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WO 2008/071587PCT/EP2007/063221 NON-NUCLEOSIDE REVERSE
TRANSCRIPTASE INHIBITORS The invention relates to the field of

wantiyired therapy and, in particular, to non-nucleoside compowgaga#at7oeizze

inhibit HIV reverse transcriptase and are useful for treating Human
Immunodeficiency Virus (HIV) mediated diseases. The invention provides
novel pyrimidine compounds according to formula I, for treatment or
prophylaxis of HIV 5 mediated diseases, AIDS or ARC, employing said
compounds in monotherapy or in combination therapy. = The human
immunodeficiency virus HIV is the causative agent of acquwed
mmunodefeignoneadiogs AR adse

destructio

attendant susceptlblllty to 10 opportunlstlc infections. HIV |nfect|on is also
associate thwitii enpeeaussor i BSd- delatad-abihplex GARG), & sydiomenon-

%@f&%ﬁ%@%@%%ﬁ%ﬁi%ﬁﬂ%ﬁ? ﬁ%%gﬁ%ﬁﬁﬂg?el i706are usefu} for treating

phaden pathy fever with other _
R SER R HIgehor s HiDhaR ér%tﬁé%ﬁﬁ?@@ar? RHBWATR gages novel
andrgabrpchwhichrdre process s foyrthes Viralrroteaset @ affartlheisis HIV
ﬂﬁ@aeaggdﬁ@é@é@%ﬂr@mﬁrjnmerﬁ%»lﬁ@@lg@uakagsaﬂagegma@ﬂerm@t@m

structural (ﬁ{%%pgc? of the virus core. Interruption of this processing

prevents the pro uctlon of normally infectious virus. Considerable efforts
have eg dlrected towards the contro IV by inhibition of ¥al

noae CICB grblf 1Si caugaiive %? nt o ¥u1m
enco enzymes urren yav ilable’c emo fera py targ S'two dticia

wamw&%ﬁ&wwﬁm@i@%m %Wﬁ‘é@éﬂ@é@éﬁ‘@cﬁb&h@éewugi@ of the
Montanesetal, pAntindidyisatiiherapy: Trthelistais aftthe art's Biemédlity to

QF&%QH&QHQQ%%SS%W e Rn\--8h %@5&&@@&&&1 Y M‘U&Hs&i'ﬁﬁ‘% reldted
é?}lgsl ther HAélRT for 6éq%ytreatment of infection with hurrll ) A

i 6 ey {} 5 BBIEHHE ﬁﬂ&?ﬁ%’é%?ﬂ% FOFYELPEEEETE.

bechersgorehy Devasiapinesishidoanti-HIV Chemotherap. Cum Med.

Chem. 2001 8:1543-1572). Two 25 general classes of RTI inhibitors have

been idewtifisdnnuidhenbicle reversedransdiipiasmintilzitorsl{NRFRimpdecursors

RABAYEeQsideireverse mﬂﬁ%wiﬁ%%e@mme @!cﬁl@%héé&&&@f@@ the

co- receptor has eme ote tial tar r anti-HlI chemo her

e s e e r%*a%%%il@ R RS
anﬁ@é&etﬁﬁ}@§%o&rgw}18§%@f [S PERIFSHNEOTR R B e MvRstiction of

Chenlip Qd4i(9): 8838930 MdidlrB0: Méarmheialne i dFe datlowa rﬂne control of

QPin, PRgRISEOY [Ny 200R164k401461). WO
2008/071587PCT/EP2007/063224 2 - NRTIs typically are

2.3 AR RIeRRIe I RD %9%&%@%&‘19&&9&%9&%%&3% protease

prlor to mteractlng with viral e Correspon(t r% trlp osp tes fun

A8LBnpERE Mﬁ%%?éaé?étérr%tr}ﬂé’%ﬁﬁé[r%{t RIFEP I Kﬁé‘iﬂf” “the Suate of

iearporfitiondrto’hacteiodedd Wi ucleddide Bhalods terdinate Yivétton, Highly

@bﬁi@ RIONIALIGR: R PFOCRSSR rbl)%;r@{@f@amnwmy@&@yha&@%@ﬁliting
sapabilitie c}"’aﬁ“c%eur}?j} é£ Q?S'St%”%sf%%ﬁn%c}% vereeme;the. Qéo%k%ﬂed? v New

C eavmg cleosi ana 0g.an continuin the elon atlon urren

ey e 41§ I cdae Hasoading (A% Citandding:(adp; 1 >72)- Mo

gaimtaib:hesédd@,ﬁtmbubhmasdet‘)bdamdmdlﬁed(ﬁﬁ)&'m@hmmmnransmptase

(M&)ﬁs Wbsaﬂ@fﬁ)ﬂfﬁﬁgl%ﬁm@f@gﬂ& %%ggcrmﬂ%rhﬁﬂﬁt% IQS@H@enﬂy the
R}Qﬂors which bind 10 Lgvh?rsm %ﬁqgsu?g;ag&t_)?ﬁ}n& site pn the

se CY
reverse ranscrl tms (f ere erln {Fie shape of the ac ve SI

GibeRiAG %&Vm@%eﬁawﬁnﬂ? s %%@Léﬁeﬁ Gr. Gr\ﬁfﬁ%&’éﬁé.@@fw@@g Dmgs
temse(tase-dshibitodsherSpectives-for nbvdi-thertipeutic :68mruMistand
sHaleqies:fof freatment A VA ,BTIECBQ% Brpartpingiavestias Prgs 2001
10(8)1423-1442; E. De Clercq, The role of non-nucleoside reverse
transcriptase inhibitors (NNRTISs) in the 15 therapy of HIV infection,

Antiviral Res. 1998 38:153-179; E. De Clercq, New Developments in

- Anti-HIV Chemotherapy, Current medicinal Chem. 2001 8(13):1543-1572;

G. Moyle, The Emerging Roles of Non-Nucleoside Reverse Transcriptase
Inhibitors in Antiviral Therapy, Drugs 2001 61 (1):19-26). Although over

thirty structural classes of NNRTIs have been identified in the laboratory,
nnhy three compbpoirinde have been annrovved for 20 HI\/ tharanyv/: efaviranz



NH, 8a8b  Pyrimidine compounds that inhibitor HIV-1 reverse
transcriptase have been disclosed (J. Guillemont et al., W02006/035068

wpublishedsApril 6, 2006; J. Guillemont et al., W02006/03506 &@titlishetssz 24
April 6, 2006;). Guillemont et al., W02006/045828 5 published May 4,

2006; J. Guillemont et al., W02006/035369 published April 6, 2006; H. A.

De K o) CK:_ e
E%Qﬁ‘%@%ﬁ‘ e %&%99@4@%%@ mﬂ%ﬂ%%%%@'%@m&.@}??‘%

R L
aséemns @Iﬂ@éﬁi@%@w}?z@@w?@e@w%@lﬂ%@mf@um@h%téftaq., J.
MeckGheivn 2005:486) 207:42079) By dmidihe: compunds 4 Creepeldedation

5 I9:exRibit affective. '{}Qﬂ%ﬂlﬂﬂa% RV sRVELS6 TianasHRIARe @%‘W&M%ﬁém
8a) and TMSlZOJ&b@% g ent disclosuré relates to cyomgoun |
E1uleie colials REORTs]aANT Retiasth DY SR8 B it O G R

alrpbaveteréanyraly diaikyilypliehyi oF h&rehedryidomedain gafd hetekoemsihe (ddl),

gruplismse etk frond the group censisting ®f Qyrgind:@yridineyN-eXxide,
pyrimidinyl, thiophenyl, pyrrolyl, thiazolinyl, imidazolinyl or quinolyl and

said R@ﬁ@ﬂ[@%@é@iﬁ%@%@é&y}éé epiippalingubshituied with AneHRIRreRich bind

10 Trlgéjif@% defe”d&‘ﬂ}s' il C§ ted f”ﬁ(&%‘l é?gge gtﬁ%?@%%‘kg%}"f Zt%%e %)hera)tfdﬂtermo
t e “C(W@Fe@%%@%ﬁér%éﬁ%@ﬁfﬂ KIS (} eqkéeéﬂkm (fyon-

mMﬁaRﬂﬁs@l@)@al@gﬁm (L) iittos: Zkﬁ(ﬁpba@@e&:ﬂﬁﬁ@a}kﬁm apeutidympounds and

%yﬁ 0@(' A é}ﬂ%{{?}; heterf&m’?ﬁ'ﬁ% iﬁ?@ﬂ%ﬁ@%ﬁ@%@ﬁm}g@%ﬂéza 1442;

aldgetr 0 AT Oeoén eé?ﬁ’ﬁ’]%egf acg}ﬁaie i ﬁﬂn‘ﬁﬁ( 5) in the

15 ﬁwﬁpg@ﬁféﬂé ffréfoms*‘\éfiaﬁﬂiﬁ@b 4988,38d péndéntly Py BleganiNet leevelopments
akyh 1 CAE alkoxyhErhplogene20h2bamand/Rebincepantently- s5e2; G. Movle,
hyd "RG0k }gg,gtqu(@;%mgﬂsgg Reverse Transcriptase Inhibitors in Antiviral
Therapy, Drugs 2001 61 (1):19-26). Although over thirty structural classes of NNRTIs
have been identified in the laboratory, only three compounds have been approved for

20 HIV therapy: efavirenz, nevirapine and delavirdine.,

Initially viewed as a promising class of compounds, i1 vitro and in vive studies
quickly revealed the NNRTIs presented a low barrier to the emergence of drug resistant
HIV strains and class-specific toxicity. Drug resistance frequently develops with only a
single point mutation in the RT. While combination therapy with NRTTs, PIs and

25 NNRTIs has, in many cases, dramatically lowered viral loads and slowed disease
progression, significant therapeutic problems remain. (R. M. Gulick, Eur. Soc. Clin.
Microbiol. and Inf. Dis. 2003 9(3):186-193) The cocktails are not effective in all patients,
potentially severe adverse reactions often occur and the rapidly reproducing HIV virus
has proven adroit at creating mutant drug-resistant variants of wild type protease and

30 reverse transcriptase. There remains a need for safer drugs with activity against wild type

and commonly occurring resistant strains of HIV.
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RTh and Ieb (i) taken independently, one of RTh and RTh is

WORNOGHERTC16 alkyl or C3_7 cycloalkyl and the other of RTH&AGRIBIEE63224

selected from the group consisting of hydrogen, Ci-s alkyl, C1-6
heteroalkyl, C1-6 alkylsulfonyl, C1_6 hydroxyalkyl, C1-3 aminoalkyl-C1_6
alkyl, C1_3 dialkydamino-C1_6 alkylalkyl and CIv6& aminoalkyl; WO
2008/071587PEP2007/063224 5 - (ii) tak ogether with the

ﬁgdme or azepine
rg.or Cl_3

and R9b
tleaca “alkydrand
the other oft and lebNg selected from the group consisting of hydrogen,
C1..6 alkyl, C,.6 acyl and CI 6 heteroalkyl; (ii) taken together with the

nitrogen atom to whith they are attached, form an Jo @zetidine,

pyrrolidine, piperidine or azepine ring said azetidine, pyrrolidine, piperidine

or aZgpingiiingapionally substitibed wWihhydeoxyeamimorifiis8have been
@gcufx@m'n@%ﬁ@%gmzaw@r@@@e@ 35068 »Qatm@(%%né\ h%(ﬁm Gwl emont et

rogen, or ac

A %s%g 9/3,9\ s L Pt S R o Bishos
PHYEroteMar halerfen: @ﬁya%@bnwﬁ&6@@&3@%1511%%1@611%3&;%%006 H.
ACIbe B baidiaxyalioyl dinds, hwdroogs, €k 63alkatyi gt RAaRBb:X i5 NBKOFOA. De

KR0S 0. BUNROL RS % AR TBHSURIL G OAR 21 054 PARIENBCRUIGENen e .
6}‘5%@ ble salts th_;eof [ﬁngé)ourg of for %I ‘inhibit HIV- J}rgper 6660
S Bt oA e thod oF eveiition @i redtfiert B A 060 )
mﬁé,@n@néeaﬁa théltedtiment’8PAIB S ador223 PR dnanderyoesls

rdastie Mmultatians ofdts ganatic ©es e Tesulting s stinsiwitbe r@dUERAI M C125 (8a)

aﬁ&lfﬁﬁg (il t)o therapy with current therapeutic options. The present
disclosure also relates to compositions containing compounds of formula |
usefyl for the eventlon treatment of V-1 | e
it SR S E A T
to compounds of formula | that arelyseful iIn mono therapy or combination
therapy with other anti-viral agentg. in a first aspect, there is provided a
compound according to faiin ;-1?. R w g -tert-Brsphenyl
C1_3alkyh heteroaryl Ci_is alky#F ter arylwherelrm;ald
heteroaryl group is selected from t ISH
pyridine-N-oxide, pyrirnidinyl, thiophenyl, yrrolyl thfazollnyl imidazolinyl
or quinolyl and said phenyl or said heteroaryl is optionally substituted with

one |g thrge groups independently selected from the group consisting of:
(a) C1_6 alkyl,

R'is CO,-tert-Bu, COEL, phenyl Cy 5 alkeyl, heteroaryl Cy_; alkyl, phenyl or

heny jor f

S S

heteroaryl wherein said heteroaryl group is selected from the group consisting of
pyridinyt, pyridine-N-oxide, pyrimidinyl, thiophenyl, pyrrolyl, thiazolinyl, imidazolinyl
or quinoivl and said pheny! or said heteroaryl is optionally substituted with one to three

groups independently selected from the group consisting of:
{a} Cie alkyl
(b) Ci alkoxy

(¢) Cy.6 haloallyl
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(b) C16 alkoxy, (c) C;.6 haloalkyl, (d) CI -6 haloalkoxY, (e) carboxyl, (f)
CONR7a127h, (g) C16 alkoxycarbonyl, (LI) cyan, (i) SO2-C6 alkyl,

wBQaiRBarsh, (k) halogen, (1) nitro, (m) C;_3 cyanoalkyl, 6apkWyrr2007/063224

NRIbeRmb (0) NRaSO2 Cl, alkyl. (p) CHR1aRIntOR12, (q) hydroxyl, and
() CI -6 heteroalkyl; R2 is -CN,C1.3 aIIz'y? or halogen; R7 is hydrogen,
halogem aminaMiGi, 6 haloalkyl; R4 is hydrogen or amino; R5b and leb
are independently hydrogen, C16 alkyl, C1-6 alkoxy or halogen; 1269 and
R61' indepandently are hydrogen or together are ethylene;  R2b and
R2b (i) taken independently, one of R.2a and R2b is hydrogen,C1.6 alkyl
or C3 o I and the other of lea and R2b is selected from the group
consisting of hydrogen, Cl, alkyl, Cl, heteroalkyl, C), alkylsulfonyl, C16
hydroxyagyl,ﬁ% | -3 a[pinoalkyl-Cl.G alkyl, C1-3 dialkylamino-Cl, alkylalkyl
and CF8 SifGERGFP O taken together with the nitrogen atom to which
they are attached, form an azetidine, pyrrolidine, piperidine or azepine ring
said dZetiiie, pyrrolidine, piperidine or azepine ring optionally substituted
with hydroxy, amino, ClI 3 alkylamine or C123 dialkylamine; or,  (iii)
taken fogéthenafdgtH2)2-N1-(CH2)2; R"and R" (i) taken
independently, one of Rs' and Rs is hydrogen or C1.6 alkyl and the other
of Rs'(ArfPR(EE 88iected from the group consisting of hydrogen, C1-6
alkyl, C1 -6 acyl and C14, heteroallcyl;  (ii) taken together with the
nitrog8y asbspetg which they are attached, form an azetidine, pyrrolidine,
piperidine or azepine ring said azetidine, pyrrolidine, piperidine or azepine
ring optianadly substituted with hydroxy, amino, C1_3 alkylamine or C13
dialkylamine; or, (iii) taken together are R9 is hydrogen, C1-3 alkyl or
ClZS@@yt;;Igtgy%;gQ;@@g RI" are independently hydrogen. C1..3 alkyl or
C1_6 acyl; R is hydrogen or halogen; RI" is hydrogen, halogen. C.14,
ailcyl, @I}I@xﬁm[ &&4, hydroxyalkyk is hydroxyl. Ci..6 alkoxy or
NR7aR7b; X is NH or 0; X1 is 0, S(0)p or NR9

(6) NR'™S0, C,.4 alkyl

(p) CHRM™R'COR",

(q) hydroxyl, and

{r) Ci.¢ 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, Cy.galkyl, Cy.g 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,Cy_ alkyl or
Ca.y cycloalkyl and the other of R™ and R™ is selected from the group consisting of
hydrogen, Cys alkyl, C.s heteroalkyl, C, alkylsulfonyl, C).¢ hydroxyalkyl, Cy.;
aminoalkyl-Cy¢ alkyl, C, 3 dialkylamine-C,.¢ alkylatkyl and C;.¢ aminoalkyl;
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p is an integer from O toor, pharmaceutically acceptable salts thereof In a
W%@Ww.é@ﬁect, there is provided a pharmaceutical compositi®pr/yps0g7/063224

comprising a therapeutically effective qu_agwyty of a compound as defined

above and at least one carrier, excipient or diluent.  The phrase as

defined hefeinialavier vefers iniheLroadestdefinilion for each aroup as

RroNided &,ﬁ}g@_ﬂg}g}(@%ﬁ?{n@grln\éenrtllé)p or thg broadest claim, In"o6ther ™

embodiments provjded below, substtlenisTprRESAt i @5ch sralbammeieridine or

WINTER APE 00 St Bt rstiilh tHeohFoaaese definitibnprovidedtin

ﬂﬁ@S’iﬁW@aW@f the nvend on.  The term "optional” or "optionally” as

used herein means that a subsequently described event or circumstance

may, biit aéed togtiloacut; ard,that’the description includes instances

where the event or circumstance occurs and instances in which it does

not. Rt examible) ioptionally ssbstituted’. mean the optionall

substituied moiety n&axéng%&&%&ef%@ o0 1 SSuSCUEH g 1

8hraseg"a defined herein above refers {6 HEBo st HutithfioARicaaehe alkyl

grodp A& SrovidRetSFPie Summary of the Invention or the broadest claim.

In all other embodiments provided below, substituents which can be

preséht fl8acREsHIBoYithetht avdogticharenotexplicith: defined Jetainthe,

s T et et e g oo LB hine o

® w]b z 1 >

gﬁgggﬁg g_kﬁl in thfey art to whicﬁ\ﬂngﬁ rgrég}é‘ﬁtﬁlﬁ]\}gtr?ti%h3p%h£?ﬁé’?ﬁr‘?l%@*‘s-*

otherwise defined. Reference is made herein to various methodologies
and If]_a}ter'als known to those of skill in the art. Standard reference works
setting toHF THe ikEraIsirdipies dfgharmacology include Goodman and
Gilmap's The Pharmacological Basis of Therapeutics, 10th Ed., McGraw
Hill CofipaAiegaRcs: NalkyYork2008). Any suitable materials and/or
methqgas knovynrg to those of skill can be utilized in carrying out the present
invefitionnHweves ipieferéchthaliedalgand methads: arg degeribed.
Materials, reagents and the like to which reference are made in the
folloRirgsdestriptionandegxamples are obtainable from commercial
sources, unless otherwise noted. 6¢ As used in this specification,
wh efh]ét.f inhadragsitinarigehrase arin the, hodypf the cl gﬁf& Jheterms
"comprise(s)" and "comprising' are to be interpreted as having a
opeméndeeirpeaning, Fnakis,tRetegms are to be interpreted
synonymously with the phrases "having at least” or "including at least".
Whepiusgd jp the context of a process, the term ,'comprising” means that
the process includes at least the recited steps, but may include additional
steps! W@pﬁ@%%}%ﬁe 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 cd?nponen? © W82008/071587PCT/EP2007/063224 - 7 -
The herlfpn"abc%ut"lég used herein to mean approximately, in the region of,
roughty, or arund. Wi e YersbeBelt is used in conjunction with a
numerical range, it modifies that range by extending the boundaries above

and B&TERRE RrREre Vaniee Sat forthie e gemenatrtivesternd eaodt isethod
foyent tareimto! modifycamirhighicalviatuo above B anekbalow herstater o,
ANBIURIY poialiages olA0 M uAs UPEd BRIGID R Tecliplion o, i,
rem@(jegh%%ygpget f?r %variable is intended to convey tha tﬂ‘é |nvenlfi8r]

& practced WithTREN Arine Bt A1t pmyie pevallibs Ruien taglosure

may b cticed w
A TR oIS VarmEna WhiH i nbeverty Disorets, tthecfidriabieecamkation
andgiraltoanyfintdgerivalueof the! dumericakrnge.ingluding the endRoins.

of the range. to Similarly, for a variable which is inherently continuous, the

variable can be equal to any real value of the numerical range, including

the end-points of the range. As an example, a variable which is described

as having values between 0 and 2, can be 0, 1 or 2 for variables which are

inherently discrete, and can be 0.0, 0.1, 0.01, 0.001, or any other real

value for variables which are inherently continuous. 15When any variable

(e.g., RI, R43, Ar, Xl or Het) occurs more than one time in an constituent

or in any formula depicting and describing compounds employed or
claimed in the nrecant invventinn ite definition N each oceclirrence i



according to formula | wherein R7a, R71% Rga and RRI' are hydrogen

and RI, R2, 123,R5a R5b, Roe, Rob, R9, RI0a, R101), Rl la, Rl 1b, K X

are as.defined herein above. WO 2008/071587PCDEP2007/063224 - 8 -

In yeﬁgﬁ HEF diBstiivaiss &¢ Franprshiohverbh i Bpisefaednamono therapy or

- compautigraceartingto fammiilad maeval 12:.is optionally substituted

phenyl and R2, R3, R4, R5a, R5b, R6a, RoB,Ria, R7h, R8a, R814, R9,

R10a, R10b, Rlla, Rl lIb, R12, X, X" and p are as defined herein above. 5In

yet another eralidiment0fihe P!%%t_%e&%&hﬁ&%&%&fcﬁﬁk‘j&dﬂ ula I

compound according to formula | wherein R1 is optionally su Stituted

phenyl; 127a, 127b, R63 and R8b arqgh,ydrogen; and R2, -3, R4, R5a,

R3b, R6a, R61', R9, R10, a, R10p,-K' la RIKIb, -12, X, X"and p are as

defined herein above. In stilkane bodimentiof the prgsent invention

there is provided a compound 10=seCording to [ [

phenyl substituted with CONele, SOZE d

wherein the phenyl group is optionally furthe, substituged with a group

selected from the group consisting of (a) CL-6 alkyl, (b) C1.6 alkoxy, (c)

C1-6 haloalkyl, {d). C16 haloallcoxy, (e) carboxyl, (f) C1.6 alkoxycarbonyl,

(h) cyano, (i) acyl-amino, (j) halogen, and, (k) nitro; R5 and R"are CH3;

and, R2, R3; 5;4@86% E{g R71a, 1EIR71) R8a, R81), R9, X, X"and p are
ein above. AR E T tﬁéﬁ&Lﬁ%dlﬁ‘@ﬁﬁﬁfltﬁe:p&!ésénphenyi or

as defined herein above.
inventiofT tABYk 4 providets Adermpourmoapcorsing tal foemuiRel WherRIn R L ine of
is phenytiaulistitutethwitn GRNHR SO S92:.¢4,.0 alkyl and . )
wherginhg phenyl gleup ‘%%P;{l'jé’iéé‘g% i O
selecte_? from the group conSIsting of (&) PBRIRyICB ey 6 amsianalD) substituied
Cl-6 WAL/ oY o0 auns frdsatusisn e schtiosytoff) B4 &oup consisting of:
alkoxycarbonyl, (h) cyano, (i) C1.6 acyl-amino, (1) halogen, and, (k) nitro;

R5a and R&bare @H3; and, R2, R3, R4, 6 -a,hi K K6- and X are as

defined herein above. In yet another embodiment of the present

invention there.is piiaxigded a compound according to formula | wherein

121 is phenyl substituted with CONH2, SO2NFI, or 502- 25 C1_6 alkyl

and wherein the;phemikgroup is optionally further substituted with a group
selected from the group consisting of (a) C1_6 alkyl, (b) C1_6 alkoxy, (C)

C1l-6 haloggtﬂqﬁ,E () G1:8 haloalkoxy, (e) carboxyl, (0 C1-6 allcmcycarbonyl,

(h) cyano,Cl-6 acyl-amino, (1) halogen, and, (k) nitro; R3 is hydrogen or
bromine;gﬂ%z drqgen; R5a and R3b are CH3; and, R2, R66, R61' and

X are as define }grein above. 30In still another embodiment of the

present i&}(\e@t' r}%hgrebis provided a compound according to formula |
wherein R i %9% yl%ubstituted at the three position with CONH2,
SO2NH2 or S02-CJ.6 alkyl and wherein the phenyl group is optionally
further suBstituted! Y &g -selected from the group consisting of (a)
C1.6 alkyl, (b) CL-6 alkoxy, (c) CE-6 haloalkyl, (d) Ct., haloalkoxy, (e)
carboxyl,({1)@an6.alkoxycarbonyt, (h) WO
2008/071587PCT/EP2007/063224 - 9 - cyano, (i) C1.6 acyl-amino, (j)
halogen, @8O nitraidga and R512 are CH3; and, Ize, le, R4, R6,X are
as defined herein above. In another embodiment of the present
invention'the®, isp¥gyftded a compound according to formula | whereinis
3-carboxamido-phenyl, 3-aminosulfonyl-phenyl or 5
3-metha@@§Hggﬁgélﬁphenyl; le is hydrogen or bromine, and R4 is hydrogen;
lea and leb are CH3; and, le, K R6b and X are as defined herein above.

{1} nitro,

(m} Cy.3 cyanoalkyl,



In a further embodiment of the present invention there is provided a
compound according to formula | wherein R1 is optionally substituted
phenyl C[_3 alkyl or optionally substfiéted heteroaryt C1.3 alkyl and R2,
R3, R4, Rba, R5b, R6a, R6b, Ria,R8a, R8b, R9, to 1216a, Run), X, X' and
p are as definegpherei above.  In a further embodiment of the present
invention there is provided a compound according to formula | wherein R’
is optionallyogti@%tbtg@gcphe I£01.3 alkyl and R2, R3, R4, R3a, R5b, R6a,
R66, R7a, R7b, R8a, R81" RY, R10a, R1017, X, X' and p are as defined
herein abo(xg}ey é%lﬁ;ﬁ illa gr embodiment of the present invention there
is provided-a compound according to formula | wherein R1 is phenyl C1_3
alkyl substjt tEd with CONRThleb, SO2NR8aR8b or S02-C1,6 alkyl and
wherein tthLé) S5 totfilis optionally further substituted with a group
selected from the group consisting of (a) C1-6 alkyl, (b) C1-6 alkoxy, (c)
C1-6 halodlkyt: @) E7o8 faloalkoxy, (e) carboxyl, (f) C1_6 alkoxycarbonyl,
(h) 20 cyang, (i) C1.6 acyl-amino, (j) halogen, and, (k) nitro; lea and leb
are CH3; dhds RAYRSHRA; 16N, R617kRiay RitydrBa, R8b, RY, X, -1 and
p are as defined herein above. In a further embodiment of the present
invention terelisdprgvidéd aceompennd accidingiterformula | wherein R1
is phenyl C1_3 alkyl substituted at the four position with CONH2, SO2NH2
or S02-C186 alkybangmhereimthe phenyl group is optionally further
substituted with a group selected from the group consisting of (a) C1-6
alkyl, (b) Gl:GatkrXyarchGd6, 6 | Ikoxy,-(e) carboxyl,
(f) C1_6 alkoxycarbonyl, (ﬁ%cygi?%%dlﬁﬁﬁé%@ j’%gzllgoog; n?ﬁ?%%{gen’
(K) nitro; %Mﬂéhﬁ&%gﬁ@%e%%%n%@t'ggﬁqlér Ef,%b %Sggx are as

defined herein above. Ina further embodinient of the presen? tion

there is prgwi € ind 30 according to farmula | wherein 121 is

phenyl (gll@; gl?lg iﬁv u%ljg'ﬁ%[%%edq1 agﬁ e %E)Iﬁ%}fjg’s?l’ﬁg% xngitﬁ 6N ﬁ%‘@ﬁ@ﬁﬁi@% alkyl
or ng- "if%ciﬁﬁyfy ABWHERHETNE Bhemg Broifpiksapdibnallyifagher consisting
substithtekiagitn & greliplsElechet:foathyine gralpiaonsisting oh (@) Gk biyl, ¢, .
ailcyin{l)oaiky8-alkoxa (cr Clabinaloalind. £d) 9&&@1%@ /, (€).carhoxyl,

(1) C1-6 alkoxycarbonyl, (h) cyano,C1-6 acyl-amino, (j) halogen, and, @f()

nitro; R3 isihygregen 0nbraming.'g;sh ax s Nydrogen; lea and R ar
R6a, R6b and X re as dgingg ,ﬁgféﬁgé\%]o%lg ' dﬁaa%ed’ form an

CH3, and, le. Roa, 2 in above WO
200810 /1E87PCHER O RI65 222 16PIRAosatder s ant wtigiae,
preSURETHIBAGSHAMRRS [isronited by cohspound wibdrdingsio fermala] ,
whetlindenis optiGhali-substitted heteroaryl C1.3 alkyl or heteroaryb R4,
127a, leb, lea and A" are hydrogen and Fe, R2, R3, R4, R5a, R5b, Roa,
Rob, ROSR10aeR 10k % are @ggj_&;ec{@g@jp above. 5A compound
according to claim 1 wherein le is phenyl substituted with CR1
ORIbCORTZ At Ruig anchRub e veiogsn anpR1a eoalloxyor
ere

Meeg;s.,; Instill.another. embodiment of the present invention ther
pro‘\ac/ii%gdagdzgjrﬁgg%ﬁdo fa%coar%%{gi@tdscﬁ fir e Witithleo RpoRi At saiheel haseogen,

or aptidliiceutieallyaélepthbieradings a compound selected from a
compound in TABLE 1 -5.  In another embodiment of the present
invention'tHerkss presitksavatintbthot faetreatingeanhitl/ dleinfeeiansion, form an
preventifigeap iV inlqaions orreaing AlDR ARG GRS dine
administeringJo.ahast in need thereq erapeutically effective amount

e o L P LTI g s R v o,

of a compound according
R6§ﬁ%%l?ﬁ‘75§?{7i), BYRE PR, RO,R1011, Rlla, RI Ib, R12, X, Xl and

p are as (defined herein above.
1) taken together are (CH,),-X-(CH,)u:

R’ is hydrogen, Cy.; alkyl or Cy.5 acvl;



15In another embodiment of the present invention there is provided a
method for treating an HIV-1 infection, or preventing an NV-1 infection, or
treating AIDS or ARC, comprising co-administering to a host in need

thereof a thet¥peutivéil.effective ameunth ofiirsempoundererding 9!
formula | wherein RI, R2, R3, R4, 0, R51), R6.,, R70, R71), R, le, R9, R

'Oa, R111pjR1 [@YB%;LQ dR1210pe4-and p are as defined herein above

and at least 20 one compound selecfed from the group consisting of HIV
protease inhibitor uq!eo reve e tran inhibitors,

non- nuclegglde re% erse t ranjgc(r}l Ase ]ﬁh%r\fdrs &%%)‘an%a%dﬁ Grigpyatiyt
viral fusion n;hlbltor In_another embodlypegt of the present invention
there is prdvidst's {thbd for EAfingan A Linfection, or preventing an
HIV-1 infection, or treating AIDS or ARC, 25 comprising co-administering

to a host irhiedtherebf a therapeutically effective amount of a compound
according to formula | wherein le, R2, R3, R4, R5a, R51', Roo, Rob, R70,
R71), R8a?ﬁ8§}0j&@5§16w\m011 R110, RI11), R12, x, xl and p are as
defined herein above and at least one compound selected from the group
consisting pfizigowuedine flamivudine,didanosine, zalcitabine, stavudine,
rescriptor, sustiva, viramune, efavirenz, nevirapine, 30 delavirdine,
saquinavir cfitopavir, Relfinavit. pdinavil epaprgpavir, lopinavir and
enfuwrtlde In another'embodiment of the present invention there is
provided almatfrs@orimsisithgrliVrtrededse ptanseripisasel inoaposition comprisino a
infegeduincdll rmemmisionACRIBISIEHIN. IR AR BIERILIRIER st one carricr
therapeutically effective amount of a compoun o
200876'PIBH AP EHYE2007/063211 -11 according to formula | wherein
1-21TRopIR3seR4ds REacRBbeROGORE 15R7 8 RELrRERsRBENROReNEch
0P AR vilidD inl the XubumXivo i Praka@s dgfined harein abeyein oth@r
L O e B IR e ot

or inhibiti V-1 reverse transcr ta eina |n ecte
SIS HH R RS HBersades mfagbmmﬁ%qd@aﬁieoﬁénﬁmﬂafﬁhe
Iemnpaned to wild type HIV-1 comprising administering to a host in need
thereof a therapeutically effective amount of a compound according to
formitite tamieTendiaR8r RiptiddalRSas Redl IRGeRABa B featR thbRaently

d@s%gbgﬁmjgﬁioﬁ’ 8%99158}1@’%1%% Reed %0%0%&% pagﬁetﬁ?a% glef@e%cr% ein

2 ?\qe Intanothe emhodiment of the present invention there is provi
R ) ?é%?éléﬂﬁf&ﬁg%ﬁﬁf&é%afhdﬁwqﬁr@w@awh.fﬁdoes
ﬂPﬂVEPWﬁ@#Hﬁﬁth@PHWﬂi jevargE uremhsoriptsb axhibimtretdbedibstituted moiety
nsyseeptinilitycto efavienz nevitaginear delavirdine comprising
administering to a host in need thereof a therapeutically effective amount

of a r%@g%}%m aceardiag tecfarmula wherendel. 246 R hiRg. Raly
Y1

b,.R8a, R8b,R9,.R10a, R101', Rua, R11b, 1212

ot re as %ile%‘nn{[zl a%lﬁleilllﬁaaf)%f{/télefgl‘fr? Igﬁogno'i’b }?{gﬁf{%ﬁt %1@ \?@8@“
ﬁ%‘&fﬁ%ﬁ%ﬁﬁé@%ﬁ?ﬁuﬁ%&&%ﬁ@ﬁ%h comisouRE RicEoraih grtdmdiment
afdrmiultan lawhereimRtitR 2 R dR4aleah RTaB6a ARG1)ioR faoRI& R3Ye
Sgggpmlg,g@ﬁg@gu@gf@g@ Rlla, R111), -12, K X, X" and p are as defined

herein above and at least one carrier, excipient or diluent. In another

em M here, vided a comp

%‘ﬂf %ﬁ%ﬁiﬁﬁﬁv@%@%ﬁh R R DRI paersood

R Qrfgi SBAICT S SRy %%Hgﬂ%?%&ffémmmﬁﬁ%n%as RéteFyAR flefined.

Regisempr-isisaledtert franicivergroup cbrsistnt ofpy ridirylapyrimidinglthose of skill
ithiephesyi:pyriohylethiazoliny ivtidazoliny s %%W&ﬁ@%@@@h@ﬂﬁw

imRidheteiaany] gag@ﬂmﬂx subshitied. 't*}c‘?ﬁﬁé&t ?‘ggﬁgg%ﬁ(y (%%U

\/{n ependently selected from the group co S|st|ng of

B, (2) s tafoAlkyl ety R haIBalkoxy, f(@}acbé?aamle y and/or methods
kmON I@dﬁ@t@ q(oy-Bliceaikoxyearbonyls: (i cyanth o SeA: Gvénakkyl H3Yever,
pﬁ@&%ﬁﬁi@gﬁi.‘.@(l@l Lo agykanineyithi halogen(mh g 40 ﬁ:xg‘ﬁc& to which

re?é’;%ﬂ?@%}dm(&)e E%@gﬁgﬁ%ddé@l xlg aSOZ el},gn% vlf%{la re olgtam:t}?ie g om

HCN, C|a3 [ gen; ydroge ogen or
Ccﬁﬁm‘éllﬁ?ll R @%Mﬁ)ﬁéﬁ F‘ﬁﬁﬁﬁ@@éa and R5b are independently
hydrogen, Ci_6 alkyl, halogen; R6a and 30 R6b independently are

hvAdronen nr tnnethear are athvlene: aland aTh (1 taken indenendentih\y one



WO 20081071587PCT1EP20071063224 - 12 - and R" is hydrogen or Cl-/,
alkyl and the other of lea and R" is selected from the group consisting of
hydrogen, Cl, alkyl, C1-6 acyl and c1%8 heteroalkyl; (ii) 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 5 substituted with hydroxy, amino, CI-3

alkylamine or C1-3 dialkylamine; or, (iii) taken together are (CH2)
2-X1OUI%) 5 RY PAYHFGHRR, TR FSFORS Hey e andrRedrady of the
ciptrepéndemtly’ hydmoges Bra8d -SatkylisXds Mt oboj2eip R S(@) patNRopen-
eﬁd@@tﬁléﬁlﬁ‘ﬁ@?qﬂmotm %0l RRarMaceul ?@{y@ﬁgﬁ%tﬁﬁ?%n@%??%mses

.iﬂ' k I asu d her in d tes an anched or pranched
alrf’ n}%agtu)éateac mgc;n vaFent he\Aé(}r)loeéla%’} e(():f: reéldff)%% iR FE>The Term

E%J%Baﬁ%ﬁa@a%@ ethe 176%@?5&11@%16@ﬁrdfésta@tmrgwﬁ@iemh@n s chaihde
aHydrocarbor: régidue: gahtaihingohtext carbompioms or@bﬁzﬁék&!oﬁ,sth@&@m
&tﬁ{ﬁiﬂsﬁﬁﬁe f%é&h@%@l‘%‘e%@%%%q of &&%&%@%%@@%L%&%@% red

ﬁ%{ Ssollnccou 9 butsa eﬂngt 'J, ited t g{) g ups include meth
S Bropyl EBU T b %r"psé’nlt%li‘ 5pef W?lﬁégeﬁé?ﬁ% 01§‘H‘é$2§7f“"mg

heptyl and octyl.  When the term "alkyl" is used as a suffix following
another term, as in "phenylalkyl," or "hydroxyalkyl," this is intended to refer
to an alkyl group, as defined above, being substituted with one to two
substituents selected from the other specifically-named group. Thus, for
example, "phenylalkyl" denotes the radical R'R'-, wherein R' is a 20 phenyl
radical, and R" is an alkylene radical as defined herein with the
understanding that the attachment point of the phenylalkyl moiety will be
on the alkylene radical. Examples of arylalkyl radicals include, but are not
limited to, benzyl, phenylethyl, and 3- phenytpropyl. The terms "arylalkyl"
or "aralkyl" are interpreted similarly except R."is an aryl radical. The terms
"(hetetero)arylalkyl" or "(heteterolaralkyr are interpreted 25 similarly
except R' is optionally an aryl or a heteroaryl radical. An "alkylaminoalkyl
is an alkyl group having one to two alkylamino substituents. "Hydroxyalkyl"
includes 2- hydroxyethyl, 2-hydroxypropyl,
1-(hydroxymethy0-2-methylpropyl, 2-hydroxybutyl, 2,3-dihydroxybutyl,
2-(hydroxymethyO, 3-hydroxypropyl, and so forth. The term "alkylene" as
used herein denotes a divalent saturated linear hydrocarbon 30 radical of
Ito 10 carbon atoms (e.g., (C1-12).)or a branched saturated divalent
hydrocarbon radical of 2 to 10 carbon atoms (e.g., -CHMe- or
-CH2CH(i-Pr)CE12-), unless otherwise indicated. The open valences of
an alkylene group are not attached to the same atom. Examples of
alkylene radicals include, but are not limited to, methylene, ethylene
(CH2CH?2), propylene, 2-methyl-propylene, 1,1-dimethyl-ethylene,
butylene, 2- 35 ethylbutylene. WO 20081071587PCT1EP20071063224 -
13-  The term "cycloalkyl" as used herein denotes a saturated
carbocyclic ring containing 3 to 8 carbon atoms, i.e. cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl. "CL
cycloalkyl" as used herein refers to an cycloalkyl composed of 3to 7
carbons in the carbocyclic ring. 5The term "haloalkyl" as used herein
denotes a unbranched or branched chain alkyl group as defined above
wherein 1, 2, 3 or more hydrogen atoms are substituted by a halogen.
Examples are t-fluoromethyl, 1-chtoromethyl, 1 -bromomethyl,
1-iodomethyl, difluoromethyl, trifluoromethyl, trichloromethyl,
triboromomethyl, triiodomethyl, 1 - fl uoroethyl, 1-chloroethyl, 1-bromoethyl,
1 -iodoethyl, 2-fluoroethyl, 2-chloroethyl, 2- 10 bromoethyl, 2-iodoethyl,
2,2-dichloroethyl, 3-bromopropyl or 2,2,2-trifluoroethyl.  The term
"haloalkoxy" as used herein refers to a group -OR where R. is haloalkyl as
defined herein. The term "haloalkylthio™ as used herein refers to a group
-SR where R. is haloalkyl as defined herein. The term "alkoxy" as used
herein means an -0-alkyl group, wherein alkyl is as 15 defined above such
as methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy,
t-butyloxy, pentyloxy, hexyloxy, including their isomers. "Lower alkoxy" as
1ead hearain denntace an allkkavy arorin with a "loweaer allevI™ arorin ac
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WO 2008/071587PCT/EP2007/063224 - 14 - not limited to, phenyl,
naphthyl, indanyl, tetrahydronaphthyl, 3,4-methylenedioxyphenyl,

wd, 2@ Aterahydroquinolin-7-yl, and the like. The point of attashmemntefosi2z4

bicyclic aryl substituents with a heteroat_ n in one of the rings is on the
carbocyclic aromatic ring. 5The term "heteroaryl” or "heteroaromatic” as

used REEIHMEAASA DRRAGKSUMAL @%"ﬁ)?gﬁﬁ!a@&? 19 42 HNGAIMS ughly,

hedna s ieast one sramalc fd conianng U0 S tame ber 10,
etero he

mcorporatln one or more oms e remalinin

éﬁ@ﬁ%@%éﬁf@ TEAASOH, WALRIHE @%ﬁb%ﬁa@?diﬁfg#ww@&%ﬁmém%ﬁ@mi ues
the theteroagyheadicht withb&bauahianematiecing: Msdifglh knowenidal thbseabove
skiledin he ahoHQ DEIRE9aNVELINGS heumd.ess aromatic character than

their all-carbon counter parts. Thus, for the purposes of the invention, a

heter%rxégfﬁgﬁ@e&% 9@9@%\4 ?gmﬁ&%& $.af ﬁlc QMANGSRATAGIeL: ded 1o

Examp és of heteroar moieties include monoc aromatic heterocycles

(AU %t%eriﬂﬁeaf&ﬂé“éﬁ&"f R4 rstersaidmentlioer Blite Roelifiraglues
toithyridirtyla peritidmn yhrpyrazitye, Wy iylinbyrazohydisomidazblylaoxblzole; be
iexaze Lﬁuylﬁ%@@l%@uéﬁﬁtm@iﬂﬁeﬁlﬁl%ﬁ% thiadiazole @&@%@Q@BPH‘% ange.
whigh, Era@or%t{%rr]% ‘Efbl%% ited | "‘f'”éoc%{%lem%&fs‘oéa Prelerably pne Ot 1o any
two su stltuents se ecte rom g cyano, alk |e aﬂ(ox %ﬁ (i \(IT\E‘I
Kok, %ﬁdwﬁra%raﬂﬁamm% ﬂ%ﬂﬁﬂiﬂoﬁy}ﬂﬁa‘lééﬁfa&&ﬁﬁ& an example,
atkadbiminoicdialRytantiob aminoglkallalbytamindaliy/l,and be 0, 1 or 2 for variables
wﬁike{lmnpz@l%mtgepe@ék%%ﬁmbam easpamey! alkicamamayl#Q for

dialk {car oyl, a%lcar amaoyl alklylcarbonylamlno and
var wu ate initerent con LOLUS

ary carebony amino xamp’les of bicyclic moieties include, but are not
Limited to, quinolin quinolinyl, ben;ofuryl benzothiophenyl
benzoXASBIE HERA lssféfcﬂé* HenZothiaZHI&" ﬂd)‘tféﬁ%i%fﬁuﬁ%’lé’“sﬂé&?a@ an

neoistioscan ivetopfiomaiilz abstititeddreesitheingngrivowedesitiidayedntoflaimed

altachmenhiseendisingdicaeiaining anhatereateenthes tampdheterofaiyliefinition

o e&hﬁ%ﬁgﬁék &%&%ﬁ%o Hi?éc’e‘éﬁﬁi‘%‘é ?”%Csu't%rt{%"'ﬁﬁya%%? be gither an
eteroary rou e term "heteroary k eteroara k T

RS G B G RO ORI lﬁlﬁéPé?r?‘F%’lf?Hﬁdép@éﬁ‘aqﬁy

sVBstifite@dAieseroaryl radical as defined herein, and R" is an alkylene

radical as defined herein with the understanding that the attachment point

of theThetenaanyt raticahsilhdefarbthel alkylene ratihalykdamples 6bnd each refer

'&?{E‘E 1M'?J#3A&§H{%?é§§9 MHQ?OIQHL%W (Lm'iegléﬁncai mmety fo the rest of

|m| ethyl, and 3-pyrrolylethyl. The terms "alkoxycarbonyl" and
%éﬂ%) R e o ooy oo

wherein R is alkyl or aryl respectlvely and aIkyI and aryI are,
herein. The terrBs ‘amino”, il '
herein refer<to iN k‘ f;- ;
defined abo rI?g{MO aIkyI groups t4ched to a ML
moiety can be the same or different. The terms WO
2008/071587PCDEP2007/063224 - 15 - "aminoalkyr, "alkylamin aIItyI

and TR &L HSRIREREIR RIEP RIS EACHR) %ﬁe L
ar@ RN (C Fzynulpespbetive i whieink, @”Mb 6N }@au@i Bs‘i , R R,
deffinrtiakoter "CxiOxalkylamine dagetised herainbefersireasramninoaliafded

%%%elgha'kxi &fﬁ%&% Shsssum mewl@mm& M%%%é %@g&fﬁ@ fo

HPIl gfﬁ (g represe {Is an optjonally“substitute eny roup
o fget‘é?H tlo'cda B %Yﬁ%ﬁé%?é%daﬁdawr%&mw of the
LNHJG(&@)RWEI’@N@ igdwdrogen or lower alkyl as defined herein. C | -6
acyl-amino refers to an acylamino group wherein the C(=0)R moiety
contali mslmtbtaleoﬂﬁ)d'anbnnoﬁm}mmp; esent invhetienrthédhalogenidedhalohasund

4S8 %m&pfmstgfwf@@, ghl gimﬁz*@rm} g@%@g ﬂfpa@wgﬁ and th{ieﬁlﬂ R R,
G}/ VI TeTEES & emn iti an is an al yene
R ol e S B bl b P

§roup as defined Herein. The teri-hé hér&if means an
alkyl radical as defined herein wherein one, two or three hydrogen atoms
have been replaced with a substituent independently selected from the
group consisting of -Ole, -NR"IC and 15 -S(0)Rd (where n is an integer

from 0 to 2), with the understanding that the point of attachment of the
hetaroallev/l radiceal ie throtinh a carbon atom whaereain Rd ie hvdronean
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or 7-membered cycloalkane respectively wherein a nitrogen atom
replaces one carbon atom. 30The nitrogen atom of the pyridine ring is

womeiathssubstituted with an oxygen atom to form a nitrogep{Nr@sicier/s63224

Preparation of N-oxides is well known ang may be carried out, for
example, in suitable organic solvent (dichloromethane, chloroform,

benzene,hexame ttidanel: szRelpr@a@nprﬁmqﬁa@ 845898104 2 compound
%)c(!:%%r}gr ?(g%ntrgufgl %Q{ereun elg%)g q su 1tu e 91%’1 %}nglﬁlin R’ R* R™,
pefiodate soglun}bpe“b { W 1
%0@0?@58%&/152@@7/0%3324 -6 L%hlo%pe%eﬁ%ﬁ% aeiorreseiefined

peracid pP@XONE(r)(potassium peroxymonosulfate), potassium
permanganate or chromic acid) typically at temperatures from 20 - 60 C.

The hetetpangiic grolteslidasigoated msspyr A pyHRNE Ryhr iR mpound

ex&%{hg%%?ma mﬁa%gl'ﬂyllsogﬁwﬂgﬁylsa%wle&éﬁgm }té?tﬁ’*e ﬁw'@*dm% R

y.5 carbon aton the, heteraarylrin $ used
ﬁé’%’ﬁif@g@% 1ot fivRinGs stai h Bos%es&s the d&?ﬁnﬁﬁ’ and p

genwtypensdistavatiratly occurs in the normal population which has not
been exposed to reverse transcriptase inhibitors. The term "wild type
reverse tréinscriptaseihusidd hereimhasaefens terthien éverse frantkidpiasepound

eXRIRBAE LY the WHd A0 &PR S 3k mﬁﬁé@@%ﬂﬂ?%‘ﬁﬁ@%@%@ NR™R® or
gﬁoo‘?lte nltrg]%% ggﬁrﬂtd tab §? with an aCC,{ éon num PQB 66

& teifi SURBADEBITY & QN RBPOMHarErs b AR ﬁ‘f&ﬁé)"‘fgfﬂa
5?%&&#%%@@% g&f@tw@ﬂm&r&lﬂ% vllal-isoldte odkapared fa-c
thecsdnsituite exhibitekoRy, e aisblype Vitus inldhe sata gxperpaniall) C,.
§¥;%t%md§>T FSixenuGIgos! ﬁi%dwuglﬁpﬁ%fgt%sealmﬁ@t?@%ﬂ R, R,

me [tQrs's TI"s) as used herein means nucleosides and hudledtide’s
?%gu%s InSreBrRR b tRES %ﬁ/‘%ﬂ‘iﬁ’\/ 1 reverse

transcrlptase the enzyme which catalyzes the conversion of viral genomic
HIV-ERNATHE fmémw BRI CRBEENEPHSEr 88T tRvalsish Aempound
RTbatitgRs iivhibitors hasded feplewddubstivitbickith @@NO,) SD'GHizZor SO.-

ExpafRpifad hfﬁ[ers'? A2 12@9@ L%ﬁé BBl Mﬁ@@f&?‘@&rﬁﬂ@%@l&h a group

other. 2006 94-9 0 V|
Lo R kN T e S e é@é;{gm (@
ﬁEﬁ'Ii’F%@ Wﬂré‘ﬁ}] @@RX%(ﬂgrfésqr?@((&&ifﬁm@é?}r@ﬁlevr@&dMgréf]sammﬂs G
Bauileh, God (BViS)r@atcitabine {detCC DY) frorRRRGHRE:, stévardine (@4 defined
MULT) fiom.BMS; lamivudine (3TC; EPIVIR) 25 from GSK; abacavir
(1592U89; ZIAGEN) disclosed in WO96/30025 and available from GSK;

adefo{\{]‘ gl%ﬁ’(ﬂélér@fggpgh@ EEMERDR n entll!gg‘ qll}?zglltegceg\hf?e%‘]d compound

a nucleosjae rever transcrlptase In ISC osed

%@6@@@1@&%& ebriteds SriPemderReVBIshIEh S Bl O NH; or SO,
SGHiI65, whreverte trhmsdriptageintribitod (irfthd dosnbaftatedoeithie group

g@sle@t&r@fpjrﬁ%wg;@ﬁg%@mzﬁ@dfwﬁé9é MEQE(&QYeJQHwﬁm{@VéQ haloalkyl, (d)

har itrigi ef FTC]J ns from Emary Universit
under Er%ir nlvaflp %gﬁgbﬁé?ﬁc al(jf)]a\émé’év Iog)Fna’CP] %&m% M
SRS SEeridadiiry; FEW&M%@%@(% @mpe: By i hydrogen; R™ and R™ are CH;
rdiBEB)s &ﬁm}@ymmr@ﬁlmddwdnbyb\éaée University to Vion
Pharmaceuticals; DAPD, the purine nucleoside, (-)-0-D-2,6,-

diaminospilineeioxalaoé sisoloselteipraR 0656 Sramd iGepseddey Emaiyound

Hevaratyoto anadhe, lale Ry ghGepdiade, Kiandle Hharmassulicaly
% réésme (F%%)A ),.9- ﬂﬁgé% 08 07%(32 2007 6322
‘?45 Doflotbasos tHrebpe Bt ﬁf&a TR Gt Selbher
p{hﬁﬁél@ésemewye tedrrsetiprasetlintibitor disdeveged @y the NKEL Al Ci.c
alRdey, develonmenthy WHCBIastiaNESING) TesNNR Us havehesBonyl, (h)
approved in the USA: nevirapine (131-12G-587; 5 VIRAMUNE(r))
available from Boehringer Ingelheim (BIl); delaviracline (13HAP, U-90152;
RESCRIPTOFf ) available from Pfizer; efavirenz (DMP-266, SUSTIVA) a
benzoxazin-2- one from BMS. Other NNRTIs currently under investigation
include PNU-142721, a furopyridine-thio-pyrimide under development by
Pfizer; capravirine (S-1153 or AG- 1549;
5-(3,5-dichlorophenyl)-thio-4-isopropyl-1-(4-pyridyl)methyl-IH-imidazol-2-

10 vimethvl carbhonate) by {hionnni and Pfizar emivirine INMKC -AAD-
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ylaminol-benzonitrile) by Tibotec-Virco and Johnson St Johnson;
B1LR-355 BS (12- ethyl-812-(1-hydroxy-quinolin-4-yloxy)-ethyll

webzmethyksl,12-dihydro-5H-1,5,10,12- PCT/EP2007/063224

tetraaza-dibenzola,elcycloocten-6-one b)@Boehrlnger Ingleheim; PHI-236
(7-bromo-3- 2012-(2,5-dimethoxy-phenyl)
@%{Jl 3 %QMI%MXE idoliL 2248 Rlfriagine2-fhiage), andiPHIAR r?,
g %g@sodg%f_klddn ‘ﬁ%l) -3- 92 thiophen-2-yl-ethyl)- thlourea§ by
aradi’gm ﬁﬁarmaoeutl eaterm 'protease inhibitor" ("PI") as used
herein mea s inhibitars of the HIV-I protease, an enzyme required for the
protedfy it é&&ﬁb@éﬁ% SIpROTRA PAETIea s (R0 Vit e apierd
GAGde polyproteinsyhmeintRe intividvakfoibtiohah prtemsnioubd il -phenyl or
lm@@mad%amlﬁhém@te%@@yam@&@@ NCIHIRCORMNOURESHAVING B* and R™®

cgstant rﬁeﬂ@ s u,rgmmgqrgnaqslg EI_f;lawg K?ht 47600 daltons) and

pept e’character, e.g (u} a5 well as nonpeptide

protease inhibitors VIRA |cal suitable Pls inc
S AU I AT ol EoB s NI REE (Y 3BV ggieound

getvdpuieduspe Fw@wzs%(r; %mrﬁl%ﬁn@bﬁmﬁ@d/uf(mmsa)kﬂ or optionally
aviitale BsNORVIR, frayAbhoi 1 aboriteries t apinalir LABTY378), &¥oR’,
available from M@Q%M};%(Qeg&p%@;@ulaﬁon lopinavir and a

sub-therapeutic dose of ritonavir available from Abbott Laboratories;

IndlanII’ LlI‘thS é}gvgilll’gbll O CRIXI%I/]'?\%}II Ont ercils( %’C)C\f’?dt:‘ elfg%\g[ﬁwﬂd
(AG-1 3 avalla eas f rom ouronel5 aceuticals,

6°‘§51%Fﬁ6%ﬁ fﬂ(ﬁliwgzﬁ a%an&ef@%xs EWE&R@@W)%@%&%&R R’,
Rhdtthat8uBtar’”Imd, a0 88K tiprarkiVir KPR U1 20680 pavailaligiasd herein
ARTEVUS' from BI; lasinavir (BMS234475/CGP-61755) by BMS;
BMS-2322623, an azapeptide under development by BMS WO

2008/91@@?3715}@1@4’%%%%@?{4%@%ggfhe Eiﬁeseﬁ"f" 1%%'39 &eﬂﬂ%@'ﬂ ﬁ'l)—m{e%l E E’ompound

40385 -385) under,d s&% ent collaborationh between 7,

ﬂaf@ E&L Aé%i%égf{. ficardeveBpriEHisgy it CONRTR
ﬁ@d&?o Bt O51d: 30550 déretinéloprhent Ey@umuwmwaﬁy further

Rfiﬁfﬂiﬁé‘@uﬁﬂﬂ&ggpﬁdﬁlﬁ%t@éﬂﬁ)m m@ewa@m@@mm includel, (b) Cr6
ﬁ] '%'%' ﬁy(% G%q.léﬂly(%{g %‘3‘%&%&% eﬁ%o%‘c%‘ %nyi (h)

aceut |ca droxy car clic-or ..
ﬁ&%?ow iEedhs ?ﬁ’ﬂﬂfé‘a AMPGREN gk&ﬁ&nﬁdéﬂ%ﬁ/aﬁ%QH% and, R, R
RhpdroRYs R HIRG dé‘fkﬂ nﬁndéaﬁﬁanﬂl:)&mécﬁzm@pentaahm@es by
Merck; dihydropyrone derivatives and a- and 13-amino acid
hydraxyetoythenicraisulforamitas: pyeRiizény amdoN aminoacid substtied und

gc%mﬁ%dt%rmm% Ibwﬂaﬁyms 'EHUA%P&H(ML&@ 9&9{%&&@&&%@{ B%ﬁm

CR5 (M-t trai s and CXCF
fvopl?,: %??!al %%ﬁgﬁ’&% lloéf"%d@’ﬁg’rﬁ’ %P Vel e}ﬂ?@ WA Oﬂ&ﬂ-}f
etéi@rwr&sﬁmﬁgv@théreﬁemmsf@m theefehinhibnostof eAral iffectiby, (b)

ﬂiageﬁtasvgdentn‘ll%@élf&d@l?&iﬁsz1a6 paledtiak CIReanRgOMSE; (MiRhiraighinyl,
¢C 49-20 Babha gteak Prog, N
IS, %%8%@%%@%%%% jga AR S e ®
Kmﬁn gro’bRA@E S BhaMsTHE @353483-3485). W00039125 (D.
R. Armour et al.) and W00190106 (M Perros et alL) disclose heterocyclic
compéuhBEIMEI AR BRI hdhs e EVE DCKI B RO RISV ihvireE Pound

{4 g 85 HMVIE ) hdsratvRhigth byyPlizerlio/phasetitiedinidad fialspasidon
shaw-astivityegaipstdd %;Ldﬁolaﬁ%ﬂ QMMQPJ@%W @ﬂ%ﬁﬁh@@ %lﬁlsﬁan

@n 'mlicr b. A e ts hemothe 6‘@%‘204 (11):4721-47. 32; A%\é:/(oﬂeI b
et 5 CRURS 58 Ja 8 RSO I (b)
Blurmioznds) 637!(45}51126‘54’1292% helmadleaintnesy) etrhpsuiait) faterskpaanponyl,
@namicsobi; AgentsiGhemothehaBeptemideidditin; 0G3h yostacks bromine; R?

ljsﬂy§17c§r)ens ﬁheﬂﬂgﬁm%@@@n%ﬁg %@hR&S Re5(3%H:C)nte Bhase M above.
clinical studies and reported he advance of a more potent follow-up
compound, Vicroviroc (Sch-417690, SCH-D) into 25 Phase | studies. (S.
W. McCrombie et oh, W000066559; B. M. Baroudy et oh W000066558; A.
Palani et al., J. Med. Chem, 2001 44(21):3339-3342; J. R. Tagat et oh, J.

Med. Chem. 2001 44(20:3343-3346; I. A. Este’, Cur. Opin. Invest. Drugs
2002 2A(RR-270292°2- 1 M <triizlki et al Proer Nat Acad <eci TIKA 2001
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Attachment Inhibitors effectively block interaction between viral envelope
proteins to and chemokine receptors or CD40 protein. TNX-355 is a

wbunanized/lgG4 monoclonal antibody that binds to a conforgatienabereszr24

epitope on domain 2 of CD4. (L. C. Burlq[)é et aL, J. Immunol. 1992
149:1779-87) TNX-355 can inhibit viral attachment of CCR5-, CXCR4-

and dH@&'H’&'ﬁ%@' é[ﬂ%‘&xh'l'éé‘t]oﬁ@'ﬁ%eﬁt %Q@%%Wtﬁér@'xs o\éiﬁéﬁ'%%‘ﬂ{ cﬁfnd
the H maO t| C é‘rré\i/lno QlclonaIA |boL_l tn t agallgst le%
8528 a éﬂ @I ropic fa%s nérg'“f/ \%g virtide, o
)&ﬁﬁﬁ%ﬁ%&séﬁen& é%nféﬁ%ﬁceam#ﬁzﬁeréwﬁaﬁi Berfs %dRM R, R", R
GHeredtherapy (4 GARE) HDetentoer.16-19, 2005, Washington DC.
Abstract # 3844; D. Norris et al. TNX-355 in Combination with Optimized
Backgﬂt%ﬁqa&ﬁgim@&ﬁaﬁl‘gk@aimted@{eetﬁ%miyﬂéﬂyﬁ\gﬂyf&&m(aaR

ne,ins Treatment Expenienced Patients nual Inters b
?ﬁ)ﬁnfee}{reng%n l%Efrlfﬁmcro a|(a Zoaffg frﬂitrs()%erli}da %emothera‘%ﬁ&&ﬁ%ﬁﬁ?
Dece el 16-19, 200 ashington DC. Abstract#4 20.
Voo O S AR O R R SO L B et spgpound
BRSRIGiEAIRP Slivel iy PN PRERSOS BAiRs Basome @iﬁim@efagiﬁ@ ly acceptable salt
i pedanicadil adtteddrve ationgldowdmolecalar weight drugs. (0. H.
Brekke and I. Sandlie Nature Review 25 Drug Discov. 2003 2:52-62; A. M.
ReiChﬁf&h@ﬁé&ee&i@éaﬁhem}ﬂe%%@n@%Meﬁﬂ@b@@é?&y\mm&@ sRecifisitYor

affinit argete xtra-cellu r essen |aI or ell
s R A ST e
TSRS %%}Hﬁﬁvwgmw%mefeHeﬁxgefeﬁr&efeﬁ%%%ﬁﬁepwm%wt of a
HumamMonoctdival BUAntibodiebdrat BheCifkalR/ Atagine8 GERE ard", R™,
RIOCKHEV11E My WA ARrUa Interseience Confarance.anfptimicrobial
Agents and Chemotherapy (ICAAC) October 29, 2004, Washington DC.
Abs’[rﬁ?'ﬁﬁ@&%@e&%ﬁﬁﬂ@ﬁL%HJBP&QHQM&HHP&%%%%&%@H@ 1%&111&3 for

CCR5 rec PE)tor and inhibit EIIV entry into_cells ex ressmgt eC

HEEEPor L. Wil AREEOR RIZLRAY HiEA8dah inecesar: Ri ’6@7%’%0"%}5 or ARG,

filsarvisipBo; zwmmmgé%hmm@m@femﬁwme@%aﬂ@z@scwmuemoum

binc-taheueCR5Ecepto fémaumantier sapabie’ ok InhibitigrF\k fnfeétiad®, R

pha gell W 5. Qlsern et glifl. pirgr, Skg%%c?gs l%}é?rn %5&&?; ¥ gnd at leas
Ears

monoclonal antibodies capable of inhibitin HIV-1 cell entry
W@%éﬁiéé?ﬁ@ﬁ@%@ﬂ@égﬁas%% of R\ erspethith
nreenioranestasitee ({iD1gpd20nsinding ¢osCER Beand tivi @ Cubemipliners, CCR5
gﬁig\gi@,y}i@mg;iﬁm hetweenitheanti-CCR5 antibody Pro 140 and a low
molecular weight CCR5 antagonists have been disclosed by Murga et al.

(3rd lﬁ&&%@? reﬁged%éﬂ We&fgzgmﬁe@ﬁm Eﬁafmegroesaeye%ethod for
02 O y.24-2.7, 2005, 5 Rio nti-CCR

razil
R e BTN R S bt ST AVRS or ARC,
é‘e'@{ﬁreﬁgtgé@e%ﬁﬁw.t%@t ehei! in wred UssroNotheiypouiglly fifigtive amount
Marcbirdilo BQDE cordblg ZEOW(E 205 BRnLTE pentakfskie) iYistlos®dnf, R™,

8 gPaNpiod, 464,933, 120 é”d)@%{aﬁﬁ‘lf’g ate 14 AR B at teast
8 p41l fragment hich are eéféectlve inhibit 10 a canformational ¢ nge

GPEPRSE Y ?ﬁ%ﬁ ORI20 AL BT P & 'S B atabig
ﬁad@hesmdﬂﬁméme. FUZEOR issadiinistesstrasiavontintfeviscse. mcﬁugmn‘ne,
QElinjREtioN Ay comainationthe rapyitn albefclassesehant dNHEmgsd
Q)the,grﬂgngal agents which may be useful in HIV therapy include

aroxyurea rlbavmn IL-2, IL-12, pentafuside. Hydroyurea (Droxia), a
rlbonajcleoskde tri phatte dg’reductatse |nh11b|tor the. enzyn r%ednvol\égddr}
the actvation ¢ o s 5 Was discovered at th ioﬁé}ere fRY ame ot
H@\}%ﬁ%ﬁéh‘{ﬁyeﬁ%Frwé?@‘emms},hﬁsme@ﬁméav@uﬁiéfs, TRVETSEE 3t
tohavearisgrergisiie efiectiahdhefacthdtypefl:didinesinegangdeas beencompound
studied with stavudine. IL-2 is disclosed in Ajinomoto EP-0142268,

Takeda EP-0176299, and Chiron U.S. Pat Nos. RE 33,653, 4,530,787,
4,569,790, 4,604,377, 4,748,234, 4,752,585, and 20 4,949,314, and is
available under the PROLEUKIW (aldesleukin) from Chiron Corp. as a
lyophilized powder for IV infusion or sc administration. IL-12 is disclosed in
W096/25171 and is available from Roche and Wyeth Pharmaceuticals.

Ribavirin 142 - D-rihofiiranncev1-1H-1 2 A-triaznle-2-carhovamide ic

, nucleoside
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10 thin layer chromatography (TLC), ethyl acetate (EtOAc),

tetrahydrofuran (THF), diethyl ether (Et20), trimethykilyl or Me,3Si (TMS),
wethyis(ED)sgr-toluenesulfonic acid monohydrate (TSOH or pTs@k)y/dithistesz224

hexamethyt disilazane (LIHMDS), 4-Me_-] 61-14S02- or tosyl (Ts),

iso-propyl (i-Pr), N-urethane-N-carboxyanhydride (UNCA), ethanol (EtOH).

Q%Yéém%(%ﬂﬁ{l}@'ﬁ%wéﬁ;'l}@“ﬂg"lﬁtﬁe Rf‘eflﬁsﬁ"@rﬁ‘t‘mﬁa} S0 (%9, A% p° pite

gondary. (sec er ve thejr customary meaning

ﬁeh%usé Wit atnB?élI%a ﬁ/mo?eat gaugﬁrgﬁl ,3 = Klesney,

Nomenclatu C{b nic Ch |stry IUPAC 1979 Pergamon, Press,

Oxfor&“)anm ?ﬁﬂ%ﬂ PRISSH IVERHBR tarctentis by othod for

varibtiies Hﬁéfhbﬁ?@e@imemmth‘@ ifustretivefsyinthetit FéBctiontschisriesHlV-1

shawR andsdescrbadkbalowsildie %Eﬂﬁ&%mﬁﬁ%@@ ﬁﬂ@ fﬁ@ggms usSdprising
In;RIERALD 1% ! esfxos?@}pn%ugq}%g\ neral areeu IC'IB% Gualiable fron dléompound

commercia supp lers, such r|c mical Cq,, oy are prepare L6a
S %%&m&%%&%mﬁédﬁn tﬁe %rt?ouo%vm& pr8cedtrek set ot i R
R8r&1teB Sudh ¥ Fésexland FiedefiseR bagentshfor:Organic Synthesis;

Wiley & Sons: New York, Volumes 2 R. C. LaRock, Comprehensive

Organic ahkahsfermativnen?atiiediiienMileyeMoH i Newed¢ii999;method for

99{%%9@@{1%&9@9@{&%&%%& noestandd wﬁlfﬁp@mg;(ﬁﬂérélmhelﬁv i

Pe amon, Oxford, ’]ﬁﬂél Compr ensw etero yclic Chemistry, A

R P B0 A G IR, G 686Gl e or deavirdine
G@ﬁmr@héﬁém@rm@@@éyd|ho@h@mﬂ§dykf@r¢of R theawitzticdhe GoveReesnt of a
(ods) RamamaniRxéokd HAR6; ‘Mﬁhr&m']—ﬁg ardOrgadnc:ReAciona \WiRyR?, v
%&mwl\ﬁgw \ﬁmthQQil{;]Vq{w%s}? gh%‘ II%/%/ %hnet ic 30 reaction
schemes are merely illustrative som met hlch ‘h
comppunds ft & present iny inventio Pes nthesqed and. varlous
modifiCations 10 7ﬁeesne syn &tic reacud neq’cgiémc%n 2 e I%ﬁ%n\llﬁ Smgz
5@%@&?@%%&%%%&%%%&% r%feRreB”ta@Rhe %mé?dé&e R, R,
eohtaimadinriis Rpicdtiont?, X, X' Thesiastingefiatariateandaie and at least one

intermedia f&ggmhgyg{hetlc reaction schemes can 35 be isolated and
purlfled if desired using conventional techniques, including but not limited

to, Fil t hy d-the li
o N Sl AR O G

BRiS Ty d@?ﬁ?é’ﬁ‘ugné‘i fridafre HeSdkG phyeiehleonttdnts eyl
Spectial daten U nidssspeanifiebldoitheiddntrenygtheeacticals destribe the group

b@ﬁ@ﬂﬁlﬁ&ea‘awhmﬂe ﬁqm;&p@m mgﬁ@@uw&aﬁwqmasr tlmldazolmyl or
a&%"@ sé’bcﬁsf% aatares 0” ‘e %gﬁ %%% H8ee
outl 8 re pre era toa

ﬁne‘épbf%@épﬁafgﬁ%ﬂsekﬁvéﬁrém étgémt:%@ﬁ%r%ﬁ&m %B{fﬁp@?hﬁlrealkox}’f
&y CaboledlyC(d) @@h@oa&mo@@d&nhd@lo?ﬂr@?ﬁﬁh@rm@s (ay&depicted
\ﬂrlrgb)egﬁi}%@ 4%}5&%“@5??@%&@ qrzs%lﬂﬁgr@}thﬁ{ﬁg]vé’%yl amino, (1)
e o A RS St Ko TR 0 g i
The ﬁéﬁe?&ﬂ%ia@%&ﬁé I@*éﬁé‘?ﬁe@ drdisissgedebosenimisiatvoatial R is
hyd ogtinieadeaotaRinpiy aﬂ‘imwhdmme@bmcgm@mmmdonmg&h 8" and
ﬁ@fm‘é’p@}é&%?%@ﬂ%@ a'a}sm Marsomer &n@e;%aﬁmmwmmme

nd aIt aglve are w n. The rea tlon
et o ol ng;@gogﬁg e e PR ™ i
el enedrivemtidn @@g@pmﬁuﬁan&m@rﬁgn, CThvdkel ard & rabitiudeliof; (i) taken

teferencesknawiingthe.ashihatierbhneihodstortheopre paration: of,
3H H{E%dp%&na'l 065 1 I DG EEROCL IS %"z‘%‘?{&%‘?e lﬁ?dlﬁe,% Wiliine or izepine

yrimi meT their Benzo Derivatives. In C o ensiv eterocyc IC
E:?reﬂ?g R RHBHE AR KRR ARIPE. Yvo REAMERSOr Serghifforiamine: or
Pnégsk@xmhmgsti (GT-8:%p! Qﬁﬂ_o@%mdaﬂd’ f@fearlemesiqmdicthévewne of R®
(b) K. Undheim and T. Benneche: Pyrimidines and their Benzo
Derivatives. In Comprehensive Heterocyclic Chemistry, 2nd Edition; A. R.
Katritzky, C. W. Rees and E. F. V. Scriver, Eds.; Pergamon Press: Oxford,
1996, vol. 6, pp. 195-221 and references cited therein, (c) D. J. Brown;

The Pyrimidines. In The Chemistry of Heterocyclic Compounds; A.
\Aeaiceheraar EA - Wilev Interccience New VYork 10G2 vnl 26 B2 nn
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Displacement of a chloro substituent on a pyrimidine by a phenol is
conveniently 5 carried out in the presence of a base. Such a base is, for

wexansplesan alkali metal or alkaline metal carbonate or hydraxiga;54ehneas: 14
Na2CO03, K2CO3, CaC03, Cs2C03, Na ;ZH or KOH or an organic amine
base such as, pyridine, 2,6-lutidine, collidine, TEA, NMM, DBU or DBN.

Altgrpatglyanalkalireetalp PJ%&HB%@%@%M ar e o an alkalimesel group
amlde suc &3 Ta\NH KN IN(SiMe3)2 can be us dt cr}%fgluce an

TR 1 RS AL et o oy AHIQL JaE s vith
§bﬁ/@ﬁt%@@ﬁfa§"ﬂdﬁ elhek otvent aéaghaiHPrp MEam‘tditsmnérrahdamenﬁamidine
hyrdregatben solieni-Rig tpluenelios, @l@alaila@mtm@qh@mhgughmlzy
LG NP Mg{h[%'\/légg;m%lﬁ%a@o ' ?%%%IB?EI ?%Iﬁgq 111) taken

temperature in t 20C. Subsequent dis cement Of Qa o
S8AIBR %aé&ﬁdérﬁiwg&%&%%rxfmﬂ%ﬁm& ot ?ﬁ@még@ﬂ%e BB’ are
andirenideat e lovhtedn Stémpaiatuies. NH TheBOc piotetinpgteRp isis an
lahile-tnder @eidicsopaiians andJl can-beaamavedhbygeatment with

TEA or HC1 in a solvent like DCM, dioxane or THE preferable at RT (see

mee%\éecmm"‘ QV&QH'Hééfﬂ@&?d%esﬁn‘%iﬁéﬁ%ﬁ‘&%@%Bn&aMh\é{Hts
3IC| EdltAon 199 en% eyﬁlnte%saenc 20Alk lation ool%perldme nitro

Fs'*é*‘é%cfmﬁf’ Red A thE amit 1%?%{‘%&‘&% e R e ¢ term
dBWéi@H‘é(ﬂe@%ﬁﬁﬁ} @\ﬁmaahfa@k;hmn@@béwmlm@ﬂ@zwm@ﬁeiﬁmwgmmg Ito6
epttanadly substiutetkphenykedhoptiorally substilieebheiesadny IMOEEbons.

X ) z 1
B D PR B
(T oot phitoBeno

tos tion

ﬁ&rﬂe b il ARENBY o HAA fAHORe L
G@@HEMEW\&@@@PW&) The reaction may typically be carried out in the
presence of a base such as TEA, DIPEA, DBU, or an inorganic base such
as Na%@&hmwaﬁtﬁﬁ&ﬁm@@a oraGsG O3l cavidgnasaiventsucinas

M %@ﬁﬂi@oxﬁfi@ls-{ﬁgl@@&QW% ﬁ'&%@l@% é{uﬁ‘ s defmed
ni)et\a I %5%935%%3{2"3% g0l d§&roct)osrl]1?£eg ]:a%rtrsn Encgcff o ??er speaf ically-
unableEGivent suc HE® BVIF AR TN b

f&r%@ﬂ@%%sﬁl&ﬁef%@é@%@ t}gbwéﬁkﬂb@%%@ﬁéfwad@%heyw R'is a
MitsyhehlicReaedien iinuOijakiccRetcilonsic¥atdme 42 v&ﬁQﬂle\lﬂm’h\Mﬂﬁﬂﬁng that

%@9@%}]'}}5%%‘58{!& @ﬂh@%%@ﬂ @B%'{& -QRtionally aubs lé}%drgﬁa&yllixampies

ctl a db amxture ofa hos hin suc
|baﬁYy?§ ’(ﬁ f%ﬁg n%&%ﬁ*fh&ﬂﬁé and
&#ﬂﬁﬁﬁésd@ﬂ‘i?i <ﬁz@é|@aﬁﬁﬁkyﬁt@(®&>}\md similarly except R'is an

dﬂﬁofaﬁ@@yl TnediearDukytater (MAR)IGH djrtanidw%ybaﬁ@mﬁam@m&ﬁr@ﬂea

&%}R{fﬁf&éf? [vent %BEB&%J Jdﬁm Mﬁmﬁ%ﬁ%ﬁqﬁm €IS, 0K k™ s an
cular restrlctlon on t e re O t e SO|V t to be emp 0 pI’OVI
ﬁ%}f iBIAE ABVAHH BPESLTEL H HETR SEESH S e Hégﬁ@%%do%waﬁ

thalrivystiednak jdastparivily dibsdivethethebgems e veak tomydarx phikeyi,
placarovies-aWide rangelRhdenperBluresdanging fiomambisah.

temperatures to the reflux temperature of the solvent employed.

Introdn@é%@f' thekaozyl §§é‘3%§'&@ﬂh€é&é’s‘%%h&l@&@&%@£‘é‘3%?&f thmcmbon
aj'vﬁémoi at| of an h tero é@fl aldeh th 1;1[3l S%r -
5) VRS0 SHihation 1s pre 8r§by ¢ rrlgcf‘tﬁ R 6t by
é&sﬁzbmrhgraw@ﬁ#rfé A Kaepdg Eompoumid @Hﬁ@p%s@ﬁb&ﬁﬁam}cm %
caiaplexanetad ytiridedretincng agsnh syel asdNaBiidgldBitde not attached to

N@@&(&?g‘dﬁq Zp(BH fi)e% ﬁ?@é%ﬁ@ﬁﬂy%?sqgggq%%fqung?m!% to, methylene,
S A R BT oS BICLOREHT Bl bl butrlene, >

piesburdesklto 5 bar, preferably at temperatures 25 between 200 C and
the boiling temperature of the solvent used. Optionally a dehydrating
agent, such as molecular sieves or Ti(1V)(0-i-Pr) 4, is added to facilitate
formation of the intermediate imine at ambient temperature. It may also be
advantageous to protect potentially reactive groups during the reaction by
conventional protecting groups which are cleaved again by conventional
methods after the reaction. Reductive amination 30 procedures have been
reviewed: R. M. Hutchings and M. K. Hutchings Reduction of C-=-N to

CHNH hyv Metal Hyvdridece in Comnrehencein/e Oraanice Svnthecic oenl Q |
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The term “cycloalkyl” as used herein denotes a saturated carbocyclic ring
containing 3 to 8 carbon atoms, i.e. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl or cydooctyl. "Cs.y cydoalkyl” as used herein refers to an cycloatkyl composed

of 3 to 7 carbons in the carbocyclic ring.

The term “haloalkyl” as used herein denotes a unbranched or branched chain alkyl
group as defined above wherein 1, 2, 3 or more hydrogen atoms are substituted by a
halogen. Examples are 1-fluoromethyl, I-chloromethyl, 1-bromomethyl, 1-iocdomethyl,
diftuoromethyl, trifluoromethyl, trichloromethyl, tribromomethyl, trilodomethyl, 1-
fluoroethyl, 1-chloroethyl, 1-bromoethyl, 1-iodoethyl, 2-fluoroethyl, 2-chloroethyl, 2-
bromoethvl, 2-iodoethyl, 2,2-dichloroethyl, 3-bromopropyl or 2,2,2-trifluoroethyl.

The term "haloalkoxy" as used herein refers to a group -OR where R is haloalkyl as
defined herein. The term "haloalkylthic" as used herein refers to a group -SR where R is

haloalkyl as defined herein.

The term "alkoxy" as used herein means an -O-alkyl group, wherein alkyl is as
defined above such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy,
t-butyloxy, pentyloxy, hexyloxy, including their isomers. "Lower alkoxy” as used herein
denotes an alkoxy group with a "lower alkyl” group as previously defined. "C;-y; alkoxy”

as used herein refers to an-O-alkyl wherein alkyl is Ci.po.

The term “acyl” as used herein denotes a group of formula -C{=O)R wherein R is
hydrogen or lower alkyl as defined herein. The term or "alkylcarbonyl™ as used herein
denotes a group of formula C(=0)R wherein R is alkyl as defined herein. The term C1-6
acyl refers to a group -C(=O)R contain 6 carbon atoms. The term "arylcarbonyl” as used
herein means a group of formula C(=0)R wherein R is an aryl group; the term "benzoyl”

as used herein an "arylcarbonyl” group wherein R is phenyl.

The term “aryl” as used herein denotes a monovalent aromatic carboceyclic radical
containing 5 to 15 carbon atoms consisting of one individual ring, or one or more fused
rings in which at least one ring is aromatic in nature, which can optionally be substituted
with one or more, preferably one or three substituents independently selected from
hydroxy, thio, cyano, alkyl, alkoxy, lower haloalkoxy, alkylthio, halogen , haloalkyl,
hydroxyalkyl, nitro, alkoxycarbonyl, amino, alkylamino, dialkylamino, aminoalkyl,
alkylaminoalkyl, and dialkylaminoallyl, alkylsulfonyl, arylsulfinyl, alkylaminosulfonyl,
arylaminosulfonyl, alkylsulfonylamino, arylsulfonylamino, carbamoyl, alkylcarbamoyl
and dialkylcarbamoyl, arylcarbamovl, alkylcarbonylamine, arylcarbonylamino, unless
otherwise indicated. Alternatively two adjacent atoms of the aryl ring may be substituted
with a methylenedioxy or ethylenedioxy group. Examples of aryl radicals include, but are
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not limited to, phenyl, naphthyl, indanyl, tetrahydronaphthyl,
3,4-methylenedioxyphenyl, 1,2,3,4-tetrahvdroquinelin-7-yi, and the like. The point of
attachment of bicyclic aryl substituents with a heteroatom in one of the rings is on the

carbocyclic aromatic ring.

The term "heteroaryl” or "heteroaromatic” as used herein means a monocyclic or
bicyclic radical of 5 to 12 ring atoms having at least one aromatic ring containing four to
eight atoms per ring, incorporating one or more N, O, or S heteroatons, the remaining
ring atoms being carbon, with the understanding that the attachment point of the
heteroaryl radical will be on an aromatic ring. As well known to those skilled in the art,
heteroaryl rings have less aromatic character than their all-carbon counter parts. Thus,
for the purposes of the invention, a heteroaryl group need only have some degree of
aromatic character. Examples of hetercaryl moieties include monocyclic aromatic
heterocycles having 5 to 6 ring atoms and 1 to 3 heteroatoms mmclude, but is not limited
to, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolyl, pyrazolyl, imidazolyl, oxazole, isoxazole,
thiazole, isothiazole, triazoline, thiadiazole and oxadiaxoline which can optionally be
substituted with one or more, preferably one or two substituents selected from hydroxy,
cyane, alkyl, alkoxy, thio, lower haloalkoxy, alkylthio, halo, haloalkyl, alkylsuifinyl,
alkylsulfonyl, halogen, amino, allkylamino, dialkylamino, aminealkyl, alkylaminoalkyl,
and dialkylaminoalkyl, nitro, alkoxycarbonyl and carbamoyl, alkylcarbamoyl,
dialkylcarbamovl, arylcarbamoyl, alkylcarbonylamino and arylcarbonylamino. Examples
of bicyclic moieties include, but are not limited to, quinolinyl, isoquinolinyl, benzofuryl,
benzothiophenyl, benzoxazole, benzisoxazole, benzothiazole and benzisothiazole.
Bicyclic moieties can be optionally substituted on either ring; however the point of
attachment is on a ring containing a heteroatom. The term "(heterojaryl” or "(het)aryl" is

used to indicate that a particular moiety can be either an aryl or a hetercaryl group.

The term "heteroarylalkyl” or "heteroaralkyl” means the radical of the formula R'R”,
wherein R' is an optionally substituted heteroaryl radical as defined herein, and R" is an
alkylene radical as defined herein with the understanding that the attachment point of the
heteroaryl radical will be on the alkylene radical. Examples of heteroarylalky radicals
include, but are not limited to, 2-imidazolylmethyl, and 3-pyrrolylethyl.

The terms "alkoxycarbonyl” and "aryloxycarbonyl” as used herein denotes a group
of formula -C{=0)OR wherein R is alkyl or aryl respectively and alkyl and aryl are as

defined herein.

"

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

attached to a nitrogen in a dialkyl moiety can be the same or different, The terms

, "alkvlamino” and "dialkylamino™ as used herein refer to -NH,, -
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"aminoalkyl®, "alkylaminocalkyl" and "dialkylaminoalkyl" as used herein refer to
NH{CH )p-, RHN(CH3)y-, and RoN{CH;)y- respectively wherein nis 1 to 6 and R is
aikyl as defined above, "C;-14 alkylamino” as used herein refers to an-aminoalkyl wherein
alkyl is Cy.1o. The term "phenylamino” as used herein refers to -NHPh wherein Ph

represents an optionally substituted phenyl group.

The term “acylamino” as used herein denotes a group of formula -NHC(=O)R
wherein R 1s hydrogen or lower alkyl as defined herein. C.¢ acyl-amino refers to an

acylamino group wherein the C(=0)R moiety contains a total of 6 carbon atoms.

The term "halogen” or "halo” as used herein means fluerine, chlorine, bromine, or

iodine.

The term "cyanoalkyl” refers to a group RR' wherein R is cyano and R is an
alkylene group as defined herein. The term "heteroatkyl” as used herein means an alkyi
radical as defined herein wherein one, two or three hydrogen atoms have been replaced
with a substituent independently selected from the group consisting of -OR” -NR"RF, and
-S(0O}.RY (where nis an integer from 0 to 2), with the understanding that the point of
attachment of the heteroalkyl radical is through a carbon atom, wherein R® is hydrogen,
acyl, alkyl, cycloalkyl, or cycloalkylalkyl; R” and R® are independently of each other
hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; and when n is 0, R? is hydrogen, alkyl,
cycloalkyl, or cycloalkylalkyl, and when n is 1 or 2, R® is alkyl, cvcloalkyl, cycloalkylalkyl,
amino, acylamino, or alkylamino. Representative examples include, but are not limited
to, 2-hydroxy-ethyl, 3-hydroxy-propyl, 2-hydroxy-1-hydroxy-methylethyl, 2,3-
dihydroxy-propyl, 1-hydroxy-methylethyl, 3-hydroxy-butyl, 2,3-dihydroxy-butyl, 2-
hydroxy-1-methylpropyl, 2-amino-ethyl, 3-amino-propyl, 2-methylsulfonyl-ethyl,
aminosulfonyl-methyl, aminosutfonyl-ethyl, aminesulfonyl-propyl,
methylaminosulfonyl-methyl, methylaminosulfonyi-ethyl, methylaminosulfonyl-propyl,

and the like.

The terms "azetidine”, "pyrrolidine”, "piperidine” and "azepine" refer to a 4-, 5-, 6~
or 7-membered cycloalkane respectively wherein a nitrogen atom replaces one carbon

atorm.

The nitrogen atom of the pyridine ring is 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 exampie, 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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chloroperbenzoic acid or other peracid, OXONE®(potassium peroxymonosulfate),

potassium permanganate or chromic acid) typically at temperatures from 20 - 60° C.

The heteroaryl R' groups designated as pyridinyl, pyrimidinyl, thiophenyl,
pyrroiyl, thiazolinyl, imidazolinyl or quinolyl can be linked to the pyrimidine at any

carbon at on the heteroaryl ring.

The term "wild type" as used herein refers to the HIV virus strain which possesses
the dominant genotype which naturally occurs in the normal population which has not
been exposed to reverse transcriptase inhibitors. The term "wild type reverse
transcriptase” used herein has refers to the reverse transcriptase expressed by the wild
type strain which has been sequenced and deposited in the SwissProt database with an

accession number P03366.

The term "reduced susceptibility” as used herein refers to about a 10 fold, or greater,
change in sensitivity of a particular viral isolate compared to the sensitivity exhibited by

the wild type virus in the same experimental system

The term "nucleoside and nucleotide reverse transcriptase inhibitors” ("NRTT"s) as
used herein means nucleosides and nucleotides and analogues thereof that inhibit the
activity of HIV-1 reverse transcriptase, the enzyme which catalyzes the conversion of viral
genomic HIV-1 RNA into proviral HIV-1 DNA. Recent progress in development of RTI
and PI inhibitors has been reviewed: F. M. Uckun and O. J. D'Cruz, Exp. Opin. Ther. Pat.
2006 16:265-293; L. Menendez-Arias, Eur. Pharmacother. 2006 94-96 and S. Rusconi and
O, Vigano, Future Drugs 2006 3(1):79-88.

Typical suitable NRTTs include zidovudine (AZT; RETROVIR") from GSK;
didanosine (ddi; VIDEX") from Bristol-Myers Squibb Co. (BMS); zalcitabine (ddC;
HIVID") from Roche; stavudine (d4T; ZER[TQ“) from BMS; lamivudine (3TC; EPIVIR™)
from GSK; abacavir (1592U89; ZIAGEN®) disclosed in WO96/30025 and available from
GSK; adefovir dipivoxil (bis(POM)-PMEA; PREVON") Gilead Sciences; lobucavir (BMS-
180194), a nucleoside reverse transcriptase inhibitor disclosed in EP-0358154 and EP-
0736533 and under development by BMS; BCH-10652, a reverse transcriptase inhibitor
(in the form of a racemic mixture of BCH-10618 and BCH-10619) under development by
Biochem Pharrma; emitricitabine [(-}-FTC] licensed from Emory University under Emory
Univ. U.S. Pat. No. 5,814,639 and under development by Gilead Sciences, In¢;
Evucitabine (B-L-D4FC; § -L-2', 3'-dideoxy-5-fluoro-cytidene) licensed by Yale
University to Vion Pharmaceuticals; DAPD, the purine nucleoside, (-)-p-D-2,6,-
diamino-purine 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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(2,3-dideoxy-2-fluoro-f-D-threo-pentofuranosyljadenine, an acid stable purine-based
reverse transcriptase inhibitor discovered by the NIH and under development by U.S.

Biosclence Inc.

Three NNRTIs have been approved in the USA: nevirapine (BI-RG-587;
VIRAMUNE®) available from Boehringer Ingelheim (BI); delaviradine (BHAP, U-90152;
RESCRIPTOR®) available from Pfizer; efavirenz (DMP-266, SUSTIVA"} a benzoxazin-2-
one from BMS. Other NNRTIs currently under investigation include PNU-142721, a
furopyridine-thio-pyrimide under development by Pfizer; capravirine (8-1153 or AG-
1549; 5-(3,5-dichlorophenyl)-thio-4-isopropyl-1-{4-pyridylymethyl-1H-imidazol - 2-
ylmethyl carbonate) by Shionogi and Pfizer; emivirine [MKC-442; (1-(ethoxy-methyl)-5-
(1-methylethyl)-6-(phenylmethyl)~(2,4(1H,3H)-pyrimidinedione) | by Mitsubishi
Chemical Co. and Triangle Pharmaceuticals; (+)-calanolide A (NSC-675451) and B,
coumarin derivatives disclosed in NIH U.S. Pat. No. 5,489,697, licensed to
Sarawal/Advanced Life Sciences; etravirine (TMC-125; 4-[6-amino-5-bromo-2-{4-
cyano-phenylamino)-pyrimidin-4-yloxy]-3,5-dimethyl-benzonitrile) and DAPY
(TMC120; 4-{4-14-((E}-2-cyano-vinyl)-2,6-dimethyl-phenvlamino-pyrimidin-2-
ylaminoi-benzonitrile} by Tibotec-Virco and johnson & Johnson; BILR-355 BS (12-
ethyl-8-{2-(1-hydroxy-quinolin-4-yloxy)-ethyl]-5-methyl-11,12-dihydro-5H-1,5,10,12-
tetraaza-dibenzo{a,e{cycloocten-6-one by Boehringer-Ingleheim; PHI-236 (7-bromo-3-
[2-(2,5-dimethoxy-phenyt) -ethyl]-3,4-dihydro-1H-pyrido|[1,2-a}{1,3,5}triazine-2-
thione) and PHI-443 (TMC-278, 1-(5-bromo-pyridin-2-yl)-3-(2-thiophen-2-yl-ethyl)-

thicurea) by Paradigm Pharmaceuticals.

The term "protease inhibitor” ("P1"} as used herein means inhibitors of the HIV-1
protease, an enzyme required for the proteolytic cleavage of viral polyprotein precursors
{e.g., viral GAG and GAG Pol polyproteins}, into the individual functional proteins
found in infectious HIV-1, HIV protease inhibitors include compounds having a
peptidomimetic structure, high molecular weight (7600 daltons) and substantial peptide

character, e.g. CRIXIVAN" as well as nonpeptide protease inbibitors e.g., VIRACEPT",

Typical suitable PIs include saquinavir available in hard gel capsules as INVIRASE”
and in soft gel capsules as FORTOVASE® from Roche; ritonavir (ABT-538) available as
NORVIR from Abbott Laboratories; Lopinavir (ABT-378) also available from Abbot;
KALETRA®, is co-formulation Jopinavir and a sub-therapeutic dose of ritonavir available
from Abbett Laboratories; indinavir (MK-639) available as CRIXIVAN® from Merck &
Co.; nelfnavir (AG-1343) available as VIRACEPT" from Agouron Pharmaceuticals, Inc;
amprenavir (141W94) available as AGENERASE® from Vertex Pharmaceuticals, Inc. and
GSK; tipranavir (PNU-140690) available as APTIVUS® from BE; lasinavir (BMS-
234475/CGP-61755) by BMS; BMS-2322623, an azapeptide under development by BMS
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as a 2nd-generation HIV-1 PI; GW-640385X {VX-385) under development ina
collaboration between GSK and Vertex; AG-001859 in preclinical development by

Agouron/Pfizer; SM-309515 under development by Sumitomo Pharmaceuticals.

Additional Pls in preclinical development include N-cycloalkylglycines by BMS, ¢-
hydroxyarylbutanamides by Enanta Pharmaceuticals; a-hydroxy-y-{[(carbocyclic- or
heterocyclic-substitutedjamino)carbonyl Jalkanamide derivatives; y-hydroxy-2-
(fluoroalkylaminocarbonyl)- I-piperazinepentanarnides by Merck; dihydropyrone
derivatives and a- and fB-amino acid hydroxyethylamino sulfonamides by Pfizer; and N-
aminoacid substituted L-lysine derivatives by Procyon. Entry of HIV into target cells
requires CIi-4 cell surface receptor and the CCRS (M-tropic strains)and CXCR4 (T-
tropic strains) chemokine co-receptors. Chemokine antagonize which block viral
binding to the chemokines are useful inhibitors of viral infection. Takeda's identified
TAK-779 as a potential CCRS antagonist. (M. Shiraishi et al., J. Med. Chem. 2000
43(10):2049-2063; M. Babba et al. Proc. Nat. Acad Sci. USA 1999 96:5698-5703) and
TAK-220 (C. Tremblay et al. Antimicrob. Agents Chemother. 2005 49(8):3483-3485),
WO0039125 (D. R. Armour ef al.) and WO0190106 (M. Perros et al.) disclose
heterocyclic compounds that are potent and selective CCRS antagonists. Miraviroc {UK-
427,857; MV(C) has advanced by Pfizer to phase III clinical trials and show activity against
HIV-1 isolates and laboratory strains (P. Dorr et al., Antimicrob. Agents Chemother. 2005
49(11):4721-4732; A. Wood and D. Armour, Prog. Med. Chem. 2005 43:239-271; C.
Watson et al., Mol. Pharm. 2005 67(4):1268-1282; M. J. Macartney et al., 43" Intersci.
Conf. Antimicrob. Agents Chemother. September 14-17, 2003, Abstract H-875). Schering
has advanced Sch-351125 (SCH-C) into Phase I/1I clinical studies and reported the
advance of a more potent follow-up compound, Vicroviroc {(Sch-417690, SCH-D) into
Phase I studies. (S. W. McCrombie et al, WO00066559; B. M. Baroudy ef al.
WOU00066558; A, Palani et al,, J. Med. Chem. 2001 44(21):3339-3342; |. R. Tagat et al., J.
Med. Chem. 2001 44{21):3343-3346; J. A. Esté, Cur. Opin. Invest. Drugs 2002 3(3}:379-
383; J. M. Struzki ef al. Proc. Nat. Acad Sci. USA 2001 98:12718-12723). Merck has
disclosed the preparation of (25)-2-(3-chlorophenyl}-1-N-{methvi)-N-
(phenylsulfonyl)aminoi-4-[spiro(2,3-dihydrobenzothiophene-3,4'-piperidin-1'-
yhbutane S-oxide {1) and related derivatives with good affinity for the CCRS5 receptor
and potent-HIV activity. (P. E. Finke er al, Bioorg. Med. Chem. Lett., 2001 11:265-270; P.
E. Finke et al,, Bioorg. Med. Chem. Lett., 2001 11:2469-2475; P. E. Finke ef al., Bioorg.
Med. Chem. Lett., 2001 11:2475-2479; ]. §. Hale et al., Bioorg. Med. Chem. Lett., 2001
11:2741-22745; D. Kim et al., Bioorg. Med. Chem. Lett., 2001 11:3099-3102) C. L. Lynch et
al. Org Lett. 2003 5:2473-2475; R. S. Veazey et al. J. Exp. Med. 2003198:1551-1562. GSK-
873140 (ONO-4128, E-913, AK-602) was identified in 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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2005 79(4%:2087-2096) and has been advanced to dinical trials, In WO00/166525;
WOO0/187839; WOG2/076948; W(O02/076948; WO02/079156, WO2002070749,
WO2003080574, W(2003042178, W(O2004056773, W(O2004018425 Astra Zeneca
disclose 4-amino piperidine compounds which are CCR5 antagonists. In U.5.
Publication No. 20050176703 published August 11, 2005, S. D. Gabriel and D. M.
Rotstein disclosed heterocyclic CCRS antagonist capable of preventing HIV cell entry. In
U.8. Publication No. 20060014767 published January 19, 2006, E. K. Lee et al. disclosed
heterocyclic CCR5 antagonist capable of preventing HIV cell entry.

Attachment Inhibitors effectively block interaction between viral envelope proteins
and chemokine receptors or CD40 protein. TNX-355 is a humanized IgG4 monoclonal
antibody that binds to a conformational epitope on domain 2 of CD4. (L. C. Burkly et al.,
I Immunol. 1992 149:1779-87) TNX-355 can inhibit viral attachment of CCR5-,
CXCR4- and dual/mixed tropic HIV-1 strains. (E. Godofsky et al., In Vitro Activity of the
Humanized Anti-C1)4 Monoclonal Antibody, TNX-355, against CCR3, CXCR4, and
Dual-Tropic Isolates and Synergy with Enfuvirtide, 45th Annual Interscience Conference
on Antimicrobial Agents and Chemotherapy (ICAAC). December 16-19, 2005, Washington
DC. Abstract # 3844; D, Norris et al. TNX-355 in Combination with Optimized
Background Regime (OBR} Exhibits Greater Antiviral Activity than OBR Alone in HIV-
Treatment Experienced Patients, 45th Annual [nterscience Conference on Antimicrobial
Agents and Chemotherapy (ICAAC). December 16-19, 2005, Washington DC. Abstract #
4020.)

Macromolecular therapeutics including antibodies, soluble receptors and
biologically active fragments thereof have become an increasingly important adjunct to
conventional low molecular weight drugs. (O. H. Brekke and 1. Sandlie Nature Review
Drug Discov., 2003 2:52-62; A, M., Reichert Nature Biotech. 2001 19:819-821) Antibodies
with high specificity and affinity can be targeted at extra-cellular proteins essential for
viral cell fusion. CD4, CCR5 and CXCR4 have been targets for antibodies which inhibit

viral fusion.

V. Roschke et al. {Characterization of a Panel of Novel Human Monoclonal
Antibodies that Specifically Antagonize CCR5 and Block HIV-1 Entry, 44th Annual
Interscience Conference on Antimicrobial Agents and Chemotherapy (ICAAC). October 29,
2004, Washington DC, Abstract # 2871) have disclosed monoclonal antibodies which
bind to the CCR5 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 CCRS5 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, (i) HIV-



10

15

20

25

30

35

Me H,H APCI 570, 572 247.2- 249.9 1-23 2-chloro-sulfonamido- phenyl H
H Me Me 1-1,H 528.1 1-24 2-chloro-sulfonamido- henyl Me H,H 547.4

wid/€208068/471587PCT/EP2007/063224 - 26 - 1_25 PCT/EP2007/063234

2-claloro-4-sulfonamido- phenylHH 20 -

1 envelope-mediated membrane fusion, (i) gp120 binding to CCR5 and (iv) CC-
chemokine activity. Synergism between the anti-CCRS antibody Pro140 and a low
molecular weight CCR5 antagonists have been disclosed by Murga er al. (3rd TAS
Conference on HIV Pathogenesis and Treatment, Abstract Tu(a.02.06. July 24-27, 2005,
Rio de Janeiro, Brazil) Anti-CCRS5 antibodies have been isolated which inhibit HIV-1 cell
entry also have been disclosed by M. Brandt et al. in U. S. Ser. No. 11/394,439 filed March
31, 2006.

FUZEON" (T-20, DP-178, pentafuside) is disclosed in U.S. Pat. No. 5,464,933. T-
20 and an analog, T-1249, are analogs of HIV gp41 fragment which are effectively inhibit
a conformational change required for HIV fusion. T-20 has been approved and is
available from Roche and Trimeris. FUZEON is administered as a continuous sc infusion

or injection in combination therapy with other classes of anti HIV drugs.

Other antiviral agents which may be useful in HIV therapy include hydroxyurea,
ribavirin, [L-2, IL-12, pentafuside. Hydroyurea (Droxia}, a ribonucleoside triphosphate
reductase inhibitor, the enzyme involved in the activation of T-cells, was discovered at the
NCI and is under development by Bristol-Myers Squibb; in preclinical studies, it was
shown to have a synergistic effect on the activity of didanosine and has been studied with
stavudine. IL-2 is disclosed in Ajinomoto EP-0142268, Takeda EP-0176299, and Chiron
U.S. Pat. Nos. RE 33,653, 4,530,787, 4,569,790, 4,604,377, 4,748,234, 4,752,585, and
4,949,314, and is available under the PROLEUKIN (aldesleukin) from Chiron Corp. as a
lyophilized powder for IV infusion or sc administration. 1L-12 is disclosed in
W(96/25171 and is available from Roche and Wyeth Pharmaceuticals. Ribavirin, 1-§ -
D-ribofuranosyl-1H-1,2,4-triazole-3-carboxamide, is described in U.S. Pat. No. 4,211,771

and 15 available from ICN Pharmaceuticals.

Abbreviations used in this application include: acetyl (Ac), acetic acid (HQAc), azo-
bis-1sobutyrylnitrile (AIBN), 1-N-hydroxybenzotriazole (HOBt), atmospheres (Atm),
high pressure liquid chromatography (HPLC), 9-borabicyclo[3.3.1]nonane {9-BBN or
BBN), methyl (Me), tert-butoxycarbonyl (Boc), acetonitrile (MeCN), di-tert-butyl
pyrocarbonate or boc anhydride {BOC,0), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDCI), benzyl (Bn), m~chloroperbenzoic acid
(MCPBA), butyl (Bu}, methanol (MeOH), benzyloxycarbonyl (cbz or Z), melting point
(mp}, carbonyl diimidazole (CDI), MeSO,- (mesyl or Ms), 1,4-diazabicyclo(2.2.2]octane
{DABCO), mass spectrum {ms) diethylaminosulfur trifluoride (DAST), methyl t-butyl
ether (MTBE), dibenzylideneacetone (Dba), N-carboxyanhydride (NCA), 1,5-
diazabicyclo[4.3.0]non-5-ene (BN}, N-bromosuccinimide (NBS), N-chlorosuccinimide
{NCS), 1,8-diazabicyclo[5.4.0jundec-7-ene (DBU), N-methylmorpholine (NMM}), N-
methylpyrrolidone (NMP}, 1,2-dichloroethane (IDCE), pyridinium chlorochromate
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(PCC}, N,N'-dicyclohexylcarbodiimide (DCC), pyridinium dichromate (PDC),
dichloromethane (DCM), propyl (Pr), diethyi azodicarboxylate (DEAD), phenyl (Ph), di-
iso-propylazodicarboxylate , DIAD, pounds per square inch (psi), di-iso-
propylethylamine (DIPEA), pyridine (pyr), di-iso-butylaluminumhydride , DIBAL-H,
room termnperature, rt or RT, N,N-dimethyl acetamide (DMA), tert-butyldimethylsiiyl or
~BuMe,Si, (TBDMS}, 4-N,N-dimethylaminopyridine (DMAP), triethylamine (E;N or
TEA), N,N-dimethylformamide (DMF), trifiate or CFsS0,- (Tf), dimethyl sulfoxide
(DMSO), trifluoroacetic acid (TFA), 1,1'-bis-(diphenylphosphino)ethane (dppe), 2,2,6,6-
tetramethylheptane-2,6-dione {TMHD), 1,1"-bis-{diphenylphosphino)ferrocene (dppf),
thin layer chromatography (TLC), ethyl acetate (EtOAc), tetrahydrofuran (THF), diethyl
ether (ELO), trimethylsilyl or MesSi (TMS), ethyl (Et), p-toluenesulfonic acid
monohydrate (TsOH or pTsOH), lithium hexamethyl disilazane (LiHMDS), 4-Me-
CeHaSO,- or tosyl {Ts), iso-propyl (i-Pr), N-urethane-N-carboxyanhydride (UNCA),
ethanol (EtOH). Conventional nomenclature including the prefixes normal (1), iso (i-},
secondary {sec-), tertiary (tert-) and rneo have their customary meaning when used with an
alkyl moiety. (]. Rigaudy and D. P. Klesney, Nomenclature in Organic Chemistry, [UPAC
1979 Pergamon Press, Oxford.).

Compounds of the present invention can be made by a variety of methods depicted
m the illustrative synthetic reaction schemes shown and described below. The starting
materials and reagents used in preparing these compounds generally are either available
from commercial suppliers, such as Aldrich Chemical Co., or are prepared by methods
known to those skilled in the art following procedures set forth in references such as
Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, Volumes 1-21;
R. C. LaRock, Comprehensive Organic Transformations, 2" edition Wiley-VCH, New
York 1999; Comprehensive Organic Synthesis, B. Trost and I. Fleming (Eds.) vol. 1-9
Pergamon, Oxford, 1991; Comprehensive Heterocyclic Chemistry, A. R. Katritzky and C.
W. Rees (Eds) Pergamon, Oxford 1984, vol. 1-9; Comprehensive Heterocyclic Chemisiry 11,
A. R. Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1996, vol. 1-11; and Organic
Reactions, Wiley & Sons: New York, 1991, Volumes 1-40. The following synthetic
reaction schemes are merely illustrative of some methods by which the compounds of the
present invention can be synthesized, and various modifications to these synthetic
reaction schemes can be made and wili be suggested to one skilled in the art having

referred to the disclosure contained in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can
be isolated and purified if desired using conventional techniques, including but not

limited to, filtration, distillation, crystallization, chromatography, and the like, Such
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materials can be characterized using conventional means, including physical constants

and spectral data.

Unless specified to the contrary, the reactions described herein preferably are
conducted under an inert atmosphere at atmospheric pressure at a reaction temperature
range of from about -78 °C to about 150 °C, more preferably from about 0°C to about
125 °C, and most preferably and conveniently at about room (or ambient) temperature,
e.g., about 20 °C.

Some compounds in following schemes are depicted with generalized substituents;
hewever, one skilled in the art will immediately appreciate that the nature and number of
the R groups can varied to afford the various compounds contemplated in this invention.
The general formulae in the schemes are intended to be illustrative and are not intended
to imply a limitation to the scope of the invention which is defined by the appended
claims. Moreover, the reaction conditions are exemplary and alternative conditions are
well known. The reaction sequences in the following examples are not meant to limit the

scope of the invention as set forth in the caims.

There are a multitude of references known in the art that teach methods for the
preparation of substituted pyrimidines. The reader is referred to (a) D. J. Brown;
Pyrimidines and their Benzo Derivatives. In Comprehensive Heterocyclic Chemistry, 1%
Edition; A. R. Katritzky and C. W. Rees, Eds.; Pergamon Press: Oxford, 1984, vol. 3, pp.
106-141 and references cited therein, (b} K. Undheim and T. Benneche: Pyrimidines and
their Benzo Derivatives. In Comprehensive Heterocyclic Chemistry, 2™ Edition; A. R.
Katritzky, C. W. Rees and E. F. V. Scriver, Eds.; Pergamon Press: Oxford, 1996, vol. 6, pp.
195-221 and references cited therein, (¢} D. J. Brown; The Pyrimidines. In The Chentistry
of Heterocyclic Compounds; A, Weissberger, Ed.; Wiley Interscience, New York, 1962, vol
52, pp. 49-238 and references cited therein

(1-Benzyl-piperidin-4-yl)-(4-phenoxy-pyrimidin-2-yl)-amines derivatives
exemplified in TABLE 1 were prepared (SCHEME A) from either 2,4-dichloropyrimidine
ot 5-bromo-2,4-dichloro-pyrimidine (Route A1). 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 optionaily substituted benzyl
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halide to afford the compounds of TABLE 1. Alternatively, the compounds can be
prepared from 2-methylthio-4-chloropyrimidine (26a, Route A2)

SCHEME A

! H.’;N_CNMBM AL All C H4Br
2 2 step 4a A
x\fj‘\\?N 12 Y E Y, R r Q,W ,O SCH, AL
"»"J\ . step 2 N{;j\‘-\‘

N Ci
Route Af h Ar CHO
step | step 3 NaBH(OAc),
a: Y1 =l Hu: R =Boc step 4b i6
Wh: Y = AFO 4k R=H
i 16
H NMGE\'WCH_ArI P
z z 2 Ar? ] Y+ = HorBr
15 V2 e [ o X = Me, Ci
step 4¢
- OArF Ar? = optionally substituted pheny! or heteroaryl
— X
"'E\Me step 6 S0, Me
Route A2
step 5
1ia: Yi=() 17
1ib: Y1 = A2i0

Displacement of a chloro substituent on a pyrimidine by a phenol is conveniently
carried out in the presence of a base. Such a base is, for example, an alkali metal or
alkaline metal carbonate or hydroxide, such as Na;COs3, K,COs, CaCOs, Cs,CO;5, NaOH
or KOH or an organic amine base such as, pyridine, 2,6-lutidine, collidine, TEA, NMM,
DBU or DBN. Alternately an alkali metal hydride such as NaH or KH, or an alkali metal
amide such as NaNF,, KNH,, LiN(SiMes); can be used to produce an alkali metal

10 alkoxide. The reaction is conveniently carried out in an inert solvent such as an ether

[

solvent, e.g., THF, DME or dioxane, an aromatic hydrocarbon solvent, e.g., toluene, or a
polar aprotic solvent such as DMF, NMP or DMSO. The reaction is conveniently effected
at a temperature in the range of 10-120" C. Subsequent displacement of the 2-chloro
substituent was conveniently carried out in the presence of neat amine 12 at elevated

i5  temperatures.

The Boc protecting group is labile under acidic conditions and it can be removed by
treatment with TFA 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. Wats, 3" Edition, 1999,

Wiley-Interscience).

20 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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presence of a base and/or a phase transfer catalyst such as 18-crown-6 {SCHEME A, step
4a). The reaction may typically be carried out in the presence of a base such as TEA,
DIPEA, DBU, or an inorganic base such as NayCO3, NaHCOs, KoCOs or CspCOs, and in a
solvent such as MeCN, DMF, DMSQO, 1,4-dioxane, THF or toluene. Alternatively, a
metal salt of the amine (i.e. a deprotonated form) may be employed in a suitable solvent
such as THF, DMF or 1,4-dioxane. Compounds of formula 16 also are accessible by
Mitsunobu reaction (D. L. Hughes, The Mitsunobu Reaction, in Organic Reactions,
Volume 42, 1992, John Wiley & Sons, New York; pp. 335-656) applving optionally
substituted benzyl alcohols activated by a mixture of a phosphine such as
tributylphosphine ((1-Bu)sP), triphenylphosphine (Phs;P) and the like and a diazo-
compound like diethyl- azodicarboxylate (DEAL), diisopropyl-azodicarboxylate (IDIAD)
or di-tert-butyl-azodicarboxylate in a non-protic solvent such as THF, toluene, DCM and
the like, There is no particular restriction on the nature of the solvent to be employed,
provided that it has no adverse effect on the reaction or the reagents involved and that it
can at least partially dissolve the reagents. The reaction can take place over a wide range
of temperatures ranging from ambient temperatures to the reflux temperature of the

solvent emploved.

Introduction of the benzyl substituent can also be accomplished by reductive
amination of an (hetero)aryl aldehyde with 14b (SCHEME A, step 4b). Reductive
arnination is preferably carried out carried out by combining an amine and carbonyl
compound in the presence of a complex metal hydride reducing agent such as NaBH,,
LiBH4, NaB(CN)Hs, Zn(BHs)2, NaB(OAc)sH or borane/pyridine complex conveniently
at a pH of 1-7, or with hydrogen in the presence of a hydrogenation catalyst, e.g, in the
presence of Pd/C, at a hydrogen pressure of 1 to 5 bar, preferably at temperatures
between 20° C and the boiling temperature of the solvent used. Optionally a dehydrating
agent, such as molecular sieves or Ti{IV)(O-1-Pr)y, is added to facilitate formation of the
intermediate imine at ambient temperature. It may also be advantageous to protect
potentially reactive groups during the reaction by conventional protecting groups which
are cleaved again by conventional methods after the reaction. Reductive amination
procedures have been reviewed: R. M. Hutchings and M. K. Hutchings Reduction of C=N
to CHNH by Metal Flydrides in Comprehensive Organic Synthesis col. 8, L. 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 4¢).
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TABLEI
Cpd
P R R | R OR® | R® | Rer® | ms mp
No.
3.1 IM+1] 162.0-
Ph H H Me Me H,H 414 1633
1.2 ‘ {(BSIy492, | 158.0-
Ph Br H Me Me H,H 194 159.8
I3 4-Me$(0)2-CeHy H | H | Me | Me | HH 491
b4 4-HO,C-CeHy Br | H | Me | Me | HH 5[3%*;3]8
E5 pyridin-4-yl Br H Me | Me | HH 4[‘%1—;]'9]5
211
I-6 2-thicnyl Br | H | Me | Me | HH | ML
1-7 3-thienvl Br H Me Me H.H 4[9;\5131210}{}
-8 thiaz |M~+1]
2-thiazolyl Br H Me | Me H.H 499, 501
-9 4-cyanophenyl Br H Me | Me H,H 5[1M7' »;11]9
I-10 -acetarmido- ‘ (M=+1]
4-acetamido-phenyl Br H Me | Me | HH 549, 551
[-11 2-pyrrolyl Br H Me | Me H.H 4@?11533
i-12 - . [M-+1]
4-imidazolinyl Br H Me | Me | HH 482, 484
1-13 ot e : IM=+1]
3-acetamido-phenyl Br H Me Me H.H 549, 551
1-14 . [M-+1]
3-fluoro-phenyl Br H Me | Me | HH 510, 512
I-15 nitro-nheny i . M+]
3-nitro-phenyl Br Me | Me | ILH 537, 539
116 | 4-methanesulfo nyl-phenyl | Br H Me § Me | HH 5271\(’)1 *517},}
i-17 2-chloro-4- ‘ 192.5-
methanesulfonyl-phenyl Br H Me | Me | HH 194.9
I-18 nitro-phe : [M+1]
4-nitro-phenyt Br H Me | Me H.H 537, 539
119 _ . , , M+1]
2-cyano-phenyl Br H Me | Me H.H 517,519
1-20 - - ; . IM+1]
3-cyano-phenyl Br H Me | Me H.H 517, 519
1-21 | 2-chloro-4-sulfonamido- _ (ESD) 608, | 223.1-
phenyl Br H Me | Me H.H 607 224.0
.22 2-chloro-4-carboxy- \ APCI 247.2-
phenyl Br Hop Me | Me | B 1 ogph 500 1 4009
{-23 2-chloro-sulfonamido- H Me | Me | HH 5281
phenyl
| 124 2-chlozo-sulfonamido- H al Me | HLH 5474
i phenyl




Me H,H 543.3 1-44 3-chloro-4-fluoro-phenyl Br H Me Me H,H 544.2 1-45
3-chloro-pyridin-4-y1 Br H Me Me H,1-1 448.3 1-46
wé-garboxamido-2-chloro- phenyl Me Me (CH2)2 517.4 1-4%p2xhtom+os3z24
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I-25 | 2-chloro-4-sulfonamido- . u a1 H HH 5 5339 |
phenyl
[-26 | 4-carboxamido-2-chloro- H o Me | Me HH 4913
phenyl
1-27 2-chloro-4-
methanesuifonyl-phenyl H H Me | Me H.H 3263
[-28 | 4-carboxamido-2-chloro- Br 0 Me | Me | HH 5604
phenyl
1-29 2-chloro-4-cyano-phenyl H H Me : Me H.H 473.2
1-30 | 2-chloro-4-cyano-phenyl Br H Me | Me | HH 551.3
I-31 2,3~difluoro-phenyl Br H Me Me H.H 5292
I-32 3~chloro-pyridin-4-vl Br H Me | Me HH 527.1
1-33 3-chloro-pyridin-4-yl H H Me | Me H.H 449.2
-34 4-tert-Bu-phenyl Br H Me | Me HH 548.3
I-35 | a.pifluoromethyl-phenyl Br H Me | Me | HH 560.2
136 | 4-{Z-cyano-phenyl)- Br | H | Me | Me | ILH | 5933
phenyl
1-37 4-triftuoromethoxy- By H Me | Me | HLH 576.0
phenyl
1-38 3-trifluoromethoxy- Br H Me | Me | HH 576.3
phenyl
1-39 3-chloro-phenyl Br H Me | Me HH 526.2
1-40 4-chloro-phenyl Br H Me Me HH 526.2
F-41 2,4-di-trifluoromethyl- Br o Me Me H,H 628.3
phenyi
1-42 3,5-dimethoxy-phenyl Br H Me | Me | HLH 552.3
1-43 quinolin-g-yl Br H | Me | Me | HH 543.3
I-44 3-chloro-4-fluoro-phenyl Br H Me 1 Me H.H 544.2
45 3-chloro-pyridin-4-yl Br H Me | Me H,H 448.3
1.46 | 4-carboxamido-2-chloro- H H’ Me | Me | (CHy, 5174
phenyl
1-47 2-chloro-4- .
methanesulfanyl-phenyl H Me | Me | (CHy) 551.4
1-48 2-chioro-4- =4
methanesulfonyl-phenyl H cl Me H.H 546.2
[-49 2-chioro-4- . : ‘
methanesulfonyl-phenyl Br H Me | Me | (CHy) | 630.4
1-50 | 4-carboxamido-2-chloro- . ” ) -
phenyl By H Me Me | (CHa) 595.4
I-51 2-chloro-4- Br | oW oL oal | Me | HH | 6252
methanesulfonvl-phenyl
I-52 | 2-chioro-d-iso- Br | H | Me | Me | HH | 6113
propoxycarbonyl-phenyl
1-53 | 4-carboxamido-2-chlore- o H ] Me | HH 5110
phenvl
I-54 4-pyrimidin-4-yl Br H Me | Me | HH 494.3
1-55 2-chloro-4- CE, | H | Me | Me | HH | 5943
methanesulfonyl-phenyi
i-56 phenyl Br H Me Me | (CH:p 518.2
1-57 2-chioro-4- F ol H | Me | Me | HOH | 5443

methanesulfonyl-phenyl




methanesulfonyl-phenyl H H Me Me (CH2)2 551.4 1-48 2-chloro-4-
methanesulfonyl-phenyl H H Cl Me H,H 546.2 1-49 2-chloro-4-
wmeihgnaseifonyl-phenyl Br H Me Me (CH2)2 630.4 1_50

PCT/EP2607/063224
4-carboxamido-2-chloro- phenyl Br H Me le,.
1-58 2-chloro-4- | H | Me | Me | HH | 5603
methanesulfonyl-phenyl
156 | 4-carboxamido-2-chloro- Br H cl Me | H.H 589 4
phenyl " o
160 | 2-chloro-4-sulfonamido- Br H a1 Me | H.H 625.4
pheny] i A E e
[M+H]
I-62 4-Pyridine-N-oxide Br H | Me | HH 529.0
531.0
I-61 506.2
NYPh
Me

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 1I).
4-Amino-6-chloro-2-(methylthio)-pyrimidine {18a, CAS Reg No. 1005-38-5, D. L.

5 Anderson ef 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

10 thiomethyl affords the highly labile methanesulfonyl group which is displaced selectively
by the 4-aminc-piperidine moiety as depicted in SCHEME B.

v
; L. mCPBA

7
N N ange P2

18a: Y=l
18b: Y= QAr!
step !

OAr

Br. E W O’R
N N(’J\:I\i

24a: R = Boe

step 3 24b: R = H

step 6 g 240: R = CH, Az

fl

SCHEME B
QA
\N NfBOC
- —
50,Me siep 3 H,N N step 4

H
23

Ar® = optionaily substituted phenyl or hetercaryl

Oxidation to the sulfone 1s readily accomplished with peroxy acids or with

MoOs. HMPA.HO {E. Vedejs er al, J. Org, Chem. 1978 43:188-196). Introduction of the
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1-tert-butoxycarbonyl-4-aminopiperidine (step 3) and subsequent bromination (step 4)

of the pyrimidine ring with NBS affords 24a. Deprotection (step 5) and alkylation of the

piperidine nitrogen (step 6) is carried out as described above.

TABLE IT

Cpd
Ar ms mp
No.
Ii-1 | 2-chloro-4-sulforamido-phenyl 620.3
II-Z2 | 4-carboxamido-2-chloro-phenyl 584.3
iI-3 | 2-chloro-4-methanesulfonyl-phenyi 619.3
5 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
WQO2000/063184) 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
10 the electron donating aryl amine is introduced at the 4 position. QOxidation of the sulfide
(step 2), displacement of the 2 methylsulfonyl (step 3) with I-fert-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
NTAr' NHAr
EL _ mCPBA EJ\
[
}\ Me Step 2 N/ 50, Me step 3 ,i\
26m Y = 28 " 30a: R = Boc
260: Y1 = NHA] step 4 Q3@»: R=-H
step 1
NHAr" NHAr
step 5 YA LH A stepT Braohy., R
N N N N
iyl B'Q mor LA
" a
BrCH, A Ny BrCH,Ar? NN
Yi=H 1] Y2 =By H
34 32a: R=Boc
stepd L o0 R o

Art, Ar? and X are as defined in SCHEME B
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described previously to afford 34 (Y* = H). In cases when it is advantageous to
introduce a bromine at the 5-position of the pyrimidine ring, 30a is brominated with
INBS (step 6) to afford 32a prior to deprotection and introduction of the optionally
substituted benzyl group (steps 7 & 8).

TADLE 111
Rt
N
i?d' R R R R™ | R® | R®RY | s
0.
L1 2-chloro-4-methanesulfonyl- CN H | Me | Me | HH | 553
phenyl .
Hi-2 2-chloro~-4-sulfonamido-phenyt CN H | Me | Me H.H 526.3
Ti-3 2-chloro-4-methanesulionyl- Br Br | Me | Me | HH | 636.3
phenyt
H-4 9 _chloro-4-sulfonamido-phenyl Br H ! Me!Me! HH | 5793
TH-5 2-chloro-4-methanesulfonyl- .
phenyl CN Br | Me | Me H,H 603.3
[1I-6 4-carboxamido-2-chloro-phenyl CN H{Me i Me| HH | 49%.3
HE-7 | 4-carboxamido-2-chloro-phenyt CN Br| Me| Me| HH | 5682
11-8 2-chlorg-4-methanesulfonyl- _ _ _
phenyl Br H | Me| Me| HH 5378.2
[11.9 2-chloro-4-methanesulfonyl- m . i o
ohenyl CH=CHCN | H | Me | Me HH 551.3
1J-10 4-carboxamido-2-chlore-phenyl | CH=CHCN | H | Me | Me | H,H | 5185
HI-11 3-chloro-pyridin-4-yl CN Br | Me | Me| HH | 5263
. 2-chloro-4-methanesulfonyl- oy o
1I-12 010 ;}’}Zn‘;}“e““ ony CN H | Me | Me | (CHy), | 552.4
Mi-13 | 2-chloro-4-1s0-propoxycarbonyl- CN H | Me | Me | H.H | 5334
phenyl - ’ '
111-14 4-carhoxyl-2-chloro-phenyl CN H | Me | Me: HH | 4913
[IE-15 2-chloro-4-methanesuifonyl- CN Br i Cl | Me| HH | 62352
phenyl
-1 i 2-chloro-4-methanesulfonyl- S
ohenyl CH=CHCN | Br | Me | Me | HH | 6294
HI-17 4-carboxy-2-chloro-phenyl CN Br{ Me | Me | HH [ 5693
HI-18 | 2.chloro-4-sulfonamido-phenyl CN H Me| H | HH | 5132
1 639.2
1ii-19 5 N B 641.2
~CONH(CH,),NMe, ¢ v Mey M) HH
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Compounds of the present invention can be substituted with both a

wbraynine;aéthe 5-position and an amino substituent at the 6 pgsiiRaFRe 24

pyrimidine ring (TABLE I1). 4-Amino-6- ch,l8ro -2-(methylthio)-pyrimidine
(18a, CAS Reg No. 1005-38-5, D. L. 5 Ahderson et al., U.S Pub. No.
2005/0288502) is a convenient precursg#ffthe amino substituted
compounds. The electron-donating amino substituent attenuates the
reactivity of a 2-chloro graup, hythlome];h&z)l siubsq&uent is a pogrer

leaving group than the 2-chlprogisubstituent which resuf s&lective
ty at the A-pOSTtion. Affek ntroductlon of the

. . lT
introduction of the arylo?‘m olety at the £DGSTIOT

OF tie 10 thiemethytaffdrds the highly
Iablle methanesulfonyl gredprwitiett is dlspslaped sl “ the

4-amino-piperidine moiety as deplcted in SCHEME B HEME B Carl 1

Bty QNN ﬁOQO Aid -
Zopt SUbstifuted pnel ieteférakyl A 1- 24a:
R Boo step 5 Le 24b: R = H step 624e: CBZArZ Oxidation to the sulfone is

readily aecamplished dtosorraxkackis on i MRSRMRAL A (Frucnt are

em, 1978 43:1 6). Intro uc n,of
$508 699 ﬁ%ﬁ éési;hg@zléd.? /HESoBY fpaé%%%mm Eﬁa as esa ed in %{M C except
{-iuRrmRtdRyEarsERY Praymep seridinetsteh ) R dbstisdugabppyl-amine is
bsednimatian ¢Steprdinof thie diyrithidinerringi with i BSoadfegds Qdapling of
Q&w&&&ﬁﬁ@ma%@oﬁiﬁﬁﬂe@ Mﬁu HoReaf the RSHAINEAMERPL D (StR:6) d5K

d out
%ﬁ%i&l%ue?‘% @%C@rﬁl’&ﬁ% 54 SRR Al g beror

driflate 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, Cabriand L.
Candiani, Acc. Chenn. 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 NaHCO;, K,COs, AgCOs, Cs:COs. 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
Rsizx
R4

Cpd. -

Na. Ar R’ R' | ™ | R® ms
Iv-1 [M+1] =

phenyt Br | H | Me | Me | 'oiies

Iv-2 4-sutfonamido-phenyl H H Me | Me 478.9
V-3 3-sulfonamide-phenyl H H Me | Me 478.9
V-4 3-cyano-phenyl H | NHy; | Me { Me 440.3
V-5 3-cyano-phenyl Br H Me | Me 503.2




from 4-chloro-2-methylthio-pyrimidine (CAS Reg No. 49844-90-8, J.-P,
Roduit W02000/063184) as depicted in SCHEME C. The reaction
weeguguceparallels that described in SCHEME A except methyhhiemoietyzs
is used initially to suppress reactivity at_ttgf:_Z position during the first
amination (step 1) then to activate the 2-position after 10 the electron

dongfing aryl-amime s ntroduced at the 4 position. Oxidation qf the-siifide
2 _di .nlnr\nmnr%CX?%?\-gH’snt}rl'\nfh\/lel iffonvi.(S TQ;A\I\’JQ\ \Allfe Lf%e ‘
(ste ) eisplacement-oi-the-Zmethylsufibayl-(step-3) with ]
1-ter€%utoxvcarb&1%bﬂ¥%m®ﬁﬁérld|ne réiavatof th&hoc Hfoup i
4) ant¥mitroductiod -efiesaptioraly! substitutéd pehizyl mdsety fdtep 5)is3
carrigii-out as SGhEMEcifod® phenydescribed prenioyshyido affard 3456.2
(Y2=gktpgn Ldbeg_%yé{ﬁﬁégdgoﬁgl\!ﬁ{é%yCUU 5-tg introguce-grbromine atthes
5-position-of the pyrimidine ring, 30a is-brominated with NBS (step 6) to
afford 32k prior 16 R BT B@ihtroduction of the optionallf | 952
substitutéd penzyingpbup@fepdnhand). TABEE HIHR"H&le ROG: H 576.3
RNIRyHE |[Cpd. Neabiraldo-pRea, Roh msaH-T H Cl | Me | 35412
) A Y 1.£. | Ia L
2-chiorprtmethanesudionv PRE EN My T er T3 | 3633
Iv-15 3-carboxamido-phenyl F H Me | Me 461.3
IV-16 3-carboxarmdo-phenyl I H Me | Me 477.4
Iv-17 3-carboxamido-phenyl CFs H Me Me 511.3
IV-18 3-nitro-phenyl H H Me Me 445.3
iv-19 3-methanesulfonyl-phenyl F H Me | Me 496.3
V.20 3-methanesulfonyl-phenyl Cl H Me | Me 5123
Iv-21 3-methanesulfonyl-phenyl CF, H Me | Me 546.3
v-22 3-chloro-3-cyano-phenyl Br H Me | Me 537
EV-23 3-chloro-5-cyano-phenyl H H Me | Me 459.3
V.24 3-chloro-5-carboxamido-phenyl Br H Me | Me 555.2
Iv-25 3-chloro-3-carboxamido-phenyl H H Me | Me 477.3
EV-26 2-carboxarmdo-phenyl Br H Me | Me 521.2
IvV-27 4-carboxarmdo-phenyl Br H Me | Me 521.2
Iv-28 pyridin-3-yt H H Cl Me 421.4
iv-29 pyrimidin-2-yl H H Ct Me 422.4
V.36 H H i Me 459.4
Iv-31 3-amino-phenyl Br H Cl Me 513.2
FV-32 3-(N-methyt-carboxamidophenyl Br H Me | Me 535.2
537.2
IV-33 3-(N-cyclopropyl- Br H Me | Me 5612
carboxamido)phenyl 563.2
V.34 3-{N-2-hydroxy-ethyl- Br H Me | Me 565.2
carboxamido)phenyl 567.2
Iv-35 3-(N-2-dimethylamino-cthyl- Br H Me | Me 5923
carboxamido)phenyl 5043
Iv-36 r—CONH, Br H Me | Me 5353
537.4
1v-37 3-(hydroxymethylphenyl Br H Me | Me 508.3
5104




Me Me H,H 525.3 111-2 2-chloro-4-sulfonamido-phenyl CN H Me Me H,H
526.3 11_3 2-chloro-4-methanesulfonyl- phenyl Br Br Me Me H,H 656.3

wbvsatidoro-4-sulfonamido-phenyl Br H Me Me H,H 579.3 ldsarp2007/063224
2-chloro-4-methanesulfonyl- phenyl CN §5 )

V38 NHSO,Me Br [ TH [ Me | Me | 3712

V-39

Y48

V.41 Br H Me Me 6506.1

Iv-42 Br H Cl Me 556.3

Br H Cl Me 612.2
6i4.2

IvV-43

V.44 3-(1,2-dihydroxyethylphenyl Br H Me Me | [IM+H]
338.0
540.0
i1V-45 3-carboxamido-phenyl Me H Me Me 457.2

Iv-46 Me H Cl Me | [M+H]
491.2

IV-48 Br | H F | Mc | [MiH]
5253

5273

Br H Me Me 612.9
614.9

IvV-49

V-5 J-aminosulfonyl-phenyt Br H Me | Me 5571
559.1
[M+H]

IV-58 4-carboxamido-pyridin-2-yl CN Br H Me ggig

: [M+H]
1v-59 2-carboxamido-pyridin-6-yl CN Br H Me 522.3
. 5243
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Me Me H,H 603.3 111-6 4-carboxamido-2-chloro-phenyl CN H Me Me H,H
490.3 111-7 4-carboxamido-2-chloro-phenyl CN Br MeMe H,H 568.2 11-8

worehlgre14smethanesulfonyl- phenyl Br H MeMe H,H 578.2 1339Qp2007/063224
2-chloro-4-methanesulfonyl- phenyl CH_:B%I—JCN MeMe H,H

TV-51 Br CILON H OH M+H]

IV-52 Br Me H OH TN+

IV-53 Br OMe H OH [NV+H]

IV-54 Br OH H om [M+H]

IV-35 Br F F OH [M+H]

IvV-56 ] OMe H GH [M+H]

IV-57 Me OMe H O TMHH]

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 SnAr 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
(I3, Boger et al., Biorg. Med. Chem. Lett. 2000 10:1471-75; E. 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; J. Hassan et al., Chem. Rev.
2002 102:1359; D. Ma et al.,, J. Org. Chem. 2005 70:5164-5173).



551.3 111-10 4-carboxamido-2-chloro-phenyl CH-=CHCN H MeMe H,H
516.5 1 3-chloro-pyridin-4-y1 CN Br Me Me H,H 526 111-12
w@-nhlosordemethanesulfonyl- phenyl CN H MeMe (CH2)2 552:d1idiakiB3 /063224
2-chloro-4-iso-propoxycarbonyl- phenyl (;J\I_H Me Me H,H 533.4 111-14
4-carboxy1-2-chloro-phenyl CN
SCHEME E

Method A

K,CO; Arl, Ar? and Y are as defined in SCHEME B
MBSO

Cul
R profine
DMSO

44b: R'=H

Method B
A% X = Br, 1

Art
44b ¥ Sy e
I0h: Y = Hor Br  ceommermmsrmiin E yl\ ]
N ™
I

46

NEAr'
Y, Arz
P Nl
28 g i N 48 YV =H
=z N 48b: Y = Br
H

The i-(heterojaryl-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

Pd(CAcy, stepl
Ph.P / MeCN Ala: Y =Br

(J\ . O,Ar CH,~CHCN 56%; Y = CH=CHCN
1 (F)

49 Ar = optionally substituted phenyl
X=Meoar(l

TABLEV

Cpd.

No Ar R’ R i R*| R | R® ms




H)

H MeMe H,H 491.3 11-15 2-chloro-4-methar esulfonyl- phenyl CN Br
CIMe H,H 623.2 111-16 2-chloro-4-methanesulfonyl- phenyl CH=CHCN

wBniMededd,H 629.4 11117 4-carboxy-2-chloro-phenyl CN BsMeMeshhhks24

569.3 111 -18 2-chIoro-4-suIfonamido-pr})e_nyl CN H MeH H,H 513.2
- :) -

V-1 3-cyano-phenyl CN H H Me | Me | 4243
V-2 2-bromo-5-cyano-phenyl CN Br H | Me | Me | 5813
V-3 3-cyvano-phenyl CHN Br H Me | Me | 5033
V-4 3-carboxamido-phenyl CN H H | Me | Me | 4423
V-5 3-carboxamido-phenyl CN Br H Me | Me 520.3
V-6 3-methanesulfonyl-phenyl Br H | H | Me | Me | 5302
V-7 3-carboxamido-phenyl CH=CHCN | H H | Me | Me | 4685
V-8 3-carboxamido-phenyl CH=CHCN | H H Cl Me | 488.5
V-9 3-carboxamido-phenyl CN H H Cl Me | 462.2
V.10 5-{methf}'xy{arb(myl} CN H H | Me | Me | 4584
pyridin-3-yl
V-11 5-carboxy-pyridin-3-yl "CN H | H | Me | Me | 4444
V-12 pyridin-3-yl CN H | H | Me | Me | 4005
V-i3 pyrimidin-2-yi CN H H | Me | Me | 4014
V-14 pyrimidin-2-yl CN Br H | Me | Me | 479.4
AL pyrimidin-5-yl CN Br | H | Me | Me | 4794
V-16 3-amino-phenyl CN NH; | H Me | Me [1;/;};‘}
V17 N H ol H | Me | Me | BT
[M+H]
V-8 3-carboxamido-phenyl CN Br H F Cl 5440
5460
V19 CN Br | H | Me | Me | 3%

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, ot suspensions. Compounds of the present invention are efficacious when
administered by other routes of administration including continuous (intravenous drip)
parenteral, intframuscular, 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 compaositions and
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11-19 CI CN Br MeMe H,H 639.2 641.2 CONH(CH2)2NMe2 WO
2008/071587PCT/EP2007/063224 - 30 - SCHEME f Compounds of the

wpresRab iayention containing an acylonitrile substituent are prepateddtomaz2a4

36 which is, in turn, prepared from 26a as_described in SCHEME C except
4-bromo-2,6-dimethyl-phenylamine or 4'-%?6mo-2-chIoro-6-methyl

RRsnysamineris.5 Heedin Riree Ok HAmINR 3 dimethylshenzaniiiejo
afford 38a. ouQ mch’)_ra#{rxlon.ltnle was accomplished us.lrzlggfthe Heck

| .
Prota¢sr ISCHENE WHGHER PR AR RIL %il BIARRRIRt A Fa P Without
o588l plifter opawalkelyr anpcalkyriybifisamiyihsdixtd ontpifizme @ndkin any
aniolslin(RieskoAngelitheherm: mirdthnl 99maR:253 ¢ A dledMedigieted daily
%%l% é!%ml\/é‘%k_ﬁ{ e?@%?r/%%&e%e‘];HJi;t%c%%%a?’%%%%??%éﬁ%ﬂ%&%%Qq%l%?gd as

L J ndiani, Arc. >m. Res. 1995 28:2-7). The olefin can

§815§fnﬂf§(g%i‘ fé&féﬂ%omfﬁhﬁﬁ%fe&é%ﬁéﬁamﬁ%mH&?@Fﬁﬁ5%1%%6
Varfetyasiopalladivm dpeciesscahibenstilizedincluging ubitmotliviseck tolled
RelCane X3 andi o2 (sthia)éhRbes piting Jeands are- RGPS e th MR istration;

reaction mixture to solubilize ,Pd(Q), and a range .of bases are also added. .
P e A B B s LR S i hon van
@géeﬁ&fgﬁgf&glwcé’fmLﬁl?%W&%%%ﬂ&@ﬁtgf}ﬁa%%?ﬁaﬂﬁﬁﬁé%éw@@ ofhe term
Soleemtapolaritidsiareze onpdtibletwitiedhe redctiohoTheldocessdsid formulations
crmRistad-ky rammavaletthe-ReaRratacting woup fsteRRand Aldation edient
tpa% %}Ig&l’}lﬁi s ?Qp %%%r?s) c?e%g'?d%gg%%dﬂ% z}{’lg?elfl%lygan 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 1s
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,
stccinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
3~-{4-hydroxybenzovl)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—nlethy11)icjfclo{2.2.2]—061;—2-6116-1-
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, tfromethamine, N-



- 31 - IV-6 3 -cyano-phenyl H H Me Me 424.3 IV-7 3-carboxamido-phenyl

H H Me me 443.2 IV-8 3 -carboxami do-phenyl Br H Me Me 521.3 IV-9
w8-methanesulfonyl-phenyl Br H Mc Mc 556.2 IV-10 3-methamesukr2007/663224
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methylglucamine, and the like. N-acylsulfonamides have an acidic proton which can be

abstracted to form a salt with an organic or inorganic cation.

The preferred pharmaceutically acceptable salts are the salts formed from acetic
acid, hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric
acid, tartaric acid, citric acid, sodium, potassium, calcium, zinc, and magnesium. [t
should be understood that ali references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the

same acid addition salt.

Solid form preparations include powders, 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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Me Me 478.3 IV-11 3-methanesulfonyl-phenyl H H CI Mc 498.2 IV-12
3-methanesulfonyl-phenyl Br H Cl Me 576.3 IV-I3 3-carboxamido-phenyl

wBndedGie 541.2 IV-14 3-carboxao-phenyl H H Cl Me 463.3d¥i® 2007063224

3-carboxamido-phenyl F 38.-
take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for
example solutions in aqueous polyethylene glycol. Examples of oily or nonaqueous
carriers, diluents, solvents or vehicles include propylene glycol, polyethylene glycol,
vegetable oils {¢.g., olive oil), and injectable organic esters (e.g., ethyl oleate)}, and may
contain formulatory agents such as preserving, wetting, emulsifying or suspending,
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder
form, obtained by aseptic isolation of sterile solid or by lyophilisation from solution for

constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free water.

The compounds of the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Lotions may be
formulated with an aqueous or oily base and will in general also containing one or more
emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening
agents, or coloring agents. Formulations suitable for topical administration in the mouth
include lozenges comprising active agents in a flavored base, usually sucrose and acacia or
tragacanth; pastilles comprising the active ingredient in an inert base such as gelatin and
glycerin or sucrose and acacia; and mouthwashes comprising the active ingredient in a

suitable liquid carrier,

The compounds of the present invention may be formulated for administration as
suppositories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa
butter is first melted and the active component is dispersed homogeneously, for example,
by stirring. The molten homogeneous mixture is then poured into convenient sized

molds, allowed to cool, and to solidify.

The compounds of the present invention may be formulated for vaginal
administration. Pessaries, tampons, creams, gels, pastes, foams or sprays containing in

addition to the active ingredient such carriers as are known in the art to be appropriate.

The compounds of the present invention may be formulated for nasal
administration. The solutions or suspensions are applied directly to the nasal cavity by
conventional means, for example, with a dropper, pipette or spray. The formulations
may be provided in a single or multidose form. In the latter case of a dropper or pipette,
this may be achieved by the patient administering an appropriate, predetermined volume
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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H Me Mc 461.3 1V-J6 3-carboxami do-ph enyl CI I-1 Me Me 477.4 IV-17
3-carboxamido-phenyl Ch H Mc Me 511.3 1V-18 3-nitro-phenyl H H Me Me

wddDho34vri®:3-methanesulfonyl-phenyl F H Me Me 496.3 IV-28-3vmeifiangs: 24
ulfonyl-phenyl 39

The compounds of the present invention may be formulated for aerosol
administration, particularly to the respiratory tract and including intranasal
administration. The compound will generally have a small particle size for example of the
order of five (5) microns or less. Such a particle size may be obtained by means known in
the art, for example by micronization, The active ingredient is provided in a pressurized
pack with a suitable propellant such as a chlorofluorecarbon (CFC), for example,
dichlorodifluoromethane, trichloroflucromethane, or dichlorotetraflucroethane, or
carbon dioxide or other suitable gas. The aerosol may conveniently also contain a
surfactant such as lecithin. The dose of drug may be controlled by a metered valve.
Alternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP).
The powder carrier will form a gel in the nasal cavity. The powder composition may be
presented in unit dose form for example in capsules or cartridges of e.g., gelatin or blister

packs from which the powder may be administered by means of an inhaler.

When desired, formulations can be prepared with enteric coatings adapted for
sustained or controlled release administration of the active ingredient. For example, the
compounds of the present invention can be formulated in transdermal or subcutaneous
drug delivery devices. These delivery systems are advantageous when sustained release of
the compound is necessary and when patient compliance with a treatment regimen is
crucial. Compounds in transdermal delivery systems are frequently attached to a skin-
adhesive solid support. The compound of interest can also be combined with a
penetration enhancer, e.g., Azone (1-dodecylaza-cycloheptan-2-one). Sustained release
delivery systems are inserted subcutaneously into to the subdermal layer by surgery or
injection. The subdermal implants encapsulate the compound in a lipid scluble

membrane, e.g., siicone rubber, or a biodegradable polymer, e.g., polyactic acid.

Suitable formulations along with pharmaceutical carriers, diluents and expcipients
are described in Remington: The Science and Practice of Pharmacy 1995, edited by E. W,
Martin, Mack Publishing Company, 19th edition, Easton, Pennsylvania. A skilled
formulation scientist may modify the formulations within the teachings of the
specification to provide numerous formulations for a particular route of administration
without rendering the compositions of the present invention unstable or compromising

their therapeutic activity.

The modification of the present compounds to render them more soluble in water
or other vehicle, for example, may be easily accomplished by minor modifications (salt
formulation, esterification, etc.), which are well within the ordinary skill in the art. It is

also well within the ordinary skill of the art to modify the route of administration and
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Cl H Me Me 512.3 W-21 3-methancsulfonyl-phenyl CF3 H Mc Mc 546.3
IV-22 3-chloro-5-cyano-phenyl Br H Mc Mc 537.2 W-23

worehlome1ss¢yano-phenyl H H Me Mc 459.3 11-24 3-chl oro-5-sashexaiiieszro4

do-phenyl Br H Mc Me 555.2 IV-25 40 -

dosage regimen of a particular compound in order to manage the pharmacokinetics of

the present compounds for maximum beneficial effect in patients.

The term "therapeutically effective amount” as used herein means an amount
required to reduce symptomé of the disease in an individual. The status of an HIV
infection can be monitored by measuring viral load (RNA) or monitoring T-cell levels.
The dose will be adjusted 1o the individual requirements in each particular case. That
dosage can vary within wide limits depending upon numerous factors such as the severity
of the disease to be treated, the age and general health condition of the patient, other
medicaments with which the patient is being treated, the route and form of
administration and the preferences and experience of the medical practitioner involved.
For oral administration, a daily dosage of between about 0.01 and abeut 100 mg/kg body
weight per day should be appropriate in monotherapy and/or in combination therapy. A
preferred daily dosage is between about 0.1 and about 500 mg/kg body weight, more
preferred 0.1 and about 100 mg/kg body weight and most preferred 1.0 and about i0
mg/kg body weight per day. Thus, for administration to a 70 kg person, the dosage range
would be about 7 mg to 0.7 g per day. The daily dosage can be administered as a single
dosage or in divided dosages, typically between 1 and 5 dosages per day. Generally,
treatment is initiated with smaller dosages which are less than the optimum dose of the
compound. Thereafter, the dosage is increased by small increments uniil the optimum
effect for the individual patient is reached. One of ordinary skill in treating diseases
described herein will be able, without undue experimentation and in reliance on personal
knowledge, experience and the disclosures of this application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given

disease and patient,

In embodiments of the invention, the active compound or a salt can be
administered in combination with another antiviral agent, such as a nucleoside reverse
transcriptase inhibitor, another non-nucleoside reverse transcriptase inhibitor or HIV
protease inhibitor. When the active compound or its derivative or salt are administered
in combination with another antiviral agent the activity may be increased over the parent
compound. When the treatment is combination therapy, such administration may be
concurrent or sequential with respect to that of the nucleoside derivatives. "Concurrent
administration” as used herein thus includes administration of the agents at the same
time or at different times. Administration of two or more agents at the same time can be
achieved by a single formulation containing two or more active ingredients or by
substantially simultaneous administration of two or more dosage forms with a single

active agent.
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It will be understood that references herein to treatment extend to prophylaxis as
well as to the treatment of existing conditions, and that the treatment of animals includes
the treatment of humans as well as other animals. Furthermore, treatment of a HIV
infection, as used herein, also includes treatment or prophylaxis of a disease or a

5 condition associated with or mediated by HIV infection, or the clinical symptoms
thereof.

The pharmaceutical preparations are preferably in unit dosage forms. In such
form, the preparation is subdivided into unit doses containing appropriate quantities of
the active component. The unit dosage form can be a packaged preparation, the package

10 containing discrete quantities of preparation, such as packeted tablets, capsules, and
powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet,

or lozenge itself, or it can be the appropriate number of any of these in packaged form.

These examples and preparations that follow are provided to enable those skilled in
the art to more clearly understand and to practice the present invention. They should not
15 be considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.
Example 1

4-[2-(1-Benzyl-piperidin-4-ylamino)-5-bromo-pyrimidin-4-yloxy]-3,5-dimethyl-

benzonitrile (1-2)

AFO_N,_Cl HN ar'o, ~. B
U - L T

B " CH,Ph B F
52 54 2

Arl = 4-cyano-2,6-dimethyl-phenyl

1-Benzyi-piperidin-4-ylamine (0.5 mL, 2.5 mmole, CASRN 50541-93-0}, DIPEA (

2.8 mL, 16 mmol) and 4-(5-bromo-2-chloro-pyrimidin-4-yloxy)-3,5-
dimethylbenzonitrile (52, 0.54 g, 1.6 mmol) were combined in NMP (30 mL) and
warmed at 100° C for 3 h. The crude reaction mixture was cooled, poured into water and

25  brine. The resulting white solid was filtered, washed with water and dried under vacuum.
Recrystallization from EtOAc/hexanes afforded 620 mg of I-2 as a white solid: H-NMR
(DMSQO):  8.29 (s, IH), 7.58 (s, 2H), 7.26 (m, 5H, phenyl), 6.98 (br.d, 1H, NH), 3.40 (s,
2H), 2.68 (m, 2H), 2.13 (s, 6H), 2.03 (m 2H), 1.81 (m 2H), 1.38 (m, 2H); mp 158.0-
159.8° C; ms (ESI) M = 492, 494,
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4-[2-(1-Benzyl-piperidin-4-ylamino) -pyrimidin-4-yloxy]-3,5-dimethyl-
benzonitrile (I-1) was prepared analogously except 52 was replaced with 4-(2-chloro-
pyrimidin-4-yloxy)-3,5-dimethyl-benzonitrile (68a).

4-{5-Bromo-2-(1-phenyi-piperidin-4-ylamine)-pyrimidin-4-yvioxy]-3,5-dimethyl-
benzonitrile (IV-1) was prepared analogously except 54 was replaced with 1-phenyl-
piperidin-4-ylamine {CASRN 63921-23-3),

Example 2

N-(3-{4-{5-Bromo-4-(4-cyano-2,6-dimethylphenoxy)-pyrimidin-2-ylamine]-
piperidin-1-ylmethyll-phenyl)-acetamide {I-13)

AcH
56 1-i3

Ar! = d-cyano-2,6-dimethyl-pheryl

4-[5-Bromo-2-(piperidin-4-ylamino) pyrimidin-4-yloxy]-3,5-dimethyl-benzonitrile
(56, 17 mg, 0.042 mmol) and N-(3-formyl-phenyl)-acetamide (8.2 mg, 0.05 mmol) were
combined in MeOH {0.3 mL) with 1 drop of HOAc. To the resultant solution was added
a slurry of PL-cyanoborohydride resin (42 mg, 0.8 mmol) in 0.2 mL of DCM. After
stirring at RT for 24 h, the resin was filtered off and washed 3 times with DCM. The
combine filtrate and washes were concentrated in vacuo and the resultant residue purified
by reverse phase HPLC (10 to 90% MeCN: 0.1% aqueous TFA buffered gradient) to
afford 18.6 mg of [-13 as the TFA salt: M+H = 549, 551.

The following were prepared analogously except N-(3-formvl-phenyl}-acetamide
was replaced by the aldehyde in parenthesis: [-4 (4-formyl-benzoic acid), I-5 (pyridine-4-
carbaldehyde), I-6 (thiophene-2-carbaldehyde), I-7 (thiophene-3-carbaldehyde), 1-8
(thiazole-2-carbaldehyde), I-9 (4-formyl-benzonitrile), I-10 {N-{4-formyl-phenyl)-
acetamide), I-11 {pyrrole-2-carbaldehyde), I-12 (3H-imidazole-4-carbaldehyde), I-14 (3-
fluoro-benzaldehyde) and 1-15 (3-nitrobenzaldehyde).

Example 3

4-{2-[1-(4-Methanesulfonyl-benzyl}-piperidin-4-ylamino]-pyrimidin-4-yloxy}-
3,5-dimethyl-benzonitrile (1-3)
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SO,Me
.
HzBl'
58 59 1.3

Arl = 4-cyano-2,6-dimethyl-phenyl

A mixture of 58 (100 mg, 0.31 mmole), DIPEA (0.55 mL, 3.1 mmol) and 1-
bromomethyl-4-methanesulfonyl-benzene (120 mg, 0.48 mmol) in NMP (8 mL) was
warmed at 100° C for 3 h. The reaction mixture was partitioned into 3:2 EtOAc/hexanes,
concenirated in vacuo and purified by $10,; chromatography eluting with 1:50:50
TEA/acetone/hexanes 1o afford 98 mg of I-3 as a tan solid: H-NMR (DMSO): 8.13 (d,
1H}, 7.87 (d, 2H), 7.51 (d, 2H), 7.37 (s, 2H), 6.12 (d, 1H), 4.85 (br.d, iH, NH), 3.54 (s,
2H), 3.03 (s, 3H), 2.71 (m, 2H), 2.13 (s, 6H), 2.03 (m 2H), 1.83 (m, 2H), 1.49 (m, 2H);
ms (ESI) M = 491,

1

10 Example 4

4-{5-Bromo-2-{I-(4-methanesulfonylbenzyl}-piperidin-4-ylamino}-pyrimidin-4-
vloxy}-3,5-dumethyl-benzonitrile {I-16)

50,Me
AP0 NN~
56 & T U
N
Br
CH, Br
59 I-16

Ay = d-cyano-2,6-dimethyl-phenyl

4-[5-Bromo-2-(piperidin-4-ylamino)pyrimidin-4-yloxy]-3,5-dimethyl-benzonitrile
15 {20 mg, 0.050 mmol}, DIPEA {0.025 mL) and 59 (14 mg, 0.055 mmol) were combined in
0.5 mL of DMF and stirred at 25° C for 24 h. Purification by reverse phase HPLC (10 to
90% MeCN/0.1% aqueous TFA buffer gradient) afforded 24.4 mg of I-16 as the TFA salt:
M+H = 570, 572.

The following were prepared analogously except 59 was replaced by the benzyl
200 bromide in parenthesis: I-17 (4-bromomethyl-2-chloro-I-methanesulfonyl-benzene), I-
18 {4-bromomethyl-1-nitro-benzene), I-19 (2-bromomethyl-benzonitrile), I-20 (3-
bromomethyl-benzonitrile), I-21 (4-bromomethyl-3-chloro-benzenesulfonamide) and I-



567.2 IV-35 3-(N-2-dimethylamino-ethyl- Br I-| Me Me 592.3
carboxamido)phenyl 594.3 IV-36 CON; Br H Me Mc 535.3 537.4

WO 2008/071587 PCT/EPZO0T/063224
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22 (4-bromomethyl-3-chloro-benzoic acid methyl ester was condensed with 56 and the

ester was hydrolyzed with LiOH in aqueous THF), {-54 (4-bromomethyl-pyrimidine).

[-53 was prepared analogously except 56 was replaced with 3-chloro-5-methyl-4-
[2-(piperidin-4-ylaming)-pyrimidin-4-yloxy]-benzonitrile and 59 was replaced 4-
5  bromomethyl-3-chloro-benzamide.

i-51, I-59 and i-60 were prepared analogously except 56 was replaced with 4-{5-
bromo-2-(piperidin-4-ylamino)- pyrimidin-4-yloxy]-3-chloro-5-methyl-benzonitrile
and 59 was replaced with I-bromomethyl-2-chloro-4-methanesulfonyl-benzene, 4-
bromomethyl-3-chloro-benzamide and 4-bromomethyl-3-chloro-benzenesulfonamide

10 respectively.
Example 5

3-Chlore-4-{2-[1-(2-chloro-4-methanesulfonyl-benzyl)-piperidin-4-ylamino] -
pyrimidin-4-vloxy}-5-methyl-benzonitrile (1-48) '

1 i

OAr OAr
' Sy step 5 § Wy
R T
o 62a: R = SM 64a: R" =B
Tt 6fa: R =H . p2ar R = SMe pda: R" = Boc
P Lo op R 5P 4 Db v - s0,Me step 6 Law ap: r* =1

$1p 2 [ g 60g: R = CN

TNs0,Me
1-48
Ar? = 2-chloro-4-cyano-6-methyl-phenyl
15 step 1 - NBS {100 mmol) was added to a mixture of 60a {100 mmol) in HOA¢ (200

mlL} 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,

20 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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IV-37 3-(hydroxymethyl)phenyl Br H Mc Me 508.3 5104 -32- WO
20081071587PCT/EP2007/063224 - 33 - fl-s CH20H

WO Z008/071587 PCT/EP2007/063224
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step 3 - To a solution of 66¢ (6.9 mmol) in NMP (10 mL) was added portion wise
NaH (7.3 mmol} and the mixture was stirred at RT for 30 min. To the resulting solution
was added 26a (7.3 mmol} and the reaction mixture was stirred at 140° C in microwave
for 3 h. The reaction mixture was cooled and partitioned between water and FtOAc. The
aqueous layer was extracted with EtOAc. The combined extracts were washed with brine,
dried {Na;SOy), filtered and evaporated to afford 62a that was used in the next step

without purification.

step 4 - MCPBA {6 mmol) was added portion wise to a solution of 62a (6.9 mmaol)
in DCM {30 mL) cooled to 0° C. After the reaction mixture was warmed to RT and
stirred for 3 h. The reaction mixture was quenched with NaHSOs, diluted with DCM and
washed with saturated Na;COs, water and brine. The organic phase was dried (Na,S$O4)
and the solvent was evaporated. The residue was purified by Si0; column
chromatography eluting with EtOAc/hexane (2:1} to afford intermediate 1.8 g (83% for 2
steps) of 62b.

step 5 - A mixture of 62b (3.8 mmol} and 12 (4.2 mmol) in NMP (10 mL) was
stirred at 120° C for 2 h. The reaction mixture was concentrated and purified by
preparative HPLC eluting with MeCN/H,O to afford 0.600 g (36%) of 64a as white solid.

step 6 - Trifluoroacetic acid (0.5 mL) was added to a selution of 64a (0.47 mmol} in
DCM (10 mL) at RT. The mixture was stirred at RT overnight. The solvent was removed
to afford 0.400 g (100%) of 64b that was used without further purification.

step 7 - A mixture of 64b (0.175 mmol}, 66 (0.175 mmeol, CASRN 180200-86-6)
and TEA (0.2 mL) in NMP (I mL) was stirred at RT for 2 h. The reaction mixture was
purified by preparative HPLC eluting with MeCN/H,O to afford 0.078 g (82%) of 1-48 as
white solid.

1-26 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, 60¢ was replaced with 3,5-dimethyl-
4-hydroxy-benzonitrile (70, CASRN 4198-90-7).

I-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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Example 6

3-Chloro-4-{4-[4-(4-cyano-2,6~dimethyl-phenoxy)-pyrimidin-2-ylamino}-
piperidin-1-ylmethyl}-benzenesulfonamide (1-23)

= T3a: R'= Boc

68a: R=C_! -
e T2hs R=H

- 48 R = OAx!

1-23

Ar! = 4-cyano-2,6-dimethyl-phenyl

step 1 -Sodium hydride {1 mmol, 60% in oil) was added in portion to a solution of
70 in THF at RT. The resulting solution was stirred for 10 min, then 2,4-
dichloropyrimidine (1 mmol, CAS Reg No. 3934-20-1) was added. The reaction mixture
was stirred for 6 h at RT. After the reaction was complete the solvent was removed in

vacuo to afford 0.230 g (88.8%) of 68b which was used directly in next step.

step 2 - A mixture of 68b {1 mmol) and 12 (1 mmol) was fused at 150° C for 2 h.
The reaction mixture was cooled and purified by 510, chromatography eluting with
EtOAc/hexane (1:2) to afford 0.210 g (49.6%) of 72a.

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 - Tao 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-bromomethvi-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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566.7 568.7 IV-54 Br OH H 01-1 M+1-111  551.9  553.9 IV-55 Br
F F OH [M+14] |
WO 2008/071587 PCT/EP2007/063224

- 47 -
Example 7

3-Chloro-4-{4-{4-(2-chloro-4-cyanc-phenoxy)-pyrimidin-2-vlamino | -piperidin-1-
vimethyl}-benzenesulfonamide (I-25)

i I

N step 3

262 4 AT s
74 step 1

=== Tha: R = SMe
= Tob: R = 50, Me
step 2

Arl = 2-chloro-4-cyano-phenyl

step 1 - Sodium hydride (1 mmol, 60% in oil) was added in portion to a solution of
74 (1 mmol) in NMP at RT. The resulting solution was stirred for 5 min, and then 26a (1
mmol) was added. The reaction mixture was stirred for 30 min at 150° C in a microwave.
After the reaction was complete, EtOAc and H,O were added and the aqueous phase was
extracted with EtOAc. The organic extracts were dried (Na,5Qy), filtered and the solvent
was evaporated to afford 0.234 g (84.4%) of 76a which was used in the next step without

purification.

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
reaction mixture was washed sequentially with saturated NaHSOj3 and saturated NaHCQOs
solution. The organic phase was dried (Na;SO.) and concentrated in vacuo to afford
0.304 ¢ (98%) of 76b.

step 3 - To a solution of 76b (I 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 Si0; 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 vellow oil which was

directly used the next step without purification.
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[M+H]  502.1
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step 5 - To a solution of secondary amine from step 4 (0.1 mmol) in MeCN was
added Et;N (0.3 mmol) and 73 and the reaction was stirred at RT for 3 h. The solvent
was evaporated and the residue was purified by preparative HPLC by preparative HPLC
on a 30 x 100 mm C18 ODB column eluting with MeCN/H,O to afford 0.006 g (11%) of
[-25.

Example 8

3-Chlore-4-{{1R,55)-3-[4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-
viamino]-8-aza-bicyclo[3.2.1}oct-8-ylmethyl}-benzamide (1-46)

Boc 1 f
B < GAr OAr
E&N . Sy e &N
PN " LA Tamps A
NT ta NTUNH N CNH
o R L
N
step 1 step 3
82a: R'=Boc 46

68a: R =l
70 L g 681 R = OA

= §2b: R'= 1 :
Arl = d-cyano-2,6-dimethyvi-phenyl

3-Amino-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester 80 was
prepared by the procedure of D. Marquess ef al. disclosed in W(O2005/080389.

Preparation of 4-bromomethvl-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 i1 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 mmeol) 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 n-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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Itons a [ | =
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o-ph epyl CN HH Me Me 4243V 2 2:bremo-5-cya no-ph enyl
CF, CF,

- CF
| ! = .
Ngj\ ” step 1 Nﬁi\m step 2

Ch
step 3

84

88a: R = Boc
88h:R=H

Arl = 4-cyano-2,6-dimethyl-phenyl

VS0, Me

step 4

}-55

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 DMFE (20 mL} was stirred at RT overnight, The
reaction mixture was poured inte H,O (20 mL) and extracted with EtOAc {3 x 10 mL}.
The combined organic extracts were dried (Na,SOy), 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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step.3 - TFA (2 mL) was added to a solution of 88a (0.1 mmol) in DCM (10 mL) at
RT and stirred overnight. The solvent was removed to afford 0.0392 g (1060 %) of 88b

which was used without additional purification.

step 4 - A mixture of 88b (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
HPLC on a 30 x 100 mm C18 ODB column eluting with MeCN/H,O to afford 0.0487 ¢
(82%) of I-55.

(931

Example 10

4-{2-{1-(2-Chloro-4-methanesulfonyl-benzyl ) -piperidin-4-ylamino] -5-fluoro-
10 pyrimidin-4-yloxy}-3,5-dimethyl-benzonitrile (1-57)

1 OAr OAr
F F F R
SURELE o (LO
P step 1 = =
Nl 70 P N Sa N K
9 94a: R = Roc
OAr step 3 L g p =11
¥ ;
66 ! =N N Ar! = 4-cyano-2,6-dimethyl-phenyl
mmmm%
step 4 NN 50,Me
57

step 1 - A mixture of 90 {500 mg, 2.99 mmol, CASRN 2927-71-1), 70 (485 mg, 3.3
mmol) and K;CO; (1.24 g, 9 mmotl) in DMF (20 mL) was stirred at RT overnight. The
reaction mixture was poured into water (20 mL) and extracted with EtOAc (3 x 10 mL).

15  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 materjal was detected by TLC. The
reaction mixture was purified by preparative HPLC on a 30 x 100 mm C18 ODB colummn
20 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

25 (2 mL) was stirred at RT overnight. The reaction mixture was purified by preparative
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Me 530.2 V-7 3-carboxamido-phenyl CH=CHCN H H Me Me 468.5 V-8
3-carboxamido-phenyl CH=CHCN H H Cl Me 488.5 V-9 3-ca

wibaxamidaph enyl CN H H Cl Me 462.2 V-10 5- ( meth oxy-Garb@ i )ros3zza

pyridin-3- yl CN H H Me Me 5

HPLC on a 30 x 100 mm C18 ODB column eluting with MeCN/H,0 to afford 0.035 g
(72%) of I-57.

4-{5-Chloro-2-[1-{2-chloro-4-methanesulfonyl-benzyl)-piperidin-4-ylamino] -
pyrimidin-4-yloxy}-3,5-dimethyl-benzonitrile (I-58) was prepared analogously except in
step 1, 90 was replaced with 2,4,5-trichloro-pyrimidine (CASRN 5750-76-5)

Example 11

4-{4-[4-Amino-5-bromo-6-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-
ylamino]-piperidin-i-ylmethyl}-3-chioro-benzamide (T1-2)

Ar' Q.

NWSR .

step 1 2N step 3
NH,
) step 2 98a: R = SMe 146
98h: R = S0,Me
! o Ar' O Ne e
NH,
13-2

step5 [ 102a: R'=Boc | Arl = 4-cyano-2,6-dimethyl-phenyl

== 102h: R'=H

step 1 - Sodium hydride {1 mmol, 60% in oil) was added portion wise to a solution
of 70 in NMP at RT and the resulting solution was stirred for 10 min. To the sodium
phenoxide solution was added 96 (1 mmol) and the resulting mixture was stirred for 30 h
at 150° C. After the reaction was complete, the reaction was partitioned between EtOAc
and H,O and the water phase was extracted with EtOAc. The combined extracts were
dried (Na,SQy), filtered and the solvent was evaporated to afford 98a as an oil which 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 NaHSO; and saturated NaHCO;. The
organic phase was dried (Na;SOy), filtered and concentrated in vacuo to afford 0.123 ¢
(38.6%) of 98b which was used without further purification.



458.4 VA! 5-carboxy-pyridin-3-yl1 CN H H Me Me 444 .4 V-12
pyridin-3-yl CN H H Me Me 400.5 V-13 pyrimidin-2-yl1 CN H H Me Me
wEQdedM1kdy PCT/EP2007/063224

-52 -

step 3 - A mixture of intermediate 98b (0.5 mmol) and 12 (0.5 mmol) was fused
and heated at 150° C for 2 h to afford 0.197 g (90%) of 100 which was used directly in the

next step without purification.

step 4 - To a solution of 100 (0.5 mmel) in DCM was added portion wise NBS (0.5
5 mmol). The resulting mixture was stirred for 10 min at RT. The reaction was quenched
with water, the mixture was extracted with DCM, dried (Na,SCy), filtered and the solvent
was removed in vacuo afford 0.273 g (100%) of 102a as a yellow oil which was directly

used in the next step without purification,

step 5 - To a solution of 102a (0.5 mmol) in DCM was added TFA (2.5 mL) and the
10 resulting solution was stirred at RT for 5 h. After the reaction was complete, the solvents
were concentrated in vacuo to afford 0.273 g (100%) of 102b as a yellow oil which was

used the next step without purification.

step 6 - To a solution of 102b (0.2 mmol) in MeCN was added TEA (0.4 mmel} and
84 (0.2 mmeol), the resulting mixture was stirred at RT for 6 h. After the reaction was
15 complete, the solvent was evaporated. The residue was purified by preparative HPLC on
a 30 x 100 mm C18 ODB column eluting with MeCN/H;O to afford 0.021 g (18.8%) of
-2,

The following were prepared analogously except 84 was replaced by the benzyl
bromide in parenthesis: II-1 (4-bromomethyl-3-chloro-sulfonamide}, 11-3 (1-
20 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 (111-18)

I?m:
N
H :
Al’ NH N N ~ Med S N NH
ATNH L o Ng Nl 2
262 + ArINH, -mniie U 2 U + U
104 Sstep ] si:cp3 = Moy e
1062 R = SMe
106b: R = SO,Me 168 110
step 2
73
- . stepfii
Art = 2-methyl-4-cysno-phenyl step 5

Hi-18
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pyrimidin -2-y1 CN Br H Me Me 479.4 V-15 pyrimidin- 5-y1 CN Br H Me
Me 479.4 V-16 3-amino-phenyl CN NH2 H Me M.e [F11 429.4 V-17 CN
w& Moshedde IN'HH1 438.3 PCT/EP2007/063224

-53 .

step 1 - To a solution of 26a (1 mmol) in IPA was added 4-methyi-4-amino-
benzonitrile (104, 1 mmol) then concentrated HCI (5 drops). The solution was stirred at
100° C overnight. The reaction mixture was cooled and the resulting precipitate was
filtered and washed thoroughly with [PA to afford 0.204 g (80%) of 106a.

step 2 - To a solution of 106a (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
reaction mixture was washed sequentially with saturated NaHSOs; and saturated NaHCO;
solution. The organic phase was dried (Na,SO4), filtered and evaporated to afford 0.296 g
(100%) of 106b.

step 3 - To a solution of 106h (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 was purified by SiO; chromatography eluting with EtOAc/hexane (1:2)
to afford 0.080 g (20.8%) of 108.

steps 4 & 5 - To a solution of 108 (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 complete the
reaction mixture was concentrated in vacuo to afford 0.0864 g (100%) of the TFA salt of
the desired amine as a yellow oil which was dissolved in MeCN and to which was added
TEA (0.5 mmol} and 73 (0.2 mmol) and the resulting mixture was stirred at RT for 6 h.
After the reaction was completed, the solvent was evaporated and the residue was purified
by preparative HPLC on a 30 x 100 mm C18 ODB column eluting with MeCN/H,0 to
afford 0.0078 g (8%, of 111-18.

The following were prepared analogously using the aniline and benzyl bromide in
parenthesis: 11-2 (4-cyano-2,6-dimethyl-aniline, 73), 111-4 (4-bromo-2,6-dimethyl-
aniline, 73), I11-6 {4-cvano-2,6-dimethyl-aniline, 84}, 111-8 (4-bromo-2,6-dimethyl-
aniline, 66) and HI-13 (4-cyano-2,6-dimethyl-aniline, iso-propyl 4-bromomethyl-3-
chloro-benzoate). 111-14 was prepared by hydrolysis of HI-13 with LiOH in aqueous
THEF.

Example 13

4-{2-]1-(2-Chloro-4-methanesuifonyl-benzyl)-piperidin-4-ylamino]-pyrimidin-4-
vlamino}-3,5-dimethyl-benzonitrile (1II-1) and 4-{5-Bromo-2-[1-(2-chloro-4-
methanesulfonyl-benzyl }-piperidin-4-ylamino]-pyrimidin-4-ytamino}-3,5-dimethyl-
benzonitrile (111-5)



20

V-18 3-carboxam ido-phenyl CN Br H F Cl [H 544.0 546.0 V-19 CONMez
CN H Me 562.2534.2
WO 2008/071587 PCT/EP2007/063224

step | - 65a: Y =CO,H
| —— 65b: Y = CH,OH
66: Y = CH,Br

NHAx
167 Sy 15
T R I s s————
step 4 “\I/ R step 6

. 10%a: R = 5Me ] 11ta: ' =Dec
step 5 L 0o R = soMe PTL jipr-n

Ar' = 4-¢cyano-2,6-dimethyl-phenyl

HE-1: R"=H
HE-5: R" =Br
step 9

step 1 - Preparation of 4-cyano-2,6-dimethylaniline

A mixture of 4-bromo-2,6-dimethylaniline (7.5 mmol, CASRN 24596-19-8) and
CuCN (37.5 mmol) in NMP {10 mL) was stirred under microwave irradiation at 200° C
for 1 h. The mixture was poured into a mixture of water (50 mL) and EtOAc¢ (50 mL).
The precipitate was filtered and the filtrate was separated. The aqueous layer was
extracted with EtOAc. The combined extracts were dried (Na»SO4). The solvent was
removed in vacuo to afford 0.383 g (35%) of 107 as light pink solid which could be used

without further purification.

step 2 - 2-Chloro-4-methylsulfonylbenzoic acid (65a, 21.3 mimol, CASRN 53250-
83-2) was added under N, to a suspension of LiAIH, (25.5 mmol) in anhvdrous 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 EtCAc. The
organic phase was dried (Na;SO4), filtered and evaporated to afford 2-chloro-4-
methylsuifonylbenzyl alcohol (65b) as colorless oil which was used in next step without

further purification.

step 3 - PBrs (40 mmol) was added to a solution of 65b (21.3 mmol) in E6,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



o

15

25

30

The compounds of the present invention may be formulated in a wide
variety of oral administration dosage forms and carriers. Oral

wadimigistraiion can be in the form of tablets, coated tablets, dsggags, iagzz24

and soft gelatine capsules, solutions, emulsions, 5 syrups, or
suspensions. Compounds of the presentJ vention are efficacious when

e nr A Ob e, The
SRR g DUHP RS DGRt SHTA SREraRen ) 10 afford
rﬁéﬁmé%%@ﬁﬂmbtmao%rise@wﬁeﬂmﬁmmb@@@@ﬁﬁéhfemkd‘eaIwaésmg
regimen which can be adjusted according to the degree of to affliction and
the patisnt's fesponse ¢02ive( Activeringnédign{2Acormpesntarddmpoynds sealed
Q&ﬂe%ﬂof@@e@t W@mmoﬁw&@%&%ﬁ@m@m%%@@%&%ﬁ?% %ﬁtﬁ%tamd 1o
h on ore n ients, carriers, or.diluents
Sﬁ%ﬂf]y B eel’d Into the form é# §?‘m§l%§j aégcrin%os %é&”‘ﬁéf\‘%’ al
2@@8¥®9£5WEP‘?@GWGBBE‘2WH%@9%WRWQQ@@EWP without further
phaifnadeutical compositions and unit dosage forms may be comprised of
conventional ingredients in conventional proportions, with or without

additigRalaciMergOMBoLRGS) G ﬁﬂ@&@@&@@ﬁﬁﬂe Mrutsdpﬁﬁﬁ&ktrdﬂﬁamaw 1092

QQ%%I‘?W lﬁk"@tﬁ]%ﬁl Cclilfv(% gn '9 mfé) ¢ C!I) %&Y&'@% E%ed to warm to RT
commensurate with the intended aly% osage range to eem y ed.
The PHEMaEedtical e STAPEEIORE Y B & BFRpISYed b G fedswith DCM

tabletssbrdileghcapsiitesitisernisalids) mmiemt&,lsmiﬁsmee@asewamc phase was
f@frw 18GONS, OIHITHHEISOPHGR REsSQUINRRISUSRERSIANS AT ISIRRSLE lm;%
AL fliedsansiles (o eal s ALRING o of Supposiofies IBtjgcial oty

vagma adiinstrato or| orm o sterle Injectablé so

parenteral use. A typic t|on in from abouyt 5% to
about§8e? 2 Vg ﬁ(bP&‘S‘J fﬂfg)&% % ?\%I)l PROR I Be paratio s
srrggsadefotnrvigiteh d@?@%éﬂ}ﬂ@ﬁd@h&@hﬂ%@ﬂ@@&%gIHﬁ’éﬁson a 30
of therastivecompavhdand . ang skilled doibyer art williappreciatesthat &M i1a as

agtivelngredient can exist in different preparations depending on the
target organ or tissue and on the desired dose and pharmacokinetic

parame Th te ex0| t"as u d her { rs to
that |S‘U%eful{% p@:-paﬁfr?ng a p@]%grﬁ%éesafca coﬁgo& E)n geiisﬁeraill?yé3 %g?ﬂ) mL) at
Ron-t6cary s tisatirred at RT overnight and the solvent was removed to afford 0.700

g (100%) of 111b.

step 8 - A mixture of 111b (I mmol), 66 (1 mmol) and TEA {0.1 mL) in NMP (2
mlL) 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
1H-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 Si0, chromatography eluting with
EtOAc/hexane (1:2) to afford 0.030 g (649%) of HI-5 as white solid.

The following were prepared analogously using the aniline and benzyl bromide in
parenthesis: I1I-7 (4-cyano-2,6-dimethyl-aniline, 4-bromomethvi-3-chloro-
benzeneamide), 11-11 (4-cyano-2,6-dimethyl-aniline, 4-bromomethyl-3-chloro-
pyridine) and 131-15 (2-chloro-4-cyano-6-methyl-aniline, 1-bromomethyl-2-chloro-4-

methanesulfonyl-benzene).
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biologically nor otherwise undesirable, and includes excipients that are
acceptable for veterinary use as well as human pharmaceutical use. The

wenndexaipient” as used herein includes both one and more han @By 7/063224
such excipient. 20The phrase "pharmac_%%ti_cally acceptable salt” of a
compound means a salt that is pharmacéutically acceptable and that
possegses e desiredipharmacalogicalantivity 2106 RGN COMRAYRI ropyt 4-
Buch salts lpduds, (1) acid additon salts, Tarmed wilh poraapicacids i oiyzed
such'as Rydrochlofic acid: Fydronrontic &l 5 FATROREHS AithsisEvas hydrolyze
prgspHorcaeideant e like; or formed with organic acids such as acetic
acid, propionic acid, hexanoic 25 acid, cyclopentanepropionic acid,
glycolieamigiegyruvic acid, lactic acid, malonic acid, succinic acid, malic
acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
3-(4-hydreiyieriesd) beiizoie atice dinnani o adidemah delieatieclo 3.2.1 oct-3-
g‘]%‘i‘ﬁ%?%‘zf%ﬂ&iﬁgidyi!?r‘i'i‘i%?»%’;@‘i%%?eﬁﬁ}gb&éb@%ﬁﬁl%e(ﬁisﬂf)on'C acid,

-hydroxyethanesulfonic acid, benzenesulfonic acid,

4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4- 30
toluenesulfonic acid, camphorsulfonic acid,
4-methylbicyclo[2.2.21-oct-2-ene- t-garboxylic acid, glucoheptonic acid,
3-phenylpropionicsagid, trimethylagetic; cid, tertiary hutylpeeticzacid Jauryl
sulfuré%cit, giconicreid, ghitaric:aCith Foxynaght lﬁ@ni%ﬁé&i{:
acid, stearic acid, muconic acid, and the fike;$k (2) salts fofmed Wi des:

acidi:pgrglggﬁggsg@:[d%mﬁ?%%q compguffd ” is replaced by a metal

ion, ¢4 -apn ksl 8:mmetakionaan,alkaline earth ion, or an aluminum ion;

or coerdinates-with-ar-erganie-base-suekl as ethanolamine,

diethanolamine, triethanolamine, tromethamine, N- WO

2008/971 58 APGikiER20041Ga3224 6871 .Mmetmdblucdiine, mandithe ikeP (5 mL)

N-acyisuifapamides havgpn adidic RIoten-whichican e ARSIRee Preparative

It wit ic cation. The )
s B s B R A D R TR ST a0 ¢
o bHeaeiwhialtisic acid, methanesullonic acid, maleic acid,

phosphoric 5 acid, tartaric acid, citric acid, sodium, potassium, calcium,
zinc, aist Mnabfire$imml ) vssaditdeoumutnswod thatptiredeizdrcEsrionol) in DCM

pharmaceutically aseepiablaisalisTehulesoent AddIOR QMR8 in vacuo to
@%J@Eﬁ%éﬂ d é!c?&%‘g (;%‘I?é{?&o(ﬁ%'%éﬁ‘% Q;Ss%c?%ic é‘gtez?dé‘&{ St 195}%?8%@6

acid additioh salt. orm preparations in e powders, tablets, pills,

capsules,.cachets, 10 ifories, and dispersible granules. A solid . .
carriet-thay k%genélﬁgu{)er %}%@gsz '%t%lr%gl%’ \?/% @ﬁrﬂ%‘%&%@gﬁ‘ ai(&ﬂfé‘iﬂsin MeCN
flarintasétd ddidbzarghiubhiea st cagspe suimg atrstad Bhsduesiuct purified
prasepardivesHEbRs disiltegetingagenSDorahencapsitating MEKah,o w©
gffggy\(g@@,atm%@r&qr}ggﬁlerally is a finely divided solid which is a mixture

with the fine°|y divided active component. In tablets, the active component
gener@%}i ig’ni'éed with the 15 carrier having the necessary binding

capacity In suitable proportions and compacted in the shape and size

desir itahle carriers include but are not limited to magnesium .
carbol i, b SR St AP APROGE) bt B minol-
BrateHd gefatiantagad antinsibrhyibenuibaeyteonifuhs (111-9)
carboxymethylcellulose, a low melting wax, cocoa butter, and the like.
Solid form preparations may contain, in addition to the active 20
component, colorants, flavors, stabilizers, buffers, artificial and natural
sweeteners, dispersants, thickeners, sotubilizing agents, and the like.
Liquid formulations also are suitable for oral administration include liquid
formulation including emulsions, syrups, elixirs, aqueous solutions, and
agueous suspensions. These include solid form preparations which are
intended to be converted 25 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
cricnancinne can bhe nrenaread hy dienearcina 20 the finelvy dAivvided activie
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base with the addition of suitable thickening and/or gelling agents. Lotions
may be formulated with an aqueous or oily base and will in general also

woohiRIpigone or more emulsifying agents, stabilizing agentgcdigReisind 224

agents, suspending agents, thickening 15 agents, or coloring agents.

Formulations suitable for topical administration in the mouth include

Iozemes cRMpfising active agents in a flaypred base, ysuglly sucrose and
Frage canth pasg!]l E\npnsmg the & n- in an inert
Rasg gelatin and

%gcenn or sucro

fatty atid g@/celes or cocoa butter is first rWeIte%an the active

component is dispersed homogeneously, for example, by stirring. The

molten Aimogeneous mixture is then poukgchi -f:"fi: IENt°Sized molds,
allowed to cool, and to solidify. 25The compounds of the présent invention
may be formulated for vaginal administration. Pessaries, tampons,

Creamdii iR iBESteL OIS EBRTE) ATERaInEIACIdRRMALS 1He ereaved-
ingnediend-guchibgrheisnasvarebambivpindhé adiombe appiraptiateniling hestep 4.
compounds of the present invention may be formulated for nasal
adminigiration nThe:solftions OF suspensions aesapnlieshingeily terthe

@m{ éco%}ét%'@x@%qmottttt%t}%t“&ﬁgaé%%x pa' Wil gtgwp%n in MeCN

or spray ormu ations may be provide |n a sl

ﬁ%’?matds‘é%%f% thithdertase b d ot dt o ab@ft@Xtﬁtg Wiy prled; filtered
aoHievegyathé patient.adhsinistévingam aphed prici€) procetetoginety eluting

vatumefdhessalution e SHSRENSKN: Rihe 6ase19ha-SRARK IS may be
achieved for example by means of a metering atomizing spray pump. WO

2008%8’?@?1—/ E’R@Q\%Z/%%%é hition Ip?lgﬁ) m%%%oﬂfﬁhﬁcw 10 mL)

nvention may he formulated for ministration,

TR o PRSIy ke SRER T RE TRTB AR At 0920
Tﬂﬁé@&”ﬁtﬁém@wm generally have a small particle size for example of the
order of five (5) microns or less. Such a particle size may be obtained by
meansidmdwvi i thecdit] 4br( &xampld hyhiicionipatiomd HeAatind.) in NMP (2

ingrediestiscpravideein a. pf%%%‘éﬁ'@tﬁg} RARk Wt A shiablepreRsiant-guchyy
ar.8 ?Qﬁ?roﬂ'r!?tf’carb%‘éﬁ? m F@g} Bl d"*ﬁ'% Qdifluoromethane, o fo

richiorofiuoromet ane, or hiorct ofoethane, orcaroon dioxidé
atirar Sufigdord Ge) 6f‘ft'ﬁéla%t‘é)§‘(511F?1é?/l’é’onven|entIy also contain a surfactant
such as lecithin. The dose of drug may be controlled by a metered valve.
10 Alténidtivahptrpagetiveaingeedieptsariay Perptoided inmdedyvahal dry
pewden dor ks amiple aaousetande of the compound in a suitable powder
base such as lactose, starch, starch derivatives such as
hydrommr@wtr@eépwegqtlﬁt@a%ﬁ@n POINIR YR FQlRRE KEMR i d e RAWEST1e 13.
carrier will form a gel in the nasal cavity. The powder composition may be
presegied in.ygit dose form for example in capsules or cartridges of e.g.,
gelatin or blister 15 packs from which the powder may be administered by
means 91 ﬁp(@}@ lo- 2,6 etstj 163 Sﬁ'ﬁl% tlonsnci: 1), D2 pIER noi ertdtn I-
enteric coatings pted or su ﬁt or contr olied release’ admini tIr’aPtlon
B thenangves E’éfe‘alent For example the compounds of the present
invention can be formulated in transdermal or subcutaneous drug delivery
devices. These delivery systems are advantageous when sustained
release of 20 the compound is necessary and when patient compliance
with a treatment regimen is crucial. Compounds in transdermal delivery
systems are frequently attached to a skin-adhesive solid support. The
compound of interest can also be combined with a penetration enhancer,
e.g., Azone (I-dodecylaza-cycloheptan-2-one). Sustained release delivery
systems are inserted subcutaneously into to the subdermal layer by
surgery or 25 injection. The subdermal implants encapsulate the
compound in a lipid soluble membrane, e.g., silicone rubber, or a
biodegradable polymer, e.g., polyactic acid.  Suitable formulations

along with pharmaceutical carriers, diluents and expcipients are described
N Reminaton: The <|cieance and Practice of Pharmacryv 1005 adited hyv E

e [11-9
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15 mg/kg body weight per day. Thus, for administration to a 70 kg person,
the dosage range would be about 7 mg to 0.7 g per day. The daily dosage
weatkdagministered as a single dosage or in divided dosagess{ypisadhos3 224

between 1 and 5 dosages per day. Gene%?lly, treatment is initiated with

smaller dosages which are less than the'optimum dose of the compound.

Thereafter, the dosage is.ing reased by small mcrements until the optlmum

20 effect for thegpgdividuyal patig

treatlng dlseases described
: and in

{ undue 98b
, experienceNaiid
Beutically efective—>

a given dised%€ and
% dﬁ%‘ﬁ%ound or a salt

patient. 25In embodmﬁ%’i{ﬁ the invesition, [ih %@Q’
can be administered in combination with another antiviral agent, such as a
nucleosrde reverse transgri fptase inhibitor, another non-nucleoside reverse

ad?mlnrstratlona may be concurrent or sequentlal Wlth respect to that of the
nucleoside derivatives. "Concurrent administration” as used herein thus

includg, %ﬁf(ﬂt@tﬁ%@t}ﬁn of the:agents ﬁtﬁt@%%%ﬂms @yt gl ﬁ%[?rltm (37.2

stration Qf W e agents at the same time ¢
L e by SR Ak e o
drByBavsutistentidifycsiirdimneois-adminisicatd b ofvevo wrinoredduige The
tarmeswithy& siagleagtive agie ntOWO RQ0GHITE5S (RETi ERQA/L063224 with

a)%e, duétw %“P%‘FJ&E%O%&%E ?{%%%e%h (ein 9 t%%tgtenga%ﬁtsng ©Opy

axis as well as to the treatment of existing conditions, an
R GAB1 S HE R ST rﬁ FeHEEE Gl G Yk 18a.
animals. Furthermore, treatment of a HIV infection, as used herein, also
includéePtéeathitnit & loryphiters Brandiderseldrl Sadanditonnels 3 aatdb(1 00
with).of inedistec bysHiVrinfectdhyer theh clinical-syorptams iierdof o (Th®s) of
RogsmacarlicalRERAIING ke HIiRlaply{n unit dosage forms. In such

form, the preparation is subdivided into unit doses containing appropriate

quantg Of 'Eht% ﬂlﬁyt\{? 91’9&%&%%51‘%}%‘ mt D'd &?qgg;%gle&% mmo?‘) andfTLA (1

re aration, the package 10 containing uanti
Brer@ ViSUdTEs braéﬁatétriebréts Ccaprtest Aﬁzraﬁawa%ei FosgasRive
&ipoutest s, Otheromit B0 Biectonm calv begavihpgeleNtabloticathet 0A00 ¢
Loazrngeiisalf, or it can be the appropriate number of any of these in
packaged form.  These examples and preparations that follow are

provigedsto.gnablethose. skilled i hs.art [amers Q%B‘Y%B@@z{ﬂ@ﬂqcéﬁ%m 4

ractice, t resent invention. They shoul t 15 be c Idere
S e o TR AR, Bl A D ARG Yl 0 g 2-<hloro-
ggfpp@g@ﬁtéthhb,?equi@egmbkﬂlzemtrﬂe (68b), respectively.
4-[2-(1-Benzyl-piperidin-4-ylamino)-5-bromo-pyrimidin-4-yloxy]-3,5-dimeth
ylbenkoriteild [Y-8)werelpBpmzeylpipegdintd aibimiges$d. snthb? hphamofesh
(b RRNDPR 930 hs R (i d 008l @A xample 18).
4-(5-bromo-2-chloro-pyrimidin-4-yloxy)-3,5- drmethylbenzomtrrle (52, 0.54
9, 1.6anmgll-were combined in NMP (30 mL) and warmed at 100 C for 3
h. The crude reaction mixture Was cooled, poured into water and 25 brine.

The resylting wihjtssalid s ilgred, ashed with water ang drisd undst..

ecrysta ization anes afforded mg ot L

& WATR Sl SRR OV H): 8. 29 (s 1H) 7.58 (s, 2H), 7.26 (m, 5H,
phenyl), 6.98 (br.d, 1H, NH), 3.40 (s, 2H), 2.68 (m, 2H), 2.13 (s, 6H), 2.03
(in 2H), 1.81 (m 2H), 1.38 (m, 2H); mp 158.0- 159.8 C; ins (EST) M= 492,
494. WO 2008/071587PCT/EP2007/063224 - 42 -
4-12-(1-Benzyl-piperidin-4-ylamino)-pyrimidin-4-yloxy)-3,5-dimethylbenzon
itrile (1-1) was prepared analogously except 52 was replaced with
4-(2-chloropyrimidin-4-yloxy)-3,5-dimethyl-benzonitrile (68a).
4-15-Bromo-2-(1-phenyl-piperidin-4-ylamino)-pyrimidin-4-yloxyl

QA E_Adimaethvi®s han7aonitrile (IN/-IN wac nreanarad analoaniichs eveant BA wac
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20 was replaced by the aldehyde in parenthesis: 1-4 (4-formyt-benzoic
acid), 1-5 (pyridine-4- carbaldehyde), 1-6 (thiophene-2-carbaldehyde), 1-7
witltigphenes-carbaldehyde), 1-8 (thiazole-2-carbaldehyde), Is81/rpag07/063324
(4-formyl-benzonitrile), 1-10 (N-(4-formyl-phenyl)- acetamide), 1-11
(pyrrole-2-carbaldehyde), 1-12 (31-1- |m|d§zole 4-carbaldehyde), 1-14 (3-
fluoro benzaldehyde) and 1-15 (3- nltrobenzaldehyde) ZQ;@ﬁmple 3
: sulﬁomyl-benzyl) H
loxyl3,5-eirrethyshenzant
M€ PCT/EP2€76W:3063224 43 - Arit)y’
=4-cyano-2,6-dimethyl-phenyl A mixture of 58 (100 mg, 0.31 mmole),
DIPEA (0.55 mL, 3.1 mmol) and 1- step2 iigi R =Boc
bromomethy1-4-methanesy

63h

step 3

Honyt-benzene (120 Mg, D48 mmol) in NMP
for 3 h. The reaction mlxture was

2H), 7.51xd R 7 (s, 2H), 6. 12 T ] L (s,
2F1), 3.03 (s, $1-1), 2.71 (in, 2H), 113 (s 6H) 2.030n 2H) 1.83 (|n 21i),

1.99 (m, 2H); ins (ESI) M = 491. 10Example 4

A-[5-BSPb A etk AribsRohy s sy el ibinesz aminel pydoid (5
imdroylaxy HB R dimelh yndadatitiie (RE16)as KektddubBIHdbiar 48 h. After cooling,
4&@@&9\3&\@ SRV RASW ter {50 mL) and extlacted with FtOAc, T he organic phase

g]@;ﬁ-gf(%)endm -4-ylamino) yrlmldlnrz}lq -3 5- dlmeth en on|
e i By BIBEA o626 ml'S e 6 VARG
il alegeRonsbitied Wi BiavhcOidmE @rd Binfbet & BT F6F 2o 120 s

Ruifécatign by reverse phase HPLC (10 to 90% MeCN/0.1% aqueous
TEA buffer gradient) afforded 24.4 mg of I-16 as the TEA salt: Mild = 570,

572. &@@Uqwmglmﬁtﬁmﬂﬁ{@@@%@q%ﬁlxm@% 29 wasreplasediny o mr)
%‘?%L}E”ZX s% agﬁcﬁ% g aIgn t o solv 1ZW%E emoved)to a%d 2.3 g (100%) of

romome "rnet anesuliron enzene

mévtmsqd ﬁ&ﬁb@d@%éﬁ@m@f@mwm1%nzon.tme)
1-20 (3- bromomethyl-benzonitrile), 1-21
(4-brotigprhethyR 3o orosbe - enés ulioabniidel Ehtbh mmol) and DIPEA (0.2 mL)

was heated at 130° Cin a sealed tube for 5 h. After cooling, the mixture was concentrated
and purified by 5i0; chromatography eluting with EtOAc/hexane (1:2) to afford 0.033 g
{(89%) of IV-10 as white solid.

N, Ll
%.T’ 21 R =Br
| 121b: R=H
A

R

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: 1V-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-
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WO 2008/071587PCT/EP2007/063224 - 44 - 22
(4-bromomethyl-3-chloro-benzoic acid methyl ester was condensed with

wbG@ea thgester was hydrolyzed with LiOH in aqueous THEpdrat:007/063224

(4-bromomethyl-pyrimidine). 1-53 was p%%o_ared analogously except 56
was replaced with 3-chloro-5-methyl-4-

ipesidinidriaming)eyrmidinA-yoxyl-benzenitile and RRNAS. pyrimidin-4-
%Té%g%¢4-.15 bror, methkll.-Bg?chto ro?bednzamide. 1-51, 1-€35\£§§r11)gr11r?éom

5-di enzonfirile

wer préﬁarréigtaﬁlél ogously e>2€:ept 56 was replaced with 4-L5-
bromg-2-(piperidin-4-ylamino)- . ) )
oy A3 R BHEPS )P TAS 38 e v the
wilkstitsedrnprretiiyt-2- chtondhdsimistitase SUlf8nyi-benZe AE; 4 (4-(5-bromo-2-
b@éﬂ@ﬁ'ﬁiﬂ%ﬁiﬁ—f@@@ﬁ@fb@&&%ﬁﬂjﬁﬁi&@ayﬁ~b@120nitri£e), 4-(5-Bromo-2-chloro-
faimametu - ot srensRUleRame | AerPeRiely, SXRMBIS 2.
YRSB4t RGO EAR e BKrit 44 Grahiier 3-fluoro-pyrimidin-d-
ploimidin-diyietydl-bemrrtylilze Az Airiles (1-48)- DA (G@NystepdBn-4-yloxy)- 3,5-

Gi2RalRLQELARAIR Pt SteP(blehior R BANIR o BES %ﬁ%aﬁaﬁ%&w-aﬁ_
?.A%thl rNE S %}%g?l N r 64a: R" = Boo step 6 Low. 64b. R =
Bstep 1 - NBS'(1 8"mmol) was added to a mixture of 60a (100 mmol) in

HOAc (20 L) and the mixture was stirred at RT overnight. The EIOAc
o s i B e T R s A s oA 2 1-
sathfatet NaPCORimheasdmbingd Bryanieshissinasidréd Na2504y, 134k),

filtezediant, evappmitedh ta Affond B0brasywhitessoliekthatwas used, withoutv.27
fypherpygification. WO 2008/071587PCT/EP2007/063224 - 45 -

The following were prepared analogously using 121b in place of 68b in step 3 and
the L-aryl-4-aminopiperidine {see Example 20) in parentheses: IV-28 (134a}, IV-29
(134c), TV-30 (134d)

IV-18 was prepared analogously using 68a and 1-(3-nitro-phenyl}-piperidin-4-
ylamine (CAS Reg No. 461720-07-0 for TFA salt, U.S. Pub. No. 20040106622). IV-31is
prepared by reduction of IV-18. Numerous methods for reduction of a nitro group to a

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-
vlj-benzamide (V-4)

sten 1 118a: R=CN 124
Rl W g = CONH,

V-4

Art = d.cyano-2,6-dimethyl-phenyl
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step 3 - To a solution of 60c (6.9 mmol) in NMP (10 mL) was added
portion wise NaH (7.3 mmol) and the mixture was stirred at RT for 30 min.

whadhgyresiiting solution was added 26a (7.3 mmol) and the s8¢k /063224

mixture was stirred at 140 C in mmrowave} for 3 It The reaction mixture
was cooled and partitioned between watet and EtOAc. The 5 agueous

layer ¥¥ ﬁxﬁ‘éﬁt%%ﬂé FAOAG (Bha ﬁ%ﬁ% INGthXIrAGEWerE WASHEEMER (10
brine O4§ filter d and eva d to afford 623 that was, g‘&% b
it E’eﬁm@ t'D E‘H%"(‘Sﬁe & 4 EBBRE RSN WA JabegT 0>
Eé:ftimunnge A y@ﬁﬂi@n@t@zfaﬁ%e‘imm&%ﬂm@%@@my@mmwb@ with
Afiae tbﬂd@@ﬁﬁg&@g)mﬂéeewmaﬂf@dr@e%zaa@aozsmi(sr@@&ﬂae 34t phgfied by

"aactan,mixture ‘é%”%@i%?é’{’dﬁm\ﬁ‘?‘é“ czd e daith DGM @0 of 122,

washed WI'[ §‘at te Né?COS water an nne he organic I%i?ase was

dried (Na SC}API) esolvgntc}/vas evla%oraégz;'}ﬁ? %}Sllg(l)igl %fcpv%'%?mm

urmin chrom tograp |ng With éxane
ﬁ@rﬁbﬂi@lﬂe‘ﬂfﬁ%ﬁ@ 1839 For %%‘té}ﬂ@} Hieyapssted BrracHisauieost 62pwhich
(828 v o) hackd2 (dP2withnod) inrliM (18 ealipwas stirred at 120 C for 2
h. The reaction mixture was concentrated and purified by preparative

HPLGg Jyynquadmﬁ@%hﬁlf@tqaﬁmnng\(ﬁﬁm ol S4pdaswhitgl of 124

lid if e ) e n of
B 0 TR RN s g e
Bt “ffﬁ@%a%?ﬂ Wé@ﬁ‘é’m @sa%hes WP 00 YTO0E) 6ridHC on a 30
t:ha@@NamLﬁEd@mhmhmmhéntplgmﬁatMnCN/léi@a@ affarchiX0UBegdR6%E of V-4.
(0.175 mmol), 66 (0.175 mmol, CASRN 180200-86-6) and TEA (0.2 mL)
in NMPh¢Xahd)yinasvsti tedratddafalogduslhesieadiiomimaixtited waspdfifiechd

Preparative HER G elHUAg, With. Mﬁ@ﬁy'ﬁ@ @fEO(QP@@&T(ﬁZz"/s)(ﬂLmhyI_
-48 as white oI|d 2@1 -26 was p eparggﬁ ously except in step

BBERRY r%ﬁ‘i]é R By SBTREHY 122 B AzbhitR {
4198-90-7) and in step 7, 1- bromomethyl -2-chloro-4-
meth&ngﬂﬂf&ﬁﬁpﬁgﬁf@ﬁg’%§ YEFREELINHER 3 109b was replaced with 3-chloro-4-
42bronhentethiph3-phitoradiertzateide- fprephrdd by MBS brdrhinationioprepared by
ekl @eAsmptnyk benzamide. S-02RNRA3 /-8R - benzonkrdd WBSwed by

red an % ously except in step % 60c was replaced with
3,5 |met)f{1y o hydroxy benzonltrlle (70, CASRN 4198-90-7). 1- 29

was ared analo tin Was placed by 70
8 AR ROIF O FICHIOToR M SRRy ORI RS 2
eepiaibed Wwisked 3 mﬁhmm@mn%%nméﬁewzérwwsw@ated bromination as
20Q8I-A1BIRCTIERZAG1063224 - 16 - Example 6 3-Chloro-4-14-
|4-(4-cyano-2,6-dimethyl-phenox-y)-pyrimidin-2-ylamino 1- pipe
din-I-ymethyl Ipr@ 40 B}ﬂﬁm%ﬁlo?%%) ]ar%ﬁlé\&@ Hrom Examp e 20) as

6d| et hen Sstep | - hydride (1 m I60/o|n
e e e
§ém%ﬁw%f@mfr@t§f%%ammw}nbﬁ @%n@&h%ﬁ)éyn%ﬁw MREVEORIADS; @la\sh was
Regadxal @E&&Mmmddedatmmmmm ixidbe wasxatirp@d Aor £ Bescribed

g%, {gagtionyyas complete the solvent was removed in vacua
afford 0.230 g (88.8%) of 68b which was used dlrectly in next step.

108t€9%a£w'§tw% B el andid2 (5 mmallas fused 21 499C

for 2 h, The reaction Sg ?ure W s cooled and purl y 51
RSO Gr SRS SIGEA IR E I ASHBRYNE (1:2) to afford 0.210 g (49.6%)
of 72a. step 3 - To a solution of 72a (1. mmol) in DCM was added TEA (1
mL), #essdalihg solution was stirred at RT for 5 h. After the reaction was
complete the solvents
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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15 were removed in vacua 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

w6 Eagakgtion of 72b (0.2 mmol) in MeCN was added TEA (B3 m#8Qi) /063274

and 73 (0.2 mmol) and the resulting mig(téjzrg was stirred at RT for 6 h.
After the reaction was complete, the solvént was evaporated and the
residue purified by preparative HPLC on a 20 30 x 100 mr@&\ﬂ;% ORB
column eluting with MeCN/H20 to afford 0.023 g (22%) of 1.-23.

Preparafjérbf 4-bromomethyl-3-chloro-befZéfiesulfonaif dg)(73)-  The
title cogfpoynd was pr BS/AIBRemedigtett brohet

chlorod4-makthyl-benzenésulfonamide (CASEN 51893427-6,
eta?., US. PiiBifation No. 20050282793)N wdf
2008/071587PCT/EP2007/063224 - 47 - Example1183-Chloro-4-{ 414-
(2-chloro-4-cyano-phenoxy)-pyidin-2-ylaminoi -piperid1- ylmethyll
-benzenesulfonamide (1-25)fH0e AFON ZAON 28
Ar0l-1fa......L-ii, -GN 74stilr?l*ér£{fc“ A R O TSR step
2 1A 2-ghloro-4- yano-phenyl | 1-25 5step 1 - Sodium hydride (1 mmol,
60% in oil )

RT. T

was adk

microvjavay Aftg

and the.; ods.pRase was extracted with EtOAc. The organic extracts

were dried (Ra2S04), filtered and the solvent 10 was evaporated to afford
0.234 g (84.4%) of 76a which was used in the next step without
purifigationstep EdkReehsPIHIOR10f 76adth @bty DG Mavas added mine (126)
MEERALAmMel) and e resiting mikureas,siried aLRT Jard B lery, o
the feaction was cgmp?ete, the reaction mixture was washed _seqUenhale ¥
R eMdratserRdASH3s 4Rt watvate e e Wit i THE organic

phase was dried (Na2S04) and concentrated in vacuo to afford 0.304 g
(98%}i6p 761 mixstap 0B 12§ ¢darswieiti on bt 2761+ GLrmed i NI 8yak) was stirred
adoant T (E-mghel) Bnddhe resulling pobstaiembs stimett atdhREF @Rified by

PRaAlIRk preaglionyaReAmPIeR SESHIIL MY ABANL e
-produce from glé%)lacement at the 4-position 79 was 20 purified by Si02

ORI thrrirdtdgdoHy aiutigertidEtoActhexane (1:2) to afford 0.107 g
(24.5%) of 78. _step 4 - To a solution of 78 (0.2 mmol) in DCM was
addedEA ¢t FHEY SR AR isitig sbRHA Was Srik@ B4t Ry 519
Afdphosptaaction vasiobmpleiedthérdolVehts ereTdon e htrdtednid MeCN (5

wacuQ A0, affend 01088 96LDA%) oy eliovs il Whieh as L diIFeS Y SR filtered

gl]l [&%X}[.lﬁlt_g e Wgsh golgcggtrxlfg&%t.loﬂie residue was purified by SiO; chromatography

eluting with EtOAc to afford 0.0215 g (38%) of V-7 as a white solid.

V-8 was prepared analogously except (4-bromo-2-chloro-6-methyl-phenyl)-(2-
methanesulfonyl-pyrimidin-4-yl)- amine (prepared from 4-bromo-2-chloro-6-methvl-
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

4-15-Bromo-2-(1-pyrimidin-5-yl-piperidin-4-ylamineo)-pyrimidin-4-ylamino)-3,5-
dimethyl-benzonitrile (V-15)



WO 20081071587PCT/EP2007/063224 - 48 - step 5 - To a solution of
secondary amine from step 4 (0.1 mmol) in MeCN was added Et3N (0.3
w@medang 3 and the reaction was stirred at Rl for 3 It The sQiatWamesz34
evaporated and the residue was purified b3y preparative HPLC by
preparative HPLC on a 30 x 100 mm C18°0DB column eluting with
MeCN/H20 to afford 0.006 g ( 11%) of 51-25, Exarrllple 8
3-Chloro-4-j(1R,5S)-3-14-(4-cyano-2,6-dimethyl-phéhpxy)-pyri
ylaminol-8-aZa-hjcyc|e43,
Np4 ¥

N (A Chstep,2 OA r4-step? :

OAri  Nt"1-46° 1% 'O8-Amino-8-aza-bicyclo13.2. ThdCtané-8=earboxylic

acid tert-butyl ester.80.was.prepared hy.the pracedure of H. Marquess
Df V-15

eta!, disclosed in|

General procedure for Cul catalyzed coupling (METHOD B- SCHEME F)

A mixture of arvl- or heteroaryl halide (1 mmol), 116 (1.2 mmol), K;COs (2
nmunol), Cul (0.2 munol) and L-proline (0.3 mmol) in DMSO (3 mL) was stirred at 90° C
for 20h. The cooled mixture was partitioned between water and EtOAc. The organic layer
was separated and the aqueous layer was again extracted with EtOAc. The combined
organic extracts were washed with brine, dried (Na,SO4) and concentrated. The crude
product was purified by SiO; chromatography to afford corresponding protected I-
{(hetero)aryl-piperidin-4-ylamine derivative (vield: 20-80%).

The tert-butoxycarbonyl protecting group was removed from the coupled product
with TFA and DCM as described in step 2 of Example 17.

To a solution of 109 (0.2 mmol) in NMP was added the TFA salt of 130 (0.2 mmol)
and TEA (0.4 mmol). The reaction was stirred at 150° C overnight, cooled and the
solvent removed in vacuo. The residue was purified by preparative HPLC on a 30 x 100
mm C18 ODB column eJuting with MeCN/H,O to afford 0.023 g (26%) of V-15.

The following 4-amino-1-(hetero)aryl-piperidines were prepared using the general

schemes described above.

(heteroyaryl-X + 116 = (hctero_)aryl—}{D—‘NHBoc
132 134
Product 134 Starting Material 132
3,4,5,6-tetrahydro-2H-11,3 |bipyridinyl-4- 3-1odo-pyridine .
ylamine(134a) _
L-pyrimidin-5-yl-piperidin-4-ylamine {134b) 5-bromo-pyrimidine
1-pyrimidin-2-yl-piperidin-4-ylamine (134c) 2-bromo-pyrimidine B
[3-(4-amino-piperidin- [-yl})-phenyl]-acetonitrile 3-bromo-phenyl-acetonttrile 8
(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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A mixture of 3-chloro-4-methyl-benzamide (388 mg, 2.288 mmol, CASRN
24377- 95-5)), NBS (456 mg, 2.564 mmol) and A1BN (100 mg) in CC14

wk2OnRle)yegs heated at 15 reflux for 4 h at which time TLC anﬁbﬁﬁ)momﬁszm
indicated the reaction complete. The rea tron mixture was concentrated in
vacua to afford 0.426 g (75%) of withouit Purification for the next step

steps: [ aﬁ‘u&i&!’%iﬂéﬁ&ib ’1U)&}He&tﬂétté%if6‘i’t€nhﬂ\é mmehand '?}e’d‘féﬂt?sétffdt AR
in DéYIzl(—jégo mL) was stirred at RI for 6 h. The mixture was poured into B

wat mL) and 20 extracted with EtOAc. The organic phase was

washéttanithebirine e o INs2 8oy Hfiteredt and evaporateckeTieltesitide

co 1ta'mmg 68b was used in the next step without purification step 2- A .

mix Wb’ﬁﬁﬂo"?&‘ 5\6 ttwdw&i%' @menal i r-Bedirwasheatet g
sealed t hen no startrng material was detected by B

ro
TLCfl tHE %’V 63 OW %e&%b &b RT and concéhifrated in vacua. The

crude. product 82a.was-used-in-the next cfpn without-fu Irfhr:\r purification.

WO 2008 BB 7T IEP 20071883224 - 49 - | > SRS TER2 mL) was| 4!
adddyteaishiutistcof 82a (1 mmol) in DCM (10 trﬁtaoattrétr The mixture

wassstireed at Rjeodernightahdthe solvent was evafibrated da-adtfandle
0.348.0,(100%) 04, 82b. step 4 - A mixture of 82b (1 mmol), 84 (1 mmol) A

was.stirred.at RT overniaht. The

an CN ( 25 mI
reactrinim%&‘t Pépwg aﬁml AHA OB Aatve HREC SN G SR EB0 mm c18 A

oD @o&lmﬁpetmmélwﬂthflﬂﬂte@wmﬂﬁt{d%ﬁbrd 0.04p4rg-(829%)ifld -46. A

WaST B ARSIy eXcept N StEep 4, 4-bromomethy 1-3-
ch ozrop,]% ! i(_ZI laced with

HrOm __ ] _ I ?egnzenesulonarnl .101-49,1-50 and 1-56 |
were prepared analogous y except in step 1, 68a was replaced with
5-bromo-2,4-dichloro-pyrimidine and, in the preparation of 1-49 and 1-56,
in steg 64 ‘JAPMFPQ @tt@ﬁ:l' ?’;95"@898%%@?{%}"&5(t@?&%‘:@‘%d"’mmo prpu’tdm 1-

omomethyl lor ethanesullony ne an romide
LR AR S Tk DT e T B b BRgyycrered
fp%@ﬁé@h&%@rﬁﬁ@ Bspectively, using the ptocedure described in step 1 of example
trgluoromethyl-pyrimidin-4-yloxy1-3,5-dimethyl-benzonitrile (1-55) step

1 - A mixture of 84 (20 mg, 0.922 mina CASRN 3932-97-6), 70 (176 mg,

1.2 mmabh 2603 (1.27 g, 9.22 mmol) in DMF (20 mL) was stirred at RT
overnight. The 20 reaction mixture was poured into H20 (20 mL) and

M i fmgfegdw q;n(i:J e AHIANE AliA qr? 7
stk el d b i &rﬁ’%ﬁbjfg S

ﬂfavwelmthrh@l)wﬁsmem@mmm oterHight 3Phbs rdelctbrdmbdire
Was Jsifiediby-prepaa@tive il Gron a 25 30 x 100 mm C18 ODB column
eluting with MeCN/H20 to afford 0.182 g (61%) of 88a as white solid. WO
2008/0 MH8LRPEL/EP2007%4Q63224 - 50 - /st £=5Y

added to a s|ut|o of 88a (O Mol M (F0ThHL) a8 RT arnd-s%-rw
overnight. The“sbivent witémoved to affor t+6.0392-g%100 N&Br'88b
which without additional purlflc NysgieR 4, AMidture of 88b
(0.1 m\ri% @G?ORI“ Wfmol) and TEA {6713 in3MAeICNIS (2 rnL) was stirred
at PT ov&thi ght,,The reaction mixture was purified by preparative HPLC
on a 30 x 100 njm 08 ODB co@mnelutrng with MeCN/H20 to afford
0.0487 g ';[n OfI- %ﬁ’]p 10" '3
412-11-(2-ChQroz:m rsulfog %L)-piper
din-4-ylamtno1-5-fludfo10 pyr midin- 4- nyyI B,5-dintethyl-benzonitrile
(1-57)  step 1-Amixtyre of 90 (500 1g72.99 mmol, CASRN
2927-71-1), 70 (485 mg, 3.3 Mmolj and K2CO3 (1.24 g, 9 mmol) in DMF
(20 mL) was stirred at RT overnight The reaction mixture was poured into
water (20 mL) and extracted with EtOAc (3 x 10 mL). 15 The combined
organic extracts were dried (Na2S04), filtered and concentrated in vacuo
to afford 0.633 g (76%) of 92.  step 2 - A mixture of 92 (630 mg, 2.27
mrnol) and 12 (460 mg, 2.3 mmot) 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

4 Va1l (R=1)




20 eluting with MeCN/1-120 to afford 0.610 g (61%) of 94a as white solid.
step 3 - TEA (2 mL) was added to a solution of 94a (1 mmol) in DCM (10
wnkgoatoR kg7 he mixture was stirred at RT overnight and the SQiyent\WaSs3224
removed in vacuo to afford 0.341 g (100%) of 94b which was used without
additional purification. WO 2008/071387BCT/EP2007/063224 HPLC on a

30 x 190, mm;G1.8,QRB columnp elyEing-withVeGNH20,1q affard 2.035\9.0r and

%) of 1-57. 4-15-Chtoro-2- [ . . .
O S s STy T irdite s for 4 b The resction
Py R doglestylod BrelirplatHy seieprr G mitrite (A8 ) Mra sepidprairgenrtitioned between
aralogadshescepNuHE stemnd, 100 was reRldee W0, ), filtered and evaporated to
2, patrichloro-pyrimidine (CASRN 5750-76-5) Example 11~ 444-
[4-Amino-5-bromo-6-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-

ylaming] -pip. rigbin- | )é thyl 1 -3-chlor réz nzamide (11-2). NH,NH, 96
2o Ao, R R TP TR o s o
Stesped Hosgesribedin KipnnlcedthivgtBomddl Eimyl-phenyl 10step I. -
Sodium hydride (1 mmol, 60% in oil) was added portion wise to a solution
of 70 #eRIME heR Tasnethet rssiftnd sdlutiorpnd s Stivfeddop k0 fnim afford V-10.
the sedivnbphenexdeseliiianivas addedn96 (1 mmol) and the resulting
mixture was stirred for 30 h at 130C. After the reaction was complete, the

1 reactippawasc.partitioned between EtOAc and H20 and the water phase
was extracted with EtOAc. The combined extracts were 15 dried

tlazsaditiied sndtinsoentyan et ARGl o 5.

hicﬂ_tvlﬂ's used ”;Jﬁ %%‘ X ut further purification. step
Bt BSO8R e was added MCPBA (4 mmol) and the resulting
mixture was stirred at RT for 4 h. After the reaction was complete, the

reactiof friditenidiiddietrdodaent it dieiratedndds 33 4k d-5 mmol)
satUtated MalO@3-LEhe 20 bngamt) phdskewes: dingdr(iNa2S@ut)silteded RT for 6

15 andaeparnttatad Ryachia iR Aferd01123 g438.6%0 0L A8RWRICRINAS s purified

sed without r purification. WQ. 20 071587PCT1EP20071
VEEPHYI B puelon, WO SPIDTISRIECTASTAGLLIGHRRS
Ainsh a8 aidéd Un@hedted at 1500 C for 2 h to afford 0.197 g (90%) of

100 which was used directly in the next step without purification. step 4-To
a solutiemetel0 (0.5 mmol) in DCM was added portion wise NBS (0.5

4-{2-[1-{3-Chloro-pyridin-4-ylmethyl)-piperidin-4-ylamino|-pyrimidin-4-yloxy}-

20 3,5-dimethyl-benzonitrile (1-33)
s »C NHR

144a: R = Boc
step 3 [ 144b:R=H

Arl = 4-cyano-2,6-methyl-phenyl

33

step 1 - To a solution of 149 (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

25  was quenched with a solution of 2% NaOH (10 mL) and extracted with DCM (3 x 10



10

20

[
w

5 mmol). The resulting mixture was stirred for 10 mm at RT. The reaction
was quenched with water, the mixture was extracted with DCM, dried

w{Naas@dxffiltered and the solvent was removed in vacuo aftare/0p2é@ 853224

(100%) of 102a as a yellow oil which Wagédlrectly used in the next step
without purification. step 5 - To a solution of 102a (0.5 mmol) in DCM was

%%edrﬁg&ﬁ%ﬁq&la@mé@%&{@ﬁ%%%@é%ﬁﬂ yas siisrpd AR Idfats bo,),

tert e reaction wa concentrated in vacuo
S Oh T4 05 D Tt Aol 8 AR WS Kb the next
step Wlthout %arlflcatlon step6-To a solutlon of 1026 (0.2 m

MeCHNifhas abIBaOTER G/ TrbIY At SR (615 Himesty the s W@M 4 mmol).

Mixtoreliag stintedeat R tioedah SATE othenighttidhawes ios oompletestiteoled to
@ek\z%ﬁvqa&@%@@maemghﬂef@sid umw&ﬁmuﬁ@myap@amwa BP9, the

100 olumn elutin eC t afford 1
b e R A e o
rPé I%Q:@ ¥y #H& henzyl bromide in parenthesis: 11-1
(4-bromomethy1-3-chloro-sulfonamide), 11-3 (1- 20
brometeizthy Toa chisfsaohbikaeaurer))-behzdhensridaplé A 21 mL) and the
BeCoitorosdhlido Hiv(d-cyyand -2 Tethy b phenylarvinay-pyrinidice2sdaminakpio to

Bﬁ‘ﬂpdrlf é)iﬁ&%ﬁ%dd&%%ﬂ%ﬁ%lﬁ&%% @éﬁel’@t@}[yy\gﬂlom further urif cation.
2008/071587PCT/EP2007/063224 - 53 - step 1 - To a solution of 23

mmolg in fA wals ﬁg:a%%%i%y {ﬁmmglgggzoglltg}&(lo ﬂnéqo%o Cin

€ SO utlon was stirred

é@ﬁéﬁ% @rhc ﬁf’ﬁé Fea”Ehtf) Fﬁﬁﬁmar%lw%fcw@vdiﬁﬁadt% Rmﬁﬁdeplﬂé“ér&t@téfford 29
wed fittnedt B3d wwaghedstidroughly with IPA to afford 0.204 g (80%) of

106a. 5step 2 - To a solution of 106a (1 mmol) in DCM was added
MCPBAu(dptermol) and the resulting mixture was stirred at Rl for 4 h. After

the reaction was complete, the reaction mixture was washed sequentially

with S?—Mi’{@ﬁrbﬁ%ﬂﬁ()@i% sheaturatec NatHHO8, WH&%?T GAMC2-ylamino]-
ase we %%%e (ZO’J C:)S,ﬁ" %tered and evaporated to afford 0.296 g

?]EB(&;}I TGste TO a solution of 106b (1 nunol) in NMP was

added 12 1 mmol) and the resgiting mixture was stlrred at 150C for 30

vacuo tq)q{ford 0.0864 g & ~gESIred il
yeIIow oil which was dlssolved in MeCN and to which was aﬁded TEA (0.5
nmlﬁ %ﬁi[%’go 2 mmol) and tH&%esulting mixture was stirféd*at RT for 6
hstAfter the reaction was completed, the solvent was evaporated and the
residue was purified 20 by preparative HPLC on a 30 x 100 mm C18 ODB

columgg yﬂm&mﬂhﬂ%@%%@d@;ﬁfm &@Qﬁm(@%@@hﬂm&)m@ (:o mL)

@Alsos 1 1‘ W (Sargdw 9'% 0u% tglsén {he anﬁlqe agdi b%nlz wa er &00
arént eS|s 11 > A? ano 58 meth@(‘)]alS niline, %% ﬂlfﬁ
@ RAGS64 %?@tﬁg}ién?‘yh%mg)mﬂff %aezf siscndah sy nentifpRarated.

8‘&): dibBi{daproms-2 Gadirdetinl -£20 Anilitte; G6hlaindd BeiBinic extracts were dried
(4dreyano; &1 RsdimeinybARNNG 1SR aRY! 4rREemRmEt¥ pdrified by SO,

chloro SHERa Ez’ Hdd SRR PIERS gymlgyﬂygo; glysis of 111-13 with LiOH

in agueods Xam

(2-adoro-4-methanesulfonyl-benzyt eridin-4-ylami yrimidin-4- 3
ytamitsRs, wwﬁw %' it ﬁiﬁﬁ?a% &Wefgr%ﬁw 5%1?(%%?881.5& 10
mathBresufdryb- benuynplp indAbliF-AL8 ket pirind dinBd-{taminoE Be3vditure

matbythenzenitilgcd 190 9L YVEI2808/0/1 SRR AL P200 616322t asd4vas washed
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109a: R SMe= Bee step 5step 7 1090: R= SO2Mel1110: R'-H 111-1: R"
=H 111-5: R" = Br step 9 step 1 - Preparation of

wd-ayano:gs6-dimethylaniline A mixture of 4-bromo-2,6-dimethyanilingss2z4

(7.5 mmol, CASRN 24596-19-8) and CuCN (37.5 mmol) in NMP (10 mL)
was stirred under microwave irradiation at 200 C for 1 h. The mixture was

meﬁﬁ@t%@em{m{ﬁpﬁ WRHEE G Mlahand SOAG RRUNLILIR&RIRCRIAIRA in
as f|It red aq% ate was. separated The aqueous layer was

extrac (}e\}\ll e ombined extracts were dried (Na2S04). The

solvent was removed in.vac a to afford 0.383 (35%) of 107 as |I% Elnk

colid #FRch ciTPBE UL MO FORREN i hetioh PORiaptd DIPER (0.2 mL)

2@ hievedsanidthylsulfe ssalsdrizbictecidy68ier 20 dinmibk BRSRNB3250-entrated

83d2) wisis Bl ety BERY N B BUSp efisiam of kid\Iddd, (25 Brmmalviite solid.

anhydrous THE (50 mL) at O C. The reaction mixture was allowed to warm

to RTrgnehstired qvesnight M@%@éﬁ A}aﬁhﬁg%e@amm@@dw@@ic@m 124

S) re dd uentiall enc ‘12 ereactlondTh eC|

T D R e R T el e
Wé@eﬁ%é?Wsmﬁfhferéabsﬁaoévaag&éiedlféimr@ Q%HF@FW described in
magthyds ulfonyllaenzyhatbohels(66h) asaolodess it sivhieh ivasriskddn aexted out
%Wmm% BEH“@&H}MQQ%{QQ SIOR 3 AR BRE 0.Pmeb YRS 28de L Id Bmine, 2-

solution %} § r{} I} n Et20.(50 mL). and the reaction rmixture was
QUL ﬁ’f’ gF W%B"H%‘ﬁ)%@&%e“ B 1o IR GeRER hifes PERLR M ocedure
Thissybed et dikfteshmithe £120 and washed with water and WO
2008/071587PCT/EP20071063224 - 55 - brine. The organic phase was
dried EMa2p@4)5and the solvent was evaporated. The residue was purified

by Si()) chromatography eluting with EtOAc/hexane (1:4) to afford 5.25 g
(87%} ¢ dchitotydmefhyisnddanihenayt) bfomide (66 it dihiteykoticho] -
§§ﬁ9r1élm A o xﬁgﬁe&%@q\ﬁ gggnol) and 107 (2 mmol) was heated in neat
In"a sealed’5 tube at 160 C. The reaction mixture became a clear solution
after 30 min and started to solidify as the product formed. After 6 h, TLG GnNg,
indicated that no starting material remained. The crude, product conta|

Egjptmext step wjthout further murlflcaBtlo%
dded-portiofivibetdgs6lutioreof CON potnd 1G€

ik reactioticmixture i,, ,_ aq to)
to RT and stirred for 3 h. The"Factlon mixture was quenche Wlth
NaHSO03, diliged with DCM and V\@;;,hed sequentially with sgiu; rated
Na2CO3, water, and bripe-+he-erganie-phase-was-ekied (Na2 0O4) and
the solvent was evapora B8 The IO AR Rimd, by Si02
chromatography eluting with EtOAc/hexane (1:1) to afford 0.573 g (95%)
Of 109@ l%c@nﬁﬁﬂ%wﬁ}(%ﬁﬁo@i (t@fﬂ@ﬁ'@@%nﬁj@ {8 zgffmm%)iiﬂfa_s carried
m €Scr ev(xllas |rr§d fat 150 ﬁC ernlght. Reaction mixture was purified
B preparatlve €onaso: i ‘'mm C18 ODB column eluting with

MeCN/I-120 to give 0. %) 0 II ite sqli tep.7- TFA

(1 M3 ﬁ%@é)sﬁ?%ﬁs?n?om BTy BeH BB TR st 36 1
R¥iSthel rﬁi&iwes\ba%teim*e@%t RN gverhig bt arel theigolvéitnesstamdbed
taiediosdves 208 @r{keQU):af 3ddRed bySIaD, Grrénmatsiglef blin(d ouRDp(73%)
6p{L mmol) and TEA (0.1 mi..) in NMP (2 mL) was stirred at 12T

overnight. The reaction mixture was purified by preparative HPLC on a 30

X 100§marr%C{1§ ODB column eluting with MeCN/1420 to afford 0.060 g

(80%) o T11-1 as white solid.

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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step 9 - NBS (0.067 mmol) was added to a mixture of IlI-1 (0.067 mmot)
in .DCM (5 mL). The mixture was stirred at RT for 1 h and quenched with

wwatesf1imk). The solvent was removed and the residue wasepyifieddye3334

5i02 chromatography eluting with EtOAc/&exane (1:2) to afford 0.030 g
(64%) of 111-5 as white solid. 30The following were prepared analogously
using the aniline and benzyl bromide igyarenthesis: 11157

i '1 ijine, Bre

“4? methanestiforyl-benzene)|

analogously except in step 8, 66 WasBre Ced with iso- propyF”I -

romomethy tidschterosenzeate and aftemstep 9 the carboxykic-acid ester
ShiveirdlyZde with Ligt 1R §&§ueous THF. ExampLe 14

54r7111.,58)-8-(2¥loro-4-methanesulfonyl-benzy1)-8-aza-bicyclo[3.2

oct-3- ylaminoi-pyrimidin-4-ylaminol-3,5-dimethyl-benzonitrile (111-12)

step m%-ﬂe@/&ﬂlpmmf-bifér{é-@z5-¥iir$|§tﬁwlpﬁéﬁ§ﬂl*£3%-50—3} in MeOH (250

nehlosoAdnethanasoliony)-phémydn asiep dnvipixiueTof-campesndsiQA6:d at

("bQérlfH}OJ)d%Q:l@Pa@o H‘R@d %&Mﬁl&%@@} EO Wa%,ttl F?%g v%slfﬁg'&ed and the

leernl%vt The crudegéeactlon mixture wa d by tlve HPLC |
PR50°% £805HH B GDE WIS ‘é’iﬁﬂﬁ % St Yo thout
GussYop offieegas white solid.  step 2- TEA (2 mL) was added to a

solution of compound 120a (1 mmol) in DCM (10 mL) at RT and stirred
overnigipt 2 FH® volaltiieomateiiabvias Temoved ifraacu to) 115 Hfidrd (60769 )gn ice-

(12evpkaf 120Mwhich ﬁ&ﬁ%%'@% Qg(@tliﬁﬁ‘%lipuﬂﬁ@ﬁm?ﬂrre wXl€Rrdad to

ﬁ |xt re of 120b O 6 0.1 mmol and TEA (0.1 mL) in MeCN (2
fﬂ stir ed ¢ er 1 ost ent w OVed 11 Ydcug, 16 re e wa
) was Stirre overn & solvent was evaporate e

&rba%w&@rffréa%ﬁmpaﬁa @ﬁpu@eéﬁlaiéwelﬁlﬁﬁfﬁ@ms@@Bw@ﬁw and
etuttagrwitil MeGMiH 2 ta-attbre 0204246505 05, Ihteb2 R0ExamMplatord 2.8 g

(@ ol 4el 21l s(t% Chierad-methanesylfanyl-benzyl)-piperidin-4-ylamino]p
yrimidin-4- ylamlno -3,5-dimethyl-phenyl)-acrylonitrile (III 9) WO

2008/07158 7RG T/ER200 JThe.start d
ol Qgﬁgyﬁ 4 K néa rcgf; ?§§a2 ?355;3{ LHQ%‘?S‘% vl E’{%g’rﬁrr% added

&}a%éé&%gp‘ﬂéd@w@ &}&f&%%ﬁé%ﬁﬁ%@ﬁimé‘qn%%d&i an %&éﬁ&oswele
mistaighof THR s 18 emme o del] BH(@Aa)2! (0.83 6 mimopyddisbiolyl phaspbing OAc.
(4 Qe achanitilerCkbsmmols anch EE AR 62.m mme WRGNHRL was

m a 140 C in a sealed tube fo It The m|
B e L e R I T e e

ISR G SRy Bt pedoRBARE Ak (1 Eﬂcfé’affBFcFU‘%B‘@dU“ was
(80%y0b1 34y alsrahiteogolichy to alStep @ 1. TEA (@0t yivastadded to a

solution of 114a (L25 mmol) in DCM (10 mL) 10 at RT. The mixture was
stirred’a¢ Riberssghtad bendohedtwag semoaved:ibedifarled. 930 8(H0%) to

el P50 which was condensed with 124 as described in step 3 of example 24 to afford
Ii-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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step 3 - A mixture of 114b (0.2 mmot), 66 (0.2 mina’) and TEA (1 mL) in
NMP (2 rnL) was stirred at RT for 2 h. The reaction mixture was

woancentrated and purified by preparative HPI,C on a 30 x 108 mpeohBi063224

ODB column eluting with ivieCN/H20 to gmafford 0.080 g (72%) of 111-9

as white solid.  111-10 was prepared analogously except in step 3, 66

was replaced with 4- bromoinethy1-3-chloro-benzamide (84). 111-1g\WaSc¢ H,
prepared yatgating 111-9 with NBS as descrlbed in step 9 of Example

2008/@&211587PCT/EP 07/
|Ar4-eyano-2,6- dn,gn th %nyl
3-fluorolpeno % grrgmol) 116 (37.2 iy
K2CO3 (49 6 mmot) in DMSO (21 mL) WS stifred a
qoofetrTmixtoTe-was-partitored-between watéftand EfSAC. Hiie § adileous
I yéJr Was %%ﬂé&’éﬁ’\ﬂ’f’ﬁ?@ﬂdﬂ‘&‘ﬁ'he combined organtt fayerdaiBraNt,

washed with Brine, dnied (Na2SO4); filtered and concéfftrated in vacuo.

The residue was purified by Si02 chromatography eluting with

EtOAGHEYan® PRy 1o Afférbe:BaqnisTed) e atieuid methstestor (FRAS(@unol), 116
lohian addes (0 @-mxre of (l8an R4l b.mmoprii RCGMHALA)MLLRe (10

mm%swgﬁe%igf% at B\Ia%@m'%é@s&avmm%egd@ %ﬁ%gr&% ge{%gamm
ﬁﬂét% JQ:LSb hich was used Without further un |cat|on step

}ﬁabmc BT FRRSHCoem{Gls ﬁﬂﬂayamefms @fmmai)“’ﬂh
I NMP [hanbinhiasdtiread acIB0C ovetnighitedt was pindidditl(Na,5O4) and
p@apaﬁaﬁ»@ HPlE.OMa SR AIQOWRD ri OB COlump B HERA WIRo afford 0.91 ¢
ng/;N 20,to afford 0.100 g (48%) of IV-4. 15IV-5 and IV-6 was prepared
analogous y except in step 3, 98b was replaced with 4-

(5-br -2-chloro-pyrimidin-4- 2 6 dimethyl-benzonitrile (

4- (2 % roﬁV Amidin |n¥4 %‘%(Sy Xél%ael y benéo%?ﬁ‘1 ﬁgz(ggb)i}%égj(}f vely.
PorreHainy @f wede %}%éﬁ%@t@ha \GtrsusKyedilzines 68k eherse siephebestmple
8horeSpectively ‘dherequdeasngadate pydmidipapiatbd iR (serfxampes-

g‘ﬁl)or%OEﬁ?gPQl? 57 methyl-benzonitrile and 152 as described in step 2 of example 24.
4-12- [1 (3 Methanesutfonyl-phenyl)-piperidin-4-ylamino]-pyrimidin-4-yloxy

%0385 eé%yﬁguﬁ} é ftilﬁﬁot}/nlx%)olwc’?d LiOH {10 mmeol) in THF (3 mL) and H,O
(1 mL) was heated to reflux and stirred overnight. TLC indicated that starting material

ga A v A
CASBN 73875‘ 95-0) and
Q@X@Emgj}\t{LThe

was consumed. The solvent was removed and the mixture was diluted with water and pH
adjusted to ¢a. 3 with 2 N HCIL. The product was filtered and dried in vacuo to afford 458
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,SOy), filtered and concentrated in vacuo. The residue
was purified by 5i0, chromatography to afford 0.040 g (82%) of IV-46.

IV-43 was prepared analogousty to IV-46 except 152 was replaced with 150 to
afford the corresponding 5-bromo-pyrimidine and in step 5 ammonia was replaced with
Z-amino-propan-1-ol. 1V-42 was prepared analogously to IV-43 except step 5 was
omitted.
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120a: R =Hoc 120b: R=H step 1 - A mixture of
1-fluoro-3-methanesulfonyl-benzene (5 mmol) and 116 (5 mmol) in

wB3REA-t2gmL) and DIOS() (10 mL) was heated at reflux for 4@-hepbtRhee3224

cooling, the mixture was poured into wate (50 inn and extracted with
EtOAc. The organic phase 5 was (NaZS(Y , filtered and concentrated in

vacuonThe. rrr%%tr Was B &9 9@&%@&9@5&%@& &rlrﬁmqwmomo 2
E{l Ac/hexan§ to fford %) of 120a as white solid

SO IC) Was Sdted 1 %S %Zroi’% (3 85 MIfON WD ré‘rm? gously to
AP &R aind stiredran Rivoverightl The wohvent weis yemovediteadforthe.
2.3 g (100%) of 120b which was used in the next step without further
purificationple 28tep 3 - A mixture of 68b (0.0774 minot), 120h (0.156
mmol) and DIPEA (0.2 mL) was heated at 130 C in a sealed tube for 5 h.
After qopling,( the mitiueetnasheontepisatridand lpurifiet By iSRlin-4-ylamino} -3,5-

ography.§l gtdq,g]\yjth EtOActhexane (1:2) to afford 0.033 g (89%)

of IV-10 as white solid.
4-(5-bromo-2- - DYk

Imidin-4- ylox ) 3 chloro-5-methyl-benzonitrile
5r@lethy -bengzonitrile

. e (CASRN

tively, with %’60 scnbe d pstep 1 of

A\ prepared anélogously ug LE SMe
ﬂgr}emﬁesrs in place oftg8bH 1 Ste L% 950, Me

(4-(5- bromo 2- chIoro pyrimidin-4-yloxy)-2,6- dimethyl- benzonitrile, 52)

IV-11 (121b), 1V-12 (121a), IV-19 CHLCN

(4-(2-chloro-5-fluoropyrimidin-4-yloxy)-3,53sgimethyl- benzggtsle, 92), IV-20

(4-(2,5-dichloro-pyrimidin-4- gVO 2008/07587PCT/EP2 ._‘f_l, - 60 -

yloxy)-1325-dimefhy-benziitdle) V21§ =N 7 T

(4-(2- chloro 5- trlfluoromethyl pyrlm d n-2« #methyl-benzonitrile).

oysly usmg{12|n place of 120b and
using t eub%ﬁfﬂ’f@ﬂ%’y‘h?ﬁ?ﬁ‘fﬁ’@ﬁlpar3ntheS|s irvplace of 68a in step 3:
IV-13 (4-(5-bromo-2-

chlororpy Bp& &t%}{lg%(ym %QEQrﬁe@SH?ﬂ ta%%%}'&rﬁ%tep I of example 27 except
Bromao-2- Iorogg/rlm in-4- %3 chlor qE%rrﬁth Ibenzon
é’(/gi é?ﬁ‘i‘%% ’H‘IEF -Q)I%‘S?y‘i - ERZOHit )}W‘ﬁS
@Fﬁ(czlbﬁﬂdrbsﬁlé cf—‘ﬁ%ﬂﬁd’rﬁoéﬁfgﬂﬁi&}'@!s -dimethyl-benzonitrile, 92),
1V-16 (4-(2,5-dichloro-pyrimidin-4-yloxy)- 3,5- dimethyl-benzonitrile),
IV-17 t4p(2-chlorotB=trifflitioBethybh yrich idimsdaplox§)dBiiethylbenzonitrile (2
mqmehmwhla@raaqmgilﬁ)d sealddeufllawing werﬁrpre%r&d ARG UEMe clear
the tituted pyrimidine -ar mino-piperi

Sy B SR aﬂﬁ%f(ﬁrcp BB, (155 LB ndicted
o nesingrpalgrishsgyainedod prognds I asuny 5 CEodl freee)tewzﬂrom
(LOBby 2856)ad&The following were prepared analogously using 121b in

place of 68b in step 3 and the 1-aryl=4-aminopiperidine (see Example 20)
in parg @ﬁhﬁS%UMﬁaaélﬁA@D 1Ms 29 4dBA6)i -3 134ddl utid Vol BMWaS mmol)

RIgRatedanalc gd%s% uging G3a 9{1:‘?1311(1% Dftre: RQ‘E%%Q %“r’é‘i“a%a stirred for 3
Iar ne (CAS Reg NG, 461720-07-0 B%}r TEA

fﬁ%‘"éﬂ‘) e WIApFapadaBy Read ésreﬁibrtr\é RO Ribvashed
memﬁell‘bmédmwﬁedﬂ‘&arﬁiﬁbgretﬂe tond brinaframipreiexibtandaardied

We&hkmwﬁrwfﬁariaﬁa%réeﬁxﬁm@rl@eﬂzﬁmmed The residue was purified by $i0;

Aﬁt%rﬂﬂpﬁ% 2 Amethy] @%@WJ)‘?%“O}@X Jof 1745,

din-2 ﬁa piperidin-1- yli-benzamide

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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1182: R=CN 122: R =CONH, WO 2008/071587PCT/EP2007/063224 -61
- slept - To a mixture of 118a (8.71 mmol) and NaOH (8.71 mmol) in

whink(@QsnL) was added H202 (10 mL) dropwise at RT. Thepmidisr@ovass; 224

stirred at 50 C for 0.5 h. The aqueous Ia)§ r was extracted with EtOAc. The
combined extracts were washed with brine, dried (Na2S04), filtered and
conceafraied ipvacua, The residue was purified by 5 3i02

chromatography eluting with EtOAc/hexane (2:1) to afford 151 g (90%) of
122. ., step 2.~ 5 S luti 2 (8,3 mmpl)._in
o 200 Ry The oo W S e 2 -
PR b dheREr HRiERaS ¥s&Y in the next step without further
purification. step 3 - To a solution of 109b (0.2 mmol) in NMP was added,,
the TEA salt of 124.10.(0.2 rnmol) and TEA (0.4 mmol). The reaction wag
stirred at 150 cdpled and the solvent removes
residye was purifigd by prgparqtiveHPE
column eLutingewith MeCN/H20jo af )
following were prepared analogotty using the substitiitgd pyyifrite

piperidine in parenthesis-in-stepy @: ¥-44&09b, 118a), V-6 (3 H
4-(4-bromo-2,6-dimethyl15pFiéndky)-2tmethanesulfonyl-pyrimidine, 1206)

and V-12 (109a, 134a). V-9 was prepared analegosty gg@l;égﬁﬁj%ep 3
10913 was replaced.with 3-chlore-4-., . PTG,
(2-methanesulfor%?i-ﬁi%%ﬁ?ﬁﬁﬁ%%%ﬁ Iyl-bséer%)z%;%& Phe Tattefis
prepared by the condensation of 26a and
3-chlorbeghpdrasyroehigthiyivbe naonidrite fadl dvsedtoy MEOPBAGxidatipla.27 except

20Mwas Prepare Rk candensationd-ef d995.and Jdla Mo FRmRlgibed in

2 escribed.in s he present example followed hy NB _
R R ST SR P o
BIBISHREIS) BT ERS oY BPIODECS Y L92E REHPR RAmpIdIDssad-4-hydroxy-
tesoribed ér{ BT2pa3dt SepieseittedXanipiel V-bhwak prepared I3yb was replaced

%%@?ﬂ%ﬁﬂ%&faﬁdéb?@& and 52 (step 3) was carried out by the procedure described

bromo-2-metha llonyl-pyrimidin-4-ylamino)-3,5-dimethy1-benzonitrile,
Whit \?vgs%ra’é?j]gge%iby NBS mediated bromination of 109b, and 1346

(see example 20) as defscribed in stﬁg eﬁﬁf thel present ?xample.

V-5
and \ESRyeré (REPHTES by NB S THBaIAMY BSi BEEAGa) L mL) was

(iSRGt
reSpeedivetynsd debeributimestep 9hEaiipléai3030ENHaMIE019L) and brine.
34 4444 (B)uryrnodviay De2 Sodimrethyiphanyaminelaytimidn2r78b which
inoj-piperidin:1:y1)-hen i A TRV
ﬁ%g?#g%ﬁgg%%ﬁ%}% e%y%@é%?h(g{ﬁagﬁélsfm%ﬁﬁpyrimidin-4-y1)-amine
(126) was_prepared hy the res descri i scribed in steps
e SRt SO B L b RS IAaC Rl T L) s
adgfsiaersIsliprehiy- Ehire 5 S8 G -TRRREIRDITIDE (4 AiMBliddo RT and
12444 Bmmoflitia NMEN(8-mkywassiired atd &6 Gioverighiticbhe sadvent

WAS SUBRRAIRCABEINECIN GG PRAUCLWREH YRt By preparative HPLC
on a 30 x 100 mm C18 ODB column eluting with MeCN/1-120 to afford

0,47 0 [ ' .step 2 - ixture 28 (0.
o R S ol et e e S SRR O s
é@?&ﬂb‘?ﬁ#ﬂ@(@%ﬂ?ﬂﬁiﬁﬂf‘?ﬁ%f@%ﬁﬁ;) and MeCN (5 mL) was stirred at 140

C in a sealed tube for 48 h. After cooling, the mixture was filtered and the
filtratd$EapéoHeentrated. The residue was purified by Si02

chromatography eluting with EtOAc to afford 0.0215 g (38%) of V-7 as a

white 36fid M8 Rvampréparedemalégbusifrekpbptylamine)-pyrimidin-2-ylamino]-
fAeramp12ythigrar@iinethydighenyalraiide (V-19)
methanesulfonyl-pyrimidin-4-y1)- amine (prepared from
4-bromo-2-chforo-6-methylphenylamine, 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 WO 2008/071587PCT/EP2007/063224
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-63 - Ar' =4-cyano-2,6-dimethyl-phenylv-1.5 General procedure for Cul
catalyzed coupling (METHOD B- SCHEME E) A mixture of aryl- or

whetesaangkhalide (1 mmol), 116(1.2 mmol), K2CO3 (2 mmol)s k(804 7/963224

mmol) and L-proline (0.3 mmol) in DMS_QZ@ mi.) was stirred at 90 C 5 for
20h. The cooled mixture was partitioned between water and EtOAc. The
organic layer was separated and the aqueous layer was again extragteg.gyr:
with EtOAc. The combined organic extracts were washed with bring dried
d concentrated. Thetesude product Wkt purified by (5102

hfford correSponRdmY prétecietkl:
pipesidin-4-ylamine d&fivative (vield
tert-butoxycarbonyl protecting group was removed Troni’the=€oupled
produgrwith®¥FA afid DCM as described in step 2 of Example 17. To a
solutioréli (0.2 mol) in NMP was added the, TFf-salfaf R3O Q012
mmol) &Y TEA (0:4 m Jhe. ion ' : é%@‘ht,
cooled and the é%gvergzgn%gﬁ%o%:gg llﬁ%g}té&%&\{ %ﬁe%ré%ue V 3?%0%;@ V
preparative FIPLC on a 30 x 100 15 mm C18 ODB column elutin? with )
MeCNER120T® Hifbrd w023 P80 yeral 18 PChResatsigdngBS (1 mmol). The
deaminghithetera)asyilpiperidinestwekd piéparediusingithgigeheralith water and
sehemes-dascribed-aboven pEMHBRG (NSIRTQIRIYISE dried (Na,S04), filtered
% IS\I0 letl%ro ar Ie-x[\la, 132 d 1ﬁ4 Prodduct 134 S%aglgg g\/@te{lal 132

porated. The residue was puriiie 1), chromatography to

afford 0.169 g (85%;) of 180b.

Condensation of 164b and 180b (step 2) was carried out by the procedure described
in step 5 of example 28 to afford 182a. Steps 4 and 5 were carried out as described in
steps 4 and 5 of example 27 except i step 5, ammonia was replaced by dimethylamine.

Example 31

4-{4-[5-Bromo-4-(4-cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-ylamino}-
piperidin-1-yimethyl}-3-chloro-N-(2-dimethylamino-ethyl)-benzamide (II1-19}

‘ OzMe
N 184b
P 32—
oy step 2
Me
184a: R = Me dten 3 E]Séa: Rz()Me
[ step : R -
== 184b: R = CH,Br 186b: R = OH

step 4 Lo 115-19: R = NH(CH,),NMe
step Ar! = 2 6-dimethyl-4-cyanophenyl s :
step I - 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 Si0; 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 SiQ,
chromatography to afford 0.467 g (80%) of 186a.



3,4,5,6-tetrahydro-21-1-11,3'Ibipyridiny1-4- ylamine(134a) 3-iodo-pyridine
1-pyrnruchn-5-yl-plpe d4-ylamme (134b) 5-bromo-pyid ne B

wiy BYigisrdayi-piperidin-4-ylamine (134c) 2-bromo-pyrimidine Bcr/pp2007/063224
13-(4-amino-p pd-1-ye-phenylhacemrile 134d)
3-bromo-phenyl-acetonitrile (4-amino-3, ,56 -tetrahydro-2H-11,3' 1

b'pyr@@gk Prydhacgtonitrle (.34 éy)iﬁé f{@e@aipégf&mé@ maEGIONUHIEB ¢

081071587PCT/EP2007/063
SO Ab S BHATR, Y PBESRES RO FIFS ridnd) Nirdbmsdhderibene-1.2-
Ifbﬂ@mrde B 4-(4-ami oeridin-)-bemenesullon mide (134h) 4-broi
o-benzemlional ide B 4-amino-3,4,5,6-tettahydro-2H-1 1,2 Ibipyriclinyl-
4i-carliexylideatid, methyl ester (1343) 4-iodo-nicotinic acid, methyl ester
-(4-amino-piperidin-1-y1)-5-chloro -benzonitrile (134k) 3-chloro-5-fluoro
5 benzonitple réx{4-amine-pipesidinht-y 1YHordiHoro pheAzanirie 41i34M)yrimidin-4-

yloxy}-3-chloro-5-methyl-benzonitrile (1-62)

302
Ar! = 2-chlore-4-cyano-6-methyl-phenyl
Yi=DRr

step 1 - To a solution of 188 (5 mmol) in DCM (20 mL} was added MCPBA (15
mmiol) at RT and the reaction was stirred for 24 h. The precipitate was filtered and the
10 filtrate was washed with Na2CO3. The organic layer was dried (Na,SO,), filtered and
concentrated in vacuo. The residue was purified with $iO; chromatography to afford
0.066 g (929%) of 190,

Alkylation of 14b with 190 was carried as described in step 2 of example 31 to
afford I-62.

15 Example 33
4-{5-Bromo-2-{1-{3-hydroxymethyl-phenyl)-piperidin-4-ylamino]-pyrimidin-4-
yloxy}-3,5-dimethyl-benzonitrile (IV-37)

BocHN, o~

OO0, Me
; 4 1l e
step 1

e §922: R = (_() Me 194

Ar! = 4-cyano-2,6-dimethyi-phenyl

Iv-37
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3,5-difluoro-benzaldehyde 4-(4-Amino-piperidm-I-y1)-benzonitrile (134n)
4-fluoro-benzonitrile 2-(4-Amino-piperidin-1-yl)-benzonitrile (1340)

wa-thugrerzenzonitrile 1, Method B - see Example 20 2. MethedArisee /063224

Example 16 3-(4-Amino-piperidin-1-y1)-5-chloro-benzamide (135a),
4-(4-amino-piperidin-1y1)-benzamide (135b) and
2-(4-aine-pipalidingneh) Henzamide f 3Rel-ware:RIePR G4 T LBk by the
134n,.1340, re %C'[IV%| , s%ne%t e pr%:edure described in step 1 of
BrRaiedsali el gt Hampl 2y
4-(4-Cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-ylaminol -3,4,5,6- _
oA OR 211 (LSRR L B C B ey Fbblor (A AhapFs
Anipplgportion wise. After stirring for 4 h, the reaction mixture was cooled to 0° and’

cyRAChED-diaethyhpiReRYRANMING iyl midinddeylaninghd. 4, betetrahydrat.

- 31bipyridiny1-5T-carboxylic acid (V-11) . . . :
iR e AR AR coidue as gt by S0
CPIBTORSRN 1536865- 13 < Hi&ebRiddih Me014 and SOCI2 (3

equivalents) is added and the reaction is heated at reflux for 4 h. The
reactiBANELPE e dbslad alpdittestonatigssoN ernsasvepotited. brike procedure
cesidite dspaditioneckbepies R EdMdn saudted:-NaHGO81and H1e REGM) was

'&ﬂﬁ@ﬁo@ﬂ %?%Qé‘%’igy&fl% @BQ&Y&P@PJQQ i gf%ﬁ%@pﬂe%o afﬁ)tgcpl;\)f—.%”f

Cu(l) mediated condensation of 116 and 1366 is carried our as using
Meth al%l%%q scribed in Example 20 to afford 138a. steps 3 & 4 are
carried out'as described in steps 2 & 3 of example 18 to afford V-10. V-11

was isojated as a byp f this reaction. Example 22 . .. {5-Bromo-2-
L e R R DA drmano -

aietynerzstinie tieafy! - oz ssniidh ofithe TEA salt of 56 (1 mmol)
in MeCN was added TEA (1.5 mmol) and (1-bromo-ethyl)-benzene (1 _,
mmol) and the resulting mixture was stirred at RT for 6 15 h. After the |

Y,

1o

4-{2-Y#(3-Chlofo-pyridin-4-ylmethy plperidih-f-ylam| -p ke f
n-9-yloxyl - 20 3,5%%{? senzenitrile (1-33)  step.] 19k )
140 (1 mmol) in D rhil§hiRAs Added EDC-HEST (= b, HOBCH,OH
CF. T B2 RiNIE {2 5 baRbl). The resulting mixture was stirred at RI for 5

min, then 116 (Immo') was added and the reaction was stirred for 5 h. The
mixtute 2dewas quenttedmititarsoiutidr b 2961NE Ol (&Orimd painiey the
pxicagind WLV, (Sep 1 \UDE08/0 HBRIRCH BR 200403226 aroup (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;5,0; solution was added to quench the reaction and the mixture was stirred for 30
min. The mixture was partitioned between water and FtOAc. The organic laver 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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- 66 - mL). The combined organic extracts was washed with brine (15 mL),
dried (Na2S04), filtered, and evaporated to afford 659 mg (97.4%) of 142

wé Whidesedd. step 2 - To a solution of 142 (1 mmol) in THE-Wasad96e2.4

BH3-THF(1M, 4 mmol). The resulting mi)§ ure was stirred at 80 C
overnight. The reaction mixture was cooled to 5 0 C and quenched by

add'ng_Me&tt-séétshm%qh&t)gl@owm&ﬂﬁaﬁwiﬁ%&&gm Sen it LSS0 )-
was ngirlffd §y guozl thomatograp?&}\?_gg)ng Wlt.h EtOAc/hexane (1:1 )tq
atrord“194 (3 %}’ g)fpf%}g% &5 = solution of 144a (0.3 mmol) in
DCM was added TEA (1 mL) and the resulting golution was stirred at RT
for 5 h. The solventsfyere concentrated in vacuoig.
(100%) which was usgd T i& nextrstep witkigutfurthe
Gin Yealéd tihedfor 5 h. Thezre ction mixture was-pyrifiegky
preparative HPLC to afford 29 mg‘g i 2%) of 1-33 as white sofid. EXarr
24 = 4 R=H e sten 4 [ 262: R=Me
153-{4=5=pye) @e&hqd-cyano-2-methoxy-6-methyf—bhe ORy VMR 2-yla
m nolf’tﬁl?peridin-l-yll-benzamide (IV-40) step 1 - A mixture of 146a (100
nunol) and CuCN (200 inmol) in DMSO (50 inL) was stirred at 150 C
overnigt. Fhie mixturtewas jsabred intg 2 Bixture D fiwater (200120miley water
@@%E&%@&@@Qrﬁﬂw}iég'ﬂ%&[@@ﬁ'Eﬁtﬁo\i%@s%{fﬁgq{%ﬁ%@ﬁkgtﬁsf#%@}ﬁ Was1, 0.5 mel/L,
epar e.aqueous.layer was extrac c. The
%r%m%i%(@ﬂ]%? HERY %}(iﬁl‘é\réﬁ%zﬁe ﬁ%S E)r %EJOmm. ple

a) £ TYIx %Om(?épde %246 mg,
organic extracts were drie _ iftered and concentrated in VAEUS’

ﬂ?é ragiali e dedined by Siotuehromutsaiehify RS Bfdrl- prodntsDigECl was
(etdt 16X 6863h thestepiZn Andhitteiresoftib46hittd-enmobstracted with EtOAc. The

SiéAichiREQ: Sk amer pxtimisine: (o A0smel. ang KZCO3 L1EHPMER I vwas

DME. was stirred at.RT for, . The mixtur oured. jnto water
B oy e Rt TR L o DR iay o
2008/071587PCT/EP2007/063224 - 67 - with brine, dried (Na2S04),

filteretf Rt cohe SAFERHIRAIRLIEY THe tedrime Was s intte Wasaddeh TFA
Withoeit farther Purificationwas stistep 8 RA fmixdiurd be 16e(0.077dmmel)jn vacue
348 (Q 04Thmmgh RAd RIREAL(Q L NhWasheatss.aph 40 &i0:a sealed

tube for 5 h. After cooling, the mixture was concentrated 5 and purified by

|5V1022 glbg\}s%g qtl%gﬁ%mé%@gp{ﬁe@pﬁﬁ%@t @%‘g@ iﬁf;b\(aé@ &3 iwbjt%a%qlg@ed DIPEA
-32,1V:33, 1z nd V- repared using the same procedur .
e 5 SR N b 00 e BB BRI et 120° C
At Estéh ovisiion prégrre s ficinolsthyl Bobrsmoibenzeutth amgdrmeted with
utizing the genditionsdesciibed (N8 1 fitexamnle dichydialysisaofo. The
e RISk SRVELIRY, 16, NG AR WAS GAIIAY 946 AQBOERGL02 as an oil
catalyzed coupling of the resulting acid with methylamirie,

cyclopropylamine ino-ethanol andZ:;dimethylarnino-ethane-amin \
repress yfivﬁoc%%()é%n ?65851&%”%8 e%é‘i?égé‘ T?ﬁl’la:{s[’?elfc:i of ¢ ignﬁgéﬂgfmb
ﬁﬁ%\?ﬁ&@%’l aqueous NaOH (0.52 mL, 1.04 mmol). The mixture was heated at 45° C

B{4-84A4Cyanoval eidimethyb@phenoxy yGmathyhpyrinidin: 2¢jdéftainelth diluted

& ;@m%rt@él‘llrl‘]ﬁuébtﬁ&%?m oY Gé/ﬁéé)tt_rat%é?J%@é}&h/o-%?é%%%éie}ﬁ@'ﬂgsg%%@&vsd in
phenyl| . step 1 - ensation of 70 -31-

Do il yed SR T SRR AL S R

A2mixture of 124 (0.1 mmol), 154 (0.1 mmol) and DIPEA (0.2 mL) in 20

DMSO (1 mL) was heated at 150 C in a sealed tube overnight. After

coolirfigathpleri&ture was concentrated and purified by 5102

chromatography to afford 0.033 g (73%) of IV-45. Example 26
2-{3-1{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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3-44- 15-Bromo-4-(4-cyano-2-fluoro-6-methyl-phenoxy)-pyrim 25
piperidin-l-yll-benzamide (1V-48) step 1 - To a solution of 156a (3.0 g,

wab@memet; CASRN 394-50-3) in MeOH (250 mL) was addedpReptdPss:24

mg) under an argon atmosphere. The rpi%gqre was heated at 50 C for 3 d
under a 50 psi hydrogen atmosphere. The catalyst was filtrated and the 5
filtrate was concentrated in vacuo to afford 156Q. which was used in the
next step without furtRer purification.  step 2 - §a.a solution of;1%6b (ca.
21.5 mmol from step A i #Ac (30'mL) indes-vater A~

q%rc 32.6 mmol.ture me%rm eer-t6
stirred overnight. Woét of solvent was removed in vacso,
to diluted with

EtOAc then washed with water and brine. Thet

was drecand concentratéd in vacua. Thqe{ ere§i

remTRtb gRapliyddl afford 2.8 g (63.7% for two steps)

white €dfid. 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 Gswnder BAnRHDOSHNRIE (B0 vesNIgt nTiReIMiXIUKes®as eolesder Ar was

ahout 1PQ.G:epd porred @'%vgé%%ﬁrg}g@t?ﬂdé%@Jé}m%@%évtﬁ%i %5%@%-9

The filtrate was washed with a phase was cte

EIBRC THE SoiBeG bRt A xtads aRIERACAEY dithy bfirar The. The
it weesdéied: (Na2SIou); filktredndrdtconotnithtedidn VElouogThie phase was
criele rodogt was-pu e ddw-SiRdiehromatagrapivtpaifudie $d2 9

0%) 0of 1586, 20The. I d d with 150 as d ibed
F:r?us(t{le%)aq%%fa gggf%r? pﬁ%g ?(fl %?fg@%%ailc V\E}%aré%on\événsed V\?ltsh 1(3284(1: rzlase

d ibed i 3 of ex le 2410 afford 11-48. le 27

R R R AR B e

ssajfardihbt Piperidin-1-yll-phenyl)-acetamide (IV-46) WO
2008/071587PCT/EP2007/063224 - 69 - step 1 - A mixture of
(3-bromopienyl)-acetic acid methyl ester (162, 5 mmol), 116 (7 mmol),
K2CO3 (10 minol), Cul (03 mmol) and L-protine (1 mmol) in DMSO (10
mL) was fhéatBebai®8-C-ayenoight-dibe thoblac miiHe asipaditongo | -
hetwesn.watenhand BIRAGThE Qraaniciayes was separated, and the
agueous layer'was extracted with EtOAc. The combined organic extracts
were washed with brine, dried (Na2S0O4) and aapcentrated in vacua. The
residue was purifiedty, S 'ggvpehromatographly to Ao ‘-

caffied otit as Hescripedhin®
/ of 164b_an

TLC indicated that starting material 15 was consumed. The solvent was

removE8-And tresAHOPOIWHA BT AR ith Wateraindnph g Astal) i@ ¢ 4C was
witle @ Mot €ite T hel yiod of fikad fiRdretimhd driedlii, asuotodffort b8 ture was

Bier93%a)6f @qg%@gi{wé Iiléfﬂ@ﬂ)%d_ﬁ[;%ﬂm&;ﬁfd%ﬁ81%0@%5; mmkmﬁﬁ,@!%s RN
and 15 mmot). i was stirre or1.h then.
LA Wb RO A PO LR AL S0 BVERIGH T 0 in
HBRUTE INES GiECWRR IBoNtataiase ading © BURRO hesratiopn Trdthe
crgatiig layenvwas aiieed(NaR SO« filtdrech antthednegntiatet itvacrod he
eeidue wagputified by, J02 chiomatagraphy fo Bfé’d%fé@ Br®Reraphy to

1Y-46. 1Y-43 was prepar S anaiogousty to 1V-46 except 152 was replaced
ffﬁ%g@% %\{‘%or'&/ egg%? e¥hiding 5-bromo-pyrimidine and in step 5
ammania was replaced with 25 2-amino-propan-1-ol. [V-42 was prepared

an alo%%%l_tél Wﬁ@@%@ﬁ%@b‘@ﬁ&?%?ﬁﬂéﬂs 2-4 of example 35 to afford 1V-55.
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WO 2008/071587PCT/EP20071063224 - 70 - 1V-36- was prepared

analogously except 166 was replaced with 445- bromo-2-
wohlergepysinidin-4-yloxy)-3,5-dimethyl-benzonitrile. IV-41waspprepasest oeizae

analogously to 1V-36 except in step 5 ar'%nonium was replaced with

2-dimethylamino-ethaneamine. Example 28 54-12-

[1-(3- @y@gﬁ(@g@yl phenyl)-pipei din-4-ylamino]-pyrimidin-4-ylaminol-3,5-

dimethyl- be’nzonitrile (V-17) RUN 116 step 1 172a: R = Boc step 2 ="

172b: @ {‘4'1'”’015 %643‘(7% Eﬁxl%eﬁ) 6;3’ &E%Qﬂ‘lyl ﬁ?ﬁ&y)]}?@mmﬁ- =yl ammok

2,641 |methy- -cyano
piperidin-1-yi}-phenvl)- Ydl oxy acetic acid (1V-54)

212a: X1=X2=H = 214a: X1, X2 together are O
212h: XI=32 =1 = V-54: Xl=QH, ¥=1
step Arl = 4-cyano-2,6-dimethyl-pheny]  step 3

step 1 - To a solutton of 212a {626 mg, 1.14 mmol) in THF {2 mL) at -70 °C was
added dropwise a solution of KHMDS(5.5 mL, 0.5 mol/L, 2.74 mmol). The mixture was
stirred at -70° C for 20 min. N-chlorosuccimide (335 mg, 2.51 mmol, NCS) was added
portion wise then the mixture was stirred at -70° C for 30 min then warmed to 0° C for
10 min, The reaction was quenched with aqueous NH.Cl and the resulting mixture
extracted with EtOAc. The organic phase was dried (Na,SO.), filtered and concentrated
in vacuo to afford 0.680 g of 212b which was used directly in next step.

step 2 - To a solution of compound 212b (230 mg, 0.37 mmol) in MeQOH (2 mL)
was added aqueous NaOH (1.8 mL, 2 mol/L, 3.6 mmol}. The mixture was stirred at RT
the cooled to RT. After removal of most of solvents in vacuo, the mixture was acidified
with diluted aqueous HCl and filtered. The resulting solid is unstable and was used
directly in the next step.

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 NaBH, (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)}
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V-17 The preparation of 172b was carried out as described in step 1 of
example 27 except (3-bromo-phenyl)-acetonitrile was used in place of

wdesiendwas carried out as to described in step 6 of example 27663224

afford 172b. step 3 - A mixture of 26a (2 rpmol) 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 ¢ s«
and start to solidify as the product formed. After 6 h, TLC indicated:tivat{
startlng material remalned The crude product was used in next step 4

sequentlay with saturated Na2CO ” Waterand brihe. Hhe ' hase
was dried 20 (Na2S04), filtgregtar dlt&ae!SGIBemt was evapogated. The
esidye-wasipurified by Si02 crmé’t’tﬁ‘bﬁéﬁﬁ‘y to afford ms% 3¢ (95% for

tfeps) o 4t f .
mmol) nd lﬁ‘iﬁEAofﬁez rRl)+H-DMSE J-WaS-
sealed tube overnight. After coollng the mixture was concentrated and
purified by prep-I-IPLC to afford 0.024 (56% of V-17. WO
D008/ BT RSO0 G0 ) £1 L B Pl $g(30NpL) was added NBS(1.08
@BAamreiBromod bideyernp@ e-dinethfiphenaxity)-pyhemedxture was heated at

@@M@wzﬂ%@m%i@ﬂlwlmﬁawmm@@dﬁ@éﬁ% the sohd washed with hexane,
cya n o
AR D e coprarca b RIS S NOPIR S (1000 o 18 o

HEEIREl in step 1 of example 27 except 3-bromo-nitrobenzene was used
in place of 162. Step 2 was carried out as described in step 6 of example

5 to affepdk +76ha soduamirdrgsireiePitiaidina ionyyemetal ( 0.44 g, 18.9
cimethykbenzonitiie (52)washtepares Lyseandessatian)afnd the mixture was

ﬁ%gggn@t{%‘t—e Xsé,%wbgggw%ttrte %%(atgéz ﬁ@%é&&%&osggggggﬁt SIEPf vacuo.
e A s i A5 W B S Y R HFOALENHE AB<ORTRch? Liggsam ol

of example 24.  step 4 - A mixture of 178a (2 mmol) and SnC12 (6
mMmOISIER B tOAR { TS (ol Peridcett SFarriht: Frl Afikitiee WiswashHeb-

withiNa2C D3 s olgtong( 1) And brife, The arganicsoMtion Wasdrieas added
(Ma%@@@ ttfﬂtﬁ Eﬁtﬁla@t d %%é}ﬁﬁﬂ‘i%@é%%?ﬂ@&%lﬁo%b glet%frtﬂﬁrﬂta%f@%t&re was

e ne ep withoyt addaitiona | 0. 0 a solull
PO R A e s R D’%ﬁfg i Al 500 and
éﬁt@ﬁaawctwﬁﬁtﬂ) Eb@l@l%%aﬁ@ﬁeﬁqb& HvFhsavaiREaPky roTagRed 0.670

stired %orak tonipeusdlvest.was evaporated and the residue was purified
by 5i02 chromatography to afford 0.40 g (74% for 2 steps) of 1V-39.

201V-g@pwyassprepaedlisfanalagopsofashion @xgephin &lenHisaeetyd the
%%%EI&I&%N &%Jt%é%%g%%t? P %EQJ%?)%S EJ}f 0 X%fgp(!{oi i%% 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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20

30

Example 30 WO 2008/071587PCT/EP2007/063224 - 72 - 182a:
R' = OMe step 31826: R' = OH Arl = 4-eyano-2,6-dimethyl-phenyl step

waVelBoRiseNIN4c2  step 1 - To a solution of 180a (0.5 ming)in:Podos3224

was added NBS (1 mmol). The resultlng%nxture was stirred overnight at
RT. The reaction was quenched with water and the mixture was extracted
with DMy Fhesgrganic extract was dried (Na2SO4), filtered 5 and solvents
were evaporated. The residue was purified by Si02 chromatography to

afford; 0:169,9,(82%). Qf 180k, %‘399&!?1%&?8@@ @‘k@rmmb (step 2)

was carried out by the procedure described in step 5 of example 28 to

e R T R T TR
R eotxde and tritiated ANTP substrate, Newly 5yn1hes1zed NA was

qi{mtﬁimd)mmﬁn(mﬂg/émd}ibﬁaa]mIpyimekrem}dhnu]@o)}pyrraprdmeﬂnydaméﬁcd
I\l/flfﬁ%ﬂjzlﬂonzf!’?lﬁ&B by ﬁs‘é '@Q’Ag‘ (‘%ﬂmﬁgﬂﬁ‘!ﬁ‘ﬁ'p etlyllg Q%W@% polymerase
e
AT TG B i Rio] Sep(oloniea-
§t7é}:§ EN*%\tﬁ@ﬁ&’t@%@ of ¥84a (Smbf; N@@@%rﬁﬁf’él?&ﬁdﬁg Iﬁ@i@)@(ﬁﬁgﬁ(}c
IBEOIE A0 G1LSwas Hedtedbastieflarefon & h.pHie: misbrwasideoied; o

filteigd.ang the-filtiate) @99%@@&6&% YQGHQ- Lo regidue as

rl?ed by SJ§é to afford. O. 31& g (75%) of 184b. ste

RTas ey %% fga%afi% B XRETER AT R DEM %
mgslwéiﬁ%m@efx@trmfaéémﬂ@ RNTHebaisaisralWhE cbrcdtfaiBdcankl at 5 uM), 103
puifiad bia 10228 chramatpgraphy toaifery 6,46 7ng1(80%6)Haf 1868s.0MG mM
%Ql%/ Ql/’lrﬁ% %F@P 88%7} @ %%géo TZ%S&%%%P% 6%{ %}S%}{Ie‘ij %urtmctlons

by the proc dures déscri in steps 4 and 5 of example 27 exceptin .
§%’/é‘;5 8&?5%1&%@5&%%%%% RaRPtht écfozieaqamwém and

the ﬁnal concentrations of DMSO were 10%. Reactions were initiated by the addition of
30 pl of the HIV-RT enzyme (final concentrations of 1-3 nM). Protein concentrations
were adjusted to provide linear product formation for at least 30 min of incubation.

After incubation at 30 for 30 min, the reaction was quenched by addition of 50 ul of 200
mM EDTA (pH 8.0) and 2 mg/ml SA-PVT SPA beads (Amersham, RPNQ0009,
reconstituted in 20 mM Tris-HCI, pH 8.0, 100 mM EDTA and 1% BSA). The beads were
left to settle overnight and the SPA signals were counted in a 96-well top counter-NXT
(Packard). ICsovalues were obtained 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-2y1}-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 (MO 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 onte a 96
well plate {Corning Costar, USA). After 5 days incubation 20 pL 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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Example 32 54-15-Bromo-2-I1-(1-oxy-pyridin-4-ylmethyp-pipe d
4-ylaminol-pyrimidin-4- yloxyl-3-chloro-5-methyl-benzonitrile (1-62)

wH38d01s62 Arl =

2-chluto-4-cyano-6-methyl-phenyl =
solution of 188 (5 mmol) in DCM (20 mL%
RT and the reaction was stirred for 24 h.

Br

Btepeb20bd®3224
f]s{vas added MCPBA (15 mmol) at
he precipitate was filtered and

tm) 10 Bﬁﬁ@i@ﬂ@qmmm%m%%lm%&w%%%raw@az@ﬁeﬁpm

SO4 f||t§red an

i e

nPatograph

centraéqd in vacua. The residue was purified
Afford 066 g (92%) of 190.

Alkylation of

14b with 190 was carried-as descrbElREstgp 2 of example

1 to afford

1-62. 15Example 3

4-15-Bromo-2-11-(3+

-pyrimidin-4- yloxy1+
20081071587PCT1l

Compd. No.
hydroxymeth

3,5-dimethyl-

HIVRT

berzgnitvile (

Antiviral

yliphenyhnpipend diylgminol
1V187) BaeflIN WO

~P200210632

24 6.0841 S

step d.eozond

bnsation of

methyl 3-bromoacet

ate and 3116 v

vas ¢anded ol

It byotb@proc

pdure

described in step 1

f exairple 27.

sté@Z1 To

a soluion of 1

92a (5 mmol)

in THE (15 mL) at R

T wadladded

LIAIFA%T5 m

molLpdetfon v

vise. After

sactidrgfnixtu

e wa84dole

to ©1903Rd 5

stirring for 4 h, the r
addition of water (0.

5 MY ld50%

adl4d 25 |

nL)

O8RS (1

guenched by
inL). The

precipitate was filter

dadf the fil

rate QA}:QQ con

"pnﬁm Th

P residue was

o aﬁr@ﬁ’?i.lz

g (7’2021\ of.1¢

2b.

purified by 3i02 chror

mntl\\ﬂi%h\/
V-3

NLIN-Letan.2).)

Removal of the Boc+pt

nrnfcr\hnn fald
gI7

FeEFP-rotTTO}

1S :\ﬁnnmnll
il

T oA

shed by the

procedure described in step 6 of examples to afford 194. Condensation of
194 and 52 (step 4) was 10 carried out by the procedure described for

step Iaofipikathple 24 to afford 1V-37 Example 34

[3-(1,2-dihydroxy-ethyl)-phenyl]
-pipeniginfaylamiapiBmisiemdoyloxyih s fidinathylpaandonitrie:tlVsd4ion via

o B e R D T B AR,
Boc- otectln Q%r qu?SStFR GZ%Q/XFSYQCCO
desc e examp Sto a or

|ns

52 (step
example

of 198a

4-(5-

Brom 0-2-11 -

1) was carried out by
emoval of the

lished by the procedure

96b Condensatlon of 1966 and

(0.5 mmol)

and aceton@%??ﬁﬁﬁ@tdl?fﬁwas added N- ?ﬁéﬁf’yl -morpholine (1 mmol) and
0504 (5 mg)ackhe mixture was stirred for 2gtgghen Na25203 solution was

added to quer

nch the reactl
O'ne 1T &

mixture was D%.I’tl jone

n and the mi tu
d %e%ween water andj

i

was stirred for 30 min. The
OAc. The organic layer was

dried (Na2S04), filtered and concentrated in vacuo. The residue was
purified by 25 preparative HPLC to afford 0.269 g (40%) of 1V-44.

Examﬂjlg 1%@

O %008/071
o

A8ARAL RS

are mixe

04003

each; one capsule would approximate a total daily dosage.

Composition for Oral Administration {B)

es contammg about 100 mg

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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2-(3-14-15-Bromo-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrim d
n-2-ylamino]- piperidin- | -yll-phenyl)-propionic acid (1V-52) stepl1l-Toa

weahizaregi164b (300 mg, 0.86 mmol) in TI-IF (2 mL) in ice-watergphathnes2za

was added dropwise a solution of potassjym hexamethyldisilazane (2 mL,
0.5 mol/L, 1 mmol, KHMDS). The mixture was stirred at 0 C for 30 min.

Methwg@d}%e%(%&ﬁsr%& cleﬁ%ma&ll}cif\gag@qiﬁ@&i %ﬂ@géiﬂeomm%m@smethml.
rmed t or.d h. equs.NI- ed to.quench t :
S e B B e R S e
FRESE KK WiBFINEDETA 2 Hitabkd BePédncentrated in vacuo. The

residue was to purified by 5i02 chromatography to afford 0.180 g (58%) of

200 asayetdippior Ostegdmirsizageiutioh of 200 (180 mg, 0.5 mmol) in

for 2h. The W&k Was removed in vacud®a®t tHe residue was used in the
next step whor @deifsemal purification. st@pg3 - TO the mixture of the TFA

salt of 200 plDMSOCg mL) was added D(IJF%EGA 15 (646 mg, 5 mmol)

followed by éﬁnfffdjmg, 0.5 mmol). The mixture was heated at 120 C
overnight. PRéireaetibiidtixture was cooléd@nd poured into water then
extracted witi(RECMrdthe organic phase was gried (Na2s04), filtered and
concentratel)d in yacuo. The residue was %Lbr'fied by Si02 chromatography

to afford O. gﬁ% @;‘?éf 5755 of 202 as an oil.'s e% 4- To a solution of

compound €o2{i8era@.27 mmol) in MEG1EL (2 mL) 20 was added 2M
aqueous Na@bi#0.62mkeilishmmol). Th@_g}j)gture was heated at 45 C for

2 h. After r%[ggrv%l}?g Wostdof slf%l&er}ts in vaguo, the mixture was acidified

with diluted aqﬁ%ous &ﬂ.eﬂ%e Mixture was oncentrated in vacuo and
the residuefigisréigsolved in DMF. The séldddbmivas purified by
preparativeddﬁ’)gg;gt@ afford 0.067 g (46.28) gfglV-SZ. 25Example 36
2-(3-14-[5-Bromo-4-(4-cyano-2,6-dimethyl-phengx-y)-pyrim
dm-2-ylami?%é)s]%ﬂ[e)%Fi‘r itﬁfl-ylI-phenyl)-3-hy%gﬁ(‘g/?gﬁoléonic acid (Iv-51) WO
20081071587PCT/EP2007/063224 - 76 - step 1 - To a solution of 164
(200 mg, 0.57 mmol) in DMSO (1 mL) under Ar was added of NaHCO3
(2.4 mg, 0.03 mmol) tollow{%ci]b araformaldehy eéz .0.69 mmol).
The mi e e SR e SRR el 26 10 SO e &
mixture was cogled, poured into water and extracted with ether. The
orga '81'|SHE?§%P§PA’%$F&°E‘@QSO4), filtered and concentrated. The
residue '-~ . 5 B2-eh+rers A '-; f ..',‘,__,__m re-6-4-36 0) Of
204 as ail, 1‘Steps 2 - 4 were carried out by the procedure described in
steps 2-4 ofeserapdec8Bno afford 1V-51. 48Egample 37  (3-t4-5-Bro
mo-4-( 4-Cyayadng @Higigith yI -phenoxy) fxﬂ i 2igmminolpiperidin- 1

-yl -phenyl){ggggrog&-%cjgggo%ctlg (Iv-55) (f'lbﬂlR =H 208: R =F step |

V U ALUUT el U, A UTU U U0

The active ingredient is dissolved in a portion of the water for injection. A
sufficient quantity of sodium chloride is then added with stirring to make the solution
isotonric. The solution is made up to weight with the remainder of the water for injection,

filtered through a 0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation (E)

Ingredient % wt./wt.

Active ingredient 1.0%
Polyethylene glycol 1000 74.5%



10

i5

20

210: 131=Mc IV-55: R =H step 4 step 1 - To a solution of 164b (400
mg, 1.14 mmol) in THF(6.8 inL) at -70 C was is added dropwise a solution

wolddddht 38 (6.8 ITIL, 0.5 mon, 3.44 mmol). The mixture wasestirreehad+#€}224

C for 20 mm, N-fluorobenzenesulfinimiqc? 1.08 g, 1.72 minol, CASRN1
133745-75-2) was added in portions and the mixture was stirred at -70 C

for 30 min tbg@m@}@dgmol@@(ﬁor 10 ming4 W¥ater was added to quench

the reaction-and.the.resulting.mixture.extracted with EtQAc. The. camhined
organic extracts were dried 20 (Na2S04), filtered and concentrated. The
residue was purified by Si02 chromatography to afford 0.380 g (86.7%) of
210 astagited¥Ve)s200840{ADGHREdY ERPOBHDE3 224 hath XaARIe:3&d into

@ééﬂ%ﬁg@m-ﬁj%g&p&@?Q%Qimethyl-phenoxy)-pyr midin-2-ylamino1-
piperidin-l-yll-pﬁenyﬁ- ydroxy-acetic acid (1V-54) 212a: X1=X2 = H214a:

Xl, X2 touether arg 0 212b: X'= 2= ClIV-p4: XI=OH, X2= tep 1Ar, =
the catyres cﬁ%g’ 96?1% Wy%l('xsete%r%n%l&%peicgiqlmn, ért%ex‘lc_)lﬂsxﬁ%ﬁ af E}é,

4-eyano- _,éfal_me / 0 a’solution o‘f .

SGrassEd MRRSTY AR CPHIE (@ miLgTdo-troxoswhs maaet el optinse s dhatitrleped
IGHNBS (.5 mdth e moebkes? 64 mnaioh)g Thednikbuee wadStsrathadpdDCmay,
fé%%%%t@ﬁaNi@Q@@ﬁHﬁﬁﬁmig@ e@gécﬁnﬁa‘l%é}, rnakiNER) %@ﬁzﬁ%ﬁq invention
poglon wise theﬂ thefmlxture was stirred at -70 C for 30 mm then warmed

8 6 €T T MM FRE reaction was guenched with aqueous NELICI and

the resulting mixture 10 extracted with EtOAc, The organic phase was )
dried (N&XSEsA) filteTeRf aRA RO FATERSH Vardiaeideirord 0Bes §utration
202 lywhigh, Waspusecs dird ety ity aesttustépstandtep 2t Foldsolutions of one of skill
¢ MR 2 1BBH23Q:M 9 I ramR iRy e BH (2Rl ivas dddedhe of the

A S e TS RSB AL SR BT Bhmvendea
RiRGHE S TR S ISt tilute ss b & apidomdied drhsrefore, be
rzseittingesolidt isitinstablecand tvastuseddireptipinitheshextdsiepead Istep 3
ademaplytion ofRidrdizhngudaimmeldamaiap AdnMedte mcope of
at RT as addgd in L|})%rtllons N@BH4. mg, 2.1 mmol). The mixture was
SHHREART 7”(’)r}'f-§lbsmcm.C ﬂaﬁ‘cé‘olﬂjseﬁ ‘Was added to guench the reaction

and the, resulting solution was 20 concentrated in vacua and the product

was d@#iﬁa@fﬁff BROTHARRAS BB E 0! &t Wé%mfscaeég?é% YraNEgipn are hereby
Excarmple 89 by r¢8:(en {5 Bribmoent{teoylanol28-dimstiny/thsenmeapiqpris if cach
iginadyla palpineriein hppliphrmyd) PBHROXYrACalicaciiiVRR) Widted.
2008/071587PCDEP2007/063224 - 78 -



COo311." step 1 - To a solution of 216a (1.19 g, 5 mmot) in CCI4(30
inL) was added NBS(1.08 g, 6 mmol) followed by benzoyl peroxide
(catalytic quantity), The mixture was heatgg at 80 C overnight. Then the
mixture was cooled, filtered and the solid washed with hexane. 5 The
combined filtrates were concentrated in vacuo to afford 1.58 g (100%) of
216b as yellow oil. step 2 - To a sodium methoxide-MeOH solution from
Na metal (0.44 g, 18.9 mmol) and MeOH {@ims ) was added 216b (4.86
g, 15.8 minol) and the mixture was heated at 80 C for 30 mm. The
resulting mixture was cooled and concentrated in vacuo. 10 The residue
was purified by Si2rchshaatogiaphiotoaffoldd 2.5 g (62%) of 216¢ as an
oil.  step 3 - To a mixture of 216c¢ (2.5 g, 9.6 mmol), Cul (164 mg, 0.96
mrnol), Lproline (221 mg, 1.92 mg) a"KZCOS (2.65 g, 19.2 mmol) in
DMSO (40 mL) was added 116 (2478, 13.5 minolg The mixtyre was

heated at 100C overnight. THe mixtupé Was-Posrethpato-yall

extracted with EtOAc. The organic phase;wlas dtied (Na2s04) and 15
concentrated in vacuo. The residue waé‘puri fled by Si(2 chromatography
to afford 0.670 g (18.4%) of compound 218aR®  stepd*4-6 - Removal of
the Boc-protecting group was accomplished by the procedure described in
step 3 of exampter24 to afford 2186. Condensation of
5-bromo2,4-dichlero-pyrimidine (CASRN 36082-50-5) and
3,5-di2methyﬁl4srltygrio>@¥fw®mzaqmgﬂﬂ 29 usingi thewpresedure, dasaribeehin or
step 2,01 example, 24 anor: ) - . ‘ s or ..
o S P R A eroarud svqun s sclecied from the srop gonsisting of
Conddn&itisnl opB20aHI S PebanByElinsbede HtiRp BRBY sy sPlNG Hisgptiny L

afford iM:&& was tarkgiholtl as desicriied vh steps BandAdfiexamplel Bdubstituted
IV-56 ang, V- i of:

S bromg g 7 S B wa Coae R HEBbup consising of:
2,4,5-trichlora-pyrimidine and 2,4-dichloro-5- methyl-pyrimidine

respectivel T\ 50087071587PCT/EP2007/063224 - 79 - Example 40

HIV-1 reverse transcrtptase assay inhibitor IC50 determination:

RNA-deperdeft BRIAPSlymerase activity was measured using a

biotinytated primer oligonucleotide and tritiated dNTP substrate. Newly
synthesized DNAabal8lgdantified by capturing the biotinylated primer

molecules on streptavidin coated Scintillation Proximity Assay (SPA)

beads (Arnédshamhaldmksaguences of the polymerase assay substrate

were: 18nt DNA primer, 5'-Biotin/GTC CCT GTT CGG GCG CCA-3'; 47nt

RNA templatg caralg® UCU LUG UGG ULLA GAG CAC UCU AGC AGU

GGC GCC CGA ACA GGG AC-3'. The biotinylated DNA primer was

obtained frq@jl thenNR7Hptegrated DNA Technologies Inc. and the RNA

template was synthesized by Dharmacon. The DNA polyrnerase assay

(final volum ﬁ%pl) ontained 321 nM biotinylated DNA primer, 64 nM RNA
substrate, 0% HETPY (CﬁEPBnéyeach at 5 pM), 103 nM [3H1-dATP

(specific activity = 29 pCi/mmol), in 45 mM Tris-HC1, pH 8.0, 45 mM

NaC1, 2.7 MNVEH3C00)2, 0.045% Triton X-100 wiv, 0.9 mM EDTA.

The reactions 15 contained 5141 of serial compound dilutions in 100%

DMSO for 1E58Qketermiitiation and the final concentrations of DMSO were

10%. Reactions were initiated by the addition of 30 pl of the HIV-RT

enzyme (fin@l 8ondeEtitatfans of 1-3 nM). Protein concentrations were

adjusted to provide linear product formation for at least 30 min of

incubation. (Aftesimeation at 30 for 30 min, the reaction was quenched

by addition of 50 pl of 200 20 mM. EDTA (pH 8.0) and 2 mg/ml SA-PVT

SPA beads/{fAmersham, RPNQO0Q9, reconstituted in 20 mM Tris-HCI, pH

8.0, 100 mM EDTA and 1% BSA). The beads were left to settle overnight

and the SP%@i@ﬁalg\Q/%&}gqunted in a 96-well top counter-NXT

(Packard). Ovallies were obtained by sigmoidal regression analysis

using GraphPad Prism 3.0 (GraphPad Software, Inc.). 25Example 41
Recombinant HIV-I Antiviral assay  The sensitivity of a wild-type

laboratory strain HIV-1 HXB2 to described compounds was determined by

the 3-[4,5-dimethylthiazol-2y1J-2,5-diphenyltetrazolium bromide (MTT)

call viiahilityy aceav with MT-2-4 calle (R Pairnwele et al "Ranid and 20
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TABLE VI Compd. No, HIVRT inhibition IC50(uM) Antiviral Activity 1C30(
uM) 1-3 0.0341 0.003 1V-3 0.0147 0.0004 V-5 0.0281 0.0015 0.0257

w0.0083 74584 0.0268 0.0039 1V-13 0.0279 0.0058 11-1 0.105 AQ08H IV 23224
0.0377 V-30.04 an.

{n) NR'®R'®.

(0) NR'™S0, C).6 alkyl.

(p) CHR™ R CORY,

{q) hydroxyl, and

(r} Cis heteroalkyl;

R* is -CN, -CH=CHCN, C,.5 alky! or halogen;

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

R*is hydrogen or amino;

R* and R” are independently hydrogen, C;.¢alkyl, Cy.¢ alkoxy or halégen;
R® and R* independently are hydrégen or together are ethylene;

R™and R™ (i) taken independently, one of R” and R™ is hydrogen,C . alkyl
or Cs.y cycloalkyl and the other of R and R is selected from the group consisting
of hydrogen, Ci.¢ alkyl, Cy.s heteroalkyl, C;. alkylsulfonyl, C,.¢ hydroxyalkyl, C, .5
aminoalkyl-C,¢ alkyl, Ci_5 dialkylamino-C,.¢ alkylalkyl and C1.4 aminocalkyl;

(i1) 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,.; dialkylamine; or,
(iii} taken together are {CH,),-X'-(CHa)»;

R™ and R™ (i) taken independently, one of R™ and R™ is hydrogen or C.
alkyl and the other of R* and R™ is selected from the group consisting of hydrogen,
Ci.¢ alkyl, Cyrg acyl and C, heteroalkyl;

(1i) 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 optionaily substituted with hydroxy, amino, C;.5

alkylamine or C,.; dialkylamine; or,
{iii) taken together are (CH,)-X - (CHy)3;

R’ is hydrogen, C,.5 alkyl or Cy3 acyl;



Example 42 5Pharmaceutical compositions of the subject compounds for
administration via several routes were prepared as described in this
Example. Composition for Oral Administragion (A) Ingredient % wt./wt.
Active ingredient 20.0% Lactose 79.5% Magnesium stea rate 0.5%

The ingrediexits are mikeganddispensadinegapsules:containng abaut
100 mg to each; one capsule would approximate a total daily dosage.

Compositiog for Qralydministration (B) Ingredient % wt./wt. Active
ingredient 20.0% Magnesium stearate 0.5% Crosscarmellose sodium

2.0% Lactosg i£6,5% PVP (polyvinylpyrrolidine).1.0% WO ) ,
2008/07 158§§ chf-ﬁéEﬁ%%e?&%é%‘%%@ Fﬂg}ﬁqhe ‘iﬁé‘r%%’fgn?é G RBiNaL:
and granulated using a solvent such as methangl. The formulation is then
dried and fgé‘mé‘a??ﬁft%%% ets fcﬁﬁ%ﬁﬂgx\g%o 20 mg of active

compound) with an appropriate tablet machine. Composition for Oral

5 Administrati®r & oredlento/o./
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X!'is 0O, S(O)p or NR®

p is an mteger from 0 to 2; or,

pharmaceutically acceptable salts thereof.

2. A compound according to claim 1 where R™, , R® R* are hydrogen.

3. A compound according to claim 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,-C4 alkyl and optionally further substituted with
one or two groups selected from the group consisting of (a) Cy.4 alkyl, (b) Ci
alkoxy, (¢} Ci¢ haloalkyl, (d) C; haloalkoxy, () carboxyl, (f) Ci,
alkoxycarbonyl, (h) cyano, (i) Cj. acyl-amino, (j) halogen, and, (k) nitro; and R
and B are CH;.

5. A compound according to claim 4 wherein R is phenyl substituted with
CONHa, SO,NH; or SO9-Cy.3 alkyl and optionally further substituted with one or
two groups selected from the group consisting of (a) C;.¢ alkyl, (b) C,4 alkoxy, (¢)
Ci haloalkyl, (d) C,¢ haloalkoxy, (¢) carboxyl, (f} Ci¢ alkoxycarbonyl, (h) cvano,
(1) Cy.6 acyl-amino, (3} halogen, and, (k) nitro.

6. A compound according to claim 5 wherein R’ is hydrogen or bromine; R*

18 hydrogen.

7. A compound according to claim 5 wherein R is phenyl substituted at the
three position by CONHa, SO;NH; or Cy alkyl] sulfonyl and optionally further
substituted with one or twe groups selected from the group consisting of {(a) Cy
alkyl, (b} Cy.6 alkoxy, (¢) C,.6 haloalkyl, (d) C,4 haloalkoxy, (e) carboxyl, (f) Ci4
alkoxycarbonyl, (h) cyano, (1) C;.¢ acyl-amino, (j) halogen, and, (k) nitro.
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Active compound Fumaric acid Sodium chloride Methyl paraben Propyl

paraben Granulated sugar Sorbitol (70% solution) Veegum K (Vanderbilt

Co.) Flavoring Colorings Distilled water 1853 0.592.0g0.15g0.05¢g
25.5912.859 1.0 g 0.035 ml 0.5 mg g.s. to 100 ml The ingredients are

mixed to forn & suspensidrdordiagadaimistiatiberdaikhiefatEormuratiorphenyl,

(D) Ingredianid Wi AeHY @ ingredigiQdPoa 2 oitim GRIEdeaR: 121 or bromine,
make IS¢ t%'? Wa&ger for injection t0100 nil The active ingredient is

dissolved In aspl rtiory of the water for injection. A 10 sufficient quantity of

sodium chloride is then added with stirring to make the solution isotonic.

The solutiorfis’ hTAERPARS WEGRIWItH tHeTehilisdeindt theandpeator substituted
injectiphgfijiefad tkglighap@oRatiickohsiiterabhianerdilier nd gaskagéd® ' and R
under gtey ditions. Suppository Formulation (E) Ingredient% wt./wt.

Active ingredient1.0% Polyethylene glycol 100074.5% WO

2008107158 % UG08 B bONPINENG BVRo 30N Abstinuted

The inglredients are melte toget ef’analmlxed on a steam b fho,na
poured@ifty rhoteiaikshtaining 2.5 g total weight. The features disclosed in

the foregoing description, or the following claims,
[1. A compound according to claim 10 wherein R' is phenyl C1.5 alicyl

substituted with CONR™R"®, SO,.NR¥R® or Cy4 alkyl sulfonyl and optionally
further substituted with one or two groups selected from the group consisting of (a)
Ci¢ alkyl, (b) Cs alkoxy, (¢} Ci haloalkyl, (d) Cy. haloalkoxy, (&) carboxyl, (f)
Ci alkoxycarbonyl, (h) cyvano, (i} Ci acyl-amino, (j) halogen, and, (k) nitro; and
R and R*® are CHa.

12. A compound according to claim 10 wherein R is phenyl C.; alkyl
substituted at the four position by CONHa, SO,NH; or €y alkyl sulfonyl and
optionally further substituted with one or two groups selected from the group
consisting of (a) Cy alkyl, (b) Ci¢ alkoxy, (¢) C).¢ haloalkyl, (d) C).¢ haloalkoxy,
(e) carboxyl, (f) Ci. alkoxycarbonyl, (h) cyano, (i) Ci acyl-amino, (j) halogen,
and, (k) nitro; and R™ and R™ are CHa.

13. A compound according to claim 12 wherein R® is hydrogen or bromine;

R* is hydrogen.

14. A compound according to claim I wherein R is optionally substituted
heteroaryl C_3 alkyl or heteroaryl, R“, R™ R7® R R* and R® are hydrogen.

15. A compound according to claim 1 wherein R* is phenyl substituted
CRM™RMCOR™, R and R"® are hydrogen and R* 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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5 expressed in their specific forms or in terms of a means for performing

the disclosed function, or a method or process for attaining the disclosed
wiesilit,@ssappropriate, may, separately, or in any combination&f 54657463324

features, be utilized for realizing the invention in diverse forms thereof.

The foregoing invention has been descri &d in some detail by way of

illustration 30 ane. %ﬁ@%ﬁl@né%lﬂ&ﬁﬁ%&éﬁfﬂ%@hﬁﬁq-jrfb?ﬁﬁ%&?%mi&n-z;‘

will be obvious ta one of skill in.the art that changes and modifications

may 6@5‘%\&%&6@%@?&'%@%’&% %f the appended claims. Therefore, it is

to be understood that the above description is intended to be illustrative
and not restridive PR edopb Gr e itvaRtTR S HI RO thisrsraraidi 2-ylamino |-
determipeddnot witheéfdiehoe ¢o thedabove destriptionifut showld instead

be 15 determined with reference to the following appended claims, along

with the fullisigoperaiequivalentidol whiathstighpelaiins e entideghyrimMiln-4-
patents, faIsn anRliegliens 3ntl AUbUGAIONS Ficd Bithis BeRiglomare
hereby incorporated by reference in their entirety for all purposes to the

same extent as.f each.individual patent, patent application or publication, .
were so in |§/%I$"l%arﬁ§n ézn%?ééi%%l&érgﬁ@ﬁa%ﬁwdépf%é%}rhgnlL?'ﬁn e éBF&frﬁ’éd’“"“
to forrgi -3 whiisiRy skenaedscemrer prenih Ty aRycHE éFishry |

Cl1.3 alkyl, phenyl or heteroaryl wherein said heteroaryl group is selected

from the gréup-Bovistiglofypsritinyd pyrdneNpeside; pytmidioypyrimidin-4-
thiophemyt pyaraiyl - thiazelnyhitmidazetimyhaf auinelitand-saidohenyl or

said heteroaryl is optionally substituted with one to three groups

independently; sglseied frormthe 0roHpc@nEistingioh 1@k Gih) lniRin-4-
C143 I§o Egc_: iC1,£6 hglogll%i_ dCl 6 haAoaI%Bog {é}écarbtox [, 15(1)
CONA R e R )
SO2NR8aRsh, (k) halagen, (1) nitro, (m) €1.3 cyanoalkyl, W o
T s T R A A T

C1-6 gy} (b dHRifaR PrrRoR1g compound with trifluoro-acetic acid,

N-(4-{4-|5-Bromo-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-
ylamino|-piperidin-1-ylmethyl}-phenyl)-acetamide; compound with trifluoro-

acetic acid,

4-{5-Bromo-2-[1-(1H-pyrrol-2-ylmethyl)-piperidin-4-ylamino|]-pyrimidin-

4-yloxy}-3,5-dimethyl-benzonitrile; compound with trifluoro-acetic acid,

4-{5-Bromo-2-|1-(3H-imidazol-4-ylmethyl)-piperidin-4-ylamino}-
pyrimidin-4-yloxyl-3,5-dimethyl-benzonitrile; compound with trifluoro-acetic

acid,

N-{3-{4-[5-Bromo-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-
vlamino|-piperidin-1-ylmethyl}-phenvl}-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 trifluore-acetic acid,

4-{5-Bromo-2-[1-(3-nitro-benzyl)-piperidin-4-ylamino|-pyrimidin-4-

vloxy}-3,5-dimethyl-benzonitriletrifluoro-acetic acid,
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(9) hydroxyl, and 5(r) C1..6 heteroalkyl; 122 is -CN, -CH=CHCN, C1_3
alkyl or halogen; 123 is hydrogen, halogen, amino or C1_5 haloalkyl; R4 is

whydregernsor amino; Rs. and RTh are independenthyshydipgefnss2z4

Ci.6 alkyl, Ci_6 alkoxy or halogen; 1OR§§8a_nd R6b independently are
hydrogen or together are ethylene;  Ra'and R7b (i) taken

Independeqﬂys-@m-az@-@@%&M&!’Mﬁg}gg@m%lt;_.@iaﬁirxmt@@&nno;-

cycloalk}/ilmaiad the E}thj{ ogl_lggnaqg il%re?; IS slteli?cte rom the group

consiéat}’ng 0 ltrfydr}(’)g}éy %‘3 . aﬁf())f,' i 6 he er%alkyk C1.6 alkylsulfonyl,

C14, hydroxyalkyl, CL-3 aminoglkyl-C16 alkyl, C1-3 dialkylamino-C1.6

alkylalkyl aid € E%f%?fﬁﬁ@a%ﬁ S0 EREN YOG RS HFSHE -4

atom toeviich-theyradenattathed: Fordiaeiazetidine ipyirolidine, piperidine

or azepine ring said azetidine, pyrrolidine, piperidine or azepine ring

optionally sti$tButedrith Hyenéxy; tamin, G BlalkiAdmitiecdrf@dinddin-4-

dialkylamines, oruiid iRkeR10geer AR 631X d+(EH2)2; 20RHa and

RKI' (1) taken independently, one of R8a and R8b is hydrogen or C1-6

alkyl and the qtl R84 and i C .am th consisting ,

o hydroger S B 6 acst o T b Ly aH R RE RS

the nif’ﬂ8§1éh?’a?6#m6tmi%ﬁ‘ﬁ?é9t3}% CREIERBA fSHh WAL oro- oS b,

pyrrolidine, piperidine or azepine ring said azetidine, pyrrolidine,

25piperiding br BRdpié-fihigoptigray e stirredivithyarexl pariinen -4-

C1.3 alkylamipelondiyl D eliabioyilaiteineflonrin)ctakenitogether are

(042)2-X1-(CFE2)2; R9 is hydrogen, C1_3 alkyl or C1_3 acyl; - 85 - Riba

ﬁng lebb aIZB{i{ltlﬂSﬂﬁﬁﬂ%ﬂ%m@@@eﬂ6@i&tﬁ@@bﬁé&)&l}ﬁlﬁ]@ﬁﬁiﬁ%ﬁfZ—ylamino]~
ydro - |Rub,i og e 6 alkyl, Ci. alkoxy or

L6 B R L b sxis N or

0; X"is0, S rNR9 p is an integer from 0 to 2: or, pharmaceutically .

acceptableé%ﬂ%h%?%?%f@é ‘ﬁ?ﬁ%ﬁé%%%ﬁ&ﬁé 30z gi}%yilr\?vﬁérrlé% i}f nol-

R88, RBtridta-hydressbr) fodlareditpssineriecording to claim | wherein RI

is optionally substituted phenyl. 4. A compound according to claim 3

wherein RI3sbhenyt ddbistifidterenitl.CONRIVA Pbe SOPNRS88128D bivlamino] -

S02-Giperalkyliayichoptinnady fugharosiaastityted with one or two groups

selected from the group consisting of (a) C1.6 alkyl, (b) C11, 15alkoxy, (c)

C1_6 haloalyh5)-G. o Suhaloalkens S) saomih (OGS Asaiearonsl

(h) cngo,.é@g]}. 6. cll:i}/_-l-_apgi{gt : g_@%g en. nrg, l}% nitro; and R88 and

R5b aré CH3. PPB R co pouﬁr accor |ﬁg 0'daim 4 wherein Rl is

phenyl substituted with CONH2, SO2N1-12 or 802-C,;3 alkyl and L

optionally P Sl Bl sl B 6130 BGrSUBY SBICRsd B R

grouprasnisistingyones)yC1berakiadsylip @mslalkoxy, (c) C14, haloalkyl, (d)

Ci.6 haloalkoxy, (e) carboxyl, (0 C1-6 alkoxycarbonyl, (h) cyano, (i) C14,

acyl-aminoj-{(hhalodett-ahds (&)anitrd,o- dintethytohypound mecaiding tetlamino -

claim Gyvherein B ésnvdregenqubromine; R4 is hydrogen.

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-{2-11-{2-Chloro-4-cyano-benzyl) -piperidin-4-ylamino | -pyrimidin-4-
vloxy}-3,5-dimethyl-benzonitrile,
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257. A compound according to claim 5 wherein R' is phenyl substituted at
the three position by CONH2. SO2NH2 or C1.6 alkyl sulfonyl and

wopliesahssurther substituted with one or two groups selectedsfromath@/063224

group consisting of (a) C14, alkyl, (b) C1 %alkoxy, (c) C1.6 haloalkyl, (d)
C1.6 haloalkoxy, (e) carboxyl, (f) C14, él& xycarbonyl, (h) cyano, (i) C1.6
acyl-amino, ()shalggen; 2[“{*2@1@%04 -&y8R0-ben 31/ RARAUR 191%995<f'n9

to claim 7 wherein R| rbo do- hen [, 3-aminosulfonyl-phenyl or

3- metﬁ%n@éﬁlﬁo‘nﬁl 8(1“6? Bromine, and R4 is

hydrogen. ompound accordlng to claim 1 wherein Rl is

optionally s%gtﬁmgbos?pﬁbﬁ%&@ar@o%za}an%sw’@uﬁgﬁﬁmgw -pyrimidin-1-
heterodeyy C1. B3dilkytandRitbandlRibb are hydrogen. 10. A compound
according to claim 9 wherein RI is optionally substituted phenyl Ci_3 alkyl.

11. A compbimaaesording (- cibim -1 wherein Bdlisi phenyt Gnlayaliaho |-
10su %E‘Miﬁﬂr}"’ﬁh Nﬁg%&%@&@g&{y&%ﬁ@b or C14, alkyl sulfonyl

and o onally fur her substituted With one or two groups selected from the

group cons ¢1.6 alkyl, (6) haloa

C1-6 haloa LE?] 35(car o(gql?lyr %é’cﬁ?ﬁo% cgr I(ﬁi/% ( ) c%/“éhné) (?)(Véf? 8
acyI- L-BeiE oy Bitro; and 1258 and R5b are CI-13. 1512.

A compound accordlng to claim 10 wherein R1 is phenyl C1_3 alkyl
substituted‘at tHerort-positidriay coNbazyBoNrd priclagarypyrimidin-4-
sulfonybayidopticnathyy furthes:sulstituted with one or two groups selected
from the group consisting of (a) C1.6 alkyl, (b) C1.6 alkoxy, (c) C1.6

haloalkyl (@){%@R@qalkooymhs%mn@ A palkevearbonyin)

cyan &1 § ;Ehoggn 2200 o}l (k nltro and R3ll and R5b
are C il |ooun accord ?o claim 12 wherein R3 is

hydrogen of, ro e; R4 is ydrogen 14, A Cc mpound accor i
claim | whete Ig % reonally el iatelc Y JPART P“‘ 'y?ammol'
heter@mﬁ}mimeﬁ% N@é@ﬁ&%@b%%@@rogen 2515. A compound
according to claim | wherein R1 is phenyl substituted CRilaRIlibCOR12,

R118 and &kl arerbydrdgdn(drtdiRi2as:SletralkonylbpRIERZbylamikt] A
compgynghidccorgipgytochaimnt whish cmpaund is a free base or a
pharmaceutically acceptable salt of a compound selected from the group

consisting @f 53%433%(( b Yxllﬁuoromethoxy benzyl)-piperidin-4-vlamino]-
peridin- 4 g%l:%ld %/ éS ,5-dimethyl- benzonitrile,

412- (fyé1 % & ﬁé’?ﬁ H}Q BrSMOYrimidin-4-yloxy]-3,5-
dimethyl- benzonltnle -87- 4-12-F 1- (4- Methanesulfonyl benzyl)

-piperidin- lﬁ)iéﬁﬁr%?_%i)b irmcfiflacoy Ry L BRgrdatrd enzhipg mdin-4-

4-14-BeBybihb-duftk-ibyhier2¢BHditirethyl-phenoxy)-pyrimidin-2-yla nolpiper
din-1-ylmethyll -benzoic acid; compound with trifluoro-acetic acid,

54-[5-Bromief 2-Rlepysidi 4 yhatetrgHpiparidinpbydaminavopion- oy din -4 -

yloxy rg}éfcgrgqmgﬂﬂqg%wgnc@mpound with trifluoro-acetic acid,
4-[5-Bromo-2-(1-thiophen-2 ylmethyl piperidin-4-ylamino)- pynm|d|n -4-

yloxy(-3,5-dimethylshepzonigite; co nd with triflugro-acetic aci ]
A R R e

en-
10yloRy]asligivtiat H?Y—%éﬁz%‘ﬁ‘l‘ﬁf@‘ dsHsBUEwith trifluoro-acetic aC|d,

4-{5-Bromo-2-{1-(3,5-dimethoxy-benzyl)-piperidin-4-ylamino]-pyrimidin-
4-yloxy}-3,5-dimethyl-benzonitrile,

4-{5-Bromo-2-(1-quinolin-8-ylmethyl-piperidin-4-ylamino)-pyrimidin-4-
yloxy}-3,5-dimethyl-benzonitrile,
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4-(5-Bromo-2-(1-thiazol-2-ylmethyl-piperidin-4-ylamino)-pyrimidin-4- ylox
1-3,5-dimethyl-benzonitrile; compound with trifluoro-acetic acid,

wé-dpdaraaep-2- [ 1- (4-cyano-benzyl)-piperidin-4-ylamino] -pygipighndnos3asg

yloxy}-3,5-dimethyl-benzonitrile; compound with trifluoro-acetic acid,
N-(4-_14-(5_—B o_mo-4-(4-cyano-2,6-dimeﬂ%ﬂ-bh_enoxy)-pyrimidin-_2-
ylaminol-pi @_.e{rgtdﬁ}é EXHTQ?E@ yd b %@&\6141%‘8'&%@%4Q‘Fz}yﬁqﬂﬁﬁ’&%{l&@l%mno1 -

trifluoroacetic acid o o
4-15-@?B%fﬁz[fid‘ﬂ'}ﬁ%ﬁ@i%@%&Wﬂ?ﬂiﬁgﬂdin-4-ylamino]-pyrimidin4-y
loxyl-3,5-dimethyl-benzonitrile; compound with trifluoro-acetic acid,
204-15-Brofn 6-2- Pr-Brrarmiasbarsmsiathyiyiprseirit-daminghey cimidin-4-
pyrimidinedayloky-815 iyl ethytdyéndenitrile; compound with trifluoro-acetic
acid, N-(3-14-
[5-Bromo-43{&igyana-2; 6rgig)ethid-phenmey ) BYaimig2phenoxy) - pyrimidin-2-
ylarningl-piperigdin:1- I yd)- ide; und with
ot Shaletc A s TEBo B e AR ERATEe
-(3-fluoro-benzyl)-pineridin-4<ylamino | -pyrimidin-4 o
yloxy 73,nglj%éﬁ)[/ﬁ)’-%gng%.%%é?rgqgnﬁ%ﬁ% %?ﬂwygt%ﬁ}u%’er%%géeatigzgéid,' .
4-15-Bigtrie 231 @hitrdaseinsy Byvpipedian-2pramiaidgparhidiReazonitrile,
yloxyl-3,5-dimethyl-benzonitriletrifluoro-acetic acid, - 88 -  4-15-B
romo-2- | -@<phéttarieSuifo/lcbémeytnpigevidinlteyraineyl -piperidin-4-
pyrimidindnyiopth ndidi-ditrmRthyl sheprzenitie:onitAtd 5-Bromo-2-
[1-(2-chloro-4-methanesulfonyl-benzy1)- peridin-4- ylarnino]
;‘rp?l’-rsimidin'%YE@@)ST&?SRig?ke,igbyljsb@]éﬁgs_@l‘l@r?eth_anes_ul.fonyifb.enzll}»S»aza—
-15-Bromo-2-11-(4-njtro-benzyl)-piperdin-4-ytarnino i-pyrimidin-4- . .
ot Sl ettt O S S TR
-(2-cyano-benzyl)-piperidin-4-ylamino] -pyrimidin-4- .
yloxyl-3,5° étﬁ%ﬁi%”e[rﬁi%‘iﬂfﬁ?é?%ﬁ%%ﬂﬂﬁ’% HFfRGR gt -Befpmidin-2-
5-Bronoeudi-8(3zaykinrlothzy 1 pasigerdie Ly ko hrimuaide.4 -
10yloxyl-3,5-dimethyl-benzonitrile; trifluoroacetate salt,  4-14-
[5-Bromo-4-{-dyrano» 2,6 dithetiyphenethapyul flinyRbhdaminelperidin-4-
peridigalnyhpetdh3rehiolpsRenzenesylionamidbenzonitile,
4-1_4-.15-Bromo-4-(4-cyano-2, -d|methyl-phenoxy)-pyrd|n-2-ylam|nol -p
pe“d'n-l-ny-m?@bélaﬁf&biQ495{5%'8426%?4% PRrCNR% s 45yidmidin-2-
(4-cyapo-2,6-dimethyl-phenory)-pyr midin-2-ylaminol-
piperi mgﬁmwfi%}éh? Sém ﬁ?’!l%?ﬂ@,' enzoic acid isopropyl ester,
3-Chtoro-4-14-[4-(2-chloro-4-c ano-6-methy|-phenoxy)k:pyrimidin-Z-. .
ylamino] -pipeR@rR iy inémyiEbiers ehesifbhansige!-phenoxy)-pyrimidin-2-
3-Chigrosdad 4-pipbrid@sch droedrdydrmpimétoxy)-pyrimidin-2-ylam no] -
20piperidin-1-ylmethyl} -benzenesuffonamide,
3-Chloro-441f-M(dsyanor bt dihylyphenoky)peydmE4-ylamino) -pyrimidin-4-
”'Z'V'ﬁﬂ(%zﬂQb?ﬂQ&{A%E}iﬂwgﬂ§6§{}4H%?”Zam'de’

4-12- Chloro-4-methanesulfonyl-benzyl)-pipe din-4-ylamino]-

pyrimidin-4-yloxyl -3,5;dimethyl-benzaonjtrile,, 254-14- 15-Bromp-4- . .

(4-cyano-2‘,§e)3/{-gﬁé(t%§?g ?ﬁ?)%‘)e- ?ﬂ?ﬁﬁﬁ%ﬁ%i%ﬁanz |]rjc_ﬁ) P er_]d_m'gﬁamm{)}'&

piperiHlﬂH%?ﬂ?H%@ﬂWﬂPHEEHFBPO% A¥Eimdedimethyl-benzonitrile,

4-12-11-(2-Chloro-4-cyano-benzy1)-p peridin-4-ylaminol -pyrimid in-4-

yloxyl -3,5-HirkethPepanonataiteicyclol3.2.1Joct-3-ylamino)-5-bromo-pyrimidin-4-
vloxy}-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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-89 -  4-{5-Bromo-2- [ 1- (2-chloro-4-cyano-benzyl)-piperid. -4-y amino]
- pyrimidin-4-yloxyl -3,5-dimethyl-benzonitrile,  4- t5-Bromo-24

wirt8edgiftiepro-benzyl)-piperidin-4-ylarnino] -pyrimid in-4-  per/Ep2007/063224

yloxy1-3,5-dimethyl-benzonitrite,
54-15-Bromo-2-[1-(3-chloro-pyridin-4- yl”rgéthyl) -piperidin-4-yla no]

e S A e Ml i
yl oxyf él’%l%{i]pé/ﬁll{ﬂi% éxnéé (%(ff?\r’ﬁ) 63 5- (ﬂmeﬁ1¥|%enzonitr1 e,

445-Bromo- Zél 4-tert-butyl- benzyl)flperldln -4-ylamino]-pyrimidin-4-
20yloxy1- 3%t e‘?lli?f‘b"efl\z(&rﬁ fqie-4-cyano-6-methyl-phenoxy)-pyrimidin-2-

4-{5-Blemu2-{1i(8-iflubrometinl-Berdyl)-biperidinied-ylaminojpyrimidin-4
-yloxyl-3,5-dimethyl-benzonitrile, 4r-14-

[S-Bromo 4 {fdpapmd,-tipetiiy-phenaxy)-Pyidih2-yiaaiRe]-pyrimidin-2-
p'pe“?l&rilxrbé 'd;QRWﬁﬂyéiﬁyﬁaib&ﬁ&rﬁ%eléén%ﬁ:@&%ﬂ%d% [1

(4-trifluoromet ory benzyl)-piperidin- 4 ylamlno -

pyrimidin-4zy 3.3- |5 ben on 5- o

1-(3- trlfluororLgx%}oxy gelr'luq J?%IDEIY léln @Iﬁ%eréf{lmlﬁygmmol_kmmldm—4'
midin¥Sex3 R 3og i s AR Snitrile, 4-{5-Bromo-2- [ 1
-(3-chloro-benzyl) -piperidin-4-ylamino] -pyrimidin-4-
20yloxy1-345idiRfethgtbe hzdrititer yridans-BrosneyD - fiperidin-4-ylamino] -
(4-chlpyehehizyd)leipg riithidndlanalhpytemebinitdieyloxy}
-3,5-dimethyl-benzonitrile,  4-[2-

[1-(2,4- Blsﬁf{thPfQ(ﬁﬁthﬁﬂ%YcJ%m@%MB -4 alamie@]yﬁﬁ@mﬂgyﬁmh@mn 2-

4- onx 51“13125 (Lmem}g}n qug;[ }]/? 4h|foroBb nzenes onamlde,
I-(3, 5 imeth enzy ) plperl amino pyr|m in-

4-yloxyl-3,5- yt-benzonitrile, 445- o -2-[1 -

-oiono-4 AT BLERHED Gk AR SURF AR pyrimidin-2-
-3,5- m}ﬁ@@ﬁyﬂﬁewaﬂmnteylmemkﬁm@oehﬂmzmn 4 -yl
methyl)-piperidin-4 -y1 amino -pyr idin-4-

ylamino1-3}{5-aifmethytbbrizonittile - 53 Glolara-4nt (R GB)@yl-benzyl)-piperidin-

[4-(4-gyaneid S-gimetiyl-oRerexy)spymidint dseviaminad -8-aza-bicyclo
[3.2.110ct-8-ylmethyl 1-benzam ide, 4-121( 1

2,5S)-8-(2-£hjorp: &QEMQ%MMSQEHHW%&%? PHENEIR- ék%;;%%e

oct-3-ylami 01 |m|d|n dimethyl-penzon
oro- 4% wa 1@ 3%“210}11 ﬂwﬁf‘é%ﬁgﬁihy?ﬁ%ﬁ §:piperidin-4- ] Oylammo}
-pyrimidin-4- ﬁloxy) -5-methyl-benzonitrile,  4- [5-Bromo-2-

R,55)-8-(2 e g Andthané<nanyt bhmsb s abspiyaiay @f@@ldln 2-
oct-3yamirolipyeindidin-4igiosty{ - hdimethidspendenitrile,  4-1
(1R,5S)-3- [5-Bromo-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-
ylamino]-8€aBaebieyBIb{[-:B.Er.dﬂz@et-,&&imaﬂqyupﬁeﬁﬁlpmz-bmzat_ni_dﬁ)—154
-15-Brom gidsdi dm(Z-shiore-gimeihanesuifpnyl:henzydringridin-4-

4-{4-[4-(4-Bromo-2,6-dimethyl-phenylamino)-pyrimidin-2-ylamino] -

piperidin-1-ylmethyl}-3-chloro-benzenesulfonamide

4-{5-Bromo-2-{1-(2-chlero-4-methanesulfonyl-benzyl)-piperidin-4-
ylamino}-pyrimidin-4-ylamino}-3,5-dimethyl-benzonitrile,

3-Chloro-4-{4-[4-{4-cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-
vlamine|-piperidin-1-ylmethyl}-benzamide,
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25

ylamino] -pyrimidin-4-yloxy1-3-chloro-5-methyl-benzonitrile, 4-14- 1
5-Bromo-4-( 4-cyano-2,6-dimethyl- phenylamino)-pyrimi din -2 - ylammol

wiPHResIH ks -yimethy11-3-chloro-benzoic acid isopropyl estepcrrrpa007/063224

3-Chloro-4-{ 4- [4- (2-chl oro-4-cyano-6-methyl-phenoxy)-pyrimidin-2-
ylaminol[-piperidin-I-ylmethyll- benzamid"ie92 " 4-1 5-Bromo-2-(

1-pyrimidi n441'¥ Igjeélpghll%lgﬁ 4}495%].} § & cg 2}/ APR% %QH{EB_@_ pyn#n%&&xl 2-

(2-Chlgro-4-methanesulfonyl-b nzyl -piperidi
uoron"Y(iQtHW?) VRIRRITAIA -y 18R 18 5 dﬁW@fﬁy\’%‘Eﬁ?&‘Hﬁﬂle 254- [2-

(8-Benzyl-8-aza-bicycl oé .2.1]oct-3-ylamino)-5-bromo-pynmidin-4-
yloxy{ -3,5-imétRyrBenkerimethyl-dqml -1 (L hiehsmiransthanesul fonyl-

anesduttonyl;benzyit)ipipetidiAsyjam ol -Sa fiiaep-pyrimidin-4-yloxyl
-3,5-dimethyl-benzonitrile, WO 2008/071587PCT/EP2007/063224 -91 -

4- % 5- ChIO(EQ42 (4 &qmM@@iﬁﬂﬂﬁ@@i&&ﬂé&ﬂf&h&%ﬁﬁyﬁiﬁﬁﬁwﬂiﬂ=4y|,€£amino}—
no i jtrile

15- BFr) %q% 4#%%ﬁi§cya%§%@mﬁ?%%enéx lg;/?irrﬁltc’im 2- moi

plperldln 13 Hmetf}/éﬂ %—flﬂ_'l%_-g(%e Qzag‘no 60c)1(nt)mrt)%>1/ Il n%)kacleﬁyba_minol—

4-14-13-Bromo Ihhes

ylarniBsjipHserdin: a?iﬁﬁé{hf)ﬂp@%ﬁlér&@éﬁﬁéhﬁﬂﬁ@ﬁéﬁlde 4-15-B
romo-2-11- ( 1-phenyl-ethyl)-pi peridin-4-ylamino -pyrim d n-4- oxyl -3,5-d i
rn ethyl-bedzénfirtiapf2-(1-0kyipyridinddyirderyijthipe ddiccdigtdmingine ] -
10pynmidindnydermershRrodannaihibessanttile,
4-14-14-Amino-5-hromo-6-(4-cyano-2,6-dimethyl-phenoxy)-p midin-2-
ylammol pl@qadm ﬂ%ﬁngihﬂﬁzr@o?@@f&&ﬁ”&&nm%%é@iﬂﬁs e

4-cyana-2,6-dimethyl-phenoxy)-p
yIammoﬁ p|er|d| %t”?n}’eatﬁ‘yﬁ? PR %]rlo‘Benei rX&P y g c%[ 27) &\ enzon;trﬂe,
154-16-Amino- -bromo-%- -(2-chloro-4-methapesulfonyl- benzyl) PIf; er|d|

n- 4-ylamin By HiNdH 23R B8% Lt R H PR ohitiing Ly rqidin-2-
--pipeyldinuzeiarpind py tirridietbyly Taminic 2 8id ietimrethylelienzonitrile,
3-Chloro-4-14-14-(4-cyano-2,6-dimethyl-phenylamino)-pyrim d n-2-
20ylaminol3pipiendintHyiirretdyllvdoenzentsidtbyiaphicte]amino)~pyrimidin-2-
5-Bropgsh{(4spkomesd.Srdimetnykahenyl-IN2-1142-chloro-4-

methanesulfonyl-benzyl)-piperidin-4-y11-pyrimidine-2,4-diamine,

4-14- 1444@ ey m%ﬁhyﬁzeb@qymémagyw@w&@fg‘g%?lﬂdm 4

piperidin-1 ethyl1-3-chloro-benzenesulfonami 0-2-[1-
PRt bk sty b Wb o

-pyr|m|d|n -4- )é aminol-3,5-dimethyl-benzonitrile,  3-Chloro-4-14-
14-(4-cyantiz B dirrefHgmptenyiddirtyoyfrmathapesulfonyl-benzyl)-piperidin-4-

ylamigirpipgrgimabitimdtiidi-ienzamiden eW@- phenyl)-acrylonitsile,
2008/071587PCDEP2007/063224 - 92 -  4- [4- [ 5-Bromo-4-

(4-cyano-246tdinsetiyi-phenyl amioo)pyimidin-gh Marnab)- pyrimidin-2-
'p'pe%f?{i}@'jl%ﬁ}g%ﬂﬂf ?’—'}ﬁmg{ﬁg%ﬂ%ﬁ@oq%mmic acid,

3-Chloro-4-{4-{4-{4-cyano-2-methyl-phenylamino)-pyrimidin-2-ylamino]-
piperidin- 1-ylmethyl}-benzenesulfonarnide,

4-{4-[5-Bromo-4-(4-cvano-2,6-dimethyl-phenylamine)-pyrimidin-2-
vlamino]-piperidin-1-ylmethyl}-3-chloro-N-{2-dimethyvlamine-ethyl)-benzamide,

4-{4-]4-(4-Cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino}-piperidin-

1-yl}-benzenesulfonamide,
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(4-B romo-2,6-dimethyl-p h e nyt )-N2- [ 1 -(
2-chloro-4-methanesulfonytbenzyl)-piperidin-4-yll

wPYiaNgiRg;2,4-diamine, PCT/EP2007/063224

5(E)-3-(4-12-11-(2-Chloro-4-methanesulfanyl-benzyl)-mperidin-4-ylarnino
1 - pyrimid in -4-ylamino -3,5-dimethyl- ﬁ)ﬁéﬁyl) -acrylonitrile,
3-Chloro-4 O he min

pyrimid é@?ar#gg (: fg\)é)r%%%ﬂ%%gt#%gﬁ rr:b Jé:rprfll fﬁ} E)ﬁqmmg] “piperidin
4-15-Bi %ﬁn Ehzgaeryl 8}?{8}8 yridin-4 -ylmethyl)-piperidin- 4- -ylamino1-
10pyrim id in-4-yta. mlnoi 3,5-dimethyt-benzo n it ril e, 4- [2-1(
1R 5S)-8-(3=Chitrrarrethbhestifor) FBE A RE ip - Hiegite | -pyrimidin-4-
[3.2.1dloet33vdamhinohybyrémidititdlkylamino} -3,5-dimethyl-benzonitrile,
3-Chloro-4-{ 4- [4-(4-cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-
ylamino] -pipgridiarkoytmethyllshenzaieratichipenmpy ?ﬁ&%ﬁne] -pyrimidin-4-
153- Cﬂ)g 951%&1%{)(1 qy I‘}ggIglmethyl phenylamino)-pyrim d n-2-

ylaminol -piperid in-1 enzoic acid,  4-1 5-Bromo-2- [1 -(

?pgnlrﬁlrglr?-ﬁ-[?ﬂﬁ% Salfon %gk‘g (g;nnggn‘?ml OPY(%}I?!P -4-yloxy}-3,5-

4-0- Biiéi%hi %?08%% 4 methanesulfonyt benzyt)-piperidin-4- ytamino
-pyrimidin-4-ylamino -3,5-dimethyt-phenyl)-acrylonitrile,  4-[4-
[5-Bromo- ﬁ(&&d?aﬁ%@%ﬁw@tﬁﬂ%hém@lﬁm%pm@m%yﬁmmo -piperidin-
ylaminajryleetiyiid=3-chloro-benzoic acid,
3-Chloro-4-{4-{4-(4-cyano-2-methyl-phenylamino)-py midin-2-ylamino] -
piperidin- 1334@1@@3;5&1019%0@%@9@&”{9%@%@%ﬁ%@ﬁrsmﬂa&@yﬁﬂm
0-2,6-di m% egﬁ/lamlngg pyrimidin-2- ylamino]

-plpelpopn- -yIm chioro-N- -(2-dimethylamino-ethyl)-benzamide,

WO 2008/071587PCT/EP2007/063224 - 93 - = 3-14-

[4-(4- Cyan égmﬁqgt -p@eﬂﬁﬁ%’ﬁ?ﬂﬁ?ﬂd phenyl)-piperidin-4-ylamino]-
n-2-ylimimslipiperioin -3 3 1dberibehbenatforidm ide, 4-16-A mino-2-
[1-(3-cyano-phenyl)-piperidin-4-ylamino]-pyidin-4-

yloxy4-3,54ithdthyl b ERE dririle;thbdads BB ngtng: s I) - (Beeyidno-plil emnyddip
peridin-Arylaringl sRyr- Bjk%&hﬂl«%}{%o§1§1@methy| -benzonitrile,
4-12-11-(3-Cyano-phenyl)-piperidi n-4-ytamino | -pyrimidm-4-ytoxy1-3,5-

dimethyl- bg %0@1%4% 2-{1-(3-m t;génc,{sz}ﬂﬁ'h%y %ﬁ]} &)fﬂgxl%ﬂl?l)ﬁ ﬂhn%rllxo

oxy)-p mid mlno er| in-1

3-14-157 ?Zf"(}: ’ﬁllB ‘?%’%f‘?ﬁ‘?ézm EBH%W&% pyrimidin-2-ylaminol
- pi eridin-I- yl benzamlde 4- 5-Bromo-2- [ 1-(3- methanesulfonyl- h
eny1)-pipetid 54%’%%61(2@?1%%%%%@/1@8‘ YHiPREERY N TeRitine2-
153-Ghimio«-p2>drid (8- rgthbaesutfdayl-pheny1)-piperidin-4-ylaminol-
pyrunidin-4-ylowyl -5-m ethyl-benzo nitrite,  4-15-B romo-2- |
1-(3-methanesyllqny:phesyl) cpiperidincArylaning:dy) - pyrimidin-2-ylamino]-

pyn @r‘!@ﬁ%ﬁfb&@%ﬁcﬁ methyl-benzonitrile,
314-[5-Bromo-4-(2-chloro-4-cyano-6-methyl-phenoxy)-pyrimidin-2-

3-{4-[4-(4-Cyano-2,6-dimethyl-phenoxy)-5-fluoro-pyrimidin-2-ylamino]-
piperidin-1-vl}-benzamide,

4-[5-Bromo-2-(1-pyrimidin-5-yl-piperidin-4-ylamino)-pyrimidin-4-

ylamino]-3,5-dimethyl-benzonitrile,

3-{4-{5-Chioro-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino| -
piperidin-1-yli-benzamide,



20ytamino] -piperidin-1-)41-benzamide, 3-14-
[4-(2-Chloro-4-cyano-6-methyl-phenoxy)-pyrimidin-2-ylamino ] Pipe

wdldudd-dssyano-2,6-dimethyl-phenory)-5-fl uoro-pyr  pepppace7i063224
midin-2-ylaminolpiperidin-I-yl11-benzamide, 54- [ 5-Bromo-2- (
1-pyrimidin-5-yl-piperidin-4-yla no)-py -3%—dimetlayl-benzonitri1e, WO
2008/071587, / 1063224 - 94.,- 14- . .
14-(4-Cyan%o-{gﬁ:-[d(|fﬁ;le ZIO- %Fﬁ?ﬁ - ltPiH(arg?%\)‘f)nwesrmlftl]g}F—lpyr|m| In
yIamiﬁ{}ﬂ%ﬁ?éﬁHﬁ?fi@ﬁ%%@%‘?ﬁﬁ’é?e’ 3,5-llimethyl-4-1 2- - (3-n itro-ph
enyl)-piperidin-4 -yla no] -pyrimidin-4- yloxy1l-benzonitrile,
4-15-Fluore-2= et hahbsatfsHphprenilyipnsesdamaaarpbpyrimidin-4-
pyrimidmeA-owyhid B dimethyl-benzon  4-15-Chloro-2- |
-(3-methanesulfonyhphenyl)-piperidin-4-ylamino]-

5 pyrimidin-44y|soritieas 2-dimethykhenzamitila, phenyl) - pfhettih lviamino]-
3-Methar o b-piperiding4- in01-5-
10trifl ron?fgt Mé:%%ﬁ%%%&%@ﬁé%%{gﬁﬁyhbenzonitrile,
4-15-Bromq-2- s .
"o enloro. B AR L RS R R R o e 8
ethyl-BERZefitrifeylox4-3o-fimalohlsersetydno-pheny1)-p
peridin-4-ylaminoi-pyr midin-4- yloxy1-3,5-dimethyl-benzonitrile, 153-14-
(5-Bromo-4i{¢#-dyaiio2s6: divrethykphidwor))-pyrimidind2-idanmiob -

10 piperigiftdoynarehgnoibeazamideqd-GhlarenarlAddrddnayano-2,6-d meth
yl-phenwey)-pyr- piperidin-l-ylf -benzarnide, 2-14-
[5-Brom0'%(&5%%235[?@@MK@B@QM{&){JQ&%&%ME&:4-yiamino]-

20piperidin-1-y11-pen ide, 4-14- _
e S i S
3-Chloro-5-methyl.-4-12-(3,4,5,6-tetrahydro-2H-11,311bipyriclinyl-4-
ylamino)-pyi ‘|B¥hﬁ%ﬂﬁ%fmé‘ﬁ’f88rﬁﬁ€??’l)“E‘R?ﬁ‘féifbfiédﬁ{@’cﬁ%:ﬁY"[%@(dm“}'
1-pyrivindin35ydipipénttipedzytitnino)-pyrimidin4-yloxyl-benzonitrile, - 95 -
4-12-41-(3-Amino-phenyl)-pi peridin-4-ylamino -5-bromo-pyrimidin-4-

15 ytoxyl -3-clidrel5-Brethy-bénzemitsHe 533 ddbyBrdmesdy(4pyrimidin-2-ylamino|-
-Cyangng.Agimetysniesexylrimidin-2-ylamino -P'/-methyt-benzamide,
53-1445-Bromo-4-(A-cyano-2,6-dimethyl-phenoxy)-pyr midin-2-ylamino
-N-cycloprapyl-benzamide,, , .3:14- . ;- _ v D ol ]
5 Bromo A e S S o Gl aherosy | pimidincs oo
1-y11PRSEIR iRy tHtsnzamide,
3-14-15-Bromo-4-(4-cyano-2,6-dimethyt-phenoxy)-pyrimidin-2-ylaminof -
10piperidin® ¥iN(Bigimrthylarviiteettylipethrmigacyy)-pyrimidin-2-ylamino|-

20 piperidin-1-yt}-benzamide,

uoroTm thy%—pyrimidin‘z-

4-{4-[5-Bromo-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino] -

piperidin-1-yl}-benzamide

3-Chloro-5-methyl-4-{2-(3,4,5,6-tetrahydro-2H-[1,3" | bipyridinyl-4-

ylamino}-pyrimidin-4-yloxyl-benzonitrile,

b2
i

3-Chloro-5-methyl-4-[2-(1-pyrimidin-2-yl-piperidin-4-ylamino)-pyrimidin-
4-yloxyl-benzonitrile,

3-Chloro-4-{2-[1-(3-cyanomethyl-phenyl)-piperidin-4-ylamino-pyrimidin-
4-vloxy}-5-methyl-benzonitrile,
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2-( 3-14- f 5-B romo-4-( 4-cyano-2,6-dimethyl-phenoxy)-pyrim idin-2-
ylamino -piperidin- | -yl -phenyl)-acetamide,  4-f 5-Bromo-2- 1 -

wiBhygigregnethyl-phenye-piperidin-4-ylaminof - PCT/EP2007/063224

pyrimidin-4-yloxy}-3,5-dimethyl-benzonitrile, 15N-(3-14-
f5-Bromo-4-(4-cyano-2,6-dimethyl- pheﬁ(%?y‘) -pyrimidin-2- yfa nof

-piperidin-1,-yl 1phanyl)m S}l‘?‘eﬁ%ﬂ”fg@@ G- ylam}a]((% %%roma -pyrimidin-4-

(5-Bromo- 4 4-cyano-2,6- NOXYy)-pyrimidi
ylaminbghenyAeetanite!- bmm‘“m’ﬂe’f 5-Bromo-4-
(4-cyano-2-methoxy-6- methyl phenoxy)-pyrimidin-2- 20ylaminol
-piperidin-13ylf-berzamié; (4-cpepa-34-Bopyidiaaenoxy) -pyrimidin-2-ylamino] -
4-cyappigidimethyl~phendXyypyrithidin- 2- ylaminol-pipe-yll
-phenyl)-N-(2-dimethylamino-ethyl)-acetamide,  (3-{4- 5-Brom

0-4-(2-chlopof4- W@B&&@Qﬁ%fﬂhﬁ@@&)ﬁ%ﬂwgwlﬁﬁvﬂ%dm 2-ylamino]-
-pipe #ﬁg&}({(ph?n hiC a}g'dy] %527%m

5-Bro hioro- 4 R B met ]henoxy) pyrimidin-2- ylaminoi
-piperidin-| 1 ydroxy-1- )-acetamide,. WO
2008/0_71%9%%%%@0%%&%& el 49 L EYHRYBrg gy Iaminol-
ethyl-BHsHSIE) L-SLmSthbpdrmidmbalyenzmidpipe din-1

-yll-benzamide, 2-(3-(4- [4- ( 2-Chloro-4-cyano-6-methyl-phenoxy)-5-
methyl-pyritidih>28 ytaner in - cpiperitind iyt hphphyidsabetamiddin-2-ylamino ] -
3-14-35:810M0-413( K-1oyane-2-fHupnab camathylphsnaxy)-pyrim idin-2-

ylarni no ] -piperidin-1-y14 -benzamide, N 12 (314 15

Bromo-4- (42%6@0;2 @rQJH?;eEthE{%SQ%)@ me DReIpQLRiRG rid

in-l- yl ace n esy tfona mid

3-1445- é:]y lepfﬁl 5'7] 'Lné% %Sﬁitﬁiﬁ ‘HA 0xy) pyrimidin-2-yla no] -
10p|per|d|n 11-benzenesulfonamide, 2 - (3 -

(5-Bromo-4 da‘?/ A28l %QW%H@HWWBWHM piperidin-4-ylamino]-
ylamippiipiperidinibyit-ghedybedhyenmaniropionic acid, 2 - (3 -14
-[5-Bromo-4- (4 -cyano-2,6-dimethyl-phenoxy) -pyidin -2 - yl amin o]
-piperidin-Iyl-ptiergihpropionic-acide-2,6-dimethyl- phenoxy)-pyrimidin-2-
15(3-JAslRrRronpersidcyangs ?ﬁmﬂaﬂemm)@,

-pyrimidin-2- ylamlno] piperidi n-1 -ylt -phenyl)-methoxy-acetic acid,

O e s AR & Moy R e e A 2

- piperjdin- 1-y1 droxy-acetic a

[5-Brdi ’5‘%‘(&@9%8“? E{Jd n?é‘t‘?ﬂ)i )pﬁ%‘ﬁ%%‘)lepyr midin-2-ylamino] -
20p|per|d|n -l-y1}-phenyl)-difluoro-acetic acid, (3-14- 5-Chloro-4 -(4-cyan
0-2,6 -dimethgt hB@ﬁ@MﬁWamszﬁthcxy -6-methyl-phenoxy}-pyrimidin-2-

peridiyldayihbppieayil)sniethobyaceatidacid,  (3-{4- [4-
(4-Cyano-2,6-dimethyl-phenoxy)-5-methyl-pyrimidi -2 -ylamino] -

piperidin-I-yl-phenglpnathaxyracetis- 26idkidfryi- phenoxy -pyrimidin-2-
[5>- Bm&m&%ﬁy@;@%& P Ipy&yé%?f%&%“ {902%1 gg'“%hmlﬁe,

3,4,5,6-tetrah 2H- 1, iny1-4' car xy IC acl
-(4 -Cyano th yr|m|d|n |no
tetrahydro (;I—F@[ ]g?p%{f/?lé ggl carbox c a%: )é‘% Xd helégfq’) pyr imidin-2-

ylamino ««p1per1dm 1-yi}-phenyl)-acetic acid,

2-(3-{4-[5-Bromo-4-(2-chloro-4-cyano-6-methyl-phenoxy)-pyrimidin-2-
vlamino]-piperidin-1-yli-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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4-15-Bromo-2- 11 -1 3-cyano-phenylp -piperidin-4-ylarnino -pyrimidin-4-
ylarninol-3,5-dimethyt-benzonitrile,  3-14- 14-1

wéSe¥aer6-dirnethyl-phenylamino hpyrimidin-2-ylamino | - pipgsidinnt nsi224

-y11 -benzamide,
3-14-15-Bromo-4-(4-cyano-2,6-dimethyl- %enylamlno) -pyrimidin-2 - yla m

ino plperldgn;jf L1 rjide
N4-(4-Bromo- 2% j b@%ﬁ} pﬁeﬁﬁfm phen 5ie thanEthLY %‘ﬂy ]ﬁié?ly jylaminol-

plperlﬁ’i’ﬂ?eﬁ@ﬂ WHiTATdEa5.%- diamine, 3-(4-14-144 (

E)-2-Cyano-yinyl)-2,6-dimethyl-phenylamino -pyr idin-2- 10)4aminof -pipe
rid in- 1 -y13- b};r{ﬁe{ﬁﬁ&ecmorgil cyano-6-methyl-phenoxy)-5-methyl-pyrimidin-2-

(4-14-A2sChddrpide(iE)r-2-¢Yapbexiny hydamethyl-phenylaminof -
pyrimidin-2-ylaminol -piperidin-l-yl)-benzamide,  3-14-14-

(§-C|hloro oyarmifdretyl +phenylan ioe)-pyHeidinp2adamingl- RiRe,-2-
in-
154-14-(4- Cyaﬁ??@lﬁlmé% pimldlamlno) -pyrimidin-2-ylaminol-3, 4 5,6

- tetrahydr r|d|n carbo ylic, acid me Ieste
14-(4- Cyatr%)}2 ,6-d ﬁwi?h% enyI i %ém%} n% tgr%/ OX{ §W§li§lm "2
tetrah¥/draueH: M@f@b@pw ﬁvwim@sfhm%@esu fonamiggs

-Dimethy1-4-12- (3,4,5,6-tetrahydro-2H-11,31bipy idiny1-4-ylamino) -
20pyrimidiriz{éy[énﬂﬁmebérﬁémﬁﬁiez,6«c@rgfﬁtbbmehwb;¢91ﬁy(imidin-2-yiammo]-

-pyrinmigia-diyl-p- g eidindndad Baaniye midin-4- ylaminol -ben zonitrile,
4-f 5-Bromo-2-(1-pyrimidin-2-yl-piperidin-4-ylamino)-pyr idin-4- ylammol

-3,5- d'metwl('ﬁ?mf@%rgﬁyoz@%ﬂé ﬁf@@%‘%nﬂiéﬁﬁ H&% r)imidm 2-
-plperl |n 4 amlnod an I 3,5- dlmeth¥/l be zonltrlle
pitpg LS AR R R R ARG i3
ylaminol 3 5 dlmeth benzonltrll e, -98 - -

(445-Brom8 rvtehic ﬁ‘?:?é%%al‘?ﬁo%é ﬂﬁ‘@ﬁ%ﬁ'ﬁh@}cﬁ‘ﬁnﬂ}’ﬂ Aislin-2-
ylamifbirprioérndieridin} Hybnphenid e paopioni Qa8
445-Bromo-4-(4-cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-
ylaminol-piiefithiis-Brbhpreqy i M-timbthylhabetamicte) -pyrk#idn-2-ylamino] -
pharmaceutical SompPRsonR-LeBRYising athgrapeutically effective quantity

of a compound according to any one of claims | to 16 and at least one
carrier, exc(@_lgm Q—ngéH)%r—]E—(4—C‘yano~2,6-d1methylnphenoxy) -pyrimidin-2-ylamino!-
piperidin-1-yl}-phenyl)-hydroxy-acetic acid,

(3-{4-[5-Bromo-4-(4-cyanc-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino]-
piperidin-1-yl}{-phenyl}-diftuoro-acetic acid,

(3-{4-[5-Chloro-4-(4-cyano-2,6-dimethyl-phenoxy)-pyrimidin-2-ylamino]-
piperidin-1-yl}-phenyl)-methoxy-acetic acid,

{3-{4-{4-{4-Cyano-2,6-dimethyl-phenoxy)-5-methyl-pyrimidin-2-ylamino] -
piperidin-1-yl}-phenyl)-methoxy-acetic acid,

4-15-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'-carboxyiic acid amide,
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4-{5-Bromo-2-[1-(3-cyano-phenyl)-piperidin-4-ylamino]-pyrimidin-4-

ylamino}-3,5-dimethyl-benzonitrile,

3-{4-{4-(4-Cyano-2,6-dimethyl-phenylamino}-pyrimidin-2-ylamino -
piperidin-1-vl}-benzamide,

3-{4-{5-Bromo-4-(4-cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-

vlamino]-piperidin-1-vl}-benzamide,

N*-(4-Bromo-2,6-dimethyl-phenyl)-N°- | 1-{3-methanesulfonyl-phenyl)-
piperidin-4-yl]-pyrimidine-2,4-diamine,

3-(4-{4-[4-{{E)-2-Cyvano-vinyl)-2,6-dimethyl-phenylamino] -pyrimidin-2-

ylaminoi-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-methyi-phenylamino) -pyrimidin-2-ylamino|-
piperidin-1-yl}-benzamide,

4-[4-(4-Cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-ylamino]-3,4,5,6-
tetrahydro-2FH-[1,3']bipyridinyl-5'-carboxylic acid methyl ester,

4-14-(4-Cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-ylamino]-3,4,5,6-
tetrahydro-2H-{1,3'} bipyridinyl-53'-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-ylamine]-pyrimidin-4-
vlamino}-3,5-dimethyl-benzonitrile,

4-{2-[1-(3-Cyanomethyl-phenyl)-piperidin-4-ylamino]-pyrimidin-4-
ylamino}-3,5-dimethyl-benzonitrile,
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3-{4-[5-Bromo-4-(2-chloro-4-cyano-6-fluoro-phenylamino)-pyrimidin-2-

ylamino]-piperidin-1-y1}-benzamide, and,

2-(3-{4-[5-Bromo-4-(4-cyano-2,6-dimethyl-phenylamino)-pyrimidin-2-
ylamino |-piperidin-1-y1}-phenyl)-V.N-dimethyl-acetamide.

17. 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.



