Case 22617 Heterocyclic Antiviral Conmpounds This
invention relates to octahydro-pyrrol o[ 3, 4-c]pyrrole

wdeopnisvatioves useful in the treatnent of a vari eCYE®2005/005896
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di sorders, including those in which the nodul ati on of
CCR5 receptors is inplicated. More particularly, the
present invention relates to 3-(hexahydropyrrol of
3,4-c]pyrrol-2-yl)-1-phenyl - propyl am ne and

[ 3- (hexahydro- pyrrol of 3, 4-

c]pyrrol -2-yl)-propyl]-phenyl -an ne conpounds and

rel ated derivatives, tox% = taining, to
uses of such derivatives and to processes for
preparing said conmpoundsz. Disorders that may be

treated revented by the re ent derivat.i,ves

ol e PPebBTEvGEIRR PoidS Rl ButORMERIHIERS of formula ():
i nfections (and the resulting acquired inmune

defici ency syndronme, AIDS), diseases of the immune
system and i nfl ammatory di seases. A-M Vandame et al.
(Antiviral Chem stry Chendﬁherapy 1998 9:187-203)

di scl ose current HAART clyKi caN tr tments of H V-1

i nfections in man including triple drug

combi nations. Highly active gnt] Novrral t her apy
(HAART) has traditionally conststed, of conbination
therapy with nucl eoside reverse traRgcri ptase

i nhibitors (NRTlI), non-nudeoside reverse transcriptase
inhibitors (NNRTI) and protease inhibitors (Pl). These
conpounds i nhi bit biochemcal f)ocesses required for
viraI replication. In conpliant drug-naive patients,

pr ogr or o5 BV eipByRiies gt LA ing the activity of

deymatdepindgnekihases! rbst rmrqgmtaﬁye Elpr-débanderftadnas 1 (Cdk1),
persons, there renaln many dr a di?to t he curren&P
t%@“ﬁﬂﬂﬂ%ﬁﬂﬁk'ﬁ@sﬁ o'alﬂga exclipgiansndent kingse 4§ dk4). These

S
IR T AR S Ay 5
t histiproliferativeraiivity andre siséful niteratliapmihedreatmant gangontrol of

- Attt e LS AtRRS Y Pghfien S irblbles hhaymaceutioa
t behpesitioRekehtariBg ueh coRpolindg aindad anétesds of mrfe@t/ihg or
better HI'V-1 treatnent remains a prior

ogontralling eargar, mQsbRerisHIat s dleatnRat %@qu'p@re@%telung, colon
c GERRyrseceptors. The chenokines are a |arge

Qﬁfphkﬂ epro |%flannatory peptides that exert their
pharnacologlcal effect t hrough G protein-coupl ed

receptors The nane "chenokine", is a contraction of
' chenotacomteolegk ekl prefiferativreisthe ratimasls oheancert a@ramqerous tumor

kel 5B PR BB D% FRERNS B derty pincivocty

eﬁg@nheqhebgmgﬂnﬁgnb?denfIannation and i nfection
Human chenoki nes includeapproxi mately 50 smal

proteins of 50-120 am no aci ds that are structurally
honnlqgous (M Baﬁglollnl et al )
1997 1%he peogressionsd ¢els Hireugh t%éamﬁsmﬂ%@ othed?@;u cycle is

b I f
SR by o485 b SRl bR aNTE g

i prfoeemi awcyblin, ldnd-a khmadegé‘rlt@tsed@imaaesrarea:ta@ed cyclin-dependent

tg%%% Efg@(% '565 %ﬁ%ﬁ%@ﬁgﬁd@hﬁr Lﬁf%geIFCycle while the

ate%%(?dfltﬁ@ cPElirlsakdf) iped MﬁifheJSta?é IO‘B seselpbydlbe
body, a process mhlch i's essentlal or both

i nflammati on and the body's response to infection.
Because chenoki nes and their receptors are central to
t he pat hophysi ol ogy of inflammatory and infectious

di seases, agents which are active in nodul ati ng,
preferably antagonizing, the activity of chenokines
and the|r receptors, are useful |n the therapeutlc



i nportance in the context of treating inflammtory and
i nfectious diseases. CCR5 is a receptor for

wohersnkimes, especially for the nacrophage i nf PamERR@EH05896
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proteins (MP) designated MP-la_.and MP-1b, and for a
protein which is regul ated upon activation and is

normal T-cell expressed and secreted (RANTES). HI V-I

| Nf eCt Rl cyBIS cBRft80S e ARG @dstribes as
hel per _?glrﬁbrﬁ/ar%ﬁgrgg?gg%@?gp gieti ng g%l gh i , "
431,19)iGy andtMr Someozssehtiahenzyimes fazieel icypledontrol appear to be

| ' LLh iy .
OB AR T Al SR ARG o
KHfsbi Krigwn as Sud2/syehnB)f QyclieD/CeRrt| sysind/@dkbeasd coelin E/Cdk2
e S i A e S5t Eu

. ) ; ) ‘
cbfotfflep 310 BEmU e EGRMADSH, It DiofiERoA
cegulateppassagd through the phase; and aydin Bidklepntiols the G

infection of cells b ' ficiency virus
(ﬁtn%f‘PO*Fﬂs"géﬁ??'afesr%’ltwgf&@@téfwads at hogenesi s of

H 'V was inferred by epidem ol ogical identification of

power f ' i@{{i’b £3ibAgs pdduatiedl Bf Clke (¢t aall Gdk2 beyond
occur rﬁ? Q%Iﬁl glpl el e CI;CRS 2. _Thets,yDBZ m(Jt ation has_ a. y
aartya@ep%ﬁen aadls @re sammitted do cyiekingsie T Bergferengdrygingibition of
t o] 7 [ i Vv :

JhES GRS BlRaIFIRs BRBE MiSR cER prolfSiefoh, Bt sd W rigger
sptbliceslt dgathorOmee the eslisgmsd/thaiGyf restristion mainti angedre

SHRALE § Wb Giy'opon: hlobbNSEdr A gy siiaton for
NntinBed 226 c§8l(H8Mssior- 725) . The HI V-1 envel ope
protein is conprised of two subunits: gpl 20, the

surface subunit and gp4l, the transmenbrane subunit.
The two subunits are non-coval ent|y associ at ed

d
form rmmin@r@pmn}ﬁtiwfdawﬁd@e"@ai@mpvﬂ%ﬁot@ré*b%.%gme of the

S RO oS RLEP AFaf ST SRt CBRE Rl ooy shown
aeguhxe Patsage ofisellsTtheough thebe aben ghasesobihetdedl cyolelir0

f HV ] i nt t,with the, CD4,..ml .
Cansoclatonan Bet eielbS i B CopBRS AR e Eragyires both
gycﬁﬂ PMHiﬁ@ apesHeR iR pHSPRSAtatre(MeYgan, OCRR, DeBondt, H. L.,

C CR-&’.bl nding site, and under g(())es conformational .

BargOpintialh Bielr 1994 6238 24P)ofORes activated HedlgdRerlin complexes
[ 3 . The bival ent

PR F o e B LS M PR e Tt o o ose

proximty with the target cell nenbrane and the

hy:jlr OP’D% 'tr@nfsitlii@;r&dmm ff&i phrasednto $$Jéiatse!é$tsiam2|eatltcluegslregulated by
cel | nenbrane, A cqnfornmatio in ows

tthe commRIay ! Gkl 9%%@85 G Céff'gffée Thgsgaomplexes
]ﬁﬁic%s é@“l?le%@kog’ fétﬁﬁwersébr ﬁ@l@hﬁﬁétiﬂébléé’toﬁfao(‘ém,srh&easing the

n pore wher e virus RNAis injected into the,
dyangsiription factoo E2Fragid allawing ifemexprassioncefgenesirauired in S

bi.ndi n > . ' 0
RN ehl SRS 1802 23 o Favin B SRSy 1999, 21,
i -2B0OYY Blocking ttrrﬁiactih)itym‘fdbe erﬂid4mycii?lD afa &dk@/cyclin E complexes
atients. . To wcz and R G man,, Expert .
Crosts e eol purigdn CootizsR( ot BYIBIE: 16 BIORESRE th K4 family,
Rn 16'™fe CyhititblodCitd kirtke &8ty 21@Be Cdkd/cyclin D complex,
100(19)7 10598-10602) Viral fusion and cell entry is a
ceatisieexrrestiin iGsiSher Code S§ianea 18R 2(te h6 &3l Q?ég 1he specific

Lal. far dhdical i @7 {hese steps
PAbFR e nepRicg /BT Ay B2, 227 N ™ il or
CXCR-4 interactions and (U ) gp4l nedi ated nenbrane
fusion. Each of these steps affords an opportunity for
therapeutic intervention in preventing or slowing HV
i nfection RANTES, a natural ligand for the CCR5
receptor, and an analog chem cally nodified on the

e N AR TP~ Y



into the cells. (G Sinmmons etal, Science 1997
276: 276-279). O her conpounds have been denonstrated

woaoisnkitrt the replication of HV, includi ng BOTEBR®S5/005896
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CD4 protein and synthetic deriygtives (Smth, etal,

Sci ence 1987 238:1704-1707), dextran sulfate, the dyes
Direct Yellow 50, Evans Blue, and certain azo dyes .

(U.S. Pat. No. 5,468,469). Sone of these antiviral

agent 53 also
of api3t e SRR Enap A oMK D G il Syl De
Qidysh yalerin cell icyclef progesssin thraugh Gephaser inhdation of this complex,

36 a CI d [ u

GBS AT SRRt GFOG.Co 3550 Lest n G, phase
tde‘ﬂ@&h@trdo hot &xpress pRb (Gubrizdli BnGeetal. LJOBIoif Cbem 1999, 274,
interaction of gpl20 and the target cell which

i h11969-12968)r al fusion ther eby suppressing viral

replication. (]. M Ki\bg etal, New Eng. }. ned. 1998
4(11):1302-1307). T-20 has been approved for clinical

use. | RRe PRISPAthVay fHHve% SPRSih 8 BE Snvolved in
in themlflr@%g%%éng%eb% thI (\:}/Wénfgctl ons, CCR5 receptor
|\aar-MS|oauoetsarﬁorleagmm,mvemexprmﬁé of @rdh4| has been observed in

ORI 1 T RIAHC YR EALGs r00, 7
T8@88Fﬁfcy@ﬁn Bab lo@eféﬂﬂ@sédcﬁimsmhﬂylhumrmanws ($hatiC. J.
host di sease, arthr thritis

. h
! eipaandPRS, S TuIa7 211565 816 48 BRRReaT AgBf dn many tumors
@%bﬁét F&S maplﬁl Irf/e8t. Br ugﬁ 199! V%%%BV?V&E SR Yunction is

mnis er|ngto uman I n néed of suchtreatnent an
dbsethrough enubaticn of deletioRi manydwiman canesrs (WeiabergnR. A. Cell

p{m& b?ﬁgﬁdg o@ﬁtﬁq@ kbtg‘éso gé@g%k/q}avy%ﬂs? Rereg Irshgwn to have an

f@#éiﬁ WngsrogR6Sik EFOsexafiples st 166 ebtrethted V\tlﬂnepoor prognosis in

armal el g Sl B eINE CLAAT! Mmoo Rplagiet (rsinias, J. et

n a 1L, r Rb
SR o199, 00100, ool S o s

Gat thklgenei and/wgmressjpnrievelfmre pras@mﬂ@ nmrsﬁhan 90% of a series of

54%%%3 A i S L e

§éﬂt%\)n ifrffetabd é8p il 1dng mon@ememd\ﬂk‘rcrﬁm A. etal. Int. J.
Curr 2000 420-426

Ea'eS%rﬁ{é@ss 0% BT ol 70 pat o4 20 SRS RATG L0 S (GE%). the
frgﬁﬁipﬁ;gﬁ(t AL rs; éfalbsﬁ‘ﬁpb% %‘kdlﬁ‘slﬁ'cﬂz thn@%ﬁh'lﬁé&ﬁialh@ﬁ dthe p16
4g¢n@pnd eyl Dednnestgt(Sahytieadl. slvhforicesHesd998657, 3126-

agi,%})i 39 e ég/ Illﬁlw ?niotﬁg éﬁtat@é ﬁ%g\&é%@ 59%@%%@)%&%!&@ &nd the

Velifh de éﬁdéﬂitalﬂﬁaéesihlaﬂnembe( 5f tisstu el See Meichest B.A..
0665 9; B.M Baro gm 0066558; A.
Pé?ﬁaﬁer@befmfhfér Pheamasein? 6, 2837304 3330- 3342; J.
R Tagat et al, J. Med Chem 2001 44(21):3343-3346; J.
A. Este, Cur. QOi n. Invest. Drugs 2002 3(3):379-383).
tsﬁg 3}%%2%%& ﬁ@%ﬁ@évéﬁ@h@é@@%&ﬂ/@%lﬁ@/ﬁ@ﬁéw in human
( es)oer-thdughlitsr mﬁﬂmnwgplatmg-qrngtmlqn of the cell cycle from G1to S

(EE \?.%l e lék @@%@atbr%gl%rgpépg%ggn%ﬂgmp modulatu&q this WShway, there
bHé@b@eﬁc@NSd@réblé irterbst dén agentsdhai mbiblt\ms)romote elements of this
trisubstituted %é@lqgs nes 2 and Is bst i teu&t5$§~l .

oPAEWaY: FEE exammple, o RAFEh LIS AR PR EBPE

a t i f protei
VEREES arfnse DoVl e es o o g etplor i don of proteins
Bi oorg. Med. Chem Lett., 2001 11:2469-2475; P. E

Finke et al, Bioorg. Med. Chem Lett., 2001

11:2475-2479; J. J. Hale et al, Bioorg. Med. Chem
Lett., 2001 11: 2741-22745; D. Klmet al, Bioorg. Med.
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UK- 427857 W00039125 (D. R Arnour et al.) and
W00190106 (M Perros et al.) disclose heterocyclic

woanpaenas t hat are potent and sel ective CCR5 PCT/EP2005/005896
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ant agoni sts. UK-427857 has advanced to clinical trials
and show activity against H V-1 isolates and

| arhehaddanithe tpatihway.( Beee. Q{VH_Qﬂdatsn&yet@l Nlatur63|995 79, 573-582;

( NairmleR. Sbtencp, 19850 350320t Lep g7y ot Bhdialgoulfei
f k%r&hb%eﬁ@s 4bggeas e%@ésf TR5t 5opg ét?eﬁt OHB?%%’I‘)& 1994 C9. 2663-
an

tri I c am nes have proven to be use

séﬁ?#ledScolh Baetigl.dwi dnPhy@iopt99% 2 Bl enigu@elh Mole Physiol.),

k8 Lo Bhd e, 3, & AL O, 5 il 1809 47, 581 Bhaf' ©

including inter alia as mgrane (as described in WD

98/ 06725 and W97/ 11945); antibiotics (as described in
WO 97/ TH@33lecdftcdi® iA the pédlitatioreol cdlielr prelifepstion is thus well
described in W 95/ 15327 and W95/ 13 l_é?% serotanin

r esiabiriked nhppexample, 25 shovey 2bye. therads 65 xtergiye body of

e i g A e s 81

| and Cetk1 ;Eatgwags5Smt&ﬁ@m§erawwthewpetdlqagemts.gehtbaio(s of cellular

d., d
O ITRE8h IS der s (oS roTaNG rlns Bob SR Lol Phne
t freatrentt dfeliseate gRsesoevARhifeaturd labﬂbdﬁascéllalér?(ﬁo% such as
266 Al) disorders of the glutam ner

09?5@%"2@% @BPB%‘& BTOA'FﬁFﬁHV%QI?B&ﬁf ééf?CIPW@Qu%ﬂfrﬁj(amme inflammation
Liak an _
(AR YEk Rl SamRPSREN LA, By B
rrﬁuwrmtoss, amemsdlea)siﬁﬁpu(monawdlbmsnal adhnitm pisogasis,

o FErThSREY bEn el SRS b tiitatih FabBlior Heckiohs) viral infections

C (iAvIadmds bat Aohitéd ke hefiervirlay @axe”r@s Epsteic®Barr Virus),
receptor is_an opioid receptor s@&s 8 WO 96/ 07656

( autaimmemnediseasel (RODUPYS: fagurpatoid 3ebtis,rRgorksis, inflammatory
s

o DfeLUEBE nEUCHARRRIANE discradr o LRGLARS SATRENRE to
9AIzhetmer's disedse), 9nddnsuwbdegerssrative diseases (e g. Parklnson s

¢ et GV oldartn! o9 SRR HIORentbeC SplRY rhouter
5atrE5PﬂPférﬁDéerebtad dé@@n@idt%?% (D. Peters et al.)
di scl ose novel heteroaryl

3-substi t ut ed-di azabi cycl oal kane conpounds, whi ch nay

be optionally_ substituted at the 7-position, which
mus car PRVerakdistinct slesaes of evahmalesas nave beeltidentifiacas

Usfitttors Bf Cfkst o‘i’tﬁrh ?'a?ﬁac?tﬁér Wbﬁé@%s"‘ﬂé%pmdol

degener at’i on of inergic system e preferred
earlamdosmnm U&Ntﬁbleamj athemlmkzlmrbarbazolps, B-hytiraxyebipticine,

r e e padeee, ity uregd, Au0RLEHTE. HiomhBeRugR T et
oy Foridinds, fd%cagysﬂﬂa@ilhéthﬁz@'les) dibrﬁiﬁdﬂfﬂa,‘éoles pteridinones,

dlazablcy 0 oct ane conpounds are

aﬁﬁf’ @g@ﬁ%@%owxwﬁe & iR dorbangal Rﬁﬁ@ ?%e‘iﬁ gP¢3-2978:
'VE%Azév%dB 141V &t hesBghs) a'1d9'7922§ 595 596%&@5% AJ., Exp.

receptor and I nteraction of the figand wth’
r Opépt Theri Raterds. k995, & éﬁ#ﬁ&i’:?el%sleoldc&ilad: i, UnBiakf Chern. 1998,

10, SRS ool AR P bR 030 Harper,

WWOWSW 24, 9¢1ve Harringtoa, EnAg Bt abn Pre¢.eNatl.
ses_o

ainmed u for he tre se
ot Sel TR o081 e 5 BIEDE M. SEESEF, Jufipem. 2000,
nore specifically atherosclerosis, restenosis,
gingivitis, psoriasis, rheumatoid arthritis,
gl onerul onephritis, Crohn's disease, encephal onyelitis
and transplant rejection. The preferred embodi nents
i ncl ude conpounds mnth the generlc fornula 5. WO

NN NSNS



conmpounds useful in the treatnent of cardiac
arrhythm as. The preferred enbodi nents incl ude
woanpaends with the generic formula 6. The presear/EP2005/005896
invention relates to a conpounds;.according to fornmul a
I, methods for treating diseases alleviated by

adayM -3¢ Garﬂﬂt of. me@mmm@mhdeagem D@Vé‘féba1999 9, 104-
that is a ant agoni sts and phar naceut

cé%dglgbpah@,b'f@ R ekati ng@ﬁrs‘%@%e§9%%rﬁ%u1rfﬁoﬁg1%10 Hoessel et al.,
CRERHFENE /?B‘r‘d?é@/ “@9’901“86 'é‘# 2ah VAL &k S, acQﬁE*érdR 54,1999, 59,
antagoni st ad St oné cartrer o
ozséaaﬁﬁgehbnnma oei]aithZd Natmrm/mmamgmam Medi 136;

> ¢ BlsEisto BhoohabePt Mg cherty o, Boaf-e). - Lfif Nugie, .

ﬂ(-@)amﬁMe}SQ Oifén$e|mt1ed4f137sﬂ-t1l386§ I?UD genst A1, Lﬁﬂzlol Chem.
Cé S%O 2R4, benzyl or_- di n- 3yl
sa Qﬂ b%msy1|6 t1 Spn Hs et ak.t Bigchprmn IwgeReér ommun.
G087 a7 7oRE.0- ﬁletaélq BiBorg? dd.JoRAR Y OPbg 7, 1461,
stlitut'e "one  fo four enssele
i d@kmgsdd}Wt ley al angx Medi Gbe\me Lfetto 12000 70 ©810; Toogood etal., J.

1o (PIRFh B1672 20POE LR EREAT IS ot S ol smer G, Hpinin Drug
prsc@Vnﬁhd Dé(/elléb n2¢0N40>623€634DW0m009924|84§51dF00 ood P
t hi azol sai d het er oar tional | y substitute

owgv%dmérow@gd.au S BRI B1E. JUPBAT 108 Wabster, K.
? ?Eg@g‘ﬁonm sting of haI ogen, Cl-6 alkyl, Cl1-6
and Cl1-6 al koxy; and, the other of Rl and R2
|s hydrogen R3 is selected fromthe group consi sting
of: (i) phenyl optionally substituted with one to four
15 subst i The iasssafl diamévbpyridimpiaes éntdpresented by campelandseof formula
fromthe group consisting of: (a) Cl-10 al kyl, (b)
Cl- 10 heteroal kyl, (c) C1-6 hal oal kyl, (d) Cl1-6 al koxy,
(e) Cl1-6 thioalkyl, (f) amno, RJ. gb6 al kyl am no,
(h) Cl1-6 dial kylamno, (g) Cl-6 ac | ani no, (i)

carbanoyl, N Cl-6 al kyl car barmyl N N-Cl 6

di al kyl car banoyl, (j) ureido, n| (1) cyano,
(m hal ogen, (n) C-6 al kyls (o) sul f anoyl ,
N- Cl- 6 al kyl sul fanoyl or 1 6 Ndi al kyl sul farmyl

(p) Ci1-6 al kyl sul fonam do or Optl onal ly substituted
phenyl sul f onam do, (q) optionally substituted phenoxy,
(r) optionally substituted heteroaryl oxy, and, (S)

LB RRiCaEl RpfFhKS 88b 756012485 ANR: 2eRea).
20
WO9118887 (Smith Kline Beecham) relates to diaminopyrimidines of
formula

25 that are stated to inhibit gastric secretion.



CO2R12, -CONR12R13, -SO2N12R13, - NHSO2R12 and
- NHSO2NR12R13, (t) CO2R12, (u) Ci1-6 acyloxy, (v) Cl-6

wabkboslicawbonyl , and, (w) Cl-6 hal oal koxy; (ii) Pon@ERi05/005896

10

15

20

Cl-6 al kyl wherein phenyl as degscribed in (i) above,

(iii) heteroaryl selected fromthe group consisting of

pyri dw&bc)?@%/ | fAstd FbTueéé)q%l 18y td thrwhe cBfEEBY bf formula

pyri daziny Xazo |sot Iazolyl, pyrrolyl

furyl, thiazolyl, oxazolyl pyrazol yl , oxadlazolyl,

thiadiazolyl, inidazolyl trlaqglyl¢utetrazolyl

i ndol yl, quinolinyl, |squ|noI|ﬁﬂN

2, 4- di et hyl - 6- oxo- 6H pyranyl and hleayl said

heteroaryl optionally substitut h one to three

substituents sel ected i ndepende in each incidence

fromthe group consisting G Nlcﬂﬁikyl, phenyl, Cl-6

hal oal kyl , Cl1-6 al koxy, Cl-6 thioalkyl, C -6

alkoxycarbonyl carbanDyI acetyl, nitro, cyano,

am no, C1-3 alkylan1no -3 dlalkylan1no

Ntatedgt(h@pt ﬁ%anﬁ'tﬂaﬂﬁﬁb?ge'ﬂﬁd hal ogen, (iv) heteroaryl

C - al kyl wherein heteroaryl is as described above,

(v) heterocycle selected fromthe group consisting of

| | a- f WOR4646§8 , (Adira-BendcaldelatesHo pyrimidipe compaangs of the

tetr hydr opyranyl, thiazolidinyl, oxazolidinyl,

%@?@?azolldlnyl pi perazi nyl , inidazolinyl

1,2, 3, 4- tetrahydrqu|noI|nyI anQ N- et hyl - 1 2,3, 4-

tetrahydr0|squ|noI|n 3-vyl saHd'heterocycle optlonally

substituted with 1 to 3 substituents independently

sel ected in each occurrence OWNt he group consi sting

Of C1-6 al kyl, hydroxy, Cl-6 & kyllcarbonyl, carbanoyl,

am no, C1-6 al kyl anino, Cl-6 dial K@ afi no, pyridinyl

and phenyl am no, and two hydroggns on a carbon bonded

to a nitrogen can be repl aced b&k ¥§en (oxo0),

wlescebed tdRaci as BlitrinkibitprsGndsFAKKRhibitons. 6 hal oal kyl

G -6 heteroal kyl, phenyl-C 1-6 aIkyI, Cl- al koxy-GC -6

al kyl, pyrimdin-2-yl, COR9, COCHR 15NHR7 or SO2R10;

RO is selected fromthe group consisting of: (i) G -6

al kyl tlonally substituted wth one, or, two ou

i ndepeWp de(Asttadenecanrelategiryinisig Q?'%Rﬁuﬁés of formula

Cl- 3 al koxy, Cl 3 acyloxy, hydrexyl, phenyl, am no,

Cl-6 al kyl ami no, C1-6 dial kyl g no and,

am nocar bonyl pyri dyl wherein sdid am nocarbonyl pyri dyl

can optionally be the N oxideya am nobenzoyl wherein

sai d phenyl or said benzoyl riadi gal i optionally

substituted with one to three oulss Pndependent |y

sel ected fromthe group consis%ﬁng of am no, Cl-6

al kyl am no, G -6 dial kyl am no, hydroxyl, hal ogen and

destribbli 9 vt As Cdkhiahibitorsand FAK inhibitess.i t ut ed with

one or two groups independently selected fromthe

group consisting of sul fanoyl, acetylam no, hal ogen,

Cl 6 a | dnkch) Ablkidssto rmmmne

Cfl\&% 'O“%% g\r/nbgge@%%e,(imgﬁg%(y am) ﬁ%h (iv) FfV

&db(lp@lﬂs affermuleyl , or C(=O OH, (v) IH

i ndol e- 3- car bonyl , (V|) furyl, erldlnyl or pyridinyl

N- oxi de, (vii) N—acetylplperlth 4-yl, (V|ii)

furfuryl, (ix) C3-8 cydoal kyl, /L\
=

V\G/Qg

R1
also described as Cdk inhibitors and FAK inhibitors.



(x) -6 haloal kyl, (xi) phenyl G -3 alkyl, and, (xii)
Cl-6 al koxy, R10 is selected fromthe group consisting

wof005(12)10C1- 6 al kyl, (ii) Cl-3 hal oal kyl, (iii PCCEPBI05/005896
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cycl oal kyl, and (iv) NH2, Cl-3.agkylamno, Cl-3

di al kyl am no; (vi) heterocyde G -6 al kyl wherein
heterocycle is as defined above; (vii) hydrogen;
(Viii)FédreMevas by bodpbuRdaindhibiting eRe CdRac¥in D pathway see:
substituted in each occurrence with one t0 three

sbipsis, Veand VY ildrsssh Senk Mprajag dduga.. 200026128287 Brmas, J.,

f | Sh f X , ~1C1

R, 60 J1RHRSGIE 00701 Pladydg i 39%8: oSl B Chemn.
a2 yERrMbdBYy| , Cl1-6 acyl ami no, NR14aRl14b, cyano, Cl-6

al kyl sul fonyl, phenyl, N nethyl-nethyl-sul fonam do,

N pi perj dinyl, Npyrrolidinyl, injdazolyl, . .. .
2- a7 BNE PSRRI InVeryiRBRrovides novel BeRagiopYemidines having the
afdrmaycay:bonyl, and optional Iy substituted phenyl as
defined 1n R3 (z) above; (ix) C -7 cycloal kyl or
[ 3. 1. 0] bi cydohexyl, 4-oxo-cycl ohexyl or
3- oxo-cydobutyl said cycl o%l] kyl optionally substituted
with 1 to 4 fluorine, cyano, hydroxyl, G- alkyl or
phenyl; (x) CI1-3 al kyl - C3HN gyt >ﬁyl sai d cycl oal kyl
optionally substituted with to filguori ne, C1 al kyl
or phenyl; (xi) NRl4aR14b; aN g\l C(=O OR 14c; R4
is selected fromthe group consisti of : (i) aryl
sel ected fromthe group consisting : (a) phenyl
optionally substituted with one to four substituents
sel ected i ndependently in each(b)nci dence fromthe
group consisting of a phenyl stbstituent (i)(a) to
(i)(w) as described in R3, Cl-6 hal oal koxy, pyridinyl,
Zorthe-gharmzcedtically-adceptabie sditsret bglerpytieredf, wherdiny| |,
3- et hyl - 5- oxo- 4, 5-di hydr o- pyrazol -1 -yl and NR14aR14b
er ei and, R14b are tagken together along with
Y‘?m'%?%%‘%éﬁ@'ﬁ%ﬁﬂ&??%%'gw% tached are (CH2)r or
[ (CH2) 2X3(CH2) 2], -NMe(CH 2)2CH;, (b)
2, 3-di hydr obenzofuran-4-yl, (c) benzofuran-4-yl, (d)
2, 3-di hydrobenzofuran-7-yl, (e) quinolin-8-yl, (f)
| (23 h%té#ob?@lé aihich endysiss sipstititedSylip td @ur substituents
N-acetyl-1.2,3,4-tetrahydro-isoquinolin-5-yl, (h)
Nnéeeenqigrﬁ!yss,ele@t@firfmwél}%g;%qmrmﬁtm@: yl, (i)
l,2,3,4-tetrahydro-isoquinolin-8-yl, (j)
N- Bocgyl , i j ' ' I 4 5R6
A u])n!ﬁ%v%_é%}g |ﬁfflm 1)Yr¢a|r;ﬂoéi,~ %ggﬁtgf_@ﬂ ﬁy?ﬁr—ny GOSHd, COR?*, CONRR?,
ANRCB ,@Rh,@, QnRer archydr o- i soqui nol i n-5-yl, and(n)
6-fl uoro-benzo[ |, 3] di oxi n-8-yl, and,

(i) CO.R®? COR*, CONR®R®, NR°R?, OR’ or S{O)nR?,

4-

(b) aryl which may be substituted by up to four substituents independently
selected from the group consisting of:

(i) S(O)NR®, NR°R®, lower alkyl, OR’, halogen or lower alkyl which may be
substituted by OH, CO,R3, COR*, CONR®R®, NR°R® or OR’;

(i) COOH; and

carbonyl substituted by lower alkyl, OR’, or NR°RS;



(o) quinolin-6-yl; (ii) phenyl Cl1-6 al kyl wherein
phenyl as described above; (iii)heteroaryl selected

wobra®izhe7 gr oup consi sting of pyridinyl, PCT/EP2005/005896
2-azetidin-l-yl, pyridinyl N oxi8de, pyrimdinyl,
pyrazi nyl, pyridazinyl, isoxazolyl, isothiazolyl,
pyrrolyl, furyl, thiazolyl, oxazolyl, pyrazolyl,
oxadlazolyl thladlazolyl |n1dazolyl trlazolyl
t @f)r eyaibaikyl whidhInyhy besubsiituted by QR NRYRS, or S(O)NR®; and
qui noxal i n-2-yl, indazole, benzofuranyl, 4,5,6,7-
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t et rahydr o- benzofuranyl
2, 4- dinethyl 6-oxo-6FprranyI, benzo[ b] t hi ophenyl ,

4 t et r ghydr oi ndazo| e,
T, EwsrAlRH I R SR Sg b o1 y1
i mdazo[2,|-b]thiazolyl, 6- fluoro-4H benzo [1, 3]
di oxi iy DRI, NR?NM(O)nHS WINS DRI breo@LREai d
het eroaryl ‘optionally substituted with one to three
substléuents sel ect ed |ndepen%FntIy i n each incidenge
from tiheh ﬁfRﬁyCL%WBlcgtmﬁb bexsgpstiyted WI'OWWWII» CO2R", or
ogpb .y substituted with one to four substituents
seletted i ndependently in each incidence fron1the
group consisting of substituents (i)(a) i? wg N 8.
descr (ilhe betaspa mmaymﬁ.ybstltmgmtxmlweral yl, COzR?, or S(O)nR%;
2- H&thylthiazolyl acetyl, am no, Cl-6 al kyl am no,

di al kyl am no, aninobenzyl Cl1-6 hal oal kyl, C1-6
al koxy, Cl-6 thioal kyl, Cl-6 alkylsulfonyl Cl-6
al koxgicpabgwhich um;bbashbstdateldabmwwerralkyl OCOQR%\,mBlogen COR*or
SN‘% ﬁhlgoyl - OCH2CO2R14c, -SCH2CO2R140 and hal ogen;

eteroaryl Cl-6 aIkyI wherein heteroaryl is as
descri bed above; (v) heterocycle selected fromthe
group consisting of Ila-f as described in (v) of R3
above, furyl, oxetanyl, tetrahydrofuranyl,
[RE ﬁé‘Qé‘l@b@Wﬁ&Mhe gtrdsu@é@hglgmrrybf oxazol i di nyl ,
pi perazinyl, imdazolinyl, N benzyl-norpholine,
N-net hyl -1, 2, 3, 4-t etrahydroqui nolin-2- yi,
4, 5- d{ihy#r o- pyrazol yl, and
1, 2,3, 4-tetrahydroi soqui nolinyl said heterocycle

opt i Ogﬂ wae?y‘é@ PHH\FvgganF \Qg%ntnﬁay? b%%%hﬁl#?@k?&l—el, CO.R?,

|ndep ent| occurrence
gCaR, CONRIRP MRIR®, ARG al kyl, acetyl, hydroxy, Cl-6
alkylcarbonyl Cl-6 alkoxycarbonyl carbanDyI am no,

L PR SEB AR helBih 15, ARTRE fower

balkyk idveeealkbyy, @rddewet akg) sulfstititeddsyeialogeh er OR
aIkyI wher ei n heterocycle is as defined above; (vii)

b cotElbeteronph iicr ey e iatfite Rubwit sl LTEar, cor,

OCONRERT I'-Q"'Rmhhlb%eﬁréﬁdoio%ﬁ aliSA WhecHhal sl Qmétltuted by CO,R?,
hal%gpn Cl-6 hi oal kyl, acyl oxy, Cl-6

4&@5&% OByano Cl-6 al kyl sul fonyl,
N—nethyl nethylsulfonanldo phenyl , N-piperidinyl,
N-pyrrolidinyl, imdazolyl, carbanoyl and Cl-6
alkoxycarbonyl (ix) C- cycloalkyl optionally

eny%ﬁglg{fe)(Ejj ffﬁﬁghélgwf&éﬁ#gmﬂﬁoaﬁyls glrJFiylc)nglrl y
substltuted with 1 to 4 fluorine, Cl-3 al kyl or

pheny(i) Hind, (xi) NRl4aR14b; R5 is hydrogen, Cl-6
al kyl, C1-6 hal oal kyl, C1-6 hydroxyal kyl

et T R A ARG By TR0 GO

gccmu%ﬁ@%5|stlng of hydrogen, Cl1-10 al kyl, hydroxy,
Cl1-6 al koxy, C1-3 hydroxyal kyl and C1-3 aIkoxy-Cl-S
al kyl; R7 is hydrogen or Boc; R12 and R13 (i) are

i ndependent|ly hydrogen, C -6 alkyl or Cl-6

het eroal kyl, or (") R12



and R13, when both attached to a nitrogen atom
toget her can be C2-5al kyl ene; Rl4a and R14b (i) taken

wondspenent |y are R3, or (ii) taken together atomg2005/005896
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with the nitrogen to which theygare attached are
(CH2)r or [(CH2)2X3(CH2)2]; Rl4c is hydrogen or Cl-6

al kyI [ yl,

oL, D WIS A o TP bups S|

mdblpél)mlaﬁede‘rom s group amsistingned lowanalky, inglagen and
53 - X-NH2 where t is 3 or 4, -(CH

2§l RI =NH) NH 2, -CH2C6H5, -CH2- - C6H4- OH,

(3-1 ndoI i nyl)met hyl ene or (4-im dazolyl)nmethyl ene; X3

is - Giv) eyl 63IRyl whish4nay Wesubstiutertby @Hhdr NHR;, -S- or

-NR12-; nis an integer froml to 6; p is an integer

fromO to 2; r is an integer from3 to 6; and,

phar rraceuti cally acceptable salts, hydrates, sol vat es

reoi soners thereof nds and conposi tions
oR !% ?ﬁ?fsge‘mm tﬁ%&ﬁ?%ﬁowgﬁ[@@ for treating

di seases nedi ated by human |nnunodeficiency virus in
hunan§ ) Ho@meounds andconpositions of the present

i nventlon al so maybe used for treatnment of disorders
al l'eviated by a CCR5 antagoni st including re at ory
di sor digrlewer ﬁH‘{YbWhH-‘gﬁ‘ maybe %ﬂtl‘ft%‘g SWJ%. Ni%?
syndrone (ARDS), bronchitis, chronic bronchitis,
chronic obstructive puInDnary di sease, cystic
fibrosis, asthma, enphysema, rhinitis and chronic

ShBAUS Kb

SRy SR Care A i PEnd SR Eted Bk M Pl Srbistihg of.
di fferent organs may be treated with conmpounds of the
i nven(i) &11. Conpounds of the present invention maybe
useful for the treatnent of such conditions and in

parti gl it Qutik fiol OB ONROR
a cor 'il@‘?"ﬁ%%”%‘ %ﬁcé(!ﬁgyobr%ds CC L'"Rﬁd * kdl)ﬂ %53' Eeen R™,
esOBf| OREINR'PR1' ahetrocycld ombetetoandse, i ncl udi ng
Crohn' s di sease and ulcerative colitis, nmultiple

par ¢ 00 arobaRVRbRn maY b LSl Y GOR ERPIROR™, soR"

apRghaNRIIRERdonet ri osis, type | diabetes, renal
di seases chronic pancreatitis, inflammatory |ung

condi tions or chronic heart fail or I
reV| eld) arylygyeh may bpsHbetitiediy 60 g é@hﬁ%ﬁ’@m RP2R’, OR,

11n p k
Spr| ngefﬁa{\/l%%ﬁ fo%ertglﬁg Sﬁdsl i &@%&bﬁﬁhte%ﬁhalo@%ﬁ CO;R3,
rmwﬁ%r@Ry, NB@)O(I%ﬁwlaOHand progressfor therapeutic
|ntervent|on Curr. Opin. Chem Biol. 2000 4(4):420-7;

o @udf oot The Strategy of Bl ocking the

Cheer’) § S@s’t emto Conbat Disease, |mmnol. Rev. 2000
177: 246- 256. Further objects of the present invention
are (pn) (j@éRﬁraadnd according to fornmula | wherein:
one of Rl and R2 is: phenyl optionally substituted
W th g§ é@éﬁour substituents sel ected i ndependently
in eabtfi eflte fromthe group consisting of hal ogen
and Cl-6 al kyl; heteroaryl selected fromthe group

capsinativayg, NRORS idadlifobh.a g havidg aytotaind 3:Nriagatyms, said ring
sai d heteroar | opti onape% sybstitute

t Rlases comeriInGeAasdiRN: gdn¥egensia \é{gtcglolJz %%%Gr?ée bonded,
?%“ﬁm‘?@ét&ﬁd& SR rifgla®n® Eptiory Yeln$replaced by one or

more addltlonal N or O ring atoms or the group SO,, and said ring atoms




the other of R1 and R2 is hydrogen; R5 is hydrogen,
Cl-6 al kyl nethoxynethyl or Cl1-3 hydroxyal kyl ; R5a is

wayadisagen; hydroxyl or Cl-6 al kyl; R6 is hydr ogewEPZD5/605896
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al kyl or Cl- hydroxyal kyl; X1 ig)selected fromthe
group consisting of -C(=OR 3, -S(=0 2R3 and -C(=0O OR
}pt?éégh%)bég{ge& i@ By tdsﬁ SO HIRTRNIOWEF AyPhind WS &ky!

enzy sal d benzyl optlonally
sauﬂnstltutedMO\R{h hal ogen or Cl-3 alkyl: R3 is sel ected
fromthe group consisting of: hydrogen, Cl-6 alkyl,
- CH2NH2, - CH2CH2NH2, - C(CH 3) NH2, -CH2CH2N(ethyl)2 >,
-N(CHa) 2, -N(CH 2CHa)2, -N(i so-propyl) 2,

Z vl CH. .
Roertanes orelieBlsp sttty 1 ST atoaly
@ﬂlﬁﬁtute@byﬁ\llam%r oﬁg - CH2CH2COOCH 3, - C(CH 3) 20COCH
3, -CH2OOOCH 3, - CH2SORCH3, - CH 2( CH3) SO2CHS3,
het er oal kyl , said heteroal kyl is optionally

substituted wth -NHCOCH 3, -(CH 2)t-C3-8 cycl oal kyl,
whereint is O and sai, -S cycl oal kyl is
d%"f!sowﬂwtﬁdi{%@?hﬁ groLp W'}sl‘lsqme%t o three substituents
sel ected i ndependently fromthe group conprising of
Cl-6 le wHich ASbe SisktRed, byCGZ@aR3 @@NRW?SﬂzR3 OR’,
(C§| m u- phenyl, "wherein Rm i érox% or Cl-6 3
aNRVIR?, hﬁlogeruI@wsr alkwlel OF mvuerpﬁ{byhﬁubﬁ t yhalagen, CO:R",

7\N||\H-_\t'5 n our substituents sel ected
S(;g’i\}p%m% nl:“;_f%;l%h(9 @n‘ﬂl dence fromthe group

consisting of: Cl-10 al kyl, Ci1-10 heteroal kyl , C5'L d 3 7
hal oaiikyHetemanylayhittameyebe sabstiuteddyy §Q2F’onQDNR R" 802R% OR’,

PR e Sl SR i, O

PEONRIRA, OWXINKER®pwF OM;di nyl , pyrazinyl, pyridazinyl,

i soxazol yl, i sothiazolyl, pyrronI furyl, thiazolyl,
oxazol yl gazol yl, oxadlazolyl thiadiazolyl,

i mi dadibl NR%;M azolyl, tetrazolyl, indolyl,

gui nol i nyl, isoquinolinyl,

2,4-d ﬁ 56
oo 3(1\’/‘5‘31% r éjk)ﬁ%l&\'hwB’é‘%bbﬁﬂdtédfbyﬁﬁdlbgenheogR GONRR®,

eteroaryl is optionally substituted

bhﬁés oot @Heandubst i t uents sel ected i ndependent |y
in each i nci dence fromthe group consisting of Cl-10
al kyI Ve C 3 3
hi oo e e ThaFEX sttt bl TURTEOR, SOR,
nCONR5F¢§(m7,, o NRPRS; Cl al kyl am no, Cl1- di al kyI am no,
N- nmor phol i no, sul farmyl and hal ogen, -(CHR
n) w- het erocycl e sel ected fromthe group consisting of
Ila-f, oxetanyl, pa Ho ¢ pd He pf tetrahydrofuranyl,
tetrahydropyranyl, thiazolidinyl, oxazolidinyl,
' Rg‘isf‘éélé@{édch'ém'the Brd\gs 6ahsiting bfHdmariatll, and lower alkyl
1, 4-tetrahydro U|noI|nyI and N-nethyl- 1,2, 3, 4-
t%lﬂbﬁl’w@dd%é@h'ﬁ‘? MAIPGLE-y| | wherein Rp is hydrogen or
C1-6 alkyl, wis Oo 3, and sai d het erocycl e
optionally substituted with 1 to 3 substituents
i ndependent |y

R'0 and R are each independently selected from the group consisting of:

(i) H;

(i) lower alkyl which may be substituted by OH, CO2R®, CONR°R®, SO:R’,
OR’, NR°R®, heterocycle, or heteroaryl;



sel ected in each occurrence fromthe group consisting
of Cl-6 al kyl, hydroxy, Cl-6 al kyl carbonyl, carbanoyl,

wamesa211@1- 6 al kyl am no, Cl1-6 di al kyl am no, pyPCUiERZ1I05/005896
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and phenyl am no, and two hydrogens on a carbon bonded

to a nitrogen can be replaced by oxygen (oxo),

wher efiif): cySloalk IWHIE:HGﬁé‘;{ b@%ussﬁthted by COMR* FONRK, SO,R’, OR’,
C1 EQ eﬁga Y , enyl -C 1-6 al kyl C:12¢a al koxy- Q 3
aoWR Rpyri mi d| n-2-yl, COR9, COCHRI5NHR? or SCOPRIO: R9

is Cl- alkyl, Ci1-6 hanaIkyI furanyl, Cl-6 al koxy,

@mﬁ% é@% MW@%%% 'S I%FGMZEW OR',

QURERA lralsyemriower alkyl, ®r doveéralkyydubskites biyyilagem GO,R?,

I S, n Cl-6 alkyl; -NH(CH
Zéa@'ﬂ%%%yldav\mﬁg%e f(&rl'g Qor 1, and said phenyl is
optionally substituted with 1 to 3 substituents
indep@r)ds()&mﬁ, selected in each occurrence fromthe
group consisting of Cl-6 al kyl, hal ogen, -OCF 3,
het er pal kyl , shal oal kyl, acetyl, dialkylamn, cyano,
coorﬁcéézﬁ @Pé NH(CH 2)y-heteroaryl, whereiny is
O or 1, and said heteroaryl is optionally substituted
Wi th "5 CER3Upstituents independently selected in

each occurrence fromthe group consisting of Cl-6

al kyl , hal olg fhal oal kyl, - NH heterocycl e, wherein
s&'t%r natiyelyo Ry?Rl §3669I’"6r@d1'ﬂ£§/h§WBgta fatlaf 37 riRg etegspsaid ring

44 SRR SRMEET N L) AGRISE T S

- SipOH rigzatcisy saicctarhbhying a!tbmseoptlmally being replades! by one or

seI e from,the. group consisti al
Ssearitional Wer e ReBER e el 5a 579 R g ploms

6&“@?@"2%@9 sistRatddty OMeKe] NRERP sloWelr @alidA aﬁﬂ(lb\ﬁ@ﬂ akyl

ptlonally substituted with 1°to

sﬁlﬂiﬁtlttﬂf@drhysoﬁwdependently sel ected in each occurrence

fromthe group consisting of Cl-6 al kyl, C3-S

h l&)ghqulc(l) wherein said heterocyle is optionally

ubstitfutedwith 1 to 4 substituents independently

sel ected in each occurrence fromthe group consisting

of Cl1-6 al kyl, hydroxyl, -CO Cl-6 al kyl, oxo, benzyl,

/ , or - r 0 i

 isconTRess chiRinBE T VARl o RS ORER forculary

su&dhi—depe&'diemit kimased (Qdk1oucyclinisependent kinaee @c(Cstk2), and cyclin-

e endently i ch i cidence fromth I.O .
desbfinidingsed (G (fffeseebiop it e BEHE Hamageutically
ha&: thie. samxém eétékﬁm ard r@hf@mwesa&tfvﬁ?_lxgnd Aseful in the
1-6 al ﬁ' O 2CH3,
Mreatmwt@qqg’ﬁ ol Of\@ameg) magwgqeo IJ\NO@EQ 3, - OCF 3
-OCH 2CO0H, pyridine-4-yl, 1/4, , i ,A f/l ; (CH
2)g-heteroaryl, wherein g is Qor 1, sais heteroary
sel ect @t:lefpresenthwe;ﬂpalsanrdamsi tog)ha‘rrrfaoeatﬁgal compositions
t hi ophenyl soxazo 0
oD ond SORBEF sombolis B ine joxSBRGT.gh Rl ically
PYECSHtaNIe samydr d8tel théteofCahd apHdrmdceutieally étﬁie@télﬂé ¥hrrier or
Is optionally substituted with one to four
sexgipientient s sel ect ed i ndependently in each incidence
fromthe group consisting of C-6 al kyl, oxo,
oxi do, het eroal kyl, hal ogen, hal oal kyl nethoxy-phenyl,

hal oal ¥kl ’prée\g'n]?t’invention further relates to a method for treating or controlling
cancer, more particularly the treatment or control of a solid tumor, most
particularly to the treatment or control of breast, lung and colon and prostate



“N(CH 3)2, -NHOm phenyl, -NHCOCH3, cyano, - SCR2NH2,
- SCRCH3, - OCH 2C00CH3, - OCH2COOH, - SCH2COOH, - COCHS,

woeewaaear 3) 3, - COOC(CH 3) 3, -COOCH 2CH3, - COOPLCT/EP2005/005896
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pyridine-4-yl, NG, N, benzyl,iphenyl, said phenyl is
optionally substituted with one to three

F.Eﬁér‘stw HgiiisteAns’ §E}8’£leﬁ ﬁ;nlsl%é’d Byéuoh W@F@&PQ thé?lap@utlcally

0X henyl , wher'ein
h;zﬂedg/aqamoumlof& aombund qféormula L oraawah@ﬁm@pq;ﬁ@aw saI§ or ester
Oﬂrfl ontzlly substituted with one to three substituents
d fromC -6 al kyl, and pharmaceutically
acceptabl e salts, hydrates, solvates and stereoi soners
t her eofindlyi fhis wﬁeﬁﬁ@ﬂi’@wﬁﬁe@é@tcﬁhﬁ@eltlﬁtefmb)jlaté\’@@hﬁidﬂlnds useful
R2 is phenyl optionally substituted with one to four
hif hgarreparationrof@ egmpowad ok faigngiadben; R5 is hydrogen,
C -6 al kyl or nethoxynethyl, Cl-3 hydroxyal kyl; R5a is
hydr ogen hydroxy! or Cl-6 alkyl; R6 is hydrogen, Cl-6
al kyl & uSkdhergi, the fdllowing rmissshadll heyvedheffolowinpelefinitions.
group consisting of -C(=OR 3, -S(=0 2R3 and -C(=0 OR
3; X2 is selected fromthe group consisting of -C(=OR
4, -S(FP\2R4_or benz id benz opRL i
subst IAVEANGRSH aTBPBALAleEh MRnEsIaHGor ok edpptic patpocyeiic
fh ngﬂdcaﬁ)&f ﬁéﬂibélﬁp&@férbb 810 feditges aréﬁ;\aﬁcc’mh My, stem
CH 3) NH2, - CH2CH2N yl)
H(qurrg)i@rngqugsgr@lggq, butﬁ(e@@t br,nggqm @enyl naphthyl tolyl and
-benzyl, -NHCH 2COOCH 2CH 3, - NH phenyl,

- \HCOCH 3, CH2CH2CONH 2, - C(NH 2) CH2C( CH 3)2,
-CH(NH 2)CH(CH 3) 2, -CH2CN, -G -6 al kyl - OH,
- CH2CH2COOCH3, - C(CH3) 20COCH 3, - CH2OCOCH 3,
- CH2 SC2ChihonylCHac a8 iHe2@ithl Gr.er oal kyl ,
-(CH2)t-C3-8cycl oal kyl sel ected from cycl opropanyl,
cycl obut anyl, cycl opentanyl, cycl ohexanyl,

| oh wh Q. 2, dsaid  C3-8
Oyl o A R e ana bt Shdlly of R i i fated
Sde‘a!@ﬁb?cl&?hﬁﬁb@ﬁrUdM%ﬂW ebhtalhing 8oig&tofis UIExampIes of

conprising of Cl1-6 al kyl, hal ogen, hydroxyl, cy

oryGloplkyhgrioups (icHrede @yglﬁ@rqnyl %@cbélm cyelgnenty! and- cyclohexyl.
hydroxyl or Cl- alkyl, uis O to 2, and said phenyl is
optional 'y substitut ed with one to four substituents

sel ected i ndependently in each incidence fromthe

group CtEfisctiiel amgoouht” @edrts ahlamqurmlhatos efeetiveataievent, alleviate

Cl hal oal kMO Aﬁaﬁ%&fg&’ %r%ng éEF %ﬁﬁ%ﬁoj'lﬁé rsijeCt being

s%ggéds_d fromthe group consisting of f f o 3, and

said heteroaryl is optionally substituted with one to

three substituents selected independently in each

i ncidence fromthe group consisting of Cl-10Q al ky

hal ogeﬁHaﬁ@@ng’/meaoﬁ%b |n|@ose5}lon@qrfyomn%&rveﬂme,-mﬂﬁerably fluorine

?ggﬁg)ggéﬁogﬁgpﬁ%pamgmgﬁne O - (CHRN) w het erocycl e

p consisting of Ila-f, oxetanyl,
iia pb pc pd pe pf tetrahydrofuranyl,
t et rahydr opyranyl, thiazolidinyl, oxazolidinyl,
i sot hi &detardiabyh; means an atom selected from N, O and S.

"Heteroaryl" means an aromatic heterocyclic ring system containing up to
two rings. Preferred heteroaryl groups include, but are not limited to, thienyl,
furyl, indolyl, pyrrolyl, pyridinyl, pyridine, pyrazinyl, oxazolyl, thiaxolyl, quinolinyl,
pyrimidinyl, imidazole, benzofuran and tetrazolyl.



pi perazinyl, imdazolinyl,
1,2,3, 4-tetrahydroqui nolinyl and N-nethyl- 1,2, 3,4-

woebwsahyr oi soqui nol i n-3-yl, wherein Rn i s hydPOG&ER2@®5/005896
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Cl- alkyl, wis Qo 3, and saidjfieterocycle optionally
substituted with 1 to 3 substltuents i ndependent |y

sel ected in each occurrence fromthe group consisting

of Cl1-6 al kyl, hydroxy, Cl-6 al kyl carbonyl, car bam)yl

am no, w I

and phé-%l/t g)r%%n%y O?ma&‘tém&kﬁ rﬁoilleghé)élo%é{g%g%? Egﬁégiaﬂ unsaturated
trmor&ammamgeyclma'admal o’ealtaeaquatom@@emhl(;bi@)n one to 3 ring atoms

\A(Qr%rr%gg}%s §&%g{%ig r’n@%e al k ge%S@f%ﬁfé_r%ﬂig an integer
ai’rJSM'O tcpi{ 'dﬂ"adédingmhhon KErBof, méw rifg aﬁSﬁﬂBb@m@C
Cl-6 hal oal kyl', furanyl, Cl1-6 al koxy

- Emplﬁl erefeopobh%nemy@lﬁwe plmmim@zpleeeazm pyrrohdme

dﬁ%l'\aolm% olifie ! tr@%w (ﬁjrgr Blng&ﬁ%éﬂ%@éhhyéerne sulfide,

Mp@ﬁfamahwﬁdemﬁoner Cl-6 alkyl; is selected from
the group consisting of: Cl-6 al kyI , - CH2CH2CONH2,
CH2NCH3802CH3 -CH(CH(CH 3) 2) NHCOCH 3, -(CH 2)eC3-8

Cyel opulirk SrS R Bie SRR o By S S EBeh AR Ybeoraing to
i iRGbStdY e Rirelith ihtHbR BD"/@Bfié lspesifib shédgiired avtivity. LUCs, can be

to 4 substituents independently selected in each
oweastask énter alia.tascisglesgpbed iy tha Fxpmeless idraal ky| |
C3-8 heterocycle, wherein said heterocyle is
optionally substltuted with 1 to 4 substituents

i ndepe

aroup. dantiels B il B FRReRRCHAENEDIMAD %,

ahgeddllrr]mibbtor I(Jl!haz}d a compound aceqrdlﬁg tb)the mwmpnwmﬂm target
S [

SRS, 1K PRy e ala b §dastih@ TR Gramples, inra

substltuents sel ected i ndependently in each I nci dence

fromthe group consisting of Cl-10 al kyl, Ci1-10-

hetero , I 1 Ikyl-
Al kyl S@ITd%%rﬁI@I Qldi‘\@ d?alh %bhjun%ﬁéﬁ“)vltmaﬁéﬂber@ eg ovge_lra y

COOCH 3
Smeterewmﬁetes\ﬁ@tralgtmgham or bmnpbed g)aty@tngqyghatlc

(WFP&%‘%‘% I1qgv_§n§r A blwrtbgjrb%f)dbﬂ éton'??]eTgplcal lower alkyl

S kﬁ@iseidclﬁdenhéthql @ttwl,ppmpysuaipmgylpbuﬂyl;rtdnmw 2-butyl, pentyl hexyl
|§phe % i soxazolyl, thiazolyl, oxazolyl, pyrroly,
i} €. i m dazolyl, pyridinyl, pyrimdi nyI
chlnoxallnyl chinolinyl, said heteroaryl i's
optionally substitut ed with one to four substituents

sel ect gy &dqp ﬁ)&d%ﬁé’ ot Ih &ﬁﬁ@néﬂb‘ﬁ WeRafofHep iR g. lower

group consi st | ﬁ 0xo, oxi do,
hekexpdnekeyrbpyd:iaj depeoies mtwg fyq;haln@( pﬁg@pqgﬁiesﬁﬁurated aliphatic

cHliRol ayingy o 0. SiBErRP A 1g D BB IRy Tl tier akoxy

udeGaEiHoRy, ethoXL(ITbip8X\B, isefpopaXHURYSy, t-butoxy, 2-butoxy,
|d| ne-4-yl, G \ benzyl, phenyl,

sﬁﬁﬂt%ﬁewoﬁysaia;theol ‘ly substituted with one to

three substitutuents

"Oxo" means =0.

“Pharmaceutically acceptable ester” refers to a conventionally esterified
compound of formula | having a carboxyl group, which esters retain the biological



consisting of Cl-6 alkyl , halogen, Cl-6 alkoxyl,
- COOCH3; - NH-phenyl, wherein said phenyl is optionally

woerbsiietwred with one to three substituents sePeTEL05/005896
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from C1-6 al kyl, and pharmaceutjgal | y acceptabl e

salts, hydrates, solvates and st ereoi sonmers thereof.
(éﬁéctlv%néggﬁﬂﬂrﬁoaéﬁﬁé%f gbh hds ov\ﬂﬁﬁﬁlléh ¥hdidve cleaved in
C(=O R 3, wherein ect fromthe group
cwngu(mhﬁgargamsnydod@@ norrenp@wcanwptwe carbaylic acid. Further

%&%ﬁ%&%@%ﬁﬁg%}%@@lﬁ %ﬁl@!‘( l%%éjf_é %rs for thlé %y

pRXIGracUtical copbphdsigl avaléb@l\ihl@ﬁlgl%of QCBHIi’dgaard H ed.

f%@wékﬁ'é%é&%ée@eeﬁ* ol & el B tnaeaisal Depgeriefms and

ﬁ’@@'@y @f@ﬂmﬁt di)eﬁ@BOﬁjQ‘)Krogs%f)é}l'd -Larsen, et. al.,

%/_ cl osalekyl sel ected from cycl

extbbgkaxﬁ rug Basligpend Qwelomtdadmwlg%) at pp. 152-191.

cycl oheptanyl or , whereint is Qo 2, and said -C3-S
cycloal kyl is optionally substituted vvith one to three
substit . . N foo

oot R EHEG e dRNE Rl BB Gh9 i gaton
pkwts/d)r bas{éShlElﬁﬁlon saite ythat retadm ¢henbiclogical ldffealivemesd ard properties

| k o id | i
SOt o Ry e SofoBAT b BB oraic or
' iﬁ@?@ﬁﬂé%&tdsyoﬁ &cl;ﬁﬁféfbr'lﬁ&‘gﬁﬁl%,c@asfésorSél’ﬂPléJéélH«Qaddltlon salts include
consisting O C1-10 het eroa

Kyl
hﬂﬂ%@ld@ilveddm morﬂan@gamds sychas hygroshlarisngeid, hydrobromic acid,

PRl S, S 0 AR B g i,
sthiosetdutiveddeym mgmmb)aclds stwbhas pdoldene suffonim ddid, salicylic acid,
gro consj st i

&t Qﬂ@rgfg?g)%"g 5@ ﬁlcqn hal ah@[}tﬁ%ﬂﬂ malic acid, lactic acid,
CRIMATE bl 8hd thétlike. SuRIpRBAse HadItioR s@Pts'YHcll]’@e IQIﬁose derived from
t et rahydrof uranyl, tetrahydropyranyl, thiazolidinyl
oRENPNIUIM, potassEsRNSedieN; afich puatein et apmgnium hydrOXIdes such as

:\igﬁ%?(éﬁd@ ﬂeﬂ'akeihﬁ§é}rncﬁty i (ﬂg@gg{sﬂgﬁ %rﬁ{&gl modification of a

thamnét;eﬂﬂmgbmmpoa‘rid (.cqldkyd) inte a sa@&a&ecmque avell known to

het er oc ti supstitute
sk iical hrEpieED mareved ahsicaand diemicab tabity,
)ﬁﬁ%&é@pl@ﬂ@ YRovie my gt %IL@II@D@ c@hﬁiﬂund@y Ve .9 CiLr ﬁnsel et.
carbonyl , carbanp am ho, - [ am n

dala| R@armaqwtlcpyl})omg@¥omapd&rygd?ﬁlwery éwtemﬁa 6th Ed 1995) at
on bonded to a nitrogen can be

é Iacegﬁ%qqg;%ygﬁf(oxo) wherein: R8 is hydrogen,

Cl-6-al kyl, C1-6 hal oal kyl, Cl1-6 heteroal kyl, phenyl-C

1-6 al kyl, C1-3 al koxy-C 1-6 al kyl, pyrimdi n-2-y| ,

COR9, Tiarmalahitibally accePtRIRe.0:subl aspHatracautiylly 4cceptable

hal oal kyl , fur al kox

CaRTBH SKPIRIRT 1. oS eRBEmarpicali-Bepe SiablR %ﬁpbsfanﬂa"y
2 I
Mot T Bl 5 A o s s
R15 is hydrogen or Cl 6 aI kyl .

—

“Substituted,” as in substituted alkyl, means that the substitution can occur
at one or more positions and, unless otherwise indicated, that the substituents at
each substitution site are independently selected from the specified options.



(v). A conpound according to (iii), wherein X1 is
S(=0 2R3, wherein R3is phenyl optionally substituted

wei2ods/1ene7t o t hree hal ogen. (vi). A conpound aeCOE®20§/005896
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to (iii), wherein X1 is C(=0 (R53, wherein R3 is Cl-6
al kyl . (vii). A conmpound according to (i), wherein X2
s *E?%Brfp?dﬁ&%ﬂ? Eﬂ’eﬁi\/ﬁ §m§@hf5‘iﬁ@é’n§ a8 Biditht @F @t Rast one

conS|st|ng

mmmmulawm@mrmmgmemagcept@m salbopesfer thereof,

ek SEnfeany PE pBictafod Snéror BéVets difefGnfition’or a human

i foerireset emcludisg hastagduhtoreaiifines.cur rence fromthe
group consisting of Cl-6 alkyl, C - heterocycle,

wherein said heterocyle is optlonally substituted mﬁth
1 to 4 substituents i ndependent selected in

occur rlBrRGEordayRg With &%9{?8@@551\@&'% AepauRde fmula () are
-CO C1-6 al kyl, oxo, benzyl, , or - ,
h‘{%—l&;‘%ﬂr phenyl wher ei n Rf I s hydrogen or -NHCOCH3, f

is 0 or 1, and said phenyIRiIs optional Iy substituted
with one to four substit qgﬁqt s Rel ect ed independently
in each incidence fromthe |oup 3si sting of Cl1-10
al kyl, G -10 heteroal kyl, Cly6 kyl, cyano,

hal ogen, C -6 al kyl sul fonyl, , CO-C -6 al kyl,

- COOCH3, COOC( CH3) 3, -NHSOZCHS, NH2R2- N( CH3) 2,

- N( CH3) CH2CH2OH, - NHCOCH 3, - OCF3 JU - OCH 2COCH,
pyridine-4-yl, ; (CH 2)g-heteroaryl, wherein g is Oor
1, sais heteroary selected fro(ﬁthe group consi sting
of furanyl, thiophenyl, isoxazolyl, thiazol )
oarthel ghammpeubwly qgae@mblqlsaltﬁs ot astess ;herep%: dvhqrel,n
benzof uranyl, pyranyl, pyridinyl, pyrimdinyl,

h noxal i nyl and / said

ét %eg fEO%Bb?ghé\Wé"%ﬂ%@}%ﬂjt ed with one to four
substltuents sel ected i ndependently in each incidence
(a)nhétbﬁo@fctwwhmméytherwbshtl&d By aipkipl founsabstiineits,
het er oal k | oal k t hoxy- phenyl ,
hindgRERYE Xt‘v ﬁ%‘p@te%%mmﬂﬁ QQOUF}/‘F\%@T@ 1ynyl - NHOOCHS,
cyano, -SOZNH2 - SO2CH3, - OCH 2COOCH 3, - OCH 2COCH,

- gggﬁgf?%r al igh m&Peeistbsitiifed b}CGPC(@Szaﬁ TOR?, CONRR®,

pyr1di ne-4-yl, benzyl,
pNRRR’, ORLi e $HMA"; eBdopt i onal 1y subst | tuted with one
to three substltut uents consisting of G -6 al kyl |,

hal oggs. EONRFEOIR. BT p@?@zﬁRwereu n

sai d ﬂeny i’s op lon Su stltute one to
three substituents selected from Cl1- alkg (viii

cd:)pamhwrmirmayi beysuhstituted by wihierfoin sibs tyes(am)iemenﬂy
4 phenyl J: Iy substituted with one
8& t'eéjeTR tée&r&%coﬁ?gﬁﬁ oaryl selected fromT 1\

an\ ansai heteroaryl is optlonally substituted
Wi th g)ws (OInRENRERG dowenlkgh OR; bakigen orjo®er Glkyl which may be

ggélfgﬁ EPW& QC(%!ECC)% mﬁyb%&k‘é dﬁgngwﬁg?q onal |y
substituted with one to four substituents sel ected

(i) COOH; and

(iii) carbonyl substituted by lower alkyl, OR’, or NR°R®;

(c) cycloalkyls which may be substituted by OR”, NR°R®, or S(O)nR? and



I ndependently in each incidence fromthe group
consi sting of hal ogen and Cl1-6 al kyl, or heteroaryl

weebwsake7f rom t he group consi sting of pyridi npCT/EP2005/005896
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pyri m dinyl and thiazolyl said-fwteroaryl optionally
substituted with one to three substituents

i ndependently selected fromthe group consisting of
hal ogen, Cl1-6 al kyl and Cl1-6 haloal kyl; R2 is

hccgrm@a,au@% Mﬁudhyﬂé?%%”swstlt@&e@ byt kyl; Réa is
rogen hydroxyl or Cl-6 alkyl; "R6 is hydrogen or

Cl 3 h roxyal 4% % sel ect eq3 fromthe group
consi |Q% , NRRED) R(@) nR HNF(QRR” fCQeRsel ected from
t he group consisting -C(=OR 4, -S(=0 2R4 or benzyl;

i [OOSR A DU AR Bl o GO o

S@)ﬂR)BaI kyI sel ected fromthe group consisting of
cycopropanyl, cycl obutanyl, cyclopentanyl and

yer o kheiere i Fhisnimy? bisbstintdl BxiRher Al SR eer

ss(@)nR%entjs sel ected i ndependently fromthe group
consi sting of hal ogen, hydroxyl and oxo, heteroaryl

" wher U1h oo WA RE SARIHEHIBORNET IR S0 R, halogen.

sy FNRSR@t ed with one three Cl-10 al kyl, heterocycle
ected fromthe group consisting of Ha- f, oxetanyl,

tetrahydrofuranyl, tetrahydropyranyl, thi azol i di nyl ,

oxazol i di nyl, isothlazoI|d|nyI plpera2|nyl

i mdazolinyl, 1 2 3,64-tet rahydr oqui nolin

N- net hi?refeuaMysRms a I@@taw@meﬂ@a@ﬂrfmm ﬁg%QWUP gefpisting of

< oSO R e pd pRRAdite; 3 B afyheecttd forh the aroup
f comsistivey of plugnyd,dobd, sandng/lyif ocac@cblaldgyl selbytﬂackfxgm te -gsoup

Cratisig PhOICPP: Ry OBWT SHEIPER A AR or e wer alky

hxs'lbemomhé g?@u@eangmdf fritidyl nemyp@ecspwaiaopmpyl butyl, t-
| aced Y )ﬂham ox0), Wwherein: R8 LS
7

ctnutyl -yt heyll Mare prefrrabio B ks/seleﬁ?%hﬁwméhe group

L Bof o 8052l pYGAE hrng o Ca

hgtauisk yWiord prefiengbly, &-is sUkstitutedty 5zt zo&Hgy CO@CH2CHa,

"ot BeRCHRRH e, SgWeHyr. 1”6 i al kyl am no. C

-8 cycloal kyl; R7 is hydrogen or Boc; R15 is hydrogen
or C1-6 alkyl; -NH(CH 2)x-phenyl, wherein x is Qor 1,
and sai,d phenyl is ogtlonally substl{uted with 1 to 3
subst R ieaelectaddeorarthe sroup saneistirg@iofin each occurrence
from H]e group consisting O C 1-6 al kyl, hal ogen, -OCF
, heteroal kyl, hal oal kyl, acetyl, dial kyI am n, cyano,

- COCH, COOCH 2CH3, -NH(CH2y het er oar I, wher ei n | 4
Qor 1love&rch4layld>rﬂm1v@raihylwhlc noay besabeijtutachby Qht , COR?,
\Mgté}}]ée’gs 3 substituents independently selected in each

ce fromthe group consisting of Cl-6 alkyl,
hal ogen,
aryl which may be substituted with halogen, NO,, CN, NR°R®, lower alkyl,

lower alkoxy, and lower alkyl substituted by halogen or OR'.

heteroaryl which may be substituted by lower alkyl, CO.R®, COR?,
CONR®R®, NR°R®, halogen and lower alkyl which may be substituted by CO2R?,
COR* CONR®R®, NR°R®, OR’.



hal oal kyl , -NH heterocycle, wherein said heteroaryl is
optionally substituted with 1 to 2 substituents

wonadspendent | y sel ected in each occurrence froRCTHE®2005/005896
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group consisting O -COCF3, COQCHrphenyl, -NH(CH

2)z-C3-8 cycl oal kyl sel ected from cycopropanyl,

cycl obut anyl, cydopentanyl and cycl ohexanyl, wherein z

is Oor 1; is selected fromthe group consisting of:

G -6 X blﬁzq ¥ bliel af| ssibed fFeritRe lge6ls Bonsisting of
from th/égop?r ﬁany?, ’?;%qo@ut aﬁ?l , cydopent ané:l anpél2 g

cyetiohestayly Propytdsspilopyt ety atHiyiyl, i2sbidist, ipeRtul gnd hexyl; or an aryl
SR 0l B AT B T oy,

titgehbutdd dlont ey groupccoNsistingrafiH maihyl, eideptemyl which may be
optionally substituted with 1 to 3 substituents

i siResitiedwiih luningeeaethP¥ach occurrence fromthe

group consisting O C 1-6 al kyl and -CO Cl1-6 al kyl,
Phenyl, and said phenyl is optionally substituted with
one tg@3 j : | ddependently in

each ﬁiﬁ%ﬁ@%ﬁ%@#ﬁﬁg%ﬁﬁﬁﬁﬂg @?i ng & C 1-10

al kyl H; C1-10 heteroal kyl, Cl1- hal oal kyl, cyano,

hal ogen, Cl-6 al kyl sulfonyl, NO2, -COC 1-6 al kyl,

: Wﬁ%ﬁm @qﬁ,&%ﬁ%@&v m@%&gﬁ%% or CONR®R®;

pyridine-4-yl, - 9 heteroaryl selected fromthe group
consi atyl ndricif miayrzensubstituted fiyarp/to, three sabstitytents independently

t hi azolyl, azol yl Ag el ragzolyl .. im d~6.

| selGEe roba et GRS e A heyobSh 8RE NRERS; and
pyri mdinyl, chinoxalinyl, chinolinyl, Q O said

het er padighlkiswisighireagbk substitated by ©H of NiHone to four
substituents selected i ndependently in each incidence

fromthe group consisting of Cl-6 al kyl, oxo, oxido,
het er oal kyl , hal ogen, hal oal kyl, nethoxy-phenyl,

Esgﬁﬁpﬁgfg@m’ _MNF% ISE&%SO%G@ENM?%W A N@&gm R consisting of
s I,p@@%j’sogmlﬁwl?iﬁww%@é&ﬁ; and hexyl. More

, ne- 4- ) zyl", phenyl’

s praferabdy)\R® is H,apethyh @thyl, propyt, or isapdopylt h” one t o

three substituents consisting of Cl-6 al kyl , hal ogen,

C -6 al koxyl, -COOCH 3; -(NRh)-(CH2) h-phenyl, wherein

Rh is_hydroge Cl:6 al kyl. h_i r 1, and said

phenyR il%S%%FF%"S@?’P&“E%%WFQ?%&*'@&?ﬁ one to three
subst 1 ypats sel ected from Cl-6 al kyl, and
pharmaceutically acceptable salts, hydrates, solvates

and stereoisoners thereof. (%), c ou ordi ng

£o" (F lowerale avhichminebe s ited b B or NBHe

sel ected fromthe group consisting of: is selected

from €RN5 bof bl IBFePhkyPelbctediitm the grswntdndisting of
-phenyﬁgg%%%ﬁg3 f%(CH 2V C%-S chloalkyl Se|e?té§ﬁfrOWl 9

t methyloethyt.arepgl isegremyl.dyuypt-bpthyd-buty.dresdyk ang ihexyl. More

B B S e L)

25 Wth one to three substituents sel ected

R® and R® are each independently selected from the group consisting of:
H;

lower alkyl which may be substituted by OH, CO.R®, CONR™R", SO.R?,
OR’, NR'°R", heterocycle, or heteroaryl;



i ndependently fromthe group consisting of hal ogen,
hydr oxyl and oxo, heteroaryl selected fromthe group

woanmsiigtiong of or Q /wherein v o 3, and sai #CT/EP2005/005896
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heteroaryl is optionally substléyted with one to three
Cl- 10 al kyl, heterocyde selected fromthe group

cons! kldiop Ih2CO,Re, CONR'RY, 80, R* OR, or
t et ra‘%;C ro (NaHr%;/I?n{ et raﬁ ?f%tgf/jrdfc Z“thi azol i di nyl

oNRi‘%Rl dinyl, isothiazoli d| nyl, piperazinyl,

i mdazolinyl, 1,2, 3,4-tet rahydr oqui nol i nyl and

N ot ) iR b ARl RS RORRIRT, B BR,
SNRSIR' Llﬁlbgem nideee atightdnd |sweeemwsubsmamu wchalpgemcBO.R3,

fromt group R pti of C1-6 alkyl, hydroxy, Cl-6
F%aR1@RR '@g Ela rEgHam no, Cl-6 aI kyl am no, Cl1-6

d| al kyl am no, pyridi nyI and phenyl am no, and two

hydr oggpg3.on a carbon bonded to a nitrogen can be
repl ace by oxygen (ox0), wherein: R8 is hydrogen,
Cl-6-al k -6 hal oal kyl, Cl1-6 heteroal kyl, phenyl -
1-6 aCQ;zé &1113 al koxy- G - 6 al kyl, pyrimdin-2-yl,
COR9, COCHR15NHR7 or SO2R10; R9 is Cl-6 al kyl, Cl-6
hal o @ﬁa, furanyl, Cl-6 al koxy, C - cycloal kyl, Cl-6
al kyl am no, -COO Cl-6 al kyl, -COCH, -CH20CH2OOH,
-CH2CH2COOH;, R10 is Cl1-6 al kyl, Ci1-6 dial kylam no, C
-S cycloal kyl; R7 is hydrogen or Boc; R15 is hydrogen
or C1-6 alkyl; -NH (CH 2)x-phenyl, vvhereln X is Oor 1,
and sAitemaheeiyl NFé mandnan|aymgjb@wngat@@almft3h7 ting @tams, said

SR T 65504 AR BEGHATHE bonde
ﬁ?é leid cé\@bﬂ&ld@/&ton&:@bt}dnallylmllng/f@MGed by one or

cano - -NHCHZ ﬁrbterg 4
\Améuaddglqngl N G ringraoms of teuous STz ARdaR tiRgpigms
Pt? r#éllgttfé?n%%hﬁsﬂtuféa 5y &P 1‘)dot NEPRS, lohds Ry earid tower alkyl
ach occurrence fromthe group consisting
oéulﬁﬁtrtﬁtedlwaR hal ogen, hal oal kyl, -NH heterocycl e,
wherein said heteroaryl is opti onal | y substituted with
lto2 substituents independently sel ected in each

2 phenpresragiy it 354 & 48 R hdenduiyiertog S group

CE@@Q&WBVH ore Wlﬂlmﬁblecﬂe}&fr@wﬁﬂ’m@wp aodsisting of methyl,

cydohexanyl, wherein z s (ﬁr _% XI&E@)/IA c’:;érﬂjoquM torabl

a6t cnrﬁgylt isoprenyl, Rtk &bHtda2-Pytyl.gp apa Nexyle Mprp preterably,
I to (ix),

ﬁer ern Zare,(lxl @etg}Reﬁlgﬁwg&sle @g?géﬂ%om t he group

consisting of: G -6 alkyl, C3-8 cycloal kyl sel ected

from Sﬁ@g tsg%cteroo o’ t%leog%gg %gxgistiﬁa 8? pf‘éﬁ@ﬂwer alkyl optionally
substituted by NR°R® or OR®.

Preferably, R” is H or a lower alkyl selected from the group consisting of
methyl, ethyl, propyl, isopropyl, butyl, t-butyl, 2-butyl, pentyl, and hexyl. More
preferably, R”is H, methyl, ethyl, propyl, or isopropyl.

R® is selected from the group consisting of:



cycl opent anyl and cydohexanyl, and said cycl oal kyl is
optionally substituted with 1 to 4 substituents

woanmsiigtiong OF G - al kyl, C3-8 heterocycl e sel eeCeaPL6/M05896
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tetrahydrofuranyl and N ,wherei{ysaid heterocyle is
optionally substituted with 1 to 3 substituents

i ndep ggpﬁﬂ chymagbgguﬁé%t.gﬁ @g*&;@g@%U@NRQRG @G%R*mw NRRS,

group consi stin and

Rradogen, lawer alkiyt) ophamet alkyl saistitiiad by halogan, ﬁ@ﬂ%J HANRRS,
ong st ituents sel ected i ndependently in

@Eﬁ ﬂﬁ%ﬁdéﬂgge$£on1the group consisting of Cl-10

al kyl, Cl1-10 heteroal kyl, GCi -6 hal oal kyl, cyano

hal ogr%tercﬁkylaumbkyh@yubémbbntuwamy O CONRIRS, SO,R?, OR/,

W@m@weh@m @aﬂwers@kga@ét%%}gg/ ﬁ@lcgqeau FOR’,
Cﬁl i R“iRm " N ng,l oH:hi ophenyl, i soxazol yl,

zol yl, oxazol yl, pyrroly, pyrazolyl inidazolyl,
|ndoL% 5 penzofuranyl pyranyl , pyrldlnyl,
pyri nN& Ryl chlnoxallnyl chinolinyl, and , said
heteroaryl is optionally substituted with one to four
subst C t ' Ti 6 7
7 om PSS ARGE Hel SRRIRHEH o) hd e ST COURT CNRER", O,
hHR§R6a¢MQFlahdlogen hal oal kyl , net hoxy- phenyl ,
hal oal kyl, -NH 2, -N(CH 3)2, -NHCH2-phenyl, -NHCOCHB

R e

@9R6- COOH, pyridine-4-yl, , benzyl, phenyl
sald phenyl is optionally substituted with one to
t hree substituents consisting of Cl-6 al kyl , hal ogen,

G -6 al koxyl, -COCCH ; -(NR h)-(CH2) h-phenyl, wherein
Rh i s _hydr Lr Cl-6 al ky his r. 1, and said . .
phenyPrﬁPfgracngyl%dﬁlH or 8 lmuer @'byleﬁfl‘%ﬁtga fiome the giqiin.eensisting of

@d;%ﬁgt ?oégg\}l ng@‘i‘)pzyf ‘Igl}tﬁ \AL i @butw 5;ieln}yl énd hexyl. More
Fqgreferaumrrgms bhmethyl, eﬂwwmyhmmmmﬂ one to four

substituents consiting of Cl-6 al kyl, hal ogen, cyano,
- COOCH3 and COOH, or het er oar yl selected from

:Of,?,xg @yﬁy élgﬁ%{: Xh%9&&@%#‘&?@%%?#%‘9&%@%"“" and lower alkyl

sg@ggﬂtgwdq@ @der ldl6gé®. four substituents consisting

G -6 al Kyl, halogen phenyl, -N(CH 3) -COCH, -COCCH
3 and - COOCH 2CH3. I n one enbodi ment of the present
i nvention there,is provided a conpounq ordln

f or muPreferatiyriR] is Hrer a;l@NemIkyk@ple(pigd h@gro%;comstmg of
Xﬁ%%&yl,wmpﬁ%épr 42?3@?8”&%@3%’%’” RéRyl. More

hprefersthn\R® is m,mwbbﬂwu propyhisoisapsepy. of t he

present invention all substituent definitions are

i ntended to take the broadest formas disclosed in the
SummaRy® ahd Rt afd8aeH Iﬁﬂép@ﬁﬂ@ﬁ%bel@btetﬁfrd;m thbeyroup consisting of:
descrkﬁelon of the foll ow ng enbodi nents. | n another

enbod nt of the present invention there is provided

a conmpound according to fornula | wherein RL is

opt i OpRLd Y, ?% OH, BGRRCORRR®, SO-R?,

S@%%éralﬁﬁ%?{%;g &SﬁﬁﬁtUte&,lbyR 5a andﬁRé are 2
QRFRGI, hetenotyicles, emhetreentsiof the present

|nvent|on there is provided a conpound according to

15 7o b sy b8 BGRRbY COE CONRREISEI, OF o
NR°RE;



-C(=0)R 4; R3 is a heterocyde as defined in section
(v) of R3; and R2, R5, R5a and R6 are hydrogen. In

wanaisherioenbodi ment of the present invention tRETEP2®35/005896
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provi ded a conpound accordi ng Igrofor mula | wherein Rl
is optionally substituted phenyl; X1 is -C(=OR 3;X2

s - 8 i5 ) 3 7 56
LS BRI T R BXSOmATIONIERS SO.R OR!, NRFR',
cipibgop) lower s ardower gyl bebibrietbyalogers COR’, CONR'R’

aton(s) adjacent to the atomlinked
9@%;2NE$E¥S%b§ tuteg(c;rboh atons and R2, R5, Rb5a and
R6 are hydrogen. A substituted carbon as used herein
ref ers@,R%a carbon bearing a non-hydrogen substituent.
I n anot her enbodi nent of the present invention there
IS prOV|d§d a conpound according to fornmula | wherein
Rl is gbﬁ%t%&l-s chloro-phenyl; X1 is -C(=OR 3;X2 is
- C(=OR4; Ris a heterocycle according to fornmula lib
or Hceetd ned in section (v) of R3; R4 is
2, 6-di net hyl - pyri mdin-5-yl,
2, 6-di met hyl - pyri di ne-3-yl or 2,6-dinethyl-phenyl; and
R2, R5, Rba and R6 are hydrogen.In another enbodi nent

of the present inyention there is provided a conpound
accoreltgr@a{ugelyoNllﬁJF% |capermianrimg haxing a total of 3-7 ring atoms said

I s o e I e

obohded,dafbore dng raterast said cer,borvmreg etoms optiphalby bejngyeplaced by

% gé;_r o dldquQanabi\&m n at er'@ qstﬁlgfgtrgpptseéj ,%¥\d said ring atoms

e suEélntufedZO #1, 5Rb MRRY ! loWed ialkyP adtdl lowderGalkyl
d| rret hén? yﬂ-ldr ne- 3-yl }ger) 2, 6- di met hyI pheg()},li3 and R2, y

@R'ar e hydr ogen. I n anot her enbodi nent of
the present invention there is provided a conpound
according to fornula | wherein RL is optionally

su ?33% m% R 4r agm@méﬂ@%%&égﬁom the group

Fﬁomstrng/dfrlﬁgﬂra lolver aﬂql belecedfoainrthatgradp cbesrpirmg;eﬁmethyl
tion there r e opoun acc
SRSV REP &Ry ﬁv BB SENDD Rees RRahE o s preferably,

XR'% gnd RU 3 NRni'é’t Ploro =69 id Rl4b wherein
Rl4a is optionally substyl tputreiﬂd phe%nd R14b is

hydrogen X2 is -C(=OR 4; and R2, R5, R5a and R6 are
hydr o‘g: Optional ly substrtut ed phenyl refers to the
subst Fxemptes of ecarepoundsiofdoraslar(i)ingiden section (i)

o L1 RS R oA S B

there is pr a conpoun
wherei n Rl yi-(#methhpésifoniyl- plperrdhem-wl) ~adine $Exar(1p@)m§

14aRl14b or R14 h
sugst i t u? edwé&h@%%%#%wyﬂ”pﬁﬁd'ﬂﬁ 56ﬂk‘d?(ﬂgﬁ‘l?@a?@%ﬁ%ﬁﬁmd'n'G'YI)'
R14b i s hydgried); (E%@nip‘lfe ¢(=OR 4; and R2, R5, Rb5a and

R6 are hydrogen. tronalls/ subst it ut ed phen refers
to the subsMethidrpigenidiatiey] (%methyldaﬁ1nyraqu¢i§r4wd]pyﬂmldm-6-y|)

section (i) her enbodi nent of the
pr esent |nvgﬁ{ %{&)fdn ?e |3 provi ded a conpound
accordi ng t[8- (&FMdra—ZLmeﬂm)@r-phdmll r’El-lwramka{BLcy-d]pynmrdrn-G-yl]-

b d
SGo0 R4 aanegiiToRR- AT IS par SOOI 25)
anot her enbpl{gIENRjoreR- meﬂrda@qﬂ@ﬂyr)tmwram rmawrrmdm-e-yr]-

provided a conpound according to fornula I erern

i s opti onal (ymaibanesulfoay- rzrnerrgim-4 yi-aninec{Exgmpls; 26y

5 2O P B R 0 08 o o1

optional |y §ubmthanesadfonylepipelidint4-yB-amioec (Eichnepipl27)
3-oxo-cycl obutyl or tetrahydrofuranyl and Ris a
phenyl or heteroaryl group wherein at |east one, and



preferably both, aton(s) adjacent to the atom|inked
to X2 are substituted carbon atons. |In anot her

wenhsdement of the present invention there is PCOFPA®E/005896
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a compound according to fornulaz{_wherein R2 is
optlonally substituted phenyl; X1 is -C(=OR 3; X2 is

=OR 4; é%sn&éjlfﬁg%.geﬂ qﬁ64-gr)q3t(2%eaf%&y-dﬁényl) -1H-

th| S errbodl t'ional
substi t ut ed pwazlmIQl'S ﬂed]@yrmmdjmaayﬂ]-amm, cmmmmd with trifluoro-acetic

phenyl or hetero(g;%mpg aggwhereln at | east one, and

preferably jacent to the atomlinked to
X2 are subs{3-{26Diflaerdpite il PNE-pyrazciof3, sefpyemidti-6sAit(1-

of the present invention there is prOV|d 0 und
accor di ng t B'atBenesUWonywieeEHiR-Ry Mgt f'%@d’ﬂ ‘?erD%

subst (Ut e \RARbsufbr) S EHIRLES) .o E1Fh Fasomnds

R1, R5, R5a an I S enbo
is cycl opendipynrmdmr@yf)mmmc@ixame ley30)or

g’ g S: ];rle? g;ﬁﬁg@fﬁlﬁrﬁlpﬁ%@%% b?razolo[3,4 d]pyrimidin-6-yl]-(1-

2> . oL nawas s o fymas ke 1)

t her e is pr _Gv[i?'o(@d\ﬂﬁt )awg-ewgqmiﬁg fjﬁqyﬁmiginTG-ylamino]-
wherein R2 b%ggé‘rgér%hf&géﬂmdé C g(pc@rﬁ \ﬁrt%%’rlfhﬁ)rogce% Bet

and Rl, R5, are 'hydrogen
enbodi ment [Bxarspleyd2)opent yl, 4, 4-di fl uor ocycl ohexyl

o it L'yt?[g}ﬁy@hg%{} éﬁw&ﬁfpﬁémmp A-dlJpyrimidin-6-yi]-(4-fluoro-

I2I I6 d|I met hbepmylb.ﬁbnngeS(Ekamﬁl,e&&)l met hyl - phenyl or
n another’ e i ment o i nventio .
there is pré de@dWSQWﬂgW)aU%&NE%@Oe[S fjﬁqyﬁm|g|np6-ylammo]-

sel ect ed frgmé,gﬁ Egé,ﬁ
| -acetyl - pi peri caron lic acid
( 3- chl or o- 4{32-Matherenbenyl)- 3H— pwazolof3,4-d]pyrimidin-6-yl}-pentane-

e e S O e SRS e

(3-chl oro- 4i\rﬁg$-l(12'-lM¢thenyLbheﬁ)3)-1Hépyr%zélo[3 ,A4-d]pyrimidin-6-yl]-N,N-
di met hyl - pyr | di ne- 3- car bogg 3 hexah r% ?I o[ 3, 4-c]
pyrrol - 2- yI pirpethylPropaRegb3-diamine - (Example 36

4-((3-chi Omﬁgﬁemmp |)l1f£/3mlr§zdlé}[364@];5wrrﬁmin-eéw] N,N-

m di ne- 5- car pyrrolo

3, 4- c] pyr r dimethyl- pent@nep’y }majaﬂmm@mppugadp@lth trifiworo-acetic acid

yl'] -oxo compound with trifluoro-acetic
cid, cycl og‘g%rhﬁlga&)boxyl ic acid
(S)-1-phenyd (3Méih6wphdmyfl)a4 B-pyrakoiof3, %-d]pmh;chm-ﬁgmphenyl-
l o[ 3,4-c]pyrrol E) pyl }-am de; conpound with
rifluo ro a pent anecar boxylic acid

aEnine @r%n @yiﬁ@

(S) - 3- 4!;”3? Il eh A-
hexahydr o- pS rro tﬁ?yghéﬁ]yl&w S) tHSXyEPﬁéIp})g}r}nw b razol|o£3
am de, cydopipyrinidinadtyl>aming; g@m@ound wi tnﬂuoro acetlc acid

{(S)-3-[5-( pyri di ne- 3- car bonyl ) -
hexahydr o- p@i?%rﬂb%% c]pyrrol -2-yl]
- 1- phenyl - D[SLKJX(B}Dlﬂuoro phenyl)- 1H—pyrazolo[3 4- d]pyrlmldm-G-yl] (2-

rrg[" h3|e gysﬁm%hg&-ghggﬁhgﬁiﬁg C rrr?ggl}/rl\c? wgfh{trlﬂtloro-ace?c acid

hexahydr o- prk (@ c]pyrrol-2-yl]-propyl}-ureido)-b
enzoi ¢ aci d, n‘Eoun with trifluoro-acetic acid

4, 4-di f1 uor 4= (6yMBﬂ1yé'>1é‘h@!ﬂ’éi@'@@ﬂrﬂpw@nuﬂlq-@glaguno)
5-(4, 6-di
E:ar éonyl ) - | @%H%’&&WS@? ﬁ{o ({b? qur]d "6’&5? ;cr(l)flluoio ﬁetlc acid

| - phenyl - bu{Example 41), and,
(5-{5-[(8)-3-(cyclopentanecarbonyl-anino)-s-phenyl-pro
pyl ] - hexahydr opyrr ol of

3,4-c]pyrrol e-2-carbonyl }-4, 6-di nethyl -pyrimdin-2-ylo
Xy)-acetic acid; conpound with trifluoro-acetic acid.

I n anot her enbodi nent of the present invention there
|s prOV|ded a nethod for treatlng or preventlng an

Y Y

[
i
[
1-
a
{
0
t
{



I wherein R, R2, R3, R4, R5, Rsa, R6, R7, R8 , RO,
R10, R11, R12, R13, Rl14a, R14b, Rl4c, R15, R16, X1,

W&2005431147 r, s, n and p are as defined herei nRODAER2005/M05896
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anot her enbodi nent of the presept. invention there is
provided a nethod for treating or preventing an human

| munodef i o3 YILHS- |lo[3M-BfyritAldin08-yidriiRb) d¢hanol;
Al DS or ARC, ??lﬁh’eédﬂ !a?iqep‘r?{rgélanoméegf%er eof Vy\}]i ch )

conpri ses ceorapotind witbrtrifigorocsacetisacice (Example4d)

conpound o i CoT TG RNy B TRy A2 L oy Biéia,0-igginol-
R4, RS, RSaypip&idinB/-caboxyROaciBidihyifekier; Bdehpodhd, with trifluoro-

Rl4a, R14b, 4c, R15_ R16, X1, X2,X3,Y, r, s, n and p
are as defiaealicrgidi AExa0wlefd) at | east one of an HV

nucl eosi de K LSGH Y- P3-ARBhy I %’oﬁ) - imidin-6-yl)-
non- nudeosi @gﬁﬁ{lev résrfg‘i’r??f rps ript a%llewly-?kf [ to[?!SZ!, Ml_p"y\r}mldln &-v1)
pr ot ease i rdmninea ¢Esamoples44)al fusion inhibitors. In

anot her enbodi nent of the present invention there is
provided a nmethod for treating or preventing an human

i mrunogef.i ci ency Vi rus | i hf [ . ting

Al DS orre/&?{é?g pﬁgglpk)east Qfeé]qunﬁu@iée@ﬁ%)hﬁp@oﬁ W’%[u :

;:(r)]n'pri ?es ;3 =( @D lﬂ;lﬁr@fﬁi-ﬁ@t??()ﬁpt)lp@iyl)%mH-m{?raZ?le[B,4-d]pyrimidin-6-
ereof a rapeutica ef fective appunt of _a

conpound ofylhe%mqﬂmaf@e%fvwmeﬁadIn-wg?év'neRiExq@plerﬁ)

R4, R5, R5 -ni i ) - imidin-6-vl)-

o VTSP o G o Eyriiin o)

are as defiamhehfexamplso??) and at | east one of

o v rene. B EpBS AU ANy SR 0B yrmin o 1

abacavir, adehethdanesotfodylpiperidih-4-gixgminaviExample 25)

ritonavir, neJfinavir, inpdinavir, angprenavir _a . e

opi mavi 1 date-Bor-R-mRBOXE PSR BN BREdIpyrimidin-6-yil-
present i nvgoi 1Shi i h

treating a ﬁa@rl?g?bﬁvﬁgt% ﬁsgylg?lggggd??g%gﬂ? %aﬁa‘gﬁple 27)

al | evi at ed yMetherrRsUlfenymiperidintayddd-<2-metboxy-pheaylr1H-

o on bRl RS A S Mund withtifuoro et
r?eu_mat 8i d @cfig{ﬁ!(Ekamplej 28) _arrrrat;)’[]y bovvlel di _’sease,
mul U1 pl o scPePISPRrEBBRYET FhPUaRp AU £ VI-1-

. _ _ : .
amount of A C ey A e E APl e
RL, R2, R3,43(2-Rbsthesy-pheay!)wi-Rgrazokd3,4rdlpyrimidin-6-ylamino]-

2y R and eSOt soffbRunlt iftprs arettiaci

enbodi nent @Exahtisle32§sent invention there is provided

a nethod of treating a manmal with a di sease state

that is alleviated by a CCR5 receptor antagoni st

wher ei T‘hé %bﬁgghﬁaéﬂ%c‘f’ééﬁdﬁ &M ah® c60dred 1Y Bhula | above may
transplant rejection, graft v. host disease, . .
aexHibit tautomerienman siructianal isomerism. Hiis inteaded jhaidhe invention

di sease t opi RN i: AS| Syt

R Fas s TR bt Syl i ShSric fthPBRthese compounds, or
cphadasifsiueh ifogng, ardl isaotiimiied toesy drieetaetdmaric or structural
therapeuti c Ilg:lte fe%tive ag)%;]t of a conpound of

dsewieicigm gdeplsted Inihe fQOHIG 3PXE: R2, R3, R4, RS,

R5a, R6, R7, R8 , RO, R10 , Rl11l, R12, R13, Rl4a, Rl4b,

Rl4c, R15, R16 , X1, X2, X3,Y, r, s, n and p are as

defin j
efind ggﬁg@gf\% [%E e prlsehemvbnioe cah Wpr‘teggk{%?by an

system no anot her enbodi nent of resen

i cortentionalt hears.i Suiiabe praessesfensymtigsizing dbesrycempounds are
human with a di sease state that is alleviated by a

CCR5 receptor antagoni st wherein said di sease state

that is sql.id organ transplant rejection, graft v.

host di sease, arthritis, rheumatoid arthritis,

i nfl ammat ory bowel di sease, atopic dermatitis,

o s g, o o o o o e



X2,X3, Y, r, s, nand p are as defined herei nabove and
at | east one other immune system nodul ator. In another

wenhsdement of the present invention there is PCOFPA®E/005896
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a pharmaceutical conposition fors treating or

preventing an hunman i rmunodefi ciency virus (HV)

cfﬂ’ ég@%ﬁ g%%%?(éﬁﬁ?é Iv\,her ein igir',nﬂga Iac("‘Flgi%be prepared
RcoRENg 5 oners, thq;ebeldasd esq@edmthﬂmrou;tg& R13,

Rl4a, Rl14b, Rl4c, R15, R16, X1, X2, X3,Y, r, s, n and

p are as defined herei nabove adm' xed with at | east one

phar rraceuti cal acceptable carrier, diluent or

exa:] tcH n anot h enbodl ment of t he present
[ nve |o there is p ow ded a pharnmaceuti cal
conp Of or treating a mal with a disease state

that is alleviated by a CCR5\y eceptor antagoni st

wherei p said disease is solid organ transpl ant

rejectio ft v. host seage,qart

rheuma o?&"\%’%hrltls inf:jg q\f r(3:/I bo%glﬁﬂdl sezignée \(

at opi c d dqaltls psoriasisN h alTergi es or o
mul tiplle”s rosis conprising a cpnmpound according to
forrrulal wherein Rl, R, RS, R4R;Rs, Rsa, R6, R7, R8 R

: R1 Rl4b, Rl4c, R15,

AN E]XS r%(g'\%'?f p are as defined
her\zFa ove adm | east one pharmaceuti cal
acce I"grcarrier, 2R0d@nt or excipient.|ln another
enbodi nent of the present invention there is provided
a process for the preparation of a conmpound according
to formula wherein RL is hydrogen and R2 is optionally
substituted phenyl or optionally substituted

het er oaryl corrprl si ng Hl red i ve am nat‘_i on step,
re 8% pro t N Nf pr t and acylationfWw th an
acy+at+en—agent glbctgpl to-provixde cp. N

di sclfosed in the t invention. In andt h r/N
enbodi nent of the present invention therei ovi ded
a process for the preparation of a conmpound acgerdi ng
to formula wherein R2 is hydrogen and Rl is optionally
subst i h ;
net or cary iU ke, cRindRindRny Be3teEaicd dctording to the synthetio
psabieends pwvidedoaksent Saitable pydcassens for the prepacatioatafdhese

ent sel ected to OV|de conmpounds di sclosed in the

BN %@@nﬁ"vﬁﬂ' r\? SHRPREP- enbodi ment of the
present invention there is provided a conpound
according to fornula la wherein: X1 is selected from

t he grbg oﬂmgalgieipﬁgatlog(ef@(pmgnc stustyres piformyia-bparbsg carried

Q8 Sﬁ ngb %n%%éﬁﬁo@% s%?ﬁ %% A{BF Q%rﬁaﬁge I%rRrBHﬁlon or chiral high

RireasgreRR)uid chiomatagydphypaisonkidwn salehirat HPéd:)wRdsohn@n

Petrids ARk i e R T E R orhrs; Fatemates, and
qlzéyéluﬂ&)s"%aé@ébeveépal lﬂdlhn Wncéy é}id sﬁnbanah @811 1ethods for

Cl-6 al koxy, (e) - thioa amnj no g -6
hisal HitkGare @bp \mll lmcaww éwf ak ﬂamﬂ(agbze 10§ eparatlon of

e 3} bigh] CARistog R MROASTTRIKle, 1, H, gnd Finn, J. n
(Wsyhahe’gnerﬁyr(thés@l-\@l.al ,AorsisbhipdyD,, Hob) Asadéraiedyiess, Inc., NY
I\#%ﬁ(yl sggf% or N, N-dial kyl sul famoyl, (p)

do or optionally substitut ed
aryl sul fonam do, (qg) optionally substituted aryl oxy,
(r) optionally substituted heteroaryl oxy, and, (S)
-Y(CH2) nRu wherein R11 is selected fromthe group
consi sting of cyano, -CO2R12, -CONR12R13, -SO2N12R13,
- NHSO2R12 and - NHSO2NR12R13 R12 and R13 (i) are
i ndependent|y hydrogen, Cl-6 al kyl or Cl-6

het eroal kyl, or (U R12 and R13, when both attached to
a nltrogen atom toget her can be C -S al kyI ene, and

T A IFNA ~N



consi sting of pyridinyl, pyridinyl-Noxide,
pyrimdinyl, pyrazinyl, pyridazinyl, isoxazolyl,

wogoisheawol yl , pyrrolyl, thiazolyl and thienyl PERIE®#2005/005896
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heteroaryl optionally substitutgegd with one to three
substituents independently selected fromthe group of

opt | on f
o et b AR f boRitR G Bl Stora asi
cmtmgennmtg» a)phal(macmlﬂ;clally)pcq:emiabheya@d. gdditiontsadt aant pe effected by

a8l mBHRE S PR B o TRTBET R Satgt WA
(inbtgani€ esier suushdad fur eRanpie hiRrozhivrie, acﬂd i Rydrolytontit aid, sulfuric
al kyl wherein aryl is as described in %abov %d Jh

e such as

haeits elmajac@epmmrprw,mwe} B0 FPPERIIAle RgANIE 2

p I '
Dt St o ach Mealtp 2bld, TroRARSRIBrY beidCpupfioR¥lsulfonio acid
t or tedikgl , oxazol i nyl, pyrazolinyl, oxadiazolinyl,

t hi adi azol i nyl pyrazol yl, tetrazol e, I mdazolyl,

triazolyl, triazolyl, indolyl, quinolinyl,

subst1 1 0r aatiangheosirEH or i deunsi ofatuRElhalBeert -
| eappRYIiteAatid yroup @6 pmn@eoﬁcélrmddmmemh metal salt can be
consisting OFCl-10 al kzn% ?97 Cl- 6 hal oal k

a

aﬁﬂ%@@? biticonveRtignalkyes SAMPlenthe 6°m99ﬁﬂ% can be treated
n
R R B B o S X ORb otassium
hieydrogigdey br the bise.descri bed above, (v) heterocycle
selected fromthe group consisting of Ila-f, furfuryl,
oxet anyl , tetrahydrofuranyl, t etrahydr opyranyl ,

t hi azo d|n xazolldlnl, [ razi I

i GeoThe eptionaETERoh BY icoRh BRI M Wimuia Lthgt beays a

t ©ér|b@h%|€h” adid euoup Mtb ravﬂ)haﬁféceutlcally acceptable ester can be effected
2-aza-bi cycl o[ 2. 2. 1] hept an heteroc(%/

opY CeR@NtPNaY Iaansut Be %ﬂd%lomsg%r Bedopuaf meﬁ%@ ester will depend
Ig?lg ng@g%‘g)@ft)étﬁf ﬁ% @lﬂe ﬂlr%cﬁ ﬁﬁlﬁ?oﬂﬁ%ﬁ fl%‘ﬁ\%lécfu‘Péﬁd {2 reaction
atcmdlttm&ol’ﬁyhe oﬂmrkmueyes mﬂhemplea:ulwawtabla to acidic conditions,

e R e R L hBEd A Sl AR afineral acid

((éXQ), sulities atia lrfﬁn lafcomotlr Oﬂ&!‘r méthoBsaf épar@ﬂg the ester, which
hal oal kyl , Cl-6 heteroal k

smaa&ee@onweavﬁntnfeth@rmakﬁce@d§.r@ﬁ ﬁF?é)?%FG agidic @qn%'cwwplude
géﬁﬁg@&:ﬁséﬁhd Wltﬁga IEBh&r]ﬁ tI‘Pé FB e BtRPcou é)ll ng agent and in

sel ecte romt e gr up consi stin
atl'ieoogtlonel peesenge of pdditipnabagents phetiyay asoelesatethe geaction.

J@gwcﬁﬁo&pﬁﬂ? eI o e SR T ekt F fgenic

Sieeristryi dIEN@6Qamm®dlow)®|@rbodﬁhwemmvlph@hylphosphme
sald benzo radical is optionally su t|tu ed w
foethy m%‘earep&da? i lndeﬁéﬁa@mhe;reém W@W@de is used as

f
B B s gy g v
owtth dmaBlophsly knmydqhea«ylcmrbcrdlmmdeoan the gp’mrpﬁ presence of a

R EBABIFR B EoTe) RETaY Ain S EBBGlEhEg e inert solvent

hé\.lcﬂﬁgé(m: hlfll@g@i’]éféd h?afd@axtyon (6.4, )ildﬂlﬁron@thaﬂé)@ﬂ aténeerature
i al kyl

chesa abqukily G anghab%@/ FqQm ﬁ%mpefﬁt&@ ﬂré*ﬁﬁ%ﬂy qt agpuferoom

( e

féng%?ré%ﬁ'g dtll?( lrtlg)émE é Whr@g%tflp(l;%ﬁgl;pQB}éRhinb/dléﬁpﬂlpéiédx&r@oxylate is
au&gd as the rouqqlirg agﬁrﬁatheyﬂeacmm is) cqnye;gnefglymm@(iput by treating
(iv) C3-8 cycloal kyl, (v) phenyl optionally

substituted with Cil- 3 al koxy, hal ogen, nitro,

acet am do, carboxy and, (vi) aral kyl, (vi)

heterocyclyl Cl-6 al kyl wherein heterocyclyl is as

defi ned above, (vii) hydrogen, (viii) Cl-10 al kyl



with one to four substituents sel ected i ndependently
in each incidence fromthe groupconsisting of (i)(a)

woaosip(®)y decribed for RL and R2above, (ii) aPgi/E€1005/005896
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al kyl wherein aryl is as descridsed above, (iii)
heteroaryl selected fromthe group consisting of

pcﬁéia‘i'ﬂld‘?(/\trn thY éld@h@l @M;})herﬁﬂ;ﬁi?@dﬁhﬂe aRd Hiéiﬁﬂ'éiz?ddicarboxylate in an

i soxazo | sot hi azo pyrrolyl, thiazoly
dﬂelzt(sloiweyllt §u¢y a8 20 ether (e. gxé@raqu)fwan) or an aromatic hydrocarbon

DAhaG A B Bl et oo

|t§mpgrami'e mreferabigat elbeut 876, 6, 7-t et rahydr oi ndazol e,
1,4,5,6- tetrahydrocyclopentyl pyrazolyl, imdazo [2,
1- b] th| azolyl and thienyl said heteroaryl optionally
subst | InArealtemeive AEbodiMARG & rsent (WANY08 dNdiudes

c@ﬂ‘% %ﬁgéég%ﬁo'gibc%gﬁﬁsi(&ﬁhﬂﬁélﬁg at | é’clagébﬂal 2 n?gL{R,nd of formula (1), or

o pbaynamrtﬁaﬂylaoeem;,able sait broeaigt thengafrand @Mm@@utlcally
t er,oar Cl-6 al kyl wherein heteroaryl
i%ccgg?%ggg?(f”beeﬁ &éya((}? "het erocycl e sel ected from

t he group consisting of azetidinyl, azepinyl,

furfuryl, oxetanyl, plperldlnl, ol i di.nyl,

t et r ahYRRSSt RRRIAYACEUEIER rma@%&yb@nsa% Leﬂﬁ’.naaét?r&ﬂrgrﬁ'!y, for
% bgh e forﬁ1 | ny??e'té‘y oatédté8! dfdeeshdrdPorisoft gelatin

roqui no
JgaﬂpsiBlleEr selutiahg derolitsians erosuspensons. sTdnezy gan alsodecadministered

BNk LIS SR FATT Hi g for v,

aheyerra @f irjedtiondsaliitiéss. 6T e bhhrm@@éijtimycoﬁboﬁltlons of the present
al kyl car bonyl , carbanoyl, am

dnaqerkt;ﬁrrhmrﬁeneﬁa GORRRHNAIS; qféorrwlath@%/@bth?ya@%%%steﬁ thereof,
[

(2] pRAanGREAf ol b 8 fandEanGt AIBAPIAREarkY% 6 d4DREans of

Immneohgnalyrhlxmg mcapsula'&m,adj@&dylngygn‘a)\ulgtmgo@ewlsﬁylng,

St el il b Btk plodiBes; THesERarmacsutcal

Vybrb afatidnecan twforarmte&vith ﬂhlekaipeutlcﬁﬂy merhiimerglic, or organic

Oeq;rlgl);(,q d.pﬁ%lﬂ-@ge %llh g’gr%g_og%gm?;tp%| tF@ ta%i sgeric acid or its salts

r{)b@% %Lﬂ%ﬁrda‘i‘hé%l Er&g%tgd rié(ﬂ)leté '@ré{?’éé& ¥hd hard gelatin
car anDy koxycar ony
ogepsoites. | Su ml:be catrigrs fovsafhgalatio capsmleenmrlede @egeabl@wlls

Sl o) AN PP A8, | crior

Rérel gederdliwmlreﬂln thathse of €dﬁ gelaahmdplsules @uifable carriers for
het er oal ky 2R12 or g()\l R]% S |ndeg %@ %}X
st@eéa@MapM gelufPBs FNESYEIRS ?rﬁgwa rHRRIYBl§eRa invert
a%q%i andeileese. ﬁneﬁolé'c%ﬁ»‘i%/rs 16} njeRtiBR QiR et e@ét&ho@, -polyols,

mis 2;

ZQIYmIme Wbeemoﬂfs qﬁidsphabmdﬁeadlwr@@tarﬁ$ ﬁ»yuiablee@mers for
Gl B0 LS TR BEE gt S Pl potos.

that entity; for exanple, a conpound refers to one or

nor e C'Pﬁé’@lvlaﬂﬁaééut@bl bRASHralive caMalesbntAf presdrvingagents,
terns " (o one or nore", and "at Ie&t one'

c%mu!blézmg @eemﬁ éi%mlﬁn@eaaﬁpt% wieing agmtspﬁm ngsagents,

PP u UGS ind SUEHS, RV dods, S Br Yoo the

" agrhotic piessuare, buiffers rwlaltu;zg @entas@dammmamtaream@ytqaatalep contain
subsequent |y descri bed event or circunmstance nay, but

need not, occur, and that the description includes

I nstances where the event or circunstance occurs and
instances in which it doesnot. For exanple,

"optionally substituted" neans that the noiety may be
hydrogen or a substituent. It is contenplated that the
deflnltlons descrlbed here|n nay be appended to form

- oy



either an aryl or a heteroaryl group. The term "al kyl"
as used herei n denotes an unbranched or branched

woheisn2i®at ur at ed, nonoval ent hydrocarbon resi #aQ€/EP2005/005896
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containing 1 to 10 carbon atonsgThe term "l ower

al kyl" denotes a straight or branched chain

rB‘tFléfE?%’rgﬁéuﬁc%?lgg‘éﬁna%@é"s@bé’cbﬁgesltlﬁclﬁdiﬁgfm ticH=P BBtive ﬂgredlents

io a as us erein refers to an conposed

ojthertrmmmosardﬁcﬁwrsnula)ﬁlé or nore of the carbon atomns

may optionally be replaced by oxygen, sulfur,

substituted or unsubstituted nitrogen atonf s) .

Exarrpl I u | g .
ARl 8. i s B SheYrBaP¥ e oluding

Ithercmmbclaurmmemuia (lb)l,lhtayé uséfubint t?\le toeatpent vt Icon’crc;l of cell

i sopentyl, neopent ex e nd octyl..The .

RPHHETa dISRIeTS EE SherpREveplioR RFaaedr GRistoprevention

"’ils lEiéﬂn%ﬂ‘%lféaoinhi’o|ti?'E;t ﬂh@'?ﬁ\)e}’op?ﬁ@ﬁ’ttdftlH\t/ﬁﬂvé)MaﬁéérQTyYéltMr blocking the

heteroaryl group Trespectively. Wen the term "al
i igitiading rawtagesiei event Po by Bleciingithe: pregression otRrre- mallgnant cells
\/ | d
BPEP 8 iy oAt ML of b e g et

Sadmpoltlmdﬁdna\nfdsrintﬂatmnsncdl%alnmg)saldtommm(mmisl aafetrmlftlcﬁmam useful
t_h ot her specific rou Thus, for
Bl JYeatpht o coriral of SOIR, R Syl g, frnsrAg RisbTegs, colon,
tmﬁg@pﬂrkyﬂosgé{g%mb%ents and thus i ncl udes benzyl,
phenyl et'hyl , and bi phenyl. An "al kyl am noal kyl" is an
aI kyl group having one to two al kyl am no substituents.
"Hydr oxyal kyl " includes 2-hydroxyethyl,

2- hydréit;@mwtlgally ¢ifaaiiveameurtyara compeund inpacgsydance with this

SO an S SO o RO it o

fmgeh@raté bsﬁmtpmsms oEy!@easg alr lpydéld)ng $h%sgd/||\tat otﬂﬂfhe s@bject being
subset eter s .de el ow. The t. o
“pasne hetoRunadan e Bprrsue L Secie ATanuTS wifii e skt in

|thﬁeé}{ hydrocarbon radical of 1 to 8 carbon atons or a
branched saturated dival ent hydrocarbon radical of 3

to 8 carbon atons, unless otherw se indicated.

Exanpl es of al kyl ene radi cals include, but are not

limitedhe dﬁempeumaély@ﬁe@tlvgamwntprdpyage.@f a compound according

2o WAL SOy QU0 A5 e Ve iy e

Okndﬂlmnﬁh@amhsluﬂh alosgbe Wibbp aausted ito ¢k mUthﬁJarlheqLeii‘mnents in
or nore h ciwggen atons,_are subst i tyted

A EAIowIA SIRE ANANGNG The SOPSeCRTPOURdL i BNRPhistered, the
%oﬁfﬁEPQEHW }%tr?tidd Qﬁ’% EBF\&‘ilﬁbn tb%irfd H@ét@@ehQWell as the patient being
tri | or onet tribrononet trii odonet

itréatedr dewleral;m tbalcase &f lwal orpaﬁe@mta@mmlstratlon to adult

%wﬁ%ﬁg&@%’hmé ffplpyc%grgg %]li 0 Igg ?é?@ﬁ odeet 0f,7bout 10 mg to about

3t®00 qmelferablya'rcﬂn%rttout 200 ong & labbut T, beomg rBhouId be
het er oa " sed herein nmeans an a radi
RATRRHAIRe ALPAOG LIPS gy 05 egrpaiedyhPBgufiCated The
%QB &? Pe HERliRISRFeMiakh Singlehdddd €Midivided doses, or for
in ntly selected fromthe group consisting of
nteramdmnlamtlms(t@ﬂkbe(gm as gontinugys lﬁf@g@ﬂ from
O to 2), with the understandi ng that the point of
attachnment of the heteroal kyl radical is through a

oy T SBpHIRES P e BT Be e ip R0k bipdt

d&ﬁidlsfé?redﬁn? contbimetiohentt éaqwhtlaﬂy,)hmm hmwhmn@mer treatments
?'b ahqﬁ’ﬁ-@rgfp))éw wgé@{t o oaI )éo@mc%gqrgs such as for

hydrogen Cl-6 al kyl, C3-8 cycl oaI kyl, or C3-8

cycl oal kyl -Q. 6 aIkyI, and when n is 1 or 2, Ris Cl1-6
al kyl, C3-8 cycloal kyl, C3-8 cycloal kyl- C1-6 al kyl,
am no, Cl-6 acyl am no, or Cl1-6 al kyl am no.

T T o o o - o, o L, L Y 1



hydr oxynet hyl et hyl , 3- hydr oxybutyl,
2, 3-di hydr oxybutyl, 2-hydroxy-I-nethyl propyl, 2-

warmesaetioyl , 3-am nopropyl, 2-nethyl sul f onyl et RgI/EP2005/005896
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anmi nosul fonyl met hyl, ami nosul fogpyl et hyl,
am nosul f onyl propyl, nethyl am nosul f onyl net hyl ,

I
TBHBDICT T ) DA iBiba\eBognm e den g of
gqunubrblrf topnisemecised) Imhxm:fe isHcRaisetopesidgciopoisomerase |

BfEptricn 87 2L 138 RaPey Gl ELRRlpa ggepgs sun o
el (dodetdketus epothilBnes; ibindnatagdats suah aetarnoxifen:
he term' ar%l carbonyl " as used herein

othymllaje 8Y nhiRters; AUED A8 %quyraqge 8t antlﬂeeqagpmes such
n |

vﬁsgr el n Eeel S pheny‘lt)wﬁsgbf?gppna"%gc@?g%%r%ﬂ)e ugé@gmdcombmatlon
heitle modidatorsef pSg tranpadtivationmul a - NHC(=O) R wherein R

eyt Qluted £ R a0 Bher e ReteatibBy bor e broducts
Wh@IUGbrthB compbunasat tiasik kiertiofi within alse desage daﬂiw éescribed
npl es of acyl oxy radlcalﬁ i n¢gl ude, but are

| @bﬁ\tee@“‘i the alber 9Ia§rm§$%ﬁlca y B6liVe agaat @retfeﬁmrﬁ Yyithin its

I
aa;’péi'g@%% P?Eg 'éﬁn osgég %ﬁ%mgea a'ﬁye%]argf@&ﬂ ﬁﬁlﬁf&'(ﬂorﬁhlﬁh‘lb has been
rfopnd 9 lask gynergistioply with well krmwrycym;qxwp agalnt,%l inyducing

SRS U, SRS, I, AR onE OB S o  may

a4k e mmwstwddlsequdma&y withKylowrgamtiganaer pr eytogiesdgents when

defined. " al koxy" as used hereip refers to

a‘PPWW@W"W@T‘@'ﬂ@IWF q §° u@@on-ﬁ;@qp@mpnate This invention is
I

B sl SheRL U B SR Conpt ol may o

mdmlmsteted alﬂpﬁrqmdrtt@ oo after pdanistratian of the known anticancer or

n- lthio [ ] L r
Ptekls sacty T shaitie B8 ViHORg 2By bR REE B BN
aﬁia\midmddl nd affgsted Ibyvﬂ'\é lsequehcsvef adininibttatisrowith@nticancer agents.
previously defin %mé&ﬁl kyl thi o" as used herein
@qgcgr Sﬁﬁ[@bé%l' n al kyl is Cl-10. The
prefix "carbanoyl" as used herein neans the radical
-CONH 2. The prefix "Nal kyl carbanoyl " and
M@rkyl car banmoyl " neans a the radi cal CONHRlor
espectively wherein the R and R' groups are

i ndependent |y al kyl as defined herein. The prefix

"N aryl carbanoyl " denotes the radi cal CONHR wherein

R1| s an aryl radical as defined herein. The terns
" am noThe fellowing exaoiplemilustmtel irgfesracharethads fos gynthesizing and

A0 B¢ bl s P oAb HL R oS BRDR°BHYR MRS examples

adridpheashratiors 12iré likgeative and diralnoy intemded fo ballintiing. hié should be

s&%ﬁ m%lr{gfafr e% n@ﬁ&?ge t@ﬁ}g g&élﬁ}%ﬁt%%hicrh@lllyggun the spirit and
hﬁ] S of" tﬁE‘?ﬁvérﬁlloN"%@éﬁ)é&fb E‘I@\Kl%gbﬁpen@éuj h&& CH

- respective ereinnis 1to 6 and Ris alkyl
as defined above. "Cr 10 al kyl am no" as used herein
refers to an-am noal kyl wherein alkyl is Cl-10. The
term "phenyl am no" as used herein refers to - NHPh
wherein Ph represents an optionally substituted phenyl
group. The term "hal ogen” or "hal 0" as used herein
means fluorine, chlorine, bromne, or iodine. The term
"aryl" as used herein denotes a nonoval ent aromatic
carbocyclic radical containing 5 to 15 carbon atons
consi sting of one individual ring, or one or nore
fused rings in which at least one ring is aromatic in
nature, which can optionally be substituted with one
or nore, preferably one or three substituents
i ndependent|ly sel ected from




hydr oxy, thio, cyano, alkyl, alkoxy, |ower hal oal koxy,
al kyl t hi o, hal ogen , hal oal kyl, hydroxyal kyl, nitro,

wabkbwxgcar bonyl , am no, al kyl am no, di al kyl am ROT/EP2005/005896
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am noal kyl, al kyl am noal kyl, angk di al kyl am noal kyl ,
al kyl sul fonyl, arylsulfinyl, alkylam nosul fonyl,
aryl am nosul fonyl, al kyl sul fonyl am no,

aryl sul f onyl am no, carbanoyl, al kyl carbanoyl and

dEQ 163" banmoyl, aryl carbamoyl, al kyl carbonyl ani no,.
ar-y‘%}éﬁr-%vnyl am no, unless otherw se indicated.

Alternatively two adjacent atons of the aryl ring nmay
bf2, 4Michldrotpyrimidin-5 yiti2 ifheotgsmethaxhphenyliimethanol
group. Thus a bicyclic aryl substituents maybe fused
to a heterocyclyl or heteroaryl ring; however, the
poi nt of attachment of bicyclic arfg substltueo LN o0l

the car ocycllc aromatic ring. g

r adi cal cI ude, napht h i nd N
ant hra I yl, te?v/ ar onaph 3, 4-
nethy e dloxyphen I , 2,3, 4-tetrahydroqui nol i n- 7-

1, XI13, 4\1tet rahydr 0i soqu squ| nol i ne- 7=yt and the |ike.
term"arylal kyl" or "aralkyl" as used herein denotEs
the radical RIR'-, wherein R is an aryl radical as
def i\pedongrein, and R' is an al kyl ene radi cal aspwy321.11
def i ﬁgrch,era n with the understanding that the C,H,CLF,N,0,
at t aChneAt” poi nt of the arylalkyl noiety will be on

the al kylene radical. R' is an al kyl ene chain

S kyl - Toarahtey SollFodt Bomer2 d Sl Boriiine hidhicty 3020,
01825 rafdRh AGmirofatHy ke rBD°Chioprepyimhagnemurh dhtoride (Aldrich,
gﬁiﬂh%/glpl&trl]cﬁgm TH%n?éismgf 1%@%&8}\% )ﬁﬁéﬁgbé%'gfqréé‘&se and the mixture
3w89%rt'i¥r’eerf%°2d) mlﬁ%st eIIr ?Bydlﬂefdro ?- 1StRAGKY- Béhfélaehyde (Matrix,

denotes a therein aryl s as
aB@Bg, 13:25anmcd)<\yag eddedmd the IT_IIP(B.UTBSN&S; wamje@fto 0 C and stirred

Sér rﬁtd fﬂé‘ﬁ%%(wf rg%@ﬁg"?%sv@“ei}%ﬁg%ﬁb%@ﬁé‘&ﬁ Léﬁ@&]%h Lﬁfﬁ%hlonde

aﬁMUtlﬁﬁ) aftthée $e§1lthi§3mbkture was ekhacteey with E¢Odco ahe Extract was
"het ergaronmati c' erej n neans a nonocyclic

oHG9E MR SR AuIraRe. 5T 1o Saberl Wab ZeBRYoH A iPIaD veRgrator and
Ofife IRNRAS frehiddOwRIPRERARE (@n’f guﬁ'ﬁeoscﬂid%és fil:&rd™ AR dried to give

ring, Incorporating one or

han effeshitersolid. h3.42egieYiekdn §0r5%g MS @MeH) e, n82&ar bon,

Wi th the understanding that the attachnent point of

the heteroaryl radical will be on a heteroaryl ring.

% wel I! énovvn to those skilled in the art, heteroaryl

r | ess aromatic character than their

al |l -carbon counter parts. Thus, for the purposes of
4.iDi¢Algroqpyrimidiat -difl woro -6 andthory-phengl)anethanone

degree of aromatic character. Exanples of heteroaryl
rml eties include nonocyclic aromatic heter ocycél

Cl
g pp_te 6 ring atons and 1to 3 heteroatons”
\3 , but is not | i ni$esdm dypoghieritali nyl | \(\
pyrl mNgj onyr azi nyl —py+rrotyt—pyr®zol yI :

i m dazol yl , oxazol yl, X hi azol yl ,
i sot hi azalyh,Pxi azoI [ ny?al I%ﬁ?ﬁjg[wg ol yl and

oxadiaxol whi ch can B@F%nally be substituted
one or <, preferably one or two substituents
selected from hydroxy, cyano, alkyl, al koxy, thio,
| ower ogl koxy, alkylthio, halo, hal oal kyl , MW 319

al k I%YE% E){\j 0 al kyl sul fonyl, hal ogen, am no, C12HgClFN,O,
al ky Idﬁﬁné dral kyl am no, anlnoalkyl al kyl am noal kyl ,
and di al kyl am noal kyl, nitro, alkoxycarbonyl and

car banoyl , alkylcarbannyl, di al kyl car banoyl ,
aryl car banmoyl , al kyl carbonyl am no and

aryl carbonyl am no. Exanpl es of bicyclic noieties

include but are not I|n1ted to, quinolinyl,

I T a4



The term "heteroaryl alkyl" or "heteroaral kyl" neans
the radical of the formula RIR', wherein R is an

wopbisanaloly substituted heteroaryl radical as #eriErem®s/005896
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herein, and R' is an al kyl ene rggli cal as defined

herein with the understandi ng that the attachnent

poi nt E{§$ I | i ide (20
al kyl eﬁn’éerzla |H§gkgb%§ﬁ%§ﬁ%®§h’g}éﬁg%ﬁd&i @E?\g(ljelréea?glorl e

i m)).ude, thestiredesahation, water(@ mb) wasi addédAollgwed biyyNaHCO3 (235

B er ety el Giringhisf oFlohGe dadrich g g 8 mmol) and

STENTRO §AIdrcR] 10 nigd.082 mmen)s Thil mgm?-‘et\ﬂaetrwtn ¢owied to 0°C and
ree 1o el

rings, preferably one to two _rings, 0 %ht

QS THBYPAN e (ARG oR aiYenG 12 AeS dr 878rBL) Wag added slowly and
h . : - whi
DSBS MIZER, LRI B oB0R 0) TEhaies poura
ointorasater gnckExtradieg withemethylewe chibsde: Tbertaxtrast wasattied with

from hydr , PXO0 no, | roal kyl.. | I .
| SR S SR £ Poe bt S Be attprpii 48 4 Bale yetiow solc
hy @gaxygdky IMS Vi) .+, a84@xycar bonyl , ami no,
al kyl am no, al kyl sul fonyl, aryl sul fonyl,
al kyl am nosul fonyl, aryl am nosul fonyl ,
al kyl sul fonyl am no, aryl sul fonyl am no,

car bonyl, aryl am nocarbonyl ,
al kyl car bonyl am no, aryl carbonyl am no, unl ess
OB 15116 8 3-{191ift18Fb-6 AmBHFE!. ShBRYAL AL 82618M3.A0
poi nt of attachment is on the heterocyclic ring.
Exanpl es of heterocyclic radicals include, @ut _@Q
[im b,_&retidinyl, pyrrﬁlidinyl, QT’
hexahydy oalepi nyl , oxetanyW& NﬁtrahydrofuranyN>~
tetrahyN~c 'Uaghenyl, oxazoki-di-py->t hi azol i di nyl
i soxazol iginyl, énwpholinyl, pi perazinyl, piperilfh
tetrahydropy Y13~ thi onor phol i nyl, quinuclidinyl
i m dazol i ny he term "heterocycl oal kyl" ( or F
"het er ocytl ylal kyl ") neans the radical of the fornula
R1IR', wherein R is a heterocyclic radical as defined
herei n,y@ndoR" is an al kyl ene radical as definegy 297

herei n @melct,Rg,0f t achment point of the C..H.CIE.N.O
heterocycloglﬁtl radical will be on the alkylene® "™ 2*
radi cal .. Exanpl es of heterocycl oal kyl radicals

include, but are not limted to, 1-piperazinylnethyl,
2- nor phola stirmaed sglutiomofiketonel (6R8 mgHemmaelyin THF, hydrazine

! l.gal kvl " rej eno : :
RHET A oo 2y R HERRIeE Rt B BpRTs U Slired fer 30 minutes
Cdﬂio@ﬁﬁ eiperatirel mml h,alltcaoﬂ@rfegn ﬁouer}T?nECdtﬂvedl t.was removed and
cycl oheptyl or cyclooctyl. "C3-7 cycl oa " as, us

hittecslidr wag washgd émﬂk‘yé{%anﬁﬁ'%ﬁﬁ’pﬂﬁ%é xﬁ“ow §<§Id7 550 mg, 97%.
c | carbocyclic ring. The term

"g§% oiﬁl3r295y|" as used herein refers to the radica

R1IR'-, wherein R is a cycloal kyl radical as defined

herein, and R' is an al kyl ene radi cal as defined

herein with the understandi ng that the attachnent

poi nt of the cycl oal kyl al kyl noiety will be on the

al kyl ene radi cal. Exanpl es of cycl oal kyl al kyl radicals

i nclude, but are not limted to, cyclopropyl nethyl,

cycl ohexyl net hyl , cycl opentylethyl. C3-7

cycloal kyl -C -3 alkyl refers to the radical RLR' where

Rlis C - cyclolalkyl and R'" is Cl-3 al kyl ene as

defined herein. The term "cycl oal kyl" as used herein

denotes a saturated carbocyclic ring containing 3 to 8
carbon atons, i.e. cyclopropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, cycl oheptyl or cycl ooctyl.

"C3-7 cycloal kyl" as used herein refers to an

cycl oal kyl conposed of 3 to 7 carbons in the

carbocyclic ring. The term "cycl oal kyl al kyl" as used

N a



the radical RR' where R is C3-7 cyclolalkyl and R
is Cl-3 al kyl ene as defined herein. The terns

wohydriexpal kyl " and "al koxyal kyl " as used her ePQT/EP2005/005896
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denotes the radical R R' where 4g_is an hydroxy

radi cal or a al koxy radical respectively and R' is

al kyl ene as defined herein and the attachnment point of

t he hydroxyal kyl or al koxyal kyl radi cal will be on the

%ﬁh@s@l gradical. The term"al kyl ene” as used herein
di val ent saturated |inear hydrocarbon

radi cal of 1 to 8 car bon atorrB or a br?nched sat ur at ed

unI ess ot hervvl se |nd| cated ‘ Exanpl es of aI kyl ene
radi cals include, but are not limg met hyl ene

et hyl ene, propyl ene, 2- met hyl - pr op e bLﬁ;l R
et hyl butyl ene. The t "al kyl s < and OH
"aryl ShifNaytCas use Mﬂ%l n den a group U F

forrruIaN\g/(EORV\hem—n—R—r’s al ky—oer—ary|
respectively 8nhd al kyl THRd aryl are as defined he

The terns "al kyl sul fonyl" and "aryl sul fonyl "as us
herein dMNFé88a group of fornula -S(=0 2R wherein R

i s al kyC4BBrGENA respectively and al kyl and :‘% @fg“
as defined herein. The term "sul fanoyl" as ugcre AT %’Pz
refers to the radical -S(O) 2NH2. The terms

" Nal kyI sul fanmoyl ", and "N, i al kyl sul

f
her ei n! P@CEMPAYINdH¥AS BEﬁF@&?d roet IR, T%@Pé?w"mlgme

e Aigagtmardense ol i Tigel argpuooos

Nnahket asi Idfeaonlyed HuExamplgaeht 4 Hi NMIR, €890 Mh‘lZ I3pD 8.75 (s, 1H),

:g%gﬁg&ﬂﬂ%%%&gg%@m HJ=1.8 Hz, 7.3 Hz ), 6.96 (d, 1H, J=7.3

NARY, 6.95% k| $HI, Uardohl), 8.2Hs| 1 HEB.85 ($1c3HINS. 148i(bras el Hipt
limted to di met hyl am nosul f onyl,

zs- propyl - met hyl am nosul f onyl . The prefix N-al kyl or
N_Ndi al kyl can be replaced with aryl, heteroaryl,
hEKﬁﬂﬂL?.él yl or other radical to indicate a case where
the amne is substltuted with a group ot her than

y
repl aced by ot her chem cal | y relevant radicals such as
cparyl to indicate, e.g. phenyl s(Eh\%o
r

.on - al kyl al $odlustiiypoctagritelo” ref e
?I_é)) 2- al IH—vhere—R+s—at+eower a

INIROC-O) NP T calEunar i oo SuRNBR ar o

i ndependent ydrogen or lower alkyl. If the nitr
atons are substituted by other group other than
hydr ogegpnosgsl@wer al kyl, |l ocants N or Nlor 1 andu 283.12
respecti2vabeizRr@2 used to identify the substitutt®®@H8CI2N202
nitrogen atons. The point of attachnent of the ureido
radical is denoted N or 1. For exanple, using this

mgcﬁ%ﬁ%‘%@%b%d frofp B AligromAE By b2
Speeg&ﬁycal%ﬂd%hwzgk P'ét@ Iﬁ%%@/‘él@r}@bh)én%fbgous manner as

esl gnat he same nonencl at ur e.

Tthesaribed i dxdmplaiz” 1ldrNMBr(§ Adddz, GDGIZLA 8} &, 1H), 7.84 (d, d,

S 4B AN, PP A0S AL 1225 v

a6 @548, def, Ure8 Ha), 8J6F (sp8i) fi cati on and cI aims. The
term"urea" as used herein refers to a group

RR NC(=ONR'R " wherein Ris the core structure and
R, R and R" are as defined in the specification and
clainms. The term "am nocarbonyl pyridyl" as used herein
refers to the radical -NHCOR

radi cal
group. The te




wherein Ris 2-pyridinyl (picolinoyl), 3-pyridinyl
(nicotinoyl) or 4-pyridinyl (isonicotinoyl) and the

wokasiidew7deri ved t herefrom Conpounds of for nBC&EP2005/005896
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exhibit tautomerism Tautomerigjconpounds can exist as
two or nore interconvertable species. Prototropic

Y 8 result fromthe mgration of a covalently
bonéggﬁaydrogen atom bet ween two atons. Tautoners
generally exist in equilibriumand attenpts to |solate
#rChioioB dRahethoxywphenyl)siHHplyyazolofB,dedls i

whose chem cal and physi cal propertles ar e conS|stent
with a mxture of conpounds. The position of fhe

equilibriuﬁh'I ndent on chemi cal & el Wi t hin
t he nol ecul e. exnnpl e, ny a|I§§2tIC dehydes
and ket ones, (S acetalH@ﬂGﬁ the Ke {ﬂrno

predom nat es whi l Lo phenol s, the enol for
predom nates. Co prototropic tautomers

ket o/ enol (-C(=0 D-C(-OH)=CH ), am de/i nd
(-C(=0 -NH D-C(-0H) =N-) and am di ne (-C(=NR) - NH
D- C(- NHR) =N-) Mnagdotzers. The latter two af@/V 260.68
parti cul ar| yCt5i8@eN20R heteroaryl and het@r5EFHH:

rings and the present invention enconpasses al
tautoneric fornms of the co und { | be ...
appr ecl iR EIMPPURHMVanpIePaEe oS o rﬁ%rpr@/rmﬁﬁbﬁw@g@
1 [ i A
gﬁg{Wﬁg&Q%ét%%@ (F\)Xgﬁﬂéjﬁ%fﬁ%@’/ Gl ah amettbSous manner

exi st 1n re stereoisoneric
fag described indo@mpleS. oSt (M) +26fet’s, t he indivi dual
i sonmers and m xtures enriched in one enantioner, as
wel | as diastereoners when there are two chira
égnteriigand m xtures partially enriched with specific
' nmers are within the scope of the present
invention. It will be further appreciated by the
|4-Dichloidipaimidiats Stflaoro-phen{l)imeth ane ring
can be I1n elther endo- or exo-configuration, and the
present invention covers both confl rations. The

present invention includes all the dividuq% N
st er eoi soners (e.g.enantioners),Hg%jﬁfic m X Dﬂés\ il
h

partiagly xesqlved m &5 of t npounds o
formul ae téEE;, wher aQQroEriate, eF i ndi vi dua
t aut omer N gf5 ther eofyr The racemates can be use
such or can be resolved into their individual iso
The resolytbopgcan afford stereochemcally pure
conpound§M9§Cﬂm%tures enriched in one or nore i)BYWESe
Met hods for separation of isonmers are well knewaHt©PFN20
Allinger NN L. and Eliel E. L. in "Topics in
Stereochenistry , Vol. 6, Wley Interscience, 1971)

and i ncl ude physi cal nethod suc as c
usi ng Ehe RPmROURE YEsRIePared BRmp S idine
%At et c-Lln'd A0bf enEQFd'éhﬁ/BQ'(‘AI@HbﬁPin M%WIE% @n analogous

tlve y In ivid I soners can be separ at

ed
channends 9les¢r¢hﬁoh|anxampl@ by 1HNMRAF 08 M!;ltZeC&%lBD 6 8.85 (s, 1H),

cantrbrDs PR b SR o ORI R Phhrphor o

aci d, .al pha.-bronocanphoric acid, tartaric acid,

di acetyltartaric acid, malic acid,

pyrrol i done-5-carboxylic acid, and the liKke,
fractionally crystallizing the salts, and then freeing
one or both of the resolved bases, optionally
repeating the process, so as obtain either or both
substantially free of the other; i.e., in a form
havi ng an optical purity of >95% Alternatively the
racemat es can be covalently linked to a chiral
conpound (auxiliary) to produce diastereoners which
can be separated by chromatography or by fractiona
crystallization after which time the chiral auxilliary
|s chen1ca||y reaned to afford the pure enantloners

o o r T o, T )



brom de, iodide, sul phate, bisul phate, nitrate,
phosphat e, hydrogen phosphate. Exanples of salts of

wonrgancioaci ds i ncl ude acetate, funarate, panmpBCE/EP2005/005896
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aspartate, besylate, carbonate,szi carbonate,

cansylate, D and L-lactate, D and L-tartrate, esylate,

nmesyl ate, mal onate, orotate, gluceptate,

nmet hyl sul phate, stearate, glucuronate, 2-napsyl ate,

?%%% hi benzate, nicotinate, isethionate, nalate,
citrate, gluconate, succinate, saccharate,

benzoat eI esyl ate_ and p%rmate sal ts FO{ a review on

1- 19 1977. The term"sol vate" as used herei n neans a
conpasind @f the invention or a salt, thereof g thaf ¢
further\f es a stoichionetric or . |

' pPHi ¢ amount Sefiug HYBAPHE bound by, O

i nternol ecular forces. Preférred solvents
on-t oxi CTEMBAGI NarHCag¢epd)NHre f or

adm ni strat to humans in trace anounts. The ter
"hydrate" as Used herein neans a conpound of the F
invention or a salt thereof, that further includes a

st oi chi M#278.40 or non- st oi chi onetric anount of £71.08
bound B 1TREANAPal ent i nt ernol ecul ar forces. The (F2FN20
“clathrate" as used herein neans a conpound of the
invention or a salt thereof in the formof a crystal

| at ti cBhé @ainpoand awaﬁp@paﬁ@ﬁfrém (2A-dicHieangrimidihstyl)-(3-fluoro-

have a guest nolecul e é Q%L/ a solvent or water)
tRhaspdimethanch (Exanaplech)in: ewedgfruen FRglagegsepanngr as

[ GetibRdlih E3af Jf"basm | N dd?i 13) 8) 32 e‘i"Hé 7.52 (m,

herel n nmeans nucl eosi des an ot'i des an ana bgués
t41d), 043 (mad H),rh803 (s,t ). act i VI ty of H V-1 reverse
transcri ptase, the enzynme which catal yzes the
conversion of viral genomc H V-1 RNA into proviral

V- | . Typical suitable NRTIs include zidovudine

&@&Eﬁi | abl e as RETROVIR(r) from d axo-\Wel | cone
Inc.; didanosine (ddl) available as VIDEX(r) from
Eﬁ-milafo;g%(eﬁﬂu@b héng)-1H-pyraidlofs. 4adlpyeimidavei | abl e
as H'VID rom Roche Pharmaceuti cal s; stavudine
(d4T) available as ZERIT(r) from Bri st oI M/ers Squi bb

Co.; lam Vlﬂﬂt EEN CC) avail able as EPC
d axo- Vel | con®; dbacavir (1592U89) di scl bse
W96/ 30025 ants

ifabl e ZI NNy ) from

Vel | cone; adef ovir ldi pi voxiT [ Hs{ PEM - PMEA] avall abl e

as PREVON(r) fro ead Sciences; |obucavir

(BMs-180194), a 8Qsi de reverse transcript

i nhi bitor disclosed in EP-0358154 and.EP-0736533 and

under devel opnepd7ziag Bri stol - Myers Squi bb; MBC248.660652,

a reverse transesdiginNese i nhi bitor (in theCfiolaalid¥4 a

racem c m xture of BCH 10618 and BCH 10619) under

devel opnent by Bi ochem Pharma; emtricitabine

[(-)-FTC licensed fromEnory University under U S

Pat. No. 5,814,639 and under devel opnment by Triangl e

Phar maceuti cal s; beta-L-FD4 (al so called beta-L-D4C

and na'ﬁlm@l compauhd as m‘epacéd:fremu@ 4didhlaroepyripidihebay))-(3-fluoro-

lm' cen qonﬁiE#%h]\bg%@ ﬁ%?é% ylel g Férnaén 85(%3' r%%lnnEr as

(désdﬁb@dZnExdhﬁﬂ@ BOWS(MR$)di, @49, ane di scl osed in

EP-0656778 and |icensed by Enory University and the

University of Georgia to Triangle Pharmaceuticals; and

| odenosi ne (FddA),

9- (2, 3-di deoxy- 2-fl uoro- b- D-t hreopent of ur anosyl )

adeni ne, an acid stable purine-based reverse

transcri ptase inhibitor discovered by the NIH and

under devel opnent by U. S. Bioscience Inc. The term
"non-nucl eosi de reverse transcriptase inhibitors”

(" NNRTF' S) as used her e| n means non- nucI eosi des t hat

' 1 * 4 " L, o oy o .

non- coval ent
are vol atil




Pfizer; efavirenz (DVP-266) a benzoxazi n-2-one
di scl osed in WO94/ 03440 and avail abl e as SUSTI VA(r)

wobnra®1Briost ol - Myers Squi bb Co.; PNU 142721, a PCT/EP2005/005896
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furopyridi ne-thiopyrimde underzsdevel opnent by Pfizer
08807; AG 1549 (fornerly Shionogi # S-1 153); 5-

(3, 5-di chl orophenyl ) -thio-4-isopropyl-1-(4-pyridyl)net
hyl -1 H i m dazol - 2-yl net hyl carbonate di scl osed in WO

%éé‘rﬂgi’é’ 1@nd under deveI opnment by Agouron
icals, Inc.; MKC442 (|- (ethoxy-methyl)-5-(
I-methyl ethyl) 6-

by Mtsubrshr Chemi cal Co. and under devel opnent by
Triangl e Pharmaceuticals; and (+)-cal®nolide A
(NSCG75451) and B, courrarl n derj vativef di sehqsdl
NlH U S. 9, 697 li cefsey to

Resea \?ZQH is c M opi ng

\/tarn st ora‘l‘%‘ard'm &b product .
term " prot as@rl nhi bi t driF ("PI") as used herein ng
inhibitors of the H V-1 protease, an enzyme required

for the&?%i?goq tic cleavage of viral polyprot

precurs Aé"B(%'Z viral GAG and GAG Pol pol yp&&‘&@%mo
into the indivi duaI functional proteins found™in
infectious HV-1. H V protease inhibitors include

ds h .y
ST R AL A e
ARricH) shdez 8cdifiorobgnzaléshyde %ﬁﬁw)ﬁhfsa%wlaltﬂm an analogous

3333&&%&5%55’ b Bxarelp o &&o@w@ggﬁbcﬁ@‘f’g U289 (s, 1H),

%9@%&@ b ?r@?igg ) av [ ab? %nyalsewl \I]?( r)

from Abbott Labor at ories; indinavir (MK-639) avail able
as CRI XI VAN(r) from I\/Ierck & Co., Inc.; nelfhavir
(AG 1343) ,avai | abl e VI RACEPT(r) from Agouron

icals, Inc.; anprenavir (141V94),
AGENERASE(r), a non-peptide protease inhibitor under
deveDiphtorb-yrindtdinesey A2 Brdiftudricsphenyl) methambne
avai l abl e from G axo- Wl | cone, under an expanded
access program |asinavir (BMs-234475) avalbabl R_frem
Bri st 8I~p4er sCBqui bb; DMP-450, a cyclic urea X
di scover@d by [ogont andSQﬂwTeHyR?éUeﬂ'tepnent by NII.i.8
Phar maceu BVS- 2322623, an azapepti de under
devel oprerit Brii st olTempeReHEaY (tBu) Asr a
2nd- gener at i | V-1 PI; ABT-378 under devel opnen
Abbott; and
car bamat e di scovered by Shionogi and under devel opnent
by Agour bW BHa8fhceuticals, Inc. Cher antivirglW289.07
agents CHEBGIRE2ZMQr oxyurea, ribavirin, IL-2, [411H{92F2N20
pent af usi de. Hydroyurea (Droxia), a ribonucl eoside
tri phosphate reductase inhibitor, the enzyne involved
in the I | it (2 6-
NG and 8tcb?‘rﬂ§d6frngc s Ereg%recffrg‘ﬁ@? Ll o@i&ﬂmgr? 5 rrﬁ/fndlri gﬁyl) (2,6
haifieoro- pherwlgrrmtlnmcdf(Ereampmmhe %%ryreldyn af analogous manner as

di dangsi ne and has b ' it Vil -

e badlS s nDranaRERbE Y its gt 18 el . 7.66 (m
Oiﬁgg@§4§§ngr§hiron 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 avail able under the PROLEUKI N
(al desl eukin) as a |yophilized powder for IV infusion
or sc adm nistration upon reconstitution and dilution
with water; a dose of about 1to about 20 mllion

| U day, sc is preferred; a dose of about 15 mllion 1
UWday, sc is nore preferred. I1L-12 is disclosed in
W06/ 25171 and is adm nistered in a dose of about 0.5
m crogram kg/ day to about 10 microgram kg/day, sc is
preferred Pentafusrde (FUZEON ) a 36 anrno acid




injection together with efavirenz and 2 Pi's to H V-1
positive patients refractory to a triple conbination

woheosapyio7use of 100 ny/day is preferred. R baPCTiER2005/005896
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| -. beta.-Dribofuranosyl-I1H1,24%-triazol e-3-carboxam d
e, is available fromI|CN Pharmaceuticals, Inc., Costa
Mesa, Calif.; its manufacture and fornul ati on are
described in U S. Pat. No. 4,211,771. The term "viral
fExample i bi tors" as used herein refers to conpounds
whi ch inhibit fusion of the free virus particle and

LAHEA B 5 SRl P Ao PR b

bi nding. Viral fusion inhibitors therefore include,

but are notillirrgteq%to T-20; CD-4 bingyng pigdhds

i ncl uding B BVB- 488043; CCRS\p/| Y

i gands inclu 2P 351125NH - 350634\ > 7690
(Schering Plough), K- 7895?4%ggrz€r), TAK- 7 F
Z ,%f AK- 602 (Ono,

pounds 1-3 (Merck); 4_byndi ng
| i gands KRH 1636 I chiyama etal. Proc. Nat. Acad.

Sd USA 2003 10& % Q%BS 4190), T-22 (T. Minakagseet al .
J) \/rol 19 8% 9-7496), T-134 (R CAHBEEENA
etal. J. Vlro 2):1719- 1723). Viral fusion
inhibltors as used herein also include pepti de and

pr ot eiThé@bM?b@nG Wbl@p‘érecﬁﬂbhbm-@‘ichm’@w&&rm@|n-5-y c}-(2 6-
ant i bodi es umani zed anti bodi es. Abbrevi ations use

i diflyorosphaspi-wethanenenExample 4ddin 11 %Aﬂ?'d In @6 aralggoys manner

il 7(d
1%%&%@&?3(23&@?&0%? HC%IF Z%gf m)spher es (Atm,

hi gh pressure |iquid chromatography (HPLC),

9- bor abi cydo[ 3. 3. 1] nonane (9-BBN or BBN), nethyl (M),

tExamplg ¢3ycar bonyl (Boc), acetonitrile
(|\/ECN)5dI fert- butyl pyrocarbonate or boc anhydride

é@-&é benzyl (Bn),

m chl or oper ben20| c aci d (I\/CPBA) butyl ’ (Bu), methanol
(MeOH), benzyl oxycarbonyl (chz or Z)gH@elting point

(np), carbonyl diim dazole (CDI), lvejoe (
MB) , ér di ﬁza cycl of oct an BCO) ,
spect rum d¢|e| hyl ai}_ﬁ“c/)lé&dl fur tr oride (

(Takeda), ONO-4
d axoSm t hKl i ne),

|

met hyl f- &t her "(MIBEy, “di beAZyTT denéacet one
(Dba), N car boxyanhydri de (NCA), 1, 5-

di azabi cy ] non-5-ene (DBN), N bronosucci ni
(NBS), 1, ganélicAgbi cydo[ 5. 4. 0] undec- 7- ene (DBUR/|
N- et hyl pyrrol1Tdone (NWP), 1,2- dichl oroet han(g11

pyri di ni um chl orochromate (PCC), N, N -
di cydohexyl carbodii m de (DCC), pyridiniumdichromate

gs ([))((j: | Cgﬁéég%%;ﬁﬁ%%e DQ%&FWF’: ggﬁymgpé 4- dlchloroalynmldlne
d%lﬂﬁ(?‘@ é?'ﬁ?% ﬁ’érﬂ in 7@Wﬁﬁeld’ﬁlué}¢§n§%o§§ lhfr’érmer as
I'-1so- pro

| am ne

(pescribediiniEsantpleyil. 4H M"li-’e CD(&E‘BQ@ By (ﬁo’UTH 756 (m,

re tdayl acet am de (DWA),
SR ;‘i"dﬁlre‘{ 53{9?%)1 2B Gt B s . (TBDVEB) ,
4- N, N- di met hyl am nopyri di ne (DMAP), triethylam ne
(Et 3N or TEA), N, Ndi nethyl formam de (DWF), triflate or
CF3S2- (Tf), dinethyl sulfoxide (DVSO,
trifluoroacetic acid (TFA),
I ,1"-fos-(di phenyrphosphi no) et hane (dppe), 2,2, 6, 6-
t et ramet hyl hept ane- 2, 6- di one ( TMHD),
l,1"-& s-(di phenyl phosphi no) ferrocene (dppf), thin
| ayer chromat ography (TLC), ethyl acetate (EtQAc),
tetrahydrofuran (THF), diethylether (Et20),
trimethylsilyl or M Si (TMs), ethyl (Et),
p-t ol uenesul foni ¢ aci d nonohydrate (TsOH or pTsOH),
I | t hi um hexarret hyI di silazane (Li HVDS), 4-Me- C6HASO2-

.



al kyl moiety. (J. R gaudy and D. P. Kl esney,
Nonmencl ature in Organic Chem stry, |UPAC 1979 Per ganon

woénewss2110xf ord. ). Conpounds of the present i nveariE®ezns/005896
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can be made by a variety of netdypds depicted in the
illustrative synthetic reaction schenes shown and
descri bed bel ow. The starting materials and reagents
used in preparing these conpounds generally are either
gﬁé'l"?g qgf rom comerci al suppliers, such as Al drich

' ., or are prepared by nethods known to
those skllled in the art fO||OMAng procedures set

Reagents for Crganlc SyntheS|s VVIey &Sons: New Yor kK,
Vol une 1; R C. LaRock, Conprehensive O ggl EIC
Tr ansf 8, 2n ed|t|on W ey- VCH, New Yor
Conprehzgzty Coglani ¢ Synt Kediis Hyppehipfitgst _and I Nz
ds.)[ vol . 1-9 Pergamnon, Oxford, ~1991;
Conpr ehensi ve terocyC|'ITBMF©‘JmHSD§,)(t—BlA4NBR Katritz
and C. W ReEds) Per ganon, Oxford 1984 voI 1-
Conpr ehensi veX4et erocyclic Chem stry 1|1,
Katritzky and C.W Rees (Eds) Perganon, foordcﬁ@ﬁ 53.00
vol . 1-1MW@RY10r gani ¢ Reactions, WIley &Sons MECI2N20
York, 1841H8GRN3Rres 1-40. The fol I owi ng synt hetic
reacti on schenmes are nerely illustrative of sone
met ho - -
mvent 1o colifophd v prepRRfanblp. a3 imidin5-y1)-pheny/
netianch{(Exanpleot 3)he§8°/s yigichist ar anatagolis manesrassdesonibed in

xS 7o THIR CHoHRE Eia) Bedirts’ (kb B et 286, 7.70 (m,

tfiHy 7P (mc@H)YON. The starting materials and the
|nterned|ates of the synthetic reaction schenes can be
isolated and purified if desired using conventiona
techni ques, including but not imted to, filtration,
on, crystallization, chromatography, and the
i ke. Such materials can be characterized using
CQLHBH-81MeMRE(H-oyrBELIS AL Mo CONSt ant s and
contrary, the
reacti ons described herein preferably are conducted
under an ingjl afogphere at atnosphergg pnessigre at a
reacti on tenpeflatyre éange of from about T} 7870
about 150 0C, N gref er abl WWH,NBEmM about ¢ about

room (or anbient) perature, e.g., about 20
2- Benzyl - oct ahydr ospy¥rol o[ 3, 4-c] pyrrol e (4a) W
prepared by [2,3] -dipolar cycloaddition of an imne

ylide with N bqpzypkephei m de as described pvegsmes!y

(R Col on- Cruz giHati2N¥e 02/ 070523 and M Bj o ¢HizCiN4 al .

WO 02/ 060902). Reduction of the imde, and sel ective
debenzyl ation are acconpli shed as descri bed therein.

The prEpacempoandiwssoprepacepfrond@,4dichieroppyeieidin-5-yl)-phenyl-

h%eentlondﬁggreln1?%@@%@%3%%&“@%%é%%ﬂ@ﬁﬁggw%ﬂggrgggescnbed|n

feg acj.gg%ogrwfs g\mg h+2Fepges of conpounds in which the
am des (or ureas or sulfonam des) linked to the

hexahydro- pyrrol o[ 3, 4-c] pyrrol -2-yl] scaffold is
varied. The fully el aborated 1-phenyl-1am no- propyl
side chain is introduced before deprotection of the
second am ne. Debenzyl ation of the am ne allows for
the el aboration of the second nitrogen atom

Al ternatively, the am de (or urea or sul fonam de) ny
be introduced first by acylation of 4a with e.qg.

2, 6-di net hyl benzoyl chloride, 2,4-dinethyl-nicotinoyl
chl oride or 4,6-dinethyl-pyrimdin-5-carbonyl

chl oride, and subsequent debenzylation to afford 66,
54 and 44 respectively. Introduction of a Boc group
and subsequent debenzylatlon af f ords 74 The

o I o, T 1 o M



preparation of conmpounds of the invention. Scheme 1 4a
stepl EtOH 66: R = 2, 6-di net hyl phenyl 54: R =

wa 2dosdenwt hyl - pyridin-3-yl 44: R = PCT/EP2005/005896
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2, 4-di met hyl pyri mdin-5-yl 74:_f = OBu
b- Am noacyl car boxal deydes 15b are conveni ent synthetic
i ntermedi at es accessi bl e by reduction of b-acyl am no
carboxylic acids or carboxylic acid derivatives (15a:
YEX g0’ NR Rc wherein Ra is an acyl radical or a
group and R and Rc are typically | ower
al kél) see, e.g. Exarrplhe 15 AcyI atl oln of a Dam no
dSt H : 20 X ]

L FOEo o MNE sol vent such as DCM
chI oroform car bon tetrachl oride, ether, THF, dioxane,
begzene, ol uene, MeCN, DWVF, sodium hydr oxi de s@ uti or]_'
\gne opt i onal I‘Q{ i he presence of NYN N,
or organi c bagseMat /T¥Hper at ur eg_bgt weeny
and 200 Cplr preferaﬂy at terrperatures«SBet en -
and 100 cheme 2 NRaRb—R-MH OH R s 15b0l4b
Acylatlo so may b e carried out with the carboxyli
acid infthe presence of an activating agent or a F
dehydrating agent, e.g. in the presence of isobutyl
chl qsebgr mat e, thionyl chloride, MW 438.46
tri e orosil ane, HCO, H2SO4, net hanesHRmno.6
acid, p - toluenesulphonic aci d, phosphorus
tri chI oride, P20s, N, N -dicycl ohexyl carbodiimd

N, N - dTe pcstisraskgaluiien Q%Chmrq&&,Ww%@@tMWM@W) -1H-
’1'6@5;0%[%’4 ﬁ]ﬁﬁ:ﬂ@ﬂ%’é gékapﬁh@?%o'ﬁe i (Q%B%Hdlﬁﬁ%w 2.5 mL),

t sddiavinl bicarbonatd (sl/(l&mg) lapld:i nnnnpﬂldnaselfonyl plperldln-4-ylam|ne 125

O(b |
(Taby Qe LSRR RORARe BYghbE e et ot f0-ETor 4 hours
NrhE sbReAtWad irbfodad engeP Fedddeﬂ égstﬂ’é@ﬁﬁhﬂh@qfe%b wad treated

t enper at ures bet ween -20 but preferably at

twith wedernr Be Béhdr\)é/éﬁ fﬂt@tﬁchﬁfdd ﬂU@dCR%fkﬁﬁéﬂ%%@Om frpmedp

ngﬁ@?@% ees er (dlfgg':hﬂé Stgh%?%r a +P|? +ac43§X

NRbRc), wherein Rb and Rc are | ower alkyl, by a
hydri de reduci ng agent in a suitable solvent.
AExampdé HYel y, reduction of an acyl halide may be
achieved with a suitable transition netal catalyst, a
ab) e sol vent. Typi cal
s s2is2 : A HEEZNER num hydri des or boron
hydrl des such as DI BAL- H, L|AI (O-~t-Bu) 3H, or
Me2CHCH( Me) 4BH.  Sui abl e sol vents are inert solm
such as THF, D@il}g tol uene. AnGg),OHRgEr i de (15 X|

d) can be rgducded with a transitfion ngt al catal9I
such as Pd/ C or ZB&SO undey m Fydrogen at nobsphere
y

with a nodifier such a324d|rre | pyridine and in

sol vent such as THF or toluene. Another route to

D- acyl ami no- car boxyal dehydes 15b conprises oxi dat Men176

of a D-acyl a %’ohol 14b which can b e carri edCgyBrCLN,
by a vari ety ’4b|| zi ng agents,

e.g.pyridine. SO3. TEA. Preferably the N-acylated acid

or ester is reduced to the al dehydes with DIBAL-H in

-7 Ar .
88\" 322;’5@)aSStlcr:re%Ss<§]I|Stlc§:nr IOP g—%rg%o%,4-|§iichlorrc%%meféing (Alo(ryc\:ﬁ, 454 mg, 2
mmol) in THF at -78°C, diisopropyl magnesium chloride (2M solution in THF, 2.1
mmol, 1.05 mL) was added and the mixture was stirred for 30 minutes at -35°C.



The al dehyde 15b (Ra is an acyl radical or a nitrogen
protecting group) is incorporated onto the

wa-2oust1ahdr o- pyrrol o 3, 4-c] pyrrol e scaffol d byPCT/EP2005/005896
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reductive amnation to afford diam ne 11. Reductive
amnation is preferably carried out by conbi ni ng an

£t d. Th
S 0SB i R AEESSRES AL o PO Waia. T
bmmhlwiwasl etwreddomm@:p'amaiberad)h'&&"l() ded tlze reaction was quenched with

bg ng}é?jjp;f F' dé%é*tac??i ﬁ%o@wr FI’I?d wifh,sodium sulfate.

r?ﬁéfsb%nﬂw&%ﬁd%ﬂ'é?fd&'hb)femﬂ()é%cﬁroﬁﬁwgra@wbdgo glve a brown
agent such as nol ecul ar_ si eves or

faadld i 102 eg;, @8nat iHNMIR (GRRCI3: @(maai)b 8\836& b 1&24 (s, 1 H).
anbi ent tenperature or with hydrogen in the presence
of a hydrogenation catalyst, e.g. in the presence of

Pg( 3 18 hydrogen pressure of 1 to 5 bar, preferably
ures between 20 C. and the boiling
tenperature of the solvent used. It may al so be

aBChibeodbl+pyrazclofB.4 Hmdinen i f reactive groups

are protect ed duri ng the reaction by conventi onal
protecting |ch are cl eaved agai n by H
conventi ona s after theHymEdsion. Reducti\FéYN N,
am nation pro %di%have beefr—reviewed: R M (,MNI//N
Hut chi ngs and K. Hutchi ngs Reduction of C=Nto

by Metal Hydrides in Conprehensive Organic Synthesis

col. 8 1. Flemng (Ed) Perganon, Oxford 1991 pp.

47-54. Renov [N t he renai ning benzyl protecting

group affords a Cll‘lﬁ 12. Renoval of benzyl protecti W15456
groups can bé®*rPeadi Fy achi eved by catal ytic sHCIN,
hydr ogenol ysis using Pd, Pt, Ni or Rh catalysts. Acids

are sometd stireechddiation of hy@mzim; (Atdricig ©domgs Rsnmol) in THF (5 mL),

Acyl f the f d : f 13
Aﬁﬁe\%t SoRy RS eARRE A Eade 22 AP Irda! mros) was
Ythé ﬂlnkﬂﬁe sasftfrférddaﬂ rob?ﬁ?tén@pélréﬁlré}fbﬁ 3@ Cfr)grg{ The mixture

onyhat ed t roduce sulfonamdes | (X2 is
&ufafscpo)dlrad ind Wﬁteaandm extragtedwitic BIQACc Ihe; @@ra@bwaw}ﬂed with

treatin I I

cFP@pirGg e 2 e SobierEWsp riiioyRl Bidkve Sl solid. 128 mg,
pg2YdiMS (NF-HEA, 15%. an inert solvent. Wile the

preparation of 13 exenplifies the synthesis of a

conmpound of the invention with a

cycl opentyl car boxam de, one skilled in the art wll
aéﬂ@ﬂlﬂlﬂﬂé a wde variety of am des, ureas or

sul fonami des can b e |ntroduced by using an anal ogous.

radi cal duri ng the reducti ve am nati on procedures
(Ssheng3) .4 Nunmerous rea ons for the formation andN N Ir:ll

r enoVal i, uch am ne ect i ng DMPOUps ar e de edf’ |
in SN wor ks i ncl (idi g, f or—exanpl e, ro ec | VENa 4
Groups in Organic Chem y", Plenum Press, ;&Dn n and
New York, 1973; G eene, g'h. and Witts, P. G'M

Protective Groups in CDgaN)c Synthe3|s Wley, New

York, 1999; The Peptides, Vol. |, Schroder and Lubke,
Acadeni c Press, London and New York, 1965; Methoden
dermwrigass schen Chenfjw,q7Blesben- Weyl , 4t h Edi ti omw 266135
15/05H3Cﬁmprg Thi eme \@H']a20ﬂ Uttgart 1974, t he C11H15Neop_s
di scl osures of which are incorporated herein by
reference in their entirety. Protecting groups may be

sel ected which are cleaved under a variety of

conditions selected to be conpatible with other
functional groups in the nolecule. Introduction of

acyl groups is then acconplished after the reductive

am nation step by deprotection of the primry am ne

and acylatlon mnth a carboxyllc aC|d ‘as descrlbed

______ S .



group onto the diazabicyclooctane ring prior to the
reductive al kylati on and el aboration of the

wamesapriopyl side chain after reductive al kyl aPCOmP2005/005896
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Schene 4 29c: Rl CH2OH 29d: Rl=gCH20CH2Ph Enbodi nent's
of the invention may have al kyl (30: R = M),

al koxygh Eﬁrrk%%oéﬁrog‘oﬁ’%%@f{ % pemtling Q!-yl? (1H-

hydr oxyne stituents on
mwamlewtd]mkmdlreﬁe/l}mm tEXatmdeé&Gﬂpngn@IéOrmmol) in DMF

B Blniveddun 6Brbere () BTSN -RRIGI S gb e fain-4-
reaeireg88inid) 0128 myhol)ividrelrdded #id thedmixiirenwas sti¥ed at 100°C for
whi ch caul be i ncor porated onto

thBRYFS: of R sol¥ert Was remoyeq undepfedycgdpresuigand be residue was
atté%’tbﬁ%%é%r deeiRhL Rttt éﬁé%é@é’)&ré/cte&@ﬁtﬂ%ﬁﬁé hYhe e&ftdct was

benzyl oxynet compounds wer e prepared by anal ogous
riieitberh §Ddtum sylfateandscenuentrated tpogivee solidi, wdhichswas purified by

Tppefsc s oK EIB e AR SRS solEogae 20N 088 +. 207.

Conmpounds bearing a nethyl or a dinethyl substituent
on the |inker carbon adjacent to am nonethi ne carbon
vExamPleegared as described in Exanples 24 and 26. An
exanpl e of the preparation of conpounds with a

hydr g ubstrtue I

he propylene |inker is in

a1 dgthanal: 5t i ve conpounds
enconpassed by the present invention and within the
scope of e olaios are provided in the follown
Tabl es. Thes efamp| es and pr &5&MeRi ons are provg
to enable t led in the art to nore clearly | oH
understand and to practice t h&°grE¥ent invention. %ﬁe;[;(
shoul d not be considered as Iimting the scope of the
i nvention, but nmerely as being illustrative and
repr esent atywe 7gher eof . The reagent s used to intr 3
X1 and X2 e g Bropepr cial |y available or can prepy g N0
fromcomercially avallable materi al s by publlshea

n of the co

P ool SR Saidian Gt by o Sesatheidsbyde (Example
dﬁﬂ”@tge%?ntrhﬁg i 'T?—nggl'tﬁtf%ﬁl)'ﬁtét A e e%ftﬁﬁb’r&ﬁude Aldrich, 3 M

sedquencé and t nat ur groups
daetiver, 6;27 mima 02 flonLhwasradded! siewb/satg@B G‘M il beunlxture was stirred

Y af ldfliehpEaoifs SR Foal fETRRISy Hah dUHifleg witn 1N Hol

Knplmlg)atThm resulmﬁgseﬁtdore w%@Nﬁitherﬂ)wwh Et@AcearﬂeuhbSéMant was

sty SodRAT PuiterHRmaY e sonent Beve & logn solid” 1.07 g, 97%.
qmgqmﬁq@npy 19gt ween a depicted structure and a nane

glven that structure, the depicted structure is to be

accorded nore weight. In addition, if the

stereochem stry of a structure or a portion of a

Example21is not indicated with, for exanple, bold or

dashed |ines, the structure or portion of the

RS- Whi | e conpounds of
Sreser AYrert o2 egquent |y depicted with the

(S) stereochentstry, both stereoi soners are included

in the preSeqi N.ovehtion ang,hoh M ERAIAE Preparegby N
i denti cal ro Zed reamﬁronrthg appr%%ffate startlng\T’ |
mat eri al . Re ative conpounds of the present Ng o

invention in which'R2 is an aryl or heteroaryl group
are conpiled in Table 1. Table 1Pyrazol o Pyrim di nes
The present invention provides novel MW 191.02

pyr azol opyrfly@iiks of formula (1): (1) CEHACIZN20



The novel pyrazol opyri m dines are capabl e of
inhibiting the activity of cyclin-dependent kinases,

wausds/panti cul arly cyclin-dependent kinase 1 (€dkIEP2005/005896
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cycl i n-dependent ki nase 2 (Cdk2)g.- and cycli n-dependent
ki nase 4 (Cdk4). These conpounds and their

phar megegidtigld suspensiphalt! 1e(26@10ﬁa1|a6dpﬁﬁhi@irﬁ5tw)v@thanol
antiproliferative activity and are useful, inter al

i (Fxenwle 20af /ora, B2 newal)idia Hixtwefensthylensshiorde éﬁO mL), THF
g(ﬁarbg)aéﬂmaz%rl (E‘rln% t@%?BﬁfX%ﬁbfuRmﬁ’ E:mdrﬂgs(ﬁ\ldcrg#p 50 mg, 0.15

s contai ni'n
anchdl T@ﬂﬂﬁ@c@\ld}icm Vaag] 0@s5anmodnandsodinm bigadsmmated8 mg,

ikl o e G0t Yo e
e b@@&@ (AId néﬁ‘%dﬁ%'@‘?rﬂ) PR ( ggﬁfm& WHECEdPtPand the

tunmor cells typ I cal y have sone amage to t he

geixtyretwias shrre@mn 3 hoursi aid)°Ce MMiajerr(@gunk) was Iedded and the
ot 98 S 54 e DR BR] SPUM <HbS 18818t sorvent

sgave%m ofl whi¢h wes punified bymikceegelahnsmatogrgpiy (b MeOH/CH2CI2)

P sefesh Pba2ad sid e itbp MRSOMPHIRAtEL (cake).

The Cdks are expressed throughout the cell cycle,
while the Ievels of the cyclins vary dependi ng on the
Hesiapd 2bhe cell cycle. The four primary phases of
6€FF‘§VET§ control are generally describes as Gi, S,
G2, and M Sonﬁ essentla

enzymes, for ceII cycle
P 4 e | i n D/ Cdks,
cyclln E/ Cdk2, cyclln A/Cdk2 and cyclln B/ Cdk1l (al so
known as C@fZ/ clgn B). Cyclin D/ Cdk4, cyclin Eycnke

and cyclln control passag g ough the C}
and the Gto transiti horylatlonNE
the retinobl ast oma \phosphoprotein, pRb. Cyclin A/ACd

regul at es passage t hrough the S-phase, and cyclin
B/ Cdk1 cont G checkpoi nt and regul ates entry
into M(mt E%% i%&a The cell cycle progressio
regul at ed by ﬁ dc2) and Cdk2 beyond early G
cells are conmitted to cytokinesis. Therefore, drud °
inhibition of these Cdks is likely not only to arrest

cell proliferation, but also to trigger apoptotic cel
death. Once the cells pass the G restriction point

and ar >
(5 A 5 BRFSEe RRAche 1078 b T
Fmbb Heé&#dmhl@r@l-lbmmld;m Eth)aef@ahone ¢Example 2pi 1thgoﬁ mmol) was

U631 Ble o uhe B0 efl et Ko BpefdtEit o pHhgreacton

Wﬁué@cﬂ&ﬂwthmtéﬁﬁmgf antl theInigturd ms%xttdmédéthht er

phases of the c cycle in assocja

EHOAGENRCARD BL Sohioives GURIAGT B of TREIRAAEquRs dged with

[ S

% hrﬁ%’lfg& %1&‘9%6&% ﬁ(geé @ﬁ@l\fe és%ﬂﬁr H’Q@h@]aﬁd Ozg S (M+H) +,

1994, 6, 239-246). Once activated, Cdkl/cyclln
conplexes prepare the cell for division during M
phase. The transition from G phase into S phase as
stated above is regulated by the conplex of Cdk4 with
cyclin D and Cdk2.with cyclin E. These conpl exes
phosphoryl ate the tunor suppressor protein
Reti nobl astoma (pRb), releasing the transcription
factor E2F and all owi ng the expression of genes
required in S phase (Nevins, J. R Science 1992, 258,
424-429; Lavia, P. BioEssays 1999, 21,

8.59
N,



221-230). Blocking the activity of the Cdk4/cyclin D
and Cdk2/cyclin E conplexes arrests the cell cycle in

wai2ohaswe? For exanpl e, the proteins of the | NEGT/EP2005/005896
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fam ly, including pl6l NKd4a, whigh- bl ock the kinase
activity of the Cdk4/cyclin D conplex, cause arrest in
G (Sherr, C J. Science 1996, 274, 1672-1677). The
speci fic block has been reviewed (Vidal, A GCene 2000,
M@é%cent experinments show that the conpl ex of
yclin D3 also plays a role in cell cycle
progressi on throuh & hzitse Inh| b|t| on of th| S

cRIgIN PRI .
Cdk4, results in arrest in & phase in ceIIs that do
not express pRb (Gabrielli g G et .al. J. Biol. Chem
1999, 2314, N39 Hl 13969). Nu ous def ects in the p

pat hway h ve]be%p\n shawn tq@”by i nvolved,in vari ogéj \J:<
cancers. N anpl e, overlexpression on of Cdk4 ha enNa
observed in cases of heredi®Mary nel anoma (V\ébst

R Exp. Opin. Invest. Drugs'1998, 7, 865-887); cyclln

D is overexpressed in many human cancers (Sherr, C. J.

Sci ence MY®8.5974, 1672- MYVIM$19p16 is mutated or o632
del eted Gy tunors (Webster, K. R Exp. Opin. CoHooN,

I nvest. Drugs 1998, 7, 865- 887); and pRb function s

| ost through nutation or deletion in nmany hunan

cancer $o @/¢tirrdeesolutioh of\G- dﬁ&irb -3LatdhyI8tH- p@%o&ﬂe)dﬁ d]pyrlmldine

f’%ﬁ"tﬁfiélﬁ% #%h%sf;’ﬁt h\NaX' bi@ééﬁgﬂgf)eq m—pﬂpﬁglqa in-4-ylamine
l& ﬁé@t@?tgsbm?mmpmg RRled drid th%ﬁn&ﬁﬁb'wé*&éﬂrrrédl Bg 100°C for

rci nona nant nel anoma (Tsi hli as,
e2 halrs. Ahhe sofkent wasdempyed amsithesesidugayas chromatographed (5%

orrrall / t eALo

SR BBORTEET2 1k B Bt 8B ER R S M+t
o# @43eries of non-small cell |ung cancer specinens,
i ndi cat | ng that cyclin D 1 and/or pRb represent an
inportant step in lung tunorigenesis (Marchetti, A et
al. Int. J Cancer 1998, 75, 573-582). In 49 out of 50

& carci nomas (98%, the pRb/pl6 pat hway was
abr ogat ed excl usively through inactivation of the pl6
gﬁftﬁhI%Fé-ﬂ%huBr&zcﬁté'ﬁﬁ&\%héﬁiihufIilfbv- ko3 aLd]pyRitaRline
3I34). FOT a review on the

rel ation between expression of pRb and the

DI

cyclin/ cyqjl n epepdent kinases in a nunber afi N ',Z}
tissues, ﬁﬁ'eq cﬁp ,» B. A . Canq@unehenot her. \r/ ‘N
Phar macol . , 293-304. Betause of the Nx

i nvol vement of th O—

cancer through it

R4/ cyclin D pRb pathway in human
e in regulating progression of
the cell cycle fr i to S phase, and the potenti al
therapeutic bengfit from nodul ating this pathway, F
there has been considerable interest in agents that
inhibit or pronote elenents of this pathway. For
exanple, e on cancer cells have been shoyyy 4. &0

ant i bodi es; se ol i gonucl eoti des and C,,HsCIFN,O

over expr esgtzlgtrgzorﬁe%ddr tion of proteinsinvolved in the

pat hway. See, e.g., Lukas, J. et al. Nature 1995, 79,
573-587p a{\!?h’r'ré@ SOI*JltIOIROf &Hﬂmoﬁﬁﬁrm%ﬁ% y452§39 ﬂ@&ﬁo-Z -methoxy-

Li nn, I. Mol ecul ar Carcl hogenesi's

2Bhermyl)- hancsthGC&mgt 2 naseb de &R (m), tydrazam%(f\lgam 98%, 64

| i
OHl6 2R po Rl Pls R or BnErolowed by
ChécondSoortioBudfihydisee (014 misk IFistactiohdinisiied inf5 mitkges. The
in the regulation of cellular proliferation is thus
wel | established. For exanple, as shown above, there

is an extensive body of literature validating the use
of conpounds inhibiting targets in the Cdk4 , Cdk2



and Cdkl pat hways as anti-proliferative therapeutic
agents. Inhibitors of cellular proliferation thus act

wa0saeennsi bl e cytostatic agents that are usef BCTIER2008005896
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treatment of di sease processes. mhi ch feature abnor nal
cellular growth, such as cancers and ot her cell

PRI rit Qs ﬂe\ﬁ@o\f&cﬁeﬁd e soIRFWHE WBhel AtitEwamBH fetonitrile (3:1) to
i nflammation (e. beni gn prostate hyperpl asi a,

fGivie lai yallowralie Mg, 88 yMSs(M+Hh&uZdBi br omat osi s,

at heroscl erosi s, pulnonary fibrosis, arthritis,

psoriasis, inflammtory bowel disease, transplantation

r 'g § O i nfections), viral infections (including,
mted to herpervirus, poxvirus, Epstein-Barr -

virus), autoi mmune di sease (e.g. |upus, rheumatoid

 [<13 (I_SJ:Fm:oso-g@nmthexvmhemﬂ)-aHsz_g_d@_;@vammdm)-G-vll -(1-

neur.odegener ati ve disord Jncluding but not limted

tieHIa s uLg d-pipetidinA-v}-aming  odegener at i ve

di seases (e.qg. Parklnson s di sease, anyotrophic

I af er | Hclerosis, retinm,is pignentosa, spi naI H
.. Ntrophy, and cek ébr al degenerati on). e): N

. hagl | N X

di sni1etsCl asses of smgl | Jnol ecul es have beegh ,

identifiad g~inhibito f Cdks: ol onmoucj nen-ard 0

puri ne aAalogs, flavopiridol, st aurospon%@, UCN- 01 -

dol ocar bazofEs, 9- hydr oxyel |'i pt@ci ne,

i ndi ruld n, paull ones, diaryl ureas, quinazolines,

i ndopyr azoles, [2, 3- d] pyri dopyri m di nes, fascapl ysi d:
am not hi azol es, di am not hi azol es, pteridi nones, and
pynaeotsss or exanpl emWCasbson et. al ., CanceK/, 47
1996,H;@N,02973- 2978: CPg,Nsx8vedo et al . Eur H,,FN,0,S
Bl ochem , 1997, 243, 518-526; Bri dges . Ex

[ h t t 5.5 257, R hol
LA TN T T T
Syl (o 394 27 430 (i
Aodiumrhiearbraate (6RJaa) argit -me?g@npggﬁomdﬁwpqricyas"rxlamlne (93 mg,
]ﬁa.?g;mrﬁgl)]rvgétre édﬂeseéncﬂhe m%&ﬁl&v&?% %hﬁ‘%pl%gﬂ 0%69@98! £%burs. The
Deactiapwas200]edand the mixdure wgqu)jaeed intoweatter @0 mIL) , The solid

Canc Res. ., 199 59 19 -19 ssel | ..
mﬁﬁ@ere@ﬁndéﬁ%%iboygw% y? Sl G s il oy reverse phase
FHPLCGa #8g palbORSliovbSolicR SBBIR 56%. MM H T+, 421,
al., 22 Natl onal ACS Meeting.. 2001 : di 136;
Si el ecki, T. M, et al., Bioorg. I\/led. Chem Lett. 2001,
11, 1157-1 160; Nugi eI, D. A, et al., J. Med. Chem,
mpl26 1334- 1336; Fry, DW et al., J. Biol. Chem
2001 276, 16617-15523; Soni, R, et al., Biochem

Hmw armsualfo jiperidin -a Lett. 2000 10,
1819; Toogood et al., J. Med. Chem, 2000 43,
4606- 4614; Chong, W Fischer, Curr. Opin. in Dr
DF ~-8nd Devel op., 20G1? 4, 623-634, WO000993{84%
) N, W01 19825@ogood P., W00138315- Ré
S H. 179198, Wébst&r J K US—6:262, 096. 4@ 3
of diam ridimnes islirepresented by conpgurds of
formul a ed to inhibitN é4 and FAK3. SeaNMD001
2485 (AstTa Zeneca). W91 d>8887 (Smith Kline B‘e@chan)

rel ates to diam nopyrimdines of for.anula thaf are
stated to inhibit gastric secretion. WO0039101 (Astra

w% cel ates to pypd fd.dgne conpounds of forymla 4o60
. ebiEoact as antb}_F:ﬁnggr agents. CoH,sFN;O;S




W00164653 (Astra Zeneca) relates to pyrimdine
conpounds of the fornula described to act as Cdk

wonmishizilors and FAK i nhi bitors. W0164654 (Ast PEGT/EP2005/005896
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Zeneca) relates to pyrimdine cgnpounds of formula
described to act as Cdk inhibitors and FAK i nhi bitors.

Addi t i-pR@khphe prEBddRESRE1éA%ED i le 28 \ghS B &artlng from

gr” m di ne conpounds of forrmula al so described as
[

ghisire-8r$-funroraratihembpihenyd)-Horpyrazeleldk4-sdpwimising dsample

e T e e o e e

Dagpo.52ImmdEx e giei myeﬂﬁwsolld’ﬁt(bmgs AGZIMS ,(MKH) +, 435.
405-429; Sielecki T., et. al., J. Med. Chem 2000, 43,
1-18. The present invention provides novel

pyrazol opyri m di nes having the formula (I): (1) or the
éﬁﬂ%ﬁ%i cal ly acceptable salts or esters thereof,
wherein RL is selected fromthe group consisting of:

(BL(5IPfuRIre 2Ll cthvki PR -5y bl A8 461 BV rimidihoe
SUDSTTTUENTS 1Ndependen Sel ected Tromthe group
f ri ! ewhi ch may be

substituted by ()—| CO2R3, COR4, CONR5R6, NR5R6, ORY7,
or S(ONR8; and (ii) CORR3, COR4, CONR5RG, NRSR(:‘H OR7 y
ouﬁs/& nHﬁS; (b) aryl V\A’]IWE may be substitute ~Li—pN
f our

sifbsyi t uents i nde @il y sel ected frdm the
) sisting of : (i) (O nRERR5RE, §o aloklyY”,
I

gro O~
OR7, hal or |ower a Kyl which may be Sutbst it ut ed

by OH, ., COR4, CONE§R6, NRSR6 or OR7; @ii) COOH;

and car | substitut&d! iﬂ/ | ower al kyl, OR7, or

NRSR6: (Fc) cycl oal kyl which may be substituted by OR7,
NRSR6, or S(O) nR8; and (d) |ower alkyl which may be
substituted by: (i) CR? NR5R6, S(O) nR8, HNS(“@I 8 pely

Oﬁ%jﬁ ) heterocgg?{# ich may be substit gg%
, )NR8; (iii) heteroar‘ﬁll21 v&?
may be substltut ed by lower alkyl, CX®2R3, or S(O nRS;
and (iThe aayie phcedunseas @@scs@bgltmt&)mpleﬁﬂ wae used Is\}artlng from

JrBtpreaner &R By BRI il S| o, Bample

PKY Rg%%m% E)Sﬁﬁynr’ﬂe;SaM(:’»S 46@-‘4 dird= m%es@mﬁll -piperidin-3-ol,
STHBTO.0-28 TOoR. Fgbg @ el RSl 7 P MS: (Mt 457.

| ower al koxy, and | ower al kyl substituted by hal ogen
or OR7; (iv) heteroaryl which may be substituted by
I |, CO2R3, COR4,

Methanesulfonyl-piperidin-4-yi)-

dlpyrimidin-6-yl]-amine; compound with trifluoro-acetic acid

O\ + 70 O\
N
I o F
”, S\
o’ T o H—F
| HO F
MW 248.65
MW178.2547 =
C,4HsCIFN, CeH,uN,0,5 MW 516.50=402.48+114.02

C15HzoNO5S . C,HF,O,



CONR5R6, NR5R6, hal ogen and | ower al kyl which may be
substituted by CO2R3, COR4, CONRS5R6, NRS5R6, OR7; R3 is
weebesabe7f rom t he group consisting of: (O H, eCT)EP2005/005896

| ower al kyl which nay be substijuted by OR7, COR4,
NRSR6 or CONRS5RG; (iii) aryl whi ch may be substituted

7 om ¢ 1> EOEBEURY Wie SrpaRc b BT BARRGIH MBS, Heny -1 -
Wﬁﬁolo@w@l—o{lpw}mldm @dalny;ble\ﬂ)lanu mpthmaulfshylt-plpeddlh%

a@ar%{r]% cgmwd( rﬁlgl\%q agp @HF %Qo%%;conss! n%ta'nﬂ ras
%&S%hbééﬁﬁéxbmm ahd N%%Fiﬁme'él RNEHPRE t@rcmtgmcélTFA salt (36%

i ndependent|ly sel ected fromthe group consisting of
5 (Migldp; NkS(M"‘lYl&er"rO%?‘J(yl whi ch may be substituted by
OH, COZRB, CONRL1OR11 , SO2R3, OR7, NRIOR1 1 ,
het erocycl e, or heteroaryl; (iii) cycloal kyl which nay
éhéut ed by CO2R3, C(]\IRlORll SQ2R4, OR7, or
(iv) aryl which may be substituted by CO2R3,
CO\IRlORll , SO2RS3, CR? NR1ORL 1 , hal ogen, | ower
B -Difldor enyl azol; t4 inhigli -(GO2R3,
. or (V) S2R3; (vi)
f -amin natlvely, NR5R6 can
forma ring haV| ng a total of 3-7 ring atons, said
V\Frg ﬁtonﬂs conprising in addition to the nltrogenHto

Nand R6 are bondéd, carbon ring ato m‘/
car | atonms optiondlly being repl acc?d ne,\b N
nor e iopal N-or O § at ons—ok the SQ2,
and s g atonsoptiogaf |y being substlbut ed by
0Xo0, | ower al kyl, land | ower al kyl substituted
by OR7; is selected cb1somthe group consisting of H
and I IkyI opt i onaIIy substituted by NRSR6 or

seI ected fQimgtoBgy group consi sting of : M{§408.43

aryl may be sulgshtaed by CO2R3, CONRSR6, CirtigFNeO,S

10 S2R3, 0?7 NR5R6, hal ogen, |ower alkyl, or |ower
al kyl substituted by hal ogen, CO2RS, CC]\IR 5R6, ORY7,
NR5R6, Tendodpufid washereparsad fromwbHchloroy(2@-difluoro-phenyl)-1H-

iR e T
%@{érﬁﬁ%ﬂ cofffthd Wﬁlfl@% a%?e a&laﬁﬁ@n alédbud fanher as

5R6; éIV | ower al k whi may be substituted by

bessgbad icBxampl as ngfleqhhs kEPLG ,(Gd}pn)gﬁ(gl‘(q,y free base
15 g%é%{é’%ibf ME R HTRY 438 $yibstituted by CORR3, COR3,



CONR 5R6, OR7, or NR5R6; R9 is selected fromthe group
consisting of H |ower alkyl, and | ower alkyl

weubstiziwwred by OH or hal ogen; R10 and R11 ar e PEa/ER2005/005896
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I ndependent|y sel ected fromtheggroup consisting of:
O H (ii) lower aikyl which may be substituted by OH,
CO2R3, CONR5R6, SO2R3, OR7, NR5R6, heterocycle, or
heteroaryl; (iii) cycloal kyl which may be substituted
\?\%x. ,..Ji@aocm%%’ S2R3, OR7, or NR5R6; (iv) aryl

ctr ey be substituted by CO2R3, CONRS5R6, SO2R3,
OR7, NR5R6 “hal ogen Iglvver aI ILyI or Iovver al kyl

(o

(V) SCRR3: (Vi) OOPR3. and (V||) COR3: or
atively, NRLOR11l can forma ring having a total
of 3-7 ring atons, said ring atons conprising in

addi tion o the nitrogen to which R10 and RL 1 ar ¢l H
b Iselrbon ring atond, said carbon ring a?® NYN\ N,
opti Nbei ng, repl ac by one or nore @ddNtl onal ! N_ N
or ng at ons Br the grdup SO2—ard sai A1 N torrB

optional | y—Rei ng substityted by OH, oxo, ﬁléBRG | ower

al kyl anr al kyl supstituted by OR7; and n is 1

or 2. TheS&/conpounds Oﬁ]%‘lcblt cyclin-dependent

ki nases, nost particularly cyclin-dependent Ki nw3;245
( Cdk 2&}/&; i n- depengantskdanase 2 (Cdk2), and

cycl tndgpendent ki nasgl, M,08dk4) . These compound§hiat0:S
t hei r"pharfmaceutical 'y acceptable salts and esters

have antiproliferative activity and are useful in th
t r eat nbhE COMRABING Was BreRaind &iom brehipprd-pheayl- %193/5@2010[3 4-
t 3
AP RERRRERS ) A Tk Biheesrest) Miidif 4 yiamine;
commpoudd; with trifleoicaeetic acid iran anplogousapanneras gescribed in

acceptable salt or

Eé?ﬁaﬁee%ﬂnﬁampaeﬁ%@ﬁxﬁ@ﬁ@mﬁ%ﬁw&e.ff& edifse @12 vield)
gmi.H) mvepgiogn further relates to a nethod for

trea ing or controlling cancer, nore particularly the

treatment or control of a solid tunor, nost

particularly to the treatnment or control of br east,

| Exgmurle 3doi on and prostatetunors by adninistering to

a patient in need of such therapy a therapeutically

efd.BEEIudio? 1)9H- -Methapesulfonyl-

i pi dinAl-gl)saming at es t o novel ‘i nternedi at e conpounds
useful in the preparation of a conpound of fornula I.
As used herein, the follow ng terms shall have the

M H H H n n H
foll oy ndddefinitions. "Anga, " means a nonoval tN\r N
nonogy or bicyclic, afomatic carbocycli I N
hydryc radi cal, prefermbly -a—+6-%0 nf N A
aromatic xing system Pr red aryl groufys include,
but are limted to, phenyl, naphthyl, Tolyl and
xyl yl . F 0’750 F
MW 248.65 MW178.2547 MW 390.44
C,HCIFN, CeHisN,0,8 CirH1oFNgO,S

The compound was prepared from 6-chloro-3-(3-fluoro-phenyl)-1H-
pyrazolo[3,4-d]pyrimidine (Example 9) and 1-methanesulfonyl-piperidin-4-
ylamine; compound with trifluoro-acetic acid in an analogous manner as



"Carbonyl" means the radical C=0O "Cycloal kyl" neans a
non-aromatic, partially or conpletely saturated

woumsvalent cyclic hydrocarbon radi cal contai nPQG/EB2106/005896
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20

8 atoms. Exanpl es of cycloal kyl 4groups i ncl ude
cyclopropyl cyclobutyl cyclopentyl and cycl ohexyl .

g ;pc?‘g):? ﬁé{a%all‘mew a%ﬂ?d'i ?ﬂ"ﬁ‘ﬁ, ik El-élbllgéggll§oﬁffoe&%‘éefree base

dQG%qu)OMSD(MH-H)g-,BI%.Zﬁer val of the subject being
treated. "Hal ogen" neans fluorine, chlorine, brom ne
or iodine, preferably fluorine or chlorine, nore
preferably fluorine. "Hetero atom neans an atom
sé!éﬂﬁiﬂﬁérOWIN, O and S. "Heteroaryl"™ means an
aromatic heterocyclic ring systemcontaining up to two
r 41952 -Nr& 6 He gl SIHRBY ¥Azd16[3/4<] b phiidm-6 Banin 6]-
not Trmte 0, . |eny , Turyl |ndo|y| ?yrrqul,
enzengsulf : sounrdyith tri aceticiacido) y| |
qU|noI|nyI pyr|n1d|nyl |n1dazole benzofuran and
tetrazol yl."Heterocycle" or "heterocyclyl" neans|¢

saturated or partially unsaturated, non-aro
C&F|Iﬁ4rﬂdlca| of 3 to 8Nring atoms in mhlch m he

\ﬁrrr ﬂNatons are het atons sel ect ed”
n|t genys oxygens+ S(O ere nTs an FHNéger fromO
to 2), or\ a@enbination ereof, the remaining B n
at ons bej C. Exanples f preferred heterocycle e
pi peri di plpera2|ne0 rolidine, norpholineO F
i ndol i ne, tetrahydropyranyd, thionorpholino,

pentanethylene sul fi devi7apd pent anmet hyl ene sMIVi3864806+114.0243
Ié@%%oregfers to theCghNgpBtrati on of a part;l g%,l,,@rs C,HF,0,

co according to the invention reqU|red to

inhibit 50%of a specific measured activity. 1C50 can

be neasured, inter alia, as is described in the
Exanpl 6<hlpfer-342-meihoxy-sheny|)tld-ayrazalald 4- @SIPYflﬂ"édlne (Example 6,

SO0 B Bl S % g 1218l i

t wegetombirietl with &l—pmpanble(mmasnm madicrowaes tulld and wasiheated at

d | bed t Ex [ " |
of 1975 Enil MiniEn ATt PVl (ST Synesizer. Pofddhal
abhéHi@chQr Q&MQH @nddfBUSpeRsidh wWidflicred @lnﬂ tﬁé selideehested and

saturate hati c hydrocarbon_havi ng
pweskedith qald 8-propageb dnPhEdnasification @ave HQvUemgaﬁ%/p) asa TFA

yl, ethyl, propyl, isopropyl,
b%@yl I?/I% M%ﬁ@l ,’gg?gutyl pentyl , hexyl and the I i ke.

“Lower al koxy" alone or in conjunction w th another
term e.g. |ower alkoxy-heterocycle, denotes a
sExangié-33hai n or branched saturated aliphatic al kanol
haV|ng 1to 6, preferably 1 to 4, carbon atomns.

- Pftioro-phenyl)-

pgﬁﬁﬁéy, hexoxy and the I|ke Cko means =0.
"Pharnmaceutically acceptable ester” refers to a
conventionally esterified conmpound of forrmula I heylng
a carboxyly group, which esters retain the

biG lef fectiveness ami, properties of th ™S N
co Nf forpula and e cl eavedsin vivg thN
or gan topghe corresp ng active carboxyllc aci d.
Furt he fmati on conc ng exanpl es of and the use&
of ester the delivery of pharmaceutical conpounds
is availa i n Design of Prodrugs. Bundgaard H ed.
MW 266.64 MW 111.12 MW 341.30
C{HsCIF,N, CHFN Cy7H1oFNs



(El sevier, 1985). See also, H Ansel et. al.,
Phar maceuti cal Dosage Fornms and Drug Delivery Systens

wO0@ods/1Edo7 1995) at pp. 108-109; Krogsgaar d- Lar BeWEP2105/005896
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al ., Textbook of Drug Design ang Devel opnent (2d Ed.
1996) at pp. 152-191 . "Pharmaceutically acceptable

oy . . 2 are s o
salt” f €6ﬁﬁbggﬁ?\g§€t€;ﬂ§?9% fréf @bﬁ@%-@-%‘? ?gldo?o-‘ﬂhenyl) 1H.

base-additio retain the bi ol

gfyfrazelpfBeAalpyrimidine Gpample s 2)fanché-fliongrnilings (Atrich) in an

formula | _an re forned from.suit - i .
s B eF B8 deRCR L SRAdPls R LAPE, EMafipn and washing
Wﬁﬂ?Q-pr@Pﬁﬁbl@f@itﬁe psititionagvesthieditlenrbddet (6899 MS (M+H) +,
derived trominorgani c acids such as hydrochloric
21 hydrobrom ¢ acid, hydroiodic acid, sulfuric
acid, sulfamc acid, phosphoric acid and nitric acid,
and those derived fromorganic acids such as p-tol uene
' cid, salicylic acid, nethanesul fonic acid,
Bhad Ilé:3'ad, succinic acid, citric acid, malic acid,
lactic acid, fumaric acid, and the |ike

A

(erb <t WIOAY [ f AL S, ) ¢ | i
amoni um pot assi um sodi um and, quaternary anmmoni um
hydr oxi des, such as for exanple, tetranethyl ammpni um
h%droxi dgt The chem cal nodification of a A~ NN N
p ical conpound (i.e. drug) into d'%alt i\fa N
t echni gueNael I known L o phg{ maceutieal chem sts tth Y

obt air i mpr oged Pphysti@al ~and chem cal stability, O~
hygr osco (ty, flowability and solubility of

compound ee, e.g., H Ansel et. al., Pharnmaceuti cal
Dosage FoO and Drug Delivery Systens (6th Ed. 1995)

at pp. 196 and 1456-1457. "Pharmaceutically MW 285.31
accepintdeged such as phdl¥eBeuti cally acceptabl e )
car rigHCiRxei pi ent, et &HN@eans phar macol ogi cal IGuH:NO,
acceptabl e and substantially non-toxic to the subject

to whi [ [ | 3
+ Subst | 1e.papBah vias Bepa P RURtE-ciof s Hel dy-pnenyy)-1H
Pyarolo[8,4-afpyrimidimec{Bxample®d and etharogroiiet (Aoadald)dn an
unl ess ot herw se indicated, _that, t ituents at .
SGolienteT n ceseibed B EXAIBpletonF ). yitnidays the tite
tdepn SAaHd (2@1@1993?"/@&7@(1).“]\#5 AN ic gy ef fective
anount” nmeans “an anobunt of at | east one conpound of
Forrmula I, or a pharmaceutically acceptable salt or
ester thereof, that significantly inhibits
' ion and/or prevents differentiation of a
FE)QAH" 35r cell, including human tunor cell lines. In
accordance with the present invention, conpounds of
f[8¢(@uMetlioxy-phenyl) el gydaz¢lo] 3,4 -d fplye npilliin 16 ' e,5-
nt abl e salts o | . wherein RL is
SHanung, compoune Wi U8 ‘5;" (a) heterocycle
whi ch may be substituted by up to four substituents
i ndependently selected fromthe group consistingd of:
(i) lower alkyl which my be substitu o
4, NCONRSR6, NR5R6, OR7, or S(OnR8; and (ii) G
DNRPR6, NR5R6, OR7or S(O) nR 8; (b) ar;ﬂ whi
may Messupst it uted Ibzw/trp/t\s/f\muzr suﬁs'titue%tgl

i ndependef 9\sel ect'ed fromthe” group consj/stli ﬁg of :
(1) S(O R NR5R6, | ower al kyl, OR7, hal o@eﬁ: or | ower
al kyl whi\eh may be substituted by OH CO2R3, COR4,

CONRS5R6, NRS5R6, ORY7, MW 326.4045+114.0243

MW 248.65 MW 102.18 C,HuNO . CHF,0,
CHCIFN, CHiN,



(ii1) COOH and (iii) carbonyl substituted by | ower
al kyl, OR7, or NR5R6; (c) cycloal kyls which may be

weubstiziwred by OR7, NR5R6, or S(O) nR8; and(d) PCOmE2005/005896
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al kyl' s which may be substitutedi/hy: (i) OR7, NRSRG,
S(ONR 8, HNS(OnR 8 or CO2R3; (ii) heterocycl es which
may beLﬁéJBé gbufwa%éypﬂeﬁa%d RbIYS-chierB332- %trﬁ(@;ﬂ%rﬁd) -1H-

(ii1) hetero may be substituted b

mw&quom-m@yrmdsmﬁmnmle&)@n@h Wy- oh@mlrpnm¥me AGROS) in an

N0, BBty of ke MY Iy RiBRE S T I B Pa G

tP@rifpatiop vmﬂﬂBIP&O gaveoh TIHAsdilt (B8% yighd pez(vieti) ®) 327.3.
pyrrolidine; or an aryl selected fromthe group
consisting of phenyl, tolyl, and xylyl; or a
cycl oa sel ect ed fron1the group consi sting of

Ebégl cycl obutyl, cyclopentyl, and cycl ohexyl;
or a | ower aIkyI selected fromthe group consisting of

i -N N-dlmeth I-
pen y exy

u LAY : Y Y,
éHE@@EédLﬂﬂﬂﬂﬂLﬂ& group conS|st|ng of substltuted and
unsubstituted pi perdi ne, phenyl, and C2-C5 al kyl
groups. More preferably, Rl is substi t ut ed by SO2CH3,
CH3, COOCH 2CH3, SO2NH2, F, OCH3, OH NH2, or N(CH3) 2.
R2 is selected fromthe group consisting of: H | ower
apkylnordl ower al kyl which may be substit edknﬂé%# H

COOWB,YCOR4, CONRSR6; aryl which nay be sUDbstit
ggen, NO2, CN, \NRSR6 i ower_al kyl, | over
al koxy, .ndC%emer alkyﬁ\sﬁbsylﬁuted by halogen or

mhlch may be substituted by CO2R3, COR4, CONR5S5RG,
NRS Ry 4865 Pr ef er abl y, vigiobseolt or a | ower al ky 6.40
sel eg tﬁe FE[omthe grouptempsi sting of nethyl, e

pr opyl",®* 1 sépropyl , butyf t-butyl, 2-butyl, penpy N:O

and hexyl; or an aryI sel ect ed fron1the group

consi sThmgombophdwds prepbidd framds-ehloyd-3-(@methoxy-phenyl)-1H-

ref era , i S.se te from consi sting.
B FafOIRE LS B B aln o) A Sigde Sy Botine pray dftine
f(auRichy én ah di‘ié‘l -mBdnésas eésuribrd ihrDample 3 ?lm C)and 9.2
conS|s |ng of | ower al kyl which nay be substituted

&% vield) freﬂptme was e@mm Pafnjupa i @ffhaegother liquor with

r ndentl

2@"?'2% P IRA R (D EScHam) M e peze e Y

hal ogen and NR5R6; and cycloalkyl whi ch nmay be

substituted by OH or NH2. Preferably, R3is Hor a

| ower al kyl selected fromthe group consisting of

nmet hyl , ethyl, propyl, isopropyl, butyl, t-butyl,

2-butyl, pentyl, and hexyl. Mre preferably, R3 is H,

met hyl, ethyl, propyl, or isopropyl. R4 is selected

fromthe group consisting of:



H, and | ower al kyl which may be substituted by OR7 or
NRS5R6. Preferably, R4 is H or a |l ower al kyl selected

wobra®ihe7 gr oup consi sting of nethyl, ethyl, pPOPFIP2005/005896
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i sopropyl, butyl, t-butyl, 2-bufgy, pentyl, and hexyl.
More preferably, R4 is H, nethyl, ethyl, propyl, or
i sopropyl. R5 and R6 are each independently sel ected
fromthe group consisting of: H |ower alkyl which may
mghyut ed by OH CO2R3, CONRLIOR11 , SO2R3, OR7,
] het erocycl e, or heteroaryl;cycl oal kyl which

rmy be substltut ed b)fl COZR3 CC]\IRlORl 1 ,_SOZIT4 CR? thvl

, ) v gth-R imethyl-

CO\IRlORll, CR? NRlORll, or C]—| SOZR3 CO2R3 and
COR3. Alternatively, NRSR6 can forma rjng haV| ng
total of 3-7 ring atoms, said ring atomg _CQUpPK sN NnN
Nonﬁto the nitrogen to which RS and “R6 are Qfg
bo |ed CRrbon ring lat onms, sai d carbon ring atonsNZ A
opt N ei ng reb‘lxaced/‘by/'\lbhe or "nore agldifti onal N 0—
or Orin ons or the group SO2, and said g atons
opti onal bei ng substituted by OH, oxo, 586, | ower
al kyl, a | ower al kyl substituted by OR7. Preferably,
R5 and R6 are each i ndependent |y sel ect ed fneE Jhfia 0043
gr oupvemoss sting of Hiaw1sodsower al kyl selected from

the grgom,@onsi sting ofHgwet hyl, ethyl, pr a0 CHRO,
|sopropyl butyl, t-butyl, 2- butyl pentyl and hexyl .

N, P Bl BB B FpiMpppeny- 11

Wﬂ%%lb[%oﬁyrtrhlagm (fEanpleImxggdﬁ}(dlmwaﬁr\mﬁ)%m?ﬁm (Matrix)
or . Prefe i's 0 r.a ) .

SH ARRlog0 U TeREey B dls Scubad 1t Exgmile SRaRDIC). B jicHton with
HllPE@'gav'e%WF%It’ (5@% gleld)t I\ﬁSt(WH }f—F @55'?5 pentyl,

and hexyl. Mre prefer , methyl, ethyl,

propyl, or isopropyl. R8 is seI ect ed fromt he gr oup

consi st i ng of:aryl which may be substituted by CO2R3,

E&Exapple 3® 2R3, OR7, NR5R6, hal ogen, |ower alkyl, or
| ower al kyl substltuted by hal ogen, COZRS CG\IR5R6

I3e

hal ogen, Iower al kyI or Iovver al kyI substltuted by
hahoggn, HOO2R3, CG\IR5R6 OR7, NR5R6, or OH; NR5|36

| oweyy & whi ch may be substituted by hal NNy K}

cop 5R6, CR7, NRERGNFor O, and hetef ocycl® | N

whi ch may\ beOsubstit ut @o CORPR3, COR3, SOr@g, N~

CONRS5R, , or NR5R. O~
MW 260.68 MW 93.13 MW 317.35
CisH,CIN,O CHiN C1gHisNsO

The compound was prepared from 6-chloro-3-(2-methoxy-phenyl)-1H-
pyrazolo[3,4-d]pyrimidine (Example 6) and aniline (Aldrich) in an analogous
manner as described in Example 32 (175°C) and the title compound was
obtained in 69% yield. MS (M+H) +, 318.2.



Preferably, R8 is Hor a |lower alkyl selected fromthe
group consisting of nethyl, ethyl, propyl, isopropyl,

wouabosl121m7 but yl , 2-butyl, pentyl, and hexyl. MBC®EP2005/005896

10

preferably, R8 is H nethyl, etfyl, propyl, or

i sopropyl. RO is selected fromthe group consisting of
H |ower alkyl, and | ower al kyl substituted by OH or
hal ogen. Preferably, RO is Hor a |lower alkyl selected
f h roup consisting of nmethyl, ethyl, propyl,
ié§5ﬂ1|§ s butyl, t-butyl, 2-butyl, pentyl, and hexyl.
re preferably, RO is H,

ropyl, or
i (deleting : 4_" i dedipyrimidin-6-
fromthe group consi.sting of: H..|lower alkyl which may
pdl-apynge; Lompoynd WIEN WEAIOIO-aeeie 8RE sPR3, ORY7,
NR5R6, heterocycles, or heteroaryls; cycloal kyl which
may be substituted by CO2R3, CONR 5R6, SO2R3, ORM or
NE! ar&l whi ch may be substituted by CO2R3,”SONRSRS

nmet hyl , et hyl,

SO2 OR§. NR5R6, hal ogemy JNeiper al kyl, A
al KMLAwst it ut ed by hal , OCORECONRBIRE, “ORY7, o
NR5R6, 1~ SC2R3; SR or COR3. Alternatively.

NR1OR11 forma ring having a total of 3-7 riqg
atons, seaid ring atons conprising in addition to/the
nitrogen to which RLO and R11 are bonded, car bt rfng
atons, said carbon ring atons optionally being

r epV¥2eH8by one or nore MM#BPonal N or O ri NngaBHMEE+114.0243
or G HCNPoup SC2, and s&dNPi ng at oms opt i onakly N6l TgHF, 0
substituted by OH, oxo, NRSR6, |ower al kyl and®l'dwet - °°
al kyl substituted by OR7. Preferably, R10 and R11 are

TR e s et 1 SR FARE e 11
OSSP Ay TN (oSl oy iy a8 Bt B anlgos
Rh@naedaRktiesariizedHin Example, 32¢1RA°C) pPurifi¢atioprwith HPLC gave the

| AR LSV oinEsRTRE A Lalf CABRR VIS, s RRHH) 8, 848.2.

[3-(2,3-Difl uoro-6-met hoxy-phenyl)-1H pyrazol o[ 3,4-d] p
yrim di n-6-

- YEkamblégphanesul f onyl - pi peri di n-4-yl)-am ne (Exanpl e
1B5) %% n

15

anesul fonyl -pi peridin-4-yl)-(1
H- lo[ 3, 4-d i m din-6- - ampe. (.
HP U B D ors pherail Henvrazaid 3 d-afoyrimidin-g:

Arflin; SoMhpSGEATWAE tiFfibre-aBBliE Acidxanp! e 23)

H pyrazol o[ 3, 4-d] pyrim di n-6-yl] -
(1-met hanesul fonyl - pi peri di n-4-yl)-am ne (Exahy e 25)

[3-(5-F kar 0- 2- met hoxy- phenyl ) - 1H pyr azol o[ 3, 4-|d] ;ﬂ/r 0 H

n N .

i (ﬁl\nrli' - (1- met hanesul f onyl - pi peri di n-4-yl ) N
(Ex M) [3-(5-Fl uor%- 2- met hoxy- phenyl)-1 No 4
H pyhs 4- dl4pyri mi eig-Myl ] -
(1- et rfonyl-pip {i n-4-yl)-am ne (Example 27)(r
1- Met han® fonyl - pi pertddi n-4-yl ) -[ 3- (2- met hoxysphenyl
)-1 Hpyrazef of >—|—F
MW 266.64 MW 123.16 HO F
C11HSCIF2N4 CHNO MW 353.33+114.0243

C18H13F2N50 . C2HF302

The compound was prepared from 6-chloro-3-(2,6-difluoro-phenyl)-1H-
pyrazolo[3,4-d]pyrimidine (Example 12) and o-anisidine (Aldrich) in an analogous



3,4-c/]pyrimdin-6-yl]-amne; conpound wth
trifluoro-acetic acid (Exanple 28)

wp2e(52260Di f | uor o- phenyl ) - 1H pyrazol o[ 3, 4-< PCT/EP2005/005896

10

15

yrimdin-6-yl]-(1- - 50 -
met hanesul f onyl - pi peri di n- 4-yl ) am ne (Exanpl e 29)

M%Hﬁ@.e élh&ga%ed)inpefﬁbe 4 @'6})”5@ rpgfhgra%?wmﬂmp{@ &ve a TFA

pyrim din-6 am n
[@IK@Z vielad). pHs M) #, 354.1.

| 7-pyrazol o[ 3, 4-c/] pyrimdin-6-yl]-(1-

nmet hanesul f onyl - pi peridi n-4-yl)-am ne (Exanple 31)

=[ 3- (2- et hoxy- phenyl ) - 1H pyrazol o[ 3, 4-c/] pyri m di n-6
benzenesul f onani de; conmpound w th
tr| fluoro-acetic acid (Exanple 32)

[843-Mdthi -t Hipyrazpiel3yd - By Hmidinz6iyidiinosbémyenesulfonamide;
6- - (4- Iuro#enl-amn (Exanpl e 33)
et razol o[ 3, 4-
af] pyrimdi n-6-yl am no] - ethanol (Exanple 34)
[ 3- (2- Met hoxy- phenyl ) - 1H-pyrazo|o[34c/]pyr|md|nﬁy H

I]-pent anﬁ- 1, 5-di am ne; corrpound with
t r¢l Nacetl c acid (ExapmHg 35) \I<
LT-[ hoxy- phegy!| H-pyr azol of 3, 4- of
6- vyl ﬁ‘ - di met h?l: gfane- 1 ——3=dramni ne ( arrpl e

36)

N-[ 3- (2- Met hoxy- pheny(P) 1H pyrazol o[ 3, 4-c/ | pyri md
-yI] A/, L/ - dinmethyl-pentane-1 ,5-di anine; conpoufd F

ﬁ;e%gﬁuoro ﬁcet:;l y Z{Exarm: 6[27) " MW 304.33+114.0243
oxy pheny o.Pyrazol o c/ | pyr

-yI]-e | ami ne ( ExanblPe 38) ERNGS. o,
(4- Met hoxy- phenyl ) - [ 3- (2- met hoxy- phenyl ) - 1H pyrazol o[ 3

, 4- ¢/ Ty compdund@vad preparettfroroBioblond-3airtsithyl-1H-pyrazolo[3,4-

djbyrnglios (EEmBIEsaraid S ARMISMIGs (Ajdch) inan Aralpgpys ranner

-a4 Jieé&rbefdeih@@fnﬂé%wgﬂma@) nPunﬁ@é‘tmLW% WRLIT gave the title

trifluoro-acetic acid
SR8 ATFE PRGBS ME BYlgho 156 y1 ani no) -
benzenesul f onam de; conpound with trifl uoro-acetic
acid (Exanple
thyl-1/-/-pyrazol o[ 3,4-c/] pyri mdin-6-ylamn
; conpound with trifluoro-acetic acid

(Exarrpl e 42)
2-(3Methj tzehg tb yrymidi Paminud)pathiamiodi n- 6-compound
| a al.- piperidine-1- carboxyl ic acid et hyI ester
c%ﬂb&ﬂhmwgor oacetic acid (Exanple 43)

Met hyl - pi peri di n-4-yl)-(3-nethyl-1H pyrazol o[ 3, 4-c/] py
rimdin-6-yl)- amne (Exanple 44) Preferred exarrpl eSl

of§I coHpoqmds of formula (1) include:
[ ™2, .f I uor o- 6 net hox yl)-1H pyrazol 0[3 4- d]jd/
S A RSN

yl ] - (f- met hanesul fonyl p| peri di n-4-yl)-am ne (ExaerI
16)
HO F
MW 168.59 2,";’,!7?}(508 MW 193.21+114.0243
CeHsCIN, CgHN;O . C,HF,0,

The compound was prepared from 6-chloro-3-methyl-1H-pyrazolo[3,4-
Ipyrimidine (Example 22) and ethanoamine (AnalLaR) in an analogous manner



Met hanesul f onyl - pi peri di n-4-yl)-(1H pyrazol o[ 3, 4-d] pyr
imdin-6-yl)- am ne (Exanple 19)

WO 3esa2Ho0mor o- 2- met hoxy- phenyl ) - 1H pyrazol of 3, RETERFISAV5896

10

15

i din-6-yl]- (1-nethanesul fonyl - Sﬁl peridin-4-yl)-amne
(Exanmpl e 25) [3-(5-Fluoro-2-nmethoxy-phenyl)-1

G SRR FPEPE TP Pirtstion it Rk G gave 2 3FA saltin

(56% vyield. MS (M+H)+,193.9.

1- Met hanesul T onyl - pi peridi n-4-yl)-[ 3-(2-net hoxy- phenyl
)-1 Hpyrazolo[ 3,4-c/]pyrimdin-6-yl]-amne; conpound
with trifluoro-acetic acid (Exanple 28)

[Examplg 43 o- phenyl ) - 1

H pyrazol of 3, 4-c¢/] pyri m di n- 6- yI] (1 -

pyTIm
acetic acid

trlfluoro acetlc aC|d (Exanple 32) The conpounds

di scl osed herein and covered by formula | above ngy
e hqut automeri sm or structwgqal isonerism ﬁg/
Infﬁﬁo.i hat the inventifon nc%npasses any {Eég} |c
yur al |soner|© f ttrese™co
m xt ures \of such forms,land i s not I|n1ted 0 any one
or structure? isomeric form de |cted nFthe

eF The co&%ounds of the present inve A
can be prepared by any conventional neans. Sui tHabl ¢
processes for synthesizing these conpounds areprovided
in tMY24&Bhpl es. Gener MW y7228onpounds of f orvmyl3ad 42+¢ 8100243
be pnée®d accordi ng Cdhdh@: of the belom1d@sgrh@9dcfﬁ:o
synthetic routes. Hydrazine RINH2 General |y, “tfles 2
conpounds nay be prepared according to the synthetlc
schenes provi ded above. Suitable processes for the

AR b S MR TR R S A sz -

]bﬂﬁrhid‘ﬁé(@iampre“w and ethgh4eninar1-pipériditie earboxkylateg(Aldrich) in
nown net hods such as_ for exanple_r

an pga OgPYH Manas @sdescabed it Exam%a%gﬁb éb?’gﬁgﬁmwﬂh
A3pLe! %ae\‘)e 4PFR salﬁﬁs‘%%té}rléﬁ.t :Mgéng\?gﬂ)@rﬁswl | known,

and ar Sumar | zed in Racenat es, and

Resol utions" (Jacques, J. et al. John Wley and Sons,
NExampii44 Met hods for chiral HPLC are al so wel |
known, and are summarized in "Separati on of

Vol . 1, I\/brrlson J . D, Ed., Academ c Press, Inc.
NY 1983, pp. 87- 124).The optional conversion of a H

forrmlal t hat Ha basic nitrege hﬁ’g\
aphal}lrraeNlcally accepta cid agei-=on sglt Jcany N
be ef by conventi ona ans. For exanple "t he

conpound can be treated wth an inorganic acid such as

for exanple hydrochloric acid, hydrobromc acid,

sul f MW 36889 d, nitric aci quwphqagphoric acid, or ww 632

an appHEINj ate organi c acigHgich as acetic acid, ¢ y N
citric acid, tartaric acid, methanesulfonic acid, ™ ™®®
p-tol uene suI fonic acid, or the like. The opti onal
converFioocompoand wampmbaoéd fromnBHChIbro-Brmtethglat H-pyrazolo[3,4-

d]pyrimidine (Example 22) and 4-amino-N-methylpiperidine (Aldrich) in an
analogous manner as described in Example 32. MS (M+H)+, 247.



carboxylic acid group into a pharmaceutically
acceptable alkali netal salt can be effected by

woamsantioonal neans. For exanpl e, the conpoundPCaEPR®5/005896

10

15

20

25

30

treated with an inorganic base guch as |ithium

hydr oxi de, sodi um hydroxi de, potassi um hydroxide, or

t j The optional conversion of a conpound of
f%g%%#gsrgthat bears a carboxylic acid group into a
pharmaceutically acceptable ester can be effected by
conventional neans. The conditions for the formation

of the ester will depend on the stability of the other

f unct i thephgraagaiogisal propetiascefi the compasinds af thisrinvention may

SR Bty ¥t ngfRioCblc el Bajelfy, ad ool

cmmmmgnoal RISeaps amudedNewthaV@ bereracamledtdm withf the compounds

Caorarding i do ehisbe 2ad it SaBS o heiconim S R Jh dnvention
g%%Sl%cFCHkUCX&IWD@HtﬁRY WAt l@%al@ésﬁgh@ K Qaﬁi@SchquS than 1.0

Itrons include trea t he conpoun

aido Additionatiyydhe ra@ypmiléeratlva potansyiai gompeeompaunds of the

apt i opnal Dpr n f [ ion t .
JBleaftidta 886 T flq Bman s nERETDineTycTR oty g0 values
kieportetfrom enUT T sedaly of 1d83 thah 30f uid| prsferabbhiess shary 5 uM.

Two exanpl es are dicycl ohexyl carbodiim de and

tri phenyl phosphi ne /di ethyl azodi carboxylate. In the

case where dicxclohexylcarbodiinide is used as the

coupl i ng reaction is conveniently carried

out by treating the acid with the al coho

dlcycl [ I e

ot a €tﬁlégérgﬁn@€ﬁﬁi l?lﬂbqg)f C?#Rﬂ })CBE? QAL Y aB5RSCRASs8 assays

Nwékeiccbmdcyécacrsmgmlaswmamm iagsays (NENM-ISifd SeleinceRrbdasts).
a_hal ogenat ed hydrocarbon di ch] oromet hane) at_a

t ElapbPlate AesHs wgeenp%@rrme%c;@ngaﬁao@swt hygan cyclin B-Cdk1,
U iFRSH LhPE B4 6F ﬁahbﬁng‘fycﬁhw W@@S?-cybmﬂz (GST-

the cas ere triphe osphi ne
aoyalh) cedk2dxg8ateyclisB (&S - aycBh@dkduﬁlSTn@dk@aﬁld cychie D1 (cycD1)

(A GTones RS BB Ve s B R YA, bt the Bayior

a@@%g@bméwomee Hdu%t@m TXeProteiswesite coleRp@ssed ieHigh Five™
, tetrahydrofuran) or ap, aromatic hydrocarbon

('@SQ(‘:t calls @ndriBe complex wasuifigdongiiatbiongrrhampge resin
a@q\a"i‘ﬁl%ﬁfa méﬁwm\@ dét‘ n@revﬁﬁfﬂé&rbbeﬁt l—l%ﬁeé'lt tJng\E et al. Cell

an altérnative € resent I n
| 19934 dés 8ph1f.c Aubx-thdtidinertaggedi tunma(t@irfmhsbh@tiaoblastoma (Rb)

S JRTECERR e an dh o8y, pi e Slioftegte fRe g yeRzCake.
&:}W@Cﬂm %hﬂﬁﬁé'dﬁ&E@dl@é@éﬁy% (m@emleléloﬁrpﬂésmld was provided by
carrier. These pharmaceutic 05|t|ons can

v Varanica by, Beparigent rmlecwﬁr Viralogyy I%oshe Research
t@@hﬁ{e, R@?}f e%r&@@bﬁgSng{egmonhﬁwe% g?c‘;tblrgrﬁ'ea;‘ﬁét%ral

capsu ol ut’i ons ns or suspensi .
wbs&la@fdrqnfmdphomtmnelmy Celktt aCHK2 ahdCdilafseled; enwig Bind Strauss

R B ARRE N v Trosf) B BB T Bt R RERER g thoreim.

conpositions of the present |nvent|on conpri si ng

conpo ds of formula I .the salts or este

t her eofNe BYpregaion:nf tha 62 o0 fein avqﬁ#n%r lﬂ%gpntrg{qfrﬁMPTG
|Hd&8§lea;5rbm(ﬁelgm A I\/‘T‘B"J@Sccﬂf stFé?ﬁVGQNé \%?é I onication and
encapsul ating, dissolvin

granul ati ng, yin
epurrprbblfn wasdraxges ontky Mﬂdl@g lyisptashat pit |8r{gtha @hsﬂ@%ed agarose

TR BB A 05 TR PR ol G| 8456 sover

carriers. Lactose, corn starch or derivatives thereof,
talc, steric acid or its salts



can be used as such carriers for tablets, coated
tabl ets, dragees and hard gel atin capsules. Suitable

woanesiter®7f or soft gel atin capsul es incl ude vegerapk®s/005896
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oil's, waxes and fats. Dependingon the nature of the

active substance, no carriers are generally required

i . j it .

At B G ool a8 aR B PO e IR stsg with 500
ank! initlarolep &lyiddsproteic ofmsrdialysed mgeainst 20gak HBEES pH 7.5, 30%

gl .ucose. Qui le,carrier Lnjecti are water
vicsar 200 M Bl i L5 P F AR RE uipg prote stocks were
RIRHRRLURbABrAGH concbAFARH, liqivicdaBha steretifr-30fEr
suppositories are natural or hardened oils, waxes,

fats and sem -liquid polyols. The pharmaceutica

preparations can al so contain preserving agents, :

sol ubi g4zl r@? kMeRe a%tsgyé Féﬁdrﬂﬂit RS, D6-WEll Fidi¥Plates were
agents, enul'sitTying agents, 'sweeteni ng agents,

anated mithaRk preteirf A1 pgml, asiegt K0 glaiarsvélbr Plades/wate incubated

the .osnotic pressure, ,buffers oat,i hg agents or

A Govemiatt o AL (epeilin B Pl 7 d Siadr. To control for

titspeeHic sisphorAdticd ohesBRadfansIRSwas Bohted With 100 pl/well

addi tional active ingredients other_ than those of . ,

aatinobUTTer (2P 8- MNVEC): tRiates e iAgn dashed twice with
| J j [ C ; f

BRgSBLS R TuooR 201 piesbiRe AU 3yl | b o be

destads Etest compounds't)evere addeddditing wetle ab Bxdinah coneerdration.

B snmanereonialehbl JBmedide oo’ dd [ Bkl gk fas m
| MEPEY, D00V VRIEED] 6 0029 TwBEn R0, PR IB T 1 M1 ATP, 4 nM 33P-

progression of “pre-malignant cells that have alreadé@
sATPpard assufficisol amotint ofenzymentp givewounts that wergatklsast 10-fold

PRSPy PEeF er ERELE) BLBRah SRRl 4 shaicr for

B0 hiinlite8D NatesUdreagasHar foak dmelsavitbtreawhsh baffer) sealed, and

lung and prostate - tunors, A thera eK#ically effect&&e
Aaied en the dopcaund seintilation epunter Waskardilastyment ¢8n

n 1 f i . .
BRReR R 1, Ve BEREHP AN LPRB FLREPhIR AR, which is a
anepsuaieooighe iehibitioniof £dkodctivity, was detarmieed gceording:io. the
aﬁberniqatioETof a therapeutically effective anount is

BVINGIREMIA 1| in the art. The therapeutically

ef fective anount 100 dofagstebnoupdpaonspecifier di ng to
this invention can vary within wde limts and nay be
determined in a manner known,in the art,. Such dosage
will be adjusted to the indi RBUAONSEESIMCenent s in
each particul ar case including the specific
conpound(s) being adm nistered, the route of
adm ni gheR 488 coniSoliRM¢eferdfo B Abrhf8TolAis [H6r MRlute of the test
as the patlent(ﬁelng treated. In general, in the case
dduplicatesy P nerspecifie’ sefersita thieavesage gountsaRiminkteywhsen no

i ghi pProxi nat Q »qal
TEvel B aRBE R MR fided bt 1otdy 281¥ 14 B AFiBbouBiis per
trﬁﬂrﬂh@r}\?he_'h. l@@@on‘%)ouﬁb wagladuedpPhe ﬂigﬁ@walugabt_f_l:\q\@ Oghc_:efﬁtaation of
upper limt may be excee en i ndi cat ed. e dai .
dB5Ecampaing Sidlarineas & S0 besprolliy i ansladired frororation of
Gy r%@%la%é ehdePthd st BaREH6RS abs@bEdni stration, it
may be given as continuous | nfusion. The conpounds of

this invention may be used in conbination _
(admi nTlse eesultsi of tbe fidviegaingon vifro exprrimentsl arg)sekiferth in Table 1

oot T (GRS BFE BRI 0 SR8 mBi TRy "o
forexample, but not Iimted to, DNA interactive
agents, such as cisplatin or doxorubicin;

t opoi somerase Il inhibitors such as etoposide:
t opoi soner ase




i nhibitors such as CPT-1 1 or topotecan; tubulin
i nteracting agents, such as paclitaxel, docetaxel or

wepaishizilones; hornonal agents such as tanoxi f eRCT/EP2005/005896
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35

thym dil ate synthase inhibitorsy, such as
5-fluorouracil; and anti-netabolites such as

met hotrexate. Conpounds of formula | may al so be
useful in conbination with nodul ators of p53

t ransact CalltBased ASsdyer (Teltrareliimslye prolifedatibosassayie
above-descri bed conbi nation products |nclude t he

d f .thi t hi .
destr iIDUTaIBIoB WascEaIEteH Ry the e aRalb s Prsanaciiging to the
2988&?&% &ff @é&ﬁlﬁﬁﬂé d"kéﬁ@ﬁ Klﬁéﬁlioﬁl‘ﬁo WahHOTE J Igfﬂgﬁnol"_lﬂéthods

an ear |b|tor 0 omici ne
f‘tﬁﬂﬁj 89025&t2757})n75h@ cell linaubgd wasiHGdN16ka @wloreqhabc@lscirtoma cell

5083 ASHSEGEREI T LG 5k b roE Ros,

3dDi). T isé eeksiwvees geswn & MeOoytsho A nesdiumndupplevbentear with 10% FCS
CytOXIC agents when conconmm tant adm nistration or a

tagines | nappropriate. This invention is not
limted in the sequence of adm nistration: conpounds

of f Or%fl?wler@b%t@@ af"fﬂg eﬁ@hﬁﬁ&% & dQﬁélﬂf totéivé’ fogarithmic

after m ni's fon nown ant| ancer
ayrbutloover ﬁ@emnmrssmf tras<a$qaye|n a aé-vmjlttmsumwltam plate.y Plates were

Jogieed erdght ol SfsC S REmdfied neRiRrRtE g e IZ “The next
(RN ¢St deraERinds wé&%enﬁl? dllﬁ%?ﬁtb foEKﬂm@sQﬁeThﬁl concentratlon in

foIIovmn exanples illustrate gre erred neth

yatapégo@naig fHﬂG'UUSP%tat'mQ ¢ @ HMES- aQaeff@wﬁ'mﬁaﬂl ¥lyme of
Oéaéhh&h{{fo?ﬁﬁgé aHB&? 'Hulsif?@ma-{@?osﬁeeﬁléf&' Ent&ifthg ce ls. The same

reparati ons are ative and are not 1 nten
b@lmmm dfihg% DMSO iumediumuwvaicaddecdtd ahaw of Hemrﬁrcviwellse such

SRS TER U 1 B Bk P8 0w
GHIS Ve ARIRt Servsd Hdlthe 1blank " Wells to which no |nh|b|tor was added
(24D|chlorogr|m|n5 2,3-difluoro-6

raived ast"Aarpnibiey gontratd TUWB es weieb@ngﬂ@ﬂémhe Inc)ﬁbgtor and

AR BIRSE FHeBLii o S8 dh) s werp rglyeed

ndascyibed owl  of THF at - 3Q0C, |sopropyl rragneS| um
chloride (Aldrich, 2Msolution in THF, 7.12 m _, 13.25

?g? ! )Zog\ﬁ ﬁaﬁde hy%ﬁﬁ%zvgléc’ E-ﬁi‘g é gl%hré]n§ltﬁjl[ﬁet\lr\gz$olﬁjm I’brréano"lnde
2(3@&1%!9’ Hﬁéowﬁmlé‘%ym.*é@%e@%%h(\b@l td WeIdZa ﬁﬁﬁl concentration

and the m xture was

ogd mgzmt lateslwe@e ratorrmdntgﬂs@ inqukatpetestd. %@ fmlars at 37°C. The
ﬂﬂ?’?g&erﬂ?ﬁﬁ% el BTy ﬁ‘@ r‘érspﬂﬁlgsfg&%k%ﬂ nEigbolite

e resu ure was extrac
axhs solubileeddn i190%vetHansbdith rshakingafoe 15 Thiauted ataobnwas

SERAEP, MR P Bl s B
a(gﬂfggfécﬁﬁaﬁ@ WIé&JIQﬂD@f/‘Ce%Iétlé réadérd- wéreAbed indérehahgeably) at a
(wavelengii @‘rW i with B 5% ryn)retezem%n Petraind inibiion %y INH) is

PR ARl B, SRt the abdoMinie or the i WBieR? B Wells, then

dutdcting the ratid bﬁ/ﬂhelm/emdage) ebsierb@h0e wf epch Testtdwllcate (SAVE) by

Sﬁbl '3 eg %lg he Controls ?éA(/%) ?Porr? 1499 'ﬁ”gd? lqalfnoum eris tReY,n
multiplied by 100 (% INH = (1.00 - SAVE/CAVE) x 100). The concentration at
which 50% inhibition of cell proliferation is obtained (the [C50) is determined from




ng, 2.

8 mml ),

active

G52, 5.8%

8.78 nl

t et rabut yl ammoni um chl ori de (Al drich,
60 ng, 0.18 mmol) and TEMPO (Al dri ch,
waonwisji21ibhe nmi xture was then cool ed t o 00C andPeoaiP2v5/005896
hypochl orite (Al drich,

10 ngy, 0.062

_) was

added slowy and the resulting new m xture was stirred

i

ing

XTtrac

Rl Rlon SRt

R of

8He 'cBhEeNPAtfIn Wibus

he extract was

(rareentinhibitioodi The K50 salaes Reeralsal showrs il Table gbelewt he

ri ght product as a pale yellow solid.
319. Exanple 3
6- Chl oro-3- (2, 3-di fl uor o- 6-

(MtH)

+l

1.

r&—w&xly- phenv

84 g, 92

p- 1H pyrazol or 3. 4-d1lpyri m di ne MV 319 MWV 297

ClZ%@ﬁE@R@%h@%WKQIEM c'Bﬁl[fblﬁfd'sfdeﬁe dtani Eﬂarﬁbleg in Cdkd4,

ketone (638 ny,
k2 . amdnfaaky) klmas,e aua@wﬁ @nd alwsthﬂ Wisom i thescallhasaspssays

f@?”ﬂ%%u r.

tes at

hydr azi

ne (Al dri

% M

ch

roomtenperature and then at 500C
"The sol vent was renpved and the solid was

washed with water and dried to give a yellow solid.

580 ng, 97% M5 (M+H) +, 297. Exanple 4
(2, 4- Diﬁchl or o- yrigm' di@dist vp- f pCak? hoxy|-@dkhy| ) T han
ol CAHBp@NINE 85. 12H10 T
pr eparjed f rom 5- br om:]@ &U Ctgrzf‘g%% h@w&‘ H&P‘?\gﬁ&)
and 2- Zal a8 (AI arpeay 1N |[/{go vl e| 4.5 an
anal ogous n@%ﬂg‘ as dgggg? bed | n_Exanpl e ; 1H NMR
(300 I"I-H:zxan\imétlm) d 8 7(521& m 003334 (002311H J: 6
HZ, 8 16 Id u L= G (d,
1H, J-F"?m@ﬁ : (527§ Ogﬁz) 1'3? (s, 1’?%,
3.85 (Exatple 25 148 (_ba.o42, 1 0.027a! fen
(2,4-Dichloro- Dvrl m di n-5-vh-f -m=t hm(\/- nhpn\/n- fhnnn
ne SodiExample@éh ori t|e0.180PO, NAHidds, (tD(Bu)4NBr ndw
285. 133283512 Cr2HI O 2 N2 O T £ 52438 C LI%&JL The
conpol ﬁ%ﬁ@g epar edJQ"pg 0’27'5'8 1.7
(2, 4- diL@ineple-a8/ri m digmod4yl) - 6018 0.107 1.2
met ho V- nhpn\/l ) - et hanol (Exam Lnl 969% \/| elld_in
an andi@swReAehner aso-aégcri bﬁ@ 2713 Exaan>I8§72 B AR
(300 N ; Food IH, 5 2
Hz, 8 |F2)r (dd. |18’ =2 P79y EB)Z@% 12 I8
1H, J =E)érﬁplblz'31 6. 95 @.0183H1J| 6.23 Hz) 8188 (s,|30
3|—|) Exdampl e-6
6- Chl cr%‘%m?"?&z et hoxyQ-Ba€nyI MLR3PPazol pPB4< nd
ppyri Y831 V260. 682 GIZHSCT PR OZ nd
Cl2HoQl e conpound was prepared friom
(2, 4- ditEnople-3yr i m dih384yl ) - [ 3594 nd nd
met hoxy: hher‘l‘é! —Heth n1or“ Bxappte —35%ytef ddT‘n
an anal%@éﬂ% ehner asi-dé2cri bpd-g de 3. N
(MH) FEdhdpieB6l. EXdPb?87 | 0.278 nd nd
Example 37 0.278 0.278 nd nd
Example 38 0.278 0.278 nd nd
Example 39 0.278 0.278 nd nd
Example 40 0.278 0.278 nd nd
Example 41 0.278 0.024 nd nd
Example 42 0.278 0.278 nd nd
Example 43 0.278 0.278 nd nd
Example 44 0.278 0.278 nd nd




(2,4-D chl oro-pyrimdin-5-vO (3-fl uoro-phenvO net hanol
CAHBr Cl 2N2 MW 273. 10 C1l1H7ClI 2FN20O The conpound was

wonrepaee7f r om 5- br ono- 2, 4-di chl oropyri m di ne p&IraPR®EN0S896

10

and 3-fluorobenzal dehyde (AldrigH) in 79%yield in an
anal ogous manner as descri bed in Exanple 1. 1H NWR

(300 z 7.35 (m 1H), 7.14
(m 3% medls ﬁ()’t&jetéﬁr%gaow (s. 1H).Exanpl e 8
(2.4-D chl oro-pyrl mdin-5-vp-(3-fluoro-phenvp-net hanon
e Sodi um Hypochl orite TEMPO NaHCGO3, (t-Bu)4NBr MN
ERarhpledb271 . 08 CL1H7Cl 2FN20 C11H5CI 2FN20O The
compound was prepared from
( -diechl orno=pyri m di n-5-yl)-(3-fl uorophenyl) -

I e 7) in 99%yvyield in an anal ogous
manner as described in Exanple 2. 1H NMR (300 MHz,

( ) (S, IM), 7]Rea/TH M), 7.43 (m 1A),
:qrggg ﬁgﬁéd%ﬁ.%sExanple 9 Mo/TEblet

-Chlgro-3-(3-fl uoro-phenyl Mt pyrazol or3, 4-dipyrim di

6 1M/\2'I)orﬁﬁom2\éf’8 65 Cl11H5CI 2FRB0 CL168C 258 Th800 750
corrpOLnd vvas prepared fron

2.4 L) £l b A b b))

—r\.l\.all III'IIUII'I\.) N uy 'Jllvll I/
[ harobﬂ'g‘z3 w’ﬁ cé g%y gpd [ 13§n aﬁgr ogo§§ 57
fannerl as descri bed |n Exarrpl e|3. M5 (I\/H-I—‘) +,
19. Bl TmsearmklloseBddighl psoVBys m d| B-5 [ 16 32 48
fil H2, §<i i fl uor o- phenv -nmef{hano|l CAHBr Cl 2N2 MW P91 . 0P
[11HEEI 2E2N20O The conpoungl was|prepated ffom

3 4or oda¥jdpng KB or opyr i i &i ne| BAl dr { 6h) hhd 24 36
3, 6- di|f | uor obenzal dehyde Aldrich) in 88%yield in an

ENEET A K RS U ST e
2H), 6.35 (s, 1H), 2.67 (br. s| 1H).|Exanple 11

2, 4- DiTataloNeightr i mi di n- 51 4R2D- { 2206- d| 1500 BOPhensd) - N300
hanone Sodi um Hypochl orite TEMPO, NAHCO3 (t-Bu) 4NBr

o _0~7 (11 (o]l =l NoYa 'l ax K BNV als]l=sIN sYa The

el Sl MAL23
conpou*rgpma@urm Arfgp@;en;somcompound of the invention.

2, 4- 1)-(2, 6-
<(3I| fl ug{r/l%mp eny MBC gﬂ'{; )(/E2<a$1pl e 10) in 98%yield in

an anallbgleras riaﬂrmfrd 3181 dssitableadixen faxthplieutds. 1H NVR

(ZEDOOEXMQIZF?&UE:RG éﬁe powder nglx ‘from|_|§‘tep7 1 5w6|th( Eb%%vrdone K3br%olutron

qitehi 4y.0- 3- (2, 6-di fl uor o- phenyl) 1H pyrazol or 3, 4-dl pyr

|md|neMN28907MN6 64
Dry the granulation from Step 2 at 50°C.

Pass the granulation from Step 3 through a suitable milling equipment.
Add the Item 5 to the milled granulation Step 4 and mix for 3 minutes.
Compress the granulation from Step 5 on a suitable press.



Cl1H4C 2F2N20O C11H5CI F2N4 The conpound was prepar ed
from(2,4-dichloro-pyrimdin-5-yl)-(2, 6-

wdizbisuerw7 phenyl ) - met hanone (Exanple 11) in 719’6:3111@@12@5/005896

10

in an anal ogous manner as descr4-hed in Exanple 3. M5

(MrH) +,267.08. Exanple 13

(2.4-Di chI or o- pyri m di n- 5- vD- phenyl - net hanol

CAHBr Cl 2N2 MW 255. 11 C11HB8CI 2N20O The conpound was

mr om 5- brono- 2, 4-di chl oropyri m di ne (Al drich)
dehyde (Aldrich) in 79%yield in an

anal ogous nmanner as described in Exanple 1. 1H NWR

(G@ﬁstonma'sbom 8.91 (s, 1H), 7.36 (m 5H), 6.06

(d, 1H1J = 3.0 Hz), 2.48 (br m 1H).Exanple 14

2. 4. DO chl arn n\lrimrl =)

/s hi| dngresiertipo,  NaHODES/CAPBWEANRr MW 253. 09 MW
355. 11 |C11H6C 2N20 C11H8(CI 2N20O The conpound was

repar 0 00
1e 4-di ctféllhpo pyr| m di n-§ >5yl ) - pﬁgnyl me1 gno 2?Exarrp?e
]3) inj98% vield in _an amal ogols mannér as descri bpd

2 ExarfpArchy2irousL.anBs¢ 300 160z, | ¢8I 3) | 34862| ¢s, 1H) -
179 (m 2H), 7.70 (m 1K), 7. 'p4 (m PH) . EKan‘pIe 15

Chi-efrex3—ahery—it- SAAE &""I o8 u;p/ me I \
Y KPS DA AR A o Y AT  SRpounfi’®
las prgpared from
2, 4-di|cidler o- pyri m di n- 549l ) - phenyl netibanohé2( Exappd e

34) in{99%yvyield in an anpal ogoyis manner as ¢lescri bgpd
iln_Exa Tﬂ e 3 M (MEHN 4+ 1231 N8 . Exanple-16
(

$ (2, E-Mﬁgm%ﬁw@-@eﬁ{@tﬁo J- phendl ) - 1H Byr azpBor 3, 4-§np
yrim di n- 6- vn- (1 met hang¢sul f onyl - pi peri di n{ 4- vh- apm ne
fr2s7 TReghe ™ T2H80 T5802 0T FB65S 3607 | 600
stlrrec so uton

q-chl orlo-3- (2, 3-di fluoro{6-nmet hoxy-phenyl) -
Hpyr azGba{podind-Alepresemtdianeoropaamp beths intddtiony, 0. 50
mmol) in DM (2.5 nL), sodium bi carbonate (100 ng) and
1- met hanesul f onyl - pi peri di n-4-yl am ne, 125 ny, 0.70

nmol ) were added énd the m xture was stirred at 1000C
for 4 Maprtactiing BMGEIHe was renoved under reduced

pfeSS“K/ﬁ(ﬁ«?ﬁi\sW@Zé BHYe stfBbld @RePdorv 4 MiMadesr . The

solid was téred and dri ed. Recrystal lization from
2% MeONddHEmIR4 §ab @ndMmixgonBminkiase sol id. 42% MS

('VH'D %wlllafi%g @%ﬂ?&gﬂéﬁg car bal dehvde

il N Wa

N
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MAN 176 MN 227.88 C5H2Br Cl 2NCAHBr CI 2N2 2 To a stirred
sol ution of 5-brono-2,4-dichloropyrimdine (A drich,
wa3dosng1102 nmol )

magnesi um chl ori

in THF at
de (2M sol ution

-78 0C, dii

8in THF, 2.1 mol,

sopr opy! PCT/EP2005/005896
1.05

m.) was added and the mixture was stirred for 30

Next ,

the solution was cooled to -78C

L nut e - 35C.
Mf dry DMF was added. The m xture was stirred

for 120 m nutes

at

-78 0C and the reacti on was

dnjsutivitiSelutiod/ExminSiion Preparatiomr e was extracted with

Et OAc and dried w th sodi um sul fate. The sol vent -was

r enov gleandtna.
br own |dl@Mmd. 102

Ingredientos, H INMR (CI

DONML 35( ppmy i
18

9.0 (4, 1 H, 1d.4 (s, 1 H. Exanple

6- Chl gro—trpyrazator-S—sdipyrmd ;.W
154. 54 lcsHeBr C 2‘%&“‘88%&% To a stifrr solution o
hydragi ne (Al drilch, 64 ng, 2 mmol) in THFE (5 nl),

2, 4- Difchl or o- pyr|ipPEQI 400 5- car bal dehydelocsxangpl e 17,
176 mg, 1 mmol ) was added and the m xture was stirrej
at roqmtenperatiure for 30 mn — Thelm xture—w

poured 3 nto wat e
extraqt was drie

rLegifinext racted with
d with sodi um sul f at ¢

20chE marhe

and t he sol ven

was r qnovedto
(W) |

155. Exa e 19

TgEy & Of ange sorra.

Wy, 82% M5

Met harjesul f onyl -|pi peridin-4-yl)-

H pyr d2ol or 3, 4- di Glycerdldi n- 6-yl ) - am i|Be1BMIg54. 56 MA
178. 24 MN 296. 35 CS5H3CI N 4 CoH14N2O2$ C1l1HI6N6O2STo b
sti rr gesetutoer-of

(1- metjfranesul fony\?v-%?rpgrﬁ'di n-4-yl)-(1 1%% azol of

3, 4-d]pyri mdi n-j6-yl)-am ne (Exanple |18, 6 1 ng, 0.4p
nmol )

ey

1- met hanesu

i and
%"r‘??ﬂn-@ﬁbw ST BRIMLEGSH M)

m ne( 85 ng,

0.4

nmol ) were added and the m xture was stirred at 1000C

for 5 hours.

The sol vent was renoved under

reduced

pr essuManafattutirg Peadatiuse:was treated with water and

the m Xt ur

dried s?ﬂﬁ@\g{gefs"ﬂ

sol i d, AudiitePns\8s4 ard i fioditbrv B dareiveibsentilldisgersBt,Ghen homogenize.

Lot Addtha Sphitiendram sisro] ) Hiemaruresor eh 2nf Naiggenize

give an of f-whjt

TRIRAE: ana concent

e solid,

The extract was
rated to give a

%fYti'@hmgﬁﬂgﬁ_i%??ﬁgﬁ%nt?m C6H6CI 2N20O To a stirred

or o- pyri m di ne- 5- car bal dehyde
( ExanpSterilg filtar ihtougtoa 0.2rpol filtérrantHill intovials., net hyl

sol ution

magnesi um br om d

2.1 nmL) was added slowy at
stirred for an additi onal
reacti on was quenched with 1IN HCl (10 niL).

e (Aldrich, 3 Min et

2 hours at

her, 6.27 mmol ,

-78C. The m xture was

-780C and the
The

resulting mxture was extracted with Et QAc and the

extract was dried with sodi um sul fate.
sol vent gave a brown solid.

193. Exanple 21

1.07 g,

97%

Renoval of
ME (MH)  +,
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15

1-(2,4-Di chl oro-pyri mdin-5-vD et han one Sodi um
Hypochl orite MAL93 03 MN 191. 02 C6H6CI 2N20

wQaaksGePiM2OTo a stirred suspensi on of PCT/EP2005/005896

1-(2, 4-di chl oro-pyri m di n-5-yl )set hanol (Exanpl e 20,
1.00 g, 5.2 mmol) in a mxture of nethylene chloride
(BRamipld 49THF (8 L) and water (2 m_),
tetraputyl anmoni um chl oride (Al drich, 50 ng, O0.15
mml)k TEI\/PO (AI dI‘ICh 9 ng, 0. 05 mml) and sodi um
RIh S Emyision Breparatiomer e added and t he
m xture was cool ed to OOC To t he stlrred m xture,
col or g ch=tctrr—erct S2r—t0=3-3%4=—3~ T—nae—
added t he ni t“ﬂﬂr@dm stirred for 2 ’HS{H‘ at Q0C.
Water J(10 nL) was$ added and the organi g | ayer was
separ gtgd ang ard ANGEnG A Ut suar 1 at 1ﬁ.§mvw )
sol vert gave an oi |ch was purified |by lica gel
chronmgqtography (1% MeOH/ CH2CI2) to vielld a colorless
oil. 432 ny, 23% Qiecafiveal) +, 191 . Exgdnd-8024g
6- Chl qr o- 3- net hyl - 1H pyrazol or 3, 4-dlpyrfi m di ne MN

191. 0f—coetHeH2N2P |V|v U.u 59—ceHsCHNG—Fo1aSHR+red
sol utiléh of hydr AreHAMDAl drich, 102. 4 nﬁ'z,o"’éoi“%m) i
THF (4 nL), 1-(2]4-dichloro- pyrlrridi n- §-yl ) - et hanone
(Exanglee 2 1, 191Soy,0il nol) was added mBdn§he
m xtuje was stirfed at roomtenperaturg for hour .
The rdaction-waslguenched with water (8 m) and the
m xt ul® was extra&i¥eeral t h Et OAc/ THR(3 [8-82mag 1: 1
m xtuqe of Et OAc]THF ). The extract wag dried with
sodi u urfate a Cenmtrated—to g vy sptd—t
my, 7 09? VB ( MiH] W%Qesg Exanpl e 23 ds> Pk
Met hylj- eridini4-v )
p-f 3- mmxz)buﬂxﬂ*ﬁpwp@ésﬁmé 3, compguiid of thielinGertibram ne  MA
68.59 MAL14. 19 C6H5CI N4 C6H14N2 MW 246.32 C 12H 18N 6
To a stirred solution of 6-chloro-3-nethyl -
H- ol o] 3, 4-d] r|md|ne Exanpl e 22, 56 ,

py N cﬁgﬂng(lgpce durg: ) | (Bxanp o
1rret mne (Al drich, 46 ng, 0.40

wmggagggbgdwﬂeﬁe@m xture was stirred at 1000C

f or 2 Adsdiitems Bad argd § émitemaS andmoixahtihdispensed, ésenl hemogenize.

orve” IATECSLARERoREoE" BB Rl RSB 5 RorhSgenize
ontintHecdiggerSideisaranshident | uoro 2 mst hoxy phenyl)-1

H pyrazol or 3, 4-dlpyri m di ne 1 MW 278. 68
c12Hr Gtereft r@i@mma:mwweaaamﬁﬂﬁ@f@ WalBut i on of

(2,4-dichloro-pyrimdin-5-yl)-(5-fluoro-2-nethoxypheny
l) -

P Wal
0

While the invention has been illustrated by reference to specific and
preferred embodiments, those skilled in the art will understand that variations
and modifications may be made through routine experimentation and practice of
the invention. Thus, the invention is intended not to be limited by the foregoing
description, but to be defined by the appended claims and their equivalents.



met hanone (602 ng, 2 nmmol) in THF (8m, hydrazine
(Aldrich, 98% 64 ng, 2 mmol) was added and the
woisdsuzeionas stirred for 20 m nutes foll owed byPCEP2005/005896
second portion of hydrazine (Qgh.m _). The reaction
finished in 5 mnutes. Thesol vent was renoved and the
S(ﬂlarﬁ was washed with water/acetonitrile (3:1) to give
2 98MPow sol i d. 456 ng, 82% MS (MH) +, 278. Exanpl e
25
r 3-f 5- Fl uor o- 2- met hoxy- phenvn- 1H- pyrazol or 3, 4-di pyrim
di n-6-vn-f1- nethanesul fonyl - pi peridin-4-yl)-am ne MV
2178. 68 covinpbuad 28 farmmuda@l)47 C12HS8CI FNAO C6H14N2Q2S
C18H2 1FN6CB3S To a stirred solution of
6- chl or o- 3- (5-f | uor o- 2- rretIJ_épxy- phenyl )-1 Hpyrazol of
3, 4-d] pyri mdine (Exanple v4, 97 ng, 0.35 nmmol) in DWF
(4 nL), sodium bi car bonat#N Nand
1- met hanesul f onyl - pi peri di n- §- mne (93 ng, 0.52
mmol ) were added and the mix\¥ stirred at 1000C
for 4 hours. The reaction was cool ed.and the m xture
was poured into water (60 nlL). The 8lid was filtered
and dried to give a yellow solid, which was purified
by reverse phase HPLC to give ng pal e yell ow solid.
> Yield, 35% M (MrH) +, 421 . Ekanple 26
r 3-f 5- Fl uor o- 2- met hoxy- phenvp- 1H pyrazol or 3, 4-dlpyrim
dorthe-pHarinkcentitdligresepfabhy balts peestersithered; sinenein MV
278.68 MN 192. 28 MWV 434. 4960 C12H8ClI FNAO C7HL6N2Q2S

C19H23FNb6 The sane procedyre as described in Exanple
2‘39%%9'9%@3 wm the ﬂ@tfpr%qns'sﬂmgc?f.s P

6- chl or o- 3- (5-f | uor o- 2- net hoxy- phenyl ) -1

H pyrazol o[ 3, 4-d] pyri m di ne, Exanple 24, (97 ng, 0.35
mmol ), and N-(4-am no-cycl ohexyl) - net hanesul f onam de,
(%ag%é‘f’&oc%ﬂé%vﬁmw h)agl b sgbstituiRadyts) Lipto folristibstiients
46% Ms (M+H) +, 435. Exanple 27 | ]

10 rpdeperdeioselested ity hmermup consistia ez ol of 3. 4- cnpyr |

m di n- 6- vp-ri nmet hanesul f onyl - pi peridin-4-yl)-am ne MV

213 S Bl 4 PP O BTG cONTR:

C18H2 roce e as described In
ENRTRCORS, orS(Qp&Y; andrting from

6-chl or o- 3- (5-fl uor o- 2- net hoxy- phenyl ) -1

DY 5 SR, ERPEORRIRNRIATBRE, (SR M. 0-37
(3S, 4S) - 4- am no- 1- net hanesul f onyl - pi peridi n-3-ol, (115
nmg, 0.59 mmol ), to give a yellow solid. 70 ny, 46% NS
(MtH) +, 437. Exanple 28 - _

15 Masywpeahichanay beispestittited By yip)torfGui Substituenty insepepdpntly
1 H p¥r azol or 3. 4- dl gxr_l ] dk’/{}\; 6-yl 1-am ne: conpound
weelectad fromdhe csewr FeNIBing R 248. 65 MAL78. 2547

C11H6CI FNd MW/ 516. 50=402. 48+114. 02 C6H14N2Q2S

C18H2§?|§@§]R8, NRIFEBWNs o R thal@gerpoicipaee diidyt aiich may be
6- chl of o- 3- ('2- met hoxy- phepyl ) - 1@%\“ azgl el - 7.

3 substitpto by, GO RIS gr@ "RreRBloR,

1- met hanesul f onyl - pi peri di n- 4-

(if) COOH; and

20 (iii) carbonyl substituted by lower alkyl, OR’, or NR°RS;

(c) cycloalkyl which may be substituted by OR”, NR°R®, or S(O)nR? and



yl am ne, conpound with trifluoro-acetic acid in an

anal ogous manner as described in Exanple 4 and was
wouoisfized7by HPLC to obtain a TFA salt (36% yi eCUEP2005005896

(M+H) +, 403. 24. Exanple 29 -61

r3-(2.6-D fluoro-phenvp- 1H-pyrazo| or 3, 4-cnpyri m di n- 6-

vn-f1- et hanesul f onyl - pi peri di n-4-vD am ne MV 266. 64

MV 408. 43 C11H5CI F2NA MAL78. 2547 CL7H18F2N6O2S

C6H14N2O2S The conpound was prepared from

6(d) hvwenalkyl @highdihéy bersubstiteted by:1/ - / -

pyr azol o[ 3, 4-c/] pyrimdine (Exanple 8) and

tri CEPET MR SRR NS Ot R RGiRRner ae

described in Exanple 4 and was purified by HPLC
(G | sgiipheterogycle whidh amybizs sulistitutetbhyi leha) alkyh COURY, or

4 gExanpl e 30

5 I\)g?qgﬁesul fonvl - Di Deri di n*-vO-f S- Dhenvl - | H Dvr azol or S
-dl Dvri m di n-e-vnam ne MV 372.45 MW 230. 66 MV 178. 2547
Cl7HG Uﬁ@&o@l%l*ﬂl@bﬁ'ﬁ‘néﬁb@éb@@ﬂ&eﬂ“ mw ®@§R3 or S(O)nR?;
prepared fr chl or 0-"3- phenyl - 1H pyrazol o['3
c@Yri ni di ne (Exanple 14) and
1- met hanesul fonyl pi peri di n-4-yl am ne; conpound wth

Ejelszlr éjy?\&ﬁ 'b@ t@d‘ﬁgurleﬁs Igﬁbﬁﬁhﬁchalogen COR*, or

(MRPBEn) to gi ve a free base (21%vyield). M5 (M:H) +,
373.24. Exanple 31
r 3- ( 3- Fl uor o- phenvp- 1H pyrazol or 3. 4-d1lpyri m di n- 6- vn- (
1- met hanesul f onyl pi peridin- 4-yl)-am ne MV 248. 65
/8. V4 3 44 C11HE6ClI FNA HLAN2O2 S
T e N G ARG s par e 11 om
6-chl oro- 3-(3-fl uoro-phenyl)-1/-/-
pyraz@tdf 3, 4-c/ ] pyrim dine (Exanple 9) and
1- met hanesul f onyl - pi peri di n-4- yl am ne; conpound with

trifl 0- ac cid in an anal ogous ner

nsdqsF st ik @ s by e A B RPRBERY mege, COR®,

(CORFOTIONRRE, WW‘W base (6%yield). M5 (MrH) +,

391 .25. Exanple 3

4-r 3-(2- Met hox phenyl) razolorS 4- d yrimdip-6-
15 yI amma@vn@m.@ rﬁe@wbeeﬁbﬁmged vithpe , CN, NR°R

Y %@é’w%&@%b“em%@o’stn%& %9 AR 79243

10

, lower

(iv) heteroaryl which may be substituted by lower alkyl, CO;R?, COR*,

CONR®R®, NR°R®, halogen and lower alkyl which may be substituted by CO,R?,

COR*, CONR®R®, NR°R?, OR’;
20 R%is selected from the group consisting of:
(i) H;

(ii) lower alkyl which may be substituted by OR’, COR*, NR°R® or
CONR®R5;

(iii) aryl which may be substituted by up to three substitutents independently

25 selected from the group consisting of lower alkyl, halogen and NR°R?; and

(iv) cycloalkyl which may be substituted by OH or NH.;



C12HOCI NMdO Ci 8HL6N6(BS C2HF3QO2
6- Chl or o- 3- ( 2- net hoxy- phenyl ) -1

woO-2005p1@zo0l o[ 3, 4-c/] pyri m di ne (Exanpl e 6, 50PAmEP2005/005896

10

15

20

25

0.192 mol ) and sul fanilam de (A drich, 47.6 ng. 0.276
mrol, Al drich) were conbined with 2-propanol ( 1 m)
in a mcrowave tube and was heated at 1700C for 10
mnutes in a Mcrowave Oven (SmthSynthesizer,

Pe{_sonal Chem stry), cooled and the suspension was

fRT isesaleictad dram éhe graup eendigiingeef: and washed with col d
2-propanol. HPLC purification gave 40.1 ng (41% as a
TFA s®lt_ é\@ (MtH) +, 397.1 . Exanple 33

r3-f2, 6H'lfl uor o- phenyl ) - 1H pyrazol or 3. 4-d1pyri m di n- 6
-vn-f 4-fl uoro- phenvnam ne MV 266. 64 MV 341 .30 MW

111. 1(8) lowessdky vdciCarsrbe SabstitocaNsTOR aritRiRY was
prepared from

6- chl oro-3- (2, 6-di fl uoro-phenyl)-1Hpyrazol of
3,4-c/]pyrimdine (Exanple 12) and 4-fluoroaniline

L 5 BN G B e ena o
2-propanol after the reaction gave the title product

(59%(@() B (MrH) +, 342.1 Exanple 34
2-r3-12-Met hoxy- phenyl ) - 1H pyrazol or 3. 4-d1pyri m di n- 6-

I ' -eth [ MW 285.31 MWN,260..68 .
1ol KGRI N M 6 e RIER Rothl Gars COMRER™
f$©9R6,-@R7,qﬂR1°$e1c,aqéf§Pdt9/|éne: 6)h ABrdar|;Hpyr azol of

3,4-c/]pyrimdine (Exanple 6) and ethanoam ne (AnaLaR)
i n an_anal ogous manner as described in Ex

| e .
HPLC [0y PRI Wy heeso o8 DurgoReRt (GNRL R 7 60:R",
yd;)R"d%rN giMH) +, 286.2 Exanple 35
r 3-f2-'Met hoxy- phenyl ) - 1H pyrazol or 3. 4-d1pyri m di n- 6-vn
-pentane-1 ,5- diam ne; conmpound with trifluoro-acetjc
aci d (MNesglevkion sray be sobstiutay by €BR MAONR 'R’ QOR2 OR,

AR ERF IR GBEM GBI OBy 88365 oo,

peONRPRI'3 ORY, NRYR'higtiawe; (Exanpl e 6) and
1, 5-di am nopent ane (ACROS) in an anal ogous manner as

descrd' Eg& En@ Exanpl e 32 (m crowave at 1200C).
Puri f¥ 20n' with HPLC gave a TFA salt (68%yield). M

(M-H) +, 327.3. Exanple 36
N -r ﬁvﬁl_z;mihw phenyl ) -1H Pyrazol or 3. 4-dl pyri m di n-6
-vn- N, N-di et hyl propane- 1 , 3-di am ne MV 248. 65 MWV
102. 1807 MN.326. 40 C11H6CI FN4 CS5H14N2 Cl7H22N6O

(vii) COR?; or
alternatively, NR°R® can form a ring having a total of 3-7 ring atoms, said ring
atoms comprising in addition to the nitrogen to which R® and R® are bonded,
carbon ring atoms, said carbon ring atoms optionally being replaced by one or
more additional N or O ring atoms or the group SO, and said ring atoms
optionally being substituted by OH, oxo, NR°R®, lower alkyl, and lower alkyl

substituted by OR’;

R’ is selected from the group consisting of H and lower alkyl optionally
substituted by NR°R® or OR®;
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The conpound was prepared from
6- chl or o- 3- ( 2- net hoxy- phenyl )-1/-/-

woyo@zeiof 3, 4-c/ | pyri m di ne (Exanple 6) and PCT/EP2005/005896

3-di met hyl am no propyl am ne (Algd-i ch) in an anal ogous
manner as described in Exanple 32 (1200C) and 9.2 ng
(12% vyield) free base was obtained. Purification of
the nother liquor with HPLC gave a TFA salt (50 ny,

R SR %@%@p)c%%&s%hsx&"p' ° st

H- pyr azol or 3, 4-d1lpyri m di n- 6-vp N N- di et hyl pent ane-

' [ ac
i&iﬁ"‘yﬁ“b&zﬁ‘s‘@ T ot el Py OIS EONE e AR RB”
g@nHlmwalkw @rd@w@ra&waebwemrtmhalogan COzR®,
0-;dprl nyl ) - 1Hpyr azol o
@@né’gﬁyrﬁg% gNne ( Flg 6) and 5- (di et hyl am no)
anyl am ne (Matrix) |n an anal ogous manner as descri bed

in Eﬁlg)djgterqazylyﬂﬂclﬁ)ﬁ)ay Besubstitatddoby Ga,R3HEOBREIRE 902R3 OR’,

Wg kl/éoéga ?oé\k?iﬁ(ﬁzyl owqosv'é/lr'-EQKyl subsHutea byEﬁ(éJ]ogen COzR3

CANRPR?, a@RchR%ﬁ &k@mMi ni di n- 6- vn- phenyl - ani ne MV
260. 68 MV 93. 13 MN 317. 35 C12H Cl NAO C8H7N C18HL5N50

The gng was prepared from
6- chf@}n@& IQ(2 nmet hoxy- phenyl ) - 1Hpyr azol of
3,4-G I pyrimdine (Exanple 6) and aniline (Aldrich) in

an_ a(ia) lRURHSIKRWARE Ay 56 eugbyﬁmg@%ﬁyc? kL ANRR®,

nd the t6It| e ‘conpound vvas 0 tal ne
%H’VRI- 3280 @adnpl e 39
(4- Met hoxy- phenyl) - r3 (2- met hoxy- phenyl ) - 1H pyr azol or 3

V?l iy uor agcertnflgn}'a id %%Ute%g%%m@gw Sg-plNRsRe

OR'0onBIRCRSHO NAO C7THONO CLOHL7NSCR X 2HF3CR2 The
conmpound was prepared from

6- chl or o- 3- ( 2- net hoxy- phenyl ) -1/ -/ -

pyrazol o[ 3, 4-c/] pyri m di ne (Exanpl e 6) and p- Ani si di ne

dr i anal ogous n escribed in
R 68t for SuR RO RE o g S oo bt s loweralioy
$ubdtituted YOO rafalddisn; TFA sal t (48% yiel d). IVS (MtH)
+, 348.2. Exanple 4
r3-(2.6-Difluoro-phenvn-1H pyrazol or 3. 4-dl pyri m di n- 6-
vn- ( 2- met hoxyphenvO amni ne: conpound wth
éﬂﬂf| %gp-acetiq acid CL8HI3F2N50O . C2HF3O2 The
o,ﬂﬂgﬁ peerandently; selected from the group consisting of:
6 chl oro-3-(2, 6-di fl uoro-phenyl)-1Hpyrazol of
é }h yrimdine (Exanple 12) and o-ani sidine
rlch) i n an anal ogousmanner as described in
Exanple 32 316COC) Purification with HPLC %ave a TFA
sal t(ii} lowver aliell whichvmayNe-jubstit@sd by OHECOR e CONRPR®, SO,R?,
IR ABR et ieDE 23 hGleRo 1Py | m di n-6- o am 10)-ben

zenesul fdn

(iii) cycloalkyl which may be substituted by CO,R?, CONR®R®, SO,R?, OR’
or NR°RE:

b

(iv) aryl which may be substituted by CO,R3, CONR®R®, SO,R?, OR,
NR°R®, halogen, lower alkyl, or lower alkyl substituted by halogen, CO,R?,
CONR®R®, OR’, NR°R®, or OH:



compound with trifluoro-acetic acid MV 168.59 MV
172.21 MN 304. 33+1 14. 0243 C6H5CI Nd C6HBN2O2S

WE2AHI2NORS . C2HF3O2 The conpound was prepar edTEP2I95/005896
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6- chl oro- 3- net hyl - 1H-pyrazol o[ 344- d] pyri m di ne

(Exanmpl e 22) and sul fanil am de ?AI drich) in an

anal g)o ? gBNner as described in Exanple 32 (1750C).

Puri ficatfon with HPLC gave the title conmpound as a

TFA sal t (13% MS (MtH) +, 305.0. Exanple 42

2- ( 3{W10§4R*ancbyr azol or 3, 4-d pyri m di n-6-yl ami no)-eth

anol conpound with trifluoro-acetic acid W168.59 b O
3\:-73 gégﬁ4 243 C6H5CI N4 2 7 CBH11INS5O C2HF32 The

conpou 'P epared from

6- chl oro- 3- et hyl - 1H pyrazol o[ 3,.4- ] pyri m di ne

(Rennativel NRIR]' eadnamramrlmg I(aMmag_aFR)tai of 247 rimgatoges;ssaid ring

\r/raa 8&1%@:’@{)1@935&@3%&&0% g ﬂ‘nrg)w?rgg% 3 g\ﬁﬁéﬂ BB‘Pgrr\('j H1*8ld BBnded,
(M4rbd nﬁ@%t@ms@a’iﬂ@a?oﬁrmg %tcSPnE'dpﬂbﬁalmﬁéing replaced by one or

p- | - pyr azol oFS*-dl pyri m di n- Syl am noi - cPen j ne-ica
rmhoreyadditiaaaldN er ﬁ%/nn@@tqms OF mﬁoaw Sferand said ring atoms

oA TS SN o il o

ametituidd be<ORF epared from
6- chl oro- 3- (3-fl uor o- phenyl )-1/-/-pyrazol of 3, 4-
Ar%{r_.l md| e (Exanple 9) and ethyl

‘peridi ne carboxylate (Aldrich) in an
anal ogous manner as described in Exanple 32 (1600C).
Purification with HPLC gave a TFA salt in 18%yi el d.
M5 (MtH) +, 385.1 . Exanple 44

'\@g hy’r%@ t:'@ghr bodhé o«ﬁcmn(lg gvrl?grbml Rlnlftsuecaeo fion3the giomprdéonsisting
m -b-y -am.i ne

D TGihe piDaraZIS, EXFOIGRGE PIREY e Eﬂlaéoﬁm nghgr el dgoryl,

f. - o) t 4- d rimdine
('EQQ}#&VQHQQX' E\ﬁ%ﬂ 42;%“%%'&&“%% Elé)g}grl di ]ngy(Al drich)

i n an anal ogous manner as descrlbed in Exanple 32. M
(MtH) +, 247. Exanpl e 45 The pharnacol ogi cal properties
of the compounds of this |nvent|9n may be confirnmed by

a3.nunbee commuadmclanmgz orheraissRys. semedi@mlthe geyp consisting

ook ptgneneha At b dhdpor Ryt S FpRGER A 2R ponty.

their salts. The conpounds of the i nvention exh| bi t ed
Cdk4/cyclin D activity with 1C50 val ues and Ki val ues
of less than 1.0 M Additionally, the

apt i pTRé chﬁfpwnuebfm.mwmreﬁoﬁé i sutpstituied hyf SOR8H3, CHa,
invention was tested in géjg n C&L(g:nasum)r cell

| CROCITEH6S Qelh24 lIodd Gl %@&F Heom an MIT

assay of less than 30 mM preferably |l ess than 5 nM

Ki nase Assays To determine inhibition of Cdk4, Cdk2
and Cdkl activity, kinase assays

5. The compound of claim 1, wherein R?is selected from the group consisting
of H, methyl, ethyl, propyl, isopropyl, butyl, t-butyl, 2-butyl, pentyl, hexyl, phenyl,
tolyl, and xylyl.

6. The compound of claim 1, wherein R?is H, methyl, or phenyl which may be

substituted with fluorine or methoxy.



wer e conducted using FlashPlate(tm assays
(NEN(tm) -Life Science Products). FlashPl ate assays

woenws/1penf or med usi ng reconbi nant human cycl i nPBT/E#RMS/005896
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human cyclin E-Cdk2 or human cygin D1-Cdk4 conpl exes.
GST-cyclinE (GSTcycE), Cdk2, GST-cyclinB (GST-cycB),

Cdkl , GST-Cdk4 and cyclin D1 (cycDl) cDNA clones in

bacul ovirus vectors were provided by Dr. W Harper at

t he Bayl or Col | ege of Medi ci ne, uston, TX. Proteins

vier e Boe e&mpeysddnflcialml fiwhrreis Rids i nmethyl,c phenyhwhich may be

th | ut at hi one Sepharose
%&Sﬁ&{@ﬂ %V@?%%%@i&%éw NJ) as previously

descri bed (Harper, J.W et al. Cell 1993, 75,

805-816). A 6x-Histidine tagged truncated form of

retinobl astoma (Rb) protein (am no acid 386-928) was

used as the sub ate f ch Cdk4, cycB: Cdk1

BTl EgewDEaRsram, b selered FRLg YioupiotbRige
provided by Dr. Veronica Sullivan, Departrrent of

Mol equl@!3-BifireBLmdiasiepimepapl POIOES,4 idin-6-yI]-(1-
Gar dg[lﬁ3 % ty, United Ki n)t}g%n) )a thgkfépr o?eljr@m Y
d@?theéleséllfﬁngrFHP%r'¢‘Br4}é| ﬂ%ryl ation by Cdk4, Cdk2

and Cdkl (see Herwig and Strauss Eur. J. Biochem Vol.

246 ( haﬁfé f -6- ,
t her ejigl)%a e Sé‘ﬁéﬁ‘@?@%%@ﬂf’?ﬁémz‘%%s eﬁ]%plgw %ryl) amine
the control of an I PTG induci ble pronoter in an

col i @tMeathyl-pireridin-deyl}(3 y@éhylbv-lwramwndmyamIdln-6-yl) amine

purification was carried out by binding | ysates at pH

8.0

it | s oo AL AT R I 4 SRR I -
winethdmesutforyltpibéndidelyipaming pH buffers to pH 6.0,

and el uted vvith 500 "M i m dazol e. Eluted protein was

di all\la%l'(% Iélglal ns W EPES mzﬂé{g 9@@&@% 6- 3'?(81'

Sﬁm@%ﬁwé@ﬁﬁ@nﬂjﬂpénauatﬁyl)famn@r otein concentration,
al i quot ed stored at -700C. For all thr ee ki nase

ot -t Piores 2etepa rheny b P AP A B TingBsy-(1-
Wkt har%sﬁif@ﬁ¥lnﬁg8?d|H-C41-9I2ta‘?ﬂn§t 40C overni ght or at

room tenpera ours on a shaker. To control
for nonspecific phosphorylation, one row of wells

coat ed-Methanesoifahyhpiperi Dﬂ-ylwm@hogmhﬁwlm#gg{razolom 4-

APy bbb odBb AT FRn HIRES ackiRall 7 1)

Compounds to be tested ("test corrpounds ) were added

to t he-(@b-Difludrosphdnyt)ed H-pyrezain]8a4-ofpyrintdiaed-yhi{t- wer e

|n| i at ed by i mmedi.at ddi.tion of 40 mM reaction mx

(D6 hﬁﬂquﬁEé\" @e'iﬁ}f‘r\éﬁ&‘,'s'é‘m'ﬁeooz% Tween 20, 2mM DTT, 1

nM ATP, 4 nM 33PATP) and a sufficient anmobunt of enzyne

t o gi MepMeBrEHesUBAYI-pIBERdiALA-YI3A8phEPyE PHDYRELMI6[3,4-d]pyrimidin-6-
background. Pl ates” were incubated at roomtenperature
oyl)-amifdker for 30 ninutes. Plates were washed four

times with the wash buffer, sealed, and counted on the

TopConis_geiofs| B 8BSyl h Ifonyl-
PR R LRI A SPLRIS GBS S nggosutony
pbipepdin-4-yhtanime whi ch is a measure of the inhibition

of Cdk activity, was determ ned according to the

following formula: 100 x 1 - test conpound -
nonspeci fic total - nonspecific where "test conpound”

o1 Lt BB B - S2 e oy B G i RBle

per m nute when no



CyclinD/ Cdk4, etc., was added, and "total" refers to

the average counts per m nute when no conpound was
waddsd211i0he |1 C50 val ue is the concentrati on of PCE&P2005/005896

conmpound that reduces by 50% t hg protein-kinase

i nduced i ncorporation of the radi ol abel under the test

condi i The, )f -TefiY 1N
i tr o ERE VRS LI SRS TR LY
| {2 eviabulfonamides compound aviihririflneroradstie acidel ow. Cel |
Based Assays (Tetrazoliumdye proliferation assay)

Prol i ' d A i

o Te B PR B8 I BT BB S o ohem
(d9Biezot, F. and Lang, R J Immunol Methods 1986, 89,
271-277). The cell line used was HCT1 16, a col orectal

s Col | 4 Pabetosn Boengh HhicezSRbL PRt YA o ethanl

cells were grown in MCoy's 5A nedi um suppl enent ed

Wi th [%Q%I\ﬁ&%o%?gﬁen?gu’thiﬁy_ FegzolSi84-alpyentdipl ey B entarid¢, 5-
appropriate seeding densify to give logarithmc growh
adiamingicompaung with tnifluereaeptic acll 96-wel | ti ssue

culture plate. Plates were incubated overni ght at 37C

R R e i L i T

fpropbnedn@-eigmemei on i n the appropriate medi um
containing 1.2% DVSO. One-fourth final volune of each

di | ut] dd [ I, | t . .
10 Gont B Neiosy PrcBy Bt PYRRIS 4 OBy BRI sy N-dimethyi-
NB&t AL es-distipe; tempound with tiifloota-atetieadid” such that
the final concentration of DMSO in each well was 0.3%

"ol k- G- Ml e Ay R Y Vs gmine

as "no inhibitor control." The plates were) returned

to t he iRt ShenyRPB-GLmetioxy! LT Syaeslef3d-ofsyrimidin-6-
by thgi r grom@‘oﬁyﬂ.\i@s pl at gﬁ%naﬁﬁed as
dyb-amime;ccapepaund with trifluoro-acetic acid

3-(4,5-di nmet hyl t hi azol e-2-yl) -2, 5-di phenyl -2Htetrazol

i um b0 gey: '_aFg.@ PlLyg: : -Uﬂj' Wh‘&{?\ss oGnéhoxy-
1> each @eﬁéj%ﬁ%}gl M)i ﬁgwg%%gaffa [ely Io 1%rrg/ m . a
Pplaéiey)-amire; compowd with tiifidroaebtic acidf or 2. 5- 3 hours

at 370C. The MIT-contai ni ng medi um was renoved and t he

It i f t i sl whil i ' o
et narbISeRVERERRRGE0 B ek RUE Bt i BenizBnéoliftnamide;
t e5Pbahd With tARGeTPacst: acladi ngs were taken in a
mcrotiter plate reader (Dynatech and Ml ecul ar

Devi ces plate readers were used interchangeably) at a
wavel ength of 570 nmwith a 650 nmreference. Percent

inhibition (% INH) is calcylat by .subtractin he
20 aB80r Bhe COMOUNRRIEK A CieA dITRe GEELCOTSTRting of
subtracting the ratio of the average absorbance of

h beast i - i f : d with
eac Qle(g I\?%‘E';H?é)gr?nﬁc?ﬁg%h #ﬁyﬁrﬁﬁhrﬂﬁeﬁzﬁmmcg eth8®ol; compound wi

contro e final nunber is then
nirifluiopd-aeetibacitlo0 (% INH = ( 1. 00 - SAVE/ CAVE) x 100).
The concentrati on at which 50% i nhi bition of cell

prolif [ S {_hed 10! N a1 _ninerdine-4.-
Pt ont ASSRBiIdertorpthaL TPy ol Mnyrmiafi-SLIMAHS) piperidine-1
otatbaxylimacidrdthytaster; vergasindevitretrifluordrapeti¢ said The
| C50 values are also shown in Table 1 below. Table 1

Thi h t.he, | 1S ;

25 Dol B R RS RS TP Dl - amine
also the 1C50Sin the cell-based assays ("MIT")
assay. Nd neans"not determ ned".



Exanpl e 46 Tabl et Formul ati on *Conpound A represents a
conpound of the invention. Manufacturing Procedure:

woksosiewg 1, 2 and 3 in a suitable m xer for PETI/EP2005/005896
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m nutes. Granul ate the powder mg-x fromStep 1 with 20%
Povi done K30 Solution (ltem4). Dry the granul ation

f - .he. ' f

ol SBaPtad POy Rytdfissars DR & Beeb ahbnyl)-1h-
tpyradeofs,4-0gey rignid mu6-31]i(d rmSthemed u borylpiperidim-43yl)-amine.

m nutes. Conpress the granulation from Step 5 on a

sui tabl e press. Exanpl e 47 Capsul e Formul ati on Conpound
A represents a conpound of the invention.

nufacturing Procedure: M. x |t 2 anpd .n a.
L e compaund 8F S, witidh s (ietasisstonytpBerfinsa:vi-(11-
fRraZolBfMdRSyrintidin-6iyNt Smfesui t abl e capsul e. Exanpl e 48
I'Ai ecti on SOl'uti on/ Enul si on Preparation Conpound A
represents a conpound of the invention. Manufacturing
Procedure: Dissolve item1 initem2. Add itens 3, 4
and 5 toitem6 and mx until dispersed, then

' l4uty] S 1 - -1H-

DRSS anps bhGabe 0 St 2 by phony -1
(pysazolofdpt-dipyrimidin 6yl tmethanesuonylipigeridinmdoyljramine.
0.2 mmfilter and fill into vials.Exanple 49 | niection
Sol uti on/ Emul si on Preparati on Conpound A represents a
conpound of the invention. Manufacturing Procedure:
Dissolve item1l initem2. Add itens 3, 4 and 5 to
i 1em Fhembmpoundndfidiaidi $pehichds [3&F|tarosymetaexy-penyl)-1H-

the soluytion from ste to,.the mxtuyre fromstep 2
Rk SRRt sy pe it G Hpine.
Sterile filter through a 0.2 mmfilter and fill into

vials. Wiile the invention has been illustrated by

reference to specific and preferred enbodi nents, those

std | |k EGmbBAnAGF citiim! 1, wisleh & @M etiiiesutfoh it pipasdianrtlyl)-[3-(2-
nodi fications may be nmade t hrough routi ne

enpthaxyephenyl oH-pyirasieli4-alpyemidind-yiaamne osompauad with

t Lnventd on:hs i ntended not to be limted by the
f@ﬁ‘é%@’. %%gtg;eés%érji'pti on, but to be defined by the

appended clains and their equivalents.Clains 1. A

conpound of formula (1) (I) or the pharmaceutically
acceptable salts or esters thereof, wherein RL is

st8.eCTissl compound ©f glaimpl , ahish &t [3r@-Bluoro-phenyl)-1H-pyrazolo[3,4-

d]pyrimidin-6-yl]-(1-methanesulfonyl-piperidin-4-yl}-amine .

17. The compound of claim 1, which is 4-[3-(2-Methoxy-phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-6-ylamino]-benzenesulfonamide; compound with

trifluoro-acetic acid.

18. A method of treating a patient having a cancer which comprises
administering to said patient an anticancer amount of a compound of formula (1)



(a) heterocycle which nmay be substituted by up to four
substituents i ndependently selected fromthe group

woanmsiigtiong of : (i) | ower al kyl which nmay be PCT/EP2005/005896
substituted by OH CO2R3, COR4,.,CONRSR6, NR5R6, ORY7,
or S(ONR8; and (ii) CO2R3, C(]g CONR5R6, NR5R6, ORY7,
or S(ONR8; (b) aryl whi cgéﬂay be substituted by up to
four substituents indepen tly selyected fromthe
group consisting of: (i) HM R5R6, | ower al kyl,
OR7, hal ogen or |ower al kyl i ch| mayy be substituted by
OH, CO2R3, COR4, CONR5R6, NR% ; (ii) COOH;, and
(ii1) carbonyl substituted by |ower\ al kyl, OR7, or
NRS5R6; (c) cycl oal kyl which may be Iggbstitut ed by OR7,
NRSR6, or S(O) nR8; and(d) |ower alkyl which may be
substituted by: (i) OR7, NR5R6I S(O nR8, HNS(O nR8 or
CO2R3; (ii) heterocycle which %y be substituted by
| ower al kyl, CO2R3, or S(OnR8; (iii) heteroaryl which
@ythé%r&lnmbeumﬂalq dopeptable sallkgt esterPiRereafy wBe®inRS;
and (|v) aryI V\,hl ch rmy be substltut ed by | ower al kyl,

ROR6; [R2 is selected from

t%e'sgﬁ%%%egg%ﬁ the g@)u&cor@ls 9% i) 1ower alkyl or
| ower al kyl which may be substituted by OH CO2R3,

5 COR4, CONRS5R6, NRSR6, OR7; (iii) aryl which may be
substituted with hal ogen, NO2, CN, NR5R6, |ower alkyl,

Bt GRS b A LS.
I@%Peﬁ({jéﬁ'y%ﬁﬁan&y be u stitut eig{@ﬁwgsogg&zn

CONR5R6, NRSR6, OR7; R3 is selected fromthe.,g 5m6
consi Gt lomgr afkyl @hidk mayibe suetifutas By ObHCERRSaG O - CONRTR®,
V\Eﬁﬁﬁﬁb:}g&ed by OR7, COR4, NR5R6 or CONRSR6; (iii) aryl

{ be substituted by up to three substitutents
i ndependently selected fromthe group consisting of

10 I@v\s(oﬁ-lR@ybndhal ogen and NR5R6; and (iv) cycl oal kyl
whi ch may be substituted by OH or NH2; R4 is sel ected

al k! (DRRRRBe CONEPRNBIRY PREA S AEREs: s’ anc

R6 are each i ndependently sel ect ed fromthe group
consisting of: O H (ii) lower alkyl which may be
substituted by OH CO2R3, CONR1OR11 , SO2R3, OR7,
\'}E&})%Ilwhlch%ﬁy Be %ebstitutsd bpuprtodowd subistitients jndepehkghtly

may be substituted by CO2R3, CONRIOR11 , SO2R4,
selected from the group consisting of:

15 (i) S(O)nRE, NR°R®, lower alkyl, OR’,halogen or lower alkyl which may be
substituted by OH, CO.R?, COR*, CONR®R?, NR°R®, OR’;

(ii) COOH; and

(iii) carbonyl substituted by lower alkyl, OR, or NR°R®;

20 (c) cycloalkyl which may be substituted by OR”, NR°R®, or S(O)nR?; and

(d) lower alkyl which may be substituted by:



OR7, O NR1OR11 ; (iv) aryl which may be substituted
by CO2R3, CONRIORL 1 , SC2R3, OR7, NR1OR11 , hal ogen,

woOawsr12alokyl , and | ower al kyl substituted by haComgemos/005896
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CO2R3, CONR1OR11 , OR7, NR1OR11 or OH (v) SO2RS;

(vi) CO2R3, and (vii) COR3; or'gﬂ'ternatively, NR5R6

can forma ri vin 3-J~rd431g atons, said

ring (ﬁtgﬁg "é%ﬁ%?g@g&?ﬂ"&g@ﬁ@ 0{6;7(? 'nitrogen to

which R5 and R6 are bonded, carbon ring atons, said

car bqf) héRBo&fRSWHH inRyald sutiasituted byrbweedlkyl CORoor

nore additional N or Oring atons or the group SQ2,

ad@WRW ring atons optionally being substituted by

OH, oxo, NR5R6, |ower alkyl, and | ower alkyl \ .
subst k; : ' r , or S(O)nR?
consi@b?‘tﬁg&gg y‘ﬁ@ﬁﬁh ﬁ%‘?‘ag k@ﬁ&%gtq%ﬁgﬁr%%bgt@??ut ed ©)
bandNRS5R6 or OR9; R8 is selected fromthe group

consisting of: (i) aryl which may be substituted by

CO2R3 5 R6. . n 4
al kyl vaﬁso@(ﬁ'Phi%RBeéﬁ?ﬁ@@@f@Z'%@@h%?@’ggﬁj,f‘?%iﬂ%ﬁf’e"' COR",
GNRRSR®, OR7, NR5R6, and OH, (ii) heteroaryl which

may be substituted by CO2R3, CONR 5R6, SO2R3, OR7,

NRS5R6, hal ogen, |ower al kyl, or |ower alkyl

substituted by hal ogen, CO2R3, CONR 5R6, OR7, NR5RG,

or OH (iii) NRBR6; (iv) |lower alkyl which may be

SRPR sd|ERA FRYMITAL @EGUD coi@IStihg SIONRSR6, OR7, NRSR6, or
OH, and (v) heterocycle which may be substituted by
CO2R3, COR3, SO2R3, CONR 5R6, OR7, or NR5R6; R9 is
sel ectield; from t he group consisting of H |ower alkyl,
and | ower al kyl substituted by OH or hal ogen; R10 and

RL1 ay | RS HIky WHRSIR i thd BaBRtiteddsyo0Bl, COzR’,
consigﬁikﬁgéﬂ;?lwr(j%:Heéi)wl ower %I whi ch rrayyobe ?
sCERY, CONRRY, NR’R ., CONR5R6, SCPR3, OR7, NRSRS,

het erocycl e, or heteroaryl; (iii) cycloal kyl which nmay

be supst.i b : .CRI NR°RS |

NR5 Reﬁﬁ?(?f&f&“ﬁf@'\ ittt Wi e, 155 %%2'?115 R* lower
> Rewe SAIRGRY, 4PV lowdR3iG/] shbstitgiad, by balegenlatydR';or

| ower al kyl substituted by hal ogen, CO2R3, CONRS5RG,

OR7, NR5R6, or X SO2R3, j VA 3 4
o Rl Sinih bl S A ke BT 9 0, coR®,
he@ OGNSR, INIRERC Blalcgeh andibwasremisyl wiachl mayrige atbstituted by CO2R”,
conprj sing i.n addition to the nitrogen to which R10
aﬁIDR?JlQ@ R°RSnNBIR°c@RBon ring atons, said carbon

ring atons optionally being replaced by one or
R? is selected from the group consisting of:

(i) H;

(ii) lower alkyl which may be substituted by OR’, COR* NR°R® or
CONRRS;

(iii) aryl which may be substituted by up to three substitutents independently
selected from the group consisting of lower alkyl, halogen and NR°R?; and

(iv) cycloalkyl which may be substituted by OH or NHo;

R* is selected from the group consisting of:



nore additional N or Oring atons or the group SQO2,
and said ring atons optionally being substituted by

woposa2007 NR5R6, | ower al kyl and | ower al kyl  PCT/EP2005/005896
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substituted by OR7 and n is 1 oj32. 2. The conpound of
claim1, wherein RL is selected fromthe group

consi gt f piperidine, piperazine, pyrrolidine,
pheny (I?) H’?%??/)I xylyl, methyl, ethyl, propyl,

i sopropyl, butyl t- butyl 2-butyl, pentyl and. hexyl .
3. TH@) lowes@lind vdtick: meynbe substituiedrbyRORY or RIS, ed
fromthe group consisting of piperidine, phenyl,

V. iy I b
K5 b B e ARy g Rl oot
substituted by SO CH3 CH3, COOCH2CH3, S2NH2, F,
OCH3, (i), NH2, or N(CH3)2. 5. The conpound of cl ai m 1,
wherein R2 is selected fromthe group consisti ng of H,

nmet hy hyl LoQyl |so opy/ t R

2- but G oSk WY ey BRBGReg ) SH, oA foNRR™
BE,RYPRUNRIR ] ritsiok cwwarnemrdiarws H methyl, or
phenyl which nmay be substltut ed with fluorine or

met ho e c und of i m

et hyll) CR1oB kY CREK Hag st el By Gy GORR R SO.RY,
fhroré ,r]g R&¥pg1et hoxy. 8. The conpound of claiml,

sel ect fromthe group consisti ng of
[3(23D|fluoro6msthox% e 10m11 3 7
prr(afz)@r)d[wmhdmwbe@ubs il by COWR®, CONRR'™, SO,R%, OR,

WWF}%@ O‘R’}SP gm&! 8’4' “’% aW %\%it ted by lgf[ﬂggin JFOR3,

@@NW&RH@ NFa orOH
(1- Met hyl - pi perldln 4-yl) - (3-rrethy|-

H pyr,a oL3, 4-d] pyri m di n-6-yl)-am ne
3-( E(yigbéhw- 2- met hoxy- phenyl ) - 1

H-pyrazol o[ 3, 4-d] pyrimdin-6-yl]-(1 -
met hg ogm{wﬁmhdpi peri di n-4-yl)-am ne
[ 3- (5- Fl uor o- 2- met hoxy- phenyl ) -

yl)-1
H pyr.a 4-d] pyrimdin-6-yl]-(1-
met héﬁéséa&:%n?[ pi peri di n-4-yl)-am ne
[ 3- (5-Fl uoro- 2- et hoxy- phenyl ) -1
@@Yﬁﬁﬁ)@l)ﬁ[maﬁ&j&ﬁfdrm &iri gQTaY/Hg'é {otal of 3-7 ring atoms, said ring

net hanesu ony p1 peri di n- -am ne

aiorm@tqmmrﬁm dhgddlpopé@ the nltwgyn)to mehighz RianddRy apeneoryded,

v‘\ﬁ)atr 35k Ak NS g’anéga@éér@)‘nhb %S @f'%lﬁ@%@aprﬁéﬁﬁ Lﬂ>'%0|one or

hhowaxtd]tlmﬁaa NocQ ryg atords or theyglouplSO,, and said ring atoms

a Ifo | - eri din-4-yl)-am (
f) §U“Igf ?LB?%@M (Sk-lno%o )}}li?g%d’]?%%rn@kyll and lower alkyl
Igubgflw gy HR~c/ [ pyrimdin-6- yl)-amne
3- (3-Fl uof o- phenyl ) - 1H pyrazol o[ 3, 4-c/] pyri m din-6-vyl

] (1- et hanesul fonyl pi peridin- 4-yl)-amne 9. The
compound of claim1, selected fromthe group
c si sting

mS[sgle(czeqlxﬁpnbﬂp greepyaonsistingyaf & and iaver alkylmptionatiy n
s@b *“%%&Bl’, %u,l fonam de; conpound wth
tr uoro-aceti ¢ aci
[3 (2, 6-Difluoro-phenyl)-1H pyrazol o[ 3, 4-of ] pyri m di n-
6-yl]-(4-fluoro-phenyl)- am ne
2-[ 3- (2- Met hoxy- phenyl ) - 1H pyrazol o[ 3, 4-c(l pyrim din-6
Rfliarsetesited froamthie group consisting of:
[ 3- (2- Met hoxy- phenyl ) - 1H pyrazol o[ 3, 4-c/ | pyri mdi n-6-y
|]-pentane-1 ,5-



di am ne; conpound with trifluoro-acetic acid
-[ 3- (2- Met hoxy- phenyl ) - 1H pyrazol o[ 3, 4-c/] pyri m di n

woe@eosliptiol/ , L/ - di met hyl propane- 1 , 3-di am ne PCT/EP2005/005896
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I\[-[3-(2-Methoxy-phenyl)-1/-/-Ryrazol o[ 3, 4-c/] pyrimd
in-6-yl]- L/, L/-dinethyl pentane- 1 ,5-di am ne,

SR RIS, T, S0 o

Y \Hal@gem, ¢ower alkyl, or lower alkyl substltuted by halogen, COzR
(4 S@X %/ rret hoxy phenyl ) -1H pyrazol o[ 3
QOK% hﬁqdﬁﬁégv I‘? conpound w th

trifluoro-acetic acid

[ 3- (2(11)3h&'e%é’r?r\théherﬁ}ég/belédb@ﬂfuﬁé’@b9[(?(D£239/G(DMR5RF d$0,R3, OR’,
met hoxyphen onpou 51 3
thd%%l%{ud}abmﬂcpwemlkml or lower alkyl substituted by halogen, CO2R®,
é 6hUR71Wa5Pbﬂ 3,4-c/]pyrimdin-6-yl am no) - be
nzenesu

f onaim de; bonpound with trifluoro-acetic acid
10. The compound of claim1l, selected fromthe group
consi @)iINRPRSE  2- (3- Met hyl -
H pyrazol o[ 3, 4-c/] pyri m di n- 6-yl am no) - et hanol ;

Ol B 5 BB ST o e, G, G

YOR] NRFRE’,idTG(DHdiaﬁd- 1- carboxylic acid ethyl est er;
compound with trifluoro-acetic acid (

1 oy S b BarBS g M i G0 GOR®, SO,

C@@Fmﬂw ORTEbANRCRS, whi ch i s
2,3-Difl Uoro- 6- net hoxy- phenyl ) -1 Hpyrazol o[
4-d] pyri m di n- 6- yI] (1- msthanesul f onyl - pi perjclin-
yIR‘)’ wlﬂ@edf@mﬂmgmmnﬁ!sm Rl ﬁ’w;ﬁfa!/bg',@ﬂq lower al ﬁW'
1 ddin-4-yl)-(1 Hpyrazol of
%ﬁ?ﬂggﬁ’ Hryﬂé1£¢§§i{m ne. 13. The conpound of claim
1 whi ch i s [3-(5-Fluoro-2-nethoxy-phenyl)-1
prr azol of
4-d] pyrl m di n-6-yl]-(1-net hanesul fonyl - pi peridi n-4-y
|5<1 and B! ark eddteindeppodentlyoselectadfram thégeoup sonsisting of:
[3 (5- Fl uor o- 2- met hoxy- phenyl ) -1 Hpyrazol of
ﬂﬂ}é“ m di n- 6-yl ] - (1- met hanesul fonyl - pi peridi n-4-y
I) a 15. The conpound of claim1, which is
(1- Met hanesul fonyl - pi peridin-4-yl)-[3-(2- 2
met hog 1m@ukywah|ch may be substituted by OH, CO2R®, CONR°R®, SO:R’,
raz yl']-am ne; conpound with
tdﬁ}’ a@?f@vﬁ%y@r heg%"oarﬁl,e conpound of claim 1,
which is [3-(3-Fluoro-phenyl)-1 H pyrazol o[ 3, 4-
d] pyr i} Siclelkyl Whidi may be substituted by CO,R?, CONR®R®, SO,R?, OR’,
-met h sulfonyl pi peridin-4-yl)-amne . 17. The
c@ﬁHEhRg of claim1, whichis
4-[ 3-(2- Met hoxy- phenyl )-1 Hpyrazol of
3,4-0 I :fo@NRg 6 3 7
con‘poﬁ%élj\xnm{vﬂic?rrﬁ? YE%;EOUB%%?I@&; gm d. R SO R OR3
NEARP nigalogemt bwer aheyl/mgowex:alkylaubmttdad (wmai@m COzR
a £ ti ent an anticancer anmount of
agﬁiﬁ%ﬁénéﬂ% '\?%ﬁ I’) (1) or the pharmaceutically

acceptable salts or esters thereof, wherein Rl is

sel ectyy®Ed4RM t he group consisting of: (a) heterocycle
whi ch nmay be substituted by up to four substituents
i ndepend ntI gl ected fromthe group consisting of:
(i) | Oe akﬁ'r‘ whi ch may be substituted by OH CO2RS3,

COR4, CONRSR6, NR5R6, OR7, or S(O)nR8; and
(vii) COR3; or



(ii1) COZR3, COR4, CONR5R6, NR5R6, OR7, or S(O) nR8; (b)
aryl which may be substituted by up to four

weubsstiziwent s i ndependently selected fromthe gCOWED2005/005896
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consisting of: (i) S(OnNR8, NR5RG, |ower alkyl,
OR7, hal ogen or | ower al kyl which may be substituted by

q’l'terﬁ:%\@% I@%WR“@%' ﬁﬂ@lﬁ@\/m@iﬁota@ 'o'fB ﬁ%‘et&ﬂg said ring
(1i1) carbon substltuted by | ower a Jols
NFRORE cqmprlamgllnaﬂﬁgtlpnmtm nﬁmge@etosfuwgg R uaed y aprponded,

5081l o i ot S K D g v one o

QﬂBFB ad(iltlbhahﬁtcﬂrco) eivig |a@oml§lo¢|gz%¢rgmdmseléb§md éaﬁeﬂwgﬁ%ton;]s
n |1 C

), hetero

I&VI%@ Ty Besta sk ﬁu@%@uf@g BvRE) Oépk'§|F<5Rcdm§r alky! @{quwg alkyl
%%{%dq{y@p}]v\hl ch may be substituted by |ower

, I¥3 al ogen, COR4, or NRSR6; R2 is selected
fromthe group consisting of: (i) H (ii) |lower alkyl
@nd B %yl which nmay be substituted by OH CO®2R3,
COR4, CONR5R6, NRS5R6, OR7; (iii) aryl which may be
substituted with hal ogen, NO2, CN, NR5R6, |ower alkyl,
| ower al koxy, and | ower al kyl substituted by hal ogen
or OR7; (iv) heteroaryl which may be substituted by
| tﬁverAaJHaymaceanormmmme@mmm cosipoyod (ﬁfﬁ@rmula )]
| ower al kyl which nay be substituted by CO2R3, COR4,
CONR5R6, NR5R6, OR7; R3 is selected fromthe group
consisting of: O H, (ii) |ower alkyl which may be
substituted by OR7, COR4, RIRSR6 or CONRSR6; aryl which
may be substituted by up ,h t hxee bstitutents

i ndependent |y sel ected fromyhe p consisting of
| ower al kyl, hal ogen and NR5R6; nd,’ﬂi v) cycl oal kyl
whi ch may be substituted by r ; R4 is selected

fromthe group consisting of:(i) H rand (N) | ower

al kyl which may be substituted by OR7 or NRS5R6; R5 and
R6 are each independently selected fromthe group
consisting of: (i) H (ii) lowd) alkyl which may be
substitut ed by OH CO2R3, CONR1OR11l, SO2R3, OR7,

AP el AR B2 b g

or NR1OR11 ; (iv) aryl which may be substltut ed

HT @%Bctemmgroupﬁﬁfﬁkﬁn@ﬁ; NR1OR11 , hal ogen,
| ower al kyl, and | ower al kyl substituted by hal ogen,
CO2R3, C(]\IRlORll, OR7, NRIOR11 , or OH

(a) heterocycle which may be substituted by up to four substituents
independently selected from the group consisting of:

(i) lower alkyl which may be substituted by OH, CO,R®, COR*, CONR°RE,
NR°R®, ORY,

or S(O)nRS; and

(if) CO-R3, COR*, CONR®R®, NR°R®, OR’, or S(O)nR5;

(b) aryl which may be substituted by up to four substituents independently
selected from the group consisting of:



(V) SO2R3; (vi) CR2R3, and (vii) COR3; or
alternatively, NRSR6 can forma ring having a total of

Wwa@-2005r12nig7 at ons, said ring atons conpri sing i NPaUAiP2I06/M05896
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to the nitrogen to which RS and,R6 are bonded, carbon
ring atons, said carbon ring atons optionally being

repl 6 n r
ek g "E”V%g?ﬂ@' QR Bpioke 90%%2?‘@“”@@?25“@ be
mmmdebd Cbk/l 09.RIx6ORR Q@\IR IB {))@R ;and | ower

al kyl substituted by OR7; R7 is sel ected fromthe

gr oup of H and | ower al kyl optionally

subst "f?f{bggﬁ éﬂﬂlRSRG or OR9; R8 is selected fromthe

group consisting of: (i) aryl which may be substituted

by COARarlsmyRSBbstitGERsy [T alkyR5BR’, beNBJBf, | ower

al kyl, or |ower alkyl substituted by haI ogen, CO2RS,
CO\|R5R6, OR7, NR5R6, and OH, (ii) heteroaryl which may

be substituted by CO2R3, CONRSR6, SO2R3, OR7, NR5R6,

72 SR YR it RIS KLY, AR B ano

NR5R6; (iv) |ower alkyl " whi ch may be substituted by
hal ogen, CO2R3, CONR5R6, OR7, NRSR6, or OH, and (v)
het er ocycl e which may be substitut ed by CO2R3, COR3,
SO?R3, CONR5R6, OR7, . or gl RO is selected fromthe
e ipyveroalkylaviigh neay be sp §\Tétl=‘teoq RV, and | ower al kyl
substituted by OH or hal ogen; R10 and R11 are each
|ndep®r© nt yreRel 8f Yr, isi sting of:
O H ||R) It\lowgr S;@Qﬁﬁ Vﬁﬁ?ﬁbm t?gtcga ti tut ed by OH,
CO2R3, CONR5R6, SOZR3 OR7, NR5R6, heterocycl e,
het er(hhgterogydle whishomexibeysubgtituad Ry lower Sl iGOR0r
\%W CONRS5R6, SO2R3, OR7, or NR5R6; (iv) aryl
f hy be substituted by CO2R3, CONRSR6, SO2RS,
OR7, NR5R6, hal ogen, l|ower alkyl, or |ower alk 8
subst(iit)dt@efolayyllvﬁiolg oy EoswsstitdedRnReWeDRIKY, Mé@EB asrS(O)NR>;
(V) SO2R3; (vi) CO2R3 and (vii) CORS;
r}:ﬂltem:\tlvely NRLOR11 can forma ring having a total
of 3-7 ring atons, said ring atons conprising in
addi t{igrarylowhieh may begabstiwtedhby oviRiOalkyld CRER®ahalogen, COR?, or
bonded, carbon ring atoms, said carbon ring atoms
nal |y being replaced by one or nore additional N
or Oring atons or the group SO2, and said ring atons
optionally being substituted by OH oxo, NRS5R6, |ower
al kyl and | ower al kyl substituted by OR7 and nis 1 or

2R? is selected from the group consisting of:
(i) H;

(i) lower alkyl or lower alkyl which may be substituted by OH, CO2R®,
COR*, CONR®R®, NR°R®, OR’;

(iii) aryl which may be substituted with halogen, NO,, CN, NR°R®, lower
alkyl, lower alkoxy, and lower alkyl substituted by halogen or OR’;

(iv) heteroaryl which may be substituted by lower alkyl, CO3R®, COR?,
CONR®R®, NR°R®, halogen and lower alkyl which may be substituted by CO2R?,
COR*, CONR®R®, NR°R?, OR’;



19. A pharmaceutical fornulation which conprises a

conpound of formula (1) (I) or the pharmaceutically
weacowspkail e salts or esters thereof, wherei n RRCTA&P2005/005896

sel ected fromthe group consisting of: (a) heterocycle

whi ch may be substituted by up to four substituents

| RURNGNSRBE ot ThE G ErBtingefar oup consi sting of :

(i) lower alkyl whiich nay be Substituted by OH CO2R3,

COR4, CONR5R6, NRSR6, OR7, or S(OnR 8; and (ii)

co2R3j) lbOR4, CONRSR6, NR5R6, OR7, or S(OnR8; (b) aryl

whi ch may be substituted by up to four substituents

i nd | s34 RS
of - (1o S el Syfigh ffay] B BB BHBIPORCT IR, RTR® or
| G@AIR*R%kyl which may be substituted by OH CORR3,
COR4, CONRS5R6, NRS5R6, OR7; (ii) COOH, and (iii)

s (o) ol bh i Ete My URE B it o isbis RsphEiRangependenty
Cdel SELEYN fidhh theedrdul) cormmistmgedfhywernhikgh hakogereand NR°RS; and
substituted by: (i) OR7, NR5R6, S(O nR8, HNS(O nR8 or

CO2R3; (i eterocycl e which . e substituted by

onoroGloalo- SR Gy g gttt B OHATMBEr v 1w ch

may be substituted by |ower alkyl, CO2R3, or S(O) nRS;

and (iv) aryl which may be substituted by | ower alkyl,

CO2R3, hal ogen, COR4, or NR5R6; R2 is selected from

the group consisting of: O H (ii) lower alkyl or

| Rwisrseieitod figm the gEapeonsigingiafut ed by OH, CO2RS,

COR4, CONR5R6, NRS5R6, OR7; (iii) aryl which may be

10 subst(g)tpptgﬁideth hal ogen, NO2, CN, NR5R6, |ower alkyl,
| ower ‘al’koxy, and | ower al kyl substituted by hal ogen

or OR7; (iv) heteroaryl which may be Slégstitué e6d by

| ower(ii plongr allgybmkich mEmbe subvgtibed WRBR6 orRdyen and

| ower al kyl which nay be substituted by CO2R3, COR4,

GRS B3 S G54 o B2 B o

substituted by OR7, COR4, NRS5R6 or CONRSR6; (iii) aryl
whi ch(i)tdy be substituted by up to three substitutents
i ndependently selected fromthe group consisting of

I -al kyl - hal N \ j

uni orliiees 2B R b SR B L O R SR T HANRER
15 fSOmRY ERYINRPRIbsdtatdoyelepbr héieroatyl;and (ii) | ower

al kyl which may be substituted by OR7 or NR5RG;

(iii) cycloalkyl which may be substituted by CO,R3, CONR'"R"!, SO,R?,
OR’, or NR'°R"";

(iv) aryl which may be substituted by CO2R3, CONR"R*"!, SO,R?, OR’,
NR'®R", halogen, lower alkyl, and lower alkyl substituted by halogen, CO;R3,
20 CONR'"R", OR’, NR'R", or OH;

(v) SO2R;
(vi) CO2R3, and
(vii) COR?; or

alternatively, NR°R® can form a ring having a total of 3-7 ring atoms, said ring
25 atoms comprising in addition to the nitrogen to which R® and R® are bonded,



R5 and R6 are each independently selected fromthe
group consisting of: O H (ii) lower alkyl which may

woeosubsiort ut ed by OH, CO2R3, CONRLIOR11 , SO2RBCTM®RZ(05/005896
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NR1OR11 , heterocycle, or hetergaryl; (iii) cycloal kyl

whi ch may be substituted by CO2R3, CONRIORL 1 , SO2R4,
%?bor?hnb‘%%&ﬁé 1sald (daYBo@ﬁl% athths %pﬂ&ﬁalﬁﬁbéﬁ@%ﬂg&éﬁ%y one or
|mw adﬂht«ymal Mmd Q dr@ateng or tmgwpt%@aoan@/saidumeaioms

(A ep BEIR behytos Bls OB B NRTR Tl aftdolfer alk

csmusﬁtutm byl@ﬁaﬁ having a total of 3-7 ring atons, said
ring atonms conprising in addition to the nitrogen to
whi ch R5 and R6 are bonded, carbon ring atons, said
carbon ring atons opti onaIIy bei ng repl aced by one or

d|t| nal N or Orln p
TR SEep 4 HomHs-@lou daibny B H Ao Woeds Rilfestiopily
Qubshitfed BRNRPRI @veR®al kyl, and | ower al kyl
substituted by OR7; R7 is sel ected fromthe group
consi sting of H and | ower al kyl optionally substituted
by NRGR6 or OR9; R8 is selected fromthe group

c&%mstlng of : gl) aryl which may be substituted by
iRSelentpiiRe) 'ECRIRSIP Quaistingxf6, hal ogen, Iovver
al kyl, or lower alkyl substituted by hal ogen,

e i bl ottt o

‘e aldgens iovaerkglkyl or loweralkyhskbstitatassioy habgenbgzOzR
@é&gg 6&%@ %Q\I 027 NR5R6, or OH; (iii)

Fh( i \%e whi ch may be substituted by
hal ogen, CONR5R6, OR7, NR5R6, or OH;, and (v)
het er(@):ly@tbmawn whucmatoeessujbstmuted byl G FEOTBNRIREBO,R?, OR,

CONR5R6 R5 | d f h
JoR, blaiony .Iwgeroa ek or [ s shbSthfed B BRlogeRy COR’,
CORRSRAt Of7PMRERE o5 O 0gen; R10 and R11 are each

|ndependent y sel ect ed f’romthe group consisting of:

(|) H; | ower al kyl which may be substituted by
i R5R6, SC2R3, OR7, NR5R6, heterocycle, or

het er oaryl (iii1) cycloal kyl which may be substituted

g ARY; I 516
Eﬁ%ﬁb Syief i og By e PR g EBRY, CONRR®
GRR?, or'@ipaed, | ower al kyl, or |ower alkyl
substituted by hal ogen, CO2R3, CG\IR5R6, OR7, NR5R6, or

(W) n&iSZ8/cle which may be substituted by CO2R?, COR®, SO,R?,
CONR°R?, OR’, or NR°R?;

R® is selected from the group consisting of H, lower alkyl, and lower alkyl
substituted by OH or halogen;

R and R are each independently selected from the group consisting of:
(i) H;

(if) lower alkyl which may be substituted by OH, CO,R?, CONR®R®, SO;R?,
OR’, NR°R®, heterocycle, or heteroaryl;



(vi) CO2R3 and (vii) COR3; or alternatively, NRIORL 1
can forma ring having a total of 3-7 ring atons, said

woiog/1atons conprising in addition to the nitr 8QEmMPL@®S/005896
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whi ch R10 and R11 are bonded, cgybon ring atons, said
carbon ring atoms optionally being replaced by one or

for e ﬁﬁ EbaIks! Wi m Ie:%lﬁﬂgg z WNRSQE 302R3 OR,

ring atons op stltuted
CMNBXB NRS5R6, | ower al kyl and | ower aI kyl
substltuted by OR7 and nis 1 or 2 and a

phar L 5 3 7
phay R0 at I SR BERPRUEIELEY BEEY SENRINS o), oF'
tNRRY, d'wlcmgim lokercalkyleor Io%llélr auzryleu]pbﬁmmﬁrwham@en 002]5
C a claim19 for the treatnent o
S(g&{@fdﬁt?n@:gg Rl%gquTﬂgoiiﬁar maceut i cal conposition
according to claim19 for the treatnment of breast,

| ung, (v§8lBR30r prostate tunors.23. The use of a
compound accor di ng to claiml1 for the treatnent of
cancer, 24. .The use of a conpound according to claim1l
for t(HQQ(PZPat%%t of solid tunors. 25. The use of a
conmpound according to claim1 for the treatnent of
brea;%," tg@, ofolon or prostate tunors. 26. The use of
a compound according to claim1 for the manufacture of

nedi canents for the treatment of cancer. 27. The use
calteananmeia R ¢ saaifergn aging having aftetal oh3-Tvéng piams. eaid ring

toﬂ%déoqﬁﬁﬁﬁg ir Qddﬁlgﬁ th W@hﬁ%gfépgg (Wﬁ'gll‘,lﬁn " \Hg?r ;] g?g bonded,

e Use ound accordin
mmbbmmgraioms delcmbmriagfabmmshmtmnaw belng replaced by one or
br east

col.on or prostate tuno
.l’ﬂ%ﬁ@ﬁi@ﬂ % Neor Q ring aipms @ég‘@ ééz, and salg ring atoms
optionally being substituted by OH, oxo, NR5R6, lower alkyl and lower alkyl

substituted by OR’
andnistor2

and a pharmaceutically acceptable excipient.

20. The pharmaceutical composition according to claim 19 for the treatment of
cancer.

21. The pharmaceutical composition according to claim 19 for the treatment of

solid tumors.

22. The pharmaceutical composition according to claim 19 for the treatment of
breast, lung, colon or prostate tumors.
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23. The use of a compound according to claim 1 for the treatment of cancer.

24. The use of a compound according to claim 1 for the treatment of solid
tumors.

25. The use of a compound according to claim 1 for the treatment of breast,
lung, colon or prostate tumors. ‘

26. The use of a compound according to claim 1 for the manufacture of
medicaments for the treatment of cancer.

27. The use of a compound according to claim 1 for the manufacture of
medicaments for the treatment of solid tumors.

28. The use of a compound according to claim 1 for the manufacture of
medicaments for the treatment of breast, lung, colon or prostate tumors.

29. The invention as hereinbefore described.
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