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43 and 44) Applicant's or agent's file referen¢e FOR

FURTHER see Notificati OE)II; ansm ttal of REC DEC 2003
I nternational Search Repo ACTIC]\I(FormPCT/ISA/Z ﬁ

as well as, where applicable, item5 beI OW. OOQ}“G(.)U( PCT
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ternational item 5 below.
ocol621k| nt er nati onal $ear AHGNAut hority and is transm tted
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transmtfjed to the International Bureau. This
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PCT/US 0%%7 Rati onal $earch RepOPP/2BR3ists bf a tot A4/d9/R002

Applicant  sheets. XM It is also acconpani ed by a copy of each
prior art docunent cited in this report. 1. Basis of

scueriNG ld¥Rp6@RAEE a. Wth regard to the |anguage, the

the international application in the |anguage in
This Internatigfg] Sefrchi Repopibes béen brendred by vlséreematotahferrting Aithomyclh Ciata@ghitedtcl®s applicant
according to Aficle 18 AcaR S bging Jansmted joha nfeplianal B3l ¢ was carried out on
the basis of a translation of the international
Th's'"temaf 'ﬁrﬂeﬁf@a’ﬁ@%ﬁmwfﬁ ed tB this sigthority (Rule
SR FFUmPEI RPCPPY PEGRPE' ot eroamey olitie e edtde and/ or

tional

1. Bas'“%'ﬁﬁ?*’f”éat i on, t he international search was carried out
a. Withepgarg't hgfntetnpien @PFCETdd P pri tredasis ogiBITteaRioetiapplipation in the
'a"glfaﬁe "y F?E 'tevfaﬁ?a'll % ORBC em'g?'ﬁgaé{j PO W itten form filed
ehﬁll‘ona\!\&eﬁrlih V\Iahﬁrnécn)tlteﬁ Redatinatan sEhfinp bfite @tein@ional dpplication furnished to this
coﬂﬁ?j‘fyé?“'elz%‘é‘d)abl e form furnished subsequently to
b. W'thfeﬁﬁri GPfldg ggmﬁn\mo ¢i¢ seppefiag dipplosefl in tha inshaichalsipdi g Ute imtefngtional search
e |n

was %arne =] uence istin

?%I ntl pp © |orb|§w g‘tforT r ead?L?SLg[ﬂmwr It Pteen
f%d toge erwtht emtternatlon | qlCﬁ?lanﬂ compu lyrea 3
ence 1| do&8"“H P58

8™he disclosure in
tH@”'Sh?dr?‘fbé?qﬁeﬁ’fy“’d'ﬁ%ﬁ“th%{'ﬁiﬁ‘l"ﬁ”‘l‘?& Mon as filed has been
fdh‘rrl‘ﬁh%jlf@ﬁeq“ef‘ﬂé’ ‘@%Adﬂ’?é'ﬁé‘ﬁ?mpt“ﬁaiadbﬂerﬁfﬁ"l nf ormati on recorded
O T R o el e

V\é%é;afq%ﬂﬁwt tﬁedrgcérgarh%]ﬁegﬁfeg in ('xg@ger §6§gbk? fyrm is identical to the written sequence listing has been

2. D Certain claims were found unsearchable (See Box |).
3. D Unity of invention is lacking (see Box I1).

4. With regard to the title,
D the text is approved as submitted by the applicant.
the text has been established by this Authority to read as follows:
PYRAZOLOPYRIMIDINES AS CYCLIN DEPENDENT KINASE INHIBITORS

5. With regard to the abstract,

]:l the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box IHl. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. The figure of the drawings to be published with the abstract is Figure No.

D as suggested by the applicant. |:| None of the figures.
I:‘ because the applicant failed to suggest a figure.
]:] because this figure better characterizes the invention.
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3. Unity of invention is lacking (see Box I1). 4. Wth
regard to the title, the text is approved as submtted

whyootioz2sappl i cant. X the text has been est abl i B&OEUSIDY3/027502

this Authority to read as fol |l ows:

PYRAZOLOPYRI M DI NES AS CYCLI N DEPENDENT KI NASE

| NHI Bl TCR8AZGLOPYRIMIDEBERAA] TXCLLK OERBEDENGC KINASHEINHERI TORS
is approved as subnitted by the applicant. El the text

has been establi shed, ccordhn to Rule 38.2(b), by

this Authority as it ﬁ%@éﬁé—ﬁgﬁ_\@ﬁ—ﬂll The appl i cant

may, wthin one nonth fromthe date of nmailing of

t hi spj [ : u

Chi ST&@%)E%S:&? 'irﬂfé@ltloﬁr &g{lﬁ’r @%?olpﬁl é§ g]%ﬁﬂm%&gé&nds
uamfbl as prodeini mmasmahamrs PHarmaceuiisl eoh@os&bn%m@hm@ the

t he a | i cant. Nane of the figures. because the
%%me nd4neiieds ot diegdmsnt using S»a@ 60MPPUREE A conpasitions to

ARG eSO S5, MBI, B cases

nmmde@am@mmars@ase@\sm@smmwsmm GH@d)\Nascular
PENDENT. KI NASE | NHI BLTORS Fij e of .th lonT

d@?@%%%@ﬂﬁﬁ%&”@ CEIERESR IS %0'\&9}'%& sfaapi ng bsarwﬁray ?r@m us.
PIOATERSHED Pateri SBblitath SERAING 60/D0E990 MEPSEBIcnber 4, 2002.
phar maceut i cal conpositions containing the  conpounds,

and met hods of treatnent using the corrpounds and I
conpositions to 5 tﬁ % EIE ?i 3 gh’ for exanpl e,
cancer, inflammtio e g ite fiv |seases
neurvﬁ@gﬁ@wmpmdﬂm Rﬁ@%@@ (SDKN%) ase ééﬁﬁ@thf@bnifhe protein kinases,
di sease, cardi ovascul ar di seas

whichearg de dmying fafse befiing §i¢ ePLeYAl BeA @eiltpr@lfferatioor lftd,Wldual

CRSfa. B, EORPLCBRS FORPI 3L ERGTHIA Bt corc an

thehfkel pedor drstmihlerodaecinl celldsenpleigredsiornans cé@[ﬂésc)lagslﬁed as

R0 A 0005 B L TSt L ldbio o e o
céﬂc@r icbfg a&ddq{%lsr%gﬁlﬂ%%%rg&g%g)l@ﬂﬁcﬁo%%éu sawith ﬁ@gjfrelcﬁgﬁ%y in

mgevﬂmpnﬂamtﬁqhddumooﬂs d€sDKR arel CDKyicdre qf rpagrcaﬂm interestcbecause

R R8s e brbior oy Py e g wie wSletk ol HhAp ganoers

Clmcaﬁlvﬂﬁisi fequited 1o Slogesssidn tHro8dh EMoftHEE | pﬁas@GﬁWeSceu
frequency in nmany inportant solid tunors.

wi th hi
Cyslsa n%D@Kﬂ oae&f dhe fay cpaipoaeniseidhe$i1 pheckpsint. Checkpoints
serve to maintain the proper sequence of cell cycle events and allow the cell to

respond to insults or to proliferative signals, while the loss of proper checkpoint
control in cancer cells contributes to tumorgenesis. The CDK2 pathway influences
tumorgenesis at the level of tumor suppressor function (e.g. p52, RB, and p27) and
oncogene activation (cyclin E). Many reports have demonstrated kthat both the
coactivator, cyclin E, and the inhibitor, p27, of CDK2 are either over — or
underexpressed, respectively, in breast, colon, nonsmall cell lung, gastric,
prostate, bladder, non-Hodgkin’s lymphoma, ovarian, and other cancers. Their
altered expression has been shown to correlate with increased CDK2 activity
levels and poor overall survival. This observation makes CDK2 and its regulatory
pathways compelling targets for the development years, a number of adenosine 5'-
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their activities are frequently msregulated in a w de
variety of human cancers. CDK2 activity is required
WO 004022560 essi on through GL to the S phase of POEUSHINS/027502
20 cycle, and CDK2 is one of the key conponents of the
G checkpoint. Checkpoints serve to maintain the
proper sequence of cell cycle events and allow the
cell to respond to insults or to proliferative
signals, while the |oss of proper checkpoint control
in cancer cells contributes t% tunorgenesis. The CDK2
pat hway i nfluences tunorgenesis at the |evel of tunor

BB PATE BB SRSy B BB 3E A Bt rave

bedamepsiteatiethe Matathes és Cimx lrﬁﬁlﬁﬁirs Yor the potertlal EreEtmé\ﬂldof
the 1 nhibitor re either over -

catiRgE kS, BAIB074 &5l de i 88y col. i oplinadp ofets Brgod description of
ndQEREEA )b SRy o TRV B B,
TheiG:DKahhnbit@:@ aeanMI Gnr baamipis; flasbpividol (Garmuﬂaal)as @

with incr ed . activity '30 |l evels and poo
nopselestive Qﬁg iu&glpltorfh@@s &H?@PU&PPQRTWBUW@W' friads, A. M.

ﬁﬂ# r 9) %?ygﬁg gy for the

sd eve @%%e%{talygg)gpqc‘%ﬁ%@éé o:F@a enosine 5° WO
2004/ 022560 PCT/USZOOS/O 502 2 triphosphate (ATP)
conpetitive small organ| nol ecul es as well as
pepti des have been repoOr d inthe literature as CDK
inhibitors for the potlenti treatnent of cancers.
U S. 6,413,974, col. li e 23- , line 10
of fers a good descm@btl of the S CDKs and
their relationship to varlousotype- »ancer. 5 CDK
i nhibitors are knoWnm_r o
(Formula I') is a nong inpibitor that is
currently undergoi ng Rumap: ' taials, A M
Sanderowi cz et al, J. . (1998) 16,
2986-2999. CH3 N H(f" HO Ol OH O Formula | 10 C her
known inhibitors of the ©bKs Pnclude, for exanple,
ol onouci ne (J. Vesely et Eﬂnnd@ﬂ J. Bi ochem , (1994)

224, 771-786) and roscovitine jer et aI Eur .
J. é?fa@ﬁgn@wnon*gbmrszbwe @@K%@Gbudeuﬁos exgmpde, dJomoucine (J.

VERAF ! DEEUE S BHhdhem., (1994) 224, 771-786) and roscovitine (1. Meijer et
al, Eur. J. Biochem., (1997) 243, 5627-536). U.S. 6,107,305 describes certain

pyrazolo[3,4-b] pyridine compounds as CDK inhibitors. An illustrative compound

from the ‘305 patent has the Formula II:

o} 0
X
Ul
/
N N

Formula Il
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pyrazol o[ 3, 4-b] pyridine conmpounds as CDK i nhi bitors.

An illustrative compound fromthe " 305 patent has the
wo-oroataEed 10 o O 15 " H Formula |1 WD 2004/ 0PRB682003/027502
PCT/ US2003/ 027502 3 K. S. Kimet al, J. Med. Chem 45

(2002) 3905-3927 and WO 02/10162 disclose certain
am not hi azol e conpounds as CDK i nhi bitors.

Pyrazol opyri m di nes are known. For Exanpl e,

W92/ 18504, W02/50079, W95/35298, W02/ 40485,
EP94304104. 6, EP0628559 (equi¥alent to US 5 Patents
5,602, 136, 5,602,137 and 5,571,813), U. S. 6, 383,790,

etk S8t g, 133 g BT s A PR o2rove2
di§#lese ceftainamidsttiazolé tOAHouhds@0CDKsAhbsiers/ar i ous
pyr azol oplyrl m di.nes. There is a need for_new
c onmpoXIAgRlopyimidines asnknown .dzerexamplen W OP2/d 8REA W RQR/50079,
. di . . _ |
452455908 e POLgNTO R REBLBE YL, (HiH d s
Pateots 56020360 61602, 1867eénd 557 1,863 ) LUedt 6,888,790, Chem. Pharm.

Bl 450 40, P e Mt S0od 08T B (1576) 10
S MO e EUIE7062) 11800 ARAAAES (rdsiebyrmicines
i nhi Thareris agfeedyfor hewdepepaimds, fomusations, treatiestsaind

rin uch conmpounds har maceuti.ca osj.tions
B (e s S orBrE AR i, EEIBR ! iy heetore, an
obije St this InVEAIORAS ProVie cofrffotmbatusens in BMPeAtPieHE 0P PPevention
or nore such compounds, and met hods of treatnent,

oranagliarationof sygingipeasesmand digeEdersr ati on of one or nore
di seases associated with the CDKs using 20 such
conpounds or pharmaceutical conpositions. In one
aspect, the present Sapphiarabof the vestieses a conpound,

or pharmaceuti cal | acceptabl e salts or sol vates of
sai dNdiSHP8K EE"%QQI %M&Sﬁﬁtﬁﬂﬁgﬂtﬂ%pr@w@ﬁaa novel class of
pyFAZOISIMUB- RS iBine tonBdTHAR dd hhidtdrd by cliftieleNdeht Mines,

methods of preparing such compounds, pharmaceutical compositions comprising

one or more such compounds, methods of preparing pharmaceutical formulations
comprising one or more such compounds, and methods of treatment, prevention,
inhibition or amelioration of one or more diseases associated with the CDKs using
such compounds or pharmaceutical compositions.

In one aspect, the present application discloses a compound, or pharmaceutically
acceptable salts or solvates of said compound, said compound having the general
structure shown in Formula Ill:

R2

RA__N
e —
=y
R‘l(N\N
_N.
H Q
R
Formula Il

wherein:
Q is =S§(0,)- or -C(0)-;
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R 25 Formula |11 wherein: Qis -S(02)- or -C(O-; WO
2004/ 022560 PCT/ US2003/ 027502 4 R is aryl or
whedoenozeasy | , wherein said aryl or heteroaryl CcBOI/D82003/027502
unsubstituted or optionally independently substituted
with one or nore noieties which can be the sanme or
different, each noiety being independently sel ected
fromthe group consisting of hal ogen, CN, -OR5, SR5,
-S(02) R6, -S(02) NR5R6, -NR5R6, 5 -C(O) NR5R6, CF3,
al kyl, aryl and OCF3; R2 is del ected fromthe group
consisting of CN, NR5R6, -C(02)R6, -C(O NR5R6, -ORG6,

B KPR S R Ot T B e e

or Gplionbibt mdependjeyﬁtly substisutgd alithydne oyniooelhhmétleah/h}dh can be
substituted with 1-6 R9 roups i C cans§€€F gr
the gameorr jiferest. e@ﬁchdﬁeleay elﬁ@d@ﬁ%ﬂ%?ﬁﬂﬂy ded &m thsgroup
€H 6<\
cohgfeat ¥ n8fogy BRE “PRyF SRI SO R LI QINPR G NR R,
-C(@)NEF%%tGﬁ EH@marﬁeargi”@QFe,pon& sting of H, hal ogen,

o s seleRtadiromiBe e coUpisting 8 BKO NSRS okl
{ReoRs IRt Qs Bé,(bv%?] R, SO NRRS ARSI,

)n and erei n each of

-NéR%ﬂ(OSBmobdN(&ﬁ)cp(cawﬁeSR arglkynytyeterasngdy &Ey;chqﬂe[oca(glyl

=N el iy SRRt WAL o R 0B Wi Fan bt

sapiwvndiferadisaidedrs @@@W@d@m% [33levted frensitildist biiRéGho@h below,

optional Ly independently substituted with one or nore
§ "Rfl—?z} m Checan be WO 2004/ 022560 PCT/ US2003/ 027502
m
/

1

(CH)m / N\
z%/ 2im~ N—R® g——aryl—N N—R8 /arylK N—R8

R3 is selected from the group consisting of H, halogen, -NR5R6,
-C(O)NR®R?, alkyl, alkynyl, cycloalkyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl and heteroarylalkyl,

\
(R8)n\/\/N\ ; RO N\; R

/\N ;

(R®)n
wherein each of said alkyl, cycloalkyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl and heteroarylalkyl for R® and the heterocyclyl
moieties whose structures are shown immediately above for R® can be substituted

or optionally independently substituted with one or more moieties which can be
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5 the sane or different, each noiety being

i ndependently selected fromthe group consisting of
whadoegzase0 al kyl , aryl, cycloal kyl, CF3, CN, - QBFBUS2003/027502

-(CRAR5) nOR5, -OR5, -NR5R6, -(CR4R5)nNR5R6, -C(02)R5,

-C(OR5, -C(ONRSR6, -SR6, -S(02)R6, -S(02)NR5RG,

-N(R5) S(02) R7, -N(R5)C(O R7 and -N(R5)C(O NR5R6; 5 R4

is H halo or alkyl; R5 is Hor alkyl; R6 is selected

fromthe group consisting of H alkyl, aryl,

arylal kyl, cycloal kyl, hetefocyclyl,

heterocyclylalkyl heteroaryl and heteroarylalkyl

théé\/n %lrne' l&;ﬁ&%ﬂg ef@rcglgrbg\e@( thgtlﬁﬁ%é%qaerﬁlg%@ﬁétquom the group

coh@%ﬁﬁ?@f kalo andalkyrt arpaspdicd kv CF?@NG-OOEy,meRf)ﬁORs -OR?,
ion %)e% %%g)stltut d W th
-Nw%R h(@BnR RAR®. s&0205% PO er@(,O)éB:ﬁi ntﬁ%t yS(@z)ﬁg

de e 5 ; of
-SL<25R'8§'3< N(Ey 59(65?.%1 H(F&Q ol \ofd O'Hgﬁeg@hc'%ﬁ% kyl |
CF3 R‘GEFR ha@\br ai@ﬁs;, _NRBRL0, - N(R5) Boc,
- ( CR4RS -C(02)R5, -C(O RS, -C(O NRSRLO, - SOBH,
_srivs Se"oai& 7, 15 -S(02) NRGRLO, - N(RS)S(02)R?,

- N( '?@é%@a%oeﬁ&n th’é?ﬁ%lﬁg %Wof HRéIQXF %lr)ﬂ eé%ll%q

fromthe group consi
cyaloglkyl, Ihgterocysiyll, batd{gd:yclylalkyk bet&rbgltyl and heteroarylalkyl wherein

eaficl spi Slie AT ariial etk HEraTE L, Fierodyciiatkyt,
hetareohpa! 4nd het@ﬁSeﬁ‘x@W bxh behms@b@ﬁw@éd/bab;k%nan substituted with

heteroary et éroaryl al kyl can be unsubsfituted
on@rordperedmlet@sgﬂb@h rentedhgisemeor differait. easemeistybieing

e R N S

cybl@bﬂ@ﬁmet@bkyd:lylamyWCFg, mmmwbR%auR?mt"yqu %Bbal
5 I\J& o) oc '&QMRS (),?5
Cl&('%i)@@ C@z)ﬂlezﬁ@)R R OsHgr8f

SR G RGBEE, ‘*@%R‘Q[f m@"?‘\‘@@dm i

t he Rfﬁlﬁglectbﬂﬁmmme)grc(up c)orﬁﬁstmgobﬂkﬁ alkyl, afye arplakiyl

YR RpeY O elErooi T RIUG bl edpadhiRre Bl wherein
ea%ﬁtcﬁrsawak%ar afyp] SHMaIIBE] YBIoENSH k’r%té?dd:&@l‘}l Weter@eyémandyl y

i ndependen bei hg substituted with oné or nore

he@er@ané awhetgrw végan rb@mrtsu@stghumq)oz:@mtmrmllmglbehtuted with
| ky |k I t |
orf et YBlctBy i B e BERFB7ELlrgrlf, e Aokt v
inddpEneiRhly lselebﬁicffr@mrthbfyrbuﬂ) coME2P4f RABGER, alkyl, aryl,
PCT/ US2003/ 027502 5 45 5
cycloalkyl, heterocyclylalkyl, CF3, OCF3, CN, -OR”, -NR"R?, -N(R”)Boc,
-(CR*R®),0R?, -C(02)R5, -C(O)NR*R®, -C(O)R?, -SO3H, -SR5, -S(0,)R’,
-S(02)NR*R®, -N(R%)S(02)R’, -N(R®)C(O)R” and -N(R®)C(O)NR*R?;
or optionally (i) R® and R in the moiety -NR°R"’, or (ii) R® and R® in
the moiety -NR®R®, may be joined together to form a cycloalkyl or heterocyclyl
moiety, with each of said cycloalkyl or heterocyclyl moiety being unsubstituted or
optionally independently being substituted with one or more R® groups;
R’ is selected from the group consisting of alkyl, cycloalkyl, aryl, heteroaryl,

arylalkyl and heteroarylalkyl, wherein each of said alkyl, cycloalkyl, heteroarylalkyl,
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6 aryl, heteroaryl and arylal kyl can be unsubstituted

or optionally independently substituted with one or
worereg/0zasset i es whi ch can be the sanme or differedt/pS®ayin7s02

noi ety bei ng i ndependently sel ected fromthe group

consi sting of hal ogen, alkyl, aryl, cycloal kyl, CF3,

OCF3, CN, -OR5, -NR5R10, -CH2OR5, -(C(02)R5,

-C(O NR5R10, 5 -C(OR5, -SR10, -S(02)R10,

- S(02) NR5R10, - N(R5) S(02) R1 N(R5) C(O R1L and

-N(R5) C(O) NR5R10; R8 is sel ec,et ed fromthe group

consisting of R6, -C(O NR5R10, -S(02)NR5R10,

ary C&gefg P'an(féﬁﬁ% R\gl; %ﬁﬁﬂk@é‘@%@ wag@ %@%ﬁ@ndently

sube\itg) edRWIﬁl@me-mﬁore &alétles -V#{ioR cBif ,be- theG2nMNRDRBferent, each

meeDa0 IRl 3B O e iBe o> GPNBHAPENApgen. alkyl

rggeya@awueb%, BT CNELORR rrmwwemtenﬁ Socgegl)nﬁ -S@INRR,

eful in the treatrrent a}pd preventi on

-C@)ﬂ L FBRAL FSEODRILaSER;)NRSR e RERMHISE0-IRIACAHR®)C(0)R™ and
b’@‘ﬁ@&s w.and arthritis. They may al so be useful in
‘Nﬁﬁé atrreht of neurodegenerative di seases such
Al zIRSi |§Bele%tai fronsthe dg?@ﬁé'c@h@i%ﬂﬂd; af R°dicYepNEER'Vi 1 al
o and fu.pgal | seases. 20 Detail ed Description

'3(9285 @é@”%rﬁn ‘tsh(é)qb'Resent i nvention discl oses
pyr <’RZ9% %Efebg%d fomVihetrd p%@@@ﬁﬁg%ﬁ%%ﬁ@ﬁf ENR°R™,

represent

-CHBaR R (II)N R|%4 -0R%eBRYI-8(CIR, a(@gw%pa@bxpg(@s )R,
e Vv are as descri bed above.

'N@%ﬁ:ﬁb ﬁerﬁ{—%‘%&))@%ﬁimﬂ is selected fromthe group
onehﬁ-,t@){tg4o£n(phenyl naphthyl, 2-pyridyl, 4-pyridyl,

3-pyridyl, 4-pyri dyl - N- oxi de, 3- pyridyl - N- oxi de, 1, 3-
t hi azsl1- '@Jyl pyrimdin-5-yl, pyrazi n 3- yI and

%[ﬂ B n 55 waﬁ%@[l en‘B saqr9tenb}<|nase |r%\lb|tors and
cahQieeuseEFuMh thé’@eﬁﬂﬁéﬁ%ﬁl‘ev@ﬁ%nﬁﬁﬁﬂﬁf&g? @@alsegséé‘ for

anot her enbodi ment, R3 is H, K unsubsti t ut ed
example, qg‘anggbgmﬂqrumaon and arthrltls They may also be useful in the

treatment of neurodegenerative diseases such Alzheimer's disease, cardiovascular

diseases, viral diseases and fungal diseases.

Detailed Description

In one embodiment, the present invention discloses pyrazolo[1,5-
aJpyrimidine compounds which are represented by structural Formula I, or a
pharmaceutically acceptable salt or solvate thereof, wherein the various moieties
are as described above.

In another embodiment, R is selected from the group consisting of phenyl,
naphthyl, 2-pyridyl, 4-pyridyl, 3-pyridyl, 4-pyridyl-N-oxide, 3-pyridyl-N-oxide, 1,3-
thiazol-2-yl, pyrimidin-5-yl, pyrazin-3-yl and pyridazin-3-yl.

In another embodiment, R? is CFs, CN, cycloalkyl, -OR®, -C(O)OR?,
-CH,0RS, aryl or heteroaryl.



heteroaryl, aryl substituted wth one or nore noieties
sel ected fromthe group consisting of hal ogen, CN,
WO GR8/02568, - OCF3, | ower al kyl and cycl oal kyl , PCT/US2003/027502
het erocycl yl, heteroaryl substituted with one or nore
noi eties selected fromthe 5 group consisting of
hal ogen, CN, -OR5, CF3, -0OCF3, al kyl and cycl oal kyl,
(RB)n N2 ON (R8)n (R8)n and N-2 (R8 )n CN In
anot her enbodiment, R4 is Hor lower alkyl. In
anot her enbodinent, R5 is H of |ower alkyl. 10 In
anot her enbodinent, mis O to 2. In another

ST el 8, A, AP AR

h&tem’eiryl‘,‘j}akyl sﬂib§MUtéi$’W|th %nIéYdrl rilyte métélhé%ls@éctéh %‘n@ﬁwe group
I dyi - N- oxi t hi azaol - 2-y

d
copEtiRt maéog@n G, 1R o O o Ve Aol A oy loRtkyl

h&'é?thcyﬁﬁh q{etéﬁq“akr@ Ayl bt té&‘yvgﬂ o%%%é#&%%%o‘f&%%%{f&&&d 5 the

gndmpr-nlslsklag(bfaialqgenamN aQR arg, \OSE)HIkyl Wneccyeloalkyl,
opti pnal i ndependent |y substituted with oné or nore
moi(B )n whith can be the sa or different, ch

bei ng \| ndependent | @cted from tfe: gr

consi sti ng ofNE,\ (,?%r]

met hoxy,_ an Wﬁ 1 L2 o }El
In an a |t| on enbodi R4 12 and

addi ti onal enbodi ment, R5 is V\D 2004/ 022560

PCT/ US2003/ 027502 8
(Rs)n K ;
N 3

In another embodiment, R* is H or lower alkyl.

In another embodiment, R® is H or lower alkyl.

In another embodiment, mis 0 to 2.

In another embodiment, nis 1 or 2.

In an additional embodiment, R is selected from the group consisting of
phenyl, 2-pyridyl, 4-pyridyl, 3-pyridyl, 4-pyridyl-N-oxide, 3-pyridyl-N-oxide, 1,3-
thiazol-2-yl and pyrimidin-5-yl.

In an additional embodiment, R? is CF3, CN or cycloalkyl.

In an additional embodiment, R® is H, lower alkyl, cycloalkyl, C(O)OR* or
aryl wherein said alkyl and aryl are unsubstituted or optionally independently
substituted with one or more moieties which can be the same or different, each
moiety being independently selected from the group consisting of F, Cl, Br, CF3,
lower alkyl, methoxy, and CN, or

RO~ 5 (R,
1-2 or

In an additional embodiment, R* is H.

-2

|/&KN
/"

In an additional embodiment, RS is H.



In an additional enbodinment, mis 0. In an additional

enbodi nent, Ris 2-pyridyl, 3-pyridyl, 4-pyridyl,
woR@noebseof 4-pyridyl, or the N-oxide of 3-pyPeTyk2003/627502

an addi tional enbodinent, R2 is cycl opropyl,

cycl obutyl or cyclopentyl. 5 In an additional

enbodi nent, R3 is nethyl, ethyl, isopropyl,

tert-butyl, heteroaryl, O, unsubstituted phenyl,

phenyl substituted with one or nore noieties selected

fromthe group consisting of & Br, d, Ow, CH3 and

CF3, 1-2 QN (R8)pr Qn an additional enbodinment, R3

55 b MG ol Ao orl, crooci ment, o s

addl Ihi sanadditionaicimpadimens, R $s 24pyeid l 3 W‘ndyn\tﬁﬁymd/w N-oxide of
grQup of conpounds are shown in Ta

4'?%@5"0‘2'2%@‘1%‘#&@2@@3 igy¥7502 9 Table 1\ \'\ 1/ NN

1 1N ‘8" 2l %d'@g%l%’ﬁb‘{’\& Pj'e'/_'llt\l Fg,\lswlgﬁp’_%)ﬁ %|%L%/l%)l’i&yﬁl0p’gntyl

5 HN' 96Q@n &tiitionaiensianlienSR e sneahyl, ettel, iEbpropS!, terGBatyl
d
heteroarﬁl, Cl, unsulbstltuted phenyl, phenyl substituted with one or more moieties
selected from the group consisting of F, Br, Cl, OMe, CHj3 and CF3,

1-2 1-2
N
:%5 e /R

In an additional embodiment, R® is:

N 1-2

! 7\

(Ra)n/Q\gS (Rayn/\e/N \;
or 1-2 ,

In an additional embodiment, R® is (CH2),OH or (CH2)nOCHgs, where n is 1

(R®),

10

or 2.
In an additional embodiment, R® is furanyl.
An inventive group of compounds are shown in Table 1.
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above, and throughout this disclosure, the follow ng
ternms, unless otherw se indicated, shall be
understood to have the foll owM'ng neanings: "Patient"
i ncl udes both human and ani mals. "Manmmal " neans hunans

and ot her mammalian animals. 10 "Al kyl" nmeaps an
al i phatic hyd ar bon grocurp3 |\ h y lxa=35 ght or
Cl

HN //

cr é é é
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branched and conprising about 1 to about 20 carbon
atons in the chain. Preferred alkyl groups contain

wW@boun2256G 0 about 12 carbon atons i n the chai nPCT/B20a3/027502

preferred al kyl groups contain about 1 to about 6
carbon atons in the chain. Branched neans that one or
nore | ower al kyl groups such as nethyl, ethyl or 15
propyl, are attached to a linear alkyl chain. "Lower

al kyl " means a group having about 1 to about 6 carbon
atons in the chain which may '‘be straight or branched.
The term "substituted al kyl" neans that the al kyl
group may be substituted by one or_nore substitueats
whi ch may bE the sawe or different, eathi substitue

bei ng indegendgentl/y select 'r}d fromy/t he N
consi s of hallo, \ al aryl 'c’ | oal Kyl , 720 T€yano,
hydr ox oxy,-Najky! 9 7 NH( al kyI Sv-N-N

-NH( cycl oal kyl - N( al kyl ) 2004/ 022560
PCT/ Ui52003/ B9 012 car bc%/ Q0 0 al kyN~°
Non-limting exanpl es of suitable al kyl gr oups/lncl ude

nmethyl, ethyl, @ pyopyl, isoprgpyl) and t-butylr
"Al kynyl " meanswapNal i phati c hydr a¢carbon groupx._-N
containing at |east one carbon-carbon triple bond and

atons i hejchai n.
Pr ef erredNal RKynyl groGps have ﬁbou 2rtoyabout 1
car bon at ho_Nhe_chai nmy” a p out 2
to about 4 car60n atpns in tye in. Brafched ans
ro

that one or norastdwer al kyl s such a

et hyl or propyl Ere attachedHN l'i near al I3{nyl
chain. "Lower ag én means abput 2 to aboyt 6
carbon atons chai n whic y 10 (Pght or

branched. 7\@7 ting exanple SUI t@f kynyl
groups includé ethynyl, propyny , nyl and

3-nmet hyl butynyl. The term' substltut ed al kynyl nmeans

ror cA& e bt 2 (Pt e ahsclis s BoplomiPadpas, unless

otﬁ@ﬁbisé WhsithtedeshalPed Uﬁdér%@&ﬂﬁﬁﬂﬁé\ié the @%ﬁfﬁp éﬁlﬁ
I%ioup consi stin aryl and cyc
Ar y

atmﬁ'nscludeabo?mhwmammdmmats or mul t i cycl ic

[t oot PEERS hihts BCehel nlnighih pBETS: oo,
The '@GWI" gicavp ahaéhdh@h@hgdmﬂboh §t&§iwh|@h @ﬁay\bé @tl@@}ht or
nore "ring system substituents" which

Dr3ARBS®ANdlcoMhring Aot hiccabasit i carben wéarss i thaehain
Pllét%?rl]'éélj Qﬁxgéﬂﬂgﬁgﬁn?ém ?g;bbﬂle) L& aBBM @ caion étamsqﬂet‘tﬁ% ghain.

neans an aro
Mmprejeltred atkyl grdupisapritain abloug1 swabem 6 carbon atoms in the chain.

Branched means that one or more lower alkyl groups such as methyl, ethyl or

propyl, are attached to a linear alkyl chain. "Lower alkyl" means a group having
about 1 to about 6 carbon atoms in the chain which may be straight or branched.
The term "substituted alkyl" means that the alkyl group may be substituted by one
or more substituents which may be the same or different, each substituent being
independently selected from the group consisting of halo, alkyl, aryl, cycloalkyl,
cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl)z,
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conprising about 5 to about 14 ring atons, preferably

about 5 to about 10 ring atons, in which one or nore
w@bootloz2560 ng atons is an el ement ot her than carP@Dns2008627502

exanpl e nitrogen, oxygen or sulfur, alone or in

conmbi nation. Preferred heteroaryls contain about 5 to

about 6 ring atons. The "heteroaryl" can be optionally

25 substituted by one or nore "ring system

substituents" which may be thg same or different, and

are as defined herein. The pr fix aza, oxa or thia

before the heteroaryl root nane neans that at |east a

cd?b&hpgﬁ@'—dzg@eé] g)ﬂ NSHLi fln %gg?agfeess&eﬂlfg}s% Jikyl Sroups include

esent as atom

mbﬁly&reilaylyh -prapylbisoprapiyi anahib,atym di zed to the
corr,f N-oxi de., Non-limting exanples of 30

SUi t: s@yﬁéﬁg?%?p@phﬁw Dy&roggmamgroupEoatainipg at least one
cardbRie%tbor i&)%é!&l%d BMQ'V\FHI&H 4 b%’@rg‘gﬂﬂ% ?a%l@ﬂted and comprising

PCT/ US2003 [ soxaz
abm&iotbyahout Hﬁa:aolbgn atqmrys mz’ahleyihalri LFPraHred alkpwlrgbbu;bs have

%%ﬁoﬁw" 124 aﬁ‘%&é{ “i‘ﬁ/i thﬁtFﬁWi%ﬂadl %,Zmp?!e pre%rra%lzy about 2 to

abdiit daZtbdn %tciﬂw@iﬁ tHd cﬂ"}éhn Br@n@ﬁé@ H’?éqsbtbéhbﬁé of HorF I?wer alkyl

benzof urazanyl, indoly azai ndol enzi m dazo
groups st @ﬁynethqlu et pnprOpw raraaztalcyed to Bi Imapyrknydyu Ghain.

SREBEh W AP g A OB M i may

belstl’aléht o l@rélnﬁﬁéd N@Mﬁﬁﬁhg&éf@émble@f& shhéblle'éﬂ@ynyl groups, include
! " means an arﬁ - al Y roup .,
etmymdhprtownﬂr %b%‘nyl anrdﬁ mefindbiynyr Ehe dern ysm@glmte@@&wnyl

BB B e S O Sy Ao A b GRS

whieh nyay bé{MSamehyldlf&Ténﬂ@mHMgbbﬁﬂuﬁﬁv Eﬁlﬁgpzd?péﬁai%ntly
t t rough the a
selsgle Fian e GouRCoaRRIn A Allo) BB/ eRIaN ch t he

- al kWArﬁ‘“&éHn‘é'anaér%n@a“hc rﬁbﬁ&:ﬁ‘ﬂé'e\‘ rﬂﬂﬁ%’dh@ﬁg sp))é;ﬁ—:frﬁrcbﬁ‘g)rlmng

al kyl ar rise a |l ower -al
a@k@ﬁﬁb@b@i.lt é4$=arboiba@nw lpyeferqbly gboup6 Itcs abodlty10 céﬂben atoms.

th t he ar
TR b ar B BfondRistinkstad With e, or Bt iria SXhteme
subistiietss tvitiith WMé tHeshrAb O ldifferbat, @hﬁ lérejag d“e?i"n@@rherem Non-
atons, preferably about 5 to about carbon at ons.

linpting exaeples,ef wifakla anyl ergyps dnelade pbemdtar&i naphibgut 7

;'ugg'{-l%t Byl ¢ %ﬁn% %@légrgh#r%l%: éﬁﬁﬁcﬁghaggéb’%cycﬁc ring system

cosyirigting abodtiss tOI\bIhé@h MHYndJatzdSh? préfeealsly abolif lsl’[@ Abou®1@ ring
re as i ned above._Non i mting exanpl es of
atdims, Ry 'Ch&ﬁ@c%mte ehiBE SRg3tPEs 'ﬁ@lnlﬁ:‘@m@? pikjer 8pan carbon, for

example nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls

contain about 5 to about 6 ring atoms. The "heteroaryl" can be optionally
substituted by one or more "ring system substituents” which may be the same or
different, and are as defined herein. The prefix aza, oxa or thia before the
heteroaryl root name means that at least a nitrogen, oxygen or sulfur atom
respectively, is present as a ring atom. A nitrogen atom of a heteroaryl can be
optionally oxidized to the corresponding N-oxide. Non-limiting examples of
suitable heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl, pyrimidinyl,
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cycl opentyl, cycl ohexyl, cycloheptyl and the |ike.

Non-limting exanples of suitable multicyclic
weyokozdskyl s i ncl ude 1-decal i nyl, norbornyl, aPErES1093/027502

and the |ike. "Hal ogen" nmeans fluorine, chlorine,

brom ne, or iodine. Preferred are fluorine, chlorine

and brom ne. 25 "Ring system substituent” neans a

substituent attached to an aromatic or non-aronatic

ring system which, for exanﬁtf, repl aces an avail abl e

Ri

hydrogen on the ring syste ng system substituents
may be the sane or different, each being

iscRepv IRaB Ped PSR 20 RrsihiPrARESE dyP pyrazoly
tricdoil | h,Qt,@tmacmutmE(mwraznyyl, yritiazingh| duihoxadinkt pithalazinyl,
imgihélbg&xé{a]gﬁ@;ﬁgﬁé&mﬁ%éﬁv%&%gieggql)] rgzmt SSndy32aindolyl,
4 L 02: . .
oo R RSP SO ot ey paafpauhozoin,
thiﬁhbwmhidm, ianlrry)ldm/iridyl, iTtetarzEp?ﬁqyrll,t inoguinalinyl Kgenzgiagaindolyl,
t t hi o, . het lyl, Y1Y2N-,
1 RAVBROAY b Rtz roNERey TR K 1 YoNGCo. Cwier el n 71 and
Y2 fe‘g{aelgﬁ Bp%r?l%ﬂ@l”%eaﬁé bherAnik@ngrauipanividep enslant byd alkyl

sel fromthe“group consisting of hydrogen, 5
aralaeypreviaugly, desedbed dPiejerred pealleyls €paIpyise anighies alkyl group. Non-

58 el SO SRR 06 B4, 24l e
n%fh%ﬁééﬁﬁhﬁéﬂ%hfﬂﬁe Boha to tHoparehd mdiely istrroagh ite atikiyth

ne or nore of the atoms in the ri syst is an
el erfédiylaylieneantaan slvban/- 9roHPdR &R’S‘Ffbxﬁ eﬁli”wgaaf aryl are as
oxyden or | I > Non-
PRy oy et e el dlerks bR [Bleraiol BRAIS: Non
lirhifiRg leixaehplés wE4 enitatieafliedamtigioeipeds dalyk Mhedareitodha parent
about 5 to about 6 ring atons. The prefix aza, oxa or
mpistwisgereHah $8e@Met er ocycl yl root nane neans that at

| eas ik iO O ' [ oPhRIMdYERP ARG isySteyn
i's picé%!eﬁlﬁ}gs&garnlsﬁg at gfrgrﬁ%@%ha ion a hgt@erocgg}, I

y
campisingpbext 8 to pbouetd earboncitors, preferabhaapowd, 5 fosakeut 10

N B y 5_N - T i :
carbby aidion. Wk STE e e GIBHR AR S5 b7 e Atoms.
Th@\égabémyr cat'Be BRtiGHARYAIDAkiItESH Wit a1 domaréd Yring system
substituted by one or " nore "rjing system sub t]J_t udent s"
swistitientalywhishimay bartbe samé ordifferent, afcharg a8 é% ined above. Non-

_defined hereip,. . i f
HpBISA Thlc DA EAER, it ngh a0l
CPAEPERPO BYEIOBeRY casicishe pyl @xiddke dike INSAdimitinglexamples of suitable

R eIk OB rRABIBY L BP TR Y BOSTS i Eng the like.

“Halogen” means fluorine, chlorine, bromine, or iodine. Preferred are
fluorine, chlorine and bromine.

"Ring system substituent” means a substituent attached to an aromatic or
non-aromatic ring system Which, for example, replaces an available hydrogen on
the ring system. Ring system substituents may be the same or different, each
being independently selected from the group consisting of aryl, heteroaryl, aralkyl,
alkylaryl, heteroaralkyl, alkylheteroaryl, hydroxy, hydroxyalkyl, alkoxy, aryloxy,
aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyi,
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pi perazi nyl, norpholinyl, thionorpholinyl,
t hiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,
W edonakapelr ot hi ophenyl, and the like. It shoul dPOEUSZIDE 27502
that in hetero-atomcontaining ring systens of this
i nvention, there are no hydroxyl groups on carbon
atons adjacent toa N, 0 or S, 25 as well as there
are no N or S groups on carbon adjacent to another
heteroatom Thus, for exanpl inthering: 42 51
N H WO 2004/ 022560 PCT/ Us2004/ 027502 15 there is no
-OH attached directly to carbons marked 2 and 5.

ara‘?‘o&g yny?lyblk fé‘ﬁﬁgﬁylaagﬁé L;n%v%ﬂééglﬁl@%gl aq%}}g(ﬂfocgrylthlo
heteefagylttiol, ai’bl{whhlbahé’gdreamwmld) cgclbalkgfl, h@ltémayélylalvqug\l-
YRR ey BD: and VNS Olngvnese B ki Yaonay be the same or
|
A 8 PRy S50408 S EBEAE Wrcn,
alkyli aryl, g Eh‘eﬂ@ioaryl and al kyl are as previously

2l ko TEtGPEYAV® REHATS oSl e SanpaeE o Multcyclic
rirdy $ystarm cwnwisiing% a BOUIE P ¥bbEtY] OTRAG ¥tom& Bheferably about 5 to

quinalin The bond to the parent noiety is

ahaut d0gina aii@nm, lcboonerpdrr@xq of the aton@anstha rifg-syistgrh is an

oot rﬁ?ao@'yﬁ% L

cd\dmlmnhiécm thTh(;ege exenpl db‘né og( éliébh@/dﬂ%éﬁﬁlfﬂxat@;d@d)r"eﬁéﬁﬂlﬂ&he ring
i ncl ude r oxynet an roxyet hy c nmeans
SYRTETRL YRS RFIETPOXaXty CoDiar Jbpieh 16 ROV ting Siasup T prefix

a22f1b%h or 418 e HeQnghgggaggclggrsofﬁam%gw?% ﬁ%fﬁe%fst B%ftrogen,

owgebaun)shlfurpateherersaécawyss pmstaat asa ﬁr@/ﬁbn&lﬁkw -—NHlm g
5Py 1 e S o 1 2 Bl 3855 VB
N@B4); H(@os) Qfdﬁépaﬁd%%!k‘éh shiéxe prstéétel RGBS a?é also coysmered

previ ously” “descri bed. The bond to the parent
partsoftﬂaﬁdngﬁntmfe Therhesaxdcyciybean bmqptlngallyesamqmttdeddﬁy one or

méFé' 'trﬁgls%ls%nq %BBsﬂtﬂgHéd %h?&nz%l trP1e sa'me %P gtﬁ%rgnt and are as
defined herein. The nitrogen or sulfur atom of the heterocyclyl can be optionally
oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting
examples of suitable monocyclic heterocyclyl rings include piperidyl, pyrrolidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl,
tetrahydrofuranyl, tetrahydrothiophenyl, and the like.

It should be noted that in hetero-atom containing ring systems of this
invention, there are no hydroxyl groups on carbon atoms adjacentto a N, O or S,
as well as there are no N or S groups on carbon adjacent to another heteroatom.
Thus, for example, in the ring:
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20 " Al koxy" means an al kyl -O group in which the al kyl

group is as previously described. Non-limting
wex@nptmso of suit abl e al koxy groups include nep¢Kg2003/027502

et hoxy, n-propoxy, isopropoxy and n-butoxy. The bond

to the parent noiety is through the ether oxygen.

"Aryl oxy" neans an aryl-O group in which the aryl

group is as previously 25 described. Non-limting

exanpl es of suitable aryl oxy %roups i ncl ude phenoxy

and napht hoxy. The bond to flRe parent noiety is

t hrough the ether oxygen. "Aral kyl oxy" neans an

thFéldod Ry agfa%Hedmg\eﬂkb@c{a%ngfrﬁé#%h PEOYB | S as

previou escri be exanples’ o
sui t wbkwyaallﬂyl’kmeany; egrallkpsyhaﬂcyl-ugieupHRWMDﬁw alRgnyt-and alkyl

SRR R ﬁé%/feaﬁa SR RS9 antorp gover alkynl and a
Io%?éh@?gw Oa‘ﬁé%nd é‘déYéﬁthhSnethatg@e@ﬁoﬁéﬁkylﬁﬂon-hmltmg

group’i he al kyl "group 1's _
exarsples @édwta&iaalkmytallqg geowgepinebidef prepatgybrhethgl . kyl t hi o

ohe BkeRerkiie eans 4 RrGuafhFabYCreuh i whithhasteroan and
alRfadte sapratiblsiy-dedchbed) Préf@r'réd!‘ hb’ﬂ#oé‘:’a]’llyl&&@h‘t@lri é IGWer alkyl

previously 5 described. Non-linmting exXanpl es
greupt Bendinzitigg examplasceiptitehls @rwyﬂ)bmmstlhcludea}yddylmethyl and

iRl THERGHRT: 48 RRlEnEALRR jeichdne oy P
whi ctHyidhexyaillofl kmbags QLIﬁOI-akﬁSgrdlmevﬂmlh xalkqﬂiscas Beiously
a suitable aral kylthio group

limi t
d¢fm%dblé’?%f9|rfga Wéag’@@ﬁw&aom tgin Inwep aftorhiNoslimiting examples of

U ARl bl Hoiyd® IUEAROANY pnd TRk ¢
:{ kgﬁgmnd ang HBGK@) | BlkylG¢O fredriuyeloaiiyb-Oi)- ,@!‘@Up in which

g YAl P g VIoUR, s Barn %%onﬁ?aﬁég RArent moiety is
thes ht@e%@onﬁrlﬂr‘é‘?erré@acillb@ohtd?ﬁa%@gpb ?Lonyr] I?rHltigu@%%mples

aryl oxycar bonyl groups include phenoxyca

of@gableoaqy&gmmynoludeiﬁomﬁ acatyl ang pﬁm@apaylent nm ety

ar ol PP RGO ol B PRG3R arole g Breviously

dmnbem Eha@behd exApAeAY mdistg WP tHréu ﬂi’é/b%bﬁﬂf RRMMlimiting
The bon?ltothe parent nmoiety is through the

XRMRIEH f Suitalie grauns ipalude h?é\iﬁ%' andl & RgPhtew2) - group.

Prehalikse" HRSarfaIRy LBO§foUdin which the alkyl group is as previously
described. Non-limiting examples of suitable alkoxy groups include methoxy,
ethoxy, n-propoxy, isopropoxy and n-butoxy. The bond to the parent moiety is
through the ether oxygen.

"Aryloxy" means an aryl-O- group in which the aryl group is as previously
described. Non-limiting examples of suitable aryloxy groups include phenoxy and
naphthoxy. The bond to the parent moiety is through the ether oxygen.

"Aralkyloxy" means an aralkyl-O- group in which the aralkyl group is as
previously described. Non-limiting examples of suitable aralkyloxy groups include
benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent moiety is
through the ether oxygen.
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20 which the alkyl group is |ower alkyl. The bond to
the parent noiety is through the sulfonyl.
wO 2oiglozashd onyl " neans an aryl -S(02)- group. TheCDHUSZH03/a27502
the parent noiety is through the sulfonyl. The term
"substituted" nmeans that one or nore hydrogens on the
25 designated atomis replaced with a selection from
the indicated group, provided that the designated
atom s normal val ency under e existing circunstances
IS not exceeded, and that t substitution results in
a stabl e conpound. Conbinations of substituents

and/, h 1 SSi i . .
cont RGBS At SURRSCHREPIh Guflth the AhGGroup s a5 previously
deSermsy INBn-Imitingt @eineples ofistitalsle ally/ltviagtoups\iiiude methylthio

2004/ 022560 PCT/ US2003/ 027502 , 17, conpound tlat IS
angugthylthienths bpowh iR the parent m%tyi%ﬂlfa{'rg'a g 8 usef ul
degr, " i Q. ' ' iousl|
f or napifilosHeand an drAf%: ’2@?8@%@%‘8@@2@2ﬁf.pr?%“e’“_sy
ddsefibed. sn-imitingyexargtes taf sedableeayithio growpsainciude phenyithio

o r St v bk B i e B S0k

het enpak RN ﬁwQaHQ%ﬂtéréﬂ%@S- yroupipashich thdaralkgbdroup is as

schenes,” exanpl es and Tabl es herein is assuned.to have
previeusly desgabed. Aomlimitingaexamplerafea suiiabie atalk gepup is

f ungt. onal ,ar in i LGPt ected”,
bk Ehhe s POPAA 1 BT B AU ol GhRe suflt? =0o°

pr eclhugsybatosil efeshgien aikgt-0-00s group Héord-linpiing exaragles of

SL%I@bt%@ngma@be@%g gpﬁgjjgsgiplgﬁxgéum#ﬁ]%xg%ar&ég@lge{necgé@ogycarbonyl. The

' ' ildh Il b
o R Bt e BoRE i Bitudh b8 eSOl 25 "Tor axanyl e,
T. WAr@orgsmbenyldmeanBrant ayi-Or6(Q)-@rpspi Nondigziﬁmg;examples of
S S5 oo By B lereom
Tlg%ﬁomﬁo tHd Bareht ﬁﬁﬁfe M rblige e erbbRylFornula 111, its

nirt1ron on each oCcurrence i s independent of its
def i "irtikoryaerbeng! easnisean aedi-eREQ)- grounsbantisiting example

he , Cion” s
ot suie apppicerhyn A By Ry R ERTE TRE Hor to the parent
moR& 6 id 1hesu &boAgl. Wel | as any product which

results, directly or indi rectI%,Qrfrom conbi nati on of

the ¥lksuifanyl"zoeangap@liemS{Oph araen SpeieTed gros Aedhose in
which the alkyl group is lower alkyl. The bond to the parent moiety is through the
sulfonyl.

"Arylsulfonyl" means an aryl-S(Oz)- group. The bond to the parent moiety is
through the sulfonyl.

The term “substituted” means that one or more hydrogens on the
designated atom is replaced with a selection from the indicated group, provided
that the designated atom’s normal valency under the existing circumstances is not
exceeded, and that the substitution results in a stable compound. Combinations of
substituents and/or variables are permissible only if such combinations result in

stable compounds. By “stable compound’ or “stable structure” is meant a
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Prodrugs and sol vates of the conpounds of the
invention are also contenplated herein. The term
wO pooeeaigy, as enpl oyed herein, denotes a conpons2003/027502
that is a drug precursor which, upon adm nistration to
a subject, undergoes chenical conversion by netabolic
or chem cal processes to yield a 25 conpound of
Formula I |1 | or a salt and/or solvate thereof. A
di scussi on of prodrugs 1is pr9vided in T. Hi guchi and
V. Stella, Pro-drugs as Novel' Del i very Systens (1987)
14 of the A C.S. Synposium Series, and in

o RATAFY 8Pl OO 20 A
frétarayeeactioPneiziire bardhfarmutdtionhinty en efficacipusahethpeetieiagent.

by referencg thereto. V[)2094/02256Q PCT/ US2003/ 027502
1% i e onkigBAly Substuiedamesns smtianAbsHbtigion with fhe

W@% iSld ity Wi th one or nore sol vent

SHrol ecu egﬁgTﬂﬁfds p%wgzm%t%%ssoci ation invol ves varying
degrleskoufl dlsmbe natet that ahg ietdroattinm guithi undatidfied) valences in the
hydr ogen bondi ng. In rtain .instances the solvate

tey) PP gaSeapamBes s bRbles Birein & aS3iimet o RAvR ey dpgen

atBR ® sutiRf) tHehjaléfdecul es are incorporated in the
crystal l'attice of the crystalline solid. "Solvate"

encoipesseRinstional houp inoa compsaingrig teredhtpaptested”, this means

. - | L I ' I L vat
B2 op A ey O F R TRuRbedid SRRl S
protéotiecisiéé wihenehe coviiotindtie sabjectdtbtos® latpibnMBUREIMESrbecting
ctive appunt” or_"therapeutically effective

H2O. " Fff
argHBs, II‘I"H"? ge%‘éme y thasequith prdieanyskiliip e a5t a2 we esry
reférofiof RTBARAUAIPRAMOINRAET Rr SAKHIE P\, GreBRbleY 81
Prodastivedstoups dpergartc Syattelsisof180i Y, aViley) N tvarly. or

b TR S P SHBRISISRn B2, SRR o o oo
tir’ﬂé‘i’rﬁﬁﬁy eOnstifes Sy SR Fdruta neﬁa@@gﬁmeh JrPE&RH Bcddrtence Js

_herein is 15 understood to include reference to salt
indepertsit ofiits definilonat every other cetustkncehe term

"sal N . I «Jerein,. denotes acidic salts

t or Atited RS BRI “AihPofiof A MERARS ke eRodPhes a product
campriEieg thesepdaifiddingrstivhishin o spsdiiicd amdudts, Fsdadl s any

bases. |In addition, when a conpound of Formula Il
preguetaviish pesultsa disgsticomipdiseqtly. frope gombination af dbe specified
o W ; et () i m dazol e, and an acidic
'”%ﬂ%@?'@ﬁ‘?ﬁs@gﬁ%@@ﬁphﬁm limted to a carboxylic

aci (Rrodnigst amd solsalgsiofribe coniposihils mhtheiventioredresido

ool PR AE S A et b, S oo Fordins dehcios o™
compound that is a drug precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical processes to yield a
compound of Formula Ill or a salt and/or solvate thereof. A discussion of prodrugs
is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems
(1987) 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug
Design, (1987) Edward B. Roche, ed., American Pharmaceutical Association and

Pergamon Press, both of which are incorporated herein by reference thereto.
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(i.e., non-toxic, physiologically acceptable) salts

are preferred, although other salts are also useful.
w@004922560 t he conmpounds of the Formula |11 mayPGEUS2003/027502

formed, for exanple, by reacting a conpound of Fornula

Il with an anpunt of acid or base, 25 such as an

equi val ent anount, in a nmediumsuch as one in which

the salt precipitates or in an aqueous medi um

fol l owed by |yophilization. %enpl ary acid addition
salts include acetates, ascd®bat es, benzoat es,
benzenesul fonates, bisulfates, borates, butyrates,

e AP i DR o oo

with %badr&ﬁoré@éleéﬁﬁﬁolmtdmmhwﬁwm association mvolves varying
napht hal enesul fonates, njtr at al at es

deQw&M@%@“F‘@W@@N@QﬂQ@%W di@g EM@?&#&tt@’\é/‘\%ng In certain
insfd Oc{%g%?és?ﬁrat?%ﬂ G¥lca ?ﬁle (fflﬂéiﬂéw §8r exathprRiWBen one or more

Iocyan uenesul fonates (al so
soWBﬁt/\ﬂﬁomuleﬁaﬂeahesrpbrated in e tiyistal latiicel iof thenerystalline solid.

“SGrietenghmprsgn o oedbio 5RASh HBAFEh SR G, HeBfimiting
ex@%@?@%&ﬁfa% s&%ﬂé@%@lﬁdé@mambté@ usetthnoldtes exadbledike.

erge et al, Journal of Phar maceut i cal Sci ences
"H(/d&’t’e'r")ls&ﬁ@jlvatemerraln ibewsalvent melpadeiishkC.J. of

Ph

Pr g:;:' c%u%;f Crﬁ@é%lgsg) h%&é%lc%%e?i%éﬁggn?tls fleanf &8
de%[aﬁéé an aNeVN(&F l@onﬁjwndmrﬁﬂeo@aﬂuen Bbtie pfrésedt n&vamngw

mnistration, \Washi ngton we
eﬁébnmfurﬂnbtﬂltmﬂ'@sClaKéS)u acbthys &E?@bc“ﬂ%&'& Heﬂ Cf @‘Pé?é%'&
t her e

ardgfiorafiies iip oGl e verfaiieefiees o 100 e Ao

and m\fét@ﬁ'ﬁpwm?bﬂ Bornauta il callea feran saltswhich arelalso witbim the

as cal cium and g
R Eytc i e
un%e?ytébg I?S(@S@I@d'@ ﬁa?éren'betiéfsélts fHErBss unfidd cthbiwisaMiridicated. The

aci suc 15 arginine, | ysine and the |ike.

teBassali(s)"; aoegeployest henalmgieg\omqoamdmsaﬁg foroed M@hﬁnqrganlc

SRR S T S AR (BT e
bé¥e§| fvad HM aj1§en G%otnp SlineRsfHOrmut HE b(yrhtalrsrbbthd! Hsasuymmety,
|

et i oG i o sk o
o TRk BBl A28, BB L Br 3o Pod o anc
afehelnded witirbthepleamisalt(s)! asalised herein. Pharmaceutically acceptable
(i.e., non-toxic, physiologically acceptable) salts are preferred, although other salts
are also useful. Salts of the compounds of the Formula lll may be formed, for
example, by reacting a compound of Formula Hl with an amount of acid or base,
such as an equivalent amount, in a medium such as one in which the salt
precipitates or in an aqueous medium followed by lyophilization.

Exemplary acid addition salts include acetates, ascorbates, benzoates,
benzenesulfonates, bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides, hydrobromides, hydroiodides,

lactates, maleates, methanesulfonates, naphthalenesulfonates, nitrates, oxalates,



10

15

20

25

30

acceptable salts within the scope of the invention and
all acid and base salts are considered equivalent to
W@ b@4/022560 f or ns of the correspondi ng conpoundsPE¢DDS2003/027502
pur poses of the invention. 25 Conpounds of Fornul a
I1l, and salts, solvates and prodrugs thereof, my
exist in their tautoneric form (for exanple, as an
amde or imno ether). Al such tautoneric forns are
contenpl ated herein as part qf the present invention.
Al'l stereoisoners (for exanpl geonetric isomers,
optical isoners and the I|ke) of t he present

[ and
pgoip%t%gi%ébue fté%egglcla oundﬁj as aéuth%t e sa%’Fes%, and
thimlyenates, tiluemesytfondtasys)so k[@v@ﬂééké@?ﬁ@@ )} and the like.

[ US2003/ 02750 20 whj
AdRTEORSNags IHbaRER 26 dsBRGIY Fonsiebe SUktie foh a6 panation of
ph%é&@hﬂ@al@%fh%fs‘f?orﬁ PR SH4H eﬁﬁé‘al%n%o ¥Rk

the absencé of asymmetric carbons), rotarrerlc or s,
dla@lﬂ%ﬁds Blfeﬁ@mrdamijaBBegaaGWr Jourmal afPhammaceutical Sciences

(1592) SERLALEE 2 S, WSS PirEEA Bbocf S 201217

Aﬂd@‘%n @y La/ anb Bravyice &Y Medidingl Ghémmtn/ St 906R IA&%@Ehﬁc Pfress
corrpounds of the invention may, for exanple

N§W%er§n@n%m yhe Qyange BeokdFoogd s‘SoE?ﬂ.igAdnﬁmﬁﬁ@tI% Washlngton
DIABr [ QeiRY Al diRBIob AR THE Sodholidd pgfé.ggg('}g fegence

ereoi somers
thefetbhe present |nvent| on can have the S or
configuratiop as defined by the | UPAC 1974
Recoé???éﬂ@'é’ﬂ( Bﬁ%‘csﬁ 8 infda gmpronine salisyalkal spetal salts such as

sodt@hY y appzf’ﬁd’?&fé%swﬁf@al@%llldh:ﬁ% edrfh r'n%’ieg r ogg 388% ps calcium

equal e salt vate an
arghenaignesiens salts, salis véibneganicriasestfor examyleeganic amines)

sitional i sqQnets mates or u of .the .
Qi Rdone RTINS, HHHET Bhier rel sileafith Agitoaes such as
argihied iy $ife Badane iRe "B&st ﬂﬂf n- cdﬂtsiﬁﬁ{q $:%%ps'rﬁay be

particul ar, the conpounds of Formula I can

quattarpized véthoagenta surh asiower alkyldwalisesie s metbylc gthyi,rand butyl

CHERY. BRormteRAREF oS} e AR BT BRI, and
dibotypsuifides)p fongreiainihalided (eag edeoybaatst dre éteameiﬁlbhdé@

t he t her f proliferative di seases such as cancer,
brgTdRH AL @/ddq?%%aaeékyl brlides (8-qchanzy! and pianetiyk breseiges), and
otfk ol ogi cal / neur odegener ati ve disorders, arthritis,

i nflammation, anti-proliferative 20(eg, ocul ar

r et |Adb§mh~|§zc)ld salis mddjaseaéaﬂ]seare intended &o be phasmateutically

aqoclﬁiegf%ig eﬂlt%méhlrbthg&sgtgés I&ﬁc’qe g&%ﬁg&? gg a?l?e{ggf gﬁd %rage salts are
considered equivalent to the free forms of the corresponding compounds for
purposes of the invention.

Compounds of Formula Ill, and salts, solvates and prodrugs thereof, may
exist in their tautomeric form (for example, as an amide or imino ether). All such
tautomeric forms are contemplated herein as part of the present invention.

All stereoisomers (for example, geometric isomers, optical isomers and the
like) of the present compounds (including those of the salts, solvates and
prodrugs of the compounds as well as the salts and solvates of the prodrugs),
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di scl osure of which is incorporated herein. Mre
specifically, the conpounds of Formula Il can be
was@fiok2sen the treatnment of a variety of cancReBPS2003/027502

including (but not Iimted to) the followng: 25

carci noma, including that of the bl adder, breast,

col on, kidney, liver, lung, including small cell |ung
cancer, esophagus, gall bl adder, ovary, pancreas,

stomach, cervix, thyroid, prgstate, and skin,

i ncl udi ng squanous cell carcfFHoma; henat opoietic

tunors of |ynphoid |ineage, including | eukem a, acute

i Ghi j e hEel 1.2,
s pHEPRKL VLA At A o MTRPOIL Batihs AVHRLE
SURSTILUEBEE) 08¢]0ainGGshantibrieyicibons (whictigha éxisvmﬁékgﬂ‘ﬁthe absence
R AR e ———
arbidb‘ﬁ?éfﬁplaité@{/v'ﬂﬁlrﬂﬂeas“c%@.o?ms VbR, adWfe ggﬁﬂﬁHac‘l isomers
| eukem as, nyel odyspl aStic syndrone and pronyelocytic
(stelulaenics exampleyfopyridyll and Sepyrityialindividgahstereuisardersopof the

f] .and .. rhabd osar c ot rs. of the
cogtf R TR RRB ARY. 16 SEAIobEy Beabofartinlufieg of other
is@Pbrs oY ntiPbe BEHIREY, 35¢ XEMpIR, B8 FEcemEtes IR SMBher, or other
and ot her tunors, including nelanoma, sem noma,

selegtad oxaraaismners. Toeehirabeeitetsef thedaeskentdnwention can have the

' ey | Licul.ar
S 8L RESHERHTor L ALAREDY DTRA Lk Lol Bllons The e
of @K sernts 'tsadt","egvbs"i"prodrlig'tahd tHealikeR iintdredert ﬂo%hddﬂkllapply to

eneral, inhibitors could act as reversible cytostatic
th%&é t A ANdRRPAR CE@RANtOTETS: HiereqiSamAES, 1o eifytautomers,

i f L Le 5
I R R R LN L h e

f arriThaad:omneumardingdbyp? fnvention maweip;}]ia!mth_analbgﬁjais ,
rt]s, . .

PrRbeeSanaPartgyghdi FERORH S PEForhatadf saneps hikiigrmgf protein

1T r eldpahdent! dD‘I&%r '
klf or mat icgzégtih%f(fygﬁnﬁmt gry %rgv\'grlGizé éoﬁss(ease, ,fc{rga%lsép all(?ftcez;\{? |an

(G Be CD2, Eoikbi GRKS, Stk CRIKE andrgaksi Tihe cibivelhsam@dunds of
= PUE LR SlodkSi e bbb 58S S50t e Bpasps suen
ay carRt, dutoimmané dileaCBiSvit=s disteebY SfingAl dik88ses

phosphoryl ati on of tau protein (J. Biochem .(1995 . )
nepiglogizalinleurgdegenerative disorders, arthritis, inflammation, anti-proliferative
(e.g., ocular retinopathy), neuronal, alopecia and cardiovascular disease. Many of
these diseases and disorders are listed in U.S. 6,413,974 cited earlier, the
disclosure of which is incorporated herein.

More specifically, the compounds of Formula lll can be useful in the
treatment of a variety of cahcers, including (but not limited to) the following:
carcinoma, including that of the bladder, breast, colon, kidney, liver, lung,
including small cell lung cancer, esophagus, gall bladder, ovary, pancreas,
stomach, cervix, thyroid, prostate, and skin, including squamous cell carcinoma;

hematopoietic tumors of lymphoid lineage, including leukemia, acute

lymphocytic leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T- cell
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Conpounds of Formula Il may induce or inhibit
apoptosis. The apoptotic response is aberrant in a

wae 2004022860f human di seases. Conpounds of For muPEr/U$1003/027502
25 as nodul ators of apoptosis, will be useful in the
treatnment of cancer (including but not limted to
those types nentioned herei nabove), viral infections
(including but not limted to herpevirus, poxvirus,
Epstein- Barr virus, Sindbis V|rus and adenovirus),
prevention of Al DS developneﬁ% in H V-infected
i ndi vi dual s, autoi nmune di seases (including but not

b s ot o ARAARATRAEomaS oty eliymphoma
ard Bhrkéﬁ'slym@mma;m s, WD 2004/ 022560 PCT/ US2003/ 027502
22 infl annat%a:tiubomel di sease, and aut oi nmune di abetes

el | PeH&iopoi BHE Oh BVRIGId dngageyrinelging 3fute @ndheemic
mggfr?glehﬂhg ®LiKkePnids Zﬁ?éi@ﬁ?sﬁiaéﬁé?@ﬁby@gp%ﬁgfq%ﬁ?%@c leukemia;

ntira, Parkinson sease
scl etuosirs,of meganchyinsl priginpimchsting fiprosarcomis entar

a E&y and cerebel | ar degeneration), 5
*W%’ PSR ?c syndromes, aplastic anenia, ischenic
| Nj USSR ehetestratidny pé‘ﬂﬁﬁé@él%éff{/oﬁ‘éﬁ tef, Hudifi roke

and reperfusion injury, arrhythm a roscl eros
astfgqytpmaduel@r@blastcana(ﬂitﬂma angseiwahnemad) sedses,

he tno Ilmtedto
o ol ffiBts, HARRRE ckemiing i diinos éa@%%qao{ﬂne@a
osieememao&enb@@romesplghmk@dstﬁhalker‘éttﬁitéiﬂhbmwEh&ﬁbi@%mdblar
ted to osteopor03|s and arthritis) 10

not
Cad?&rlainrﬁn@%ﬁ'?ﬁ@@qmﬁ -nosi nusitis, cystic fibrosis,

I DAL
DBk ) PRt oo SRR ot
gemarahmdubﬂme ookl adteasalevefsilue |cytdstaticitferds vHidtAmay be useful in

These agents woul d therefore be useful in
th?ﬁ '5*? Y gi5eg ?Qrg‘%%ﬂsg@i'fﬂa%twwmrﬁ@ BeulAG

pr‘oiiféréﬁ?n ted %Hbé{mgh%@taiesh?@é}ﬂés%fg%ﬁﬁlfaﬁjédell?@rh@gﬁ'é h&§posis,

POXVI I US, stern-Barr virus VI Tus
n%LderfthrDma@ms GEiherosalésosi$, edmonbey fibrosisparthlitisy pseriasis,

oo DO st EBRE FRRNing AnBlopiditY Bhasser surger,
hytrebpiigeear frmiativaSsinA8mneRBAEEoWY BEd4WY, tﬂ@'n@ﬁlé'nwldhhe

initiating nutagenic event or by blocking the 2

rejpclignesad X@fSh@PE ard fupgahinfeations. t hat have al ready
suf f@&ﬁ%oﬁﬁgé BPEbm@a i %ﬁg‘é‘%m % uddflith b€ tRBRRent of

€ uSe
Alzhelmnrts digeaser@s suggested by the recent finding that CDKS5 is involved in
the phosphorylation of tau protein (J. Biochem, (1995) 117, 741-749).

Compounds of Formula lil may induce or inhibit apoptosis. The apoptotic

response is aberrant in a variety of human diseases. Compounds of Formula Iil,
as modulators of apoptosis, will be useful in the treatment of cancer (including but
not limited to those types mentioned hereinabove), viral infections (including but
not limited to herpevirus, poxvirus, Epstein- Barr virus, Sindbis virus and
adenovirus), prevention of AIDS development in HIV-infected individuals,
autoimmune diseases (including but not limited to systemic lupus, erythematosus,
autoimmune mediated glomerulonephritis, rheumatoid arthritis, psoriasis,
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angi ogenesi s and netastasis. Conpounds of Fornula |11

may al so act as inhibitors of other protein 25
whewaseseo e. g., protein kinase C, her2, raf 1, P¢EKS2003/027502

MAP ki nase, EGF receptor, PDG- receptor, |G-

receptor, P13 kinase, weel kinase, Src, Abl and thus

be effective in the treatnment of di seases associ ated

with other protein kinases. Another aspect of this

invention is a nmethod of tregting a manmal (e.qg.,

human) havi ng a di sease or dition associated with

the CDKs by adm nistering 30 a therapeutically

e Bof Shbare Bl B8S Ay Bghlskor ™ @
ne@:@%@@ﬁ@tﬂﬂv@&ilém@m@mmhg MR nbt it ko Alzheimessadisease,

onpound to the mamyal . A preferred do ag I s, ,about .
AILS g0taied ds0TEHig) ReTRSaRSy SREFGATRUORTC (ierel SRt

ret%tbsu[? ggﬂ%\? %el s?ér@1 %Hr%tto?ggrﬁfé%r@?dg&;ﬁgf@%n'eﬁatlon)

myéqmi;@praétlcfsyﬁdrdmésa dplasticanesniph eschammwalasyo@ated with
acceptable salt or solvate f .sai.d co

m ghagargtﬁoqq,,sgo}(ﬁ@gqtrpgﬁ %9” iy, %Er%yﬂg?lar aﬁwrosclero&s

to%ﬁlﬁfﬁd&%ﬁ' Shicéi 'i‘él@te?f RIe? dideRBeb hﬁém@folé?laﬂetﬂ&é@édsyancludmg

one or nore of anti-cancer treat such
but At krhited td bWWanmn@/ and aplastic anpmia)adegenrelative diseases of

thégf&ﬁgféﬁéleg@ Siee iy %Plgpgﬁg@ﬂjg)éﬁﬁﬁégsuc o?ofro&s and arthritis)

as? r%ltlvleorh‘ihﬂswﬁu%iitlsl icybficefibrosis, BNipletselenosis viddagedissases
as cisplatin or doxorubicin)); taxanes (e.g.

anldaoalstcerealrt axol); topoisonmerase Il inhibitors (such as

et oposi d§‘%ﬁ“q3 éﬁwgﬁ; aa% nl’]lHltBFg 51 the'Spk§U&dh ﬁﬁ)dugate the

iri npt ostar, or  topote
level i cbnulanReIAaghd wllagwﬁhes$smbhseaagpahslwmtddélherefore be useful

i 4S5 SRRV (P
pq‘p@hﬁg SFue al{ér&ﬂ@é\ﬁllﬂ{;sapbk\)lrusaEg)%téﬁ-tB@é?Pthe%lﬁébl§ Rira§ and

T ex atin ents (such
ademmrosom de ( TEMODARTM from Scheri ng- Pl ough
Cor poration

cycl%‘ﬁfﬁBQBﬂ@?nggyfmlﬁgﬂﬁ &@Mml\évpi}er Ta¢ %I’igljilg(? 8p%mgprevention of

fé/'éﬁﬂoﬁ% defmed as inhibiting the development of invasive
C%&%A?A‘%ﬁ\‘/?ﬁ F L 10-di brgom) 8- chl%ro 1h
caticey 8y either blocking the |n|t|at|ng mutagenic event or by blocklng e

5H: b I
ProBTeRIR)| o S earalsa EeHE Y hege AR Sl o J‘é,“*ﬁ"“““b"“"g
tupfdd ré@pde. f rom Scheri ng- Pl ough Cor porat| on,

Keni | worth, New Jersey ifarnib arne tra(

RL15mPPHBAP O FOTENS IHERVRISE.S Lais in ik é'“@ig
a,ﬁa{)ggﬁgg,s BhaLSLBsidsfnsf erase inhibitor from Merck &

Compounds of Formula Ill may also act as inhibitors of other protein
kinases, e.g., protein kinase C, her2, raf 1, MEK1, MAP kinase, EGF receptor,
PDGF receptor, |GF receptor, PI3 kinase, wee1 kinase, Src, Abl and thus be
effective in the treatment of diseases associated with other protein kinases.

Another aspect of this invention is a method of treating a mammal (e.g.,
human) having a disease or condition associated with the CDKs by administering
a therapeutically effective amount of at least one compound of Formula I, ora



10

15

20

25

Company, Wi tehouse Station, New Jersey), BM5S 214662
(a farnesyl protein transferase inhibitor from
w@eioghzsedMyer s Squi bb Phar maceutical s, Pri ncetPCT/USE08/027502
25 Jersey); signal transduction inhibitors (such as,
Iressa (from Astra Zeneca Pharnmaceuticals, England),
Tarceva (EGFR ki nase inhibitors), antibodies to EG-R
(e.g., C225), GEEVECTM (C-abl kinase inhibitor from
Novartis Pharmaceuticals, East Hanover, New Jersey);
interferons such as, for exaffple, intron (from
Schering- Pl ough Corporation), Peg-Intron (from

p@hﬁcéﬂﬁcﬂﬂ&’ép%l@@?ﬁ{oﬁ%%% 5’%#’?@ uBa 48%Re nfammal.

Cor poration); hornona erapy co atrons; aronmatase
conbh paefeors;dasage @s abadtr 0.86% ¢o B00awgugaf bodpdveight/day of the

R Pl AT AR b A Seh et bt 25
mlk;/lglg@f%dly vV@iC%h’@d&l/ of & b@ﬁf&ghgﬂﬂ’Fg'rrfnﬁﬁ ATofS pharmaceutically

gﬁal an, i or anmbuci |, i pobr oman,
aceepiaity sakh erspaienef, said cemrpplusdet hi ophosphor ani ne,

Bus j . ine, . Streptozqcin L
Dacgt egg?rﬁgaﬂﬁf%% ‘W%'P_kgm@bﬁrya%?%@? use%u? in combination
(abmiviisieaed typethereor seqliehtigiiiy Witteond bH Ara B BAti-cancer treatments
pEosph te, oxaliplatin, |eucovirin, oxaliplatin
SUCRE I MtF?@ﬂYsaﬂ%’Pr 0BG R HBP BNt PeRIGEl @gentaselected from

_ ! ety i
nonage o B o ot AHEIA agb AR NI BF tor pxampte,
bubmbﬁmmfad ite,, DI¥Ai intevactive, agemsc(mjﬁiés cibplatin @mdekeorubicin));

o R0 der o ety RS rsrere | IRy 4euahoas efagoside)
tog&i8b PR ONAhibRbRIBUER R irifibldeXN gﬁﬁépﬁ@fﬁ; camptostar, or

Dr onpst anol one propi onate, Testol actone,
topptgean): tukidistintesactimg agants (suhhi aopacitaxel, docetaxel or the

ep@@‘ﬂg%fﬁggﬁ\gjﬁéggge%%F%%,nésg | o&)ﬁ&gﬁtb%@i@% gyr/]r%hase inhibitors
(sveh aegHlucediniagil g entiraétabolteti(86ch as methOthlE(aTXS{[?r;n ahkglating

Medr oxypr ogest er oneacet ate, Leuprolide,
ag?BFSeGﬁUPE r?é%e@'@gép@ﬂlﬁﬂ ,(TE:NE?JDAR?Q froan Bebetirg-Plqugh Corporation,

i . i M t.ot
MR N 0% R0 B Bb R RS M G pgerace
inhl_izitcnraz(sdud'l; aé:ml_aAsmgN(a?-f[ﬂg-m afzb?gdo-&b%m%saé-bg@ao-e[1 1-

. a ne. ormulated as a 11 Xxe ose,

iy SE LRGN R SO st 2-bIRPBT| S PRS- S10x0ehtyl-1-
PR HOM SRE RS NIEPLRN e,
KenilwartheNewnlarsey), tipifardits@penestrafeor Ro157 2% 00 fanssBa

Ph%pé%?@;ﬁ?ﬁwwg Ifgr%egelsprg’?e?r? tr];ggfggasteoin%?btitor from Merck &
Company, Whitehouse Station, New Jersey), BMS 214662 (a farnesyl protein
transferase inhibitor from Bristol-Myers Squibb Pharmaceuticals, Princeton, New
Jersey); signal transduction inhibitors (such as, Iressa (from Astra Zeneca
Pharmaceuticals, England), Tarceva (EGFR kinase inhibitors), antibodies to
EGFR (e.g., C225), GLEEVEC™ (C-abl kinase inhibitor from Novartis
Pharmaceuticals, East Hanover, New Jersey); interferons such as, for example,
intron (from Schering-Plough Corporation), Peg-Intron (from Schering-Plough
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known cytotoxic agents in inducing apoptosis (J. Cell

Sei., (1995) 108, 2897. 25 Conpounds of Fornula Il
woren4/@22s60 be admi ni stered sequentially W th knReuUs2003/027502

anti cancer or cytotoxic agents when a conbi nation

formul ation is inappropriate. The invention is not

limted in the sequence of adm ni stration; conpounds

of Formula Il nmay be administered either prior to or
after adm nistration of the own anticancer or
cytotoxic agent. For exanpl & " the cytotoxic activity

?f the cyclin 30 dependent ki nase inhibitor
g iB8s: ions: ara-
Cold B} SEBehA) BRAH oy FhatRRaR QmbiRetone: re-C:
adﬁslﬁiriﬁ/@m?@yrrc])x_ag,em&gemﬁabiﬁeResearch, (1997) 57, 3375.
uc echni ques .afe within th Ki |l
o Pt SRR B Ba BBl foPhafEi0gg but o
noﬁg@g{aé lt(?ﬂ‘ré(cil inlsBiid G RRFetiing SfdshnpRid, Melphalapdesiorambucil,

nations conprising 5 an anount of at |east _one
Pisatrpmand Tokttenamelamine, Toiethylphethiepheseheramipe, Busulfan,

accept abl e salt | vat . 3 .
cameergttS Moty ARt ve AL SRt tine.
6-RSfcHptopiriic 6-ANoyGamhe! Eludatdisin@phospisatef oxaliplatin, leucovirin,

conpounds/ treatnents result in dqeqs"aged t her ape

oxaplatn (ErRRATRAT Mot SancSypIBIAI PRaTBROTISarS, Frarice)
PeifiRBaNRG BRiasE kA" ViTEReiRe, pieBmbeR; DathAomych,

Daghﬁfrnﬁi@m, mgomgiaﬁ §Egi$u h;]ibinc daubicite MithHramycina Deoxpeafermycin,
een carried o th_t [
Mitoramein: oL dsaatdsingoes JEDPOSKR b IBRVESHERon g efvisiibestrol,
di r d ' it i .
TEREEE EeISUE RS es oS Prohstrithide propionate,
Tm@gmeym@gbtrmgaemtMbtmjlpreanisauaneoMesmltest@t@rone,
sai d conmpound and at ast . h ticall
Prebisplan, dnagalere, GIPTalRSPRG WHOXWoER LS,
Ar?\ﬁ{/@ﬂft}e{oHri]rﬂﬂ:% HshahiRene oNRarEprétrstsionedcetale, Liduprolide,

n, 1 nert, pharmaceutiCall’y acceptable carriers
Flagmmide, Totemsifereo pbseretin, Cisgplatin, Casboplatimritydroxyurea,

preparatjons . inclu owder, t abl et ' [

AGeaRNod oo tEaRe NS e BEs bR Nidlebane.
AR ofe, ARdra8kR, Elapebiabine, RelmRufine Droidxafineoabout 5
to about 95 percent active ingredient. Suitable solid

Hezamethydmelagingnown in the art, e.g., magnesium

o2t DRRSh o ERAACE i b6 Ak et BRI employ ne
corBpduds ebthistindestikgewithin the dosage range described herein and the
other pharmaceutically active agent or treatment within its dosage range. For
example, the CDC2 inhibitor olomucine has been found to act synergistically with
known cytotoxic agents in inducing apoptosis (J. Cell Sci., (1995) 108, 2897.
Compounds of Formula Ili may also be administered sequentially with known
anticancer or cytotoxic agents when a combination formulation is inappropriate.
The invention is not limited in the sequence of administration; compounds of
Formula IIl may be administered either prior to or after administration of the known
anticancer or cytotoxic agent. For example, the cytotoxic activity of the cyclin-

dependent kinase inhibitor flavopiridol is affected by the sequence of
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fornms suitable for oral adm nistration. Exanples of

phar maceutical ly acceptable 25 carriers and net hods of
worzwozassur e f or vari ous conpositions may be fRCHUS1003/027502

A. Gennaro (ed.), Remi ngton's Pharmaceutica

Sciences, 18th Edition, (1990), Mack Publishing Co.,

Easton, Pennsylvania. Liquid form preparations include

sol uti ons, suspensions and enul sions. As an exanple

may be nentioned water or ma&gr-propylene gl yco

solutions for 30 parenteral fHjection or addition of

sweet eners and opacifiers for oral solutions, WO

ao?rﬂﬂ‘dt%%%ﬁ%ﬁgﬁcgﬁf%gpﬁé%@%%n éﬁRéyéé}%HS{f%?I) '??3%5. Such

S ons repara rons nay a

teslohigues ase witbm thatskdhsaﬁqjersmfre shikdd mttherart denetlads attending
reparations suitable for inhalation may include
PrYy§IdRBNns and solids in powder form which may be in

CO"bAélﬁ}rHiﬁ@I rf &n 8sPEa’ RS fiVch6ah lincl oﬁes""&&ﬁﬂh%%ﬁs comprising
Qv Cly _

carrier, as an inéert conpressed gas,
amamougtenf atABasi anectardpdund of Botrmidlafiby on ap)pharmad:emlwlly
converted,

b hortly bef
acgaptatfs Sal B SRVER: eped ARd R ciESing o Bferpr g Gpancer
tréfRmteand antdahbbsadgaits Ntedisdvel Whkteth fH AholRE! 3fdRe
sol uti ons, suspensions and enul sions. The conpounds of

canmRoUNsiss frertinentayesultin drsitesl theeanssitie effeghsder mal | .
or ealte PRATTERISEAITIIBOYe ch e E0RRbRTS hE us, AVELAOR may be

canficneddy a numbbr aﬁpi@mmiolcp@ib&ims@fayé hﬁwd@kémphﬁud
reservg ype as are conventjonal in the art for th

Pham@selogicah assaysiulich argdesariked [ajerhavsnbersy calries ay With the
th d
cdifpoltftishbctiiy/ i Rihokiion BREUIFSANG, e ComD o Lol
pr epﬁllaunmmtlos is alsa dmictedjtmsptga_mfameml(_:dl rcongpositidnsrwihich
coe SRR BB Faalcor oSl pbaptavie
sHBHINRAE of Sald: oon$5bLﬁ1‘cf 8R4 Y %a@frah@{ohéﬁna@édﬁcﬁw ab8&ptable

desi red purpose he quantity of active conpound In a
cagfiet. dose of preparation may be 20 varied or adjusted

1 g b Bt o e B S B ol B8 Hsoribea

byt thlsihwhtlc% imeyt, preeeadenticdlly ddeeptapis éam@i's?lban be either solid or

lication. The actual dosage enpl oyed nmay be varied
Ilqglggeﬁghm@)rwﬁp{af?élons include powders, tablets, dispersible granules,
capsules, cachets and suppositories. The powders and tablets may be comprised
of from about 5 to about 95 percent active ingredient. Suitable solid carriers are
known in the art, e.g., magnesium carbonate, magnesium stearate, talc, sugar or
lactose. Tablets, powders, cachets and capsules can be used as solid dosage
forms suitable for oral administration. Examples of pharmaceutically acceptable
carriers and methods of manufacture for various compositions may be found in A.
Gennaro (ed.), Remington’s Pharmaceutical Sciences, 18" Edition, (1990), Mack
Publishing Co., Easton, Pennsylvania.

Liquid form preparations include solutions, suspensions and emulsions. As
an example may be mentioned water or water-propylene glycol solutions for

parenteral injection or addition of sweeteners and opacifiers for oral solutions,
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requi renents of the patient and the severity of the

condition being treated. 25 Determ nation of the
w@e@per2sdbsage regi men for a particul ar situat PORUSR03/027502

within the skill of the art. For convenience, the

total daily dosage may be divided and adm nistered in

portions during the day as required. The anpunt and

frequency of adm nistration of the conpounds of the

i nvention and/or the pharmaceutically acceptable salts

thereof will be regulated 38Baccording to the

judgnent of the attending clinician considering such

B P GBI P92 el oo

foPintianesaldadrhipigradtiehng treated. A typical recomended
dai |l y dosage reginmen for oral admnistration can
ran g%emsgmra@atﬁ ions pyitakle fop inkéationsuey mglks solutions and

f . . in. .
s} % bR for iRt iy B0in BinEiRton Mithi i ph&ridiilutically
addeb}éﬁb@béirw'rwdh éimn& et f [tébmakelbssecqujla‘seetg.\miregmunt of
at east one co (0] (0] or nul a ,. Or .,
pharAVge dirluced Psrsrap sé@cfeﬁwﬁﬁear@apmﬁaats%ﬁ@?ed%@' tQ hefonverted,

sh@gﬁpgg@(ﬁ% raeg,l ﬁ% J’gﬂ?’_’ fmﬁﬁwﬁ%tldﬁs&r@fcsim%% %ri‘?@éréh%ral

L. Yet another aspect o .
adminésttation. iSuch lijuid tosmsrineludg selutiensususpensimns argl emulsions.

| ea one co ungd.of. Fornula 11 [ A,

ohar TR BmPOURTS SEiRIpT Il Bavisq BE dBiiverable frensgesmaly.
THOFARsAE RN doRipoBNOHE lcaBltaké thefttin SMreamt] PABAS! aerosols

therapy and/or anti-cancer agent |isted above

aryher emplsions anthean bedncluded ing tignsaemeal nateft etithenmatrix or
relbigued AR Fv e AR et b o ng.

pr epRti@tompsundSobihis ipwantide ayhalsd beialiveretasubatitaneously.
construed to limt the scope of the djsclosure.

Al t Pielgrably theaemmaiindds mennisiered ofll¥nal ogous
" . _ i ot
art PRy pEFTRREREH p ERercORSE 1P S Uittosae .
suziht farmetheoprepatdiien is subdivided NGRS DIy S26d MHit doseslcontaining

var | Gemi ni.- 300, (30Q. VHz XL-400 (400 .20 Mdiz
nftaPinte UONeaar 1S SMFIGIRIINAT fr o REBREN ANt t
aéﬂi@t@{heo‘jedwegtﬂ_[ﬁ?gsé_[m tiplicities, and coupling

constants in Hertz indicated parenthetically. \Were
LC/ VEhelguantiy of petheeempound in gsod dese gigrepanatian maybe

B4R bR T 0 TR R EBRGAT o dbbur 1 mg
to about 50 mg, more preferably from about 1 mg to about 25 mg, according to the
particular application.

The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.
Determination of the proper dosage regimen for a particular situation is within the
skill of the art. For convenience, the total daily dosage may be divided and
administered in portions during the day as required.

The amount and frequency of administration of the compounds of the
invention and/or the pharmaceutically acceptable salts thereof will be regulated

according to the judgment of the attending clinician considering such factors as
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C18, 3 mcron, 33mmx 7mm ID; gradient flow O mn -

10% CH3CN, 5 min - 95% 25 CH3CN, 7 min - 95% CH3CN,
wQ@2®4022566 10% CH3CN, 9 min - stop. The retentPONUSI0031€27502

and observed parent ion are given. The foll ow ng

sol vents and reagents may be referred to by their

abbreviations in parenthesis: Thin |ayer

chromat ography: TLC 30 dichl oronet hane: CH2CI 2 WO

2004/ 022560 PCT/ US2003/ 027502 28 ethyl acetate:

AcCEt or EtOAc net hanol : Me@4 trifluoroacetate: TFA

triethylam ne: Et3N or TEA 5 butoxycarbonyl: n-Boc or

B | - .

s P35 BOAR 4 ERLRCBLBBSEL Ak o bong

treé%%lolﬁrc'rgypgcghl fﬂ@@d’rﬁi@ﬁ@%ﬂ Q{ﬁ? rdbsagBhv@gmmri for bralexdsinistration can
roliter

range fromrahest 1ragidey e ebepEPER L'J‘FQ!dBY nr?fe(fah& mgjdayaigo%RO
d NBS N-chl d
msﬁ&' E@(ﬁﬂ)ﬁ’ “?W&J%@]Q?g She con‘pou(r:ldsotrjg:g(r:lclbg:jn} ne
ﬁ 2' ?Ahdtgéﬂéé»pl{)tt gﬂgmé;ahveh_?_pansad kit2@nprisinggh thérapgutiealkyl
utes described bel o t
e S Tl e o TS SIEI LA 81
ac%%@%gfefseﬂ JEIVate Of %ﬁlot &?m HIMEEAB S ﬁ%a?n%‘&@htlé’almdb@ptable

. ment wth ydraz ne gives the desired
caflgpsveticices diuant. nopyrazol e. Condensati on of _conpounds

T R O T L S
least one compound of Formula Ili, or a pharmaceutically acceptable salt or
solvate of said compound and an amount of at least one anticancer therapy
and/or anti-cancer agent listed above, wherein the amounts of the two or more
ingredients result in desired therapeutic effect.

The invention disclosed herein is exemplified by the following preparations
and examples which should not be construed to limit the scope of the disclosure.
Alternative mechanistic pathways and analogous structures will be apparent to
those skilled in the art.

Where NMR data are presented, 1H spectra were obtained on either a

Varian VXR-200 (200 MHz, 1H), Varian Gemini-300 (300 MHz) or XL-400 (400
MHz) and are reported as ppm down field from Me4Si with number of protons,

multiplicities, and coupling constants in Hertz indicated parenthetically. Where
LC/MS data are presented, analyses was performed using an Applied Biosystems
API-100 mass spectrometer and Shimadzu SCL-10A LC column: Altech platinum
C18, 3 micron, 33mm x 7mm ID; gradient flow: 0 min — 10% CH3CN, 5 min ~ 95%
CH3CN, 7 min — 95% CH3CN, 7.5 min — 10% CH3CN, 9 min — stop. The retention
time and observed parent ion are given.

The following solvents and reagents may be referred to by their
abbreviations in parenthesis:
Thin layer chromatography: TLC
dichloromethane: CH,Cl,
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25 shown on in Schenme 3. The keto esters used in this

general route are either commercially avail able or
w@av4bz2semde as illustrated in Schene 2. SCHEMECT/UYY¥003/027502

2004/ 022560 PCT/ US2003/027502 29 R2 H2ZN R N KO Bu R2

NNHA\ RL 21 NN 1 HCOCO2Et OH H 2 3 The

chlorides of type 7 can be prepared by treatnent of

the pyridones 6 wth POCI 3. Wen R2 is equal to H,

substitution in this positi i's possible on

conmpounds of type 9 by el ec?z:éophl I'ic hal ogenati on,

ac;kl)l ation, and various other el ectrophilic arormti C

stJ tut 200 IIor R3J1 0J~ LDA R3 F O
gEgllg“l‘]or

ta&ﬁh: 4 R "fl' QEt 5 Incorporation of

mééngmlml?mm}-mo f?ncLi onal ity can be acconplished through
i spl acenent of the chloride of conpounds of type 9
trifiorpacet@iehif BA (Scheme 3). 10 Acylation with an

t"ﬁ‘?ﬁﬁaﬁﬁ@%a%t%%’ tituted acid chloride or sulfonyl

Pves e desired conpounds of type 10.
buﬁﬂy'%o& PnBoROrBAcR2 H R2 R3 + | \ Rl AcOH R3 POCI 3
nugle@r %%ngtlg resornanF(% srp%fckr%s'c\'o&\(l\h{/lﬁd' HX NRENRE 67
liquid chromatography mass spectrometry: LCMS
high resolution mass spectrometry: HRMS
milliliters: mL
millimoles: mmol
microliters: pl
grams: g
milligrams: mg
room temperature or rt (ambient): about 25°C.
N-bromosuccinimide: NBS

N-chlorosuccinimide: NCS

EXAMPLES

In general, the compounds described in this invention can be prepared
through the general routes described below. Treatment of the starting nitrile
(Scheme 1) with potassium t-butoxide and ethyl formate gives rise to the
intermediate enol 2 which upon treatment with hydrazine gives the desired
substituted 3-aminopyrazole. Condensation of compounds of type 3 with the
appropriately functionalized keto ester of type 5 gives rise to the pyridones 6 as
shown on in Scheme 3. The keto esters used in this general route are either
commercially available or can be made as illustrated in Scheme 2.

SCHEME 1



R2 1.NHB R3 R | 2. RCOCl or NN R4 RS2CI HN, Q 10
R WD 2004/ 022560 PCT/ US2003/ 027502 30 When R3 = Okt
w0 poogomseunds of type 6, the dichlorides of typer/ig2003027502

easily be prepared as outlined in Schene 4. Sel ective
di spl acenents of the 7- chloride gives rise to
conpounds of type 13, which can readily be converted
to products of type 14 or the corresponding
sul f oni m des. 58CHEI\/E40%§—IZ HR2 R3 +1 \"
AcOH R1 ~~ N TO POCI 3_ ~N\\ ONN r. RL\ R4 H
reflux NNR4A py NNR4 6 7 0C 11 12 R R R8\ N
Cl 1) RCOCI or N, R9 NH3 RS02CI NN R4 NN R4 |F|>{/

E

NF2 2) RLRONH; iPr2Et HN2 Q 13 R 14 PREDNRA
EXAMPLE 1: BNH2 bl R, N,H, N\ _g!
o HCOCO,Et \( N
1 2 OH H
2 3

The chlorides of type 7 can be prepared by treatment of the pyridones 6
with POCIs. When R? is equal to H, substitution in this position is possible on
compounds of type 9 by electrophilic halogenation, acylation, and various other

5 electrophilic aromatic substitutions.

Scheme 2

0O O
0
or s I LDA JYK ~
Ra)J\CI R 4? O/w/ o R o)

4 . 4

R \/U\OEt 5
Incorporation of the N7-amino functionality can be accomplished through

displacement of the chloride of compounds of type 9 with ammonia. (Scheme 3).

10  Acylation with an appropriately substituted acid chloride or sulfonyi chloride gives
the desired compounds of type 10.

SCHEME 3
R2
O O HoN R2 KII s R? ,
R3J\(U\o/+ NI\ R! AcOH R1—2§f | R®  poc, 1.2*(“'\ R
°N reflu \’N pyr. R \’N
6 7 o Cl
8 9
R2
3
1. NH3 1_&& R
RN N
2. RCOCl or N~ R4
RSO,CI HN.

Q
10 R



Step AA°. CN CN 10 H O A procedure in German patent DE
19834047 Al, p 19 was followed. To a solution of
WOKEN0B022560 17 g, 0.055 nol) in anhydrous THE (4BCTI$2005627502
added, dropw se, a solution of
cycl opropyl acetonitrile (2.0 g, 0.025 nol) and et hyl
formate (4.07 g, 0.055 nol) in anhydrous THE (4 nlL). A
precipitate formed 15 i medi ately. This m xture was
stirred for 12 hr. It was cogéentrat ed under vacuum
and the residue stirred wthvEt20 (50 nL). The
resulting residue was WO 2004/ 022560 PCT/ USZOOS/ 027502
31 ted —a S :
r emq@ggﬁfsgm p(ﬁtet"i’rﬁeélﬁﬂp%ﬁcﬁ gfe \ééh@ﬂ?%?@%ﬁgﬁw 12 can
eagily bdi psipiare«ii asnou:td:held 2 Sahztnaerd) 8elbctive didblacehestsedf the 7-
with 12N HCO hog m'xtgre S extracterdpﬁvvith
i | 9'\'@2 Hiseslp CRIPOURAE & tyRfi' Safeieadiy s fereyverted to
er vacuumto
P e R i Qe e BRI & "o
N H O The product from FBep&Mifdve Exanple 1, Step A
(2.12 g, 0.0195,nm0l), NH2NH2 - H20 (1.95 g, 0.039

n@l) @nd N8 g,10.029 nol e) R3f g;ham aI CHSCOQH (28
g, Wﬁ& ver & i ssol e Ng-Cl
R?n ur@vvats Nefl uxed—fer B! nd conc ed? de

vacRtum The resjdue 8% sl ur Nl e MREH2 (150 rrN)‘N Zpa
and the pH adjuysted to with 1 N®aOH The organic
| ayBr was washéd with brine, drjqed over MySO4 and

concentrated under vacuumto give the product as a 12
waxy orange solid. 15 PREPARATI VE EXAMPLES 2-3: By
essentially the same procedure set forth in 8
Preparative Exa onI y R? R
1) RCOCI or h/N\ N. o
RSO,CI
WIR4 R 92 ) \N/Nw;[R“
iPrOH NH2 2) R°R°NH; iProEt HNL
Q
13 R
14
PREPARATIVE EXAMPLE 1:
<K[*NH2
[ N
N
H
Step A:
CN
v
H O

A procedure in German patent DE 19834047 A1, p 19 was followed. To a
solution of KOtBu (6.17 g, 0.055 mol) in anhydrous THF (40 mL) was added,
dropwise, a solution of cyclopropylacetonitrile (2.0 g, 0.025 mol) and ethyl
formate (4.07 g, 0.055 mol) in anhydrous THF (4 mL). A precipitate formed
immediately. This mixture was stirred for 12 hr. It was concentrated under
vacuum and the residue stirred with Et,O (50 mL). The resulting residue was
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substituting the nitrile shown in Colum 2 of Table 2,
the conpounds in Colum 3 of Table 2 were prepared:

wazswmBePr ep. Col um 2 Columm 3 Ex. 2 CN NH2PCTMpB20BB/027502

WD 2004/ 022560 PCT/ US2003/ 027502 32 3 CNNH2 N NH
PREPARATI VE EXAMPLE 4. 0 0 0O C Ot 5 R The

reacti ons were done as outlined in (Asen, KO J.
Og. Chem, (1987) 52, 4531 - 4536). Thus, to a
stirred solution of lithiumdj,isopropylamde in THE at
-65 to -70C was added freshl 321di stilled ethyl acet ate
dropwi se. The resulting solution was stirred for

d&ahta@@na%%owﬁl ;nq> x%smeggﬁg E@So@emgb&@;r%fn {r{é residue

THF. The reaction fure wa
und@(ya‘cuunBOTlne residde wasrdissalved matatd HyD (2emagldntithe pH

afustog pckis i VRRIED Bp FiKiure s spebias wHEHRCls (2 x 50
miLg§s trhbldagaﬁibw&@ wés délnhbiﬁ&ﬁiTcH jodct &é?tl\@gpg%% dBnkehftbited

or gani c er ‘was collected e aqueou yer was

urgernvactiee i@ givie theoaldehyde astg tantliaelicbr gani ¢ | ayers were

SF%@ ned, washed with 15 brine, dried (Na2SO»4), and
entrated in vacuo to give the crude f3-keto

esters, which were used in the subsequent
condensati ons. ﬁ%&@ﬂ VE EXAMPLES 5; 10:NHBy fol | owi ng
sa
o]

essentially the procedure sgt for

Preparative N

N
H

The product from Preparative Example 1, Step A (2.12 g, 0.0195 mol),
NH2NH; - H-0 (1.95 g, 0.039 mol) and 1.8 g (0.029 mole) of glacial CH3CO,H (1.8
g, 0.029 mol) were dissolved in EtOH (10 mL). The mixture was refluxed for 6 hr
and concentrated under vacuum. The residue was slurried in CHzCl, (150 mL)
and the pH adjusted to with 1N NaOH. The organic layer was washed with brine,
dried over MgSO, and concentrated under vacuum to give the product as a waxy
orange solid.

PREPARATIVE EXAMPLES 2-3:

By essentially the same procedure set forth in Preparative Example 1, only

substituting the nitrile shown in Column 2 of Table 2, the compounds in Column 3
of Table 2 were prepared:

TABLE 2
Prep. Column 2 Column 3
Ex.
2 CN
d\ NH,
IS
N
H
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20

Exanpl e 4 only substituting the acid chlorides shown

in Colum 2 of Table 3, the 20 $-keto esters shown in
w@odognzes@ of Table 3 were prepared: TABLE 3 PreQI/US2003/027502

Col utmm 2 Columm 3 DATA Ex. WD 2004/ 022560

PCT/ US2003/ 027502 33 50 0 0 Yield = 99% Cl COEt LCMVE:

M= 223 W OVt 6 0 0 O Yield = 99% LCMS: MH+ = 253

C Ot MOl MOjp OV OV 7 00 0 Yield = 80%

LCVS: M+ = 261 Ot (('LC % aaasooo

Yield = 93% M = 199 escl 38Et 9 O O Yiel d=93% C

OEt 10 0 0 O Yield=100% d | \ CEt PREPARATI VE

EXAMPLE 11: 0 0 g RyKOH otut+om—af the
acid in THE was gddec yl 5
chloroformate at -20 |t e was
stirred for B0 mn at
N
H
PREPARATIVE EXAMPLE 4:
0O O O
| X el @)\/U\oa
R// R

The reactions were done as outlined in (Olsen, K.O. J. Org. Chem., (1987)
52, 4531 - 4536). Thus, to a stirred solution of lithium diisopropylamide in THF at
-65 to —70°C was added freshly distilled ethyl acetate, dropwise. The resulting
solution was stirred for 30 min and the acid chloride was added as a solution in
THF. The reaction mixture was stirred at —65 to —70°C for 30 min and then
terminated by the addition of 1 N HCl solution. The resulting two-phased mixture
was allowed to warm to ambient temperature. The resulting mixture was diluted
with EtOAc (100 mL) the organic layer was collected. The aqueous layer was
extracted with EtOAc (100 mL). The organic layers were combined, washed with
brine, dried (Na>S0O4), and concentrated in vacuo to give the crude B-keto esters,
which were used in the subsequent condensations.
PREPARATIVE EXAMPLES 5-10:

By following essentially the same procedure set forth in Preparative

Example 4 only substituting the acid chlorides shown in Column 2 of Table 3, the
B-keto esters shown in Column 3 of Table 3 were prepared:
TABLE 3

Prep. Column 2 Column 3 DATA

Ex.
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30C,

under argon,

added t

triethylam ne hydrochloride was filtered off
and the filtrate was

o the

wOoDA4B3AC reaction m xture (prepared as outl i PEUS2903/027502

Met hod A) at -

65 to -70 C. After

addi ti on

foll owed by routine workup of the reaction

and evaporation of the solvents,
esters were isolated. 10 The crude mat eri al
in the subsequent condensati
12 -14: WD 2004/ 022560 PCT/

t he crude

2003/ 027502

of 1 N HC,
m xture
O0- ket o

was used

PREPARATI VE EXAVPLES

34 By

foll ow ng essentlally the sane conditions set forth in

Preparattve npte—tionty Subst I futing the
car boxyl i ¢ aci dsshovvn in Col unnucs)z f Tabl e Ygd 99%
conpounds stewn @ Col umm ofit werje p"%'}ﬂ %I =223
TABLE 4 Prg Col um 2| Col 3 DATA Ex. |12 0
)(lleld:99 cl OMél OEf MH~=1 QSOOOYleId:99
OOt MH—=334—CozNrChzN-14—0—0-0Yiel
6 CbiN OEt Mi+ =0334 |5 PREPARATYVE SEXAMRLE 15“""%3@%
O O N|N OCcH3 Alsol utj N3 apipapy r'd26T M =253
(2.09g, 24.07 ) andjet hyl zoyl acetatie (4.58 mi,
1.1 eq.) mMed | (15 n)me@s teated at refllux for 3
hours.| The reagfeon 10 ni xt urgveras cool ed to room
tenpenature and concentrated in vacuo—The I’SSU.{I
\?\zl idlwas diluted with|EtOAc an@ fiQtered V'e'da%ﬂ/o
ite|soli : 40% vyi
solid L2 CIg, 10% I OFt LCMS MH" = 261
Ci Cl
Cl Cl
8 8] 0O O Yield = 93%
\ S \ S
9 >L/l?\ w Yield=93%
Cl OEt
10 o) O O Yield=100%
crr | oo

PREPARATIVE EXAMPLE 11:

O

I

OH

To a solution of the acid in THF was added Et3N, followed by isobutyl

chloroformate at —20 to —30°C. After the mixture was stirred for 30 min at —20 to —

30°C, triethylamine hydrochloride was filtered off under argon, and the filirate was
added to the LDA-EtOAc reaction mixture (prepared as outlined in Method A) at -
65 to 70 C. After addition of 1 N HCI, followed by routine workup of the reaction

mixture and evaporation of the solvents, the crude p-keto esters were isolated.

The crude material was used in the subsequent condensations.
PREPARATIVE EXAMPLES 12 - 14:
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PREPARATI VE EXAMPLES 16-37: By essentially the sane
procedure set forth in Preparative Exanple 15 only 15
W@ aip8gN225ed | ng t he am nopyrazol e shown i n Col unPCRUS$003/027502

Table 5 and the ester shown in Colum 3 of Table 5,

t he conpounds shown in Colum 4 of Table 5 were
prepared: WO 2004/ 022560 PCT/ US2003/ 027502 35 TABLE 5
Prep. Columm 2 Columm 3 Columm 4 Ex. 16 NH2 O O \ N\
OCH3 I NN HFF HNN 0£7NH200N N\ OCH3 N
Hn~C-l @ NN 018 N2 0 6*CF3 NO'CH3 \ H N N H
CFS N-NO 19 NH2 OOHN NNOCCH3 n- HO 20 NH2 O O

H @&/ following essentially the same conditions set forth in Preparative
Example 11 only substituting the carboxylic acid shown in Column 2 of Table 4,
the compounds shown in Column 3 of Table 4 were prepared:

TABLE 4
Prep. Column 2 Column 3 DATA
Ex.

12 0 O O Yield = 99
O/U\CI O)\)koa MH" =199
13 0 0O O Yield = 99
O)LCI OMOE MH* = 334

CbzN CbzN
14 0 0O O Yield = 99
Cbzr\O/u\Cl Cbzt\O/u\/u\OEt MH" = 334

PREPARATIVE EXAMPLE 15:

NH, o O H
i N . 0 CH; | ﬂ
N N-N
H
o)

A solution of 3-aminopyrazole (2.0g, 24.07 mmol) and ethyl benzoylacetate
(4.58 mL, 1.1 eq.) in AcOH (15 mL) was heated at reflux for 3 hours. The reaction

mixture was cooled to room temperature and concentrated in vacuo. The

resulting solid was diluted with EtOAc and filtered to give a white solid (2.04 g,
40% yield).
PREPARATIVE EXAMPLES 16-37.

By essentially the same procedure set forth in Preparative Example 15 only

substituting the aminopyrazole shown in Column 2 of Table 5 and the ester shown
in Column 3 of Table 5, the compounds shown in Column 4 of Table 5 were
prepared:



NOCH3 nNHI O \ 21 00H NOCH3I / HHV N O

WD 2004/ 022560 PCT/ US2003/ 027502 36 22 0 0 NH2 a---
W@2@0#022360 IN N NN HO 23 0 NH2 OU CH, H NdI/us20pB/027502
0 24 NH2 00O G INO-"" CHBHHC NNO 25 NH2 0O

H N 1ACEt HOwe NN Ovlie O

35
TABLE 5
Prep. Column 2 Column 3 Column 4
Ex.
16 NH, O O
H
\ N
- WO o e
H F F N~/
0
17 NH, 0O 0
H
\ N
/N,N O CHg INh
H cl Cl N~/
0]
18 NH, . O 0 CFs
/:NEN QMO/\CH‘* H
N
H =
CF4 | Q
O
19 NH, 0O 0 H
N
N\ NO/\CH =
N’N ? | p
H N
O
20 NH, O O H
N
B s Ko _
N’N ? | p
H N
0]
21 0O O
NH,
0" > CH;, §
B =
N | N
H ~N
0]




26 NH2 0 0 oM H N '~ OBt NoMe H MO. NoM o 27
N2 00 HJ NOEt N! , & NC ~(jJIl G NC 0 28
WORD402B6H N NOEt sr NN N HO W 2004/ 0PCHE82003/027502
PCT/ US2003/ 027502 37 29 Et) 2 CNHR ,-'> .. ", Ef02C
H I N Bt HN 0 30 N2 00 H N (D~kAOMN d N H
c~r 0 31 NH2 00 OH
36
29 o O
NHj 0" CH, H
N
/ ° =
o | Nt
N N
o}
23 o O
NH, Wo’“ma o
o e
: &
o
24 NH, 0 O Ci
H
Z/N}:N 0" CHy NV}
H ct | Ny
o}
725 NH, o 0 H
N
| N Woa -
N oM q | OMe
H e N
o}
26 NH, o o OMe
H
ﬁ“ OEt NN I OMe
N MeO N
OMe S
27 NH, o O u
N
‘ \/N OEt S Cl
N cl g .
Cl &
N
N \s | Q
H
o)




I N f tI NOROO, N HN 32 NH2 00 f HOEt C? N H
NJ 16N T'~ 33 NH2 00 Cbz. N "NOEt ,N~/ { N H Cbz
WQ@pook/odesbd OH 34 NH2 0 O Cbz.,N 16N OEt N H Chzi/NSNoM027502
35 NH2 0 0 Cbz | NChz.,NOEt NNIla;N HNN OH 36
NH2 0 0 Cbz Cbhbz. N~ Ot N 16N H.-N. NNW

2004/ 022560 PCT/ US2003/027502 38 37 NH2 0 O N Cet O

37
K\(N OEt 2§r ’
N NN
H
O
30 NH
2 O O " = }
| n WOEt N
N
¥ .y
O
31 NH; O 0 =
g H
Y , 4 ] OFt = Nﬂ
H N
Q
32 NH; O 0
o oA
[ N o OEt 0 =
N \_o | \r\'z/>
H N
Q
33 NH, o 0 Cbz\N
I N OFt N
N N T
H Cbz Xy Ny
OH
34 NH; 0O o Chz.
;}\!1 cbz N x N‘N/
QH
Chz..
ﬁw N OEt N
N N
H e gy
R,
N
OH
36 NH, 0o ©0 Chz
Chz.
| N Wost N
N
H - ot
4
QH




NY\ N H NN PREPARATI VE EXAMPLE 38: NC NH2 O O N CN
tNN+ OCH3 N NH Ethyl benzoyl acetate (1.76 niL, 1.1
W@eno}/0zas6h 3- ani no- 4- cyanopyrazole (1.0 5 g, 9rQBURIW0EN27502
in AcOH (5.0 nL) and H20 (10 nL) was heated at refl ux
72 hours. The resulting solution was cooled to room
tenperature, concentrated in vacuo, and diluted wth
Et OAc. The resulting precipitate was filtered, washed
with EtOAc, and dried in v 0 (0.47 g, 21 %yield).
PREPARATI VE EXAMPLE 39: NH2 OOH ~NC + H3C"O OCH3
NNN HO 10 A procedure in US patent 3,907,799 was

fottowed—Sodium (2.3 7 A ) wWas g

3450 ) 2ionwi se. Wer the sodi um
di sspl v ,\'\g-am nopyrazele~4." o, 0. (
di et hyl nate (8. % 1.1 eq.) ver
resu| ting, sol utilon heat'ed to reflex fg

resulting 15 sugpension was cooled to

and tiftered. The Tilter cake was dissolved in H20,
the pH adjusted to 1-2 with concentrated HCl and the
PRERARATIYE EXAMBLEA3B:f i | t er ed, washed with H20 (100
nm.) and dried under vacuumto give a whitegsolid
(4. 17&3 g, @é% yi el d) .o PREPARATI VE EXAI\/PLE 41:HWO CN
2 5

200 2 PCT/ US2QD3/ 027502 39 By esser
same pfo durg orth G)ﬁ\leil-epar_ai_i_v_e»Exarrpl 8 3Q,_ 4
only mbsti t utlng! t he compound shown in Col utm™Z ofN

Tabl e 6H the conpounds shown o)

Ethyl benzoylacetate (1.76 mL, 1.1 eq.) and 3-amino-4-cyanopyrazole (1.0
g, 9.25 mmol) in AcOH (5.0 mL) and HzO (10 mL) was heated at reflux 72 hours.
The resulting solution was cooled to room temperature, concentrated in vacuo,
and diluted with EtOAc. The resulting precipitate was filtered, washed with
EtOAc, and dried in vacuo (0.47 g, 21% yield).

PREPARATIVE EXAMPLE 39:

NH, O O o “
,—\——< =
/ \N . H3C/\O)J\/U\O/\CH3 o N )

’ “N
N
H

e}

A procedure in US patent 3,907,799 was followed. Sodium (2.3 g, 2 eq.)
was added to EtOH (150 mL) portionwise. When the sodium was completely
dissolved, 3-aminopyrazole (4.2 g, 0.05 mol) and diethyl malonate (8.7 g, 1.1 eq.)
were added and the resulting solution heated to reflux for 3 hours. The resulting
suspension was cooled to room temperature and filtered. The filter cake was
dissolved in H,0, the pH adjusted to 1-2 with concentrated HCI and the resulting
solid was filtered, washed with H,O (100 mL) and dried under vacuum to give a
white solid (4.75 g, 63% vyield).

PREPARATIVE EXAMPLES 40-41.
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in Colum 3 of Table 6 are prepared: TABLE 6 Prep.

Colum 2 Colum 3 Ex. 40 RN H ON N, NHN O 41
wOo20d4/022560 N OT-, N N- H N 5 PREPARATI VE EXAVPRET/UR2003/027502

Ol~-NHN NNNN OC A solution of the conpound

prepared in Preparative Exanple 15 (1.0 g, 4.73 mmol)

in POCI3 (5 nL) and pyridine (0.25 nL) was stirred at

room 10 tenperature 3 days. The resulting slurry was

diluted with Et20, filtered, ,and the solid residue

washed with Et20. The combin8d Et20 washi ngs were

cooled to OC and treated with ice. V\hen t he vi gorous

rea

w T SR RRA the bR TEteqehe B H ErstRafli Hichitgle 30 only
su!ustlmtmattﬁé cofftpeuad rdbiomadindCgamnc? ofE. ablevﬁasthe dompdunidd@hown

m %ﬁ@gﬁa dried 15 over Na2SO4, filtered,

@8Nt Bht 74F rteoorspg@da pal e yell ow solid (0.86 g,

79% vyield). LCVS: MHO =23fhgRREPARATI VE EXAMPLE 43 -
65: -

Prep. Column 2 Column 3
Ex.
40
H,N H
/A O N =
N, /
0
41
HoN H
A\ Os N _
N. )
i jv\f“\”
(0]

PREPARATIVE EXAMPLE 42:

A solution of the compound prepared in Preparative Example 15(1.0 g,
4.73 mmol) in POCI; (5 mL) and pyridine (0.25 mL) was stirred at room
temperature 3 days. The resulting slurry was diluted with Et,0, filtered, and the
solid residue washed with Et,O. The combined Et,O washings were cooled to
0°C and treated with ice. When the vigorous reaction ceased, the resulting
mixture was diluted with H,O, separated, and the aqueous layer extracted with
Et,0. The combined organics were washed with H,O and saturated NaCl, dried
over NazSOy, filtered, and concentrated to give a pale yellow solid (0.86 g, 79%
yield). LCMS: MH*=230.
PREPARATIVE EXAMPLE 43 — 65:




WD 2004/ 022560 PCT/ US2003/ 027502 40 By fol

essentially the sanme procedure set forth in

woe@paraso ve Exanple 42, only substituting
conmpound shown in Colum 2 of Table 7, the
shown in Colum 3 of Table 7 were prepared:
Prep. Colum 2 Colum 3 DATA Ex. 43 LCMVE:
YYy-gN/ / NFI NNFNN N QC 44
C N.NCl ~NYN C 45 CF3 CF3 LCMs: WH
nf 0 Cl 46 HLCVs: M =19 NNn O C
M+H+=210 N ~ N

| ow ng

t hRCT/US2003/027502
compounds
TABLE 7
H MH =248

Hqg--~NN

=298 6 N N

47 H LCIVE:

By following essentially the same procedure set forth in Preparative

Example 42, only substituting the compound shown in Column 2 of Table 7, the

compounds shown in Column 3 of Table 7 were prepared:

TABLE 7
Prep. Column 2 Column 3 DATA
Ex.
LCMS:
43 H MH" =248
N
— ’ —
I Y/, /
F ?\1:\} F o N-N
0 Cl
44
N N
— ’d —
/
Cl | Q Cl N~y
o) Cl
CF CF3 LCMS:
45 ’ MH"=298
N
— ’d —
l 7\:N> ™ N~,\f
0 Cl
LCMS:
40 Hh N MH'=196
_—
l / /
N\N N N\N
Cl
LCMS:
47 HY} N MH"=210
—
| / p
0 Cl
48 :
H
I N — ’d —
N~p/ oo M=
o) Cl




NN 0OC 48 H--1 NN N NNN O C WO
2004/ 022560 PCT/ US2003/027502 41 49 = HNTrN NN
wWORM4/022560 50 H N iN- ~ R" 1 NR NNN 51 LEBNVSBUS2008/027502
CN CN MH#=255 NNNNN pd 52cl ci i --N1T1 N
NN NC O53HI r Yield = 65% LCVS: M+ N
CTil1Me 260
41
49 |
H
7
N~ NN
o) Cl
50
H
N == /N =
/
N\N/ X N\N
0 Cl
H  CN CN MH"=255
'N = /N =
/
Nepy N -N-N
0 Cl
52 Cci %
ﬁ N
= -2
/
e g
~N
Cl
O
Yield = 65%
53 }rjx N LCMS: MH' =
S SN 260
g | OMe <N\,r\]1// OMe
O Cl
54 OMe OMe | Yield =35%
H LCMS: MH" =
NN l OMe (%( Ny OMe 230
\N,N \N/N =
0 Cl
Yield = 32%
55
H N LCMS: MH" =
ﬁ/” ‘ ol (%( N cl 298
\
N Cl N-Nor G
0) Cl




NNI M NTr
MH+ N M N
W BB022556- =

p cl
Ve

S N\ LCVs: M+ ~"

290 -
f~Nd N 298
2004/ 022560 PCT/ US2003/027502 42 56 ,VN Yield =

54 Ove OWe Yield =
~~N N C

CNOdJd 55 HTr

35%

r

\ Nd

H1 LCVE:

Yield = 32%
pPCI/UYY003/027502
45%

236 NN OC 57 Et02C H Et02C

Yi el d=30% N LCVE: V1 <~ 71 MH=295 NNNNO Cl 58
He e Yield=98% N N LCVS: MH+=244 NN NNO C 59
HONO GC-~— NNNN 6O/|j2
56 / \ H \ Yield = 45%
N N LCMS: MH* =
S s S ’ —
236
0 Cl
57 EtO,C H EtO,C Yield=30%
=~ N| gy"‘\ LCMS:
\N’N \N’N P MH*=295
0 Cl
58 H Yield=98%
N N LCMS:
= S MH"=244
0 Cl
59 = =
0 H of
= N — N
— ’d —
0 Cl
0 Nh o NN
—
| N~ \\’[‘:N>
0 Cl ,
61 CbZ\N Cbz\N Yield = 96
MH' =
/Nﬁ /Nﬁ 87
N Ny
OH cl
62 Cbz\N Cbz\N
N- s N-p
OH Cl
63 Cbz Cbz Yield = 99
N N MH" =371
/Nﬁ /N\ﬁ
N o N-p
OH Cl
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ONONNNN 61 Cbz,N CbzN Yield

NN NN OH Cl
W@h4/225bM
2004/ 022560 PCT/ US2003/ 027502 43 64 Cbz Cbz
NNNNMNN 65 Yield-=
PREPARATI VE EXAMPLE 66:
To a solution of the conpound from Preparative

H d
a da

Exanple 42 (1.0 g,

62 Cbz, N Cbz, NiN N

=99 NN M+ =371 OcN ,

4. 35

OyN- OTN_ quant .
\ CHO N / NNNNN

=9
\

MN =236

6 N MK+ =371
NN NN H 63 Cbz

N-N OH FLT/V€2003/027502
C-N N N

NN N

64 ClJbz ('Dbz
N N
e = ’a -
NN N\N/ NS N\N/
OH Cl
65 Yield =
N N quant.
2N 2N MH" =236
Q¥ Y,
OH Cl

PREPARATIVE EXAMPLE 66:

CHO
/N — /N%
/ /
N N\N NN N\N
Cl

Cl

To a solution of the compound from Preparative Example 42 (1.0 g, 4.35
mmol) in DMF (6 mL) was added POCI; (1.24 mL, 3.05 eq.) and the resulting
mixture was stirred at room temperature overnight. The reaction mixture was
cooled to 0°C and the excess POCI; was quenched by the addition of ice. The
resulting solution was neutralized with 1N NaOH, diluted with H.O, and extracted
with CH.Cl,. The combined organics were dried over Na,SOy, filtered and
concentrated in vacuo. The crude product was purified by flash chromatography
using a 5% MeOH in CH.Cl, solution as eluent (0.95 g, 85% yield). LCMS:
MH"=258.

PREPARATIVE EXAMPLE 67:

Br
CHO — B
r
A <
4 - p)
NN N\N N N\N
Cl Cl

To a solution of PPh; (4.07 g, 4.0 eq.) and CBr4 (2.57 g, 2.0 eq.) in CH.Cl»
(75 mL) at 0 °C was added the compound prepared in Preparative Example 168
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25

5 mol) in DMF (6 nL) was added POCI 3 (1.24 nL, 3.05
eq.) and the resulting mxture was stirred at room

wWa eqoperabur e overni ght. The reaction m xture WeSI/US2003/027502
cooled to OC and the excess POCI 3 was quenched by the
addition of ice. The resulting solution was
neutralized with 1 N NaOH, diluted wwth H2O and
extracted wth CH2Cl 2. The conbi ned organics were
dried over Na2SO4, filtered gnd 10 concentrated in
vacuo. The crude product was purified by flash
chromat ography using a 5% MeOH in CH2Cl 2 sol ution as

(1 @%%8 Y. Uhe&é&’mmhgbd)utloh% sMéﬁaQéBO °C for 1 hour and
PARATI VE' EXAMPLE 67: Br

cogtentrated sndier redysiegtRrepswe- Eﬂsresre@mwas PH“P?‘Lde%Y &L%ﬂ]d
b 85?%@'& %‘p@ étdﬁ[b g%%ées ‘sgﬁ.lti%)asaélugnﬂWWﬁg 67%

prepare reparative Exanpl e
y,e\(@ 2004/ 022560 PCT/ US2003/ 027502 44 (1.0 g, 3.88

% Theresulﬁ Eg solution was stirred at at 0 C

P A MP, trated under reduced pressure.
The residue was pyrifed by flash chromatography using
a 20% Et OAc i © sol ution as ehyel .07 g, 67%
yield). 5 PREPA Tlr\}/E/EXAIVPI:E“GB ON CIW N INj N
OC PQOC13 (62 Whs cooled to 5 C nitrogen

and dinethylanilige (11.4 g, 2.8 eq.) aod the conpound
prepared in Preparative Exanple 39 (4.75 g, 0.032 10

mol ) %éﬁgsg‘j@_)t\hgé‘ c%?éﬁ%% HEHHYEF AREgEA fd &T@ﬂﬁllanlllne (11.4

stlrr reaction mxture was cool’ed

g, 308 6ggnrmdtthe dB@Eﬁdhmbpre@aa&d inl Rrgpafativerixampleciflide @5 g, O 032
mg{)é}%B;[;S@gwnemﬁx@:ﬁ}edvl{/gs mv’s%sfm%dsiocgov"nﬁjand s&r'_rlczaglo%/e r‘ﬁ&gt e
reaction mixture was cooled to 30 °C and the POCI; was distilled off under
reduced pressure. The residue was dissolved in CH2Cl; (300 mL.) and poured
onto ice. After stirring 15 minutes, the pH of the mixture was adjusted to 7-8 with
solid NaHCOs. The layers were separated and the organic layer was washed with
H,O (3 x 200 mL), dried over MgSOs, filtered, and concentrated. The crude
product was purified by flash chromatography using a 50 : 50 CH2Cl; : hexanes
solution as eluent to elute the dimethyl aniline. The eluent was then changed to
75 : 25 CH,Cl, : hexanes to elute the desired product (4.58 g, 77% yield). MS:
MH"=188.

PREPARATIVE EXAMPLES 69-70:

By essentially the same procedure set forth in Preparative Example 68 only

substituting the compound in Column 2 of Table 8, the compounds shown in
Column 3 of Table 8 are prepared:
TABLE 8

Prep. Column 2 Column 3
EXx. ’




onto ice. After stirring 15 mnutes, the pH of the
m xture was adjusted to 7-8 with solid NaHCO3. The
WO 200e0R256r e separated and the organi c | ayer wWesST/vWaxhy27502

with 15 H20 (3 x 200 i),

and concentrated. The crude
flash chromat ography using a 50 :

solution as eluent to elute the dinethyl

el uent was then changed to

elute the desired product (4

dri ed over

MySOA,

product was purified by
50 CH2Cl 2: hexanes

7% 25 CH2Cl 2: hexanes to
8 g,

ani line.

77% yi el d).
H+=188. 20 PREPARATI VE EXAMPLES 69-70: By essentially

Th
MS:

filtered,

e

M

the sane pggcedure set fort n Prfeparative Ex [e |68
only gqubstitut]ng the gonpgund in Colum 2 of /Tabl e
8, the [conpounds sh N | um |3 ofCl are
prepargd: TABLE 8 25 |Col Prep. Colu 3) Ex. MWD
2004/ 022560 PCT| US2003 2 45, 69 0 N NN|N
Ood 70 ONCC N NN PREPARATI VE EXANRLE 71: Br
N~~~ NN, N7 N AS ion
prepared in Preparatlve Ex e 42 (
nol ) ijn CH3CN | 3 st eat ed
1.1 eq.]). The mdvﬁl

N\N
PREPARATIVE EXAMPLE 71:

X N\N N N\N

A solution of the compound prepared in Preparative Example 42 (0.10 g,
0.435 mmol) in CH3CN (3 mL) was treated with NBS (0.085 g, 1.1 eq.). The
reaction mixture was stirred at room temperature 1 hour and concentrated under
reduced pressure. The crude product was purified by flash chromatography using
an 20% EtOAc in hexanes solution as eluent (0.13 g, 100% vyield). LCMS:
MH*=308.
PREPARATIVE EXAMPLES 72-90:

By essentially the same procedure set forth in Preparative Example 71
using NBS or NIS and substituting the compounds shown in Column 2 of Table 9,

the compounds shown in Column 3 of Table 9 are prepared:

TABLE 9
Prep. Column 2 Column 3 DATA
Ex.
72 | LCMS:
N N ﬁ/g MH'=357
r’d = e =
N Q N~
Cl Cl




reaction m xture was stirred at
and concentrated under

hour

roomtenperature
reduced pressure.

1

The

waeewdm2ssoduct was purified by flash chromat ogPepig2003/027502

usi ng
(0.13 g,

100% yi el d) .

an 20% Et OQAc i n hexanes sol ution as el uent

LCVs: M+=308. 10 PREPARATI VE

EXAMPLES 72-90: By essentially the sanme procedure set

forth in Preparative Exanple 71
substituting the conpounds s
t he conpounds shown in Col'um 3 of Table 9 are

9,

usi ng NBS or

NI S and

wn in Colum 2 of Table

prepared: TABLE 9 Prep. Colum 2 Colum 3 DATA Ex. 72

LCI\/?' ) N, NTNN 20047 022560 s
pCT/ Bis2( D2 46 73 LOYB: MH+=3263rF NN ﬁa+=32'6
NN O MH+5342 "¥Y TN Q
NN C ¢ ~~ NMH+ a d 76
Br LCVS: NENN N D ~N
74 LCMS:
N \ Br MH*=342
/ —— - e
AN m o NNy
Cl Cl
75 Br LQMS:
/N\]4.> /N\ﬁg MH"=274
/ /
Cl Cl
76 Br LCMS:
/Nh N MH"=288
S N\§ N Nxﬁ
Cl Cl
77 ci Cl LCMS:
Br MH"=342
/Nﬁ-%} /N\KS
™ N\ﬁ' X N~§
Cl Cl
78 o Yield = 75%
LCMS: MH" =
=X =R 338
\N,N 2 OMe W-No#  OMe
Cl Cl
79 OMe OMe | VYield =52%
Br, N LOMS: MH® =
S OMe ES OMe 368
\N«N = \N/N o
Cl cl
80 B Yield = 87%
LCMS: MH' =
NN\ Cl 2§rN\ Ci 378
NN c N-No”
Ci cl




a d dad Laws:
75% N N LCM5: M+ _

79 Ove O Yield =

78 Br Yield

WOR®4/Q2256)

77 C Br

~- Ove O 368 N-NNNC C
MH# N N C 376 NNCO NNC d C W 2004/ 022560

PCT/ US2003/ 027502 47 81 F Br

52% N Br
80 Yield = 87% Br

Yield = 100%

82 Yi el d=100% Br

MH =342 N N NNNN d d
338 N-N OV N-N

N LCMXT/NE2903/027502
LCVS:

SNSNf

LCVs: M# _ N 316 NNN d C
47
81 /T Vi Br Yield = 100% |
N \ .
SNz h S /NW% LCM§:12/IH =
/
N N\N N N\N/
Cl Cl
82 = | Br Yield=100%
N N N LCMS:
=T =N MH*=322
\ N
N’N = N’N =
. Cl Cl
3 == =
O _ o Br
e — = /N =
/
NS N\N N N\N/
5 Cl Cl
4 / \ 74 \ Br
O ’a — O - e
/
N N\N N\ N\N/
Cl Cl
85 / \ I
N \ N
o ~ o O d %
X -N- 7 /
N NN
3 - Cl Cl
6 ZaN Chz. Yield = 99
Br +
/Nh N _ MH" =449
x> N\N/ X N\N/
Cl Cl
87 ﬁbz Cbz Yield = 95
N MH* =449
z Br
Z \’¢> N
AN N\N \ N\hj/
Cl Cl
88 cl /Nh o Br MH'=266
o N—y/ /Njég
Cl °N
Cl ]
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N\ NLCVMVS: MH#=322 NNNNS83 A A NBr ~ NN NN

Br 84 %N 71, O/ ONNNN 85\ N NOp NNNN
wW@200@o225bd Cbz. N Yield = 99 N N _ Br M =449 PCINUBLRODB/027502

C Ca 87 Cbz Cbz Yield =95 1I,-- N M+ =449 Br / NN

NNC d 88 C TNnN CI N Br MH=266 N

48
89 Clﬁﬁ .
/ ’ —
N N\N Yg
TY“\N
Cl &
90 Br Yield =quant.
N N W/g MH" =314
= - -~ =
AR e
Cl Cl
PREPARATIVE EXAMPLE 91:
Br
Nw/g j/g
~ =
NN N\N
Cl Ho

The compound prepared in Preparative Example 71 (3.08 g, 10.0 mmol),
2.0 M NH; in 2-propanol (50 mL, 100.0 mmol), and 37 % aqueous NH; (10.0 mL)
were stirred in a closed pressure vessel at 50°C for 1 day. The solvent was
evaporated and the crude product was purified by flash chromatography using 3:1
CH,Cl,:EtOAC as eluent. Pale yellow solid (2.30 g, 80%) was obtained. LCMS:
M*=289.
PREPARATIVE EXAMPLES 92-101:

By essentially the same procedure set forth in Preparative Example 91 only
substituting the compounds shown in Column 2 of Table 10 the compounds
shown in column 3 of Table 10 are prepared.

Table 10
Prep. Column 2 Column 3
Ex.
92
~ — /N —
X N\N/ N N\N/
Cl NH,




WOE3i04/022860N~ v

\ IN d d WD 2004/022560 PCT/ US2003/ 027502 48 N

89 C NN IN NN C 90 OT Yield =quant. Br M+

N NNN C d PREPARATI VE EXARCL/ESD03/027502
Br Br IN-TN N,NNN C NH2 The
conmpound prepared in Preparative Exanple 71 (3.08 g,

10. 0 mmuol ),
nmol ),
in a closed
sol vent was

52.0 MNH3 in 2-
and 37 % aqueous NH3 (10.0 ni-)

pressure vessel

evapor at ed and

pr opanol

t 50C for

(50 nmL, 100.0
were stirred
day. The

he crude product was
purified by flash chromat ography using 3:1

CH2 C-2+-Et+-QAg—as—ettent—Pale_yefiftow solid (2. 3
809 |wa$3obtjai ned. LCOVS: 289.
EXAMPLES 92-1101; essentially
forth in Prepar e 91 N
N X
Cl
{
94
cl /N%g
SN~
Cl
95 i
Nﬁ/g
2 N
SN~
Cl
96
Cl N
Ch N N =
/ N
e N\N X ~N
C! NH2
97
Ci /N = cl /N ==
4
\E/N.‘N/ NN
Cl NH,
{
08 /Y \r”é a N\FJS
O ~ e O ~ //
X N~ﬁ’ X -N-N
Cl NH,
99 Br Br
/N — Br /N = Br
/
s N~ X -N-N
cl NH,
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15

substituting the conpounds shown in Colum 2 of Table

10 the conpounds shown in colum 3 of Table 10 are
wee@parxsed Table 10 Prep. Colum 2 Columm 3 BEXCT/822003/027502

NN N,NNN d NH2 WO 2004/ 022560 PCT/ US2003/ 027502

49 93 NrN NNNN C NHI I 94 C NG NNN C

NH 95 yN N\ NNNN d NH 96 A rNC ~N NN°

NN C NH2 97 A NO Nr- ? NNNN B

50
100 | cpeN ChbzN
™ N\N/ ™ N‘N/
Cl NH,
101 Chz Cbz
N N
N
7 - ‘d e
N N\N/ NS N\N/
Cl NHo

PREPARATIVE EXAMPLE 102:

| |
Moy A
N N\N/ N N\N/
NH»

NHBoc

A mixture of the compound prepared in Preparative Example 95 (0.50
mmol), and DMAP (0.66 mmol) in anhydrous dioxane (10 mL) is stirred at 25°C
under Ny, then Boc,O (1.20 mmol) is added and the mixture is stirred at 25°C for
20 hr. The reaction mixture is poured into saturated aqueous NaHCO3 (100 mL)
and extracted with CH,Cl, (3 x 30 mL). Combined extracts are dried over
Na,SO,, filtered, and the solvent is evaporated. The residue is purified by flash
chromatography to give the desired product.
PREPARATIVE EXAMPLES 103-106:

By essentially the same procedure set forth in Preparative Example 102

only substituting the compounds shown in Column 2 of Table 11, the compound
shown in Column 3 of Table 11are prepared.
Table 11

Prep. Column 2 Column 3
EX.




C NH 98 Q- N NNNOC NH2 99 Br Br CNBr LN Br

NN NN C NH WO 2004/ 022560 PCT/ US2003/ 027502 50
wa@4aesbd CozN i N NFN NN C NH 101 Cbz Cbz PCTMUBR0DB/027502

NN NN Cl H2 PREPARATI VE EXAMPLE 102: ~\ | N N ,,

NN NNN NH2 NHBoc A m xture of the conpound

prepared in Preparative Exanple 95 (0.50 5 mmol ), and

DVMAP (0.66 nmol) in anhydrous dioxane (10 m-) is

stirred at 25C wunder N2, th Boc20 (1.20 nmol ) is

added and the m xture is stifred at 25C for 20 hr.

The reaction mxture is poured into saturated aqueous

Na B (I0P m-) and extracted Wwith CH2Cl 2 (3ix 30
n). Condithed extra tsNare( dried|over 2904,
filtered, and the sol ven/i/ evapor at ed. fhe/re i due
is purified by flash x N-N x-N~N
NH» NHBoc
104 /1 I 7\ |
S e
0 . 0] Za——
/ /
™ N\N S N\N
NH, NHBoc
105 Br Br
N N
’d — ’ =
_n N\N/ NS N\N/
NH- NHBoc
106 Br P
/Ngar /N%Car
V/ V/
AN N\N X N‘N
NH» NHBoc

PREPARATIVE EXAMPLE 107:

| CF3
M= O
N~ N~

NHBoc NHBoc

A mixture of the compound prepared in Preparative Example 102 (1.00
mmol), triethyl(trifluoromethyl)silane (3.60 mmot), potassium fluoride (3.60 mmol),
and Cul (4.46 mmol) in anhydrous DMF (4 mL) is stirred in a closed pressure
vessel at 80°C for 72 hr. CH,Cl, (80 mL) is added and the mixture is filtered
through Celite. The solvent is evaporated and the residue is purified by flash
chromatography to give the desired product.

PREPARATIVE EXAMPLES 108-109:




10 chromat ography to give the desired product.
PREPARATI VE EXAMPLES 103-106: By essentially the sane
wpe@emebise set forth in Preparative Exanpl e 100CT/081093/027502

substituting the conpounds shown in Colum 2 of Table

11, the compound shown in Colum 3 of Table 11 are
prepared. 15 Table 11 Prep. Colum 2 Colum 3 Ex. WO
2004/ 022560 PCT/ US2003/027502 51 1031 I C yN ( C

N NN\ N NNHNHBoc 104 O ON SINNI NN NH2
NHBoc 105 Br Br N~ N N-N N NH NHBoc 106 Br Br Br
NBr Y\ NNNN NH NHBoc PREPARATIVE EXAMPLE 107:

C~T(BY esbehtialjHRe GatdBpocelure set forth in Preparative Example 107
only substituting the compounds shown in Column 2 of Table 12 the compound
shown in Column 3 of Table 12 are prepared.

Table 12

Prep. Ex. Column 2 Column 3
| CF

108 cl /N% cl /N% ¥

\%/N\N/ \QVN\N/

NHBoc NHBoc
109 7 \ I 74 \ CF;
o) /Nj% o /N\I%g

N~ N~

NHBac NHBoc

PREPARATIVE EXAMPLE 110:

Br //
/NW&C Br /N%
/

Ny — NN

NHBoc NHBoc

To a solution of the compound prepared in Preparative Example 106 (0.21
10 mmol) in THF (4.0 mL) at -78 °C is added nBuLi (2.16M in hexanes, 5.0 eq.) at-78
°C. The reaction mixture is stirred 2 hours at -78 °C, quenched with H,O, warmed
to room temperature, and extracted with EtOAc. The combined organics are dried
over NazSOy, filtered, and concentrated under reduced pressure. The crude

product is purified by Preparative TLC to yield the desired product.
15 PREPARATIVE EXAMPLE 111:

CF3 CF3
M= A=

NHBoc NH»
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A m xture of the conpound prepared in Preparative
Exanple 102 (1.00 nmmol),

wa eiogdpsbq tri f | uoronet hyl )sil ane (3.60 mMmol), POL/ESHOHNTS02
fluoride (3.60 nmol), and Cul (4.46 mmol) in
anhydrous DVF (4 m-) is stirred in a closed pressure
vessel at 80C for 72 hr. CH2CI2 (80 m-) is added and
the mxture is filtered 10 through Celite. The sol vent
is evaporated and the residueais purified by flash
chromat ogr aphy to give the desired product.
PREPARATI VE EXAMPLES 108-109: WD 2004/ 022560
PCT/U82003/027502 52 By essentially the sane
pro

S t forth in Preparative Exanple 107 only
s,ubsle "K éeq AEO doHpeantis ta Asiredsotuianef tlae@pnmr@
Pféﬁstéﬁf'gﬁ“’@%%* o MR O CBr b 1o Abureds stired
atN°C l\/fS[ é V] rﬁlﬁSthdﬂ\btﬁBﬂC fb@Q fQY[tIW po@d& lﬁtd:’RENHB%\BﬁiJI:éBMEs Na2003 (50
- oC oc
%traﬁ%ﬁwsl? %'&&%ﬂédﬂg &rl@ez%a N%Sﬁﬁeﬁ%ﬁ’ Biterpe. The solvent
s Fﬁﬁgﬁﬁfﬁéﬁﬁﬂﬁ'ﬁ’e (BRI S T efoefodrahy 3 Bl the
deﬁmgdﬁﬁaduﬂbn mxture is stirred 2 hours at -78 C,
UENG : v .to roomtenperature, and

=ombi ned organics are dried

OVGrB)?\'@QéiQ&l.allfl khd §z§rﬁé pr@B@dL@‘f@@‘e@ 'Pdrﬂﬂrﬁ@xéfﬂﬂ%r orI¢dUBSHuting
thgressure The crude product is furl
S

showg lﬂ&qlﬂle”ﬂndZ phéablests, dae p@m@ound sbswn in Column
5 BERENS e SREURLE 111 OF3 OF3

Table 13
Prep. Ex. Column 2 Column 3
112 CF3 CF3
cl Nﬁ cl NYg
- — ’d =
TY“\N/ TY”\N/
NHBoc NH,
113 74 \ CF3 74 | CFj
O = = O /N —
/ /
o N=N NN
NHBoc NH,
114 /l /l
N
’e = e —
o N N
NHBoc NH-»

EXAMPLE 1:
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N NN\ NN NHBoc NH2 WO 2004/ 022560

PCT/ US2003/ 027502 53 TFA is added at OC under N2 to a
wa@riosoexsesol uti on of the conmpound prepared i NPCT/US2003/027502

Preparative Exanple 107 in anhydrous CH2Cl 2 . The

m xture is stirred at OC for 10 mn, then at 25C for

2 hr. It is poured into 10 % agqueous Na2CO3 (50 5 ni),

extracted with CH2Cl 2 (3x15 L), dried over Na2SO4,

and filtered. The solvent i evaporated and the

residue is purified by flash chromatography to give

the desired product. PREPARATI VE EXAMPLES 112-114: By

essentially the sane procedure set rth in npl e
only substituting 1 he conpound own in lum 2
of Table 1 he conmppund shown in of Tabl e
13 are pre Nraplle 13 Prep. Ex. Col ym 2 um 3
112 G N~/ CF3{Cl I-TM / CF3—Y"NN\ N Bdc NH 113
Q- CF3 CF3 N O3XMINN N, N NHBoc NH2 1] b ~—~1 \' S
N N NN N-N NHBoguNH EXAMPLE 1: WO 2004/ 042560
PCT/ US2003/ 027502 54 N =

| g

N

The product from Preparative Example 92 (1.0 eq.), isonicotinoyl chloride
hydrochloride (1.1 eq.), and pyridine (2.5 eq.) are stirred in CH.CI, for 24 hours.
The reaction mixture is diluted with saturated NaHCOj3 and extracted with CHzCla.
The combined organics are dried over NazSOy, filtered, and concentrated. The
crude product is purified by flash chromatography.

EXAMPLES 2-11:

By following essentially the same procedure set forth in Example 1, only

substituting the compounds in Column 2 of Table 14, the compounds in Column 3

of Table 14 are prepared.

TABLE 14
Ex. Column 2 Column 3
2
N
o’ — e —
soN-N N
NH, HN._ _O
7
~ N
3
/N - /N =
N~ Ny
NH, HN._ O
Z
~_N




N\ NN NHNO NH2 N The product from Preparative
Exanple 92 (1.0 eq.), isonicotinoyl chloride

whyanoeishori de (1.1 eq.), and pyridine (2.5 eqPQT/@8103/027502
stirred in CH2C1 2 for 24 hours. The reaction mxture
is diluted with saturated NaHCO3 and extracted with
CH2CI 2. 5 The conbi ned organics are dried over Na2SO4,
filtered, and concentrated. The crude product is
purified by flash chronatoggﬁghy. EXAMPLES 2-11: By
follow ng essentially the s procedure set forth in
Exanple 1, only substituting the conpounds in Columm

2 of Fable—i4—the—conpounds—in Fumm3—10—of _Tabl=
14 arie pfepdr ed. > Co
N-N NN NH2 |HN N-N
2004/1022560 |PCT/ 2 5
NN NH2 HN @
NH,
3
NZ
NN
5
s N-p N
NH, HN.__O
| S
+/
N
0
6
Gl N , Cl N
\g/N\r\f N N\N/
NH, HN._ O
“
N
CFy CF;
7 cl /N _ Ci /N _
N N\N/ N N\r\i/
NH, HN._O
7
N
8 / \ CF3 / 1 CF3
NYg N
@] o O = N
S Nj\f ™ N‘N/
NH; HN.__O
7]
N




f N, OrNr rNr-- NNNN NH2 HN O LN+ i ~C b5
G NO N NN'. NN NH2 HNOti N 7 CF3 CF3 C N-
wa@kookMR2s6NN N NH2 HN O N $ / CF3 / \ CF3 Nx PCT™MUS2403/027502
N NNNH2 HN O N WO 2004/ 022560 PCT/ US2003/ 027502
56 NN NN NNH2 HN O [/ | \' N
56
9 / Y{/
N N
v’ - o’ —
N~ o N~
NH, HN_ O
7
N
10 CbzN CbzN Yg
N N
v’ — - —
N~ o N~
NH, HN_ _O
7
N
11 (IJbz (I.‘,bz
N N
N
/ - ’ —
N~ N~
NH, HN_ _O
7
~_N
EXAMPLE 12:
N
’ —
N W/g
- - — N N\N
Y/
N~
N i
NH, 0=S
O/ I X
~-N

The product from Preparative Example 107 (1.0 eq.), 4-pyridylsulfonyl
5 chloride hydrochloride (1.1 eq.), and pyridine (2.5 eq.) are stirred in CH,CI, for 24
hours. The reaction mixture is diluted with saturated NaHCO3 and extracted with



10 CbzN CbzN ND,,,NNNNN N2 HNO I N 11 Chz
Cbz CS\NN NN NNNNNH HNO | N EXAWLE 12: \ |
WO 200Moxsbb N N N NH NH2 O\ O N The produrCT/U82903/027502

Preparative Exanmple 107 (1.0 eq.), 4-pyridylsulfonyl 5
chloride hydrochloride (1.1 eq.), and pyridine (2.5

eq.) are stirred in CH2Cl 2 for 24 hours. The reaction
mxture is diluted with saturated NaHCO3 and extracted
with WD 2004/ 022560 PCT/ US2Q03/ 027502 57 CH2Cl 2. The
conmbi ned organics are dried ver Na2SO4, filtered, and
concentrated. The crude product is purified by flash

CHCB rﬁeméd or LS gkidd Dver R S@LHH%@@ and
§ent I a y 12

the sdme procedure set forth in Exanple 12
cormdnjzraﬁeds ubke ictude prpdustisquurifiedrysfiash duomatograghyTabl e

ogpounds in Colum 3 of Table 15 are
EXAMRLES 1522

By following essentially the same procedure set forth in Example 12 only
substituting the compounds in Column 2 of Table 15, the compounds in Column 3

of Table 15 are prepared:

TABLE 15
Ex. Column 2 Column 3
13
o’ — ’d —
o N-pf x N\N/
NH,

14 5 ]
/N = /N
V/

N N\N

NH2 HN //

15 Yg
/ /

NN N N\N

N‘ééo
7
I 4+

NH,




TABLE 15 Ex. Columm 2 Colum 3 13 N1/ N NN NN
NH2 HN. SOO | N 14 NN NNNN NH2 HSOO | \' N 15
wW02004822960 Y Y A\ N-N\ N-N NH2 HN. OO ao WO 20pd1/022885@7502
PCT/ US2003/ 027502 58 16 N "N IN NN NH2 HNS, CN i
0- 17 A NdA fNNNNN NH2 NH
58
16
s - A o
NN o N~pf
NH O
2 HN.,S/{.___O
AN
.
I\lr)-
o
17
Cl /N _ Cl /N _
S Nap? \Q’N\N/
NH2 N!H
§=0
l\{\ \O
_
18 CFa CF
Ch N c /N\’éga
V/,
N N\-N N N\N/
NH; HN_ O
&
N
19 / ‘ N CF3 / ‘ CF3
O N
XN~ N~/
NH2 HN\ //O
Sz
7
2N
- - /N =
S N‘N/ A N‘N/
NHZ HN\ I
“
2N
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cr 18 AiNCF3 CF3 C N f
Q.,-N{~ N~

19 CF3 / CF3

f1 N

N~~~ NTNN NH2 HN, O N
N-N

N N NH2 HNC

W@I00$256(N 20 A yN N NN NN NH2 HN, S O N V¥TT/US2003/027502
2004/ 022560 PCT/ US2003/027502 59 21 CbzN CbzN N N, N
NN NH2 NHN\ O O 22 Cbhz Cbhz UNN NN NNNN

59
21 CbzN CbzN
/ — ' —
/ /
N N\N X N‘N
NH, NH
NI N S\go
=
22 Cbz bz
N N
/N = e —
/ /
N N\N N N\N
NH, NH
N‘ N S\go
=
EXAMPLE 23:
CI\_N N
~N STEP A . N\N/
N
0O STEPB HN. O
=
N “
A ~_N

STEP A:

To a solution the compound prepared in Example 6 in dioxane/DIPEA

(2.5/1.0) at rt is added cyclopentylamine (1.2 eq.) dropwise. The resulting solution

is stirred at reflux for 16h, cooled to rt, and concentrated under reduced pressure.

The crude material is purified by preparative thin-layer chromatography (8 x 1000

uM).

STEP B:



10

NH2 NH N SO EXAMPLE 23: C NH r NN \ NN STEP A
\ NN NOSTEPBHNO NI N 5 STEP A. To a

W@ 200un22360 t he conpound prepared in Exanpl e 6 iPCT/US2003/027502
di oxane/ DIPEA (2.5/1.0) at rt is added
cycl opentylam ne (1.2 eq.) dropw se. The resulting
solution is stirred at reflux for 16h, cooled to rt,
and concentrated under reduced pressure. 10 The crude
material is purified by prepgpative thin-Iayer
chromat ography (8 x 1000 M. STEP B: WD 2004/ 022560
PCT/ US2003/ 027502 60 To a solution of the conpound

pr epfe adsdluidrkenpleaodoubiderefardt RH2ARpled?3,StepA in CH,CI
added TFA Chipolndapropared ng sol atepp I CHCl

( 5 eq.) dropv : 19 S0l L
atgt i added brAYQ adl. hdropwiseanting sesdling:pelutior s shiraed for 18 h at rt
r T ri ' ' l: N :
FBESRISTLI S IR S BB (AL i SR e
CH&?I@ aﬁm th@qrgd_ﬁﬁd-ll@%r (s&aqugntiéléww%%mi s:}atﬁ.l ad. N%l-ﬂcog (2x2
: e organic layer is dried (Na; , filtere
mgk and l’ﬁ'@@r{ﬂ red 8i-)u Hya@rorﬂaa@d@uerpé@g@gr@aﬁﬁe),évt@&d, and
. . i . i oL -
oAt Liogheplbad i VB8 il e oy
prepastiveghinylalybecls@matpgapad (8 e 13430 fiM)th i n Exanpl e 23
2&% sg%stituti ng 10 the chlorides in Colum 2 of
E RL 2t"i‘@z?’:corrpounds shown in Columm 3 of Table 16
ar e [y @Rakfithily the same procedure set forth in Example 23 only substituting
the chlorides in Column 2 of Table 16 the compounds shown in Column 3 of Table
16 are prepared.
Table 16

Ex. Column 2 Column 3

24 NH, \{/g
J i
N.__N
= =
O/ \%/N‘N/

HN

o)
7
N
e
HO«w"™N G\l N
H N ’d —
= /
N-
\OH\&( N

HN @]
7
N




Table 16 Ex. Colum 2 Colum 3 24 NH2 N T-Nr N-N HN
Ol N 25 HON HONN SOH\ NNHNO ~1 NW
wWQOM4N2Z8H60 PCT/ US2003/ 027502 61 26 H(c) N PCTMUSIOBB/027502

NN HNON 27 )NM2 HOHOH NN HNO a 28 NH2 HN
OHOH~ NN HNO ri N

61

dPss
HO H N /N

SN N\N

27
NH
)y 2 _N /NX
OH X

AN NuN

&
yoe

N

L
&
|| S
s

/H«

28 )\(NHZ

OH \

"N

5

N

30

HO.




29 NHNN HOHONN HNOri N 30 NHNN HO NN

OH HN O i N WD 2004/ 022560 PCT/ US2003/ 027502 62 31
WO doA2353 N N O—I, ~" -r/ NNHNO | N 32CNNBR08/027502
NN COHC z~ NNOHHNO I N 33 N2 HN (+/-)
OH N-N
62
31 NHZ
N7 ™
OH /
N N\N
i . Y?
Q NN
/
+/-
*F) o x N\N
OHHS
33 NH,
. L
+/- l O/
/) OH X N\N
OHH[?
EXAMPLE 34:
HN
Cbz\N
7’ =
2 =
_ o N-
o N N
HN 0]
HN O
&
7 N
N

To a solution of the compound prepared in Example 10 in anhydrous
acetonitrile is added TMSI (4 eq.), dropwise at ambient temperature. After 10
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OHHN Ol N EXAWPLE 34: NN Cbz, HN Nr NN NN HN
O HNON NO5 To a solution of the conpound prepared

WO pooERzespd € 10 i n anhydrous acetonitrile is apciBEUSZIINGI27502
(4 eq.), dropwi se at anbient tenperature. After 10 WO
2004/ 022560 PCT/ US2003/ 027502 63 m nutes the
acetonitrile is renoved in vacuo. The resulting yell ow
foamis treated with 2 N HC solution (7 m-) and
t hen washed i mmedi ately with gt 20 (5X). The pH of the
aqueous is adjusted to 10 wth 50 % NaCH (aq) and the
product is isolated by saturation of the solution

minutbs MaChedtanitilelis eavaevey irewidREt TR ré’!lﬂﬁhﬁ@@\/@fda?ﬁ% treated
51to0 %ve t he desired product. EXAVPLE

Witk e {H Gl sojutione(7saka: apd cﬂ@@uwraehg@ummduatelyn/vm&mﬂ és>e)4 The pH

V. [ um
ofEeetHEL 1 Mol b AT RaBUP oAy B s L potea
byvealelrwc&p(aﬂthd solfiohARBLIENEC! Bps) fdlleweinbyPedpadtivn with 8H,Cl, (5X)

Chz, Ig— N NN NH NH
to give the deS|re product.
EXAMPLES 35-37:
By essentially the same procedure set forth in Example 34 only substituting
the compounds shown in Column 2 of Table 17, the compounds shown in Column

3 of Table 17 were prepared.

TABLE 17
Ex. Column 2 Column 3
Chz.
35 | Bhzay HN
e o ' e
/4 )
™ N\N ™ N‘N
I}JH NH
Nl SN \go NI S s\go
P =
Chz H
36 '{l N
o’ e - //
4 N~
X N‘N N
HN. O HN._ __O
AN Z
N N
Chz H
37 N N
/N _ 1 //
S N\N/ ™ N\N
NH NH
| =0
| P =
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N\ SON\ SO I , Ol O 36 Cbz HNN NNN\ -N
HNOHNO | NN 37 Cbz HNN _NN-NNN NHNH |
WO RoM2286®© N\ SO | O 1 T WO 2004/ 022560 PCT/US2003/027502
PCT/ US2003/ 027502 64 ASSAY: The assay on the
conpounds of the present invention may be perforned
as follows. BACULOVI RUS CONSTRUCTIONS: Cyclin Eis
cloned into pVvL1393 5 (Pharningen, La Jolla,
California) by PCR, with thgaddition of 5 histidine
residues at the amno-termnal end to allow
purification on nickel resin. The expressed protein
i s approximately 45kDa. CDK2 is cloned into pVL1393 by
PCR, with the addition of a haemaglutinin epitope t
AS8AYhe cahs@s,%av@nnrﬂwﬁaqonmwmmﬁnﬁmﬁsemm@r\é@ﬁr@%%Sg
rotei,n i.s,approxi mately 34kDa in size. 10 ENZYME
pe WP&!O‘%comi nant bacul ovi ruses expressing
gyC|BA(Cl]ELOVII‘ItQUS|EM®_I\HIH?$JG_T i?NSCt eyiclin & iSFdomed Irdo VL1393
n equal multiplicity of infecti =5 r,. .
(Phasningen i delih RIS PO W the GROHER o5 Rissiingspsidues
or Wl t I i ; [
at % o R o, OB A RlcRrigH ORI i Phe SRpressed
préoteir Brappeokiniatelng5kDay TDK ip laded, intogoviv y PRR, with the

NP40, 1nmM DTT . .
addition of a haemaglutinin epitope tag at the carboxy-terminal end (YDVPDYAS).

The expressed protein is approximately 34kDa in size.

ENZYME PRODUCTION: Recombinant baculoviruses expressing cyclin E
and CDK?2 are co-infected into SF9 cells at an equal multiplicity of infection
(MOI=5), for 48 hrs. Cells are harvested by centrifugation at 1000 RPM for 10

minutes, then pellets lysed on ice for 30 minutes in five times the pellet volume of
lysis buffer containing 50mM Tris pH 8.0, 150mM NaCl, 1% NP40, 1mM DTT
and protease inhibitors (Roche Diagnostics GmbH, Mannheim, Germany).
Lysates are spun down at 15000 RPM for 10 minutes and the supernatant
retained. 5ml of nickel beads (for one liter of SF9 cells) are washed three times in
lysis buffer (Qiagen GmbH, Germany). Imidazole is added to the baculovirus
supernatant to a final concentration of 20mM, then incubated with the nickel
beads for 45 minutes at 4° C. Proteins are eluted with lysis buffer containing
250mM imidazole. Eluate is dialyzed overnight in 2 liters of kinase buffer
containing 50mM Tris pH 8.0, 1mM DTT, 10mM MgCl2, 100uM sodium

orthovanadate and 20% glycerol. Enzyme is stored in aliquots at -70°C.
IN VITRO KINASE ASSAY: Cyclin E/CDK2 kinase assays are
perforrhed in low protein binding 96-well plates (Corning Inc, Corning, New York).

Enzyme is diluted to a final concentration of 50 pg/mi in kinase buffer containing
50mM Tris pH 8.0, 10mM MgCI2,1mM DTT, and 0.1mM sodium orthovanadate.
The substrate used in these reactions is a biotinylated peptide derived from
Histone H1 (from Amersham, UK). The substrate is thawed on ice and diluted to 2

pM in kinase buffer. Compounds are diluted in 10%DMSO to desirable
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15 and protease inhibitors (Roche Di agnostics GrbH,

Mannhei m GCermany). Lysates are spun down at 15000
WORMUOZES6A0 mi nutes and the supernatant retai PEOUSHN$/027502

of nickel beads (for one liter of SF9 cells) are

washed three tinmes in |lysis buffer (Q agen GrbH,

Germany). I midazole is added to the bacul ovirus

supernatant to a final concentration of 20mM then

i ncubated with the nickel 20 ads for 45 mnutes at 4

C. Proteins are eluted with I'ysis buffer containing

250nMM i m dazole. Eluate is dialyzed overnight in 2
condemtratiohs Kt drashoklh A8 recBiBhapmi, ﬁn@%

1 M DTT, 10mM MyCl2, 100uM hopoLrer R0 feih Afye solution
(12@@@6923&“@) andE2yhef ite 2 ubd sdbstratalsotutionsaret mixédCthenN

RS aé@t@&é%h%mﬁﬁ;%gmﬁ%@z%z LI
HERER I o B NP A1 385 )y PR P Te (rom

Amenstem; ). 'ﬁ{b’ri‘da&lbﬁ i9HlEvEd t&ﬂlﬁWoW@%r%t'i‘%@ﬁ@mp@?&’ture

0. 1mM sodi um ort hovanadate. The substrate used
The geactippds stappediby adding 20Ayw! of angap‘ferdmmmmngew Y Griton X-

' StE rsh K) .. The substr
10T AN R e etsdp By i podled 8174 pepds (from
AmrmmmdSKafce 13 iiads.i Thel SN Adscardareh 2BbRir¥®onto a 96-well
Gégﬁ 02 560 PCT/ U82003/ 027502 65 concentrations. Fo

i Matee(Fagkatd/Barkin Eimekife Reiengeg) wnﬁr&iz@lﬁérmate universal

Sk Paoll® SR Rs) Rordecibone e
elohindtdduityewasbingdhe deiads ¢wice with 2M NaCl geini tigee Wit 2 M NaCl
start ed addition of 50 | of 2M

Wﬁi’rg%jﬁBO%P Cf% . ! Tapr d*Pa?ﬁ*\?%ﬁQBa Ligdhem mgasurgd using a
ToERSHAt DB Wéll %u@‘%‘%ﬁﬂﬂlﬁtléﬁ‘ﬁouﬂér gfrcnﬂ cg%r ngm Eler |fe

tenperature. " The reaction is Stopped
Seienegs)p buf fer cont aining 0.1 % Triton X- 100, 1 nM

B R RO o fSlilpebf R i SR s hion
ddteadsenited | ath inaRiphcae, ABHPS @)oﬂﬁ's‘éﬁlal dilfdon8 d‘fhﬁﬁ:ﬁ"ﬁory

pl ate (Packard/ Perkin Elmer Life Sciences) using
caompetdsatonpaniiation of compeandds p@rtteama{mtd?/mnasa activity,

I
oo Bl P RFLEREARars SRR b CEVRR iR gompls. To
getriwatetl@s@wlues rtha d\zisHa@bpomé burkedapd mhmtecptoas istandard
The, ?dl oact | v% g IS then nmeasured using
S'%Bd%ﬁ?”@@ﬂﬁe s0 VRlgS fre clerved Patnoahn@@rur@wssm analysis.
Packahié B kredeht MRentioh Ras BELRYESEMbed with in conjunction with the

specific embodiments set forth above, many alternatives, modifications and other

variations thereof will be apparent to those of ordinary skill in the art. All such
alternatives, modifications and variations are intended to fall within the spirit and
scope of the present invention.
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15 I C50 DETERM NATI ON: Dose-response curves are be
plotted frominhibition data generated, each in
waelepkiozase, from 8 point serial dilutions of iPtli/b51003/§27502
conmpounds. Concentration of conpound is plotted
agai nst % ki nase activity, calculated by CPM of
treated sanpl es divided by CPM of untreated sanpl es.
To generate | C50 val ues, the dose-response curves are
then fitted to a standard 2066si gnoi dal curve and | C50
val ues are derived by nonlinear regression analysis.
Wil e the present invention has been described with in
conjunction with the speqifAip®nbodi ments set forth
above, many alternatives, nodifications and ot her
Whatris atdimad i$:ner eof will be apparent to those of

or di,nar ki ' .nat i ves,

1. poas fpP i st ABat e SttuchHEl KRR BENE T YD,
within the spirit and 25 scope @f the present
i nvention. WO 2004/ 022569 003/ 027502 66 CLAI MS
What is clained is: 1. Ac Ind’ represented by the
structural fornula: R2 R ,NR4 -- NN HNQ R5
Formula Il wherein: Qis -8(02)- or -C(O-; Ris
aryl or heteroaryl, wherei i safd aryl or heteroaryl
can be unsubstituted or optionally independently
substituted with one or nppenueildti es which can be 10

the sanme or different, each noiety being independently
wheiBléted fromthe group consisting of hal ogen, ON,

- ORS, : SF SLO21R8, . - S(02) NR5R6, - NR5R6, - C(O) NR5R6,
Cststaz'aﬁSE?Pi)aégl a:ﬁzJIOCF:% R2 is selected fromthe

gr oup icanysoshétegoanty!, @erélRSREd aryCED PpREparyCca) krRaREubstituted
or gl Cpra oy B SRR et D B i e
thEE3md 61t Gifr8fart! ¥Ach moiety being independently selected from the group
consisting of halogen, CN, -OR®, SR®, -S(02)R®, -8(02)NR°R®, -NR°R’,
~C(O)NR°R?®, CF3, alkyl, aryl and OCFs;

R2is selected from the group consisting of CN, NR°R®,
_C(O2)R®, -C(O)NRER?, -OR?, -SR?, -S(02)R, -§(02)NR°R?, -N(R®)S(02)R’,
N(R?)C(O)R"and ~N(R®)C(O)NR°R®; alkynyl, heteroaryl, CF3, heterocyclyl,
alkynylalkyl, cycloalkyl, alkyl substituted with 1-6 R® groups which can be the
same or different and are independently selected from the list of R® shown below,
é—(CHz)m—-N/_\N-—RB
_/

ACHaIm T\ /TN g _aryL \y_ps
N-R® g—ary—N  N-R s N-R
K , g — and ,
R is selected from the group consisting of H, halogen, -NR°R®,
-C(O)NR®R®, alkyl, alkynyl, cycloalkyl, aryl, arylalkyl, heterocyclyl,

heterocyclylalkyl, heteroaryl and heteroarylalkyl,



10

15

20

25

al kynyl al kyl, cycl oal kyl, al kyl substituted with 1-6
RO groups which can be the sane or different and are

w0 nabepzaseent |y sel ected fromthe [ist of RO shepewus2003/027502
below, -(CH2)mN,NR8 z /(CH2)m ('N_.R8 , -aryl--N N-R$
\-aryl NR8 20 v \ / and \L/ R3 is selected fromthe
group consisting of H, halogen, -NR5R6, -C(O NR5RG,
al kyl, al kynyl, cycloal kyl, aryl, arylal kyl,
het erocyclyl, heterocyclyl yl, heteroaryl and
het eroaryl al kyl , WO 2004/ 022560 PCT/ US2003/ 027502 67
N(-2 R N\~ R8I NR$ 1-2 and -2 R8 wherein each

of said |, cycloal kyl, aryI aryl al kyl ,
het er gcfcl yl ,\ heterocyclyl het er g
het er oaryl al kyl for RS and the heteroc¥c Vi 5 ieties

vvho& uct u Nas\a e f
can t ut ed;or opE on; depeN
e

substltuted with o or nore nolet es which a?n be
t he same or dlfferent eac
sel ected fromthe group
aryl, cycloal kyl, CF3,

- NR5R6, - ( CR4R5) nNR5R6,
-SR6, -S(02)R6, 10 -S(0 (R5) S(02) R7,
-N(R5) C(O R7 and N( R5) 80) NRS5R6; R4 is H halo or
alkyl; R5 is H or al

X is s ted fro ﬁhe group
wh%ﬂlguemhrfg‘ sgid alkyh|cuylpaika|r Ayl %Wﬂ“é k??fem%g%i oal kyl
heﬁﬁpg}{&g hi?t%]%"a% %‘ﬁﬁcﬂdfér?g\‘})lélk ok P{rs%fi‘{él\’tiwe l@ﬁ&ocycl

erein eac of sard al ky
m@euéSiWhp)be stnaciuoed; b;d shdwer enmeﬁaatgly above for R® can be substltuted

or fetihalbt e Pareaty stEsh ity et Poft B WHipnE2h be
th& %aﬁ'@r@r dmér%h't e@a%@%’cﬁ B@m@%&é&rﬁﬁﬁﬁy%léﬂtﬁ fioaNthe group

each noi ety Db€ing ependeént | q§§sel ected fromt

cogsistipg obhalogiennalkyl, and] exptealky] @b, CNy ;LDCFa,c{(@R ?k@Rs -OR®,
N REs TR SRR F o R e OIRY (AR RS 5 Rs S(OR,
-S(GHNRIRERIRISIBIR, - RERDC(OTROZNRIN(R®)C(O)NRR;
R*is H, halo or alkyl;
R®is H or alkyl;
R%is selected from the group consisting of H, alkyl, aryl, arylalkyl,

and
noi ety being i ndependently
§|st|ng of hal ogen, al kyl,

- (CR4AR5) nOR5, - OR5,
-C(O R5, -C(O NR5RG,

cycloalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, and heteroarylalkyl, wherein
each of said alkyl, aryl, arylalkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, and heteroarylalkyl can be unsubstituted or optionally substituted with
one or more moieties which can be the same or different, each moiety being
independently selected from the group consisting of halogen, alkyl, aryl,
cycloalkyl, heterocyclylalkyl, CF3, OCF3, CN, -OR?, -NR°R™, -N(R®)Boc,
-(CR'R%),0R®, -C(02)R®, -C(O)R, -C(O)NR®R™, -SO3H, -SR™®, -S(O2)R’,
-8(02)NR5R™, -N(R%)S(02)R, -N(R®)C(O)R” and -N(R®)C(O)NR°R®;

R'"is selected from the group consisting of H, alkyl, aryl, arylalkyl,
cycloalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, and heteroarylalkyl, wherein
each of said alkyl, aryl, arylalkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, and heteroarylalkyl can be unsubstituted or optionally substituted with
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-S(02) NR5R10, -N(R5) S(02)R7, -N(R5)C(O R7 and

-N(R5) C(O) NRSR10; R10 is selected fromthe group
weorvgisxssmg of H, al kyl, aryl, arylal kyl, cycPOEUK2003/027502

het erocycl yl, heterocyclyl al kyl, heteroaryl, and

het eroaryl al kyl, wherein each of said al kyl, aryl,

aryl al kyl, cycl oal kyl, heterocyclyl,

het er ocycl yl al kyl, 25 heteroaryl, and heteroaryl al kyl

can be unsubstltut ed or opt |6%nally substituted with WO
2004/ 022560 PCT/ US2003/ 02750 68 one or nore noieties

whi ch can be the sane or different, each nbiety being

onﬁ'?)ﬁi%’cﬁ’@qﬁﬁfeltlés seliestas bbrtresbhe @ dxﬁprerﬁnead‘t moietpbeing
al ogen, alkyl, aryl, cycloal kyI het er oc | al k I
mdéﬁ@ndéﬁlﬂ%@sele&ted-fms the GRS COn R iRg) oge%/ .@&

evdloRlyh BV AT Bl O &a“*&? y;s?)w?

-(CRIFHICROLD B’R az(crm“aﬁalo«o )sasransaélescm)mhe

-S(ra;?gl%Ré rNrgf(Rbﬁ jQzDﬁﬁeldN(%d@l(ag% ?%d f 'gﬁ%%g?gﬂghﬁgl 'kyl or
het er ocy%lr%lptloﬁgléﬁ@yl?‘r’ ﬁ‘h(t.l ngeﬁ,p d!\WFd%fdr"(W R9&nd R in

het er ocycl berng unsu stltut ed or optionall
thé AeteetyndeRIRY nivei Ibg jcindxs tagetherdoibrrm aoeysiaatkyher etegocyclyl

mqrp% wit h(g}egq% s;gss;qi ?:%{Sél 5!%{2{ %n@gngllypr %i%%%ﬂ%ﬁﬁét]b%ﬂﬂfted or
0 l%h?lﬂfﬁ@ék)@hﬁéﬁﬂ MEIRE %'uBsﬁiﬁféU With saietbrahkyd R groups

roaryl al kyl, aryl heteroarx( ci
aryn:emswemd fremuthegysup cansigting Of)ﬁikb/bﬁwp? yl, aryl, heteroaryl,

ARHEPSRASRILtecAREL B B8P ST SRARY i,
arkl” ﬂg@gﬁé‘&ﬂbha a‘i’;ﬂ%g?gféhl bé Qﬁs?ﬂjlﬁ:tgberjm aptionialy lndgpeﬁdently
sub@ﬂ&l%ed mamé or mgméléne%{\é@;&@a %%@@p&@r diften ént, each

moﬁﬁ%ygp&?%edwerﬁ?%% Eggﬂ fie Od)'Béﬁl:@nsustlr(\j? of halogen alkyl,

arl ¢ éloékk QIF%dO‘GIBjTﬂN]e o%R%Wsr@ng@B o-C(Qa)R -C (ONRPR™,

GO)R-oR e,dSK@@}é S G NRR C&Rﬁ%ﬁ?j R G ORand
NERIREES %Eﬁa s g A
- N( FE% S QISERBRTMM the gradipteonsjstingddf Rn, {QNR Rz% 2.

s(@)@?{j@g’ m&;%h%_@(éz)ﬁmerel n Ris selected from

R? is selected from the group consisting of halogen, CN, -NR°R",
-C(02)R?, -C(O)NRPR'®, -OR®, -SR?, -8(02)R’, -S(02)NR°R™, -N(R®)S(O2)R R’
N(R®)C(O)R"and —-N(R®)C(O)NR°R®;

mis 0 to 4, and

nis 1to 4.
2. The compound of claim 1, wherein R is selected from the group consisting
of phenyl, naphthyl, 2-pyridyl, 4-pyridyl, 3-pyridyl, 4-pyridyl-N-oxide, 3-pyridyl-N-
oxide, 1,3-thiazol-2-yl, pyrimidin-5-yl, pyrazin-3-yl and pyridazin-3-yi;

R2 is CF3, CN, cycloalkyl, -OR®, -CH,OR® or heteroaryl;

R?is H, unsubstituted aryl, unsubstituted heteroaryl, aryl substituted with
one or more moieties selected from the group consisting of halogen, CN, -OR®,
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of phenyl, naphthyl, 2-pyridyl, 4-pyridyl, 3-pyridyl,
4- pyridyl - N-oxi de, 3-pyridyl-N oxide,

wa2@4nkesexol - 2-yl, pyrimdin-5-yl, pyrazin-3-yPCHO003/027502

pyridazin-3-yl; R2 is CF3, CN, cycloal kyl, -OR6,
-CH20R6 or heteroaryl; R3 is H, unsubstituted aryl,
unsubstituted heteroaryl, aryl substituted with S 30
one or nore noieties selected fromthe group
consi sting of hal ogen, g@F WO 2004/ 022560
PCT/ US2003/ 027502 69 CF3 3, lower alkyl and
cycl oal kyl, heterocyclyl, heteroaryl substituted with
CP4) eouFmveemkﬂtarﬁscﬁ%eﬁm elﬁ’et%FcS&?&__\)ﬂ hel6RIy! substituted with
consi sting of hal ogen, 3, kyl
O@ﬁnar mfe o20irtjies selecteus‘rcm the group emsisting of maloyerar@N -OR?,

hal I | kyl; R5 H
Cr%iwer Faiil E&Wanﬁ%yél%a'ﬂyg > oaﬁ[ﬂ 18\Aﬁirs?or¥ 3. Tlhz ot

conmpowysd, 0 aim 2, vvhereln Ris selected fromthe
group gonsi sti\ng of phe 2-pyridyl,a4=PN i dyl,
3-pyridqyl, 4-pyridyl- xi de,\ 3- pyr dy_ll\i oxide, 1, 3-
t hi azof&\zw o~pyer i - b- hel corrp

claim 2, ein s c cl oalk - 15
CH20R6, or hetero e conpound of di and

wherein R3 is H, Iovver aI kylggeycl oal kyl, C(O CR4 or
aryl wherein said al kyl | are unsubstituted or

optional |y i ndependentR—s ted with one or nore
L§ ds?

noi eti es whi ch can be the pfferent, each

N ;
R*is H, halo or lower alkyl;
R® is H or lower alkyl;
mis 0 to 2; and
nis 1 or2.
3. The compound of claim 2, wherein R is selected from the group consisting

of phenyl, 2-pyridyl, 4-pyridyl, 3-pyridyl, 4-pyridyl-N-oxide, 3-pyridyl-N-oxide, 1,3-
thiazol-2-yl and pyrimidin-5-yl.

4, The compound of claim 2, wherein R? is CF3, CN, cycloalkyl, -ORS, -
CH20R®, or heteroaryl.

5.

The compound of claim 2, wherein R® is H, lower alkyl, cycloalkyl, C(O)OR*

or aryl wherein said alkyl and aryl are unsubstituted or optionally independently

substituted with one or more moieties which can be the same or different, each

moiety being independently selected from the group consisting of F, Cl, Br, CFj,

lower alkyl, methoxy, and CN, or

s ey

The compound of claim 2, wherein R* is H.
The compound of claim 2, wherein R® is H.



noi ety bei ng i ndependently selected fromthe group

consisting of F, d, Br, CF3, 20 |ower alkyl,
waorb@amzseoand CN, or -2 @2N R8 R8 N or r 6. TRET/US2003/027502

conpound of claim2, wherein R4 is H 7. The conpound

of claim2, wherein R5 is H WD 2004/ 022560

PCT/ US2003/ 027502 70 8. The conpound of claim 2,

wherein mis 0. 9. The conmpound of claim2, wherein R

is 2-pyridyl. 10. The con‘potzb‘j of claim2, wherein R

is 3-pyridyl. 11. The conpound of claim2, wherein R

is 4-pyridyl. 5 12. The conmpound 2, wherein Ris the

8N- OXTHE compbundl dfdtyaim 2rwhdilnpxigle of 3- pyridyl .
13. The compound of claim4, wherein said R2 is CF3.

914. The C@mnmundopfoﬂanm 2iwhareimRas &-pyrihyl.d R2 is ON

d 4 | oal kyl .
190 he a2l e R RP e e (2 Greo
19 - Phig Gehfbounti’of cldim zqmmndngmﬂ) 15 wherein R2
IS cycl opropyl, cycl obut clopent or
12ycl 6hespmporsd Ziyehersi u'q‘nHTGbK' -Qfide af 4—pyvmls er the-oxide of 3-

p?ﬁvﬁroaryl 19. The conpound of claim2, wherein R3 is
T al kyl or aryl. 15 20. The conpound of claim 19,

18her The cxsna:ipzbunelwsefrclaaulnkz;/|wrhesren~e1;elmmlFa2 iStamy., i \SAﬁpr opy!

r tert-butyl. The. conpound Ia|m20 erein
1%3 ﬂ‘? Lent undp]jclam& é@%@ﬁhﬁe'gf Ridp&Na 2, wherein R3
1S ﬁ\‘éﬂ&x‘ht e tituted with
onedgpe%r rmlbec{fltcgm?el ecétrgcip?r %ﬁ&*@?oup
1@0onsThe |Cng1rm‘unﬁ of Blgim fovi@reinORe js -aBH, @R rGREH,MEZN; 1- 2

1JiR8 L\‘Eﬁ%%r 3 d o?rclalm 195 w%werem 2 l(:soc%?oupr}gpﬂ,f c;?c‘!lgli)urpyl}s’
cyclopentyl or cyclohexyl.

18.  The compound of claim 4, wherein R? is heteroaryl.

19.  The compound of claim 2, wherein R® is lower alkyl or aryl.

20.  The compound of claim 19, wherein said lower alkyl is methyl, ethyl,
isopropyl or tert-butyl.

21.  The compound of claim 20, wherein R® is t-butyl.

22.  The compound of claim 2, wherein R® is Cl, unsubstituted phenyl, phenyl
substituted with one or more moieties selected from the group consisting of F, Br,
Cl, OMe, CH3 and CFs3,

heteroaryl,

23.  The compound of claim 15, wherein R? is:

N
or 1-2 .

24.  The compound of claim 17, wherein R® is (CH.),OH or (CH2),OCHj3, where
nis1or2.



N1-2 Rs_ R~-NN nl 2 or 24. The conpound of claim

17, wherein R8 is (CH2)" OH or (CH2)" OCH3, where 25
wao 20@/022580 2. WO 2004/ 022560 PCT/ US2003/ 027502 PCTAIS2193/027502
The conpound of claim 22, wherein said heteroaryl is
furanyl. 26. A conpound sel ected fromthe group
consisting of: \' I V' \'' 1 / N/ N~NNNN NNN N
NNHNO HNOHNOHNO\N I / I / I+IN. NN-=-O -p
NNV NN NN NNNNHNC' N HN. O HN. SOO S=O NH
SO00J 1 N\ NOO- 0504/ cF3 NG NGO NYI-N
O1-- rN NNNNNNN HNOHNOHNOHNO 6,--J NN

25l Crhe\compddieMbiMlaim 22, wherein said heteroaryl is furanyl.

26. A compound selected from the group consisting of:

N
e =
|
N

N
’d -
y/
N N~
s Tg%g o
/ Xx~N~N “N
x~N~N HN\S//:O

HN.. // HN. ’/
W A
08/8 l X / l / | N+/
+
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or a pharmaceutically acceptable salt or solvate thereof.
A compound of the formula:
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it \\N NI / \' N 5 o0r a pharmaceutically acceptable
salt or solvate thereof. 28. A method of inhibiting
one or nore cyclin dependent ;4i nases, conprising
adm nistering a therapeutlcally effective anmount of at
| east one corrpound of claim to a patient in need of

such inhj bition. 9. Arrethodo reati ng one o
nor e d| sles asso i ated wH h cycl depeHdent
t

klnase ad h 2R
effectl rm nt N9 ast o d o\ ai /1
to a patient 'éd of~Sundh T eatNTent The mdt hod

of claim 29,
CDK2. 31. The
di sease i s sele
cancer of the
lung, small cel

n said ©HHN pendentoH| SE0i s
thod of claim?29, wherein said

d fromthe gr 15 consi st} of :
er, breast, co” n, kidney, |iver,
ung cancer, hagus, gal

ova pancr eas, stonac cervi X, hyn0|d
and” skijgy™ncl udi ngsgua

us ceI nona
HN HN

X N\N
N N\N

= N

SN '/

or a pharmaceutically acceptable salt or solvate thereof.

28. A method of inhibiting one or more cyclin dependent kinases, comprising
administering a therapeutically effective amount of at least one compound of claim
1 to a patient in need of such inhibition.
29. A method of treating one or more diseases associated with cyclin
dependent kinase, comprising administering a therapeutically effective amount of
at least one compound of claim 1 to a patient in need of such treatment.
30. The method of claim 29, wherein said cyclin dependent kinase is CDK2.
31.  The method of claim 29, wherein said disease is selected from the group
consisting of:

cancer of the bladder, breast, colon, kidney, liver, lung, small cell lung
cancer, esophagus, gall bladder, ovary, pancreas, stomach, cervix, thyroid,
prostate, and skin, including squamous cell carcinoma;

leukemia, acute lymphocytic leukemia, acute lymphoblastic leukemia, B-
cell lymphoma, T- cell lymphoma, Hodgkins lymphoma, non-Hodgkins lymphoma,
hairy cell lymphoma and Burkett's lymphoma;
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| eukem a, acute |ynphocytic | eukem a, acute

| ynphobl astic | eukem a, B- 20 cell |ynphoma, T- cel
woOypna@herw) Hodgki ns | ynphoma, non- Hodgki ns | ynploms2003/027502

hairy cell |ynphoma and Burkett's |ynphoma; WO

2004/ 022560 PCT/ US2003/ 027502 75 acute and chronic

nmyel ogenous | eukem a, nyel odyspl asti ¢ syndrone and

pronyel ocytic | eukem a; fibrosarcom,

r habdomyosar conma; astrocyt ong, neur obl astoma, glioma

and schwannomas; 5 nel anons, sen1nona

terat ocarci noma, osteosarcoma, Xxenoderoma

Pi gNBEite Bt cm@h@trﬁyélagéMmmeuker@lrﬁyélahygmalétw syndrome and
cancer and Kaposi's™ safcona. . A nethod of treating

proneyedecyiigrieukipigases associ at ed with cyclin dependent

kin ng to a mammal in need
of s rﬁsg{)%% ﬁbﬁﬁd%%‘%@éﬁ@m of a first conpound,
whi chstiseytorbaTRaweslsatornbagiioria apt sshwahabrRegut i cal 'y
acceptable salt or solvate thereof; and an amount of

Mglanosad;t SepniBORE; tRTatacanyiBoma,; 0§§0§3§‘@é@ﬁ1d@@@ ApEIA

pBfiet oo . Rl ARG’ R Al e ahBan Al RBYsfitoma.
3a t hArra@motjidf trdating toned . mdleedisebsexlasdocidted mmtB\chclln

furt conprising radiation thera 34. The
degendent ingse. mpaﬁlﬁgﬂwnmr'n&éﬁﬁ?ﬁrﬁ@éhm heed FofSicn

trésihssited from the group consisting of a cytostatic
agent, cisplatin, doxorubicin, taxotere, taxol, 20
et opas iadeuntet afitst campauret; avhicle m@cosmaupdmmmrmhmr a

aclita doce — i l.ones, tanoxifen,
e rcentane selt ek salat Bidteot Smorol o de.
aﬁd/C| ophospham de, SCH 66336, R115777, L778,123, BMS

214662, |ressa, Tarceva, antibodies to EGFR, Jd eevec, ]
i nt r an amount of ahlgeshene sacong cemprund giaig seednteompound being

raci | , Chlornethine, |Ifosfam de, Ml phal an,
a@ﬁﬁﬁ'ﬁ%@%ﬁ%@%%s Pi pobroman, Tri et hyl enenmel am ne,
Tri eivhgten eidbaointpdictha firsteconBiveund and saidasetastiicoepound

Lonusti ne, Streptozocin, Dacarbazine, Floxuridine,
resytdn @Hhﬁ@PeL@Cﬁ@cﬁéhpt opurine, 6-Thi oguani ne,

35! UdRRARLARCABPERIALED, FRr dInbriding FRHSH tHefapy.

34. The method of claim 32, wherein said anti-cancer agent is selected from
the group consisting of a cytostatic agent, cisplatin, doxorubicin, taxotere, taxol,
etoposide, CPT-11, irinotecan, camptostar, topotecan, paclitaxel, docetaxel,
epothilones, tamoxifen, 5-fluorouracil, methoxtrexate, 5FU, temozolomide,
cyclophosphamide, SCH 66336, R115777, L778,123, BMS 214662, Iressa,
Tarceva, antibodies to EGFR, Gleevec, intron, ara-C, adriamycin, cytoxan,
gemcitabine, Uracil mustard, Chlormethine, Ifosfamide, Melphalan, Chlorambucil,
Pipobroman, Triethylenemelamine, Triethylenethiophosphoramine, Busulfan,
Carmustine, Lomustine, Streptozocin, Dacarbazine, Floxuridine, Cytarabine,
6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, oxaliplatin, leucovirin,
ELOXATIN™, Pentostatine, Vinblastine, Vincristine, Vindesine, Bleomycin,
Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin, Mithramycin,

Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17a-Ethinylestradiol,
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ELOXATI NTM Pentostatine, Vinblastine, Vincristine,

Vi ndesi ne, Bl eonycin, Dactinonycin, Daunorubicin,
woan@roatiecei n, Epi rubi cin, ldarubicin, MthranmyeCnus3d3/027502

Deoxycof ormyci n, Mtomycin-C, L-Asparaginase,

Teni posi de 17a- Et hi nyl estradi ol, WO 2004/ 022560

PCT/ US2003/ 027502 76 Di ethyl stil bestrol,

Test ost erone, Predni sone, Fl uoxynesterone,

Dr onost anol one  propi onat e, t ol act one,

Megestrol acetate, Methyl predni~sol one,

Met hyl t est ost er one, Predni sol one, Tri anti nol one,

D@‘ﬁih)ﬂéﬁbést%l' $§§‘t©sterbb(@|r%ﬂﬂfs%@\%SFﬁfo%ﬁresterone Dromostanolone
Am nogl ut et hi m de, Est’ranusti ne,

@p’FQﬁj@kacmr@wémsaplacetatepwbltmw@redﬁiamﬂm de,

Mé%’ft?;yo%?&gng°%§ idlane o iafhabngcChiplsBhistne.
H%ﬂo&ypmge@monéemmc@m@tmmIE&m‘muéﬁ% 11,

Anastrazol e, Letrazole, Capecitabine, Rel oxaf i ne,
M@dmwmﬁem@ﬁapﬁﬁﬁéﬂwrw%ﬁuﬁaw% Tosemifene, goserelin,

n |
CRPRHE EetboSiRin SRRy AT ATRRIRE, PocArazing, Miotgng
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har. ceut aII acceptable carrier. 36. The
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3%.0 ”DA'pﬁaﬁ%a@Q@n(% coﬁ@bgltlﬁﬂtdo a %@r‘é@%uﬁ@él@céf@:tlve

fromthe group consisting of cytos atic
ammpupt eft atrleastone edynpound obelainerdn commrhatlcm witlosi ast one

|note tostar, 15 topotecan,

pr%-&qﬁjq §%8?| @fajﬂ%lca"l%ot hi | ones, tanoxifen,
36- T pRs Qhéﬁﬁaéeutlcﬂﬁé&ﬁgéélﬁéﬁbﬁclaﬁﬁ@S bﬁﬂﬁléﬁbﬂ’y‘b&ﬁpnsmg one or

cycl ophospham de 6336, Rl 15777, L7778,

mole gBb-cangesagents selested framtthe @oes consisimmRof @teei‘at;c agent,

- e

toﬁbtamaan‘paclitbxelPdcmﬂhammépotﬁﬂan?ééﬂ)témbﬁif@i &mum@rou?ébll
i et hyl enet hi ophosphor.am ne, Busul fan, Carnus

MR Ate, 55t dpnezelemide, %Mﬁﬁhﬁ@!dq;l%ﬁﬁaﬁﬁeme?
L4, 4‘2@2%!99 2 d(%ﬁrgtggé’ er\?a l-BBH @R Gleevec, intron,

Fl udar’abi ne p nfost at | ne rast i
argrGcadsamyein, Mrtommfmgeenmtaﬁllrm)rtyacm mlB@'dl, @htqrmethlne

If% uno%&élnﬁéleggéﬁ ggrlg W%I;Boh el CI @Itlaﬁtrarl'fgr%g amine,
Tﬁetﬁ?@ﬂéﬁ%ﬂﬂ%@hoﬂéﬁﬁm@o BuSEIfdr, Q?%d:sttlhbnﬂélﬁﬁgﬁﬁéj Iftteptozocin,

hyl sti| bestrol Test ost erone, Predhi sone,

Derarbriines Floxordine, @Mﬂfﬁbm&nﬁﬂ‘dﬁ@apmmlrmeaﬁé' hioguanine,
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Blebhwyicirt, Dawtineaiyein, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin,
Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17a-
Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone,
Dromostanolone propionate, Testolactone, Megestrolacetate, Methylprednisolone,
Methyltestosterone, Prednisolone, Triamcinolone, Chlorotrianisene,
Hydroxyprogesterone, Aminoglutethimide, Estramustine,
Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin,
Cisplatin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,



Hydr oxypr ogest erone, Am nogl ut et hi m de, Estranustine,

Medr oxypr ogest er oneacet at e, Leuprolide, Flutam de,
woan@mtisne, goserelin, 30 Ci splatin, Carbopl aPCnUus2003/027502

Hydr oxyur ea, Anmsacrine, Procarbazine, Mtotane, WO

2004/ 022560 PCT/ US2003/ 027502 77 M toxantrone,

Levam sol e, Navel bene, CPT-1 1, Anastrazol e,

Letrazol e, Capecitabine, Reloxafine, Droloxafine, or

Hexanet hyl mel am ne. 37. A co%ound of claiml, in

i solated and purified form

Mitoxantrone, Levamisole, Navelbene, CPT-11, Anastrazole, Letrazole,
Capecitabine, Reloxafine, Droloxafine, or Hexamethylmelamine.
37. A compound of claim 1, in isolated and purified form.



