the Rl LW In AERIPARBHRN ReMREdi B thE §rithdfictedci8n schemes can

be isolated and purified if desired using conventional techniques, including but not

aving

limited to, filtration, distillation, crystallization, chromatography, and the like. Such
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15 scope of the invention as set forth in the clains.
There are a nultitude of references known in the art

wo bas/otesarh nmet hods for the preparation of sSuPSI/EP20B063224

pyrimdines. The reader is refg_red to (a) D J.
Brovvn Pyrimdines and their Benzo Derivatives. In

glo 1a 3 (13{1] %E Eara r(ellzreg\)\%%ﬁg:gg\%@ gesl.'ltlﬁéns, %%ﬁlﬁd rp'iigsu:al cé‘lstants

@dmedtralrbw voI. 3, pp. 20 106-141 and ref er ences
cited therein, (b) K Undheimand T. Benneche:

Py ri %Q’sé"s%%aﬁ&gto e %bﬁtrﬁ? e rQ@ﬁbl’{sade's&ﬁ)%d h'eﬂam preferably are
§gen5|ve Het er ocycl Che try, 2nd Edition; A

& E‘k“}ﬁ Ingi't afgpo E? aéﬁHn‘ESP FLIC RECSSGEY %RﬂerFaCt‘E&éemPemture
Belngg afrﬁam%eas 780t t0aboutli396C, ke pefergidy frodSbod2d°Grechbout
T N L
€gnpmnd§;°CA. Wei ssberger, Ed.; WIley Interscience,
New Yor k, 1962, vol 25 52, pp. 49-238 and references

cit egoﬁlp%rﬁ Qunds in followm scheme%are depicted with, g nerahzed substltuents,
1- Benzyl - E peri din-4- enoxlg/ pyr i m | n-2-

viesndeissilled efe agwe Wﬁ@éﬁlﬁ’ FPPrRgEtE that e pature il imber of
ﬂfequ‘l’foﬁgs éﬁ@dﬁk’&t&aﬁ&a@ﬁe Rirldue Eoﬁpéurﬁisf‘cbh@hﬁx%tédl 1A ®MisBvention.

Rhe Peegitfornainis SfceeBidin 1 imisddcdia by Tisfights anglare not intended
l’tallnmlﬁ slbstifation edthescope afitheisvéntion Mﬂxly isakefinadt byt the yppended

%f %@Hﬂeo@?ﬁ*e&%%}arcﬁoﬁ ?8\9&1 idns aQe g%%;ﬁ‘?p‘? npd aﬂ&nQ{ iVeScotftions are

St ron ron-rel easi n S On
pe kﬂ@‘@lﬂ}sbef rep¢feon gegveneeginrbe fqllnymgl\s@@@mlea AA lmtunmgt to limit the

E@%E)@ of RGN bR aClet WirlhindhéclafMis, 6- hal 0 substi t uent
than a 2 hal o substituent (T. J. Della and A

#'ﬁgirfﬁ Bats o bR %fﬁy f%'fﬁ'n%% o 1B o] 269&%“6%49&5 for the

ﬂz&baraﬁub sesustitutet @pimml&r&@ NThefeatitras reZerCeh] tor(@) D. J. Brown;

§‘ém'§ cl1 ugn:dnglﬁ 1};& gédss Iib onm Whp% e%%ve tFro y)fclla¥ Cgémzstry,
Edigiopi k. |I@tm@kmmd Gan Regst Ed%\,rPeogamcUh%ﬂelssy Ostidydt 1984t edi 3, pp.

?@1 i an\éQe?eQQ@eQZ %g%ﬂe W@%Qﬂﬁh@ﬁﬁ%@cﬁ Bé%eﬂ?é Pﬂr%nﬁcﬁnes and

the conpoun Al'ternatively
ﬁ@ pe@gﬁwg@ In Gowy aheigiertdgigrocyclic Chemistry, 2 ‘Edition; A. R.

Kaﬁ‘ﬁi W, Reds £ DIFOPYSdriv g EAS; Be2BanomRotke O‘)&)rds@%l\%l 6, Pp.

fy kemﬁ sy tﬁlerelﬂmw? Tig by aiiss Sy g Chemisiry
m&rﬁmhecmpoangmmmsbmgm fgstv\e&l/ggmsido_ 5 c:aA%az OYolribl_%z vol
1521 % g%&%ﬁ%ﬁﬁﬁﬁg A = Y2 = H or Br 15 Y2

= I\/b

H CN X =
(1-Benzyl- p1per1d1n 4- yl) (4-phenoxy-pyrimidin-2-yl)-amines derivatives

exemplified in TABLE 1 were prepared (SCHEME A) from either 2,4-dichloropyrimidine
or 5-bromo-2,4-dichloro-pyrimidine (Route Al). Nucleophilic displacement of 2- and 4
and/or 6- halo-substituted pyrimidines by alkoxy and aryloxy nucleophiles occurs readily
except in the presence of strong electron-releasing substituents on other positions of the
pyrimidine ring. Metal aryloxides more readily react with a 4- or 6-halo substituent than
a 2-halo substituent (T. J. Delia and A. Nagarajan, J. Heterocyclic Chem. 1998 35:269-273).
Thus reaction of a phenol with 10a affords the ether 10b. Subsequent displacement of the
2-chloro substituent with 12 affords 14a. Deprotection by mild acid treatment afforded
14b which was alkylated on the piperidine nitrogen with an optionally substituted benzyl
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step 4c Y1 OQArr Ar 2 = optionally substituted phenyl
or heteroaryl 'N 1'% N SMe step 6 N SQZMe step 5

wRowsm71A87 11a: Y' =Cl 17 11b: Y Ar' O Di spl acROBRP2007/063224

a chloro substituent on a pyrlquine by a phenol is
conveniently 5 carried out he presence of a base.

f
l?l‘ik(ﬂ: to ag R tthe Fc)mg(? [n X %g&(l)%r%E 1 d/&l%rna Vely,n%e ﬁomgowécksé& be

onat
K@@@Rd f@iE@Bnet@slﬂ@()}}l dﬂlat@plyrlmndu(d—%@rR@rﬁe d2¢ani ¢ ani ne
base such as, pyridine, 2,6-lutidine, collidine, TEA,
NMV  DBU or DBN. AlternatePyEd4al kali metal hydride

such as NaH or . or an alkali netal amde such as
NaNH2, KNH2ILNH\ N %rBRFEB)Z(Qan be usedf?fbﬁfpr od

al kal iv3 I 10 ﬁ| koxivde e_xeact i BA* s xdguueni pat-gmar
carried b t |s g@such—ds—an ﬁ;

sol vent, ®. ¢!, R tAl ane, ramoar omatlTI

hydr ocat bon sol vent, e. stepl ol uene, N@gH©Oao); pol ar
aprotl.L_.c §Q’{E \%rat such a 14 VP or VB0, The 't eact i on

fecte at a tepperature in the

range of 1200 C Subgequent [di spl agenent of the
2- chl OB 5§7f uent whs, conveni.e car rizedioout i n
t he presenrse of neat am pe-(2 el g 1% Me C

t enper at uktey. The Boc pfotecting group is |abile under
acidic c diti ons and igar'can beArerrpipedy fRptintedpheny! pradpigroaryl
wth TF HO in a yent [ike DCM di oxane or THE
prefera )\at B(ot ective Goups in Organic
Synthesi s\ PYeW TG eend afdMP. G M Wits, 3rd

Edi tissm; 1999, Wley-Interscience). 20 A kyl ati on of

pi p erIJ__.d}lﬁré{{1 nilror ogen is atconplished by treating the
amne or a netal salt of the amne (i.e. a

deproto ated faor w th an al kyl ati ng, .agent 2 Zl
wher BisRlacapent of §r%1m> 6‘HD§F1P&?HE%§PV%”@€CEHC PraRpgnabps conveniently

@eﬂhh@ Bad 1hythép|1ké§éricé ot Bashebadhaalbast isNir @kamplé anl Bkaki metal or

BERV e SrpHo Ry AR R BN EE B k9 CrfCerEnGey NaoH
20ROHF LB gRGT Aﬁﬁi&d&?é 068224yridinw, prdsedioe coflidndhaEs, NMM,
%@g_@! p I}ff’éﬁiatterlf glﬁ%lhﬁl%{a? hg FdeSUER a@ﬁ Al St %‘FFW 2fl alkali metal

tion may typic

emidesgeh @mNaNHQtKi‘é priaYehiess Jofarmbayisse t%nmqlua@sanrekah metal

BBEe. ﬂwea&ronara cOMRhBANY EarfB®8utHGR iASt MIGPRuch as an ether
sol vent such as

%@Qt e@v::glz og%lgzpcxgpg%)@g% orlnn YFo@EIqesgbvent, e.g., toluene, or a
ﬁbliaeﬁpraht svant sachBus mevia) NSE ér DM SOhelhireagiof iis @nvéniently effected

[ o&)orn {é’rgg the rg%goaf%[gbgoegp fg seegueon)% éihsé) %E*tbléarkl)t of r%c Slflloro
f>tdvrsnmeat W& cavlnscmartbf @ctalsitti élebyesemet @m@mmme a2t devated
dhpebarutddohes, The M tsunobu Reaction, in O ganic

ctions, Volunme 42, 1992, John Wley & Sons, New

York 335- 656) apnpl tionall
The Boc protecting grou%pls %;blle under acidic co¥1d1t10ns and it can be removed by

treatment with TEA or HCl in a solvent like DCM, dioxane or THF preferable at RT (see
Protective Groups in Organic Synthesis, T. W. Greene and P. G. M. Wuts, 3 Edition, 1999,

Wiley-Interscience).

Alkylation of piperidine nitrogen is accomplished by treating the amine or a metal
salt of the amine (i.e. a deprotonated form) with an alkylating agent Ar’CH,Z' wherein
Ar” is optionally substituted phenyl or optionally substituted heteroaryl moiety, Z' is a

leaving group such as halo, mesylate, benzenesulphonyloxy or tosylate, optionally in the
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substituted benzyl alcohols activated by a m xture of
a phosphi ne such as 10 tri butyl phosphi ne ((n-Bu)3P),

wao eioploersgt phosphi ne (Ph3P) and the |ike and a PCHEP2007/063224

conmpound | i ke diethyl- azodi cagpoxyl ate (DEAD),
di i sopropyl - azodi car boxyl ate (DI AD) or

Eresghnecgz bt %Eﬁ%la{lglzo(%gl ase%%'){(}#e %aliﬁ]][ gl??hn 8BS, VéIPEES @@Hﬁ\%ﬁ A, step
par tlheutagtion esyrtymtilybesnricdouna e @rftsﬁnqué adadesoplt ag TEA,

B?P@M@Me& an 195% Vhid %QSetslﬂ@ﬁ ad Nazws, NQH@@X?K%% (959@03, andina

on the reaction reagents 1 nvol ved t hat

odvead puchras el 3N t PMSQp lotf-dioypRce T%Weorrte%&@e‘méltermvely,

{rﬁﬁﬂf tdl o6 tﬁélﬁlmirftl(@_e Rl ﬁ)t@ﬁzﬁﬁ(}o ﬁ)rifMt) dﬁayrtf& 10}5&1 in ta suitable solvent
e e ra | a | en r es

ST TEe BF DR Grant o AT G G o Ry b 1s6 ard cdiBie by

Mitsnmhwa’eacmmncﬁD Lﬂéug}e&ﬂwe MithstobtilReatticmaim @tgoicieactions,

t f
?ﬁﬁlt e %5&#]&?{1 deh 8( go\ﬁ N%Q%@E&E 6&%p%3plgn%r853tlonally
Rregtibte @nzyi aéﬁﬂhnbtap@wtﬁds Yor ebdvigisify phasthieasushies
ﬁﬁf&&lﬁgos%ﬁinek{){n _BAPH, r’[hBHer@/[blﬁ‘)‘@'i)Hlﬁe @P‘}QPF Qﬂcp@lré)h'ke and a diazo-

F@a”‘a’é’l?q'bélﬂg&é% Vis e enﬁf@@iﬂﬁ DE FIIE;(O reR ?@@%@rﬁoxvlate (DIAD)
Zﬂdlae%)%wlm%@ﬁ@b%te lin bﬁbﬂﬁﬁé@c}/{dl&mnwcgawmx toluenﬁ, DCM and
ent | e t he

BRIENEER ho myictuf natistdin onPlarihirt o b sBHE, th e tbloyea,
progsteddlkatof hdBdvo@dverse effdat/om dg:emaqmpam [theere@gen]ls ihgolBed and that it
pﬁ'{e atbOI ﬁﬁa%ﬁl%ﬂ HssBlve ‘tt?é%&%?k“ Eﬁé re%?tlcglega\ﬁet O;;]QLQ: ogetaepgflde range

ng terrperature e solvent use
W@ﬁ@ﬂtmrys @@na@ﬁ;fmfw gfnt éﬁ‘g@?ﬂfatuéf@ éh theetpy saperature of the
sdleRemPloydd.(1 V) (O-i-Pr)4, is added to facilitate
formati on of the internmediate imne at anbi ent

pot e on BhteF PV LS BuRe B PO tRa- e R By uctiv
aamaginh iod ma heperoyeyital dehyder with 3 4bE@HEMEr A8 stpetdy.eBeductive
%9%1 rt]if)g Xs rgfcl,}[a%y &agﬁg%%lﬂectan?e%s g%ﬁmbﬂﬁ%%%‘% n%rllhd carbonyl

am n
Femppurtdingheé prssenan af MOIKpleHmeéai hiidredeReduang @g¢n©$uC¢I:aNNaBH4,

L@I—Q’N&BMN %31; Eh(ﬂﬂg{ 'Nil%%OA@)g o?ﬁ%?ﬁﬂriﬂ%e(zogﬁfﬂéﬁconvemenﬂy

nt he is col g (Ed) . Per'ganmon
%1 7491 ‘s’krh @rogﬁn R’L%}F arqégfﬂlce@f a#v%gﬁ?%@mcaiafvét e.g. in the

f)fés@lce of PT, B0x Nvdregehyihrpdsney dfditb 8, é)a%SB&ab@%%l%I%iat@}es

am no ne Is l. a
Bivlsrbah e & i iboumsa BbRauRs BEMS SyPe ubeE ORI BRI agphydrating
sgeoh sach &-rovleculatyitvexyiCEKBO (QHidi) 4 G)adidpdto fduhate(fmsmn of the
nﬁéﬁféd?a@e E%me Itdpﬁnlf) gH ¥ !CIQJIB% ah%ﬂ )pélﬁ)elgé ﬁv?% @@ﬁg‘% protect

aln can uce In a Si
Boleptiadly)reaciigy 200@5 dm%lhepcm@b@ @W%gszg&l protpgingmpgs which

B%Qlel"vecf\@ag By co®htioRaRAethobk NMydRitRe R4ctiBA Reductive amination
procedures have been reviewed: R. M. Hutchings and M. K. Hutchings Reduction of C=N
to CHNH by Metal Hydrides in Comprehensive Organic Synthesis col. 8, 1. Fleming (Ed)
Pergamon, Oxford 1991 pp. 47-54.

If an N-aralkyl-4-amino-piperidine (e.g., 4-amino-N-benzylpiperidine, CASRN
50541-93-0) or N-heteroaralkyl-4-amino-piperidine is available or is prepared from a
selectively protected precursor such as 4-(tert-butoxycarbonylamino)piperidine (CASRN
73874-95-0), the fully elaborated piperidinyl side chain can be introduced in a single step
(SCHEME A, step 4c).



Cpd Ra R3 R4 Rya R5b R6a R6b ns nmp No. [-1 [MH1]
162.0- Ph HH M Me H H 414 163.3 1-2 (ESI) 492,
was@s307887 Br H Me Me H H 494 159.8 1-3 4- McS(E)PREECBBII063224
HHM M HHA491 1-4 4-H®2C CoH4 Br H Me Me H H [ Mr1]
536, 538 1-5 pyridin-4-yl Br Me Me H H [ M1]
492340 56—3—6—2—thi-ery—Rr—H-ve—e———-M-H—493—5068
1-7 3-thienyl Br H M Me H, I—TA .TL] 498, 500 1-8
2-thiazolyl Br H Me Me HgM [ MF1] 499, 501 1-9
4- cyanophenyl Br H Me H H [ M+ 517, 519 1-10
4- acet am do- phenyNc ole Nd RrR*549, 551
1-11 2-pyrrolyl Br H M=(ve H{H MY 461, 483 1-12
4-imi dazolinyl Br H Me MRjgk M-1] ¥R-R184 1-13
3- acet am do- phenyl Br H Me Me W, H [ Mi&] 549, 551
1-14 3-fluoro-phenyl Br H Me H H 1] 510, 512
1€db| 3-ni tro-phenyl B H,Me Me H H [[Mtd] | 537,539 1-16
4nmet hanesul Ronyl - pheny® Br B Me Ve [HRH [ Miet] | 578° mp
h/72 1-17 2-chloro-4- 192 5: nethanequlfop 1-phen 1 Br
HINe| Me H H 204.9 1-18#- hi tr or phenyMeBr fpve Ny 4 162.0-
1-2 : 0-
Ph Br H Me Me HH 494 159.8
I3 4-MeS(0),-CeH, H H | Me | Me | HH 491
I-4 4-HO,C-CeH, Br | H | Me | Me | HH 5%213]8
I-5 pyridin-4-yl Br H Me Me H,H 4[91\;1’219]5
I-6 _thi [M+1]
2-thienyl Br H Me Me H,H 498, 500
I-7 _thi [M+1]
3-thienyl Br H Me Me H,H 498, 500
I-8 _thi [M+1]
2-thiazolyl Br H Me Me H,H 499, 501
M+1
I-9 4-cyanophenyl Br H Me Me H,H 5[1 7’+5 1]9
I-10 | 4-acetamido-phenyl Br | H | Me | Me | HH 5%’215]1
- M+1
I-11 2-pyrrolyl Br H Me Me H,H 4[81,28]3
I-12 4-imidazolinyl Br H Me Me H,H 4[81\2218] 4
I-13 | 3.acetamido-phenyl Br | H | Me | Me | HH 5%’215]1
I-14 i i [M+1]
3-fluoro-phenyl Br H Me Me HH 510, 512
I-15 o~ [M+1]
3-nitro-phenyl Br H Me Me H,H 537, 539
I-16 4-methanesulfonyl-phenyl | Br H Me | Me H.,H 5[71\(/)1’—'—517]2
I-17 2-chloro-4- 192.5-
methanesulfonyl-phenyl Br H Me | Me H.H 194.9
I-18 o~ [M+1]
4-nitro-phenyl Br H Me Me H,H 537, 539
I-19 2-cyano-phenyl Br H Me Me H,H 5[1M7’ —'—511]9
M+1
1-20 3-cyano-phenyl Br | H | Me | Me | HH 5[17’21]9
I-21 | 2-chloro-4-sulfonamido- (ESI) 605, 223.1-
phenyl Br | H | Me | Me | HH 607 224.0
1-22 2-chloro-4-carboxy- APCI 247.2-
phenyl Br | H | Me | Me | HLH | 575 575 | 2499
1-23 2-chloro-sulfonamido- H Me | Me HH 528.1
phenyl
I-24 | 2-chloro-sulfonamido- H al Me HH 547 4
phenyl




1-19 2-cyano-phenyl Br H M Me H H[M1] 517,519 1-20

3-cyano-phenyl Br HMe Me H H[M1] 517, 519 1-21
wQ2@kloorse? 4- sul f onam do- Br H (ESI) 605, 223. IPCPEPIWY1/063224

Me Me H H 607 224.0 1-22 2-ch é)ro 4- car boxy- Br H

APCI 247.2 phenyl I\/b I\/b H H 57 572 249.9 1-23

Y. r~hl Ar ’\/P\ Il 11 £E20

1
r-= Ol | || || VB |1\'A >3 L, 1T 7J920. 1L y
ol-Eh Er%bzﬂﬂgéjﬁ’%%ﬁm S THHy HIH 547, 4 Hiheny 3380

20081 Q78 fantlel? BR&Q0 T/ 063 =25
Pl ora ) 1y 553) 2 Hhhengil?

90

or o- 4- giitehflonani do-
H 1.3
g BT 5203

1126 | 4- carbdioasrt-do- 2- ¢hl por
anoxani.do-gdrchl okg-4 Br

pheny| mghggsufforyhplomp- 4-
nerdartesiofongd-2-pheny | %; 2

-chlloro-4- cyano- phpny
orMe 4- deanoHpheny#73Br

H-2 Me-dWipret-seyaa73hanyl 1- 30

L

;mggf%@#g
.
f%f

SO N0 T O
=

H MelMe H HPBBY 4 phenyl
VB0 5L Fo-yRoch | 295 O §F Dnge ENGy|” iy F Ve e

|
HH-529 oro-pyr+ei-p—4-y—Br H Mo M H H
554 1 2.33dlugtocmiend o- py Br di nHa- yIMe] |HMve| MR, |H 2249, 2

134 | 4-4 @lidho-Behidpneny | | Bisr H Mer Me it HE B8/ 311 Hl- 1355771
D _+ <F nnt AW | Dy 1 A A L L EcenN 9 1_1204
\)I_ 3 I Uuvul Urtictil IICIIyI D 1T 1V AL LR ACAY Y S L7 OU
472 oy a‘ﬁl&f’r‘bﬁgiﬁy‘ﬂ 121 Bl H Me K HMF 503les] Bienyl 44937
AL-34 | f | uprormifiexy- Bi Br M Me HNtt §762| penyl 546:338
Srt4 i fugronet roxy=—Br—H Ve e —H H 5763 henyt—1-39
3- chl of SHB‘H%W Pyt W Bie] i 5WS 3 V. pgthr | 5002
Al or bprenyPieB) H MepMe| HeH 526 2 Me | HH | 5933
phenyl ’
1-37 4-trifluoromethoxy- Br H Me | Me | HH 576.2
phenyl ’
1-38 3-trifluoromethoxy- Br H Me | Me | HH 576.3
phenyl ’
1-39 3-chloro-phenyl Br H Me | Me H.,H 526.2
1-40 4-chloro-phenyl Br H Me Me H,H 526.2
I-41 | 2,4-di-trifluoromethyl- Br H Me | Me | HH 628.3
phenyl ’
1-42 3,5-dimethoxy-phenyl Br H Me | Me H.,H 552.3
1-43 quinolin-8-yl Br H | Me | Me | HH 5433
1-44 3-chloro-4-fluoro-phenyl Br H Me | Me H.,H 544.2
1-45 3-chloro-pyridin-4-yl Br H Me | Me H.,H 448.3
I-46 | 4-carboxamido-2-chloro- H H Me | Me | (CHy 5174
phenyl 2z )
1-47 2-chloro-4-
methanesulfonyl-phenyl H Me | Me | (CHb), | 5514
1-48 2-chloro-4-
methanesulfonyl-phenyl H cl Me | HH >46.2
1-49 2-chloro-4-
methanesulfonyl-phenyl Br H Me | Me | (CHy), | 630.4
I-50 | 4-carboxamido-2-chloro- Br H Me | Me | (CHy 505.4
phenyl 22 )
I-51 2-chloro-4-
methanesulfonyl-phenyl Br H cl Me | HH 625.2
[-52 2-chloro-4-iso- Br | H | Me | Me | HHH | 6113
propoxycarbonyl-phenyl
I-53 | 4-carboxamido-2-chloro- H H al Me | HH 5112
phenyl
1-54 4-pyrimidin-4-yl Br H | Me | Me | HH 4943
1-55 2-chloro-4-
methanesulfonyl-phenyl CFs H Me | Me | HH 5943
1-56 phenyl Br H | Me | Me | (CHy), | 5182
1-57 2-chloro-4- F | H | Me | Me | HH | 5443

methanesulfonyl-phenyl
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1-41 2,4-di-trifluoronethyl- Br H M Me H H 628.3
phen 1 1-42 3, 5-di net hoxy-phenyl Br H M Me H H 552.3

waz2eb8/ogps8nol i n-8-yl Br H Me Me H H 543.3 1- 44PCT/EP2007/063224

3-chl oro-4-fluoro-phenyl Br H M Me H H544.2 1-45
3-chl oro- pyridin4y| Br H Me H H 448.3 1-46

.;>

A—carboxani—- ehloro HHMe—Me—phemyt—(EH2)2 517
Zc‘ﬁﬁ)r&él X AR J1=

1-2% 2 GRQE G A pidn Ve e mét hardsyl Mon| | Hhen 3603

(CEZ T Z2-aDixAnidol>Aidord= CHI OT 0= 4~ A O Vet H 1546, 2
fﬁ(iﬂESU'?ﬂ{iﬂﬁ phenyl $rag 5L chidrd- e Brif Ne R4

negd aresidré-onylfonphenyl] (,CH?) 2, 6B0..4 -5
A- car boxam pleag- chl oro-% r H%[I\/E NE hé/[r?v &) 29595, 4

|f_g% 2-chloro-4- Br H/A M HH 625.|12 net hanesuMtbh
| P enyl4 Pytidipe-D-xide or 9- #ri soH B H IVEM% HH 611280
popHx—6 153 4-carboxami-do-2-chlorsl H

enyl 1-54 4-pyrimdin-4-yl Br H
520hIoHo4 CF3S HMe Me H H

50d1 3 net aNgs phenyl Br H MgMe
(CH2)2 518.2 1-57 l%éCh or, Me H H 544.3
met hanesul fon | - phen Br OO

PCT/ EP2007/ 063224 -27 1-58 2-chl orM»4 Cl HMe M HH

000. | met hanesulton [ -phen 1 1-59

4d-carboxamdo-2-chlorg- Br H Cl1 M H H 539 4 phnn\}/l

1-60 2-chl oro-4-sul fonam do- Br HCL Me H H 625. 4
phenyl [ MtH]

Compounds of the present invention can be substituted with both a bromine at the
5-position and an amino substituent at the 6 position of the pyrimidine ring (TABLE II).
4-Amino-6-chloro-2-(methylthio)-pyrimidine (18a, CAS Reg No. 1005-38-5, D. L.
Anderson et al., U.S Pub. No. 2005/0288502) is a convenient precursor for the amino
substituted compounds. The electron-donating amino substituent attenuates the
reactivity of a 2-chloro group. The thiomethyl substituent is a poorer leaving group than
the 2-chloro substituent which results in selective introduction of the aryloxy moiety at
the 4-position. After introduction of the 4-aryloxy substitutent, oxidation of the
thiomethyl affords the highly labile methanesulfonyl group which is displaced selectively
by the 4-amino-piperidine moiety as depicted in SCHEME B.

SCHEME B

OAr' OAr'

f — b ﬁ Q’Boc
’J\ Me S1¢P 2 )\so Me step 3 H,N step 4
18a: Y1 =
18b: Y1~ OAr
step 1

X

OAr' 4
f\ R Ar! = X =Me, Cl
\N '
/Q Me CN

Ar? = optionally substituted phenyl or heteroaryl

24a: R = Boc
step 5 Lo 54 R — 11
step 6 [ 240: R = CH,Ar?

Oxidation to the sulfone is readily accomplished with peroxy acids or with
MoOs.HMPA.H,O (E. Vedejs et al., J. Org, Chem. 1978 43:188-196). Introduction of the
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w@rspousds of the present

1-62 4-Pyridine-N-oxide Br HCL Me H H529.0 531.0
Me 1-61 NC ON -0- 506.2 MBr i NNY Ph Me
i nventi on can be subBCT/EP106T063224
with both a brom ne at the g sition and an am no
substituent at the 6 position the pyrimdine ring

3) and su

TA

IR R ehemyl--aminopinggition e 3l andashrsnepyigmiaion (sep 4

Rethe Nprimidiosrigg w5th N33S afforgs Mvd drepoeteeiong(step SWagd Pllgplation of the

gﬁeng’ﬁ)@%t 8%%?9@13 6} & ARV EN &RlritageHSor for the
substi tuted conpounds. The el ectron- donatlng

0 substituent attenuatEesstg g reactivity of a

The thi onethyl substituent is a poorer

t heM@-chl oro substituent which

\t roducti on of the aryl oxy
moi gty at the 4Ng0?

OTR AN oductlon of the
4- arlyl oxy substituten OX|Ha§fgn of Jo thionethyl
affgrds the highly | abi"Br¥fanes dh?? group which

i's displaced selectively bynuhe 4-am no-piperidine
noi gty as depicted in SCHEME B. SCHEME B Y1 QArl OQArl
"N mCHBA "IN 12 ~N N. BO%{ HZN N-SI\/E step 2 HZN|N step
3 HZNG), N v step 4 H g8a: Y CI 20 (22 ™ 18b: ¥ -
OAr'L.step 1 X QArl Br Arl = I X =M 1d | ~-NN
Ve CT@ﬂQhﬂﬁh@“ﬁ&Eﬂ@n@BﬁPdﬁﬁnﬂy substltutéﬁoﬁhenyl or

ami
2-chloro group.
| eavii ng group than

results in selectivg

het rIp_Qr Vh carB'oxEérrﬁ&@z Horo- Bk SLEP 24b RgzsH step 6 &
24c:* Oxi dation to the sulfore is readily
acccdbﬁl>ﬁé@bmh%ﬁwﬁﬁﬁﬁkyﬁﬁbﬂu@ﬂor with |[6193

N*-(1-Benzyl-piperidin-4-yl)-N*-phenyl-pyrimidine-2,4-diamines are prepared
from 4-chloro-2-methylthio-pyrimidine (CAS Reg No. 49844-90-8, ].-P. Roduit
WO02000/063184) as depicted in SCHEME C. The reaction sequence parallels that
described in SCHEME A except methylthio moiety is used initially to suppress reactivity
at the 2 position during the first amination (step 1) then to activate the 2-position after
the electron donating aryl amine is introduced at the 4 position. Oxidation of the sulfide
(step 2), displacement of the 2 methylsulfonyl (step 3) with 1-tert-butoxycarbonyl-4-
aminopiperidine, removal of the Boc group (step 4) and introduction of the optionally

substituted benzyl moiety (step 5) is carried out as

SCHEME C
1
NHAr" NHAr
CPBA
(Y — O ﬁ
-
NJ\SMe step 2 NP soMe STP s )\
26a: Y! = Cl 28 ston 4 30a R = Boc
26b: Y' - NHAT! p 30b: R—H
step 1
step 6
NHAr' NHAr
step 5 YA LCHAX step7  BrauA R
N N N
BT | - |
BrCH,Ar2 N’)\\, BrCH,Ar N SN
Y2=0 H Y2=DBr H
34 32a: R = Boc
step 4 I—_>32b: R-H

Ar!, Ar? and X are as defined in SCHEME B




Mb05. HWPA. H20 (E. Vedejs et al., J. Og, Chem 1978
43:188-196). Introduction of the W 2008/ 071587
weEOBBPAE8D7/ 063224 - 28 PCT/EP2007/063224
1-tert-butoxycarbonyl - 4- am nop'é)_eri di ne (step 3) and
subsequent brom nation (step 4% of the pyrimdine
ring,wth NBS .af fords. 2 pratection (st nd
01 o p G g Pl i 3. FePR, P s ATLER gl @ious o
gdradivegla bramias atlidss Srpdsgtbnald dvepyriba@ite ring, 304is N@Bin@edNvith
MBs|(stkp B 1Y atfdlrg 38 1 ioMBndThtrductibh o the optionall
2- crsf o]i')%b- 4-asul ?ona]?ﬁldof)gggny%ﬁgZO.nS il- f 1on ofthe optionatly
subsgrBeskbamd grour tsteps 6 Spdenyl 584.3 11-3

2-chloro-4-net hanesul fonyl - phenvl 619 3 5§

N2- (1- Benzyl - pi peri di n- 4- yI YAREIHheny! - pyr i ni di ne- 2, 4-
diam nes are prepared fRSI m
4-ichl or o- 2- et hyl t hi va Wil di ne i CAS Reg No.

49844-90-8, J. - P. RRo{ 8Q R™as depi cted
i nf SCHEME C. The reacfTqn s huehce|parlal | el,s that
described in SCHEME A extR hyl Noen®i ety i s used

initially to suppress reactivity atg®he 2 position

du}vic“(g he—frst—amnation—(step—1)—thentoractivate

t hie E-positi on afger lo the el ecgron (ggnag® ngsar gk g | g

ani M¥-iks introduced at the 4|position. Oxidation of

t he s 4T [ 1T dehlofosd-@pthdjesulfdhyspT acement of t;}g Z i H | 5253

met hyl sl fonyl (gtep 3) with|1-telt- butoxyYeartonyi"s-| >

ani H6Bi perchdidiesulfosimyabhafl t he Boc graupvé sthep 4xHands2e.3

I ntroguct s R R b RRliLyEat v substitutedbenzyt

noj (&elyy step 5) I’;hgn,/:parrihevd out a¥ SCHENE X | ¥e NHAH | 6563

NRATIE-4 TERER, - Nolidh franMaNpiRnyiSt ep T LSQPNE LSRN SVR Y 5793

N —H—2pas—y——=-C-28 FHER 4130a—R-—=-Bee26b+—Y——=

- -4-mgthan nyt-

NHAHI-3y 3058 :phELyl esutio CN Br | Me | Me | H,H | 603.3
I11-6 4-carboxamido-2-chloro-phenyl CN H | Me | Me H,H 490.3
1-7 4-carboxamido-2-chloro-phenyl CN Br | Me | Me H,H 568.2
[1-8 2-chloro-4-methanesulfonyl- Br H | Me | Me| HH | 5782

phenyl
[1-9 2-chloro-4-methanesulfonyl- CH=CHCN | H | Me | Me | H,H | 5513
phenyl
HI-10 4-carboxamido-2-chloro-phenyl | CH=CHCN | H | Me | Me H,H 516.5
II-11 3-chloro-pyridin-4-yl CN Br | Me | Me | HH | 5263
I-12 2-chloro-4-methanesulfonyl- CN H | Me | Me | (CH,), | 552.4
phenyl
MI-13 | 2-chloro-4-iso-propoxycarbonyl- CN H | Me | Me| HH | 5334
phenyl
I11-14 4-carboxyl-2-chloro-phenyl CN H|Me | Me| HH | 4913
[I-15 2-chloro-4-methanesulfonyl- CN Br| Cl | Me| HH |6232
phenyl
[I-16 2-chloro-4-methanesulfonyl- CH=CHCN | Br | Me | Me | HH | 6294
phenyl
11-17 4-carboxy-2-chloro-phenyl CN Br | Me | Me | HH | 569.3
HI-18 2-chloro-4-sulfonamido-phenyl CN H | Me| H H,H 513.2
Cl 639.2
1-19 CN | Br|Me|Me| HH |2
* CONH(CH,),NMe,
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step 1 step 6 NHArl NHArl 30b step 5 YZ I ~N CH2Ar2
step Br I ~NI NJR BrCH2Arz N - v BrCH2Arz N N Y2=H H

W(r26081074387 34 step 32a: R = Boc 4 L. 32b: R = PCT/RP1007/063224

Ar2 and X are as defined in SCHEME B WD 2008/ 071587

PCT/ EP2007/ 063224 -29 described previously to afford

34 (Y2 = H). In cases when itgis agvantageous to

i ntroduce a brom ne at the 5- p03|t|on of the

pyrimdine ring, 30a is bromnated with NBS (step 6)

to afford 32a prior® eprot ectiO6m ari‘@ i on

of the optionally 4§ |tutedb.e.n.w.L (steps?&

8). TABLE Il R5b Npoc G&p/ 1\2E3 N N/ R-a

R6b Cpd. Rla R2 %S’%\S} R6€C,HR6I|UZN @r 1

2-chl or o- 4- met haneswy Ny~ CN Hedve

phenyl [11-2 2-chl or 0-"4- sul f onani do- phenylH CN H

H H 526.3 111-3 2-chior o; 4- net hanesuteh dhyglise BB“Br |ve

Me H H 656.3 phemygk ak bsldefhed in SCHEME B | step 3 Lm38c: R —CH,Ar

2-chl or o- 4- sul fonam do- phenyl Br HMe Me H H 579 3

111-5 2-chl oro-4-net hanesul fonyl- CN Br M Me_ H H

603. SOMBREAYA of|the PrssAL intieBHYAE A BN sFoHER ybstyept are

§ MQd'ﬂfdi’h 489Q0h&h i, lih tohndpepiB@ %@ L 2 -dekthribe@ iPHERYME C except
b

T '\%6-%5&%'{“%@%@%9@ Plromp Reehigrord-mesybphenyl-amine i

piedrniy Iplace of 4-amino-3,5-dimethyl-benzonitrile to afford 38a. Coupling of

acrylonitrile was accomplished using the Heck protocol (SCHEME D). The Heck
reaction is a palladium-catalyzed cross-coupling or an alkenyl, aryl, alkynyl or benzyl
halide or triflate and an olefin.(R. Heck, Angew. Chem. Int. Ed. 1995 33:2379; A. de
Meijere and F. E. Meyer Angew. Chem. Int. Ed. 1994 33:2379-2411; W. Cabri and L.
Candiani, Acc. Chem. Res. 1995 28:2-7). The olefin can be substituted with electron-
donating or electron-withdrawing groups. A variety of palladium species can be utilized
including, but not limited to Pd(OAc), and Pd,(dba)s. Phosphine ligands are
incorporated into the reaction mixture to solubilize Pd(0) and a range of bases are also
added including, but not limited to NaHCO3, K,CO3, Ag;COs3, Cs,CO;. The reaction is
typically run in aprotic solvents, however, a wide range of solvent polarities are
compatible with the reaction. The process is completed by removal of the Boc protecting

group (step 2) and alkylation the piperidine nitrogen (step 3) as described previously.

TABLE IV

RSb
-

RR Z ~
R4

i?j. Ar R’ R' | R® | R® ms
V-1 phenyl Br H Me | Me [411\%,14]8;
V-2 4-sulfonamido-phenyl H H Me Me 478.9
V-3 3-sulfonamido-phenyl H H Me Me 478.9
v-4 3-cyano-phenyl H | NH; | Me Me 440.3
IV-5 3-cyano-phenyl Br H Me Me 503.2




111-9 2-chl oro-4-nmet hanesul fonyl - CH=CHCN H M Me H, H

551.3 phenyl 111-10 4-carboxam do-2-chl oro- phenyl
w@kboglHlaNsH Me Me H, H 516.5 | I [-11 PCT/EP2007/063224

3-chl oro-pyridin-4-yl CN Br f\/bHH5263 111-12

2- chI oro 4- et hanesul f onyl phe?w 1 CNHM M (CH)2

55 1 10 YIForhl Arn_ A 1 cn_NrAannyyuynay hAanyvl r\f\l Np

- CI1T Ul v = mTSU | UPU/\‘ ocal v T 1 ]
Me II-IVIQ 533.4  phewpPPhl 14 4- D carbo yH 2L ch—e heﬁ%‘ﬁ
CN| BV Ve H, B‘lcﬁrgdxaﬁldoibll&ryﬂ.5 H H Me | Me | 443.2

2- t"rvssw S TES ABGARIL IR CN B CL e HAR 82827 5013
phenyl 111-16 2-chl oro-4-iret hamegulfnrﬂlyl- CH=CHCN Br

Me %—9H, H ng—_n}gthar&ﬁéfqyyl pheyl 17 Br Me Me 556.2
4- cavhoxy- Z- @Jﬁieﬁha&s@maﬁ;phe@\l Bri Ne \/E‘HH HNobBY. Bic | 4783
|

18 2 r\hl or el fonam-d renyv| H M H H

|1 [—18- 2] chl-oro-4-sul f onam b |H 1 H
513 %114 63§“§thi‘fi‘ﬂff§y SR e NG H ﬁ 641C12 Me” [ 498.2
CONRY T27) ZNVB 16 B008hOT 1 587 RET/ ER200701063824] 5763

-3( SCHEME 2—Ner A CN—/HN—HN—B 3R
e A TR NI T M A A N
36| dvdf b Essacuhemmsiomebl R - HIAL Fend O drdeas 1673
defi0ge 1N SChEYboxBmRbSRengl 38C: | R —CHZAT| MOTTPIRNOSIAf3
the_present i nvention containi antacryl onitlri lLe

sub@¥ilfuent ar&OBFBEAPEEYF r om BETwhi Eh’ j ¢ i|nMeyf n?774
pr epasied fromzﬁao@mdd@smyl bed || OFSCH QIexcept | 511.3

or

4- b"llni“{“ P—6—¢h ||%|. qt% ||ﬁ||y| afmfhe d
- ' ] H . M 445.3
4- brgmg)- - chl or 0-'6- On%]f pheny| -am ne i s 5 Us&§
pl ad¥-18f | 4- ahﬂnmha@SlﬁdeYlmb@rhyl -benzoni tri| eMa q Mef pr4p6.3
384 Tv2QUPT T Y R thanesulfonyl-phenyl Cl H Me Me 512.3
1v-21 3-methanesulfonyl-phenyl CF; H Me Me 546.3
1v-22 3-chloro-5-cyano-phenyl Br H Me Me 537.2
1v-23 3-chloro-5-cyano-phenyl H H Me Me 459.3
1V-24 3-chloro-5-carboxamido-phenyl Br H Me Me 555.2
1v-25 3-chloro-5-carboxamido-phenyl H H Me Me 477.3
1v-26 2-carboxamido-phenyl Br H Me Me 521.2
1v-27 4-carboxamido-phenyl Br H Me Me 521.2
1v-28 pyridin-3-yl H H Cl Me 421.4
Iv-29 pyrimidin-2-yl H H Cl Me 422.4
IV-30 CN H H Cl Me 459.4
al
Iv-31 3-amino-phenyl Br H Cl Me 513.2
1v-32 3-(N-methyl-carboxamido)phenyl Br H Me Me 535.2
537.2
1v-33 3-(N-cyclopropyl- Br H Me Me 561.2
carboxamido)phenyl 563.2
1v-34 3-(N-2-hydroxy-cthyl- Br H Me Me 565.2
carboxamido)phenyl 567.2
Iv-35 3-(N-2-dimethylamino-cthyl- Br H Me Me 592.3
carboxamido)phenyl 594.3
IV-36 CONH, Br H Me | Me 535.3
537.4
*
1v-37 3-(hydroxymethyl)phenyl Br H Me Me 508.3

510.4




acrylonitrile was acconplished using the Heck protocol
(SCHEME D). The Heck reaction is a

w@alosadisem cat al yzed cross-coupling or an al kePgi/EP2007/063224
aryl, al kynyl or benzyl hali 9'?2 or triflate and an
olefin. (R Heck, Angew. Chem Tht. Ed. 1995 33: 2379;

¥ A

A FC £ Mayuor Anpew f"hl L nt

A. rde Met j efre—ana SE. Pv@yer ruch V- M— ”M d571 3
1993V38. 5370. 2411-E ?71 &M and 1P Totcahdiani Meab e
d

h 373,
Chem Res. 199 -7). The olefin|can pbe sybstitut ec}
wi th el ectron- ing or electroniw thdraw|ng

gr 0gpsy9 A vari ety oinfRahiiadi um [SpecCi €31 canvide Ml | 1 280
i n¢l udi ng, but no; imted to Pd(QA¢)2 and Pd2(dbp)&7.2
Phosphi ne 1iga :a@ i ncorporated|into| the |reaction
m xture to sol ubi¥~e Pd(0) and a range of bases are
al sdv-4dded i Acirbekamglo-phanyl not || iBri { edfl t oONaHCEB, | [M+H]
K208, Ag2CO8, Cs2CO3. The reaction|is 15 typical] y3373

rum_in aprotic solvents however alwidel range of| 35393

sol W¥# Dol ari t i/fZCORMCH et i bIBs Wi th | A rleMet | off-L

The process i onpl eted by renpval |of the Bqc 608.2
protecting” p (step 2) and @l kylation the

pi pegiggine rni-trogen—{sStep3)—asgescriged—greviaustys
TAE;E%"?V Rsb NC W‘%HRsa 3 ILBF N HU R% RW Cp gg
Ar |R3 R4|R 5a R No. |V-1 phenyl Br| H Mg Me '
478,480 |IV-2 4-s onam do- phenyl HH Me Me [478.9

| V{3vassul f onamdeopaemeCd,6uMe BYE | 478. O CIl V-8e | 6122
3- ¢cyano- phen NH2 Me Me 440.3 V-5 3f cyano- phengi4.2
Br [ H M Me WO 2008/ 071587, PCT/ EP2007/ 063224 -31
| V16 3-cyano-‘prenyl HH Me Me 424.3| | V-7

rAYHdxani dolL phbydexyethlipenyive 448, 2 H \E e | Me | [M+H]
rar boxam do- phenyl Br H Me Mg 5213 INM-9 538.0

3

ret hane - phy 556.2 V.10 | 5400

Y Hanesul f olYPOBRERYPN H v ME 47

reviaanesul fonyl - phegpad H G| Me 49 CIV-|1RMe | [M+H]

ret hanesul f onyl enyl Br HdA M |576.3 1V-13 | 4912
pﬁé;jg 2

1
O =S = = = o~

l\f[e\/_ 1¥e 457.2
rar boxam do- Br HCO M 541)] I
rar boxam do-phenmyl HH A M 463. 83 1\V15

&Y xami do-pheny;—ﬁOHHMe Me 4ér. 3 H F | Me | [M+H]

00000.)00({0000.)0000

1
O

525.3
527.3

IV-49 CONHSO,Me Br H Me Me 612.9
614.9
*

1V-50 3-aminosulfonyl-phenyl Br H Me Me 557.1
559.1
[M+H]
522.4
524.3

Iv-58 4-carboxamido-pyridin-2-yl CN Br H Me

[M+H]
Iv-59 2-carboxamido-pyridin-6-yl CN Br H Me 522.3
524.3

Me

H
I N N Rllb
3
Mq{ & Rlla

Rj Rlla Rllb Rll
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| V-16 3-car boxam do-phenyl G H Me Me 477.4 |1V-17
3-car boxam do- phenyl CF3 H M Me 511.3 1V-18

wa@208resphenyl HH Me Me 445.3 [1V-19 PCT/EP2007/063224

3- et hanesul fonyl - phenyl F H Mg, Me 496.3 1V-20
3- rret hanesul f onyl - phenyl a H Me 512.3 1V-21

3- e ."n':su!‘cny! phefy—c3—H—ve—ive—54 22
3-cFﬁ ot 5- c¥an- phenyt“BE H Me Me 1537, 2 |v-5‘3 S
3-c¢hl orot5-cyan-phenyl HH Me| Me 459.3 | I V-24 56,8:3
3- ¢hyyoz07 S-cgy boxani doggghenytBr—Hrive e~ 55532 vgiam
3-¢hl'orot 5-carboxam do-phenyl| HH Me Me| 477.3 |V £§50‘3
2- car boxam do- phenyl Br H Me Me 521.2 | V-27 5524
4- canbexam der phenyl Bnvd Ve Ve 54L. 2 | V- 2BH [M+H]
pynidin-3-yl HH|O M 421.4 | IV-29 pyr)mdin-2-y| #$é6cH
A |[Me 422.4 1V-30 6 CNHHOd M 459.4] I1V-31 568.7
3- ariva®+ phenyd Brl H CIONe 513, 2 [WV/-32 OH [M+H]
3- (N- et hyl - car bgxami do) phenyl] Br H Me Me 535.2 5B373%.9
| V133 3-(N-cyclopropyl- Br H Me Me 561 553.9
car H¥x&m do)Bhenyl 563.° 1Vv-34 3- (- 2- hiydr o et hyIIMtH]
Br |[H Me Me 565.2| carboxani do phenyl 567.2  1V-35 571.9
3. (N-—2—direthvl-afino—ethv o} 592 2 573.9
car JX_% do)cpﬂfywe I 59?1\‘\5»ey IV-36 CCIj'(lHZ Br H Me B ;3]
t, P37 I V- 31 3= (hygroxynet-hyl)phenyl H-V i
5083510, 40 2008/ 21587 PCT/ EB2007/ 063295I 3p Lot
| V38— NHSCevE—DBr— T2 513, L TV39 VE—BT

H Me Me 535.2 537.2 [1V-40 3-carboxam do-phenyl Br H
ovwe Me [MtH 537.3

Compounds of the present invention also can contain an optionally substituted 1-
phenyl- or 1-heteroaryl-piperidin-4-ylamine substituent in place of the 1-benzyl-
piperidin-4-ylamine (TABLES IV and V). The aryl or heteroaryl substituent typically is
introduced onto the piperidine ring prior to incorporation onto the pyrimidine core. 1-
Phenyl-piperidin-4-ylamines can be prepared by two methods. Fluoroaromatic
compounds with electronegative substituents (40, R = electron-withdrawing group)
undergo a direct SyAr displacement of the fluorine atom by piperidin-4-yl-carbamic acid
tert-butyl ester (Method A, SCHEME E). Fluorine substituents are generally significantly
more labile than other halogen substituents. While hard nucleophiles like water and
hydroxide fail to displace fluoride, soft nucleophiles like phenols, imidazoles, amines,
thiols and some amides undergo facile displacement reactions even at room temperature
(D. Boger et al., Biorg. Med. Chem. Lett. 2000 10:1471-75; F. Terrier Nucleophilic Aromatic
Displacement: The Influence of the Nitro Group VCH Publishers, New York, NY 1991).
Removal of the protecting group (step 3) affords the requisite 1-phenyl-piperidin-4-
ylamine 44b. Alternatively, the displacement of iodo- or chlorobenzene compounds
substituted with non-activating substituents is catalyzed by Cu(I) salts (Method B,
SCHEME E) (J. Lindley, Tetrahedron 1984 40:1433-1456; ]. Hassan et al., Chem. Rev.
2002 102:1359; D. Ma et al., J. Org. Chem. 2005 70:5164-5173).
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539.3 | V-41 CONH(CH2)2NME2 Br H Me Me 606.1 ,, 6
608.2 IV-42 CO2H Br HO M 556.3 t, 6 558. 3 IV-43
WODNBGHSRCH2OH Br H O Me 612.2 ,, d 614.2 POERE2007/063224
3-(1, 2-di hydr oxyet hyl ) phenyl B Me Me [MFH] 538.0
540.0 |V-45 3-carboxani do-phe‘né"r‘ Me H Me Me 457.2
IV-46 CONH2 Me H O Me [ 1, 6 491.2 1V-48 CONH2

Br HF Me [M+H  525.3 273" V-49 CONHSO2Me Br H Me
Me 612.9 ,,_ 6 6149  |V550 3-am nosul fonyl-phenyl Br
H M M 557,1,5 | Y58

4- car boxam do- n- Cyl  ON| Br. AHae ag29deidped i6 SZIFBIE B
[ MEH] 1 V-59 2-car boxanmPH¥2 pyfi di n- 6- Yyl Br H M
522.3 524.3 M H¥® NC ON C_R..‘TRJ,IQ;@LAJN NR M
Rlla R RaRR Cul

proline

R
12 4 DMSO 44a: R' = Boc
—_— 44b:R' = H
X Method B

42: X =Br, I )
Ar
2
44b Y. N SAT
10b: Y = Hor Br = | )\\;
P
N
H
46

NHAr'
2
Y. AT
- -~
B — 1 7 [ dmy -
/)\N 48b: Y = Br
H

The 1-(hetero)aryl-piperidin-4-yl amine was introduced into the pyrimidine using
reaction sequences analogous to those exemplified in SCHEMES A and C for the
corresponding benzyl derivatives in TABLES IV and V. Thus the 4-aryloxy compounds
were prepared from 10b or 4-arylamines were prepared from 28. Incorporation of the
acrylonitrile side chain was accomplished by treating 50a with acrylonitrile under Heck

coupling conditions.

SCHEME F

Me. Br Me Y
44b j;j( Pd(OAc), Step 2
HN > HN PhP / MeCN [ 50a: Y = Br
Ay X step 1 Ay X AT CIL-CHON 50b: Y = CH=CHCN
[ (L O ®
NT NS0,Me N

N

49 Ar = optionally substituted phenyl
X =Meor(Cl

TABLE V

RSb
RLQ—I}{I N 11\11
N
Rsi{3IfN \Q\I\
Ar
R4

Cpd.
Ar R? R | R* | R®* | R® ms
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WD 2008/ 071587 PCT/ EP2007/ 063224 -33 1V-51 Br CH2OH H
OH [MrH] 566.3 568.3 IV-52 Br Me H OH [MrH]  550. 3

wo2084715%7 53 Br Ove H OH [ MtH] 566.7 568. 7 | REBEPB07/063224

OHHOH[MH 551.9 553.9 |\V;55 Br F F OH [ M+H]
571.9 573.9 1V-56 O OMe H OH1M+H|  522.03 IV-57 Me

QIP\ Ll r N Ll 02 1 Conmaoiinde ~f + hA o~y "ot

LAALSLIR | A~ TEE COTTPUOTTO O Ot CHTC P COCTIt

i ént | on al’soakoaphesdnt ai n lan 6pti onallily | stibst Meut e | 424.3

1-v-phenylybigho b-Geieprayy! -|pi peN di n-4yylapi neve | Me | 5813

aoanz\z

H 1 h
gll UCIIL Hn I L;C UI LII LT UCTIZy T~

pi ‘per i di n- 43 "rABLES | V&@hd V) PrrnetanyMeor Me | 503.3

hét-ér opr yb- cSllH)bﬁdnhlﬂ(bl-@ﬂényI yp| callgnis (5 Hntradyuced prve | 442.3

tiv:_spl erLarne 1 1 tio T gprporation_omtp th
pyr i mi di né C&@P’éamligp & vI pi péfl di n- 47yl abi ne¥'ec W%e >20.3

prepar ed3b1yethamesquQmMHmyl Fl juor oar omgt ilé | cHNpoMRdS Me | 530.2

W € ec%rgﬂg%%ldc\)/ghg,ny STt S A0 1 R ¢ Me,| Me | 4685

el ectron-w rawin ou n\ undergg a dilrect

di'6PI afemerrarbofamifie phénybr | NeCAtGHEDy H | H | CI | Me | 4885

prerT 1 &b FREPRMLG1 2010 TR T BUTYT | et er fWTod 4625

NE BY uorine‘substituents lare generally
S tyentsqare—ge a1

A SC sub generally
siVghli f caﬁﬁ’&‘l‘thﬂf’é" l?félyll abille titah othed haHogeMe | Me | 4584
sybstituents P"WATe har d nuct egphi les |ike water and

hydr ox deSfCé’ibPX%BY”d]fns?ﬂY]ace flu de,| $of1 Hucl ¥sphies 4444

| Vkig phenol s pyiidindagol es, am nex  thilel $ ANd S@ME Me | 4005

. (| + 4+ +
dIVI_BCb undet U f. LI I ﬁ di bpl atcl LI B Ll Uﬁb [SAVASI B L

room t enper Boger| et “al ., |Bi'org. ‘Med."°Ch 4014
L&tk 2000 1;@&1&4551’1—27;5 F. Terri@F NuclBophHl iicMe | Me | 479.4
AR/ OFERL ment T The Inffpence of Ttiye [N(LT

G oup ICH_ P &gg‘jﬁ New. ankd Iy 105% e | gelsplayte | 4794
ofV-téhe| pr ot es:atrnlﬂcgpgernwp (stlep 2N af floxds |t ke | requl sit e M+H]
1- nhenv! - nineridin-4 vl amine 44b |t armati vel v t he 429.4

C AR A ) AL LI A B B = L R i e & LI~ 7 oG+ AL AN LN o B~

di spl acenent of _i4d6Y or chl or obenzene conmpounds [M-+H]
sibstituted W on-activati ngNubst ilfuents |isle | Me | ° 305
cat al yged by salts (Method B, '

[M+H]
V-18 3-carboxamido-phenyl CN Br H F Cl 544.0
546.0

CONME,
V-19 562.2
*_d CN Br | H | Me | Me | 5377

The compounds of the present invention may be formulated in a wide variety of
oral administration dosage forms and carriers. Oral administration can be in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions,
syrups, or suspensions. Compounds of the present invention are efficacious when
administered by other routes of administration including continuous (intravenous drip)
parenteral, intramuscular, intravenous, and suppository administration, among other
routes of administration. The preferred manner of administration is generally oral using
a convenient daily dosing regimen which can be adjusted according to the degree of

affliction and the patient's response to the active ingredient.

A compound or compounds of the present invention, as well as their
pharmaceutically useable salts, together with one or more conventional excipients,

carriers, or diluents, may be placed into the form of pharmaceutical compositions and
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SCHEME E) (J. Lindley, Tetrahedron 1984 40: 1433-1456;
J. Hassan et al., Chem Rev. 2002 102:1359; D. M et

W@bR00s/031580r g. Chem 2005 70:5164-5173). WO 200B¢DERD87/063224

PCT/ EP2007/ 063224 -34 SCHEME E. Method A 12 + F /
KZCGB Art, Are and Y are as defined in SCHEME B DI\/SO

0 BB g U R PSR ASdR 35 MR /R o
d@bpiyseHimf Bpnyintignal gt edie oy ¢onYeI®10nM prop@rtioans] with 48githout

Jddfribhal aylv%%gm SuadShr CPI'HlC @s and the unit dosage forms may contain any
hetero) aryl - p| per | am ne was I ntroduced

ifas! erhisctigramauet Abthg srthgg mgr@é}@ﬂ %ﬂﬁn@é‘éﬁ%ﬁé wath the intended daily

abAbogRs td & ¢hipls &m&qihhfm&@ tienl S6HIEHSER rﬁaédbecérﬁ #byed
% e rﬁﬂ@e va ves,in TAB IVan‘ée ®

rres n en d
st by DR el s SRR VEr et siaarEn et
il ubatioss,an Yiqaids sech a/sebbltlpne rsasrpedsmma; amBBions, elixirs, or filled
I‘ [ n C
é%gglnpf’o IR 3t i 8 foRE DYoL S it R I ln M iistration:
peivkihe taopef siryl @Wtﬂm@tl@eﬂ&mr@terWS& ANppival rgparation will

AétRaiN 976 G ERR)B0 B &R U957 act'Ne'c'o'rﬁpo)und or RO o{lna‘és%) The term
50a: Y = Br 'N X step.1 CH2

"

aHgRgration” or "dosage form’ is 1ntendec\\I to include b(%lfllcélc\)ﬁl and liquid formulatlons
of the active compound and one skilled in the art will appreciate that an active ingredient
can exist in different preparations depending on the target organ or tissue and on the

desired dose and pharmacokinetic parameters.

The term “excipient” as used herein refers to a compound that is useful in
preparing a pharmaceutical composition, generally safe, non-toxic and neither
biologically nor otherwise undesirable, and includes excipients that are acceptable for
veterinary use as well as human pharmaceutical use. The term “excipient” as used herein

includes both one and more than one such excipient.

The phrase “pharmaceutically acceptable salt” of a compound means a salt that is
pharmaceutically acceptable and that possesses the desired pharmacological activity of the
parent compound. Such salts include: (1) acid addition salts, formed with inorganic acids
such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid,
and the like; or formed with organic acids such as acetic acid, propionic acid, hexanoic
acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid,
succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-
toluenesulfonic acid, camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene-1-
carboxylic acid, glucoheptonic acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid,
salicylic acid, stearic acid, muconic acid, and the like; or (2) salts formed when an acidic
proton present in the parent compound either is replaced by a metal ion, e.g., an alkali
metal ion, an alkaline earth ion, or an aluminum ion; or coordinates with an organic base

such as ethanolamine, diethanolamine, triethanolamine, tromethamine, N-
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N (E) NSOZMe LN-'~-NH 49 Ar = optionally
substituted phenyl X= Me or O TABLE V Rsb R2 N N'N

wiRe@sa71s8T NN, RAr R4 Cpd. Ar R2 R3 R4 Rya PSDEPRB07/063224

No. WO 2008/071587 PCT/ EP2007/ Q63224 -35 V-1
3- cyano-phenyl CNHHM M 424.3 V-2

%‘Eeg{yggilgéa%% 8 8&!‘]@(@' Wlﬁ%éfog%\ge dggvﬁve ¥l ac1d1c pr%ton which can be
8b5<tla¢tbd>t<afnrdm @hemh arGN gkhikl oinaviganda@tign. V- 5
3- car boxam do- phenyl CN Br H M Me 520.3 V-6

3- nefha @?éﬂfefd%ﬂﬂmﬁ)&ﬁﬂwll %Ece'ﬁ‘ta'ﬁle'@lt&@re@l%@sa?ts fo¥méd from acetic

gag j}ygbgggmrg&cgﬂ @ﬂ9{1 t]p.pqqs onﬂfeaqlcg gngelc ng, phosphoric
ﬁc_lﬁ,&ﬁlbﬁrgidﬂ_ldj g;tﬁh ﬁ(ﬁlﬁ ) S.O%H l_[fdt@l;luM? Ngﬁ%ﬁgﬁ zin¥; aHrEli m?griegilm. It
SR B ERT AR phictrBd's o Bedll agbpie Gig iuce
polvandiaddigeon for@N (bbliFthd oleryd@Diosms \bdl Bmpsphisivastefingd kyérein, of the

4 V-14 pyrimdin-2-yl CNBr HM M
%@%&H%ﬁdi@@byrlmdln 5-yl CN Br HMe Me 479.4 V-16

3-am no- phenyl CN. NH2 H Me Me [ M+ 429.4 CN V-17 CN
H H Reli rlpm;p]]aratg)ngglgcl@e ;[qwq.q}s, tablets, pills, capsules, cachets,

suppositories, and dispersible granules. A solid carrier may be one or more substances
which may also act as diluents, flavoring agents, solubilizers, lubricants, suspending
agents, binders, preservatives, tablet disintegrating agents, or an encapsulating material.
In powders, the carrier generally is a finely divided solid which is a mixture with the finely
divided active component. In tablets, the active component generally is mixed with the
carrier having the necessary binding capacity in suitable proportions and compacted in
the shape and size desired. Suitable carriers include but are not limited to magnesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,
tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa
butter, and the like. Solid form preparations may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners,

dispersants, thickeners, solubilizing agents, and the like.

Liquid formulations also are suitable for oral administration include liquid
formulation including emulsions, syrups, elixirs, aqueous solutions, and aqueous
suspensions. These include solid form preparations which are intended to be converted
to liquid form preparations shortly before use. Emulsions may be prepared in solutions,
for example, in aqueous propylene glycol solutions or may contain emulsifying agents
such as lecithin, sorbitan monooleate, or acacia. Aqueous solutions can be prepared by
dissolving the active component in water and adding suitable colorants, flavors,
stabilizing, and thickening agents. Aqueous suspensions can be prepared by dispersing
the finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and other well

known suspending agents.

The compounds of the present invention may be formulated for parenteral
administration (e.g., by injection, for example bolus injection or continuous infusion)
and may be presented in unit dose form in ampoules, pre-filled syringes, small volume

infusion or in multi-dose containers with an added preservative. The compositions may
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of the solution or suspension. In the case of a spray, this may be achieved for example by

means of a metering atomizing spray pump.
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i ncl udes both one and nore than one such excipient. 20
The phrase "pharmaceutically acceptable salt” of a
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amh%rdkyﬂumoylbdmnaydrl)chbmaﬂn(ﬁomeﬁﬂne oir divhiirotearafldoroethane, or

%Bgr? d]f%&i%%' %the%l%llg ls“ fTBQ 5&0%& 'nga’y coﬁ&&%ﬁ?lﬁlso%gh&m a

surfagtind syctas asisBint fliimd@sg@ﬁ drug b be sesttoediive meteeed valve.

ﬁilt@t@llaﬁ&@}bﬁfé%%ﬁ\?es&llglfegféh% A& b r%vﬂ@cﬂ’ 1} zhﬁ)'rﬁlnﬁsalﬂrff BB¥8er, for
t o] uenesul f oni'c .aci fonic

aci d ul
geple apﬁwgﬂwaﬁ g poping)in aéw@?%ﬁ%wger% $ry6 91 lpgtose, starch,
aaictl, degihatbehaphas h?dr@ﬁ'}fpiop)arrﬁﬁﬁlmyél]ﬁm[&@ bod p6lyalﬁyl@yrrohd1ne (PVP).
# th | acet i 91 1 ty cetl G b

b, PR R o) Bl At st TP B2 Siipogiion may be
pyﬂmnxymaphtﬁneﬁnatﬁmexmsabmcynmabecnduusgeaﬁég'gdadnorbhamf

9@05} RilcH *thea}gcg/\'&el? Snd 'Hé%dm‘?ﬁl bjf%éﬁls bPLATRE alé@e”

aci pr ot pres &nt I n the pa nt  conpoun
elther is replaced by a netal ion g., an alkali 35

met aWhealesiggd, farpuilatioas ey bprepared Whéﬁteawmmﬁaﬁﬁﬁed for

g{saﬁmr&l cﬂﬁfreﬁ%d/\te%eﬁseadﬂllnﬂﬁﬁﬁfﬁlﬂl&l bahe ﬁctﬁiélqﬁgr%ent For example, the

e ahno | e anol am n Nol am.ne

SRR PRt O S Bg iy fo et ey b7 daTsd pr subgptancous

dnigfdellgérw davitase Thaswedletitxey byskens ae atwphsgedendrendesainad eclease of
%ﬁi\ﬂ%h&d RY @ecgggarthﬁ th%ﬁ%ag&t C%%Elgr?c%t\lﬁﬂl %ﬁegﬂ% m I%gimen is

F)Wéfab rG@l@ppmdsnnér@mdecmall @ﬁha@'a epteand are ighuentiyragtagied to a skin-

s@ e E&fd%gpgft‘)'fh@‘é&hb&un@&ﬂ 19tere!§ygarnoﬂw lférdoﬁllﬁﬁ:édimth a
sul phuric acid, neth ane@r fonic acid, naleic

1.d,
PrS3HER FRhansera g AZeng tladedectaaccyclopeptng2aRaie, ~Sustained release

8@%%}/5'{9@% afeSihsbited @albdilltauﬁbusil it t@Md sﬂ’&@ﬂﬁﬁl lld?@r blylsurgery or
? EE r@frsﬁpodtrmi al t&ﬁre 51 1 lubl

5}\%% Rl 0F POATY AR 1Pl LR G Tat plividspiubie

addibiramene.gosihsor(esobbat esj biodegradeblegholfroenre.g., polyactic acid.

(pol ynor phs) as defined herein, of the sane acid

addi Sﬁl%lesl%kﬁlulagghé Q?Ifl@;vml 25%(:@15‘[‘1&[‘%?1%' d'iﬁil%nts and expcipients

powder s, sul es
@,@piﬁé@bﬁé i B@mmgm Ehesifeeﬂgq %dePr@%cﬁ e Pé@rmﬁeyslar’wdlted by E. W.

SR fih, SV adREBUBShIA e:oﬁ{paﬂp retsehss fEé@t%n, Mneﬁvm A&kl§Ped
F ct as. diluents | a b nts, %> ZEr s
Bpliaélé)ﬂtsgwng%é% %gr t 88@ atlo&is l)fvd e teachings of the

preesiestuat ioyasyidé abnetowd |fsnrmuletgcrratfmnzgpagemihlsnoum ofadministration

%ntﬁgl?tsrlé%gér gg(hg?élgé#)sﬁl%is 3“6319 ?& g‘n’v V\ﬁglog‘h&&rte[blee& cotmLpromlslng

rﬁhﬂheﬂﬁmﬁ@UVU’dIVIded active conponent. In tablets,
the active conponent generally is mxed with the 15

carr Tﬁé n‘fc‘ﬁiﬂc@ﬂor% bethe %%&%%hﬂéh?g% ﬂ@)greﬁ@e?ﬁl@érﬁ YndrB soluble in water
Ssui or IO S acte I N e. Sha
e 9 @lﬁ%gg Q%F@Y 8 F3S} ﬁgcorrw&lﬁlﬁféebmtnogwgoqﬁfgiaﬂons (salt

farmul/idnt esterHHESI, @10, wakbamaWdlwﬁa@nthunhayeaﬂaﬁﬁwanjhm
gléﬁl) x(/:vFH SHHA! the or(%%gr‘?feskﬂlpo%%tle art todr%)(()alfy fire 352 o? administration and
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tragacant h, nethyl cel | ul ose, sodi um
car boxynet hyl cel l ul ose, a low nelting wax, cocoa

whedoserissand the |ike. Solid form preparati onsSPOEEP2007/063224

contain, in addition to the apégye 20 conponent,
colorants, flavors, stabilizer buffers, artificia

nﬁ%ggraqtgll‘}rrléan of %&I‘E?lﬂﬂ% c%rncpouﬁ Bﬁcﬁemq_fna}lal%gqg Ehe atcoklnetlcs of
ﬁieswesan‘eccmmpct@ldb éorfrogximual bcaxﬁfntlmh @ﬁectatl ipatieritacl ude
l'iquid formulation including enulsions, syrups,

eli XTB@terﬁQ’%ﬁa@éﬁzuﬁ@iﬂ teff@&ﬁle TR nfGH %Qééﬁlere?iﬁ ?IP@%F@ hiPRSount
These i ncl.ude solid pre aratlons

? ar
BRI B TRORE Pt bg B8 o1 giad 4ady Fhe Status of an HIV
pifepian ahh bamonitordd by rhefsarigg vise loddnRINA )srsnérEorg T-cell levels.

d, i | uti N i I
Khe et b pddiaed s fhiinddualreulennes i A RIS ey sasgy That
ég@g¢ san wwcWiths wide litits depaaling tzm monoohieft®rs oich as the severity
8161%9 ease Bg{@atg&? | ég%rﬁ%dg@lqerglqleaﬁl@ PRI foPYe th(e::l gatient, other

di ssol vi ng ter and
gyilicaments emhcwlaﬁl@ §he Hatigyos bemgtrs@freqi,u the pyite gpdiform o

ﬁd[l’hﬁl‘f@ﬁ*tl@ﬁ afld el efepéilléf@soéiﬁil SHSRERS bPHe rﬁ@f'cabﬁra@ﬁﬁ&ﬁﬁ @elolved.
Sl n e | ne di v lve.Co
Fﬁf U% %ﬂg dﬁ%&gspf bgtw, w@w%@ha%ﬁl&r tépg mg/kg body

ﬁryrghhpdrlday ghwtdd be elsprﬁﬁmatﬂﬁi hlyblnﬁﬂielraply@ﬁé/ or$wdbrdbination therapy. A
C?erfeQPeX Ocreﬁt 'E\Xéa?é? %sl hfxﬁglzn ab31] dO P g%c%ll\,ﬁ ltSh% m%?k%svﬂgoﬁly weight, more

uspen e conp ou n
pmf/@rﬂd| Qghamdigb(mg lﬁ(bmgihgd:toelal wegght pad evesepraferred 1.0 and about 10

ﬁ%fﬂegl%o% ﬁ/\%tl%hcl)?el( &ayd: Thub¥ot %Hn@ﬁ:ﬁs'ttgﬂon %Y 7@%%@@'3(%1 bpd dsage range

ti'nuous i n u5|on)
wpé%ﬂéma@eut hmgrip O- 7R dppr g ﬁaﬂa{@ﬁé%ﬂeégn by a%mmmt«rré@ as a single

a¥dabgeD, diviaed Jios\ag)éswyplcaw btesh Oind NdeBdbdsipedl@s€ Generally,

Efhater ittty 0 s Bat peee [ EpU0 Thoseum doggof the

tmhpomui: Rheenis, e dosgpenaceasd bsfeimﬂ iimamertts until the optimum
gfl@# fdrg%imdﬂncﬂla éat?ent %qgfc(ﬂgﬁ iﬁenlgf:!) {rg{ﬂll:_)l( é@e{mig%lﬁgases

géscyibest hareinadll ég aile, wzlahcmt eundue @iﬂeum@tlogand@mt@lame on personal

KE&M‘EH&S eiﬂ%ﬁ%ﬁ&eangrtgf’&kﬁaﬁlr&l of ngllk a[\)/ﬁgf%g?ﬁlﬁg hy h&BRain a

et ab g., , and
&ﬁf@eﬂaﬁ lge %?cg%(ﬁ pEogat efrthe pampounqsiof fhe pypssat @)Ventaqahfor a given
dBysbasdpitind fornul atory agents such as preserving,
wetting, enulsifying or suspendi ng, stabilizing
and/ e df) Scﬁmrersl{s 09 tha nven i nAEhteeEtQ%téovel%hdt I'r]g < (:anvbe
|ngred|eﬁf mﬁ for i hed by aseptlc
pdoinagtérodh 1ro¢0r3bleam¢rewstb Iandthgr arbynﬂayagght, ighaasiagnuclepgide reverse
ﬁQﬁé&lFP&@e fnmbltocf OZHI%EHJI‘ lﬂbh %cg‘églgg ?ev%‘ég tﬁ%&plp@asﬁ HihtﬂﬂlEHr%r HIV

vehi ¢ terile, pyrogen-free wat

BIESQIAYSD I@rr M%enﬁh@ 3EHE PAPERR] BhithesfvBEVY erSﬁkﬁ g asigninistered
frodonti1RAtER] witld a A6tRE M ngihIrall do@k th@ a&tﬂﬁy@&yﬂﬁﬁﬁ&r@as@& over the parent

oi nt nen ans or | otions,

Sorm e Wheh i Treaens S hagn PErPe B pemigration may be

tarantileat @dseqiidritiabwithgespedt so drat of thy nublasgdeMdrivatives. "Concurrent

%ﬂ'ﬁ ntlétroarglog'f a SL% pljeﬁl tlth ?n ﬁﬂe?%dr%&%tt%’ﬁog %k herll erﬁ? Sﬂtnz? same
ornu an aqueous or

ba@@r ahdllffwrelnlt tlrrws géﬁ@tradstremog@f 3oLy pamwcngeoﬁselt dhre sm’ﬂeélme can be

%Hﬂtl:v%ﬂ by R RABAN SlatiSh @@itiuh o%g%%ré act%e%ﬁgr'é&'eﬁ‘lg or by
ent s, ' suspendi ng agents, i ckeni ng agents, or

sEnfiply Agehtrcoura lﬁtﬂl%{%ﬂé?ﬁé’f & 9%115110&6 784 f9png with a single
adivenp&ltr ation in the mouth include | ozenges
conprising active agents in a flavored base, usually
sucrose and acacia or
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tragacant h; pastilles conprising the active ingredient
in an inert base such as gelatin and glycerin or

waeesoslssand acaci a; and nout hwashes conpri si nBCT/RR2007/063224

active ingredient in a suitable liquid carrier. 20

The conpounds of the present iInvention may be

If’rglr ?Hl aﬁ% ungersto%g] the{tsret:#érae%lfe%rﬂleraesfl? tq tl%?e{ﬂ%%rlltt Sk 1en Ao pro;Lhy‘I'\elms as
ykN axio; tbe regmeobebristipgrorditipss, find gtat ﬁ@l treatmeni@! fhignals includes
ﬁféttire\é?mgrﬁ'mﬁﬂﬁﬁhs 5sswg1 é%@ﬁé%@lﬂ&l@ﬂﬁ&%%%w tregt‘ﬁ{ent of a HIV

exanp stirring. nol t en hono eneous m xture
}I§6¢lﬁafﬁswef¥ Bereinplep %lwﬂémr%megt YeRoPREESOf BeipEHRer
E(Qldi@(ﬂi assédisted With @ intididted BPHTV erfEQITAOOINHS cBhicAlREmptoms
Elf i nvention may be fornulated for vagi nal

| st rati on. Pessaries, tanpons, creans, gels,
pastes, foans or sprays containing in addition to the
acti Wbe pimgneadéwittl mopdratarsrarepsfaasblpmeukindesagd formnkeln such
ﬁ{rfn bR Iprgpﬁﬁlt%rgﬂ IS ?@&l%dffcir Hle(‘o EQHBBEJQ Q(gliltgfnug%ﬁw%ﬁﬁg Eluantltles of

I nvéntion nma ated for nasa
tfieerct e @tnilmnb rTheygpledespgnfermcan bpp Prekdget Rreparpyon, éhe package
Eé}ﬁalﬂﬁ%ails&@:&/ hﬁé/ntﬁ%s o?’&eﬁ%ﬁi&msh@d‘@s’ pa@E&E@tabfe@H capsules, and

Pov I i vidher ﬁl&powg@? s it gﬂ&%@?ﬁ&r M igefeatblen cacher,
boloaengetitsélh er itahh ¢ tloaperafriage siirapgest aay ofihpsetih @ackaged form.
this may be achieved by the patient administering an

appr ?Rgse %geﬁn 1Bl %ﬁqgﬁrggipap&g t}{ﬁj fgf@N ar% rBQSeCF R)l egwtabfgqm?sre skilled in
suspensli Ii) Ii']

ﬁ@mrtet@e*dom@ieaéx anpéretapg andr@amctme the Pﬂﬁ?@@’( lnwgnm@ i dyrsgould not
§PE@H§1&3%S lM@tlgg% B8PSt th PG L RZ084! 191@1%1?)% belIl%QHJSl&%the and

ounds t he” present invention may be fornulated
1“’(?#““5%‘]38 ‘%ereﬁﬁlm nistration, particularly to the
respiratory tract and incl udi ng i ntranasal
adm Bishplatti on. The conmpound will generally have a
smal | particle size for exanple of the order of five

(5) ar T8y, 3 5-di _
R s e T L ]
hﬁfr@pcmﬂzélﬁbn The active ingredient is provided in a
pressurized pack with a suitable propellant such as a

chl or,of ocar C) for exangle, H

di ch d égrgﬁn& an tu_dlumfl u 'Frp’tl\iw e or

di chl or epNaf | uoro or carbo id ot her
sui t aBr'e gas The aerosoFHnPéy convefli ently al so CH,Ph
contain agsurfactant guch as lecithin. The,dose of
drug nmay be co al ve. i

Al ternatively e =dctvenelprdimdilebns! my be provi ded
ina formof a e a powder m x

of the conpound in a swtabl e powder base such as
| aCt D%nzﬂtpa;ﬁdthhn 4sfianicl (dernnlvata mamls MR&SSOSLH 93-0), DIPEA (

Xl%%}l‘%l%}sl ¢§| bis8ld- ylcgﬁor?l e mo(%n élo Y)pygr ol i di ne

carrier w Nt he
da@fa ylb@zpnyrﬂel‘ﬁé Opevgi 16 oowphosdre mmbma i MIp3¥sehi el

{NQHHEH J I@Q(S@ f&oj' m 'fff?g cr%ﬁ@%l:@oﬂ Hlu&ﬂ%’e{s%ol‘aﬁ apoured into water and

cartri % latin or blister from
b«m% hTh%r@SLﬂawwhl sreglidpensdiiereds weshed WIWW&@ dfedgypder vacuum.
tﬁhzatl\émfbrﬂﬁmx@/ﬂexaﬁqeg aedraéd @smE3nI-das pivBRak@d: H-NMR

R BT a8, Apatd for RESTALTER 08 1 20

RHY e @nt2H)F2i 3 éxahipl 203 trheH), 1.81 (m 2H), 1.38 (m, 2H); mp 158.0-
159.8° C; ms (ESI) M = 492, 494,
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conmpounds of the present invention can be fornul ated
in transdermal or subcutaneous drug delivery devices.

wab@so7det i very systens are advant ageous when BUFERI00B063224

rel ease of 20 the conpound is pecessary and when
patient conpliance with a treatfent reginmen is
cruc nds. transdernml _.del j ver si.e re
fr eqtatit AR P4 LR E R PR
moo@nbdbﬂ&iwa$ piiepared @saloganslyadxsept b wee nplared witht4h(2achloro-
fdidl i MARGRLthyISBzonifT0 168a).

1- dodecyl aZa-cycl ohept an-2-one). Sustai ned rel ease

deliv systens are |nserted ubcutan ou in
the LupdspRar( (aprenybyinstidgety aélamgkwﬂwéﬁfn‘loﬂ n%r?eS dimethyl-
berhdattir| (IVIphag p&p@ﬁaanslug@ﬁse/ dxo&t 52 Re tdpdiaded wathl 1i-phhyl-

sol ubl e nbr . | L§ cone rubber, or a

BiPsd lé]f%éfgfgrfl%e %&%ﬁp%z&é'%j‘pol yactic acid. Suitable
formul ati ons al ong with pharnaceutical carriers,

di | uBxamspladd expci pi ents are described in Remi ngton

The Science and Practice of Pharmacy 1995, edited by

E. WG (3Mar fs- Bponl}@qlm%y@ﬂld %Langle RY ) 1k tniath-51yPino] -

East enn fornu ation
E’é’ie@&‘ﬂ byl ﬁ‘/lk'@gff‘l? ﬂ%éamlé?ﬁu%u ons within the
teachi ngs of the s§e0|f|cat|on to provi de numerous

f\porulatiBns for a Hi cul ar routrén of (adMi nistratign
Wi t R 1\?;\[1"? ng,t he 05|t| Qns o 1t\l‘l‘frﬁﬁp es nt
I nyeAlon u s wibl & or =2fpr om si ng N t NHAc

a€?|V|ty The nodi fygtion of the Bfesent conpounds to
render sghem nore soluble in water 35 or ot hejs
vehi cl e, for exanglsg: = mgymgg6eﬂﬁﬁmypﬁﬁ§prplished by

m nor nodi ficati orns (inf formil ation

esterification, etc. ) which are well within the

or di Egg)ﬁ 81%.0 % (15 Perﬁcﬂﬁ 4a¥l%u’ngrlot)ﬁ%r§n%cﬁﬁll %oylx\@ -3 Wd&?étﬂyltﬂ%zomtrﬂe

ordin
é’iﬁml?urrgt 9.842 s hehd - @d@@@m@ﬂ)mﬁwgmw/ 1083R0¥mmol) were

cSHbHes ﬁgﬁleb?{][dl?ﬂm‘? fvifh P&obioct yi@tc Cﬂmh‘é WA thik BIABH was added

tO man e the r macoki netics o resent
@2%& %IFOH%QWMF B@Hé@zép&ﬂ Semfréi in; G2 pkeqf died. After
;ﬂhemg at RT'féherig ﬂb@ie&ﬁ&bdsfﬂt@f&:ﬁ&iﬂ dndevahedftimeasitiI®AM. The

nmount d to red S t ons. of o
b SLEEE I Va® Wi ontRN i vdgigid T rata (it purified
bmﬁﬂemephmkéHHKbUﬁU090%ﬂﬁdCNy0m%axwmomxﬂRAbuﬁ@tégmdknﬂto
) J el sfhe dose will be
%g?@&?gﬁﬁggp%agaﬁﬁgu 3ﬁgﬂwﬁgﬁu5§%ﬁ%nts in each
particular case. That dosage can vary wthin w
i mi The t¥pwing wiyge opparedumalogaw!y acersr (%ﬁ@qm%sphﬁﬁ@ -acetamide

szayl%@lawc}] bptlfhtetahﬁhsﬂ%esl?@aﬁenﬂ%s{gel -4 (@tﬁirﬁﬁj'% b&rﬁk?mad;tﬁi)apg (pyridine-4-
e nal on l.en 0
PERTEaHEE ¢ QiR R chot kel (oBbrRg trbahyde) 18

{thezolott- earbaideHyd e ;i-0f(4 XOrmad hienz atitrdt ), 610 &Nd 4tfloemyl-phenyl)-
che‘?afnl? d?)”‘f% If_,gﬂgol? ’&E’cearrl'a ‘T&‘e%?d@f t15§31'ﬁ91'1%% ePd ga%élﬁékﬁf&?)' I-14 (3-

m nr’'s
ﬂe@mb@ﬂwddduﬂebmuhlhﬁﬁiab@ﬁmn4©bhw§ﬂkg body melght

per day shoul d be appropriate in nonotherapy and/or in
combigahplen therapy. A preferred daily dosage is

bet ween about 0.1 and about 500 ng/ kg body wei ght,

nor e r rred 0.1 and,abo t 100 ody wei ght

o s o e e LR e b B -4-vloxy -
MSdjhiethybbeayitrilehiss) for admi nistration to a 70 kg
person, the dosage range
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woul d be about 7 ng to 0.7 g per day. The daily dosage
can be adm ni stered as a single dosage or in divided

walomagess7 typi cal ly between 1 and 5 dosages pePCTIEN2007/063224

Cenerally, treatnent is initigted with smaller
dosages which are |less than the optimum dose of the
conpound Thereafter, j{je dosage is increased by snl

reqentls until the ﬁtlnun120 lee flor t he
g @F % ani ent % Yjeached, e %£q¢ any s S0, Me
|n t Nln Jwease escri bed her NW | )

W t hout undue experlC ntation and in reliance on
personal know edge, eri ence and the discl osures of
this appBication, to a¥certain a theragdutically

ef fective amoupk ofy Lhg xamanndsnpf| t he present
i nvention for tient. 25 In

enbodi ments of the invention, the active conpound or a

sal t o m&gofﬁmalﬁ%ﬁrﬁ%&e QDAY 1S R, P 11

ant|V|ra a nu |I'eosi de" revers
bmm@ncmmﬁwthmstdfmkberaﬂm Hep mwp A48 lmn@Bsn SMP (8 mL) was

WeMRéPS 1bb‘a@$&J 3Rt ?ﬁ@re‘a&mlprhb@lﬁre%as Bhl\(nloﬂé@hﬁé%@ EtOAc/hexanes,
i nhi bitor. Wen the é1gtlve éo ound t@g erivative
gpncenirated prevagupind Ryrdicddpy Si ﬁmaﬁ%ﬁrwkw ting viHbt:AgrO
@BAja¢btoat/hagees tol didrd o8 imk dfy By thesdlide Heasad (DVs0)t hie3 (d,

PR Ay 2 e ALer o U8 T Dohaa Ve T 254

2Pl (|sa3H)M2t7ﬂl (medpect.13 @, ¢ihp.05f(nt He), 18sl(endidel .49 (m, 2H);
ﬂgrEgﬁ%hM%§ "Concurrent adm nistration"” as used
erein thus includes administration of the agents at
the sane tinme or at different tinmes. Adm nistration
of tf&wpledore agents at the sane tine can be
achieved by a single fornulation containing two or

mor e4QSIB'rthﬁ}loi-ZlQI—GQh&lﬂ’(zﬁqeQﬂfolﬁylbaﬁzﬁ)Uﬁﬁé@dlhiéﬁiflhl)ﬁino] -pyrimidin-4-

i mul Qu of two or nore dosage
HsPHe G e%‘/@g‘ﬂ’éf’% figd}-160 agent. WD 2008/ 071587
PCT/ EP2007/ 063224 ]él It wll be understood that
ref erences herei n1P8"§ reatnent extendIIo prophyl axi s

as well as tot r eat ment ndi S0,Me
and that S¢he tr nt o mmali( lu esNth
treatnment of humaps as wel| asB rani

Furthernore, treati@Bmt of a HV |nfect|on as used
herein, also incluges treatnent or pr@@bylaX|s of a

di sease or a 5 conditio at ed
by HV infection, or thEAﬁii@bﬁﬁbzﬁyaﬁéﬁﬂﬁmmbhe eof .
The pharnmaceutical preparations are preferabl’y {n unit
dosage fornms. In such form the preparation 1s

subdi vided into unit doses containing appropriate

quantilpifeemer2-(pineridiaté-viemésmpoieitin-4Taexim 1-daeehjebenzonitrile
fr iy Q%BO%H@I)P@WEQ eslo B BRRsRE 59N 4 rhd)©.038GKASE wJe@e combined in

ont dlscrete itlies of ration, suc

A RE LR BT e a gty b 213 UrSE B S feHeToh Bhse BPLC (10 10
aanuMENﬂ)w%squanhEFAHnﬁ&dg&&gﬁﬂhﬁbﬁkﬁ@ﬂ4hﬁgafba@su%eJFAsdt
&ag{egwn het, or lozenge itself, or it can be the
appropriat’e” nunber of any of these in packaged form

These exanpl es and preparations that follow are

pr ovil de®llpwingiatst eraparsdenglogpiisbidescept Mrveasaeplaged byrplebenzyl
BIR&EL Y fa‘eﬁ@%@&@@ q7§‘@-d)r61909feﬁﬁfi G148 -Rle@RBRulfonyl-benzene), I-

i nventi on. g
18 (4- bromomethyl— —n1tro enzene) I-19 (2-bromomethyl-benzonitrile), I-20 (3-

bromomethyl-benzonitrile), I-21 (4-bromomethyl-3-chloro-benzenesulfonamide) and I-
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15 be considered as limting the scope of the
i nvention, but nerely as being illustrative and

WO 2@B8osBRT ati ve thereof. Exanple 1 4- PCT/EP2007/063224

[ 2- (1-Benzyl - pi peridi n-4-yl am?ZP) 5- br ono- pyri m di n- 4-
yl oxy] -3, 5-dinethyl - benzonit Ile (1 2) " i H A0

%ﬁﬁ%ﬂ%@é%ﬁg enzohc %c1darﬁlg%‘i %steélwas c?]n(ilens (f Wlt]il %ﬁﬁnd the
gst@erms\lydpilyred Mdﬁhrl:i@MamuchS(RHB kb4 (Qb@mmmbtéyl p}ABRNme)
50541-93-0), DIPEA 2.8 nL, 16 mmol) and
4- (51-B5 QAPpRY QIQHQBQOQ(YJS imxgéﬂi'Sé Whk W&ce@w’i_’th 3 chloro 5-methyl-4-

rreth benzlonltrlle ; g {TTTD

AnYinmpo) iR maﬁaﬂow)a %@né’fl P06 58 agrertaged 4-

B’hﬁn&ﬁetﬁ@l 5-ehlokd-BenAanNddr e was cool ed, poured into
wat er and 25 brine. The resulti ng white solid was
filt vvlth wat er a er va
recr b I TRk DRl aehia b S g s B Tgn 415
bfonie-2-(ggpeaidinhit tybansiob ) -dryripkifivRe -y (oRKS®)chl oo ngé‘élyl bdﬁbzomtrﬂe
Zlﬁf% {3s reg ed xrtlg(f lir[ﬂno?ﬂézh Iieéggf&r)o 14- ﬁle%%nggﬂfo‘ﬂyl l}éﬁzene, 4-

bmny_x}q)leth)[l IB]@F\"? bp.]}zarr&deg,zqu( rozp.gmeqlwl iggfogo bfg@ngsdf/fonamlde
f(cﬁalg% M= 492, 494. WD 2008/ 071587

PCT/ EP2007/ 063224 -42 4- [2-(1

- Ben eridin-4-ylam no) -pyrimdin-4-yloxy]

-3, SE%W@IEE - benzonitrile (1-1) was prepared

anal ogously except 52 was replaced wth 4-(2-chloro-

pyr i BCilorodd-y2-6ky3-cBlobe-dimehimydsulbenit-driiyb)i-bigeri &8ed-ylarpino] -

fruﬁf H-‘;i-ﬁo&é} EPB% -bpﬁﬂ%glhhfy (1z48; y! am no) - pyri mi di n- 4-
oxy enzonitrile (I1V-1) vvas

pr epar edRanaI ogousl y except 54 was replaced wi

1- phenyl i pi peridin-4-ylamn A(rCASRN 63921-2

3-
Exanpl g (3-{ #tep3 step 5 \N N
[ 5- Br onib- 44 ( 4- cyamo—2,€- di )'\phe
m

pi peri di [M-]l yl met hyl } - phenyl ) aceta de (1-13) Ar HO X (N
OC
H @pa L—’HSOaaR YN + Arg R4l ZI:;NI; NISIM N Brstdre 4:N6 ISR —

60b: R = Br
step 2 Do 60e: R = ON

OAr' 1
—
5
NJ\N
H

BrCH; SO,Me

SO,Me

1-48
Ar! = 2-chloro-4-cyano-6-methyl-phenyl

Cl 66

step 1 - NBS (100 mmol) was added to a mixture of 60a (100 mmol) in HOAc¢ (200
mL) and the mixture was stirred at RT overnight. The HOAc was removed and the
residue was diluted with EtOAc and washed with saturated Na,COs. The combined
organic phase was dried (Na,SO,), filtered and evaporated to afford 60b as white solid

that was used without further purification.

step2 - 3-chloro-4-hydroxy-5-methyl-benzonitrile (60c) can be prepared from 60b
as described by G. D. Diana and T. J. Nitz in U. S. Pat. No. 5,464,848.
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AcHN 56 1-13 Arl = 4-cyano-2, 6-di net hyl - phenyl 10 4-
[ 5- Bronp- 2- (pi peri di n-4-yl am no) pyri m di n-4-yl oxy]

WO 3034diseet hyl - benzonitrile (56, 17 ng, 0.042P@TBP)007/063224

and N-(3-fornyl -phenyl)-aceta g:le (8.2 ng, 0.05 mmol)
were conbined in MeOH (0.3 niL vvlthldrop of HOAc.
To e 5e%l taptuosoflébcf%{blinféol 1ndI\eUglP (éi‘O IFB)W% a86ed2po I'T1t_10n wise

PL-c boro e res
bThHDS(ZM mpafol)emdltBe stikturd wgp stitrefat Rofor23) min. t hretheessutting solution

c{dehb?{l F‘fj.’) ﬁfrfml?1 di ﬂ@srpfc%oﬁ hik RS Wil M}reﬁ%@ N€in mlcrowave

|ne trate and washes were concentrated I n vac

Eﬂﬁé k. nEherrgagiiopapiktyre g eroles andr pagttionsgl he%ﬂgetwa%t%c The
HRleGuE hOertvoas W M Nith Bt e, aﬂh@&ﬂﬁbﬂ&fe)@ﬁfcfseﬁe@@washed with brine,

?TF LE530.)" Bisar®d R b Mgined ipapuiatred i e Betttep

aithbogouiicyti@xcept N-(3-fornyl - phenyl ) -acetam de 20
was replaced by the al dehyde in parenthesis: 1-4

4-fg
((: ar b h 19 K@ 6lﬂ)/vas %f[ed%g gag}/tgdan?s}t\;%?g)e%solution of 6%a (6.9 mmol)
e lﬁﬁ%h@r{@LBc al0d&h ge)r thejregction mixture was warmed to RT and

%t%r?#@%?h?ﬂ g[‘h‘é@éi%ﬁ%)fﬂ %lmﬁ‘d@é wa L%nﬁl{-led4W11;[h NaH|SOs,hd11uteid with DCM and
- r -penzonj |1 e or - phen -
y&%ﬁaﬁﬁ%wrﬂtﬁ N aeé P V%ﬂteé 25 5151561&% Hg&iﬁ?,r’hﬁﬁeﬁ% dried (Na,50,)
élﬁd‘kﬂeﬁbb}%@bﬁﬁamﬁtﬁ@@.l Tehyedid)ie whs pdrifiedtby SiO, column

ﬁtgo%%g b:?p Zyge %ﬁ%%wﬁ} E&ﬂgc/flexane 623 l)qlotahgch 1n%ermegla¥edleé g (83% for 2

1t€1QS40lf/é2Hr]anesul fonyl - benzyl ) - pi peri di n- 4-yl am no]
-pyrimdin-4-yloxy}- 3,5-dinethyl-benzonitrile (1-3)

V\D 28 9& QZ\%%&?mP gféﬁ? ﬁf@ﬁ{n‘?&%@&hz wmﬁl(ﬁﬁg‘l\ﬁl\/l C'_go mIg was
stgrq_d af 1205 @ for ?4h cgvla%rezct@rumﬁféwwas sRRGepIrated gngd PHFIQ%PY

bfephrh@ife APLCQI@ing Wil BleCNPHRBAO 60@0.600, ¢ 6% ) 8649 asaittlte solid.
1- brononet hyl - 4- nethanesulfonyl benzene (120 ng, 0.48

re ac%_‘_%.ﬁ - % rog“%\tac acldlS (r g% s (*dﬁ% U{IOI’I 013 6421 (OILB?nmol) in

EﬂM\él(heﬂcé\ n‘e&T Eh@mmctemvveatseded At Rdiomrnwhd Pl sofveatiwhyremoved
EAﬁ)rS Wél@ggt( E&f/@)O&yMSltchtt'v%g ug\édt vbltﬂmﬁ Qllgélger é)unﬁcatmn

ceto xanes to afford 98
solid: H NVR (DVSO): 8.13 (d,
(d, gep7- 7\lei7<(ﬂer§ of 6y (0. B/>ypmol), 6% 1754mgs> (Cb‘}spgl)f 1&93100 86-6)
N TER.(84 nhIS),in NP (1 Zal03vals Stirrédiit, R2fof 2 H. Mhe 2 tio? midure was

(86 Dy pr2o 3 AR eluting with MelReLd 188 T0.78 ) (8206) of 1-48 as

white solid.

I-26 was prepared analogously except in step 3, 60c was replaced by 3,5-dimethyl-4-
hydroxy-benzonitrile (CASRN 4198-90-7) and in step 7, 1-bromomethyl-2-chloro-4-
methanesulfonyl-benzene was replaced with 4-bromomethyl-3-chlorobenzamide
(prepared by NBS bromination of 3-chloro-4-methyl-benzamide, CASRN 24377-95-5).

1-27 was prepared analogously except in step 3, 60c was replaced with 3,5-dimethyl-
4-hydroxy-benzonitrile (70, CASRN 4198-90-7).

1-29 was prepared analogously except in step 3, 60c was replaced by 70 and in step
7, 1-bromomethyl-2-chloro-4-methanesulfonyl-benzene was replaced with 4-

bromomethyl-3-chloro-benzonitrile.
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ms (ESI) M= 491. 10 Exanple 4 4-f 5-Bronp-2- [1-
(4- met hanesul f onyl benzyl ) - pi peri di n- 4-yl am nol

WO poosiomiséi n- 4- yl oxy} -3, 5-di net hyl - benzoni tri | BCT/EP067/063224

S2Me H Ar' O NN / S02Mme 56_4-} Il I iNN\ | Br
CH2Br 59 1-16 Ari = 4- cyano-Z,%-di met hyl - phenyl 4-
[ 5- Bponp-2-.(pi peridi n-4-yl am no) pyri m di n-4-yl oxy]
- 3, Eﬁ)&mn%lfﬁyl -benzonitrile 15 (20 ng, 0.050 mol),
DI PEA (0.025 nL) and 59 (14 n% 0.055 mml) were
combédoriord- {6 % (4ricyasio- Dl yis phanosr) -pirimBlIC2f demizg |-
P/'%)eHHffan- Hﬁéthﬁﬂb@ﬂzeh@s‘ﬁ%ﬁ%nﬁﬁ%ﬁ%j"PLC (10 to 90%

CN/ 0. 1% aqueous TFA buffer gradient) afforded 24.4
ny of | xl6 as the TFA salf, + MtH = 570, 572. The
followi g were prepared apal ogously except 59 was

repl ac t he bénzyl omi €€ N‘anar enthesis: 1-17
(4-bro @t\hyl-ﬂgr%rol- t hgnestl f omyt=terze™), |-
18 (4- bronoekt hyIPF-nitr Z , 1-19step4

( 2- br onomet hyl - benzonitrile) H1-20 (3-
?;Qgp yda: Rezoni tri | ep=— 1221 =Boc

4n 0T h=Bw'chl or o- ZebgselH onam de) and | WO
2008/p1587 PCT/ EP2007/ 688224 -44 22

(4-bro t hyl - 3-chl or o- benzoi ¢ acid net hyl ester was
condensgd with 56 and the ester yms hydrolyzed with

Li OH i eo | ) 4 (4-br nonetTy T (y)ll_lllunllc;.
1-53 whs gr epdr ed andl oghusl y exppt 582 gﬂé’?ﬂﬂ%'ébenyl
with 3-¥l ONO- B¥me€ify| > “SO,NH,
[ 2- (pi peri df{n-4-yl am no) - pyri m di n-4-yl oxy] - benzoni tri

l e and 59 was replaced 4- 5

br onge@t hyddidmaladet benzangodein dit) Mas add&Bingietidn € solution of
45 1B eR e g AL Bl i EXEERY-20 A EPhARSd W

pighiomp@irimaidinel (& xyhe3 CASI Reg NG 38%4-P3HL ) benadbieilt The ecactordmixture

r Wi : ,
R BB RS BTEAIG: theesctiop e somplss he gt s repoved i

e primeffard|0-230 eH BB BY) Ioé AStamh vl wan@sed directly in next step.

4- br ononet hyl - 3- chl or o- benzenesul f onam de 10
r espgep b Vel pixtle B (BmardPhddl 1 @-ndaol)lwas fused at 150° C for 2 h.
{f -chl or o- 4- net hanesul fog I -.Pec{ig éb . .
The beéftllcm Wpﬁgvl%cHgl]ed an %url 1€ )y O, chromatography eluting with
ByOAdathekane 4t:3) xyprdo.080 Hydo-d9enafortat ri l e (1-48) R OAr'
QAr' step 3 Nstep 5 NJN R’

step 3 - To a solution of 72a (1 mmol) in DCM was added TFA (1 mL), the
resulting solution was stirred at RT for 5 h. After the reaction was complete the solvents

were removed in vacuo to afford 0.460 g (100%) of the TFA salt of 72b as a yellow oil

which was used in the next step without purification.

step 4 - To a solution of 72b (0.2 mmol) in MeCN was added TEA (0.3 mmol) and
73 (0.2 mmol) and the resulting mixture was stirred at RT for 6 h. After the reaction was
complete, the solvent was evaporated and the residue purified by preparative HPLC on a
30 x 100 mm C18 ORB column eluting with MeCN/H,O to afford 0.023 g (22%) of 1-23.

Preparation of 4-bromomethyl-3-chloro-benzenesulfonamide (73)-

The title compound was prepared by NBS/AIBN mediated bromination of 3-
chloro-4-methyl-benzenesulfonamide (CASRN 51893-27-6, R. Wigwag et al., U.S.
Publication No. 20050282793).
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M O 26a R 1~ NN OH H step | 60a: R=H 62a: R =
SMe 64a: R' = Boc p 60b: R = Br step 4 62b: R = SO2Me

wWGeL@p/061564b: R' = H step 2 60c: R = CN QAr' BCEPP207/0p3224

NNNNS®2M HBrCH2 \ /| SO2 1-48 d 66 Ar' =

2- chI or o- 4- cyano- 6- net hyl - phenyl 15 ste 1 - NBS (100

a}dded to a mxture of 60a (100 mrol) in HOAc

(200 and the m xture was stirred at RT overnight.

The HOAc was renoved and the residue was diluted with

Et 0Ag-Ghierovlshédt (ichlorasdtayara-gherapcpgrimihe-2cdambined cpiperidin-1-
Vrr%WleBﬁ@ﬁ@suH@&xﬁffdkgﬂzé Naz2SH), filtered and
evaporated to afford 60b ‘as white solid that was used
wi t hout further purification. 20 ste 2 -

3-chl or o- 4- hydr oxy- 5- net hyl - benzonitrile (60c) can be
prepared from 60b as described by G D. D ana and T.
J. Nitz in U S. Pat. No. 5,464,848. WO 2008/ 071587
PCT/ EP2007/ O6§Z 4 45,ste 3 - To a soI ution MeOGSOc

%“6? g anB%ﬁ in N ) o \aﬁ
te% th xtur S st r f"or 3
min. T8 the resul ting sofu]flon add 6&0(7 3
mmol ) and the ¢dat A SHE Xt ur e vvas sti rred at 140 Cin
m crowave |E;aﬁ6b Fr&OMeact i on mi xt yfe was cool ed 7

and partiti ongﬁPgoetvveen wat er and Et . The 5 aqueous

| ayer t OAc. Thepddrtb7hed extracts
wer e redichprbH-coarombenyl dri ed (Na2SOMS© PPl tered and
evapo hat was usﬁ/%ﬁl n the next

step wthout purification. ste 4 - éA(G mmol ) was
added portion wise to a solution of 62a (6.9 mmol) in
DCM ¢80 1 niSpdigoohettided 1 onrapl, Ai%en oil heayasided inoportioRr tieip eolution of
Wes] WRLJTEG ot andl“h]ec}esﬁﬂtﬁr{%_lsgltfo%rwa'% sﬁrrea_ hﬁ Sr helie Eh@ﬂlen 26a (1

m xt ure was quenc ed
meatlewaniddeds Ahe Fercdeon NbdEXYas sfred f%rrﬁ& rem aﬁé 2 1%1 Sicrowave.

ARtk GedRas &avesmplletee Bt ANeadhd@4)O warchddbe aﬁ@{h\e%qhemqahase was

evapor.at. esi due was ur| fi,ed
SRR R wolhs” B el S0 TS the solvent
afﬁf ongotantdeo rEdidd. 234g B4g1% BE%oh svhich wstispdin thE n62lstep without
%‘l‘r'oﬁ§a%0§ A mxture of 62b (3.8 mml) and 12 (4.2
NWP (10 nmi) was stirred at 120 C for 2 h.
The reaction m xture was concentrated and c?u“ fied by
step 2 - To a solution of 76a (1 mmol) in DCM was added MCPBA (4 mmol) and

the resulting mixture was stirred at RT for 4 h. After the reaction was complete, the

EXEH%BSIC

]|30c
N

reaction mixture was washed sequentially with saturated NaHSOj3 and saturated NaHCOs3
solution. The organic phase was dried (Na,SO4) and concentrated in vacuo to afford
0.304 g (98%) of 76b.

step 3 - To a solution of 76b (1 mmol) in NMP was added 12 (1 mmol) and the
resulting mixture was stirred at 150° C for 30 min. After the reaction was complete, the
resulting mixture of 78 and the by-produce from displacement at the 4-position 79 was
purified by SiO, column chromatography eluting with EtOAc/hexane (1:2) to afford
0.107 g (24.5%) of 78.

step 4 - To a solution of 78 (0.2 mmol) in DCM was added TFA (1 mL) and the
resulting solution was stirred at RT for 5 h. After the reaction was completed, the
solvents were concentrated in vacuo to afford 0.098 g (100%) of a yellow oil which was

directly used the next step without purification.
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preparative HPLC eluting with MeCN H20 to afford 0. 600
g (3699 of 64a as white solid. ste 6 - Trifluoroacetic

wa@eood/o{Gsb nl) was added to a solution of 64a POT/RF2007/063224

mmol) in DCM (10 nL) at RT. The mixture was stirred

at RT overnight. The sol vent s'reaned 20 to afford

0. 4Oq 5 ( ][(()) /‘2)11{%101'1 4?65&1':]18% \{A@nsfneu ?mé t{@%&@glo%%ﬁ\ileCN was

purifrcatio ure o
@(Bie@()?t.{l\?@ htmhol) @ASWQCB@IZ@@%C&GH ®)as stemetl aXBA” {09 3. rlfbe solvent

Nyﬁo&%edrgn)d tl’l‘@ﬁesﬁitu% Wagguﬁﬁe(ﬁ;;/ ]%Igéargtl\lﬂ? Hfrt@ b§r ???aira‘?ﬁe HPLC

e Was uri f pr epara
%@ﬁpmzl@ tne)méf 18&18 @olwsl guiigpopth HfeCN /eroatga 06 g (11%) of

gobid. 25 1-26 was prepared analogously except in step
3, 60c was replaced by 3,5-dinethyl -
hydrgxg-qfﬁzonltr|le ( CASRN 4198- 90- 7) and in step 7,
1-br 2-chl oro-4- net hanesul fonyl - benzene was
replaced mnth 4- br ononret hyl - 3- chl or obenzam de

( pr epdihderobdr { NBS Shi3ei-(atyiano- 2¢f-dimethyl-phenoxy)-pyrimidin-2-
r 13- ééﬂk 5). 1-27
aagngﬂégg%%gkgﬂ%ﬁégggs %ﬁ%%ﬁ%q%%§a§#%%@‘§§600 was
repl aced 3, 5- dlnethyl 30 4- hydroxy-benzonitrile
(70, CA 4 98-90-7). 1-29 was prepared anal ogously
except | Bm:GOc yas replaced by 70 and in step
7, br onmong or o- 4- nethanes ‘?bnyl benzene
placed mnth
o

%e enzoni T e &“@ 08/071587
P 0 ;623224 BoNEXa e 6 3- m 4414-

[4 (4-cyano- 2, 6- dlnethy 0 y) pyrim ylan1no]
P perldln 1-yl et hyl } esulfonam
AFED 12 %73 NerGh step 2 NOIN step 4 H Ar'
. % 172a B R 8— 68b: R = QarfH9op g = HOONE
step St ep I"- N |Ar! = #cyano-2,6-dimethyl-phenyl
4- cyano- 2, 6- dlnethyl phenyl [ ENaN-NC——S O NHR2—H-5-1st ¢
1 Sodiun1hydride (1 mmol, 60%in oil) was added in
por t s Oy ihg- Saazsaolgllsl};dld{@ 2°1f octzlg)e SQ?%%lﬁtacﬁTtertmﬁyl ester 80 was

resul ting sol ution was stlrre
aye@hlleérbdgkw Phocer Yie of - Migpr1uesseAg! Risglopgsl mé@@&O%OSWS%as
added. The reaction m xture

Preparation of 4-bromomethyl-3-chloro-benzamide (84)

A mixture of 3-chloro-4-methyl-benzamide (388 mg, 2.288 mmol, CASRN 24377-
95-5)), NBS (456 mg, 2.564 mmol) and AIBN (100 mg) in CCly (20 mL) was heated at
reflux for 4 h at which time TLC analysis indicated the reaction complete. The reaction
mixture was concentrated in vacuo to afford 0.426 g (75%) of without purification for the

next step.

step 1 - A mixture of 70 (10 mmol), 68a (10 mmol) and K,CO; (15 mmol) in DMF
(20 mL) was stirred at RT for 6 h. The mixture was poured into water (50 mL) and
extracted with EtOAc. The organic phase was washed with brine, dried (Na,SOy), filtered
and evaporated. The residue containing 68b was used in the next step without

purification.

step 2 - A mixture of 68b (2 mmol) and 80 (2 mmol) in #-BuOH was heated in a
sealed tube at 160° C for 6h. When no starting material was detected by TLC, the
reaction was cooled to RT and concentrated in vacuo. The crude product 82a was used in

the next step without further purification.
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was stirred for 6 h at RT. After the reaction was
conpl ete the solvent was renoved in vacuo to afford

wQ@2@80715871 88. 8% of 68b which was used direct | RCI/RPI0OX063224

step. 10 stc 2 - A mxture of gﬁb (1 mmol) and 12 (1
nmol ) was fused at 150 C for 2 The reaction
m xt [e; d an |f| b 02, chr Vi
ol ut Hig A e OASPRAIBES 1t omerRar F o) e RO a
RZQ Toogminfurd Ras ststed aBRT O”Werang@hdtthlml\wht W@saevenonattdl td afford
b_g4§)gM A@dgd TFA (1 nmL), the resulting solution

|dp?§e)d at RT for 5 h. After the reaction vvas
conpl ete the sol vent s re renoved cuo
af f odteR f - Agpixgure §3)6(101Fm’tq\£§ 84 fmungly @T%@O égrﬂé in MeCN (2
we)) hawstirdd wmcavmghu srﬁei rdaBtid e xd watepifiat b @edparative HPLC

B P 5. S S o e o o

kA6 t he resulting mxture was stlrred at RT for 6
After the reaction was conplete, the solvent was

evappﬁ@wgﬁ%emﬁdbg&m&& %Hrllll §tteﬁq éplﬁr(ﬂﬁfrﬂ% Lyve

HPLC on a g wth
Hargbepgmide wps spkicod gl 4d3r9212%eﬂ@f1 31charo-banzeegulinagiide.
of 4-Dbrononet hyl - 3-chl or o- benzenesul f onam de (73) The
t i t| B4g,arquoinad- Wer@{pﬁ@ﬁfeﬂdm@bbgblﬁ’&ﬁ/ SlcBN inebal 68h was replaced

CeRSHR P84 Hheplaro Rt L v e Pretergon bplaBARY {36 in step 4
mxomeﬁﬁmzvc@mmbmﬁwammﬁsaedﬁ@m EBPQOFMO63R24hloro-4-
éﬁgﬁ%iﬁ%ﬁ%})q}ﬁgﬁgz b}of%i}irk#%lpgﬁtﬂle -yl am no]

- pi peridin-1- ylnethyl}-benzenesul fonam de (1-25) Boc
N Ar BomptR912 Ar10 N-N Meo 2 S~N NH 26a + AriCH --~
so + T1 74 step 1 i Nstep 3L NN N Boc 76a: R =

SMe 76b: 1R2 {M%ﬂe&la}ﬁsulﬁn pb&z§1t)qﬁpél=1d7134 yMIhlérod ]-5-
odl um

ﬁif&” %gé‘ot&’fl ld“gg@ﬁ%{’ﬂ’ }:'}t%e Elm\ﬁg%al%f&éﬂm e [S%?FE)I on to a

solution of 74 (1 nmol) in NMP,at RT. The resulting
sol ut§lon was stirred for 5 m$Ar and t en 26a( OAFn"ml)
d. The . pgaction nis W
BOQ\C in a Bn Cr QugYe. | , o step 2
88a: R =Boc
step 3 Lo g p =1

\éN /(\/l /\©\ Ar! = 4-cyano-2,6-dimethyl-phenyl
step 4 SO,Me

step 1 - A mixture of 84 (20 mg, 0.922 mmol, CASRN 3932-97-6), 70 (176 mg, 1.2
mmol), K,COs (1.27 g, 9.22 mmol) in DMF (20 mL) was stirred at RT overnight. The
reaction mixture was poured into H,O (20 mL) and extracted with EtOAc (3 x 10 mL).

The combined organic extracts were dried (Na,SO,), filtered and concentrated in vacuo
to afford 0.2387 g (79 %) of 86.

step 2 - A mixture of the 86 (200 mg, 0.61 mmol) and 12 (147 mg, 0.73 mmol) was
heated to 150° C overnight. The reaction mixture was purified by preparative HPLC on a
30 x 100 mm C18 ODB column eluting with MeCN/H,O to afford 0.182 g (61%) of 88a

as white solid.
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After the reaction was conplete, Et OAc and H20 were
added and t he agueous phase was extracted with Et OAc.

wab@sorgani c extracts were dried (Na2SO4), filper/gpoamnob3224

the solvent 1o was evaporated IE’(E afford 0.234 g
(84.49 of 76a which was used I the next step w thout

pur I f L58 g[%ﬂo(%%ggﬁs(agged%ﬁso d)n({ 8§f (Y?n}rft&ll)]mTBb}\/[ ﬂ) mL) at
Rifﬁtldrserméeves’mght ebheagol VRt Way resholed mfetf’éxrd 010892 géﬂdml%hof 88b
WRRhGRIRE ﬁ@nhé&%ddfu%ﬂ&l | Riticigf.ur e was washed

sequentially wth saturated NaHSO3 and satur at ed

NaHCO3 15 sol uti og The or g(ﬂgt Bhase was dri

( Na28emd - anaidys 06 A8 Ht ko) 84 Bd W@OQﬁPGF@A (é) 139k) g MeCN
(ﬁﬁﬂ@ w@§ stﬁrﬁé@l at :‘RM Svernidlet. The QéddtibA mifure Ol fukiffedy)préparative

&ﬁ@ e ARG i 5%8%%0@%9%%&1&1?5 ENGAELg el 00087 e

Jdiiset e, the resulting mxture of 78 and the
by produce from di spl acenent at the 4-position 79 was
20 pE%hnfllilerby Si 02 col um chronmat ography eluting with
EOAC ane (1:2) to afford 0107g (24.59% of 78.

- To a | uti of 7 n DCM was added
TFA HZ rtt)(ZaGtﬁortOh‘émeﬁ@gtﬁf Eff%l E‘?ﬂ%ufﬁl??ft%% 453 oof uoro-
Rlrith@in-4-floxyM3 BdirhdiRylriRacshibile WBS7)conpl et ed, the
sol vents were concentrated in vacuo to afford 0.098 g
(10Q%9 of a yellow oil whichyyas 25 directly usgg!'the

Eext step wi thout purifiga \tfl{ WO 298/ 071@8;(\
R2007 063@24 —48=-AM NTo g—sotut®on
padery amr_} froenpstep m’rﬁ'lewl n Me J:\)
adde\ﬁl Et'3N (0. g nmol ) and 7 the reaction

stirfed at RT for 3 h. The §é| vent was euap t?éd Renigoc
the residue wasOpdrified by @reparative HPLC by %4b:R=H

prepgrative on 30
elttiRg-awi t hﬁﬁk E EI 0. obéq Cﬁ%j é;ﬁilmefgyl-phenyl
1- 26p 4Exanpl e 0- -

4- M - 3-
[4-(4-cyano- 2, 6-di net %5 phenoxy)zpyrl m di n- 2-

yl am no] -8-aza-bicycl®’[3.2. 1]

oct - 8-yl net hyl } - benzam de (1- 46) NH2 - Boc R N QAr'

QAr' steB0 - B4nixsirepf 20 @lesﬁ BhHo rﬁ:ﬂaOH dxsm @271-@?\1) (X0 A485 mg, 3.3
M (ggl(fébap%l g, r9?r§r%ol) in Dl\& ( L) was st1rred at R% overmgﬁtt The

reaction mixture was poured into water (20 mL) and extracted with EtOAc (3 x 10 mL).
The combined organic extracts were dried (Na,SO,), filtered and concentrated in vacuo
to afford 0.633 g (76%) of 92.

step 2 - A mixture of 92 (630 mg, 2.27 mmol) and 12 (460 mg, 2.3 mmol) was
heated to 150° C overnight at which time no starting material was detected by TLC. The
reaction mixture was purified by preparative HPLC on a 30 x 100 mm C18 ODB column
eluting with MeCN/H,O to afford 0.610 g (61%) of 94a as white solid.

step 3 - TFA (2 mL) was added to a solution of 94a (1 mmol) in DCM (10 mL) at
RT. The mixture was stirred at RT overnight and the solvent was removed in vacuo to
afford 0.341 g (100%) of 94b which was used without additional purification.

step 4 - A mixture of 94b (0.1 mmol), 66 (0.1 mmol) and TEA (0.1 mL) in MeCN

(2 mL) was stirred at RT overnight. The reaction mixture was purified by preparative
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68b: R=O0OA R' =1 Al = 4-cyano-2, 6-di net hyl - phenyl
10 3 -Amino - 8 - aza-bicyclo[3.2. 1]

w@edoanets87 car boxylic acid tert-butyl ester 80 MEBEP2007/063224

prepared by the procedure of D., Marquess et al.
di scl osed i n W2005/ 080389. P?epar at| on of

h
L Y A AL RREA T3 DB o Hortggos
pR3q)7ef 195. 5) ) | NBS (456 ny, 2.564 mmol) and Al BN (100
ng) in CA4 (20 nL) was heated at 15 reflux for 4 h
at M@J{gltmm T-e %Hl%td’%lrﬁethﬁl‘x’ésﬁl%&r%@-b%ﬂﬁd)r ﬁ@&taﬂam -ylamino]-

npl et e cti was .concentr
pRagsIE g- %?)Fygr%ﬁ Hﬁ@gﬂgbe@?e%ﬁsﬁl W RSB 'cfrtat%ppﬂﬁ except in
§top 11 9ewasneplbceitvaifh 2,8 5etrithlordphitivlidin€ (OASIRAD 5¢307603D1 ) |,
68a (10 mml) and K2COB8 (15 mml) in DMV (20 L) was
StIrE T for 6 h. The m xture was poured into
wat er ) and 20 extracted with Et CAc. The organic
phase was washed with brine, dried (Na2SO4), filtered
and #J4pbrianies:S-rme-6siidiyane-a it dinmtng- rH8BOXRAP Yt sudint 2
91Q§11ﬂtﬂxﬂ1géﬁcﬁ9 Mlhtt%t} 3QHfdr$Jb€§iahﬁﬂe (18026 2 - A mxture
of 68 and in n-Bu was heat ed
in a seal ed tube at 16 Cfor 6h. Wen no startHng

nel s det ect ed byO F\% 25 reéép
cool|ed o RF and eereembra ed i n=vacoo®™ Thellcr \Q
pr od 82a was us#Pin th next S§Pép wi t hod¥ T ur tET “Boc

purifagation. WO 2008/ 07158 N2CT/ EP2007/ 063222, - 49
ste 3 - TFA (2 nlL) was added o a solution of 82a (1
mol ) g N DCM (10 mrdﬁ)p BRL: R Thg. M Xt ure was stjgred
at RT overnight and“th adbvRABOMRS evaporated to
afford 0.349 g (100% of 82b. ste 4 - A m xture of
82b (1 nmmol), 84 (1 mmol) and TEA(O 1 m) in MeCN (2

5 m) VV%SI St i reg at RT over ni gl r%ac | 0f CONH,
{ﬁ]( ar, at iV n

1QQ am C18 N:ol I ut 'teﬁg Wi t h

0. 0424 g 829 1° 46R' T wa8 pr dpar ed anal ogously

except in st elﬁﬁz4 4- br onoret hyl - 3- cAMer obengani de was
replaced with

4- br omonetehyI[—3- ¥R 8rdicbehaeresyhioan@dineeyl-phehl [L- 49,
1-50 and 1-5 Wéb‘ﬁrze%arid_a.nat_ag.auMm_l n step

1, 68a was replaced with

5 br QBp1 2 Sédﬁihpll?)!'cﬁ’fdg (P)ﬁhh@t' @O%qn @ﬂ}jwaé Jﬂidtzclf' Bortion wise to a solution
ara

i on 56, in step

lert%wtaﬁt?t @déht tﬁsel@@ﬁ 2@&{%%@%@&’%&%@% T the sodium
h@fo&tﬂérgemlﬁysg WS @ﬂcﬂéalf%ﬁ_- 4 'nl’llﬁﬁﬁt) taaaelselutetsgﬂ% nb4>atnl gee\ﬁz@s stin@d for 30 h
Y om.de respecti ve . a e T -
Rl A biedede DRSS ctmp it MRy pat o DasF BIOAC
andBpO abd the water phase was extracted with EtOAc. The combined extracts were

{1ecf I\lTI£ @’5‘3&?3@ Q&HF %HAA’% egélyc}rat%d % foéﬁtdéx las Ql? 0 QRich was

used in the next step without further purification.

step 2 - To a solution of 98a in DCM was added MCPBA (4 mmol) and the
resulting mixture was stirred at RT for 4 h. After the reaction was complete, the reaction
mixture was washed sequentially with saturated NaHSOj3 and saturated NaHCOs. The
organic phase was dried (Na,SOy), filtered and concentrated in vacuo to afford 0.123 g
(38.6%) of 98b which was used without further purification.
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CF3 CF12 CF 30 -R N+ Ar1OH I N ON step 1 step 2 N
ClL 70 NNCL NN 84 86 step 3 r 88a: R=Boc QA C

w@3ws3/0R587H 66 No CF3 | Ari = 4-cyano- 2, 6- di neCT/Bp1007/063224

phenyl step 4 NN~ SOZMe I-55 ste 1 - A mxture of
84(20 nrg, 0.922 nmol, CASRN 3932-97- 6) 70(176 ny,

1.2 ol ), 20

was r ? d™ 1P§‘t%urﬁ‘i)f on\]/t%r%ed%‘f 8811@ % r eacck 9\@ Or{%)vas fused

mhmﬁzﬁd 59TE @rmqﬁﬁndﬂ)l%g@@ki olald0echivh whs IBled)dUectly in the
nbi ned organic extracts were dried

%1%% )é‘%%)%ﬁno%;lt Fur-[pceatlgﬁ.

tered and concentrat ed in vacuo to
- A ure of th

afford 0.2387 (79 /g) f ste mxg1
86 (204 g0 axo IOHTP& 0 &h%rrmol &tnl?ch‘bwascﬁdﬁs RN %NBS (0.5
hﬁﬁélgﬂ dTlg@rgllﬁﬁng:rrﬁﬁtal‘dW\lv@ﬁngalﬁ@r 1roefaﬁi2 zttQHTO mhﬁrﬁﬁ@loﬁ@%s quenched
ifie . arative
%W&éﬁruﬁhﬁﬁ%&r? RS ey PEYE dged (Faistpsb igBagd the solvent
fdmaykd 88eucuasfordit 2 3gdll0@Po) VYO 020084 Patlb®Ball which was directly

gggg/ F%OIQ&{ ?ﬁgéﬁo?tﬂlf%&‘f TFA (2 nL) was added to

a solution o in DCM (10 nL) at RTand
stirred over ni g@ht The soI vent was renoved to af

0. 038R § - ((egcotiogiof 382 (Oshmatplnad Giermsardeh TEA (2 5 mL) and the
?’e@dlitﬁl'g iatioRWab §tiredl dt QT fo8 & &, After hdfeXdtidhbvRicoBBRtd, Ghelsolvents

TR hetrat et AT O oSt 00t }@’as.agﬁhﬁw Sihich was

weesl theinextised withopt ppafi@tione HPLC on a 30 x 100 nm C18
ODB col um el uting with MeCN H20 to afford 0.0487 g

( 82 /@‘%ﬁ& e 0561}0 ﬁggﬁ?@o%m%{ﬁzM T§N was eaFlfleai TEél (0.4 mmol) and

2 rrgnqsl i @asulllgg mixture was stirred at for 6 h. After the reactlon was
E’é&ﬁbl@ledﬂrfé sélv}ﬁllméé}evé)p&atgﬂ n’?h@b’elsrd'a@ %Q?hﬁﬁéd 18 ﬁr@pa’fiZﬁveql{PLC on

éO N leq_rrmq @1@6)[@% QP% eé tgqggﬁ@ l\/]EgCN/EIéé to afforde(g)OZI g (18 8%) of

I1-2.

The following were prepared analogously except 84 was replaced by the benzyl
bromide in parenthesis: 1I-1 (4-bromomethyl-3-chloro-sulfonamide), I1-3 (1-

bromomethyl-2-chloro-4-methanesulfonyl-benzene).
Example 12

3-Chloro-4-{4-[4-(4-cyano-2-methyl-phenylamino)-pyrimidin-2-ylamino]-
piperidin-1-ylmethyl}-benzenesulfonamide (III-18)

]|30c
N
Ar'NH MeO, S NH
Ar'NH
26a + Ar'NH, — U 12 Y
104 stepl step 3 “B
106a: R = SMe
106b: R = SO,Me 110
step 2

— ” ) step 4 ‘ 73
Ar! = 2-methyl-4-cyano-phenyl ‘step 5

II1-18
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QAri A 94b: R=H 60 F I ! NI Al =
4- cyano- 2, 6-di net hyl - phenyl step 4 N N ~ SOZMe 1-57

WGeL@sA7158A ni xture of 90 (500 ng, 2.99 mmol, CASREP2007/063224

2927-71-1), 70 (485 ng, 3.3 mmp}) and K2CXB (1.24 g, 9
mml) in DMF (20 nL) was stirred at RT overnight. The

e r 9t ta Tl Bt 2Pt Mg AN g P Bk dGpmine-
b¢rgamtuleé>k®4s aahsolighen dyricentr{thd IS4 droipis ). t Breesdl vdtod was stirred at
?W @8&&&%&9 TH@: rgﬁ‘ﬁgﬁ m&{(ﬁr@t\'tl@{d%l&l £3300r )Zl@u{% Qé‘c'z(ﬁt%te was

Rligod g wasmd by dhla thiBaredTos 050 I R0URIBR  at

which tinme no starting material was detected by TLC
The teﬁactrbarsorﬁtmhl@feoms bl )fih @ICNIYvap heédar MioPBa. (MPh&ol) and

(0] 1 0 C | t
MRt b e G e b0 b ooy B Tefit oDy sgmplete the
sattich m$>ttere3/v&s wikled 2qudntiallp withdatechteécdbNaHS Ok and snuafed NaHCO;
904&1&9‘ TP galﬂlg plidse. S %griQ&Q\TQEOQRE terLd ?{n(ﬁne%tpwa%e C'flfford 0.296 g

tirred at t an e so vent was renove
(/lé)@% af d06taf ford 0.341 g (1009 of 94b which was used
wi t hout additi onal purlfication ste 4 - A mxture of

94b Qp 3 - manl shlutB@ dfQ0db MMMinol IR NiBAVA Qdded™) (11 AnMBGN the
‘§ l%\%[‘\évas stirre %ernl %I? The r.eacti on 1 h

Fﬁskl g Wasr%tﬂeé&%@d 55 g’é Aty R‘?\ﬁhfd%flﬁ‘?%aé?omp cte, the

R@iﬂklﬁg’ﬁﬁﬁtﬁ/r@@as?ﬁuﬂnﬁed HyBiOHRrGnarogaa 3 ekutidOvitmECIS:/1RBne (1:2)

EOlHTE oLl Aglh Ly QECN HR0 to afford 0.035 g (72%

or o- 2-

[1 (2-chl or o- 4- net hanesul f onyl - benzyl ) - pi peri di n- 4-
M nodtens H8uSi -ri ek selurign oAV (82 snmpher REM wanadsted (A mL) and

{hk- r@ﬁﬂtlﬂ?s%hﬁ[ms%ﬁr@@ @Jt ROGMS Y. RE&ARE réa@t1015w§§ &ﬁ’n ete the
90 was replaced with 2,4, 5-tri cﬁﬁ)ro

SRN
se?sf@rv@véyre%rfﬁ%enirfte@ iy Jacup 40 ATHE-E36 50, eBBEof TR saltof
{He-deyiadtoan2in6 aslh pElolydit 1|®h1eh ovay )11ssq:bveﬁl 1ﬁ1Mi¢@bN 2nd to which was added

enza
YEATL BRI S K2 it Bt R RO LFET 48 e R for o
Sftepth8 r¢acNoNwaBogmplikked, tieiBolkpiRt V86 extpopated @8hthe Restdi8Meas purified
%997@%%%&2 RpECSHMY 1168 thnitfS 0B oluhNeRtingwifd NidenyB,0 to

afford 0.0078 g (8%) of 111-18.

The following were prepared analogously using the aniline and benzyl bromide in
parenthesis: I11-2 (4-cyano-2,6-dimethyl-aniline, 73), 111-4 (4-bromo-2,6-dimethyl-
aniline, 73), I11-6 (4-cyano-2,6-dimethyl-aniline, 84), 111-8 (4-bromo-2,6-dimethyl-
aniline, 66) and III-13 (4-cyano-2,6-dimethyl-aniline, iso-propyl 4-bromomethyl-3-
chloro-benzoate). I11-14 was prepared by hydrolysis of 11I-13 with LiOH in aqueous
THE.

Example 13

4-{2-[1-(2-Chloro-4-methanesulfonyl-benzyl)-piperidin-4-ylamino]-pyrimidin-4-
ylamino}-3,5-dimethyl-benzonitrile (II1I-1) and 4-{5-Bromo-2-[1-(2-chloro-4-
methanesulfonyl-benzyl)-piperidin-4-ylamino]-pyrimidin-4-ylamino}-3,5-dimethyl-
benzonitrile (II1-5)



10

15

20

T step 4 Br NRp st~ Br NH2 NH2 11-2 step 5 102a: R
= Boc Ar' = 4-cyano-2, 6-di net hyl -phenyl 102b: R = H

waoosz1587 - Sodi um hydride (1 mmol, 60% i n oi | PCTVEB2007/063224

added portion wise to a sol utjg;{_ of 70 in NW at RT
and the resulting solution was™stirred for 10 mn. To
the s@di um phenoxi de é@l ution vvas%ﬁdded 96 (1 mol)

and t e resulting mixtpre was stigred for 30 h _at
N, Aft &Pt he regf™Nyon was oWyl et eyept 3t oh0-H
i - fRd Gkt et CHOH

i t romed™ bet vy ;
phasey wadleext r act 84" wiY h HeQAc. e €bnbin X001 B C8L,Br
were NB, dried (Na2SO4)NHfilteredYand the sol vent was
evaporated to afford 98a as an oil which was wused in
the next step without further purification. ste 2 - To
a solution of 98avHA&'DCM was addedNWEPBA (4 mmol ) and
the resyjting miture was ;gtirregyat RLAQLRE h. ¢
Af t oga the—react flonwas conplete, [the refctijon mixiuee
was wasttegd sequ 4J~akl y weteh6sat B ansiep 8
saturated NaHCO3. The 20 organi c phas# was dried
(Na2sO4), filt doand —cenpcentrat ed i acug to afford
0.123 g (%85de qﬁ?%&&%gh“%@ﬁegigﬁgh?ﬁ further
purification. WO 2008/ 071587 PCT/ EP2007/ 063224 -52
ste 3ygah m xt ure % internmedi ate 98b (0.5 mmol) and
(0 used and heated at 1500 C for 2 h

1%, mmol ) was f

t d @~ % of JOO, wWirch used girecily
in tme,)\ne t dtep out pt ﬁri‘i\l\g'ﬁﬁ%\f%%g@g&lﬁl'%e

sol utNonNof 100 (0.5 n¥Me im DCMwas added portion
wise NBS (0.5 5 nmol). The resulting m xture was

stir H5i: g thin at RT. The reaction was quenched
wi t h—at B R'Ad™ni xture was extracted with DCM dried
(Na2%®8), filtered and the solvent was renpved in

vacuo afford 0.273 g (100% of 102a as a yell ow oil

Whi citepv@s Padpaeionyof 4useo-2J5-diketigadilisd ep Wi t hout
purification. ste 5 - To a solution of 102a (0.5 nmol)

in Wwas _ a d TF . D .and e 0 [t

sot ot B8 ERoPad &Mk MBS Ry CRFEN Ptad g and
WaSNcGpI reme)]) in NME @1 ¥ Bk svas sieral wolee entoawediriadiariaowo200° C
f S}qf.fﬂ{egln%t&z vl Psélgg%ﬁto_%frﬁ&%@ ofRafdr Y I!nemds gtéy)lga G0 mL).

wa use he nex ep W thout purificatioh.

The aresipitatei s fiberedgpg t{f@fﬂzrarﬁfmsewat%cihweaaﬁléuermq

ERrA tednmith Fa@lat;t Tﬁéfcérﬁb%eamadr%ots mte ﬁﬁ@@ uNﬁgts_@g). nm@tsurlv@nt was
was sti.rred a 0 e, reacti.o

ESTRat aen S O add> b ah B 8nT FRE SHBLYHEE < be used
pitho@it facthbypyifepaomt i ve HPLC on a 30 x 100 nm C18 ODB
colum eluting with MeCNVH20 to afford 0.021 g (18.8%

of Jl52. zT(ﬁﬁofth-'n‘i’é%ﬂggYéﬁ?ﬁ)e %o‘?PQJif fo53M Al LIS FASRN 53250-
exce 4 was replaced by the enay '

83-2) was added under N to a suspension of LiAlH4 (25.5 mmol) in anhydrous THF (50
mL) at 0° C. The reaction mixture was allowed to warm to RT and stirred overnight.
Water (1 mL), NaOH 15% (1 mL) and water (3 mL) were added sequentially to quench

the reaction. The precipitate was filtered and the filtrate was extracted with EtOAc. The

o

organic phase was dried (Na,SO,), filtered and evaporated to afford 2-chloro-4-
methylsulfonylbenzyl alcohol (65b) as colorless oil which was used in next step without

further purification.

step 3 - PBr; (40 mmol) was added to a solution of 65b (21.3 mmol) in E,O (50
mL) and the reaction mixture was stirred at RT for 4 h. Water (1 mL) was added to

quench the reaction. The mixture was diluted with Et,O and washed with water and
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brom de in parenthesis: 11-1
(4- brononet hyl - 3-chl oro-sul fonam de), 11-3 (1 20

whe@somsshyl - 2- chl or o- 4- met hanesul f onyl - benzenrT/EP2007/063224

Exanpl e 12 3- Chl or o- 4- 14- Cee
[ 4- (4-cyano- 2- et hyl - phenyl am ?10) pyri mi di n-2-yl ani no]

Bl PRI RITT R NERSEPEBY P R S hboratd e
pesidu@ avas pepfidd by &Dstlelpn&t%raphv ¢lonng WitlvEt@aghexade &t :4 Ro afford
5. 2%8%?& 2- &loré@ﬁ@hﬂl@tﬁf ﬁ)enz;}xl %gbégldAr(%) as Whit:?_ ]S_OIidS

4- cyano- pheny step 5
WO 2008/ 071587 PCT/ EP 007/ 63 -53 1 -
sol uttERA - éfmg%%{e@ rép}%% ngaélégvas heatedo in neat in a sealed

dbaat DG(]" - Elig ﬂé@cﬂdﬁ&ﬁi&&ﬁb bedange { A4 sollitioraftdr 30n@th and started to

C at ed r S t irred
S g R i et BT 0L DR SRR PG Se s gh B
eammhmeh?e Thesuilidd prgdpeteonpirtiag E0%ags ubéd inereststegndithagtfedher
g@gﬁ%ﬁgnly with IPAto afford 0.204 g (80% of 106a. 5
To a solution of 106a (1 mmol) in DCM was
added I\/CPBA@% nmol ) and the resulting m xture was
sti r#teRl> aM B4 & mane}) wag adsed pRefiqnadse tp griolydien of compound 109a

CORBASR] B DERE( ISVIﬁB)CJt oo, mhgtre’\uirggosmos xmgéh@sﬂauowed éo warm to RT
uentj t saturate a . u ed,. .
RETREEd B e bk et R BRYEH R pad AT HEE0S Yiluted with DCM
AINBR SB4Y seduchtidlyed tlasaturated por@Oedvdter, afid brigk. OTRRAG ggnic phase was

dtJIQCP §’@I azgé‘)ﬂ']\?gdb[he QDQ\épg‘ltt €va féva%%roat&l S@edg%gl?ehv%s p]ug@gd ()g/’ SiO,
phinematagrewly ebutingreith BtOAGex@n¢ ol:1)30 afforsd 0.A71 £1950heof 109b.

reacti on was conplete, the resulting m xture was
pur'%&_ﬁ@ BYm it o<f|m) st PRI Wh Bl UL NGl f i NMP(S mL) was
at

Sitre FE bt %%%83{1 B WeaPried B DUC on a 3

wag0 anhl€d8 T8 (dlumn)el @it willoMelN/HeSub iva0.420lgib3%Nof 111a as
w%s[e ldrred at RT for 5 h. After the reaction was
@t the reaction mxture was concentrated in

vacuo to afford 0.0864 g (100% of the TFA salt of
step 7 - TFA (1 mL) was added to a solution of 111a (1 mmol) in DCM (10 mL) at

RT. The mixture was stirred at RT overnight and the solvent was removed to afford 0.700
g (100%) of 111b.

step 8 - A mixture of 111b (1 mmol), 66 (1 mmol) and TEA (0.1 mL) in NMP (2
mL) was stirred at RT overnight. The reaction mixture was purified by preparative HPLC
on a 30 x 100 mm C18 ODB column eluting with MeCN/H,O to afford 0.060 g (80%) of
ITI-1 as white solid.

step 9 - NBS (0.067 mmol) was added to a mixture of III-1 (0.067 mmol) in DCM
(5 mL). The mixture was stirred at RT for 1 h and quenched with water (1 mL). The
solvent was removed and the residue was purified by SiO, chromatography eluting with
EtOAc/hexane (1:2) to afford 0.030 g (64%) of 111-5 as white solid.

The following were prepared analogously using the aniline and benzyl bromide in
parenthesis: I11-7 (4-cyano-2,6-dimethyl-aniline, 4-bromomethyl-3-chloro-
benzeneamide), I1I-11 (4-cyano-2,6-dimethyl-aniline, 4-bromomethyl-3-chloro-
pyridine) and III-15 (2-chloro-4-cyano-6-methyl-aniline, 1-bromomethyl-2-chloro-4-

methanesulfonyl-benzene).
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the desired am ne as a yellow oil which was dissol ved
in MeCN and to which was added TEA (0.5 mol) and 73

w@ 2008/0m38T ) and the resulting m xture was stirPEERLI0FI63224

for 6 h. After the reaction was conpleted, the
sol vent was evaporated and the esi due was purified 20

by p rative HRLC on a;30 Xx 8 coj u
of ut IEIuPt R TteiaBoe B Sirfusd S P By aag M o-propyl 4
bromdr8ethfihg chloré-banzegtevadaftor gpa? 8o @ntalxplgoarsd gstarsiasdrydrolyzed
%ﬂﬁlﬂﬁHﬁh%ﬁu megnzyl brom de in parenthesis: 111-2
4-cyano- 2, 6-di nethyl -aniline, 73),111-4
(4 br ono- 2 6-di methyl - aniline, 73),111-6
(4- cB¥BRI9 18_ di met hyl - ani | i ne, 84),111-8
(4-brono-2, 6-direthyl 25 aniline, 66) and 111-13
(4- C&{QEQGB{ §5)e8- (mﬂh}droémmleth’aﬁesuilﬁﬁylﬂj’eﬁm -8-aza-bicyclo[3.2.1]oct-3-

br ononet hyl chl o
S BT ol B L s 0 Phoeg i 0BT 2queous
THF. Exanple 13 4-12-
[ 1- (2- Chl or o- 4- net hanesul f onyl - benzyl ) - pi peri din-4-yl a
m no] -pyrimdin-4- 30
yl am no} - 3, 5-di net hyl - Nrile (111- 1)
and4- &2 Br onpStER [ 1- ( 2- c?ﬁj:m” step 2 120a: R = Boc
met HAMe sl BOMy=—nz i) nN\g- y1 agp N 120b:R=H =
-pyr|n1d|n 4-y| ani no} - 3, 5- di neth benzoni t 1T Wg!2: R=CHAr

1 Q) / / { PL|/tPZLO 0 4 -54 Br CN
y%%259§<ﬂﬁé?§§§ﬁW‘he PH / -~ step 3 65b: Y
R yéé’ CH2Br NH2 NH2 Y 107
NHAr NHAr 107 15 66 26a -- ANNstep4N~Rstep

N S R = S step 7 111
Boc OB migtare sEpnBrah 0ok (Coppmafiar 42 il iy NMP (5 mi)
Aas stiFredl-at Y 80F0C Jy@nighaeTiydrogheaytion ddixte¥éMes blidifidd bRpreplarative
I]—'ﬂ){_c%n 2%0 X 1&[ mm C18 ODB column eluting with MeCN/H,O to afford 0.502 g
(56%) of 120a as white solid.

step 2 - TFA (2 mL) was added to a solution of compound 120a (1 mmol) in DCM
(10 mL) at RT and stirred overnight. The volatile material was removed in vacuo to
afford 0.709 g (100%) of 120b which was used without additional purification.

step 3 - A mixture of 120b (0.1 mmol), 66 (0.1 mmol) and TEA (0.1 mL) in MeCN
(2 mL) was stirred at RT overnight. The solvent was evaporated and the product purified
by preparative HPLC on a 30 x 100 mm C18 ODB column eluting with MeCN/H,O to
afford 0.042 g (76%) of 111-12

Example 15

(E)-3-(4-{2-[1-(2-Chloro-4-methanesulfonyl-benzyl)-piperidin-4-ylamino|-
pyrimidin-4-ylaminoj}-3,5-dimethyl-phenyl)-acrylonitrile (I1I-9)
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step 9 step 1 - Preparation of
4-cyano- 2, 6-di nethylaniline A m xture of

wd2s0ms82, 6-di met hyl aniline (7.5 mmol, CASRN PCT/EP2007/063224

24596-19-8) and CuCN (37.5 ) in NWP (10 nlL) was
stirred under mcrowave irradiation at 200 C 5 for 1

h. 1\'J;he m xt yre was poured into %mxture of ‘%Q@ter (50

m.) ¢ OAC (50 nL). The precip o T ltered
ltrate S&HA¥ ated. Thdaglieous | ayer was
extd 0 wi th Et OhgOATher(cambhi HE Ytiracts were @vied
(Naﬁgmme SBbev eRrt—was—aemDVEY | MeV3AUO K O—afFori 1119
83

0. (F6% Nof 107 sap 1l i ght p nstolld ich cowp sl
be ut further purifisags tep 2 -
2- Chl'or gz 4- et hyl sul f onyl benzoi ¢ "aci (65a, 21. 3 mmol ,

CASRN 53250- 83-2) was added under N2 to a suspension
of Li AAH4 (25.5 nmml) in anhydkgys 1%@01{ BP9 at O
C. The reaction mixture was al | one Hi® Rito RT and
stirred overnight. Wter (1 nmL), NaOH 15% (1 nL) and

wat elfhé Fa rﬁ\ﬁét‘i’al a&i@l ?ﬁkpa@qta@arogaéldlwtotmsqaﬁﬁﬁﬁe 18 cept 4-
Eeac |on

d
FQRQ- §t6 I\TI{E Yé)il{l lérllEt élauW iR P A gg délpﬁfgﬁ j-gniline in step 4.

phase was dried (Na2SO4), flltered and evaporated to
af f ostelp 2- dhhottoredf m@tzhw swidl)o B0 EDAY), (@B8oinalol), Gidio)

foﬁy@@&sghggf@ Sl a%by@g@aﬂyg@déhg%g%d PL& P18t WY in MeCN
{29 L swptatiesd aof AEShin(2sealed kst fpr fhh EX BO(g0re was)cogled, filtered

Ellikﬁcdn‘%@i%étgdﬂzr{%’é&dl MEheNRSdSd Whd Iﬁgﬁﬁ:ﬁ b'?&(f)zoéhrémlatogyﬁﬂﬁ feluting
uench ge reacti he

a0 it o tafiare 0280 36 i obLA e Bite Flin or

and WO 2008/ 071587 PCT/ EP2007/ 063224 - 55 brine. The

or gasteje 2 pi&ad 1 wals) \(Zl;{sladdec( Mﬁ@tk)onarfdlum(el Eoﬂnmﬂl) invidSM (10 mL)
eVI‘?POT 1xtuThe ssEfrgél RT oF r&&%&c'; s%lvb t s?%notvgd to afford 0.920

r omat og ra ‘eXane
a(fQﬁ)P/d) OfSIQIS (879 of
2-chl or o- 4- met hyl sul f onyl benzyl brom de (66) as white

sol i ¢ )_Iﬁt & flixtur® o MbU(foQ Afo?P86 (@2 PP{}H&D 2RANGEAQT n{Lé in NMP (2

n in a seal ed tube a
!'ﬁfg Wag ST e hH ngqr &3@ Tﬁ@crs%ﬁéwa UK e Wg%mc%trﬁt e plsrefled by
fiepa@fide BPaCtdth 300x 160mMndCTy OB ddlempeRding twifhovieedl/H,O to

icat af no starting materi al
Agg?{g n@gg(%&?g E[?{ g‘g[ué{’]l ont ai ni ng 109a was used
in next step vvlthout further purification. ste 5 -
MCPBAI{18 wanpropadsinalddedspaxceiitonwics &, 6@was rsplaatd with f

GRITMAHAH 119%Hlor01@eﬁz%nn§f{s)4 )in DCM (15 nL) at O C. The

reactlon m Xt ure was owed to warmto RT and

stlrred for 3 h reaction re was, quenche

wi t hId Ases pre@ﬂﬁé@df%ﬂ}%Ilbéw%wg@éé%ab@e’a@mﬂ o fppmple 13.
with saturated Na2CO3, water, and brine. The organic
phasExamasle 1dri ed (Na2SO4) and the sol vent was

evaporated. The residue was purified by Si02

o ST ST A RN ESDSIA0R Ny o g

10$lgngami eh%ﬂ and 12 (2.1 mmol) in NW (5 an) was
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stirred at 150 C overnight. Reaction m xture was
purified by preparative HPLC on a 30 x 100 nmm C18 ODB

w@odoanmiset uting with MeCN H20 to give 0.422 g PEB®P2007/063224

I[l1la as white solid. ste 7 - A (1 nmL) was added to
a solution of I I la (1 nol) i'n DCM (10 nL) at 20
RT. The m xture was_stirred at RT overni ght and the
sol vent was relﬂpv d t

Hafford 0.700 g (18%% of | |
I b. ste8- of I I Ib 6 (1 mmoky
an enl m_) |@1d\uvp (2%ruN @- ed at RT yyp
over . Fhe reactiog,m Xt ur e\ wg \ led by — g
prep i ve HPLC Kgmp,;a 30 x 100 nm C18 CODB col um gtep 3
eluting with MeCNikRRD to afford Q.06 (819% of 2
[11-1 as white s@kighp ste 9 stemﬂoﬁéi m_fol) was
added to a mxture of Il11-1 (0.067 Mo in DCM (5
m.). The m xture stirred at RT for 1 h and
quenchedlvvlth wat 1 nm). The solvent was renoved
and t K\ esi due umvf4| ed by Si 02 chr omat ogr aphy
el ut e S od—0-030 ¢
(649 Ml}(@s V\hltAslchdyang{Z 6T¢1@ethrimh9w1n wer e
PY, ously using T ne ana enzyl

bronide i H parenthesis: 111-7
(4-cyano- 2, 6-di net hyl -ani |l i ne, 4-brononet hyl -3-chl or o-

benzg '@/ﬁﬂ?od &)1 1A g &fié?gﬁ’ox%béqz@g{{ﬁferlﬂ bl NPr6 (37.2

4- br | or o- I ne

{IQanhCéﬁ%N 3§%ﬂ%—.06 apgb KryP: @94 mﬁ@l) in DMSO (21 mL) was stirred at

nmr@mgmwh% coble@mixtire WS ﬂﬁ§ﬁ’édeéenb/@ﬁ@reﬂﬁ)EtOW@ The
2008/ 0715

7 PCT/ EP2007/ 06322 5 re
AHELHYBUL WS ExTREd HD ;@S f‘h%@f&%}gefl QISPRiC ety we washed with
bene, plm1equy(Na2<$O4b fibseredent yba&nehtedriovixenz Oht ecshlud wak perified by
s_@d_clhg el&g%ra #ﬂ:_.g ng%tgﬁ tf)%ﬂg%%) pcy %fo‘%h%%egd(wy)g to'? 118a.

4-{2- [(1R 5S) - 8 (2- Cnl or 0- 4- et hanesul f onyl - benzy IB
aza- §tryc(IEPI 5> mb))wastadded to a mixture of 118a (21.5 mmol) in CM (100
)HL mTHQIrnﬂ)AFé Wasdiribreday k@ mva%gz}ﬁ tl?e‘n%vﬁﬁéraﬁéh‘t@ QHGIanl'ZB%('IbO% ) of

1- st e = Boc
B llFlF—lNWRP Rf"egt"@é“@t RSt pReBCatiop pI11-12; R = CH2Ar 2
Arl = 4-cyano- 3, 5-di net hyl -phenyl R Ar2 =
2- chitep 8~ Zheeiikanesidohgroyind ahemyd.s atreol], 98bA0 Ginxihol) eandfTEA (1

GO 2P LS 82 RS M e

IﬁP%ﬂmnea i’z(%us 1¢fuminf 81038 mlerparehttlngemth—lﬂlls@%ﬂz@ t@afford 0.100 g

%@G/ ODB colum eluting with MeCNVH20 to afford
(? (56% of 120a as white solid. ste 2 - TFA(2

) vvas added to a sol n of conpound 120a (1
in DEWP ap%d wawrem‘ei u.slef@iﬂce&@r%ﬁffpg%t98bmé?$aced with 4-
VB bainhd-e-dmbdre rpyaimidas4 XD\ d-dimedat benioitrile (52) and 4-(2-chloro-

pyrimidin-4-yloxy)-2,6-dimethyl-benzonitrile (68b), respectively.

IV-7 and IV-8 were prepared analogously utilizing 68b and 52 in place of 98b

respectively and condensing each pyrimidine with 124 (see Example 18).
Example 17

4-{2-[1-(3-Methanesulfonyl-phenyl)-piperidin-4-ylamino]-pyrimidin-4-yloxy}-
3,5-dimethyl-benzonitrile (IV-10)
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15 afford 0.709 g (100% of 120b which was used
W t hout additional purification. ste 3 - A m xture of

wa2@B/0(B81 nol ), 66 (0.1 mmol) and TEA (0.1 nRQT/EP2007/063224

MeCN (2 nlL) was stirred at RT59vern|ght The sol vent
was evaporated and the product purified by

preparative HPLC on a 30 x 100 nm C18 CDB

el ugi n M@Cﬁhﬂﬁo to aff?ig;23042 6&)
111-1 Exa

1- (ngiEB:i 4- nemn@nesulfonyl ridin- 4S%b@m

i no] -

pyri m di n-4-yl am no}- 3, 5- dlnEthﬁtEg YhLpacrylonitri

e (111-9) WO 2008/ 071587 PCHeEP 3‘& 4757 M Br
Me CN | CH2 CHCN HyoRse OAc) 2/ P( o- tol)3 HN 66
(LNM . #Boc e step LI\ N ,R step 3 30 111-9 NNNN H
= Boc 4b: R = H The starting

; 13)
,6-di met h lAreni bidne-2yRdEmedeichhiey1 | ace
nethyl-an| A
m xture ofH112 (4.18 mol ), Pd(0)(OAc)2 (0.836 nnnl),
tri-o 5 tolyl phosphine (4.18 nmol ), acrylonitrile

it el o) mifhere oF g 5B daullotl xedye (3 Aol 85d 116 (5

mmxal )y ireDIREA ool pahd DM S ¢ 1@dnL awab lratedantaflatkéar 4&h. After cooling,

Mféq‘tf&turg-%s ﬁ&ﬂﬁ? %ﬁc Ze;(rg ﬁdé H&L}_ ggsi Q%’tr@t%fz\g?lg Egﬂ%{a ggre %Pé%m phase
(Nsﬁ@?dazg@)1fll4ge<égn@\mrtcent§@led b, Vst Jhe residteAvs DUREFS WSIO:
a%%«s a@%tmgl With BfoAdA&ahd (2D 7 D) @Bbd 0. 97@3{*#7%)%@% as

g mxture was stirred at RT overni ght
§'F9§H ‘was renoved to afford 0.920 g (100% of 114b
stew 3 - Amxture of 114b (0.2 mmol), 66 (0.2 mmol)

and Fepo ermo1 nht) WIVRAA&d tond ol wies ft1204 €85atntST) dPCRA (10 mL)

nm xt u s._econcent r n iof
i/t o TR 00 BRIBR 1 FORERE! KRloRle REEReBIA B0 of
éIthwlmlgh Wias hseBCHieHRAt step vBhatitf fortieOpw08@agorf.72% of
111-9 as white solid. 111-10 was prepared anal ogously

excegby B0 AShERurd of 86 E@@M%@Beﬂzow bfli i?mrrjl_%l) and DIPEA (0.2 mL)

bro hyl - 3- chl or y4
wa%@%ﬁe@oatééo ¢ omt pelpdAahe T, v‘iﬁ% ﬁ%ms@oagg,dag BRFEGvas Foncentrated
st ﬁldafby&emhenib& rapRaliatgy vlith B Ac/Adkane (1:2) to afford 0.033 ¢

Féﬁ%fgfip r%dﬂﬂwf ﬂgthyl phenyl am no) - pyri m di n- 2-yl am

Cl

C1
NC Y N\ 121a: R =Br
| 121b: R =H
~ZN

MeR

4-(5-bromo-2-chloro-pyrimidin-4-yloxy)-3-chloro-5-methyl-benzonitrile (121a)
and 3-chloro-4-(2-chloro-pyrimidin-4-yloxy)-5-methyl-benzonitrile (121b) was
prepared by treating 5-bromo-2,4-dichloro-pyrimidine (CASRN 36082-50-5) and 68c,
respectively, with 60c as described in step 1 of Example 6.

The following were prepared analogously using the substituted pyrimidine in
parenthesis in place of 68b in step 3: IV-9 (4-(5-bromo-2-chloro-pyrimidin-4-yloxy)-2,6-
dimethyl-benzonitrile, 52), IV-11 (121b), IV-12 (121a), IV-19 (4-(2-chloro-5-fluoro-
pyrimidin-4-yloxy)-3,5-dimethyl-benzonitrile, 92), IV-20 (4-(2,5-dichloro-pyrimidin-4-



yl }-benzani de (1V-4) WD 2008/ 071587 PCT/ EP2007/ 063224

-58 BocHNFCNH CN 98b CN 116 RHN--N \ / NWP 31 K2CO3
we@p/03158step 1 118a: R = Boc METHOD A step 2 RABBP20R7/663224

H NAIl 01 1V-4 NNArl =

4- cyano- 2, 6- di net hyI phenyl HNi H step 1 (Method A) -

OS5 g Ro0BSTA0RL LRy pimiain--
VlnX)DMSEBdélﬁithwl_b)enmasltsH.rred at 1400 C overnight. The
cool ed m xture was partitioned between water and

Et OAhe Mﬂ%wﬁlgav%%@ 9%&@6%510\9@&51%&1@?24% p\McE Bf ﬁ(@%d using the

e Cco ned. or gani C a ers vvere washed

8% SHE] sml}ne lfllplafeélﬁtfalsgha WEOHEALR é&fléé Wnl% &ﬁsbromo 2-
5 Jljlﬂﬁrd— Iﬁﬁdﬁ% wag ol ?héhl@td) Dmet?l%nﬁhﬁ?ﬂ@t 4}35&1381)‘1(0 27chloro—
ut i W, t xa 1o a r 0
Bretiid " Up i SRR a3 S itgro-
plrdaidia-4- Boxpro- ynethyl beMo@ma&), W) 5 (4FtRechitbrct-SHflovapyrimidin-4-
' or nj h £f.ard
g%%@&fg’-gﬁ%eﬁl-‘ﬁ DRLEI oD PR 1EYAEEE Ao b BimiBla o) - 5.5
umqthyldwnzemtrile)l BY-13 (4-(F4sbloye-2t wilsosimetbpipyimeidint gyloxy)-3,5-

10 Gfa&hyBRh)oniB8H. (0. 6 nMol ) and TEA (1 mmol) in NWP (2
m_) was stirred at 1500 C overnight. It was purlfled

r ative HPLC o 8
o ot TRE R b ek TR o 4PROIY B gUY g Pgdine and 1-
hyl-4-andibod pip ridamd( stEnvas 2Prie mafeadlea@ai o BV 2 2(eeptl 34k),
3 | d
Q%z%t(%b ﬁsﬁﬁﬁ\)"@fg}zﬁlﬁ’ r}}%é%hn‘ﬁ"% ox;/b) 135, 126 (100b. 1336), 1V-27
9br135b).(52) and 4- (2-chl oro-
pyri m di n-4-yl oxy) - 2, 6-di net hyl - benzonitrile (68b),

15 [espegrt fo\ﬂ%l/v)/ng W %re%ﬂﬂedl a\l'{al%g&@s'l}euﬁ%%%'bqg pﬁl@@b%ﬁlsﬁep 3 and
tiliz] 68b .and, 52 in

respective|
g ﬁ@l@%ﬁerb%? Fﬁeaﬁ%c?énﬁhf e 1f2°&f@(l§%f‘é€ﬂe£‘é&§|<é3‘%veéy)lV 29
QIME);&WIOQIMHM {2- [1- (3-Methanesul fonyl -phenyl)
-piperidin-4-ylamno | -pyrimdin-4-yloxy}- 3,5-d

ggl]'yéﬁgg%? Bte%)illfg anglogo&'s%) usY@ 38(2)1 a%/dq7(%51§ Zro -phenyl)-piperidin-4-

ylamine (CAS Reg No. 461720-07-0 for TFA salt, U.S. Pub. No. 20040106622). 1V-31 is

20  prepared by reduction of IV-18. Numerous methods for reduction of a nitro group to a

N

primary amine exist and are well known within the art.
Example 18

3-{4-[4-(4-Cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-ylamino|-piperidin-1-
yl}-benzamide (V-4)

CONH,

R
1
step 2 step 3

step 1 118a: R =CN
1l 122: R = CONH,

HN,Ar
V-4
e
| )N\ O CONH, | Ap1 = 4-cyano-2,6-dimethyl-phenyl
Z
N

25
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25

30

-59 S(zve F SQ2Me 116 68b | RHN~-N 30 step 1 step
3 step 2 120a: R = Boc 120b: R=H @M Ar' |V-10 =

wd2@ganss?2, 6- di net hyl -phenyl | N F NN H stR@I/EP2007063224

m xture of 1-fluoro-3-nethanes %fonyl -benzene (5 mmmol)
and 116 (5 nmol) in D PEA (1 and DMSO (10 ni) was

heat ed_ at eflux Afte he

was po%re[ e t%ﬁt"éﬁ%ég Q&n %trac SeZJvam ‘%B Ejt%ﬁ{(lo
EtLOAGs addeel f@z@a{rhi) olp hiasleNISGatvPélé TiNaR 8O wak stitred atcb0ahifor 0.5 h.

GE"HQ Q&%ﬁ? ngg W eXﬁg&éelt} with %t(bgé ' 'ﬁﬁ@co\?ﬁﬁnﬁ}’e&tkcg%e@é’ washed with

t ogra uti ng xane .
hﬂ% :daleé E?@Ce) ( %d agfl cm‘{mtraged ithHpdue. $BF Ff‘éldu§ﬁf‘@bp2f1ﬁed by

3R cﬁﬂorﬁiﬂ)grﬁﬁy éldﬁﬁ%yrvitﬁ FO26/hkdren2:0f toladfd 031859090 bJ 122.
in DCM (10 and stlrred at RT overnight.

Lo0bSht o Fana rusetrr i ek Tralfiedy iy T A 5uton 4t Praf P100 mo).
Phe sdligat wenstirstlep R overhightxtharr @apdraG8hn (v@cl:ﬁ 'i(t7 ifém;l?ﬂ)l which
gt &%q“seg@ée%wwg"t% R dflikyfrd, oS | ﬁS t he

m xture was concentrated and purified by S

chr ol grlaptplusiontaf A8t & hmmpabngy WbParis a@ﬁ_ectshetTcFA salt of 124
ad.3 afrfolPaRBBES (0.489%D]) OfTht Yealfo@Graidiirted a$q?|3@°‘t o@lnﬂghtY cooled

21b; R=
ﬁn% %‘eﬁfﬁi&ﬁ%t rﬁmé’H‘FCg’n“cY“Wr ﬁhed FRdue ‘ﬂ}ffsm&le‘%{%?é Hf@?@t%e Rty ona30
yllo®emz a8 OB eol (k2 kd)tingamich MeCN/H,O to afford 0.023 g (26%) of V-4.
3-chl oro-4-(2-chloro-pyrimdin-4-yl oxy)-5-net hyl - benzo

nitr

5. brgh%fogl%%%wﬁl?g fe%?alg?nﬁ) oY ey%%@%%s&é&te%gyr 1d1ne and
Beridine i parenthgss in steff i/ V- 6@&09&511:&@%@( o188 d-#rbremep2.¢- d@met yl-
@Ry 22 8nethanesulfonyl-pyrimidine, 120b) and V-12 (109a, 134a).

V-9 was prepared analogously except in step 3 109b was replaced with 3-chloro-4-
(2-methanesulfonyl-pyrimidin-4-yloxy)-5-methyl-benzonitrile. The latter is prepared by
the condensation of 26a and 3-chloro-4-hydroxy-5-methyl-benzonitrile followed by
MCPBA oxidation.

V-2 was prepared by condensation of 109b and 118a (from Example 20) as
described in step 3 of the present example followed by NBS mediated bromination as

described in step 9 of Example 13.

V-13 was prepared by condensation of 109b and 134b (from Example 20) as
described in step 3 of the present example. V-14 was prepared by condensation of 4-(5-
bromo-2-methanesulfonyl-pyrimidin-4-ylamino)-3,5-dimethyl-benzonitrile, which was
prepared by NBS mediated bromination of 109b, and 134b (see example 20) as described

in step 3 of the present example.

V-5 and V-3 were prepared by NBS mediated bromination of V-1 and V-4,

respectively, as described in step 9 of Example 13.
Example 19

3-(4-{4-[4-((E)-2-Cyano-vinyl)-2,6-dimethyl-phenylamino]-pyrimidin-2-
ylamino}-piperidin-1-yl)-benzamide (V-7)
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20 The foll owi ng were prepared anal ogously using the
substituted pyrimdine in parenthesis in place of 68b

WO p0080ey58B: | V-9 PCT/EP2007/063224

(4- (5-brono-2-chl oro-pyri m di n-4-yl oxy) - 2, 6-

di met hyl - benzonitrile, 52), \/6211 (121b) I V-12
(121a), 1V-19 (4-(2-chloro-5-fluoro- CON
pyrim di n-4-yl oxy) -3, 5-di net hyl - benzonitril 4, §12) ,
| V-20 GHAr'(2, 5-di ck oro-pyr mi dinsesd' WO 20 1587
PCT/ EP 007/ 063224 - 6Gstopl loxy) -

tep 2
3, 5- df mEY hy| - banaoni t rite)m | V21N N it
(4-( $ WOy~ trifluoromet hyl e 4- yl oxy) -3,
5-di net hyl- benzonl trile) . The fol l@ww ng were prepared

anal ogB@sly using 124 in place of 120h,and using the
substituted pyrimdine | n parenthesis 1n place of 68a
in step 3. IV-13 (4(.) oo
chl or o- pyri mi digx 4- yI bRY)= %ﬁ@ﬁ}"o%%d@ew{wpﬂb bnzoni tri

le), 4-(5- qu D- 2- chl or o-

pyr i n¥ieN oxy) é ﬁhl or o- 5- net hyl - benzonitrile),
IV-14 (3 or o- 4- chl or o-

pyri niug yl ox met hyy,»benzonitrile), IV-15

-pyrlmdln 4-

(4- (2-4h! Rf.0-_-f

yl ox 3N 5- (] hyT-benzonitrile, 92), |1V-16

(4-( ]QJGIJ o- pyri m di n-4-yl oxy)- 3, 5-

di met hyl - penzonitrile), 1V-17

(4-(2-chl oro-5- trifluororrethyl pyri m di n-4-yl oxy) -3, 5-

Sl T PSR e

anyprefaradibncrqprpesdudésrdesdribed irExadptrebed @) steps 4 and 5, respectively, of

PRBGH" PSisty oy SR i bAIs o gy i )

| V-26 (109b, 135c), |v- 27 (109b, 135b). 15 The
f ol | g9l hg ANBHEUTSI8 b3 el angol24| (- 3usinal in DAYP(HmL) was stirred

Pl B0e CveliBhtl Thek&IPer? vAR gvaptoﬁﬁed and the crude product was purified by
1l-aryl-4-am nOpI%rl di ne

B’&Pé‘ﬁ‘ﬂﬁ%‘s‘@%c qna Zhx {403y ¢ Ty 5%011(@§&§)tmgwhs%§e@¥é%9 to
hiYorli®.4vas; (Qnapar e28 andliegoligl y using 68a and 1- (3
-nitro- phenyl) -pi peridin-4- ylamne (CAS Reg

461720- 07- TF P 06

V- 288 &7 1Bl SRR mligh PR QR ﬁ@%‘f‘% ?9@%2) :
tﬁéﬂhw@hfmr(oﬂé@mnoh) ond @¢I'Y1a>nntr1ter(@ Sgnbuip TA £0.philang MeCN (5
ﬁfﬂ) l3\%5 ?t’ﬁ‘r&i atqqg éf; 1@ a%eldd KBoYR At iRy LH&IRY T mixture was filtered

QIACI ‘@;é}%atg V\@s g(pr}féfnm,qed phesiesidus way purified by SiO, chromatography

elﬁﬁﬁ% Wit BOA< Yo amlace)lozlslgmss%wbﬂv 7lasa wHife-sbBMzani de
V-4) R CONH2 B ocHN step 2 goo. H2N~N 1093

~~~{_&/ w%@rﬁp%ﬂianalo&usly]@]&%pt (AB bromo 2: c%ﬂoro;bz-methyl -phenyl)-(2-

methanesulfonyl-pyrimidin-4-yl)- amine (prepared from 4-bromo-2-chloro-6-methyl-
phenylamine, CAS Reg. No 30273-42-8 and 26a as described in steps 4 and 5 of example
13) was used in step 1 in place of 126.

Example 20

4-[5-Bromo-2-(1-pyrimidin-5-yl-piperidin-4-ylamino)-pyrimidin-4-ylamino|-3,5-
dimethyl-benzonitrile (V-15)
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I ~N N CONHZ Arl = 4-cyano- 2, 6-di net hyl -phenyl N N 25
H WO 2008/ 071587 PCT/ EP2007/ 063224 -61 ste 1 - To a

worzoosrsspf 118a (8.71 nmol) and NaCH (8. 71 mmpCY/EPI907/063224

EtOH (10 nlL) was added H202 ( m.) dropw se at RT.
The mi xture was stirred at 500°C for 0.5 h. The
aqueous | ayer was extracted with Et OAc. The conbi ned
extracts were washed with brine, driageN Na2804) /L:l

fiItered aRq CO trated in vacuo. The eS| wa
puri i f--@M 02/cq_rq tography gl valt
Et OAc/ hexene (2 toaford251 ste

2 - TFA (5 mijo was addedtoasolutlon 2(83

nol ) in DCM was stirred at RT
overni ght the¢ flev‘h@@ﬁ%r@édhmﬁhﬂé’bwl o af ford Vt¥™ whi ch
was used in 1 rther

purification. ste 3 - To a solution of 109b (0.2 nmol)
I N NVEharalsprackdec fiolh € ul Ealsaddt coaplidPEMETHQIMB2SGHEME E)
and TEA (0.4 mml ). The reaction was stirred at 1500 C

over Riliune SPM LD nPRbATAA Mo LTRYAS hibRSlE0, (2

The resi parattve

nmagp Gﬁh(@;ism@@l% a@dllum@he¢ zlﬁ § Aynel D MSENI3HPD) was stirred at 90° C
ffrh20n! dT% &%feldgni&aﬁ[ﬁwaﬁ)ar\e{tﬁ{l%dﬁg@wéé?ft Jv@c@i; zﬂgi MRVAR. Tlée organic layer
prepared an ously using e subs ut e ri i
HAWEPpiafsy tﬁ%awoawwe $pn; eﬁtr@ﬁeﬁwst ByAc ﬁwmﬁbmed
ddsBai, exﬁ/acﬁs ®8re4ve(sl4€d3\t‘vﬂllﬂbf1ﬁe,ﬁi-ﬂéd (gAY AR aﬂcﬁconcentrated The crude

hen ul fon and V-1
PRBAR VTR PSRt P 0 i o obu i diepfea -
QteeqroBirﬂlQQperwhs %ﬁma@wrlwttw (Bieklh &8O -
(2- met hanesul f onyl - pyri m di n- 4-yl oxy) - 5- net hyl - benzoni
trilepe %Pﬁbdté&}c@fbohﬁl ﬁB%@ﬁﬁ%&oQ? wals P&n&sﬁ%ﬁq{%ﬂﬁ %ﬁé c%ﬁp}%ﬁ product

26a and 3- dr ox benzonitril

P80 TdnetndgyC Wﬁ@%r@ﬂi&%ﬁt%ﬁ Of]él?f‘r‘@lQl%as pr epar ed by
condensati on of 109b and 118a (from Exanple 20) as

d escTbhedlution of & . Z)fﬁqnidil)i‘inpﬂe{?eﬁﬁs addaible  Facdalt 0¥ve30 (0y2 mmol)

d
SR RER 0 F5oh: M RSy B By b dentp bR tar e puptre
snivdenl Batho\elromdaraitbt eeskiop was pudtsthy preparanvestti BpC naf30 x 100
%ﬂ?ﬁ ??? Eﬁ?@%olﬁm{@%ﬁqg Wit 16T HRORR AFEl RY2CLNBEN TRV 4]
br onp- 2- met hanesul f ony| - pyrimd 4-yl am no) - 3, 5- di net
hy! - bBBHEOIAITE 4-amingyi éhetmgarpﬂrewsmeaewemsem ypingthe general

bohemchaéscAbeoibot®9b, and 134b (see exanpl e 20) as
described in step 3 of the present exanple. V-5 and

V-3 wWere prepared by NBS nedl at ed brom on of V-1

and V-4 (heterr@)§18/?§(t4l VR %—as-ﬂeqﬁétérbﬁpw—m st o’

E><an‘p|e Exanpl e 19 3-(4-14-

-2-Cyano-vima) -2, 6-dinethyl - phenyl am noj

-pyrimdin-2- ylamno}-piperidin-1-yl)-benzam de (V-7)

Product 134 Starting Material 132

3,4,5,6-tetrahydro-2H-[1,3'|bipyridinyl-4- 3-iodo-pyridine B!
ylamine(134a)
1-pyrimidin-5-yl-piperidin-4-ylamine (134b) 5-bromo-pyrimidine
1-pyrimidin-2-yl-piperidin-4-ylamine (134c) 2-bromo-pyrimidine
[3-(4-amino-piperidin-1-yl)-phenyl]-acetonitrile 3-bromo-phenyl-acetonitrile B
(134d)
(4-amino-3,4,5,6-tetrahydro-2H-[1,3'|bipyridinyl- | (5-bromo-pyridin-3-yl)- B
5'-yl)-acetonitrile (134f) acetonitrile
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WD 2008/ 071587 PCT/ EP2007/ 063224 -62 CONH2 NHAr'
NHAr' step 1 \ step 2 | + 124 p1 1 VN2 N SOZMe N

wWORWBI01GE7 128 CN Ar' = 4-brono- 3, 5 di net hyl - phenyEP200M63224

[ I CONH2 HH I V-7 INI\/E~JN% L# NN H

(4- Brono- 2, 6- di et hyl phenyl) f met hanesulfonyl pyri m
Ic nroeo

R et P E S R ‘eps é_[ roH#éUbeh’ike%%sulfb'ﬁa%ﬁde B

reé@eilvely, of exanple 13 except| 107 was repl aced

W l4”(4"anHﬁ<SJ ﬂfﬁer?dlﬁi%lg'%k%lesuﬁb'ﬁa!nhﬂ'éf S Bilodno- beﬁzéﬁks’&lfb‘ﬁa‘ﬁnde
of 124 . [) in NVP (8 nl) B

st|il 3]’4321 at 150 C overni ght . The saql vent was
ey ap@ma@e;zi S@Qtrﬁﬁyﬁrcﬁﬂﬂl{ﬂﬁz HiedGly1- WalS4- d 6 inidoalic BYd, methyl

prg PLC 100 nmm (18 ODB col umm B
oIl dee OXyl“ﬁ%H (?94’))(afford 0.4 g (24% of 128
as \A,hltp solid qun - A mxture lof 128 (012 m'ml\
Pd COYAEARY Elperodneézwﬁ%fé\}l?ro tri-o 10 b BRoLHI e Al
(0.-Béazommolld (1344l acryl oni tri I e (0.5 |repzdnitriEEA (0.5 nl)

d NCN (B MY wace ot v At 1A C in a cnnal ad fllhﬂ
al IICU at—x4& L

for Aamro RPe OB IE ™  he m xt ure WLUP R ERAEE na | »
trebtfnilmtitﬁéﬁt(éﬂm)s concent r at ed. The |[residue was

PyTd 'AEH R¥pipetidin- 1b BUBLARISAT) e Ui Wt AAnfeioAc to 3
affor N bzbfﬁl ] ?) o? V- 7Hasn)a white gol i dn V-8 was

pr éﬂér@@ngme@é]@dsylybg%@@gﬂe (1340) 2-fluoro-benzonitrile A
(‘ilthMHtﬁbdﬁ‘s@éMaHl réauearlyl4pille:;lyi) - kéi TS5 iy

met hanesul fonyl - pyr i i di n-4-y am ne (prepared from
4- Br St A e BBBledst hyl - phenyl ami ne, CAS Reg. No
30273-42Z-8 and Z6a as described in steps 4 and 5 of
exanple 13) was used in step 1 in place of 126.
Exanpl e 20 4-

[ 5- BB-GHwARinGdpipatidin 16yl n-55:hydroiepedrhidie 11 3ay, 4afi-ne)nopyiperidin-1-

%%Ifg%fgljlg!} ﬁ?gg? W—’é%—faﬁ% -gg%gltﬂﬁx h :)B@lg]él%gljngd’ei (ll 55 c() %e;’esg repared

from 134k, 134n, 134o, respectively, using the procedure described in step 1 of example
18.

Example 21

4-[4-(4-Cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-ylamino]-3,4,5,6-
tetrahydro-2H-[1,3"]bipyridinyl-5'-carboxylic acid methyl ester (V-10) and 4-[4-(4-
cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-ylamino|-3,4,5,6-tetrahydro-2H-
[1,3']bipyridinyl-5'-carboxylic acid (V-11)

RO,C | e _<:/\ 109b
R'NH e
Z step 2 \ / step 4

M
136a: R=H 138a: R' = Boc CO,Me
136b: R = Me step 3 [om 1380 R |

step 1

(4]

H H

N N N
N

U + V-11(R=H)
~ZN N. CO,R

NC Me | N ?
~

V-10 (R = Me) N
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-63 Arx"HN v Il N N (.LN, H2N-O- + 109 IN~ 130 NH
Art = 4-cyano- 2, 6-di net hyl - phenyl V-15 General

woe@sehsse for Cul catal yzed coupling (METHOD BeT/BEHEMES3224

E) A mxture of aryl- or hete Qaryl halide (1 mmol),
116 (1 2 nnDI) KZCCB (2 nnol§, Cul (0.2 nmol ) and
l(‘: Er § R 28 odq_ﬁl CO 1n ac1(§1 (l?r?/éfo C(A%REQ“ 538R% 55 ]{)Ilsr (ﬁi%%)lVed 11 %)eOH and

& °t661% ur € was parti
BQEMdémquaﬂ@msanddEKEA@IhHhECUMQQM£@fday@ﬂuXﬁH§h»Themwan

ﬁﬁﬁﬁf@l‘é @901@([‘ gncI f1e V@ﬁﬂ?ec?;gﬁlehé%% of&ted. a’@ﬁé f}sﬁﬁg [sgﬁh@(%ned between

nmbi ne c extract
thI\ﬁ ab@ M@ratedirN@IaC@NalzdsM)D gﬂdl sdppé éN%zﬁQe)eélterrﬁ@né eyaperated to

pie@dusgbwas purified by Si02 chromatography to afford
correspondi ng protected 1-

het i di n-4-yl.am yield: .
20- 609 2 T CHReR B BB PD AP bl Bt ety Giratupsine
hhﬂunb&nyéﬂaﬂwdﬁnEhanpbdphedﬁpnbﬂmat with TFA and DCM
as described in step 2 of Exanple 17. To a sol ution of

109 gt%% %‘ﬂré c rﬂe(Ny!? a‘é@l%sc"i’fgg§gl §tﬁ§ 2T&A of @J;Jm@g 18 &Pafford V-10.

reaction
&rth@dSOAﬁtedw@Pév@Mpémw reagited and the sol vent
removed i n vacuo. The residue was purified by
pr epBahplée2 HPLC on a 30 x 100 15 nmm C18 CDB col um
eluting with MeCNH20 to afford 0.023 g (26% of V-15.

AR T e

prepared usi ng ernes
dh@ﬂbﬂdxanyhuﬁ@éIGHG (hetero)aryl - - - NHBoc 132 134
~/ Product 134 Starting Materi al 132

3,4, '50 sBl%hBﬁ‘BYfHeq‘Fg‘\"ka[t k56 (1 Q'anéﬁ {rh R N-wis added TEA (1.5 mmol)

o-pyri di ne l'am n
in(%)&(bliﬁnilﬁ -gt Dghenﬁﬂ;nﬁéﬂ |néfpﬂ§ An F%ﬁe%tu%g_g%)lre was stirred at RT for 6
b- BrfeMrePyctidh taf €orBplete, the solvent was removed and the residue was purified

é}__/ E%@h@lgéﬂﬁﬁ@ﬂnh%(%? i?(gﬁlg%ég%bﬁg c%?ulgl% %ﬁﬁi)ng with MeCN/H,O to
afiforde 120i gn(2#.694))of lo@ny| ]-acetonitrile
3- brono- phenyl -acetonitrile B (134d) (4- am no -

3,4, Exﬁh jkesrahydro-2H [ 1,3"]bipyridinyl-
( bronD pyridin-3-yl)

4-{2-[1-(3-Chloro-pyridin-4-ylmethyl)-piperidin-4-ylamino]-pyrimidin-4-yloxy}-
3,5-dimethyl-benzonitrile (1-33)

P
step 1 step 2 (I/ O/

CO,H

140 144a: R = Boc
step 3 Law 144n: R= 1

step 4 Sy
/Q /I> Ar! =4-cyano-2,6-methyl-phenyl
T cI

step 1 - To a solution of 140 (1 mmol) in DCM (10 ml) was added EDC-HCI (1.1
mmol ), HOBt (1.1 mmol ), NMP (2.5 mmol). The resulting mixture was stirred at RT

for 5 min, then 116 (1mmol) was added and the reaction was stirred for 5 h. The mixture
was quenched with a solution of 2% NaOH (10 mL) and extracted with DCM (3 x 10
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B 5 -yl)-acetonitrile (134f) acetonitrile WO
2008/ 071587 PCT/ EP2007/ 063224 -64 3-(4-am no

WO pioperisei n-1 -yl ) - benzenesul f onam de PCT/EP2007/063224

3- br ono- benzenesul f onam de B é 349g) 4-
(4-am no- pi peridin- | -yl) -benhzenesul fonam de

él‘nLi g %co Zeng);(%n&oeg g(]:td%is xé(asj(hbg w1‘31 bdme?ﬁ% H‘&) dried (Na,SO,),
filtpredndicyadraiied taeffard 6ﬁ%mgy(l97 496)- Qf dﬂb@mtﬁ solaki d,
met hyl ester (134)) ester B 3 - (4- am no -pi peridi n-

1- yl ste ZCmo%rsglu??loﬁmf QE; ﬁmﬁﬁdﬁpfnoleé\gvas achfeamﬂLTHF!l@\/[ 4 mmol).
% enzonitril erl din- | -

yl)
€ Fasplging MEXEIrgvay %*ﬁeé é% z%lo?ﬂ"efﬁ lihe res%tr%ﬁmmrﬁ [M@s cooled to
(1G4 qéter(chedBY @@dlﬁg NEEIOHiI Aftdr the yolbgoz aas Evabbeitddltd4myness, the

4- b
St SAF RO oy 1 B ST e ing i Qg ane (1o afford
294 inggb@obenizdni trile A 1. Method B - see Exanple 20
2. Method A - see Exanple 16

3- (4st n‘I“le'sBﬁftfoﬂ'd?llzla)/('O)&ﬁnfdﬂ ﬁ’i@c %fTﬁ&@ﬁfh)L) and the

4- ( 4- no- pi peri di n- | benzam d 1 5

@%&mamlﬁaon pipeHr HRT %r by &he %ﬂlﬂe@és yargsencegipigd in vacuo to

prfeRanelow bil 0 L8 KhicA 348 uscli3A the K&SREE With8hyfurthsd Pdification.
the procedure described in step 1 of exanple 5 18.

Ie 2 di I n o
) pyr ésgh,g{ogrﬁ(fﬁgﬁ/& g an%l§ én(ltl IITEAIb Y DI%%% vyas%eateg)to 120° Cin
seatedahly@lﬁoo 52HThe r8ictibn pyikiudd wyd pGifieddrylposparatovedtR I to afford 29
t hAyd and 4- [4-(4-
H?a(%/o%%gf g??rsé lt‘Tflé&lﬁenyl am no) -pyrimdin-2-ylanm noj
-3,4,5, 6- tetrahydro 2H 10
[ 1, 3ExBnplgPAdi nyl -5 - carboxylic acid (V-11) RO2C 1 116
- 1090 (::r N step 2 30 RNHi step 4 136a: R=H CO
Me  13845-Hrome-B0oL cpahd6himebh oxivs - file eyl -Phdrt3l) -pRimidihl 2-ylamino] -
358Raih- £y1)-benzamide (1V-40)

0’ i > 124 /é
Cl Br
step 2
O Me I:Nr step 3
OH

146a: R =Br
146b: R=CN
step 1

step 1 - A mixture of 146a (100 mmol) and CuCN (200 mmol) in DMSO (50 mL)
was stirred at 150° C overnight. The mixture was poured into a mixture of water (200
mL) and EtOAc (200 mL). The precipitate was filtered and the filtrate was separated.
The aqueous layer was extracted with EtOAc. The combined organic extracts were dried
(Na,SOy), filtered and concentrated in vacuo. The residue was purified by SiO,
chromatography to afford product 146b (yield: 71.6%).

step 2 - A mixture of 146b (10 mmol), 2,4-dichloro-5-bromo-pyrimidine (150, 10
mmol) and K,CO3 (15 mmol) in DMF (20 mL) was stirred at RT for 6 h. The mixture

was poured into water (50 mL) and extracted with EtOAc. The organic phase was washed
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HH I NI N7 +V-11 (R=H / N COZR NC Me 000,
V-10 (R = Me) N WD 2008/ 071587 PCT/ EP2007/ 063224 - 65

W@ e@sW71585- i odo-ni cotinic acid (136a, CASRN 15BGGEBH01)63224

is dissolved in MeOH and SOClé (3 equivalents) is
added and the reaction is heated at reflux for 4 h.

T reac o ed .and, t he vol

%VE][ \})élrl’]l S&rlee\oglgNarg(?(%#ﬂ?eﬁc? an 8%netraltesd n vafuo ﬁle rgsldue was used in
thetnesesiep Wlarfdrth%ttmnétcewomlal—lcos and t he DCM is dried
(Na2SO4), filtered and evaporated to 5 afford 136b.

StC dep 3 CU(thixtiRYr a3 £, m@%%gt 1485(0@5741%&51%cﬂ§ﬁ5£ﬁl .2 mL)

car our _as . usin t Cri I n Exanpl e

ves beglegk Rl @%ésea&@égﬁ % émAgt%CO@ P tRg MiYfHregas concentrated
ges piidifelthyl SI0s tiepmaZogkaphyab atsahiE d@ve ATV o10chs Whit solid.
V-11 was isolated as a byproduct of this reaction. 10

EX&”N %%21%/ £'3 Jfé ﬁ an%%S Jvere I%{feanar hues{]r?/gothet f}é ?)ré)cedure except 124

perirdi n-Z=yl amno | %‘1
Wamphlytd wahidmmmb@lperl - Ytbbanzml agid mntfryf estanavhighAls

%gﬁregffr(é@ n{e%hgm‘gm&)moﬁe%gg Y@Si 1@‘3?13%%5@ c{oﬂdélomés):rlbed in

-brono benzene

plER |0€ PHEE X1 uHédrwa§IS§f theresigr aind F@PV?’@FO“GO ﬂi%arnlde/s«ats gqrried out
bhEDCE @gtbny@éa d@@hﬁg’ﬁﬂh@E@ulth@%cﬁ@blﬂﬁﬁ%th%m@ oM eskopdmine, 2-

P B b R iy et

3.de&0ibgd (iRdte1bIPpf efanipl627. Exanpl e 23 4-{2- [1-
(3-Chloro-pyridin-4-ylmethyl) -piperidin-4-ylam no]

- pyrj::§ 'n?ﬂ')ng -yloxy}- 20 3,5-dinethyl -benzonitrile
(13%11 \CINHBocCI NHR Cl step | ~~ NN step
2 CO2H 0 140 142 144a OAr' step 3 144b: R =
H Sﬁ-éﬂ, [4-(4-Cyano-2,6- giynet](iyltphquaqy])j methyl-pyrimidin-2-ylamino]-

pipedidinot-21} eneiide (phasy |

Ar1
Cl Cl 124
+ Ier —e Ar'O Cl — BN\
Me 2N step 1 I)/ step 2 I /)\\J
H

152 Iv-45

ONH

Ar! = 4-cyano-2,6-dimethylphenyl

step 1 - Condensation of 70 and 152 (CASRN 1780-31-0) to afford 154 was carried

out as described in step 2 of example 24.

step 2 - A mixture of 124 (0.1 mmol), 154 (0.1 mmol) and DIPEA (0.2 mL) in
DMSO (1 mL) was heated at 150° C in a sealed tube overnight. After cooling, the
mixture was concentrated and purified by SiO, chromatography to afford 0.033 g (73%)
of IV-45,

Example 26

3-{4-[5-Bromo-4-(4-cyano-2-fluoro-6-methyl-phenoxy)-pyrimidin-2-ylamino] -
piperidin-1-yl}-benzamide (IV-48)
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N HI-33 stc 1 - To a solution of 140 (1 mmol) in
DCM (10 M) was added EDC-HO (1.1 nmmol ), HOBt (1.1

won@B/0Y158NMP (2.5 mmol ). The resul ting m xt ur ePGEEP2007/063224

stirred at RT for 5 mn, then 116 (I mol) was added
and the reaction was stlrred f% 5 h. The m xture 25
was quenched with a sol ution 2% NaOH (10 nl) and

extracted with (3 x 10 2008/ 071587 F

PCF oeﬁrgﬂoas -6®4nL) costbi hed or

ex S Was 15—rrL') dr ed
(lNaZ AR, Tt eMe and Bvagor dfed toB

(97.99) of 142 anwhite SO|Id - u |o

142 (1 nmmol) in THE was added NTHF(lM Zﬂ

The resulting mxture was st¥rréd at 80 C overm ght

e rseaeticoio tisgaer'wa®s cool ethoto 5 0 C and nywenched
by atbéh: Rg MW OH AftbeR' =t sol uti on was evaporated to
dewniess, the r¥®iddue was purified by Si02

chromat ography eluting with Et QAc/ hexane (1l:1)to

af f ogd, 1194 a"ﬁBhftféQO@f 196a (]34)4§ 21 %trﬁm%l CAE‘RI\%@I%OJB} AviebH (250
144a and the

A (1 )
fred oy a@%ﬁ’? Gt(?%%gnig iap raé@na&tmmpm& r%’%mx’ﬁﬁé was heated at
5@1 @ edit3sd \Mi‘cﬂe&‘ a@@ﬁﬁm&@g&dtmesplﬁw OTHeQataly9t Wi fdtrated and the

I I ow o] n.the ne te )
e e o eord D W B in HsiRsgstep without
ﬁﬁthe(@uﬁﬁmmh) and 144b in DI PEA was heated to 120 C
in sealed tube for 5 h. The reaction m xture was

pur i L 89 b RORRBRAIYE, HELS 4 A0 E9h@dn) ARI632 10 AL in icc-

e
BteBP@ﬂ?dM aédﬁ%%}%ﬂ%%ﬁ%g@@mwl pRErBR{yre was warmed to
RV Btifted overitigh il Mkt of slivearvdireindvedl ih vhenz ank Gé%ldue was

é{hétﬁd ?) %’%tgac:) tl%etne\ﬁasg\l cﬂgéh Wtqr ap%%rme égrglglrrnci) g waﬁ dried and
BsncedBatbd/srdicud 4Bl reRdae G mirded bysi@, dhromAtagrythyre afbdrd 2.8 g

10R% (AR o THRLY o A28 Dbt Qgm™! ) 10 DVBO (50 nt)

step 3 - To a solution of 158a (2.8 g, 13.7 mmol) in DMSO (16 mL) was added
CuCN (3.68 g, 41 mmol). The mixture was heated at 140° C under an Ar atmosphere
overnight. The mixture was cooled to about 100 °C and poured slowly to stirred EtOAc.
The mixture was filtrated. The filtrate was washed with H,O and the water phase was
extracted with EtOAc. The combined organic extracts were washed with brine. The
mixture was dried (Na,SOy), filtered and concentrated in vacuo. The crude product was
purified by SiO, chromatography to afford to 1.72 g (80%) of 158b.

The phenol 158b was condensed with 150 as described in step 2 of example 24 to
afford 160 which was condensed with 124 as described in step 3 of example 24 to afford
11-48.

Example 27

2-(3-{4-[4-(2-Chloro-4-cyano-6-methyl-phenoxy)-5-methyl-pyrimidin-2-
ylamino]-piperidin-1-yl}-phenyl)-acetamide (IV-46)
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was stirred at 150 C overnight. The m xture was poured
into a mxture of water (200 20 nL) and Et OAc (200

worRgos/0Tise7 precipitate was filtered and the fil PCHER200AB63224

separated. The aqueous | ayer VB extracted with Et OAc.

The conbi ned organic extracts were dried (Na2SO4),

filtered and concentrated in vacuo. The residue WaSg0=)CCH
2

purified.hy Si02 chronatography to afford product
146b (yiel o 6% . ste 2 - A mxture of o,1'é6b (10
mol ) 12 2, 4- d or o 5- Ry omo- pyr i P ne (150 10 25
mé2D| —emd K2COB | §OiMt BivF—20—mmt_ SNt

at R¥tefbr 6 h. Th Xt ure poyr ed-4 nt
m) and extracted, Wt h Et OACW% (@Tgcnlic phas
mshmpmo§§43§§§”§, PCT/ EP2007Q63%24step 7 Wi t h
brine, dried (Na2SQ™4), filterd and congert i@had=ioMe
—Fhe —chte—was—esee i N t1e nex| €3byw tlaput
] - A mxture 246: R0~ VH.7 4
1 Ol B Ad DI PEA (0. 2srhp was
heated at 110 Cin a sealed tube for 5 h. After

cool i_.ng, the.m xt was concentrated, 5 and pur.ified

oy o8t e Bl LERY oo SRRFETH B 539 g Blduf e Sthmon. 1o

(Mnd@ola 00 { ) molald Cul ¥0.32mol/as3].-prvkiiBA( lanuhol Min 3BVSO (10

HELSELERET Ao 0t I, TS ORECHES) RIRER o v
BiAedhepragricdpyer yas gnparsisdeand tsmareausyayer was extracted with

BrdA @ Renafah @] @3shid drdttd wéré washedRadciomel, B8N eNa,SO,) and

described.in step 1.of exanple,K 27.. rolysis of t
SEEPTaRG LB rcam s g Rardb wiSk apd@eraly rgford 091 g
praokTl16¢at al yzed coupling of the resulting acid with

met hyl am ne, cycl opropyl am ne, 2- am no-et hanol

a”d2§t‘3h Wa‘?léll@gh 307 & &?%%eﬂ% gt%% 6/0f E;?a%e;ﬁég% ?ﬁf&‘&elw :
coupl'ihg procedure IS described in st “of exanple
gpndemsairgyl @f 128b3nd 466 (step(N-vep apvied 08! o d%é‘tfllﬁfld-ﬂp BiEN &) pxample
Z?td;%f(ﬂi& |16$i’a).’ rler}'é" r@%ﬂsige%)’}léﬁ‘i%{]%] lz?g w;la%%ﬁ:fared by c&ndensatiocrjl of 3-
%ﬁgro;él—%grow%ﬁ@e%gﬁg}zongrigqa@& 1_@% as Q?Sélabg iystan 2) %gample 24.
154 1V-45 | Arl = 4-cyano-2, 6-di net hyl phenyl ste 1 -
Condges at iAonixofire 60 168ad 1 Tb2o) GASRNDH7A8 0 ndiel) in TBIFEB nelt)chnd H,O

4 j t . b j f | .
SR G o DR T o S
ranéonsamdd OitrRBAIVEDt Wasremoerd arthpNBOU(d wad Jil usedswhle sttt and pH
QJH uke®1dd BwahSERIIRY. HHESrQURE RhIftere il BAr&ORA viaRY to afford 458

t he
mg (93%) of 168b (93%).

step 5 - A mixture of 168b (0.1 mmol), EDCI (0.15 mmol) and HOBt (0.15 mmol)
in DCM was stirred at RT for 1 h then ammonia was added and the mixture was stirred
overnight. The mixture was diluted with DCM and washed with 2 N NaOH solution.
The organic layer was dried (Na,SO,), filtered and concentrated in vacuo. The residue
was purified by SiO, chromatography to afford 0.040 g (82%) of IV-46.

IV-43 was prepared analogously to IV-46 except 152 was replaced with 150 to
afford the corresponding 5-bromo-pyrimidine and in step 5 ammonia was replaced with
2-amino-propan-1-ol. 1V-42 was prepared analogously to IV-43 except step 5 was

omitted.
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m xture was concentrated and purified by Si02
chromat ography to afford 0.033 g (73% of |V-45.

wEasprss26 3- 14- | PCT/EP2007/063224

5- Brono- 4- (4-cyano- 2-f | uor o- 6- %g hyl - phenoxy)
-pyrimdin-2-ylam no] - 25 piperidin-1-yl}-benzam de
y f‘\%?\&‘?aZOr‘e’%{rQJ 30l B0 Pl 93RO 4 N o -
ch-]lo@—p@Hn@c‘(inﬂ )(Bbxy)—@ NdixhetByl-idnzdmgde. V41 @Prez8ed aiRlogously to
I‘V':;’B e}&gt fn s'teﬁﬁS arhﬁﬁ)@iuﬁﬁ M%slegfﬁ e? ‘tm éﬁl‘f‘e‘?ny]rarﬁﬁi%petﬁaneamme
step - sol ution of 156a g,
C‘ASRN 394 50 3) in MOH (250 i) vvas added Pd/C (300
ng) E¥Herledd argon at nosphere. The mixture was heat ed
at 50 Cfor 3 d under a 50 psi hydrogen atnosphere.
The ¢a2alystCyansmtthlyl-phdrgt)-giperidinet-Baiidd] @t @nidas 4-ylamino}-3,5-
? el%;itrat edtrh%\ng o to afford 156b which was used in

ho

CNZOnl
e wexte"g further purification. step 2 -
To a sol uti f 156b(ca 21.5 nmol fromstep 1) in
HOAc (30 ni) i C wat erewat h was added in portions
NBS (4.0 1g¢ 22. | ) The mxture WAsN RT
and sui r+edeover nght st ofyesalugpt was||renbved in
vacuo. THep fesi due dil utedspii h Et Yhen

washed with water .and, bpine. The organi c_phg M
dri ed anstep Eo@nﬁ 58 %{edHl n vacuo. Tﬂ@4@dq;ﬁv§2§oﬁwe
purified by Si02 chromatography to afford 2.8 g

(63. 7% for two steps) of 158a as a white sol fi,CNstew 3
- To a solution of 158a (2.8 g,l 13.7 mol ) LR DVSO (16
m.) was added CuCN (3.68 g, ﬁ‘m)l) The ure was
heated at 140 C undee¢p an Ar atsspherg ni ght .
The ni7Zt urte Vidls cooted—to=abod} 100 d pour ed
sIOV\Ayto stirred EtQAc. The ' g sflltrated
The f %g wal 1 vasned W th H20 ariél t he wat er phase
was AR E SRS The conbi We@ or gani ¢
extracts wer e washed W|th brlne The m xture was

dri Na2S trated j .
The: APUBBPBAONLEL (S s ey e 6 BBt st apleg” excer
{ bbafmh@ptenyd) -dceTshigil 8@9)sedin f58hof 120. Ftep2 phenuoticd 68tns

i bed i t 2 of
SRS el BT RET2Y Was condenced with 124

as described. in steg 3 of exanple 24 to afford
step 3 - A mixture of 26a (2 mmol) and 4-amino-3,5-dimethylbenzonitrile (2

mmol) was heated neat in a sealed tube at 160° C. The reaction mixture became clear
solution after 30 min and start to solidify as the product formed. After 6 h, TLC indicated
that no starting material remained. The crude product was used in next step without

further purification.

step 4 - m-CPBA (6 mmol) was added portion wise to a solution of 174a (2 mmol)
in DCM (15 mL) at 0° C. After the reaction mixture was warmed to RT and stirred for 3
h. The reaction mixture was quenched with Na,S,0s3, diluted with DCM and washed
sequentially with saturated Na,COs, water, and brine. The organic phase was dried
(Na,SOy), filtered and the solvent was evaporated. The residue was purified by SiO,
chromatography to afford 0.573 g (95% for two steps) of 174b.

step 5 - A mixture of 172b (0.1 mmol), 174b (0.1 mmol) and DIPEA (0.2 mL) in
DMSO (2 mL) was heated at 150°C in a sealed tube overnight. After cooling, the mixture
was concentrated and purified by prep-HPLC to afford 0.024 g (56%) of V-17.
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11-48. Example 27 2-(3-{4-
[ 4-(2-Chl oro-4-cyano- 6- et hyl - phenoxy)

WO 2008071591 - pyri m di n-2- 25 PCT/EP2007/063224

yl am nol - pi peridin-1-yl}- henyH acetam de (1V-46) WO
2008/ 071587 PCT/ EP2007/ 063224 " -69- R (0O=6CH RHN s
tep Xame 162 CO2Me Me Nstep 11 / , Ar 0 ~ O =
Y step 164b: R = H /N step 4 164a: RBoc | Me r
168a: R = Owe 166 168b: R= OH Ar' = '
2- chNolot44 e eoman-6-=(rheyhnya-2 phdimethyl-yhagoxyRpyringigin-Zylemino] -
-39 ono- phenyl ) -acetic acid
?%?*ﬁ?}% %gg}ep;heﬁg%%&%n% (W,SI%llG (7 mmol ), k28 (10
mol ), Cul (OSmmI)anderollne(lmmI)ln '
(10 nL) was hggied at 900 C overnight. The cool ed
mxturevva art|t ondbetvveen vvater 5a rtOAc

ql_nl Ia er N
extra rg |c ext ac
wer e vvashegg%émth bri ne )\

aleyd,
concentrated i n vacuo. ; Er r |due vvas purifigd by
Si 02 chromat ograqghylrg,la 0.91 g (74% of 164a.
Step 2 was carried out as descrl bed in step 0.0 NO
exanple 5 to afford 164b. 1o Condensatp 6 f %16

166 (step 3) Aas 4&ddolofldigidtn SCKkich8
exanple 24 to affgfél) 1681a ¥ﬁ§le?y2qw site pyr?%‘er”Iﬁ%Ac

166 was prepared by condensation of 3-
chl oThe ArepXAtiox vt b7amBlA)hrrkdba®as ddstiligdan @te%'»‘_l?oféﬁample 27 except

T S eb Bt Rt et T teB s aried ot ¥ dbfibed in
266 of dxamiple s affedtl@ab.t ¢ (2-Ahink-5abbnsd-pyrmdlin-4-yloxy)-3,5-

Ml?gtml%hm g&ﬁ%&‘? lv\%?@?e Feﬁ%é/ Shaldshd) d&‘ 5? £} Iﬁéth;/(llé hgdroxy—

was consumne enove

berzogitrilgt( @4 )windH SQas é@scrabﬂﬁi ltheaeﬁ Qf%eﬁplte(i‘l@éiceps 14fiby wasxeplaced

B I, CJﬁ&nM@g%@ﬁ7W§lcf 37 (tsfé'[')%g wall Qarﬁfz(ﬂ 8&"[ B}nth¥ %P&leﬁt@ described
arford 45 % of 168b 3% - m xture

By stas B pf f(’@qu%flm) EDCl (0. 15 mml) and HCBt (o 15
nmmol) in DCMwas stirred at RT for 1 h then anmoni a
vvas gllged Aamntktiide@f 784t (QrremwBsing tSinOl,ed miA0]) i Er@A Q0. mL) was

dj | t N .
%&f} \feliJl% %hmhrgmgl}rrg gvre]llgmgva%'he%v{haﬁg dgr% so@ft&e&é%@e@ and brine.
Th¢ prganid salution ovas dritd B @dO0in filtered end Tonecenested teafford 178b which
was used in the next step without additional purification.

step 5 - To a solution of 178b (0.1 mmol) and DIPEA (0.2 mL) in DCM (5 mL) was
added acetyl chloride (0.12 mmol) at 0° C. The reaction mixture was warmed to RT and
stirred for 1 h. The solvent was evaporated and the residue was purified by SiO,
chromatography to afford 0.40 g (74% for 2 steps) of IV-39.

IV-38 was prepared in analogous fashion except in step 5, acetyl chloride was

replaced with methanesulfonyl chloride.
Example 30

2-(3-{4-[5-Bromo-4-(4-cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-ylamino|-
piperidin-1-yl}-phenyl)-N,N-dimethyl-acetamide (V-19)
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was purified by Si02 chromatography to afford 0.040 g
(82% of 1V-46. |V-43 was prepared anal ogously to

WO WodB7sgTtept 152 was replaced with 150 to af POT/EP100B063224

correspondi ng 5-brono-pyrim dIJ;lf and in step 5 amoni a
was replaced with 25 2-am no-propan-1-ol. |1V-42 was

prepared anal ogously to |1V-43 except step 5 was
om tted. WD 2008/ 071587 PCT/ EP2007/ 063224 -70 | V-

C(=O)R'

was prepared nag8%usl Y fagept 166 wasar epl ace h

4- (5- \r e

chl oro- pyr i i diyn- 4- yl oxykrgp5- di e YyIRNoenzoni .

| V-41was Rrepdred anal ogously to 1% e piJ in step

5 ammoni um was repl aced with N

2- di nfgth n% g et haneam ne. Exanpl e 28H5 4-f 2- [1
-(3- C,yan t phenyl ) - pi perl di n- 4. 0182a: R'= OMe

- pyr i sl n- y1i No t hyl > Be 182p:| = OH
(V-17) RHN GE%N ‘i—‘/f%‘l%(gdﬁpf ‘g Y4 M- §Msp
3 172a R = Boc 174a: R = SMe step 2 172b: R = H step

4 174 Ritﬁha%l%M%n JriZSd A Q; Mhﬁ 1?12@@171 wok4Rd&t ﬁtBs 1 ﬁ{mol) The
nme -4-cyano-p repara
&e?ﬁlﬂnw%? Y"F‘%ﬂlr%ltovﬁ@l PIb éfée r%cg?%waanCEsﬁgwﬂﬂ ater and
thé mxaaptvas éﬁrd@fe@%ﬂpb@h&@he&ﬁ@dr@@d»&fad RasdrfedusRES N, filtered
canril e

f 162 d i bed i
SR TPl e g BRG { BRef R P Bl By o RS e o
afford@al 602 (80w) of 480b. 4- ami no- 3, 5- di net hyl benzonitrile
(2 mmol) was heated neat in a sealed tube at 160 C

The E6RGAH X646 QnJP ?@@d‘@te‘ﬁ'ﬁ%as cﬁﬁ'e&' BhPlS‘y @k 3?6ce§9re described

mn and start to salid 2/ FO uct forne
B $4eP TPiCeXap A t@dlffofchbfi an éte@ﬁ éraflfl AgVeiBiEFiFhput as described in

steped ARTS of ldx@nPliriee xR ai sp BRENmMS AR Wa3 rei@xded B @methylamine.
W|thout 15 further purlflcatlon ste 4 - mCPBA (6
I%l %gMed portion wise to a solution of 174a (2
Xalﬁl (15 nmL) at 0 C. After the reaction
m xture was warnmed to RT and stirred for 3 h. The
r eacti{én5Hramers (dvasnqubirdiaethyl- plrenkarBe@Bpyrihidin-@eylamino] -
m%ﬂdl ROV, BRGh RS he rosr@(wﬁﬂﬁq%@% ahifble g%)aﬁéf{z%ﬁ{é 111-19)
water’ and brine rgani ¢ phase was r| ed
20 (Na2804),0ﬁ\/[el tered and the sol vent was evapor at ed

The resi due| was purified by Si02 NHAr'
184b Br
32p ——
Cl step 2 ‘\(O

Me
_ 186a: R = OMe
184a: R=Me¢ step 3 :
184b: R = CH,Br 186b: R = OH

step 4 Lo T11-19: R = NH(CH,),NMe
step 1 Ar! =2,6-dimethyl-4-cyanophenyl (CHa), ?
step 1 - A mixture of 184a (2 mmol), NBS (2.2 mmol) and AIBN (100 mg) in CCl4
(20 mL) was heated at reflux for 4 h. The mixture was cooled, filtered and the filtrate was
concentrated in vacuo. The residue was purified by SiO, chromatography to afford 0.395

g (75%) of 184b.

step 2 - A mixture of 32b (1 mmol), 184b (1 mmol) and TEA (0.1 mL) in DCM (2
mL) was stirred at RT overnight. The mixture was concentrated and purified by SiO,
chromatography to afford 0.467 g (80%) of 186a.



chromat ography to afford 0.573 g (95% for two steps)
of 174b. ste 5 - A mxture of 172b (0.1 mmol), 174b

w@ Qoog/omsst ) and DI PEA (0.2 nL) in DWMSO (2 nli)P@EEP2007/063224
heated at 150C in a seal ed tub:/e3 overni ght. After

cooling, the mixture was concentrated and purified by

prepHPLC to afford.0. 0 569, 0f V-17. VWO

D006y brrca b daio A 5oyduaroc Bladfscilied Wyens 4 and 5 of
pafEpl¢ 27 efce B iBrsteg> dm(npnia ansorelageddvvitie NN -dime gk ythane-1,2-
dRWhdn di n-2-yl am no] -

pi peridin-1-yl}-phenyl)-acetamde (1V-39) RHN Cul Ar'
175 + 116 N\ NO2 52 Br N\ step 1/ step 3 1 176a: R

= BoEX4pPlepep 2 176b: R = H step 4 E 178a: R = NO2

178b: R = NH2 Arl = 4-cyano-2, 6-di net hyl - phenyl step

5 r y¥{3®Brofo=2-NHAG o by-Piedipr 4 platedityl o pipefidih/Sflaweso | -pyrimidin-4-
carni ed, out -as _descri bed .i ep 1 of exanple 27

BB i e T R ruBEE IBRES Usea T place of 162
Step 2 was carried out as described in ,step 6 of

exanple 5 to afford Q76b. Ar

4- (2_AgQi no- 5- br omo- gy i m diggs 4- yB
di ne -b-e-nfenitr(52)—was pr ephre
condsg#at i outepdf 3, INg# net hytep 2- hydr

(177) Jand 150 as deskribed in step 2 of #xanple 24
except>Ed6b was repl augd 10 by 177. Condensati on of

176b ?%d 52 (step Béggvas carried out by the 1p()rocedure
described in step of exanple 24, st e m r

of 178a (2 mmol) and SnCl2 (6 mmol IJ]_E}%E{)%&CCY Tg‘ln%r%_#lp%enyl
was refluxed overnight. The m xture was washed with
Na2CC8 sol ution (10 rrLé and brine. The organic

sol usteph - Was sehitiea of NS Sommol} inl PeMe@0amld) wasradded M&IREH (15

hndl Lok HadT 8RR hiieh whe sHR&d #4634 hi Thd PRcipRX¥fe wik &Rered and the

i t hout additi opal rification. step 5 -.TQ :
Blsrati W%W%fgeévstﬁ W%%i%ae)or% lpyqppgs gﬁ.ﬂé 7%%% fifigsigrl and
(Sndahirated s varteleThaesityd wadpaifiedevi(tSiD2 chramhgto@hply (0. afford

r | O xture was warned to RT and stirred for
g‘laﬁég?rﬁzg/ws%flq\?glt was evaporated and the residue was

purified by Si02 chromatography to afford 0.40 g (74%

f or 2lkgtagipsof d4b Wirh 390 wagcarieB& deagrilisdemsicpd of pxample 31 to

amalgqapus fashion except in step 5, acetyl chloride

was replaced with nethanesul fonyl chloride. Exanple

30 2-(3-{4-

[ 5- BEXABRIA 38 4- cyano- 2, 6- di net hyl - phenyl ani no) - pyri i di

n-2-ylam no] -
4-{5-Bromo-2-[1-(3-hydroxymethyl-phenyl)-piperidin-4-ylamino]-pyrimidin-4-

yloxy}-3,5-dimethyl-benzonitrile (1V-37)

BocHN H,N
Br CO,Me \Q\I R \O\I CH,OH
step 1 step 3

192a: R = CO,Me 194
step2 Lo gp. & - CH,OH

CH,OH

OAr' i
. Arl = 4-cyano-2,6-dimethyl-phenyl
Iv-37
step 4 \N N
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pi peridin-1-yl}-phenyl)-N, Ndinethyl-acetam de (V-19)
WO 2008/ 071587 PCT/ EP2007/ 063224 -72 H2C (=O R i

w@\0osH7 1887 / SO2Me 164b NHAr | T i Br \ step 2PQI/RP2007/063224

180a: R = H H 180b: R = Br 182 R = step 1 step 3
182b: R = OH Art = 4-cyano- 2, 6- 4d| nmet hyl - phenyl step 4

E. V- 19 To a s ut| of 1

lsteg g@ﬁﬂ% %%o%mﬁﬁglfzkromoa}c)e& doﬂr6 Jas lc%rrled(out éy the
pioctdure desasibed inrsted] oveamipthd7. at RT. The reacti on was
guenched with water and the m xture was extracted

Wi t hg@%/L Tmesoﬁftﬂ,ﬁquw&((%ﬁﬁﬁ{ol)vvﬁsw@b’ {1%%1()'\!&%91%39 added LiAlH, (5
ere

filt 5 and so vents were evaporated. The resi due
waRelp pprtionaysh M ist guTiaa fgif dhe KB BIXtwergs gogled g0 qind
(8&Phedby d8lHion SORNSEN@®ALS AD), gﬁ%h@étha(o d5 h&gbwﬁ@t €Pme). The

e rocedure r .jin step. :
el g Rl e PiRlaSs afulSRil LR aidyg vt Flrifed by sio;
claoniageraplty tasffdektil peBo%hnof 192kkps 4 and 5 of exanple
27 except in step 5 ammonia was replaced by

di ”E‘RE%B@JI‘oFﬁr B]OQ £ 3 f'sté )\[vas%cﬁgrﬁﬂi‘i)shéd by the procedure
Fo TR o)

ano-
é@yﬂg@ﬁ i@ sﬁz_pﬁ |e§'ﬁmﬁé S]to_afford 194. Condensation of 194 and 52 (step 4) was

pirpied bai By the ¥>M@Hlﬁ‘ﬂé|d]%sc3rb@@ If&rs&ﬁ%((ﬁ'e%rﬂg b hy k@nfrara IVU'W
I) benzam de (111 19) a2Me 1 4b Br 32b \

%ﬁ_@é% 184a: R = Me step 3 7 186a: R =

7R = CHZBr 186b: R = OH step i step 4

|||-19. R = NH(CH2) 2NMe2 p Arl =

2, 6- #i(prdirbuylo- %{byhhbmdémurom@byll Phemflhpmddm—bfylanﬁna}-
)L I 4400 in CCl14 15

E lm§4yls heat gg—n Befn?&qt&m %) The m xture was

cooled, filtered andtheflltrate was '

RHN;
Br 116 \Cl 52 Br
N .
step 1 step 3
196a: R=B '
step 2 : a oc 198a: R' = CH=CH,

196b: R = H step4 o v 4a:m - CH(OH)CH,0H
Ar! = 4-¢yano-2,6-dimethyl-phenyl

Condensation of 3-bromo-styrene and 116 (step 1) was carried out by the
procedure described in step 1 of example 27. Removal of the Boc-protecting group (step
2) was accomplished by the procedure described in step 6 of example 5 to afford 196b.
Condensation of 196b and 52 (step 3) was carried out by the procedure described for step
3 of example 24 to afford 198a.

step 4 - To a solution of 198a (0.5 mmol) and acetone (3 mL) at RT was added N-
methyl-morpholine (1 mmol) and OsO, (5 mg). The mixture was stirred for 2 h, then
Na,S,05 solution was added to quench the reaction and the mixture was stirred for 30
min. The mixture was partitioned between water and EtOAc. The organic layer was
dried (Na,SOy), filtered and concentrated in vacuo. The residue was purified by
preparative HPLC to afford 0.269 g (40%) of IV-44.

Example 35
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concentrated in vacuo. The residue was purified by
Si 02 chromat ography to afford 0.395 g (759 of 184b.

wWGaeL@p/021587 A m xture of 32b (1 mmol), 184b (1 nPCI/EPZNT063224

TEA (0.1 nL) in DCM (2 i) was. stirred at RT
overni ght. The m xture was confentrated and purifi ed

Theat Wb 3008 071667 en kol s th pdiredih fiminol-

aipdridinpkeyd -henyl) edopianiclayidt(hé-58) ocedur es descr i bed in
steps 4 and 5 of exanple 27 except in step 5, ammoni a

was replaced wi h N, N -di net hyl - BT ne-1, 2- di am ne
Exanple 32 5
4- {5 Br onp- 2- 1C(()))2(1\>§ p§/ﬂFé| n- Ar ) pi peri d| n)4CO,R'
B¥ 0] - i n-4- Sep

oxy} - - met hyl - b;nzonl trile (1\I
Br N/ steplstepZNO/@2 H ClL Cl1 1881 -62 i

iﬂf ano- 6- net h{f2 pheny! YI

a so 9@% 8(5rm0|)|n DCI\/I(Z@P dqtelﬁ1

MCPB#er( L5 mml) at RT and the reaction was stirred
for 24 h. The preci pitate was fiItered and the 10

filtrate vvas shed wi Na2CQO3. ﬁ gani c | ayer was
dri el NadQ UUPPIOtféP‘QU@QH&n%zBﬁééWlP e d HE{ 2k ig ice-water
i wa eﬂ@hdiedrwpms@ursblhneﬂ of\pétﬁssﬁlrﬁ) Be i QI Otz amh (2 th, 0.5 mol/L,

TotRib R PSF bRl Seq #f LB A0p e irbate 1o me
11@’2 naﬁblt) maks dddid. andi 3h Exartpteev B3vatmt§ 1BROor Ph. Aqueous NH4Cl was
I .
D RTE P T S0 g
BREEPI PRI WaBrdr Ed Ve S0 R TR dQRBCPeanitkter i vacye. [The rgsidue was
%_Igﬂecﬂb&?z@? Broh@iSsraphyto @8 NE0.18F g (R0ORLF208 82Dyl Bwoil.

step 2 - To a solution of 200 (180 mg, 0.5 mmol) in DCM (2 mL) was added TFA
(0.5 mL) at RT. The mixture was stirred at RT for 2h. The solvent was removed in vacuo

and the residue was used in the next step without additional purification.

step 3 - To the mixture of the TFA salt of 200 in DMSO (2 mL) was added DIPEA
(646 mg, 5 mmol) followed by 52 (120 mg, 0.5 mmol). The mixture was heated at 120° C
overnight. The reaction mixture was cooled and poured into water then extracted with
DCM. The organic phase was dried (Na,SO,), filtered and concentrated in vacuo. The
residue was purified by SiO, chromatography to afford 0.150 g (53.2%) of 202 as an oil.

step 4 - To a solution of compound 202 (150 mg, 0.27 mmol) in MeOH (2 mL)
was added 2M aqueous NaOH (0.52 mL, 1.04 mmol). The mixture was heated at 45° C
for 2 h. After removal of most of solvents in vacuo, the mixture was acidified with diluted
aqueous HCl. The mixture was concentrated in vacuo and the residue was dissolved in
DME. The solution was purified by preparative HPLC to afford 0.067 g (46.2%) of IV-
52.

Example 36

2-(3-{4-[5-Bromo-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino]-
piperidin-1-yl}-phenyl)-3-hydroxy-propionic acid (IV-51)
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Br "NJ:D step 4 N H W) 2008/ 071587 PCT/ EP2007/ 063224

wOo Zeb8pts8l - Condensati on of rret hyl 3- br onpacePert/BPznt063224

116 was carried out by the $§edure described in

step 1 of exanple 27. ste 2 - To a solution of 192a (5
mol) in THE (15 nL) at RT was add LiAlFM (5 mmol)
portion w se. ter stirring for 4 he reacth%%H

m xture was cool geClogM® ang A5 qge addltlon —co,r
wat er —X5 1596hbc}hé rés :

BoadN-p{ t at |Itered—and—Lhe f||

concent e residue was purified Bq |O
chronatography to affords& 12 g (7399 of 192b. Renoval

of t o@bpr etlect | ng group (step 3kw q:g;cmﬂpmhehed
by t Pc RIeteOHdescri bed in step 6 of atffl & Bl t o
af f of'tP 194. Condensation of 194 and 52 (step 4) was

10 carrled out by the procedure descrlbed for step 36

o SSBTD SRR IR o SRR s e o

acﬁﬂepie]f ileHG(Zb(yl%mg rfod3- mmol) followed by paraformaldehyde (22 mg, 0.69
:%61'&1 "f‘l'lé"m‘i"xtﬁﬁle%)sﬁéeé aij'{q?({ Y h tll?w{e'dtart ik ec %M’Z%A' )The

e
BipjuregeooRd=peEped mwatemnée@raﬁedzmﬂsftbpr 21phE OI%bC phrase was
dried NLPOY, fiNerdd andRcondehie £l QR Gebid i \lva urified by SiO,

ano nde satlon of
é“ﬁ%@ﬂﬁgﬁﬁVF gsaﬂ%l%ﬁ%&gébepﬁfﬁg Lcarried out by
the procedure described in step 1 of exanpl e 27.
Re rroS/laps bf Atvreee Booepo ot lgcthi pgpogd owplefsibegin @9psdas of example 35
ac ed by the procedure described in step 6 of
exanp e to afford 196b. Condensation of 196b and 52
(steg 3) was carried out by the procedure described
for ¥%ppe§7of exanple 24 to afford 198a. 20 ste 4 -
To a solution of 198a (0.5 mmol ) and acetone (3 niL) at

RT wess { aHlBebrb-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino] -
piperidin-1-yl}-phenyl)-difluoro-acetic acid (IV-55)

Br
CO Me 1. TFA Al’ o \ CO R
step 2
BocHN O

step 3

164b: R=H step 4 210: R'=

208: R=F IV-55: R —H

step 1

step 1 - To a solution of 164b (400 mg, 1.14 mmol) in THF(6.8 mL) at -70 °C was
added dropwise a solution of KHMDS (6.8 mL, 0.5 mol/L, 3.44 mmol). The mixture was
stirred at -70° C for 20 min. N-fluorobenzenesulfinimide ( 1.08 g, 1.72 mmol, CASRN
133745-75-2) was added in portions and the mixture was stirred at -70° C for 30 min
then warmed to -10° C for 10 min. Water was added to quench the reaction and the
resulting mixture extracted with EtOAc. The combined organic extracts were dried
(Na,S0y), filtered and concentrated. The residue was purified by SiO, chromatography to
afford 0.380 g (86.7%) of 210 as an oil.

Steps 2 — 4 were carried out as described in steps 2-4 of example 35 to afford IV-55.
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0. 269 &40% of 1V-44. Exanple 35 WD 2008/ 071587
PCT/ (‘:398{) 7 BOBBRZ24(4-cyago-2,6¢ dinfeahyl-phenoxy)-pyrimidin-2-ylamino] -

béegﬂfﬁnp—yﬂ ﬂ}fénfly@lr)}grog(y—@lcgw%idqﬂkf ffyenoxy)
- pyrimdin-

pi perlgiln 1- yI} phenyl) propionic agid (IV-52) Br Me

C02Me FA Ar' O COIZXR” step 2 N ocHN\ ~ - NX°
_Oa2'o S 3 164 EO"l‘l’[@te@;rI@ 2: \NR = Me Bo,n
=Me | V- R— 1step1-ToaJ Iu n o 64b
(300 nyg, NS@ THE—2—+&) in ic t eN-& h

was added Hr ol uti gep f pot assum

hexanet . L.azane (2 niL, 05rmI/L L o

KHVDS) %qllf B( %{a % s stirred at X , X2 together areO

m xture was warmnmed to ueous NH4CA was
added to guench the reaction and the resul ti ng m xt u

was #52tadeadolition of Bad 020 me: 1.4¢ gample ihhEEd2 Wl aar?%&was
ﬁd&aﬂ%ﬂwwé h bélaﬁ@doﬁmmsre 8L ad. £ehol/M, ¥.a¢ HinolJ.NMEhe mixture was

e Qo SRRy R DA R 5] AR, KBy s added
ﬁortﬂmsmkaﬂhem rheahix20© wal 8@rreat -00 SC iowcd 0) mimthBXCMafrRedrio) 0° C for

\g\?%ﬁ?d?%rj Y%E&HT‘%%SC@ Fb)ed%lt}%ueggseN ()f].t Af{deth@@e%uﬁtn' Efl&glre

nt was rermve I N vac

preacredsyigubtQues Thwergdme plinse wexdriet @ﬁﬁz&@t)h@mred and concentrated

podichd ndor®biBd g%ﬁﬁlmm\%ﬁ R8s dsed dTr@cthhﬁ rf&?%ttéDH e of
the TFA salt of 200 in DI\/BO( nm.) was added DI PEA 15

(646 nmo fol | oned

The %Eﬁ%u&@ %ﬁab)twga{féamafwa &%@g}gw a%fnmerlﬁmMeOH (2mL)
weagdded raqmizoots Wa® e ad ol etbldnd.cpamiobd Tihatnoixinvaé ezas $theda at RT
%ﬁa %%gefo RW Atl%ter removal QF st B¢ tsolvein%b 1%81/%61}{/(\@ theth dr] rg was acidified

dand’ concen actfo”
W®b|ddu®d\mgewrfﬁ(flh ad fihieresi. Otheqbrudiimat sogd apimptable anidfversdised

0ird 89 i9 ARx2Hp.0f 202 as an oil.

Vethyl apdi G (%ﬁ—ﬁgyaﬁ%—]z Ll ﬁh&}é‘ﬁ Pl it

step 3 - To a solution of 214a (120 mg, 0.21 mmol) from step 2 in MeOH (2 mL) at
RT was added in portions NaBHy (75 mg, 2.1 mmol). The mixture was stirred at RT for
30 min. Aqueous HCl was added to quench the reaction and the resulting solution was
concentrated in vacuo and the product was purified by preparative HPLC to afford 0.045
g (38.9 %) of IV-54.

Example 39

(3-{4-[5-Bromo-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino]-
piperidin-1-yl}-phenyl)-methoxy-acetic acid (IV-53)



10

15

20

25

step 4 - To a solution of compound 202 (150 ng, O0.27
mol) in MeOH (2 nL) 20 was added 2M aqueous NaOH

w@ 003271587 1.04 mmol ). The m xture was heat ed BPCT/RB20Q7/063224

for 2 h. After renoval of m)st7é)f sol vents in vacuo,
the m xture was acidified with diluted aqueous HC .
The m xture was concentrated in vacuo and the residue

was di ssolved in DM The solution was purified f1yo FOR
preparative HPLC to afford 0.067 g (46.2% of |V- 52.

25 Exanple 36 2-(3-{4- [ MeQ

5- Brpno- 4- (4- cyano- 2, 6- di net hyl - ph»aooye

-p 1 di n-2-yl g noj

pi i dzml—}—p-henyhy re-p4-emc acid

(1'V-51) WD 2008¢10%71587 P P2O /063224

-C02Me B, TFA Ar' O CO2R  step 2 BocHs CN\s 2 N

step 3 164b: R = H gte 20%B: R'RBsc Ve 204:
64 (200

%fﬁaﬂgiﬁp 1 step ™ 2Wb: R =Hol uti on of'
: F16870k r | NDVE , wa 6h2QfR" = M
6@ oM 0] 03~ HPY > Sirreay™) e 6 V.53 R" = H

par af or mal dehyde (22 ng, 0.69 nmol). The m xture was
stirred at RT for 2 h then heated at 45 C for 12 h.

Thter é[e ml XtIl(J) Y\@‘?’H%?%%q% lgouri%gmo irggg?mm%g?ﬂase%dded NBS(1.08
& NaRSOL) follﬁwbd by b@zayid)eccmdﬁe(muabme duamfie). rBsi dixeuraass heated at

g@” ¢ fo’v/i@é#ﬂ ﬁ‘lé?lgtge %Pﬁﬁ%%o%%}’ﬁl&&e@ﬁcpfh@ sghé-%gslﬁd with hexane.
hecqrp

. by
dfiHetesaeces anﬁrﬁe@f@wuquﬁ%d é»@ﬁrgﬁﬂ%o%sof %léb as
adlfoarstl.| V-51. 10 Exanple 37 (3-{4- [ 5-Brono-4-

(4 cyano 2, 6-di met hyl - phenoxy) -pyrimdin-2-ylam no ]

per di L }-ph ro-acetic.aci V- 55
R b JEE Tepiatnn RETRS AT Bl ey § b 2o
sineq) 3nd MeOH (50 mL) was added 216b (4.86 g, 15.8 mmol) and the mixture was
heated at 80° C for 30 min. The resulting mixture was cooled and concentrated in vacuo.

The residue was purified by SiO, chromatography to afford 2.5 g (62%) of 216c as an oil.

step 3 - To a mixture of 216¢ (2.5 g, 9.6 mmol), Cul (164 mg, 0.96 mmol), L-
proline (221 mg, 1.92 mg) and K,CO; (2.65 g, 19.2 mmol) in DMSO (40 mL) was added
116 (2.7 g, 13.5 mmol). The mixture was heated at 100° C overnight. The mixture was
poured into water and extracted with EtOAc. The organic phase was dried (Na,SO,4) and
concentrated in vacuo. The residue was purified by SiO, chromatography to afford 0.670
g (18.4%) of compound 218a.

steps 4-6 - Removal of the Boc-protecting group was accomplished by the
procedure described in step 3 of example 24 to afford 218b. Condensation of 5-bromo-
2,4-dichloro-pyrimidine (CASRN 36082-50-5) and 3,5-dimethyl-4-hydroxy-benzonitrile
using the procedure described in step 2 of example 24 afforded 4-(5-bromo-2-chloro-
pyrimidin-4-yloxy)-3,5-dimethyl-benzonitrile (220). Condensation of 52 and 218b and
subsequent hydrolysis of the ester to afford IV-53 was carried out as described in steps 3

and 4 of example 34.

IV-56 and IV-57 were prepared by an analogous route except 5-bromo-2,4-
dichloro-pyrimidine was replaced with 2,4,5-trichloro-pyrimidine and 2,4-dichloro-5-

methyl-pyrimidine respectively.
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164b: R = H step 4 210: R= M 208 R =F IV-55: R =H
step 1 step 1 - To a solution of 164b (400 ng, 1.14

woneB)7i587 THF(6.8 nlL) at -70 C was 15 added dPCpP¥PRE7/663224

solution of KHVDS (6.8 ni, 0.5 /L, 3.44 mmol). The
mxture was stirred at -70 C for 20 mn.

N-fl oro@ g enesul finimde ( 1.08 g, 1.72 mmol, CASRN
1337 ? was added in portions and the m xture was
stirred at -70 Cfor 30 mn then warnmed to -10 C for

10 nihY-avesse rrscapidechssay igibiienlGsheéetereaiottion and t he
resulting mxture extracted with Et QAc. The conbi ned

or gapia- @egeﬁa&{@m ﬁaslyiifrelr@sé iy Naa%murea luklh h@shtARfted

cancentr at ed
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qudntifist &psapturing theebietinddated pdmetiinobsulde st sirfaavidia coated

TR NN T NI I —
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I;
2 R ?ér?'i‘lfl%ey %@ﬁg%% Ch UC UGG UUA GAC CAC c{) UAGS tj&GU GGC
q

%Ff) n y roxy acetl Cc acl
GCGA AL GGG AL R Iarerld N A gmeraess btagaed frorp the

Mrtegrafld U‘NNTledﬁfoﬁfglé's"Thk %iha Qhe R<Ni§>@m lakd sk nth&lzed)@f
LASEALS, B ineeshin oy

fnarop, the DA palyBisss aﬁ%ﬁt‘%@ BREnf ) <eafing Zéihép
hiotin¥lated [ROA pirincan, @f nMIEGA (6RGrany dGIP1ACTIGRITITH (eachHE 5 uM), 103

2 ¥ ¢

(V) P e 0 RIS £ 58 HL AR 50,15
YeCh 2eomat Mg?@H@Z@@')Z, D@4pFonl ritn ¢h 1 ¢t w6 QimMdeD T35 he reactions
B8htaife® 3B rial %@%oﬂﬂ?dlﬁﬁﬁﬁg in P@é}) WS@”f%@J“@é?eﬁrﬁﬁatlon and

mxture was stirr mn then warned t

thedinpbFonCepRfr3ons oferl‘o?w%af@fq l&r(o m&aﬁwéﬁzfyﬁ@dnwafqé by the addition of
a@qpleauﬁe Nir @ aﬁ@lniemﬁnﬂ&su&eﬁqltrragom oft1us aMb0 Pexeina@hehtrations

Mottt e A AR bRt B eERak PRI tsybagion

AftelZlﬁBlhb&l&hnelh 3vafr 38 edngthe ecictign ivas qastichat lapadc’ﬂ;ﬂlc&pofzo- ul of 200

NERLT Hh 89, 2l SRIAAN SRR AR Mg, BPRGop}
B:canstvele)  TheTA{TRETEL, s G110 e TLT/Rend (e golTbebeads were

fef tB-Eettlé\EI/&hgh?EﬁH/@i'e SPh siEals wRke SRINYEIhS J6sOwMBRPQouhRENXT

ur.e
(PacI(ard) 50 V ues were (?btalned by sigmoidal regression analysis using GraphPad

Prism 3.0 (GraphPad Software, Inc.).

Example 41
Recombinant HIV-1 Antiviral assay

The sensitivity of a wild-type laboratory strain HIV-1 HXB2 to described
compounds was determined by the 3-[4,5-dimethylthiazol-2yl]-2,5-diphenyltetrazolium
bromide (MTT) cell viability assay with MT-4 cells (R. Pauwels et al., "Rapid and
automated tetrazolium-based colorimetric assay for the detection of anti-HIV
compounds,” J. Virological Methods 1988 20:309-321). Briefly, MT-4 cells were incubated
with virus (MOI 0.0001) for 1 h at 37 °C and then resuspended at 7.5 x 10°/mL in RPMI
1640 (with out phenol) (Gibco) with 10 % FCS and antibiotics and plated out onto a 96
well plate (Corning Costar, USA). After 5 days incubation 20 uL of MTT (Sigma-Aldrich)
(5 mg /mL in PBS) was added and the plates were incubated for 2 h before the addition of
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Ingredient

% wt./wt.

Active ingredient

Lactose

Magnesium stearate

20.0%
79.5%
0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg

10

Composition for Oral Administration (B)

each; one capsule would approximate a total daily dosage.

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%
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Suppository Formulation (E)

Ingredient % wt./wt.

Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
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tetrazoliu based colorimetric assay for the detection

of anti-HV . .Mirol aqgi cal ds. 19
20: 3@5 ¢ fgatuggs di diggiqoeq }nyt?le ffmre&me% AgsSTIRn: of Mﬁ?‘@]@g C%i“flh
wipressed iMEhei® s&@ﬂfb)fofrﬁisr or]m herais of 4 rfead &)rtﬂéﬁfﬁrmmg the dlsclosed

E ﬁ%llg) )eor}(%(egl%tggsl owolioﬁes]s_ 0T, q%t%n%ﬁg'\ééﬁ% os%(f1 reﬁglﬁnsas ]F]pcfoprlate, may,
pipatagdy,eutn emt @nebif@ionme shiclpfeatuees{ Bountilized f@ostlaning the invention

ys incubation 20 pL of MIT
wlgﬁéﬁﬁﬁﬁghﬁgﬁ% (5 nog /m_ in PBS) was added and the
pl ates were incubated for 2 before the addition of
WO 28bsfuspsgrinpTtionpry bwm#sgs_hﬁd in sgmq gefaih by ypy of Mustration

a@d éisiafhﬂlﬂg_ fédRArp Jdae oBd&yhan @ﬁd&i@ﬁnﬂﬁgs ungitl brlobbidds Wdne of skill
e

A B GBABES 2D MY RO P BIPCUSEHAT B 15 P o the
Agteinded g/lalrﬂﬁhérksf@re, I11Ci§0( BMinder8o@d Hi3dthe@bO@3desériptidn is intended

i S0 GadR 281 pGe MU 8 B g i R e be

detoagiged pyt wizh gefee3rE to the daye dascripigmripit shargd Bistead be

RABFAREE Wi Galer QIRORE H3IRAAN O ﬂeh&ecﬁamcmoﬁgwnﬁ RSl scope of
)Tde ni Stratlcglnrﬁ Via sever routes were pr epare

QU fpich pughladmegigRattide Con'p03| tion for Oral
Adm nistration (A) Ingredient %w./w.
All patents, patent applications and publications cited in this application are hereby

incorporated by reference in their entirety for all purposes to the same extent as if each

individual patent, patent application or publication were so individually denoted.
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Active ingredient 20.0% Lactose 79.5% Magnesium
stearate 0.5% The ingredients are m xed and di spensed

WO ni0s/0TEpBUl es cont ai ni ng about 100 ng 10 eachCT/BPI07/063224

capsul e woul d approxi mate a to%%a dai | y dosage.
Conposition for Oal Adm nistration (B) Ingredient %
wt./w. Active ingredient 20. I\/hgne3| um stearate
0.5% Crosscarnell ose sodi um Lact ose 76.5% PVP
(pol yvi nyl pyrrolidine) 1.0% V\D 2008/ 071587

PCT/ EP2007/ 063224 -81 The ingredi ents are conbi ned
and gr anbl/at@apeidigcerding todptmaadh as nethanol . The
fornmulation is then dried and fornmed into tablets
(contai ni ng about 20 ng of Rittive conpound) with an
appropriate tabl et machl Con'p03| H on for Oral

Adm ni stration (O R uf, ~ARCti ve
conpound 1.0 g Funaric & . S di ym chl qni de
2.0 g Methyl paraben 0. 15Rg Abgh 0.05 g

G anul ated sugar 25.5 g Sorbitof* (70% ol ution) 12.85

g Veegum K (Vanderbilt Co.) 1.0 g Flavoring 0.035 ni

Colorings 0.5 ng Distilled water g.s. to 100 mM 5

The i ngriﬂfa?ré‘ﬂi‘ts are mxed to forma suspension for

oral adm nistration. Parenteral Fornulation (D)

| ngr edi ert 1s%®&t-teftVBu, COAEL, ip‘hen;'vqugrs attkye hbteﬂ)az‘,ﬂ . 35Ik(§ﬂ lpmznyl or

nl oh%tgr%a%;fw érein sald flestgrtogml sl {8f Jtl’?Ct P f

100 ry! group 1s selected fromthe group con51st1ng 0
pyridinyl, pyridine-N-oxide, pyrimidinyl, thiophenyl, pyrrolyl, thiazolinyl,

imidazolinyl or quinolyl and said phenyl or said heteroaryl is optionally substituted

with one to three groups independently selected from the group consisting of:
(a) Ci6 alkyl,
(b) Ci-6 alkoxy,
(¢) Ci-¢ haloalkyl,
(d) Cy-6 haloalkoxy,
(e) carboxyl,
(f) CONR™R",
(g) Ci-6 alkoxycarbonyl,
(h) cyano,
(i) SO,-Cy6 alkyl,
(j) SO,NR*R™,
(k) halogen,
(1) nitro,

(m) Cy.3 cyanoalkyl,
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The active ingredient is dissolved in a portion of the
water for injection. A 10 sufficient quantity of

wao@samsshl ori de is then added with stirring tPCIER®07/063224

the solution isotonic. The so égion is made up to

wei ght with the remai nder of t water for injection,
fiIteredO} dﬁl %a 0.2 mcron nenbrane filter and
packaged J er ‘sterile conditions. Suppository

For mul ati on (E%&;ngredlent %w./wt. Active

i ngr edi ef) NR' Lok gvhyl ene gl ycol 1000 74.5% WO
2008/ 071587 PCT/ EP2007/ 063224 -82 Pol yet hyl ene gl yco
4000 24. gypCHRiRiBCesti'ent s are nel ted together and

m xed on a stean1bath and poured into nolds
conta|n| 5 to I wei ght. The features discl osed
in the f Vﬁgla% cription, or the follow ng clains,
5 expressed in their specific forms or in terns of a
means f ofr) pes hetermatkgl;t he di scl osed function, or a

met hod or process for attaining the disclosed result,
as appropri.ate; _ n any
conblnatFo% gﬁ»égg C?%%?S%@Smsiér%§§$#éed for
realizing;the inventjon in diverse f rns t hereof. The
for egoi n§ PHVERERHAINEE HEERC QBSer Mk N sone det ai
by way of |IIustrat|on 10 and exanple, for purposes of
clarity Rhdhyddgesbandineg. It will be obvious to one
of skill in the art that changes and nodifications

C i e Rnardfor iRl Ry REBRRAE cor Ay, PRERREREor halogen

above desgription is intended to be illustrative and
not restRi @nfl\Re, ingtprendenihiearehydiogen pr/@gethemars Rdulcas
therefore, be determned not with reference to the

ab ?\ée d feaérahatﬂ'”on) Eaﬁéﬁ %rﬁilé?éﬂd@nﬂﬁ he aﬂRbenaﬁz”deth@amg&e @6 alkyl
W r erenc 0 e 10 enge

w ¢ not e ponal ke p s o B RPES P Syefehin T rOuB hsisting
cl ai ashyalregeanci. (t:ilb;d CA Hetqraileylt @1 ¢ Phatlanfongp 0l b bpdrooyatkyl, C,_;
and ' ed

|nco%%§F§ gﬁb %kgf& e%%%y%%u ﬂﬁﬁaﬁﬂth¢kﬁ a??gxﬂ

pur poses to the same extent as |f each |nd|V|dua
pat ent, pHttein tagaphdraath B ngrogsnpidne & wWbishwesyeare attached, form an

| ndi yietume! Yy AR Bipe AGINYOr RADHOTASET azetidine, pyrrolidine,
PCT/ EP2007/' 063224 gté)e fo % rgg%%l ound aceor d lucﬁle
1-3

t o f BIPRLIfIAE P 2288 TERg gptpn%llwuhgrguted wit rﬁ) udﬂoxy, amino,

alkylamine or C,.3 dialkylamine; or,
(iii) taken together are (CH,),-X'-(CH,);

R* and R® (i) taken independently, one of R* and R® is hydrogen or Cy.
alkyl and the other of R* and R® is selected from the group consisting of hydrogen,
Ci-6 alkyl, Cyi_6 acyl and C,_¢ heteroalkyl;

(i) taken together with the nitrogen atom to which they are attached, form an
azetidine, pyrrolidine, piperidine or azepine ring said azetidine, pyrrolidine,
piperidine or azepine ring optionally substituted with hydroxy, amino, C;.3

alkylamine or C,.3 dialkylamine; or,
(iii) taken together are (CH,)»-X'-(CH,)»

R’ is hydrogen, C, 5 alkyl or C; .5 acyl;
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S3° RRNNR (1) 4 6a wherein: 5 R is CO02-tert-Bu,
CQOZEt, phenyl C1.3 alkyl, heteroaryl Cl1.3 alkyl,

w@b@ayi1s8T heteroaryl wherein said heteroaryl PQr/apwoi/es3224

sel ected fromthe group consi s% ng of pyridinyl,
pyri di ne- N-oxi de, pyrimn dinyl hi ophenyl pyrrol yl,

t hi azol i odazol yI
or said Eet erdogiry iy eggltlcllecr)lﬁlgﬁydr%u% CEII tﬁi \/\{)%Cﬁpone
to three groups mdependently sel ect ed fromthe group
consi st i Rg" sthydogeit ) hadoged; al kyl, (b) C1.6 al koxy,
(c) Cl1.6 haloalkyl, (d) Cl1.6 haI oal koxy, (e)

b | p111 ‘
car b Ay Oy S e

k) hal ogen, ni sgyanoal kyl , WO
(20%)8/ 071 8751?3&;”@55% ﬁ‘tﬁ’é‘?ﬁ%ﬁ% d (n) NR baRi ob. (0)
NR1CaSQ2 G _6 al kyl. (p) CHR1ll aRll bCOR12, (Q)

hydr oxyl XigN&l & @Qr) Cl.6 heteroal kyl; R2 is -CN,
-CH=CHCN, Cl1.3 al kyl or hal ogen; R3 is hydrogen,

hal ogen, Xa@@g)(%g%g;l}q@ hal oal kyl ; R4 is hydrogen or
am no; Rya an are i ndependent |y hydrogen, Cl1.6

al kyl, C1.6 al koxy or hal ogen; 10 R6a and R6Db
i ndependRitanyinicgd FYMOIPEn%%r t oget her are et hyl ene:
R7a and R7b (i) taken independently, one of R7a and

R7b i s hylehragesyticdllacatityble sadts tkdeof. cycl oal kyl and the
other of R7a and R7b is selected fromthe group

C o ns I Sti N9, C?‘E‘%’E é?& Q%?Pdéné: gmgjl i(Mzmie%h %ﬂh (flt&e 'R%Arlé )llgrdrogen.

6 al kyl'su ydr oxya
an1noa|k |-C1.6 alkyl, C1.3 dlalkylan1no Cl.6
al kyl al k;l Agg@pggn@aqmdﬂl@&tqglqum 1 wherein R' is optionally substituted

phenyl.

4. A compound according to claim 3 wherein R' is phenyl substituted with
CONR™R™, SO,NR¥R® or SO,-C,.¢ alkyl and optionally further substituted with
one or two groups selected from the group consisting of (a) C,.¢ alkyl, (b) C;.
alkoxy, (c) C;.¢ haloalkyl, (d) C;.¢ haloalkoxy, (e) carboxyl, (f) C,.¢ alkoxycarbonyl,
(h) cyano, (i) Cy.¢ acyl-amino, (j) halogen, and, (k) nitro; and R>® and R*® are CHs.

5. A compound according to claim 4 wherein R is phenyl substituted with
CONH,, SO,NH; or SO,-C,.3 alkyl and optionally further substituted with one or
two groups selected from the group consisting of (a) Cy.6 alkyl, (b) C,.6 alkoxy, (c)
Ci-6 haloalkyl, (d) C,.¢ haloalkoxy, (e) carboxyl, (f) C,.¢ alkoxycarbonyl, (h) cyano,
(i) Cy-6 acyl-amino, (j) halogen, and, (k) nitro.

6. A compound according to claim 5 wherein R’ is hydrogen or bromine; R*

is hydrogen.

7. A compound according to claim 5 wherein R is phenyl substituted at the
three position by CONH,, SO,NH, or Ci_ alkyl sulfonyl and optionally further
substituted with one or two groups selected from the group consisting of (a) C;.¢
alkyl, (b) Cy.6 alkoxy, (c¢) C;-¢ haloalkyl, (d) Ci-¢ haloalkoxy, (e) carboxyl, (f) Ci.6
alkoxycarbonyl, (h) cyano, (i) C;.¢ acyl-amino, (j) halogen, and, (k) nitro.



15 (ii) taken together with the nitrogen atomto which
they are attached, forman azetidine, pyrrolidine,
wW@r@enTsBNe or azepine ring said azetidine, PCT/EP2007/063224
pyrrolidine, piperidine or az éJI ne ring optionally
substituted with hydroxy, amn Cl1.3 al kylam ne or

&I‘}S) gl >a<é %l am gghiaccﬁg{m% dcl%:ﬁ’g zvlhszre%eé $5- Altfoxamido- -phenyl, 3-
i ndepaimbenfdny]- pbereyl of 3 R8ctharvsulRstyl- pberml'dl ogb'fdrogen@r tBomine,

al kyl, AR Hhg@kfier of RBa and R8b is selected from

the group consi'sting of hydrogen Cl. 6 al kyl, Cl 6

acyl and Cl.6 heteroal kyl; (ii) taken tog ether .

the nitrogeRoRPerid eccppdiegta dain hpvbersin %clﬁ@atwlr mﬂéﬁﬁlwted
azet pinyeC, Pyl ogtioeallyRupeitidd Rete@ard 2RIkl £dR'" is hydrogen.
sai d azeti di ne, pyrroI|d|ne 25 plperldlne or azepine

;: ESI g?nt L(g rAglrl OL]él 31&:' ! amlgqo\,\f gn 9 derreiqfl( jsac%r{)]tllr((])%%lly subg’tltuted
t ogeplhayl @r.ealk@H2) 2- X' - (CH2)2 R9 is hydrogen Cl.3

al kyl or C1.3 acyl; W) 2008/ 071587 PCT/ EP2007/ 063224

-85 RloallarAdcd%JlIthﬁra%cdngl%RS@Qﬁﬁtlb)évhiéi/e% Rgerpheﬁg;r & alkyl
al kyl or Cl.6 Rl

acyl dVgr o
i s hyhsbiydsd w ﬁ%p@% 015%21\81 | or E1s eliﬂr sre@szw gpd emﬂ%naﬂr
hydr ﬁ))ﬁsh%lr kostitutédLwith Sné Mﬂfvﬂtxgrbupﬁible@tewfkﬁﬂ ﬂleOg’roﬁiRZc&BYSﬁng of (a)

ot oCor it (7 aptbaRe bt TPARe by BlaRog RS ki, o

t her €of alk@xycdrbooyipdu rgarac €id Cdis agyltamind, d)j) halogameind, R7 ajtro; and

R hydrogen. 10 3. A conpound
accolr{dl%%g Rf”é?rg?%l—{?m 1 wherein RL is optionally

substituted phenyl. 4. A conElound according to claim
3 wher ei k- Rrcangpgsmdrigrordingde ickun 48 whicren Roomkvakth.s alkyl

SO2NRERMBRe At ﬂ&%u%oﬁu@ﬂ lsy coad,, sptvpnal Ly ¢ AlufitstFsnyl and
substituted with one é‘&tﬂongr oups sel e%ied f om t he

gr ouPPEBREY 4ty supstipy 9 Bipips elecedfeom the group
al komnsm(lﬁg of3h) €, halkela[KyT,,s allabkxy, Q]I:) 6, hiadl ek | 0ty C; ¢ B)loalkoxy,
car b ) 6 b C )
B P A T
and Rﬁb(]a)rletr@i—@dR and\Rcmrp@irhd according to claim4
wherein Rl is phenyl substituted with CONH2, SCO2NH2 or

S2- C1. 31ﬁlAkwmmd%&dreﬁ%Itbxratrﬁrmweréruhérslh&/aro%@nwrt)ra)mme,

one Qf groups sel ected fromthe group consisting

of (E)ISéId@gsrkyl (b) Cl.6 al koxy, (c) 20 Cl.6

hal oal kyl, (d) Cl1.6 hal oal koxy, (e) car boxyl (f) C1L.6

al koxyc at40 anydmpdumy acy@Eting to Clajm (]lelﬁ:rﬁﬁ R -1sa1pt1’(’oﬁall}( gubstituted

hal og&e roa%}? %1_3 Sl'@rl (Hrlhe{e%aryl, RY, R R™, R* and R® are hydrogen.

15. A compound according to claim 1 wherein R is phenyl substituted
CR™R"COR™, R"* and R'" are hydrogen and R12 is C1-6 alkoxy or NR™R™.

16. A compound according to claim 1 which compound is a free base or a

pharmaceutically acceptable salt of a compound selected from the group consisting
of:

4-[2-(1-Benzyl-piperidin-4-ylamino)-pyrimidin-4-yloxy]|-3,5-dimethyl-

benzonitrile,

4-[2-(1-Benzyl-piperidin-4-ylamino)-5-bromo-pyrimidin-4-yloxy]-3,5-

dimethyl-benzonitrile,
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6. A conpound according to claim5 wherein R3 is
hydr ogen or bromne; R4 is hydrogen. 7. A conpound

wa@e@sndissy to claim5 wherein RL i s phenyl subBCT/EP106T063224

at the 25 three position by CONH2, SO2NH2 or Cl1.6
al kyl sul fonyl and optionally urther substituted

W th one, ted.fr.

consi st i ngﬁé VC’% l\getgﬂlg)eéul% YE%FHZY )bglggi& ?]ﬁmng)o ]iyr m1d1n 4-
Cl. 6Y1hw}oiaﬂd}methyldber@£hn16rﬂhal oal koxy, (e) car boxyl (f)
Cl.6 al koxycarbonyl, (h) cyano, (i) Cl.6 acyl- arri no,

(j) hal 0@3@4&5%%0@‘%4 BYahb 0, 6-Wh &RPBHIRALRAT yr1m1d1n 2-ylamino]-
PCT/ EP2QQ7/ 063224 conp oun E ﬁ

cl ai WP9TIiRel-#npethyli-b gn@lfc%ﬁl S GRERPH 1 yHadyiluorg: Fncetlc acid

am nosul fonyl - phenyl or 3-net hanesul fonyl phenyl, R3

I s hydr ogi¢H-Beombr (- pmdmaln;dn%yl$1;kkydnmgmlnm&o)$ynm1dm 4-
compau cord im1 wherei is optiaonally
subs}%"fﬁt dgjme lgbefn% tlgle,a ?okmylfouélrdvxg trl(_fjlﬁlgr? QP& 203

substit ut ed heteroaryl Cl.3 alkyl and R10 is hydrogen

10. A cofmpabmemack or-diierheno-ginzdthyl ipgiatieidnyl®ninog-pyrimidin-4-
opti agahly 5%%%&1%’4&%@1‘36 Op&d%vlﬁ{ iﬁfﬂuorc;-%cetléaad
conpound accordihg to claim10 wherein RL is phenyl

Cl1.3 alk substjtuted wt 7aR7b, SOZNRSaR b or

Cl.6 al k 15%?%-@{1 ﬁmphfaf? aslﬁ%ﬁtlw Pipftidip ¥idpmino)-pyrimidin-4-
substlokyt B8 divh ¢ thylobenhzonit tilapcom sl veied eiftueeb-heaimatide

group consisting of (a) Cl1.6 alkyl, (b) Cl.6 al koxy,

(c) C1.6,hal y r A
(f) ClL. r@ BE(?}J)?%C% lb{hqulop% )ﬁ]}lhﬁl}rpﬁ',gl&q?%)él %%)Tgﬁ@) d’m 4
acy| ylamil n305 diyt Mlab@gehltrﬂah@ml(qwldmﬁh wiflugretacaRSacidnd

Rsb are CH3. 12. A conpound according to claim 10

wher ei n Rs.igsopBenyi- (@%fa%oﬂielﬁ%l'l) i&)’énaﬁp@lylatrﬁ{hspr)?‘imldiﬁ 4-

f our ition b QZ/NH2 or Cl.6

and Yleaa %ﬁﬁfme%fﬂ?%w@ HRATRQS3H TvstRsacic pog
groups selected fromthe group consisting of (a) Cl 6
al kyl, (N)(464- - Bdokoxy;(4{®ind=l,66diathyipkyhoxy{-gyric@idi6-2-

?ﬁ') o 5&93((}1 plP%r?%&qa&lgl%ﬁﬁ}l Prl]gefr%l)c%e?nﬁ(he#‘ 95%%8‘&9@&{}11 TI'(IQI)IOI'O-

nltr@ﬁetlaﬁ@dRSa and Rsb are CH3. 20 13. A conpound
according to claim 12 wherein R3 is hydrogen or

brom ne; 4. {B‘Brbl%ohyglr %rrr3>l42— @t‘ﬁ Wlmo}ﬂgﬁl% IQrimidin-

claim nall St

het ef & mfgélc'hglem;bﬁn@en 6979 ?wcp w m 0 Jeetf acid,
R8a and R8b are hydrogen. 15. A conpound accordi ng to
clai m 1 sheBeomoRL|li-63HaidazolstHohdthyli-ptpeRiBin-4-ylamino]-

Cl- 6%@)%%'8% ﬁﬁ-t-?’a—:hag’qet%é%n%&gg%gj %gggg?t I%lli‘)lu%)rso acetic

cl ai aaid, whi ch conpound is a free base or a
phar maceutically acceptable salt of a conpound

sel ect ednt o FShﬁroﬁ{dmﬁélf&ﬂ%j—@,tslcﬁﬂletlﬁft—:phenoxy) -pyrimidin-2-
ylamino|-piperidin-1-ylmethyl}-phenyl)-acetamide; compound with trifluoro-

acetic acid,

4-{5-Bromo-2-[1-(3-fluoro-benzyl)-piperidin-4-ylamino|-pyrimidin-4-

yloxy}-3,5-dimethyl-benzonitrile; compound with trifluoro-acetic acid,

4-{5-Bromo-2-[1-(3-nitro-benzyl)-piperidin-4-ylamino]-pyrimidin-4-
yloxy}-3,5-dimethyl-benzonitriletrifluoro-acetic acid,



10

15

20

25

4- [2-(1 -Benzyl - pi peridin-4-yl am no)
-pyrimdin-4-yloxyl -3,5-dinethyl- 30 benzonitrile, 4-

wQ 260807t5BENZYI - pi peri di n-4-yl am no) PCT/EP2007/063224

- 5- brono- pyri m di n- 4-yl oxyl -3%
di met hyl - benzonitrile, WO ) 2008¥871587
PCT/ EP20 6322

- (4- Met hg Kée %u?llno Eeﬁnzetlfa)nelulfon}/l ‘%ﬁ:nzyl)l p y‘;rendm 4]ylam1no]
- pyr pyrididin-4- YIWéM dLr@et ¥ldiemeethyrilebenzonitrile, 4-14-
[ 5- Brono- 4- (4- cyano- 2, 6- di net hyl - phenoxy)

-pyrim di}J?S%rbﬁ'n@[E Otz chlecp@fdehiheluIYdﬂWb@&g}) - ApaFAh Y-

aci d; ound | i ¢ aci

[ 5- BYBW%)“ SR Fié”l XX 915n‘i‘t”l?@fl‘y?§9i%@q“&% 4-yl am no) -
pyri mdin-4- yloxy] -3,5-dinmethyl-benzonitrile;

conpoun d44{\45{Bl'ﬂomb+2‘ [ 1u()4r ﬁrtanbénzgzl) qﬁpd1d1M Ylarh i3l @yBinddin-4-
(1-thio REr din | a 0)

oy PRRArER Rt L aRREI S el aBn ) 1 o

conpound W|th trlfluoro acetic aC|d 4- [ 5-Brono-2-

(1- t hi ophédrB3ombriet h(a- cynperengyl hpipeyidinnd-tylynino] -pyrimidin-4-

- PYT {18k AL N5 4Himd@ ]yi)é?f%hltrﬂ%; St It Qﬁﬁ%%hééﬁc la€id,

conpoun W|thtr|f uoro-acetic acid, 4- [ Br ono- 2-
(1-thi az | met pi per|d|
oyt i m abieBrogpak 5985 qhwyeﬁaﬁk%aﬁamlpplgpvnmldln -

conpaory - Mbidliméuhylf bamapoidlestriflcoaricetate sdlt,15- Br ono- 2-
[1- (4-cyano-benzyl)-piperidin-4-ylam no] -pyrimdin-4

yl oxy}-3 ?4 35 rﬁ&l}%léf QLP n}%glgléé r?%h?lolgﬁ)e%i% Wr fllidin-2- -ylamino]-

trifl uoro acetic
[ 5- Bpmﬁndllll-](&h@%ﬁbﬂb325h®rdrh¢mwwlmﬁmd@) pyrim di n- 2-
yl am no] - pi peri di n- 1-yl met hyl } - phenyl ) - acet am de;
conmpoundg Wi | BLHrsﬂanM @yanaczect dfm @B 1dph chodp= Bl @AM 2-ylamino] -
1-(1Hp rro F % %%& er|d|n4ylamno]
per‘ﬂ?F "%y ’HE}% Retingtidbenzonitril e;
compound W|th trifluoro-acetic acid, 20 4-15-Brono-2-
[ 1- ( 3H i PrChdarot4-4-Y4-(retyuio) 2, @idpaethgzllj phehoyy )apfriroidin-2-ylamino|-

Lo N q
DY PR Bl Aghglaenzont L1 et corpoun
(4-cyano- 2, 6-di met hyl - phenoxy) -pyrim di n-2-

yl ani no] 3sihdrrei 4! (%rphbfmétcyawéﬂwtbylaé@nam)d@yrlmldm 2-

C0n”pﬁuﬁl%d/}iﬁﬁeﬁdmfﬂ—*lﬁ{eﬁrylﬁ@erﬁ@%hl@o@a@mge 4- 15- Br onp- 2-
[ 1-(3-fluoro-benzyl) plper|d|n4y amno]

- “md enz n|tr|l
compound  Wsor T TAGF gt f e it aeroxn sk Big: aminol-
1- (fhpe]nd]lhrbykmn)zlylbknzepequbndnrde;l yl am no]
-pyrimdin-4

PR OO0 S A5

piperidin-1-ylmethyl}-benzamide,

4-{2-[1-(2-Chloro-4-methanesulfonyl-benzyl)-piperidin-4-ylamino] -
pyrimidin-4-yloxy}-3,5-dimethyl-benzonitrile,

4-{4-[5-Bromo-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino|-
piperidin-1-ylmethyl}-3-chloro-benzamide,

4-{2-[1-(2-Chloro-4-cyano-benzyl)-piperidin-4-ylamino]-pyrimidin-4-
yloxy}-3,5-dimethyl-benzonitrile,
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4-{ 5-Bronmp-2- [1-
(4- met hanesul f onyl - benzyl) - pi peri di n-4-yl am noj

WQ@ReBHTIH8T- 4- yl oxy} -3, 5-di net hyl - benzoni tri | e, PCT/EP2007/063224

4-15- Brono-2- [1- -89 -
(2-chl oro- 4-nethanesu|fony|-be%zyl)-piperidin-4
y:t)ga/;nl an]dl rﬁ Ero?lo 2- £ éZ %hlaro -4-C a o- ‘Benz?& r;Pqeenqln -4- yéammo
4- 15pBioivon 2= Y1{>Xy1 3(i|=dmlctth)d benzomtrﬂe,

- benzyl ) - pi peri di n-4-ylam no] -pyrimdin-4-

yl oxy} - 34 55@%8@%@[1 Pesaanior§ bRy - hipbQdif: A¢EHifo 185 rfnidin-4-

4-{5

1- (ZYIB%%SééﬂQ@VIIb%ZB’é‘Hﬂ& n-4-yl ani no] -pyrinidin-4-

yl oxy}-3, 5-di met hyl - benzoni trile; conpound with

trifl uoro{sadesmo- Zi{':ll (B- chléf({ ﬁyIBilﬁmylﬂ“retl{yl) piperidin-4-ylamino]-

1(3can eng in-4- mno] -pyrimdin-4
er do% d%' fdf zb()err11|Z 1¥1 61 €, trifluoroacetate

sal t

[ 5-Br ormi A2 (& dvheroznyidan et mythyp e perdin=4pylpinriad i pryxr paidin-4-

yla 3,5- dlmet 1- benzomtrﬂe
pi pg¥| g#}n %’ 3- chl or o- benzenesul f onani de,

[ (5 b onoé*-i@-(B&QI@Qaaq— 51:é‘%-éerfablﬁ%lrhwZY%rPéPFa;@I}-Aagl%mmo(hmleﬁvdm-‘l-
yl anylogy}-3, pidbaethdi-benkoyittitet hyl } - 3- chl or o- benzoi ¢ aci d,
15 3-Chl oro-4-{4-
4-(4-c
E pl( per?’%:@%’]ﬁ?ﬁod% E‘: ﬂwll U%qg nesul;/pgangér%g J}IMI{W]
3- Chhwiwidin ;ﬁ4)doxy -3,5- dlmet yl- benzomtrﬂe,
[ 4- (2-chl oro-4-cyano- 6- et hyl - phenoxy) - pyri m di n- 2-

yl am no J'-pjispsrondl--(41cyand- Ergtcjﬁﬁhle}hyl -phenoxy)-pyrimidin-2-ylamino]-
- benzene uI Qﬂ ﬂﬁ I%ﬁéw or 0 4l

[ 4- (PPENTSF oY ‘% b &(%rbﬂwr fi di n-2-yl am no]

20 piperidin-|-ylmethyl}-benzenesul f onam de,

3- Chl or 0445-B#emo-2-[1-(4-trifluoromethoxy-benzyl)-piperidin-4-ylamino] -

[4-( yrimdi n-2-yl am noj

y ééﬁégm 42‘11‘%(? @?E%{%t?ﬁ%gg%rﬁﬂge 4-12- [1-

(2- ChI or 0- 4- net hanesul fonyl - benzyl
- pi peri d#h3-Brgmam-ho{3-trifluoromethoxy-benzyl)-piperidin-4-ylamino] -

yrl mrﬂhf&nﬁy;h&zw}s ﬁdﬁn&hﬁa{eayémt}ﬁazom trile, 25
5- B 4- h mi d
[y| y o) R Gt et Ryt 3 eIy o e peag a4

4- { 2ylokyl-3,%-2irththglr berd o siyidliao- benzyl )
- pi peridin-4-ylam nol -pyrimdin-4- yloxyl

e/ epanthy SRS PLUEALFisb g B RIS amino-pyrimidin+
( 2- cHp¥Y o3 -dipetsl-bevigyitylepi peri di n- 4- yl ami no] -
pyrim di n-4-yl oxy}-3, 5-di net hyl - benzonitrile,

4-15-Br 8@3)221 (0, 4-Bis- (rZﬂﬁ-’O‘rQinfe{H!}'Db@nzl?Bfﬁyéﬂdln 4-ylamino]-5-bromo-
| peri di
P oxpiaidn el BB e dicts 415 oromo- 2 [1-

(3-chl oro-pyridin-4-ylnethyl) -piperidin-4-ylamnol -
pyri m di #43-Bydbory2-{13( B5-dimehhyt-béremlk gnpdridih-d;ylamhinfo2-pyrimidin-

[1 -4 &%ﬁ%}%rr&ﬂm %]eﬁko%n}ﬁhﬁ‘t l).

- pi pe pyrim di n-

4-[5-Bromo-2-(1-quinolin-8-ylmethyl-piperidin-4-ylamino)-pyrimidin-4-
yloxy]-3,5-dimethyl-benzonitrile,
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yl oxy}- 3, 5-di net hyl - benzonitrile, 4-15-Bronp-2- [1
-(4-tert-butyl -benzyl)-pi peridi n-4-yl am no]

WO poosiomiséi n- 4- 10 yl oxy}- 3, 5-di net hyl - benzoni t PCT/8P2007/063224

4-15- Brono- 2- [1-
(3-trifluoronethyl-benzyl) - plbé}idln 4 yl am no] -
F)slr IB;nof’jrl)Eié(Bil oxyj Bls&égﬁa%eai’%%oro F]n |¥ tlg)érllcﬁh -4- )Afllar_n%'rf"o_]—
- pyr pyrirdidin-2- )5}®)afr}[13|;ﬁjﬂ1methyl benzomtrﬂe,
pi peridin-1-yl nethyl }-bi phenyl-2-carbonitrile, 15
4-15-Br 04“{’241 (BJChl&% Byridih Yo Qeml N OpiYerRBAZY 1A miR) ] Pyrimidin-4-

eridin-4

pyrlﬂ?ﬂWﬁﬁii?ﬁ%ﬁ??ﬂﬁxgmﬂPﬁ%¥hyI benzonitrile,
4-15-Brono-2- [I- (3-trifluoronethoxy-benzyl) -pip

eri di n- 43-Ghl@oi A0 1R,5S)-3-[4-(4-cyano-2,6-dimethyl- phenoxy)—pyrimidin—Z—
oYL A0 o qoc;tgé @éhe%%gﬁg&'a}nn !

plperldln 4- Ian1no| yrim di
JF oy} - 3452 di Doty Chhonit methenesulfansksnasl 28 41

(4 CB1C9&16’[;53Qef]6¥tL3 yl'aﬁhf)@]r bHimidh- MLWQIS di%{erthﬁllﬂzhﬁoxﬁfrﬂe,

yl oxy} di net hyl benzonltrlle

S é_ ér E ImS; Il(];rlou40|{’ O?F%P thlor enzrxet?\anesul ony enzyA§ 1;/1per in

pyriﬂhdmnyqmyhmMy}43mﬁyﬂ5nﬁahymb@ﬁaﬁwmkir|Ie, 25
4-15-Brono-2- [I- - di met hoxy- benzyl)

(3,5
i peri dj
e span O e e o T
( 1- qbicyde [3r- Hogit Fretamynoe lppysenidan - - Ydoxyt @ -digyethyl-benzonitrile,
-pyrimdin-4- yloxy] -3,5-dinethyl-benzonitrile, WO

(2308/ 0715@11@55@ 9%9@3@2&@0% Am{e@hﬁf BR033) -plydimidin-2-
chl or o- Z | per.|
pyr i AR 23¢9 u%xd%g% ﬁ?%?éo ; eﬂb@n rP aheaza"llée{ 2-

[1 - (3- Chloro pyri di n-4- ylnethyl)
per i di+#}5-Bryinari-hio]2-elgyrd-#irtéthanksulfonyl-benzyl)- p1per1d1n 4-

yl arqé[%%}%p% I%’I’lqllllgﬁ'} Eﬁo:&?@ Bb- Jn%thyisbgnzgﬂktﬂe,

(1R
[ 4- (4-cyano- 2, 6-di net hyl - phenoxy) - pyri m di n- 2-
yl ani no] 4-4¢-& ﬂ%&ompcélyéé} 6yang-226-djmethyl-phenylamino)-pyrimidin-2-

oct - aﬁhﬂ@tﬁlﬂér}d@ﬁnﬂﬁmm 34hibdo- bE:l(lzl)l&o'ﬁﬁ)soprop lester,

-8-( | oro- 4- net hanesul f onyl - benzyl ) -8-aza bicyclo
3.2.1

Ly m] ot ?f“koryr‘]oiﬂf S shlgrosdrnyio-fiapgbrinenpy) -pyrimidin-2-
3- Chilemind]-gigeridid-1-{lgrediyl jobenzdmidet hanesul f onyl - benzyl)
- pi peridin-4- 10 yl am no]

4p)1/r5| an dﬂS rg iﬁ}g E\gﬁ§$ﬂ |4 )hﬁllgﬁ’l% &)h{ehldﬁy 4-ylamino)-pyrimidin-4-

- 8- (@oﬁﬂr%ﬁﬁmne bemsesidlileony| - benzyl) -8-aza- bicycl o
[3.2.1] oct-3-ylam no]

pyr I m diin241 Y b-@dro3s-breth ROy PBGZ N ifdrlden-4-ylandino] -5
[5 Bvﬁﬁwr%nft&ﬂc%%ldzné R AR AREF NG e ni di n- 2

yl am no] -8-aza-bicyclo [3.2.1]
oct - 8-yl 42 §{Ben84-Ghizortoeyloknia. am @®-3-ylamino)-5-bromo-pyrimidin-4-

yloxy]-3,5-dimethyl-benzonitrile,

4-{2-[1-(2-Chloro-4-methanesulfonyl-benzyl)-piperidin-4-ylamino]-5-
fluoro-pyrimidin-4-yloxy}-3,5-dimethyl-benzonitrile,
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15 4-15-Brono-2- [1-
(2-chl or o- 4- net hanesul f onyl - benzyl ) - pi peri di n-4-

W@ b@sionisg7 PCT/EP2007/063224

-pyrimdin-4-yl oxy}- 3-chl oro-§§ et hyl -benzonitrile,
4-14- [5-Brono- 4- (4-cyano- 2, 6-di net hyl - phenyl am no)

pyrl m dj
yFam ol M Sl ey e e e
i sopylemyrto] exyrienidin-3- Y@XIY bBa- dlnrﬁllhyl-[bdnzomtrﬂe,
(2-chl or 0- 4- cyano- 6- net hyl - phenoxy) -pyrimdin-2 20

35” g;noﬂg] 1 R498IBr8inB=4-¢ . LBty Y aRe 84T A heftoxyl) - pyrimidin-2-

(1- pylﬁﬁnm(d.mpfzr@m et ey e hloge-henzapideri no)
-pyrimdin-4- yloxy] -3,5-dinethyl-benzonitrile, 4-12-

[ 1 4-{4-[5-Bromo-4- (2 chloro-4-cyano-6- methyl phenoxy)-pyrimidin-2-
Ioro4 ane i di hr4-ylam n
) amtlno R Eng r(i(:)}rrlrgt H tha@y% cgle -%21)126 sft(’ff?nargﬁ,—g

dlnEthyI benzonltrlle 25 4-
[ 2- ( 8- Betd§iBremazallb( eyberyl- @B piperidin-4-ylamino]-pyrimidin-4-

oct - Joyhadls Aghe BylkbQPBaRME! M di n-4- yl oxy]
-3, 5- di net hyl - benzonltrlle 4-12- [1-

¢ Z o or o e A P iR e P e A £ o

fI uopwrirpidin-Atydoxyd 8~ sH1evoy-ndetisyl dienrddiyile,benzoni tri | e,

WO 2008/ 071587 PCT/ EP2007/ 063224 -91 4-15-Chl or o- 2-

Elllam( 2- fJP I{&) IT4: A %WB%%%‘%“(Q X/lan(p %%Zglmetwl-%% ﬁ(géy?'p%imidin—}
pyr Vlpinghial-pipsridinyiF vigrethydli- frshleye-boegsresifonamie, 4- 14-

[5 Br ono- 4- ( 2- chl or 0- 4- cyano- 6- net hyl - phenoxy)

pyrl m djn424- A)Hn%ﬁlg]gl]omo 6- (4 cyano-2,6-dimethyl- phenoxir) pyrimidin-2-

B?lrl dloﬂ I(IEé/rtCHe E}P%m}fﬁli’sl/} gég%oﬁgg%%{%%gnoxy) pyrimd

| n 2- yl am no]

- pi per i d¢-né-Anyinoes-bydnjo-3-[¢ HRathterbehrettesudul fonglAbaheyl) - piperidin-
4- “p Il Szé ?[a no];zlrpV[nImdug |4| ylg)gﬁf n.’nyS —Hg‘xtlgm&llben]zonitrfle,

-3, 5-di met hyl - benzonitrile, 4-15-Brono-2-

- oxy- pyr #d?nl 42-fierord methasiepdiongl- bﬂuylwmmrﬁ@} 4 ‘/lammo]
YT 1 Byl it 3Bl B e benzoni i e,

[ gyf\lmmn 81’) glhgcl; ;q) géﬁ,l[%gﬂ ¢ a%Q)OZ g d?rﬁgtil)rﬁ?f)}pe)rlllyfagﬂrelo O—;))(%%midin—Z—
- pi pﬁamnhdj dipgtidietlhylhdetl3d lebdnaeesbiémremds ul f onam de,

[ 3yflmm”3| B %58“&?* r K)r%]n%’ 3103 rcfiy L pHEL Y N REB U0k o-4-

- pi pﬁﬁ@iﬂﬁwifoy}’ln@ﬁ)ﬂ PigrigHi-oryb- peiniinadd4-dignine,
4-16- Ami no- 5- brono-2- [1-

g 2- Ichl or p-{4-{ MRt re@s Ul §-ami thhiepanlydantiRd PEfrirdidin-2-ylamino| -
ylamn

o PR eyl S B PSR i1 e, - 12- (1

- (2- Chl or o- 4- met hanesul f onyl - benzyl ) - pi peri di n- 4-yl am
no] - py4isrBdomeof-{l-&hriinolo-3;methimetlhydyl-bemzbnapipenidia;4-

3 Ol o nc- iyl 41.540P2 3B TR DRy am no)

yI am no] - pi peridin-| ,(}Yl net hyl } benzenesul f onam de,
5- Br ono- fhloropt-tnt-24-evamons WymethepRanylanypo) - pyrimidin-2-

[1- (aaﬁlliﬂdqr;qpéqdm 1-ylmethyl}-benzamide,
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met hanesul f onyl - benzyl) -piperidin-4-yl]
-pyri mdine-2,4-di am ne, 4-14-

WO 2608478B8DND- 2, 6- di met hyl - phenyl ani no) PCT/EP2007/063224

- pyrim di n-2-yl ani no]
pi peridin-1-yl met hyl }-3-chl or o 2benzenesul fonami de 25
4-15- Bro

(2- chl or o- Lz‘ﬁm;t P aneSEﬁ £% no|2 &% ghrrzletmrl %henglamdnw Elyr1m1d1n 2-
y| anylawino]-piperidin-1- ylmethyl} -3-chloro-benzamide,

-pyrimdin-4-yl am no}- 3, 5-di met hyl - benzonitrile,

3- Chl or ONA-'(LL‘Eromo 2,6- dlmethyl phen 1)-N*-[1-(2-chloro-4-methanesulfonyl-
[4-(4-cyano-2,6 rpﬁ ?,mno-yrlmd|n-2-

yl anP %‘@ PipsTsER '4d>f PY‘llm1 ’P‘h%t‘1 fMihenzam de, WO

2008/ 071587 PCT/ EP2007/ 063224 -92 4-{4-

[ 5- Br onotE)-1-44- Ql-i[il"r()E -Zhbordidaeiethahequife nylk izl p-piperidin-4-ylamino| -
- pyrim di n-2-

_pip yrimldi % \&/ ntml}]réoi d]énetli;l)(l en‘él%nz mn&trﬂe,

N4- (4- Brono- 2, 6- di et hyl - phenyl )

( 2- chl or &Chlerethh&s i G- cy@enmy}l bﬁrybmmyhpheqmlqmmo

- py r %ﬁrﬁiﬂ?—?zﬂﬁngﬂo@rﬁﬁb@rm@ 1 (y@jet% ) AsehZarhille,

| or o- 4-'net hanesul f onyl'- benzyl )- p| peri di n-4-yl am

noj] - rimdin-4- 35d| hen
- al:r yl (ICJ%l pibremoz- éﬁf%‘lflg %9 P‘A“CPH %/}(Yg Plpel}{d')n-‘l-}’lammO]-

- 2- cypiaidin-AyImind} G; isldmedthwbephmyﬂam noj] -
pyrimdin-2-ylamno } -piperidin- | -ylnmethyl)

- benzam

(3-chl or%?p)géﬂ%%% Pfﬁhﬁ)r%[él] ljnethanesulfo%ﬁ/l be&z&/? -8- aza-

10 phicydeldizallacty3 alﬁm@? Byrsnmmrétmml@éﬁz%qu{h)ﬂé?enzomtrﬂe,
4-12- [(1 R 5S) -8-(2-Chloro-4-nethanesul fonyl - benzyl)
-8-aza bB@%r@ 4-84-24-U-cpflbo-Bs )ﬂllrﬁgﬂlﬁloﬂyhenylammo) pyrlmldm 2-
-pyr|md| é/da qln%ﬁdlmeth benzonitrile

3. ChYlamine El}Bf ridin-1-ylmethyl}-benzoic atid isopropyl ester,

[ 4- (4-cyano- 2, 6-di net hyl - phenyl am no) - pyri m di n- 2-

yl am no] 3@};&1&0}@{4}{4@&@&@46 Hirbethyloplengkaindnd s pypirojalyh-2-

[a- (g R BB Aok chenoieasidio) oy m i - 2-

yI am no] E peridi n-1-yl met hyI }-benzoic acid

- 15- Br ofra-Brojps=2- lzi%hhl@rcnélﬁnﬁ’emﬁaw&mmmﬁﬂ) mBerzginyd-

- p' pﬁﬁﬂn‘i’ﬁd’] lﬁmrﬂﬂdﬁmJ}QmmoL.’) chloro 5 methyl -benzonitrile,
-pyrimd yl am no} -3 | oro- t hyl - benzonitrile,

E)-3-(4: C
(2 chi or (oS PP Bl Brigr<emzethipefonghenpy g iperidin-s-
yl anylam]nq:]ywmmﬂlm44layﬂuam 86} ditheBrytHphretiyh) herploaiyile) - acr
ylonitrile, 4-{4- - Br ono- 4-

gﬁa(r:nyﬁgfélg —ESe—?%r 'i)hlyﬁ 4—?);1\?1{336 ?ﬂr@&h#@%ﬁy@%‘ﬁ (gb %yrlmld
3- Chtlamgnog- ngfendm 1 ylmethyl} -3- ch oro-benzoic acid,

[ 4- (4-cyano- 2- et hyl - phenyl ami no) - pyri mi di n- 2-yl am no]
- p' per i gliamorbo-4-y4-PB{ hyyano= DERASNSHLIAARY) §8rinddin-2-ylamino] -

[5 BP’é’ﬁBdlﬁl']('Xlné‘a;ﬂ&m)b?ménﬁsiu#ﬁf‘ﬂ? dephenyl ani no) - pyri ni di
n-2- ylam no] -piperidin-1-ylnethyl}-3-chloro-N
( 2- di net m#-dbriBnometdrid-yyanben@dimebyl-phbnildmipa)-pyrimidin-2-

( gl- p%?lﬁlg)?cﬁflﬁg%cpﬁ—;lh%b%n ng: )8*{1? onag% glrgétﬂylgm}ﬂoagﬁlﬁglbenzamlde,

enesu

4-{4-[4-(4-Cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino]-piperidin-

1-yl}-benzenesulfonamide,
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WO 2008/ 071587 PCT/ EP2007/ 063224 -93 3-{4-
[ 4- (4- Cyano- 2, 6- di met hyl - phenoxy)

WO poosiomiséi n- 2- yl am nol -piperidin- 1-yl } PCT/EP2007/063224

- benzenesul f onam de, 4-16-Am ng;2- [1 -

(3-cyano- phenyl ) - pi peri di n- 4- %f ami no] - pyrimdin-4-
%”30)(%;}an§ pg%én )S%lr% p¥% ezi%e(éﬁ nlhtl)rﬁhlereld))ﬂfi]pyr1m1al!n P anuzfo [—g'1per1d1n
yl oxypli-Bngentsutartaptidbenzonitrile, 4-{2-[1 -

(3- Cyano- phenyl) - pi peri di n-4-yl anm nol

-pyrim dMs 4&1)(1'119)@‘}1 &, cy%nocmféﬁ;flwpe@ﬁﬂmwrﬁmbﬁpyﬁmmn 4-

-pyr}ﬁﬁi‘ﬁl%&ﬁ Dﬁ%%zomﬁ‘iﬂﬁerl di n- 10 1-yl }

- benzam de, 3- 14-
[ 5-Br OWD4-45{B401®13633’4{)1-—23 Gyadibrpichyl) pp]fh@fdméxl)ylammo -pyrimidin-4-

- pyrl l.peri di n- -yl }-benzam de,
4- 15ylgxygn%5 fhl% tﬁyl ?@Zomtt'ﬁla‘nesul fonyl phenyl) -pip
eridin-4 | am n

pyri mi di 42 %(éo@)}’]ﬂnfgpbewl}r@tphyﬂmb%ﬁb@nmPPYrefnldlq43 yloxy}-3,5-

3- Chlii%e@hﬁ b%gzor{ﬂrﬂe(s net hanesul fonyl - phenyl) -pip
eridin-4 -ylamno | pyrimdin-4-yl oxy}

-5- et hy n tri 5- Br onp-

(3- et b Ef*?gﬁrﬁ%ﬂeﬁqmet P,Sleew |H¥[’1&nld§ilr%wﬁaﬁﬁn‘]’ I-piperidin
pyr i mytlilendantldexy} - 3- chl or o- 5- met hyl - benzoni tril e,

3-14- [ 5-Brono-4- (2-chloro- 4 cyano- 6- net hyl - phenoxy)

_3p>1/£1| m dé @4} gS 8?&(5%'0@23 n}?a]gﬁ? @9%%9 ILhe%lo}q(r)) @;}ﬁ%‘éﬁﬁjﬁ ylamino]-

- pyrpmﬂdm-byl)}’rl@niml]der pi peri di n- -yI } -benzani de,
3-14- [4- (4- QIano , 6-di et hyl - phenoxy)

- 5-f | uor 49 bMbA- Mieﬂfﬁ'n@ﬁﬂfohylpﬂ)k%&l) diiperidin- 4Y)l'lim1no
-benzam de,

2
(1- pBlelrﬁidd‘Fﬁ ’EOVI} 3pﬁ ’é?‘ftgﬂﬂ)eﬂzwlgﬂf’no) - pyri midi n- 4-
yl am no] -3, 5-di nmet hyl -benzonitrile, 3-14-
[ 5- Chl or B-Chlré-£ yahb{ 2 nfidinent foyly - pliveryd xyiperpdin idayloininad-

"yl an T o ) ' de. WO

i T Gl Ly e Y e

[ 4- (4- Cyano- 2, 6-di net hyl - phenoxy)

- 5 triflédpoienny- Upﬁmﬁfwmﬂswéfonyh Rlrendo-1iperjstipdr ylamninol -
- yg rlmﬁﬁmaﬂbg@ 3 chlord- @n@ﬁﬂéﬁeni’mﬁtrﬁe,

nitro- pheny - pi peridi'n-4-yl am no]

DT e e i R e S g

ylamino]-piperidin-1-yl}-benzamide,

3-{4-[4-(2-Chloro-4-cyano-6-methyl-phenoxy)-pyrimidin-2-ylamino|-
piperidin-1-yl}-benzamide,

3-{4-[4-(4-Cyano-2,6-dimethyl-phenoxy)-5-fluoro-pyrimidin-2-ylamino| -
piperidin-1-yl}-benzamide,

4-[5-Bromo-2-(1-pyrimidin-5-yl-piperidin-4-ylamino)-pyrimidin-4-

ylamino|-3,5-dimethyl-benzonitrile,

3-{4-[5-Chloro-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino] -
piperidin-1-yl}-benzamide,
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pyri m di n-4-yl oxy}-3, 5-di net hyl - benzonitrile, 4-15
- Chl or o- 2- [ 1- (3-net hanesul fonyl - phenyl)

WO pioperisei n- 4- yl am noj PCT/EP2007/063224

pyri m di n- 4-yl oxy} - 35d|mathy§ benzonitrile, 4-{2-
[ 1- (3- Met hanesul f onyl - phenyl ) ”- pi peri di n- 4-yl ami no]
-5- 10
trifiuoronet iyl - pyre At A TREE) Y% trﬁluor‘%‘ﬁyﬁh‘/ Aygiin-2-
i triyleminp|iBSp@idnd-@}-bpnzan{ide,- chl oro- 5 -cyano- phenyl)
- pi peri di n-4-yl ani no ] -
pyri m di 54y - B- ﬁﬂ H%%en?@%ﬁ&icﬁﬁhﬂ-ﬁamﬂloﬂ %yr1m1d1n 4-
[1- (3- Ioro c ano- phenyl ) -piperidin-4-y
-pyr!l n,_z‘onlw 6xy} 3, 5-di net hyl - benzoni tri I e 15
3-{4-
[5-Br orTD445{F11u(ﬁ'y&nE1-—@, trethamedulfp hylpteno) ypl papidin a1 ydlimind{ -
%l éh i old_én)%4 &% I} %ISndlmetﬁwgenzom][']rﬂor o- benzam de,
[ 4- (4-cyano- 2, 6- di net hyl - phenoxy) - pyri m di n- 2-yl am no]
_ pi peri il rChioroyd-j 1-( bareszanesidfongl-nheny]) -18p@idiag-yamino] -

(4-c G-3RI HirRARN Oer) E}Mélmd'nzwamm' -
20 p?%ie}?} drlﬂn )f]!?@ -belnzam{,lde %21 [ 5-Brono-4-

4- | - d I -
b1 pet ot WA ?éﬂﬁetﬂ%réqaﬁﬁ et o8- Fabrnss

[ 2- ( Bifthoborbethelpaiidiin-4Atbxy] - 3]5-3imdthyl henk chiitrile,- 4-
yI am no) - pyri m di n-4-yl oxyl -benzonitrile, 25

3- Chl or o4 |5
“pyrimdi z ?&P&é EI i éllnlm(olS cpfano P]h3nyl) pR}Pend% z4-ylamino]-
4-yl bwmd-ubémzl@ﬁf}t%ﬁ ﬂénettsyldmnmmtrzle 12- [1-
(3-cyanonet hyl - phenyl ) -pi peridi n-4-yl am no]

- pyrim dina_ [y IOWyo-5-Byamet phehyl fa'ﬂml;ﬁn i
(3 At Oﬁ’éS [ P thh‘/ 807/5%)632ﬂ1% y@’ggé’e@ ‘ ’J mwp‘/“ml mn-

(3- AHP fgapitigien. 4- yI ani no] -
5- br ono- pyri m di n- 4-
yI oxy} - 3344 pBoemork{ hyfanbenadimethyl ghend8x)dpyrimidin-2-ylamino] -

Lo Bhpea- (o angendudhlhl Ny - Phenoxy)

["am no ei‘ld|n- I -yl}
- N- net hyl - benzam de, 5 3 14-
[ 5- Br omp3-4h{erocy khbr-p4-evadiorreedjnethHepfesep )y ppyrimidi-A=ylamino -

yl a”bﬁb@]hdm Ilmﬂ{ehgdrﬂrde, -yl'}-N-cycl opropyl - benzam de,
3-14- Br ono- 4- (4-cyano- 2, 6-di net hyI phenoxy)

igylrhlyg1 r 3234 i?}y‘?\}?ﬁlo %L%E@E‘P%g Idgnllgthyl 1*[>he}g/1 %po%lqldm 2-ylamino]-

(4- cyipnodid; Byldibatdyidephenoxy) -pyri m di n-2-yl am nol -
10

pi peri di )[I-{ 11 éy?}mlj}]‘o(@(@l&%{)h}% ﬁ'%@[gylgéﬂkw %{)bﬁf}ﬁﬁﬂh{j% ylamino]-

2-(3-{4- enox
- pyr pm@dlﬁ_ byl}-benzamide

3-Chloro-5-methyl-4-[2-(3,4,5,6-tetrahydro-2H-[1,3']bipyridinyl-4-
ylamino)-pyrimidin-4-yloxy]-benzonitrile,

3-Chloro-5-methyl-4-[2-(1-pyrimidin-2-yl-piperidin-4-ylamino)-pyrimidin-
4-yloxy]-benzonitrile,

3-Chloro-4-{2-[1-(3-cyanomethyl-phenyl)-piperidin-4-ylamino|-pyrimidin-
4-yloxy}-5-methyl-benzonitrile,
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yl am no] -piperidin- | -yl}-phenyl) -acetam de,
4-15-Brono-2- [I- (3-hydroxynethyl - phenyl)

WO pioperiset n- 4-yl am no] - PCT/EP2007/063224

pyri m di n-4-yl oxy} -3, 5-di net hy§5 benzonitrile, 15
N-(3-{4-
g/?aﬁr ﬁgo?? gf 6§)Aangmozpqen%?/ %eéerllydnhﬂ %}151 ny)a SPQ/r r9m12dln 4-
- net HandsiikhilormfindehylNbengoritrile]  5- Br onp- 4-
(4-cyano- 2, 6-di met hyl - phenoxy) -pyrim din-2- ylan no]

- pi peri d?bl‘ﬂll lj B'rbﬁln}) B))ﬁln)) 2 @‘aﬁhék dlﬁlen%)q{)‘-lpyr[mldm 2-ylamino]-

5- Br ono- él ano- - phenoxy)
- pyr PRFETIR: 123’1} gty Bfanﬁ erl d| n- I yl } - benzami de,
2-(3-{4- [ 5-Bronp-4- (4-cyano-2,6-di methyl - phenoxy)

- pyri m di-f4-25-Brbaoi 4304- cyaﬁlbﬁmﬂ? Iddhé’thyll—pheylb}(y‘)pﬂei’nyild)n—ﬂ‘)ﬂamino]—

(2 ) ek e, (31
i; Bhid ?W}Cmcgcl%ly&’]”él anoalgl et hyl - phenoxy) - pyri ni d

| n 2 yI am no] - pi peridin-1-yl}-phenyl)-acetic acid, 25
2- ( 3- { 4-3-{4-[5-Bromo-4-(4-cyano-2,6- dlmethyl phenoxy)- pyrlmldln 2-ylamino]-

[5 pri%@ﬁdﬁh ﬂ%r}qtﬁJ(QJh%f’ox%ﬂmr Berd¥Rid - phenoxy) - pyri nid
noJ] -pipeéerid -yl }- phenyl ) -N
(2 hydro

ace
4- (5-Br oﬁ‘[yg‘_l'i?{qu_mO[%(‘J(iya?od%) @“gl h\?l ]él}qq}()m) pyﬁﬁlélﬁlw ]2 ylamino]-
- pi ppipeddin- Byl iR ithethylahtihcHethyl)-lydnaxiyjdes 3,
5-di net hyl - benzonitrile, WO 2008/ 071587
I[Décl:T é Epgggé Qg?f%%g?rﬁl& LF' C){af;]llgnZd?( djmethyl phenoxy)-pyrimidin-2-
- 5- menmyto] pyipéridivtlmd > ?Iaf}ﬁ m@}amldgl peridin- |
-yl }-benzam de, 2-(3-{4- [4-

(2-Chl or@-'{ﬂfﬂ?&%ﬁoz zTg?hﬁYrbxﬁﬁ@ﬁﬁﬁXIYﬁenyl) p1per1d1r|1 -4-ylamino]-

5 | ?S}tﬁrh yl%)@/g H%é/ Lgr{% 1trqe, erid

[ 5- Br ono- 4 (4 cyano- 2-f |l uor o- 6- et hyl - phenoxy) - pyri m d

I n-2- yI BA(3nd- |5- Broinped(diagand- 26ydi}net}b'élphamw9}pyﬁhlidin—2—

[ 2-( [ C{éyl - phenoxy)

- pyr Orl Iﬂgeralgqo%g]pg p}ﬁ A F}Sﬁﬂﬁh%f 2 phenyl)
acetyl] - met hanesul f onam de 3 14- | 5 Br ono- 4-

(4- cyanoNz(,36{4d SrBHORYa -4 1 Arectiendy 36 it -ath ey pariinidin-2-
10 pylﬁﬁﬁﬂ(qlﬁlpéndih}l ﬁ%ﬁ Igﬁ)sy&etmam de, 2-(3-{4- |
5- Br ono- (4-cyano-2 nmet hyl - phenoxy)
d o
JP A o) B perramR-d- (PR etk yb g g din 2
aci dyla2dfdd-figeridin 8- Bt -bomzadnide,
(4-cyano- 2, 6-di met hyl - phenoxy) -pyrimdin-2-
YL 3, 0] 2 RS REb Hhido-d/ 4. RRECY r RERRL U xACh -
[ 5- Briamindd-Rireridiarioylh peemtil bt Rydimstipeminp- iyl -armide.
yl am no] - piperidin-I-yl}-phenyl)-nethoxy-acetic

acid, (3¢3xf[9-BRmks-an=dloro-4-cyano-6- methgrl phezznoxly) pyr1m|1d1n 2-
i n-2-ylam no

(4-c ; henox rim
pi pe}ylia‘ai’ﬂl?f’%rplli/’?r}c{.{%ﬂe% 1P§3‘ h?%zf&/ aﬁ’etl c acid,
2-(3-{4-[5-Bromo-4-(2-chloro-4-cyano-6-methyl-phenoxy)-pyrimidin-2-
ylamino|-piperidin-1-yl}-phenyl)-N-(2-hydroxy-1-methyl-ethyl)-acetamide,

4-(5-Bromo-2-{1-[3-(1,2-dihydroxy-ethyl)-phenyl]-piperidin-4-ylamino}-
pyrimidin-4-yloxy)-3,5-dimethyl-benzonitrile,
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(3-{4- [ 5-Bronp-4- (4-cyano-2, 6-dinethyl-phenoxy)
-pyri mdin-2-ylamnol - 20

w@r@snT8N- 1 -yl } - phenyl ) -di fl uoro-aceti c aci d, P(BEP2007/063224

[ 5- Chl or 0- 4- (4- cyano- 2, 6- di mstg%l - phenoxy) - pyri m di n- 2
-yl am no] - pi peridin- I -yl } - pheényl ) - met hoxy- acetic

agl ?re t hy? {{fl1 erlll(?n d/g: ?/6a ﬂlme%l’rllyqlp%erqg)gyr)]}é meﬁl p%ygr)mdm 2-ylamino]-
pi pePllpdlrldnnH yl}}bepmrylb) met hoxy-acetic acid, 25 4- [

5- Brono-4- (4-cyano- 2, 6-di met hyl - phenoxy)

-pyrim dQJ'O?)qZI ){Llf\lm(ﬂﬂ’&)ro 4-3yhoo- ﬁleﬂﬁﬂlfpﬂgﬂ&{y?%%thﬁd— Pyrémidin-2-
blpr|d|n ic. acid a

(4- O} R}P‘?ﬂ Tlhﬁ?l’bﬁ‘é}’ﬁ bISFFRMIBGr i i di n- 2- yl anmi noj

-3,4, 5, 6- tetrahydro 2H [ 1,2'1

bi pyri di sy [ﬁBmmbb@Wt)i'a@oaz:ﬂdox@nﬁ-dez,thw\@hzﬁ)&&bQ)?fﬂiﬁﬁa’in-z-

PCT/ EP2007/ 063224 5.Brono-2- [1-
(3- cglgrr%noé Berll i ){)12 %Faim e’yI am no] -pyrimdin-4-

yl am no} - 3, 5- d| rret hyl - benzonitrile, 3-14-
[ 4- (4- COyBini3=(3; 18- b Brsiy H=(dtresmyd-aidiiethyl-phenoxy) -pyrimidin-2-
- Dyryla@n%d] ApMiARI10A] - phe REEe] -BretHaneifonR@Rkam de, 5

|[1528r Srg%?ﬁ&S]BrX%g%}eé axal%lorreé g%ﬁtggb&%%?g%)g@?nrﬁ%lm 2- y?ammo
( 4- Bpipendia- 6ydibeatdngbul fnanmyde, - N2- [ -

(3- met hanesul fonyl - phenyl ) - piperidin-4-yll

\ i di

- gya/rannob 3? rﬂg ?ﬂgﬁg‘@@l qf'aﬁ() é‘ﬁlmétﬁxélg]i(}@nloxy) -pyrimidin-2-

- pyr Ylainénai- }zper]_cbnw dhiphenyl)- 3‘g]jlyégﬁ<iydjrgplop1c_a§zld)

- benzam de, 3-(4-{4-
[ 2- Chl or 9«44 §)Br8m6y@(mc9@n6yi 9-dfinemiIby enBREOYr ARIINAD -

£’> gz{’lgrrglr% npllz’ery(i }I;l? pl\en)ﬁ) Breorpllodr{lg écuflr -yl) -benzam de,

[ 4- (2- Chl or 0- 4- cyano- 6- net hyl - phenyl am no) - pyri m di n- 2
-yl am no{3-{4-[@- Bﬁfm(d-l4F(-4 dyang216- dlh&lﬂi}é-mhdﬁoxylfpyﬂml{hﬁ 2-ylamino]-

- py%{%nﬁ‘li% lgy Bﬂzf‘l&@‘%@%@g& Q‘?ét rahydro-2H [ 1,3'1

bi pyri dinyl -5 -carbox lic acid nethyl ester, 4- [4-
(4- Cyanot {%%Bm%r AgpyengRéndiftsyhyl-phenoxy)-pyrimidin-2-ylamino -

- PYT pipeddin- 2 1?1% Ihydxfagetl-acldt r ahydr o- 2H- [ 1,3
] bi tr))113i/g$| di nyP’M cgl?lngyxﬁc? eamaé:, 3,5-Dinethyl -4- [2-

(3,4,5,6:1 dr o- ridin 0

150" pyr (i Bl B o B ) vn?%lc’f‘ L fhminol-
3, 5- pipewdilnyl-yB-phenyl)-difluoro-acetic acid,

[ 2-(1-pyrimdin-2-yl-piperidin-4-ylam no)-pyrimdin-4-
{ll?m ?IO]rrg d?ﬁ [Bé_@ﬂ1otr£ gl @Lcyénob fsd cg%er_l%vl)—ip%rlgP%{nAZ_—ylammo]—
yl anmél]ldmsl 5L}mh¢ﬁrlwmetb@?fz¢mtl¢ @qlqie 25 4-15- Ami no- 2-

[ 1- (3- am no- phenyl ) - pi peri di n-4-yl am no]

- pyri m d{3t4t4-(4-Cyano-2,6-dimethyl-phenoxy)-5-methyl-pyrimidin-2-ylamino]-

piperidin-1-yl}-phenyl)-methoxy-acetic acid,

4-[5-Bromo-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino|-
3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-4'-carboxylic acid amide,

4-[4-(4-Cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino]-3,4,5,6-
tetrahydro-2H-[1,2']bipyridinyl-6'-carboxylic acid amide,
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yl am no} - 3, 5-di net hyl - benzonitrile, 4-{2- [1-
( 3- Cyanonet hyl - phenyl ) -pi peridi n-4-yl am nol

WO pyosiomiséi n- 4 yl am no} - 3, 5-di net hyl - benzoni t r i PET/ERID07/063224

2008/ 071587 PCT/ EP2007/ 063224 -98 3-{4-
[ 5- Br ono- 4- (2-chl or o- 4- cyano 6=l uoro-phenyl am no)

'Zpyr i m d%rfS B %%gaz‘mo@ C)%ne Ieg%/llj]—_p}ﬁe\ﬁd]iﬁ ¥ ammoﬁj%’}mmu%h 4-

( 4- cylaman(ﬂ £5dlm€thh1yli>e—r1|@hleutlylle,am no) -pyrim din-2-
yl am no] -piperidin-1-yl}-phenyl)
-N, N-di n?t{lm{h @Q%Hmzdﬁdm%tﬂﬂ phenﬁ&m%rmldfnoﬁ%mnb

accor di ng. rL one of clai'ns to 16 for us as
medi BREE I@ cpEENER a conpound of formula I

accordi ng to any one of clainms 1 to 16 for the

manuf act Bﬂ{e[szramﬂeﬂ(zBaymntz ¢-diméthel- phcagtamen)-pfrirtidia-2-

infegtion, Q 10 19. A pharmaceuti cal
corrp‘g1 mtmdclr{P émdlﬁ ’ﬁﬁé’e%za apeut| cally effective

quantity of a conpound according to any one of clains
1 to 16 &nt4-Bromeast-donethylcpireny - Bx G- picdhaneggifonyl-phenyl)-
di | ugtrididOa-yiThSrinfi¥BRI) LQiAsnber ei nbefore descri bed.

3-(4-{4-[4-((E)-2-Cyano-vinyl)-2,6-dimethyl-phenylamino]-pyrimidin-2-

ylamino}-piperidin-1-yl)-benzamide,

3-(4-{4-[2-Chloro-4-((E)-2-cyano-vinyl)-6-methyl-phenylamino]-
pyrimidin-2-ylamino}-piperidin-1-yl)-benzamide,

3-{4-[4-(2-Chloro-4-cyano-6-methyl-phenylamino)-pyrimidin-2-ylamino]-
piperidin-1-yl}-benzamide,

4-[4-(4-Cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-ylamino]-3,4,5,6-
tetrahydro-2H-[1,3']bipyridinyl-5'-carboxylic acid methyl ester,

4-[4-(4-Cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-ylamino]-3,4,5,6-
tetrahydro-2H-[1,3']|bipyridinyl-5'-carboxylic acid,

3,5-Dimethyl-4-[2-(3,4,5,6-tetrahydro-2H-[1,3'|bipyridinyl-4-ylamino)-

pyrimidin-4-ylamino|-benzonitrile,

3,5-Dimethyl-4-[2-(1-pyrimidin-2-yl-piperidin-4-ylamino)-pyrimidin-4-

ylamino|-benzonitrile,

4-[5-Bromo-2-(1-pyrimidin-2-yl-piperidin-4-ylamino)-pyrimidin-4-

ylamino|-3,5-dimethyl-benzonitrile,

4-{5-Amino-2-[1-(3-amino-phenyl)-piperidin-4-ylamino]-pyrimidin-4-

ylamino}-3,5-dimethyl-benzonitrile,

4-{2-[1-(3-Cyanomethyl-phenyl)-piperidin-4-ylamino|-pyrimidin-4-

ylamino}-3,5-dimethyl-benzonitrile,
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WO 2008/071587 PCT/EP2007/063224

-98 -

3-{4-[5-Bromo-4-(2-chloro-4-cyano-6-fluoro-phenylamino)-pyrimidin-2-

ylamino]-piperidin-1-yl}-benzamide, and,

2-(3-{4-[5-Bromo-4-(4-cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-
ylamino|-piperidin-1-yl}-phenyl)-N,N-dimethyl-acetamide.

17. A compound of formula [ according to any one of claims 1 to 16 for us as

medicament.

18. Use of a compound of formula I according to any one of claims 1 to 16 for
the manufacture of a medicament for the treatment of HIV-1 infection, or AIDS or
ARC.

19. A pharmaceutical composition comprising a therapeutically effective
quantity of a compound according to any one of claims 1 to 16 and at least one

carrier, excipient or diluent.

20. The invention as hereinbefore described.



