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ki nase i nhi bitors, pharmaceutical conpositions
c ontpamolngpmmmmmu OetS. TN IEGENBENTOHINASE INFERT RNt
usi ng the conpounds and conpositions to 5 treat
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progisionaksate hinapplication Selnderb i6044Q%,099 filed Sﬁmafmbﬁ’éfrk
cancer cells, and m sregul ati on of CDK function occurs
wi th high frequency in many inmportant solid tunors.
CDK2 and CDK4 ar e Backgmuhd ofi kize Iriventisrest because

varthe gron-depmaseamases (COR S RiyAIEts bihiPndises,
whlggraré’ﬂfég&rﬁﬁﬁd ficé bERHE I‘l‘hé%eI]Ic @ydlél ané cel pratiferbtiorndndieidual
CDIS'S, suble ahifaDK(  CORG: B CDK A DK! GDRA Nt k7 oK and

o hARUEIES b TG BRI, B o o
entlrfersmaISﬁ or G‘Bl\{l Fgaw;*?zr;fmemwmoopeued: p@bfqmgﬁlqn is achaltrark of
cansg el e ristsauha oS BicBoh SERB TG resheleE,
maﬁ!mﬁb@rﬁeﬁﬂrsop?l\t}g??%ﬂ COX20andEDKAREe afpdrtinifr irterks? because
thefiasNGes araliequRntyBubIPaIALed iaes Yetety SF hipan SEnosys,

CDN?eadtNﬁV ] rbaﬁlrecpf%? prédreSEia tlﬂb@gﬁ@h@ﬁhé@phasﬁf the cell
und erexlBresse respectively, in preast

cyamrandeCDKRds pne gﬁtj)e I@mmppnengﬁ ekthgiGl clpﬁcz(eagi Checkpoints
serﬁlﬁ % MF nthe gréefﬁ@r ggen&%’ ﬁf; d“ééH gcféné\/éhwﬁﬁd afew Qﬁécell to

ere on en shown to correl ate
respnnd to insubmeetd m@raiwelsmrtq}s 3vhilecthe lessafPrepesrcheckpoint

CO’PQ‘E@JP gqrbq%yl#rc\e/ ‘P‘NFH(}% g 69?@@?@5%%? g @8&@%“@59 iffuBnces

tuntsrgehegisranthe)lews f tumonguppressor futwtioni(eg. 52, RB, and p27) and
oncogene activation (cyclin E). Many reports have demonstrated that 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'-

AR

* ACTION*



10

15

WD 2004/ 022560 PCT/ US2003/ 027502 2 tri phosphate (ATP)

conpetitive small organic nolecules as well as

pepti des have been reported in the literature a
WOrRR4122%Ps for the potential treatnent of cBﬁE’é’Fg"W‘mS“z

US. 6,413,974, col. 1, line 23- col. 15, line 10

of fers a good description of the various CDKs and

their relationship to various types of cancer. 5 CDK

i nhibitors are known. For exanple, flavopirido

(Formula 1) is a nonselectZve CDK inhibitor that is

currently undergoing human clinical trials, A M

RSB P Simabaid srihl Ba s BB ot pave
bee‘ﬁ%ﬁoh@é 'Wﬂ% In&fiﬁ’tur@xa’ﬂ“l;l)!K,glzﬁlbgﬁgigLfﬁt7 the folentiaVtreatryeretof

. Bi 786
. cancgs&;é#St ﬁﬁé 3974, cel. J1 pn%g3- %gl 18;lipe 1§ fé %e@gmd description of

the(v%ﬁg?% F%f%‘ aﬁﬁfh i IaéloHsﬁig t@v&ﬂguﬁ@ﬁeg%!ﬁééndws certain

I ne conmpounds CDK_ i nhi bj tors.
| An (BDKualmbaons\medmnonﬁqr exaroplet ﬂ%/ﬂpgw (arewia hasat he

oGR8 515 R B ol AA44596 b el il . 1
SandI6w)cz28eh,- B Tih. Omcol\DI 90B) 16189286-2988. ose certain
am not hi azol e conpounds. as CDK i nhi bitors.

Pyrazol opyri m di nes ar eT nown. For Exanpl e,
W92/ 18504, W02/50079,n W95/ 35298, W02/ 40485,

EP94304104. 6, EP0628%59 (gquivalent to US 5 Patents
5,602, 136, 5,602, 137 and §,571,813), U S. 6, 383, 790,

Chem Pharm Bul I . Med. Chem,

(1977) 20, 296, J. HoI\/led g Chem, 19 517 and
Chem Pharm Bul |l ug (1 1 0se vari ous
pyrazol opyri m di nes. e is|la nedd for new
compounds, fornul ati d therapies to

is, therefore, an 10 opject|of this invention to
provi de conpounds usefufHin ®he treatnent or
prevention or aneliorati Afa puch di seases and

di sorders. Summary of the Invention In its many
enbOtherkmbwn inhibitprsexfdne QDKsdnclude, for exaraple, alormk@ine (.

cl.as 1 p
Vb o BUEA, Cad UEY| TL0s FREBAURER. Bper o
al, BugpaBiochesns (1 997248 n627-5p8) Lra.c@,d07 886 desoniiwes certains
pyrazolo{é ﬁ br] %yrldlne compounds as CDK inhibitors. An illustrative compound
from the ‘305 patent has the Formula |i:

0 o)
\
A/
N H

Formula I}
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one or nore such conmpounds, nethods of preparing

pharmaceutical fornulations conprising one or nore

such compounds, and met hods of treatnent, prevent on,
WOAMKESHbN or amelioration of one or nore diPSEASAW3/027502

associated with the CDKs using 20 such conpounds or

phar maceuti cal conpositions. In one aspect, the

present application discloses a conmpound, or

pharmaceutically acceptable salts or solvates of said

conpound, said conmpound hav ng the general structure

shown in Forrrula 11 RANN HAN QR 25 Formula |11

wh _ _ .
pCH.- S Rmashab s B, Chert 4 r_géﬁ%a%d%%é/ﬁ%m%g/w |
doSBdtiyh Fndniesncipams aveuablas o o
rml%Uﬂaligowﬂwdlr@é@r%lém\zmre‘@fﬁ?@ﬂaﬂG&VM@& 65’58079
wdBga e, ﬁ\éﬁggmggﬁéégen g\léroé &gpbgﬂeésmgqhh@aﬁ QWIS
PatefsOR50RIB6, 5,601KR3 85 and 553(1@1\‘3}5!;&5 6;3'3833 7é® memaﬂuprm

Bul\RpER: 978 of MR (TR AR, DML REET ([ e) g0

517 MO ZhdD RharmNBHE) §©62) 1620 dN(cRi‘s)a@(a@)EE’ pyrhzolopyrimidines. .
- N(R5) C( O) NR5Rg;

het Eese J&f yreed f %nwﬁéqrﬁp des.fcg E%qopg% re:gwlts and
theF%B?éé {ott\'@déi‘?igé’éa%ﬁs ané dB%rdér@ aBSooMted witrODRE. it ik tHdlefore, an

erent and are |ndependently sel ected from
objetteofithis inventisg te howidemranapeunds ussly i the trgatmepl of prevention

,-aryl~ NRe 1J \--/
or arpgieggtod oSy Pidrep el Bhorders . 20N hg of H
hal ogen, -NR5R6, 15 -C(O NR5R6, al kyl, al kynyl,
cycloal kyl, aryl, aryla y_hg h clyl,
het er ocycl yl al kyi , gHﬁi—':@é—'}é(éil§-I-—-E-\t¥§--ﬁ1@eroaryl al kyl, N
In its many embodiments, the present invention provides a novel class of
pyrazolo[1,5-a]pyrimidine compounds as inhibitors of cyclin dependent kinases,
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:

3 R?

R N
e —
Y}
RE/N“N
No
H ™ Q
R
Formula Ili
wherein:

Q is —S(03)- or —C(0)-;
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i N(R8)n (R8n (R')n wherein each of said al kyl,

cycl oal kyl, aryl, arylal kyl, heterocyclyl, 20

het er ocycl yl al kyl , heteroar yI and heteroarylal k for
We30MHR56he het er ocycl yl  noi eties whose str Ul u¥§§§°3§’r25502

shown i nmedi atel y above for R3 can be substituted or

optionally Independently substituted with one or nore

noi eti es which can be WD 2004/ 022560 PCT/ US2003/ 027502

5 the sane or different, each noiety being

i ndependent |y sel ect ed frotthe group consisting of

hal ogen, al kyl, aryl, cycloal kyl, CF3, CN, -OCF3,

(R Fere 8. wher M B gl SFABIOAP B8 b Sl huted

or o%ﬁﬁh;ﬁh@@b&dentl&l(sﬁﬁétﬁm@hﬂvtramb oN(IiRE @(cm)tmamm sapbe

| o or al

thefseona endifferiest: $ach rﬁ%@'gkyut}?g"%\“gﬁpe%&?{‘mg’ seé‘%?é’ froftth8 grbip
corﬁ@%(ﬂg@'&f%%’o)ge QNO‘?@)M"SRq“ES@'Jg‘)‘R?CSY(@z)NRb'RG -NRSR,

ocycC heteroary 7 and heteroarylalkyl
-C(@)NR@IR?} Cl‘aaetkybarséand QPRyl, aryl, arylalkyl,

het %%C‘em@%ﬁ@‘?éf&é‘ﬁ yqﬂ%ﬁi %g?r?]‘h )lg\hﬁlénsubgtllot ut ed
_c(gz)Rﬁptc(m)NRf‘RG,s-met SRY, eS(Qt) RTDMW(Q@)%

SRR Po RN AT ?*8 eaﬁﬁfi’cona herocyE

alk@g&ﬂ%ﬂ)&é\* algg)éhbstltawd with 138 R° me@scwtydh gambeythe

NRSR10,
same oRrGifprentramd argingepesden gglqgtesi l?dnbﬂ'm&:@fﬁg shepn below,
- SR10, 02)R7, 15 - ( 02) NR5R10, - N( R5) S(02) R7,

§——(<N(|ﬂ§-} OWArRind - N(R5) C(O) NR5R10; R10 i s sel ect ed
fromth roup.consi sting of H, alkyl, aryl,
aryl al kyl, cycloal kyl, heterocyclyl,
het er ocycl yl al kyl, heteroaryl, and heteroaryl al kyl,

W i

heteroaryl and heteroaryl al ky can be unsubst,R%ut ed

or . RPYd Qéléétbd fr@nbtﬂe@ruﬂwdommﬁny@f Id.rhalogenmNB ieties
ch gan be the sa dlffer

b
ORIk ki capsth g ATk SRR ¥ oot "
| het | vl al kyl ,
“G@Q&Q‘S‘Bﬂ“?‘ oforoaliiind hel@aRMIkNL  Boe o %Y SRiRE) NRS,
O ) NR4R5, -C(OR5, - SO3H, -S

- S( 0 NR4R5 - N( R5) S(02) R7, ~N(R5) C(O R
-N(R O) NR k Ry N\ (R®)y—— |
(Ra)n ; ;
3
(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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25 or optionally (i) RS and R10 in the noiety -NR5RI10,

or (ii) R5 and R6 in the noiety -NR5R6, may be jOIned

together to forma cycl oal kyl or heterocyclyl (y
WORW0R56h of said cycl oal kyl or heterocyclyl %V%zf"lr” 7502

bei ng unsubstituted or optionally independently being

.Substituted with one or nore RO groups; R7 is

sel ected fromthe group consisting of alkyl,

cycl oal kyl, aryl, heteroaryl, 30 arylal kyl and

het eroaryl al kyl , wherein edeh of said al kyl,

cycloalkyl het eroaryl al kyl , WD 2004/ 022560

oo ST SRR oA P PSRt
con&%@ﬁé bf H%ngeMV' élkyl OaY], clﬁammlﬁle mwa,etgrxleaowm GICRIRPERT, hOR,
NRIRP (ORI N RS 6 305 -CHau Lo ANIP R SRE S Rt

SRR NS AR HRRIR MY m 0,

SQ-‘dZ,% Rl Gialo G(AIRYINRSR10, - N(R5) S(02) R10, - N(R5) C(O) R10
g% H( Rgglg\glo) NR5R10; Re is selected fromthe group
1 R6, -C(O) NR5R10, -S(02)NR5RILO,

Cm.azeledteﬁf@ﬁ)tw oroed ¢onsistihg of i alkybaryl haryipliop

cycl%og[@ ot oélyl?ﬁ’gt%?qec&iﬁtyp\kg(lﬁ\g?mpyl %&@%ﬁgw wherein
each"&f%’é?oeélﬂﬁ B, arglflmgﬁ)cyél@hﬁyandter ), Gt rBdRatkyIn

4, ni s he compoun of . For mul g .
het@r@an{b.eanﬂsbet@roaﬁlawm@ be KinFuatytag L PPERNEIK Y §t§0@1w'th
one rﬁag étféstvﬂ-ﬁcﬁ 55‘%5‘?!?% s&fe &Y tl 8@8cioiety being

I ve | Seases exanp cancer
mdepédmumsemmwmbm ithéx graLipsconsiating m&pal@gsn, alkylugwt,ul in

ovclaafihitiaisrotyavialit £ s R ORE ORYNREREE SRTIBES,
-(cﬂﬂﬁiagtgﬁé GJQQZYR?ME’(D)RF SEAMHNRRY, maw L8R 'Des(@4)RE,i on

SN RS N8 ICLPPIR i G I OB BRI RS

r eﬁ#‘@?seé\éls&ke%o?ﬁ twgwalcoﬁersrmdg 8f M) élk 108y arﬂalkyl

phar maceut | cal }/‘ accept abl e sal or so vat e er eof
<)

cycldaditybi heteroeyelyls tegowﬁmlk\éshe@mrﬁea%aeterwaﬂ‘ubwefem
L A A R T
het8razyyli d:ydl hetbrtpnwiaﬂwl cah beiue|bsityed mpptmmaibyu stltyt%i with
one;lyq' %glez m&)l%l%ﬂ »_chh 1593 tRe Yhme o Bt ath MYty being
independently selected from the group consisting of halogen, alkyl, aryl,
cycloalkyl, heterocyclylalkyl, CF3, OCFs, CN, -OR®, -NR*R®, -N(R°)Boc,
(CR*R®),OR?, -C(0,)R?, -C(O)NR*R?, -C(O)R?, -SO3H, -SR®, -8(02)R,
-S(02)NRR?, -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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I n anot her enbodinent, R2 is CF3i ON, cycl oal kyl,

-OR6, -C(OOR4, -CH20R6, aryl or heteroaryl. WO

2004/ 022560 PCT/ US2003/ 027502 7 In anot her enbodi
WE30G49235860 al kyl , unsubstituted aryl, unsubst |PFGW§6°°3’027“°2

het er oaryl , aryl substituted with one or nore noieties

sel ected fromthe group consisting of hal ogen, ON,

-OR5, CF3, -0OCF3, lower alkyl and cycl oal kyl

het erocycl yl, heteroaryl substituted with one or nore

noi eti es sel ected fromthe 6 5 group consisting of

hal ogen, ON, -OR5, CF3, - al kyl and cycl oal kyl, S

anh ne%ﬁm&ndew@am%a8’oemspést&%?i’hrgm@%b#ép%ﬁio’én%

sub%ﬂf?ft{ﬂ;ﬁntﬁ '698% MRSt mcﬁ’éﬂé@wmcﬁ fcahtmethe %bh*)d or différenht) each

not nbodi ment, mis . I'n anqth

moietpbeingindependentlyisejected fiom e o PPM%Hngemgr?éh@'kv'

i h 0 B B SR
arygcxg ?IE{;@&FG%E? gﬁ):/l , @3@} QYR JQ :ﬁ?l@gto)é@ G O&R e-('%b INR®R
-C(®)RY,-BRY, -SIOIR &S(IQzWR Fhld g—i%R )§(?b) Rhd )C(O)RR2 and

n an additional enbodi nent is
'N(%é)\é(bndﬂ,qg?@cycl oal kyl . I'n an additional enbodi nent, R3

I s R*’ nsls@1mecafrbml the groupoedrisjsting &f BF GRIONRRIY |

| are unsubstituted or

yl
-S(@p}N%l%?l -G SH%I n‘tﬁﬁ& arysubst ituted with one or nore
DI g8 Is%%lé@féd:ﬁoﬁatﬂe PoupGorsiitiag f helio teﬁrenrt NRERS,

P A R o%%”deqit R SHOMRRE RIS,
_N(@ &@ﬁ?a@dﬂ _g}\,(ﬂ\d)C(B)Nksgu(, R8)n | (R8)n

mis 0 to 4, and

nis1to4.

The compounds of Formula |1l can be useful as protein kinase inhibitors and
can be useful in the treatment and prevention of proliferative diseases, for
example, cancer, inflammation and arthritis. 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 iil, 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 CF3, CN, cycloalkyl, -OR®, -C(O)OR?,
-CH.ORE, aryl or heteroaryl.
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N or 1In an additional enbodinent, RA Is H In an

addi tional enbodinent, R5 is H WD 2004/022560

PCT/ US2003/ 027502 I n an additional enbodi nent,
wonom2eli ti onal enbodi ment, mis 0. In an d’@aﬂészwgwsoz

enbodi ment, Ris 2-pyridyl, 3-pyridyl, 4-pyridyl,

N-oxide of 4-pyridyl, or the N-oxide of 3-pyri dyI . In

an additional enbodinent, R2 is cycl opropyl,

cyclobutyl or cyclopentyl. 5 In an additional
enbodi nent, R3 is nethyl, ethyl, isopropyl,
tert-butyl, heteroaryl, d, unsubstituted phenyl,

b ot B RS nd B
hetgFFo?’aéyl( gwlgiastﬂ,ted WA Jngldr rﬁ&e%ofélleésale@fed]fr&nlhélgﬂ&lp

tional enbodi nent

codmmawgehpam FQR?B:Fw@CEa,Howgr alkyham‘]cmlkylonm

neteeprasth et i 8 O g ERE5 8EB RS e

grolupgbonsmtlng of halogen, CN, -OR®, CF3, -OCF3, alkyl and cycloalkyl,

#e z
N ‘/&\ 12
\\/N\ R N\; " Q\g
N
_;, l\/ . 1-2 and
2

(l {S)I'I
k ;
N .

2

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

20

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

in an additional embodiment, R* Is H.
In an additional embodiment, R® is H.
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|  OH PCT/ US2003/ 027502 CI N WD 2004/ 022560 11 \/,

4iv-N OH HN,..,~,,05 PCT/US2003/ 027502 As used
WQRW¥82256¢d t hr oughout this disclosure, the fP&TI"bVP%@”f‘OZ

terms, unless otherw se indicated, shall be

understood to have the foll ow ng neanings: "Patient"

i ncl udes both human and animals. "Mammal " neans humans

and other mammalian animals. 10 "Al kyl" nmeans an

al i phatic hydrocarbon groupB which may be straight or

branched and conprising about 1 to about 20 carbon

atons in the chain.. Preferred alkyl groups contain

abdn@njaddifiopghgmbediment i is Oy o g in the chain.
Mong aﬁfa@‘dﬁrdr@deﬁibbuimegﬂomngggaw B-pakidyl 43pytridyka bleontidé of

carbon atons in the chain nched neans that one or
4-pyrigiyh, ardhe N-axid(of grylig¥l- such as nethyl, ethyl or 15

pr 36% afiifordl Iaf’?f‘lo%@ﬁ*ne}1 R RS %Eigr@ﬂw ycibityl or chaggantyl.

rou t'o about car bon
5 at dnani additionat bmbnduWnrth?nsynbtbyh sthwd, dsapropyl bteﬁhwgld

netegan. chympioatueFor . Pliom REB R e 8 Bt ibre moietes

seld¥ibd hoﬁﬁthet@ohb%oﬁgmg:of KB O, cMe, Ehiglansdudi4, i t uent

eing independently selected fromt gr oup
consi st ng of h ,-aryl, @ycl oql kyl, 20 cyano,
hydr oxy, x;g_a ' o am nol - NH( HHQLI ),

-NH( cycl oal k?'f) , (R 5
1-2 or 1-2 .

In an additional embodiment, R® is:

N )
\ T/\N\
(R")n/D\g R C ;

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

10

or 2.
In an additional embodiment, R® is furanyl.
An inventive group of compounds are shown in Table 1.



WO 2004/ 022560 PCT/ US2003/ 027502 12 car boxy and
-C(0)0-alkyl. Non-limting exanples of suitable alKkyl
groups include nethyl, ethyl, n-propyl, isopr | and
WO-1004/822560" Al kynyl " means an al i phatic hydr oc%FF'HEg?OWO”SOZ

group containing at | east one carbon-carbon triple
bond and which nay be straight or branched and
conprising 5 about 2 to about 15 carbon atons in the
chain. Preferred al kynyl groups have about 2 to about
12 carbon atonms in the chaifA; and nore preferably
about 2 to about 4 carbon atons in the chain.

Branched neans that one o r | ower al kyl groups
such as nethyl, ethyl or , are attached to a
l'i near al kynyl chain. "Lomer al kynyl " g abo
o about carbon ato
ai ght ched. it BFES
LV N ] Q
I/ nd 3- th‘T utynyl 3
“Nneans t tNe al kynyy grb

al kyl |_ allyl and cydlodl kyl. 15 '£y1+" means anN
ar omat ™ nonocycl i c mul ti cycl ¢ rOng systermP
conprising about 6 to about 14 carbon

substnt Uleed by ong ordn) i
t he sanfg or dlfferen each substjtuent beinge™
I ndep ntly sele ed fromth oup consi sgi of

preferably abgut 6 to . aryl
[ i tyted Mﬁt : re
y be thegsang or
ng
| ude phéﬁw
" neanHN romatic no ocycllc
or nuNﬁlcycllc ring ten1 conpr st ng about ™
abo@FS ng atons referably ut 5 to abayi 10
rlngO a| i n whilchlone or no e\n( the ring atons is
an el ene other th arbon, for~ eRanpl e nlthgen

oxygen or sul fur, alone or in conbination. Preferred
het ergaryl s ain about~5 to about 6 ring atons.

an ar e|_as de i ned hereiln. 2The
Nbrdzfore theN-Ret er oary\ rmo

name meangyt h qapt @ nitr n,ooxygen ORNSULf ur
atom respec |ver resent as ring atom
nitrogen at of a het ryl opti ona
oxi di zed t cor r esjpongi ng N— Non- i m i g
exanpl es of sui tabl e eteroaryl T ncl ude pyr| ,

pyrazi nyl, furanyl, t hi enyl p%&kn1d|nyl WO
2004/022560

Gy Cherd %xf %?
< 5 5 'N

e



PCT/ US2003/ 027502 i soxazol yl, isothiazolyl, oxazolyl,
t hi azolyl, pyrazolyl, furazanyl, pyrrolyl, pyrazolyl,
triazolyl, 1,2, 4- thladlazolyl pyra2|nyl pyrlda2|nl

wQudwEe2869 nyl , pht hal azi nyl, im dazo[1, 2-4a] diﬁT/'éﬁzﬂ‘ii‘l"n"‘m
I mdazo[ 2,1 -b]thiazonI, benzofurazanyl i ndol ylI ,
azai ndol yl, benzi m dazol yl, benzothienyl, quinolinyl,

i m dazol yl, thienopyridyl, quinazolinyl, 5

t hi enopyrim dyl, pyrrolopyridyl, imdazopyridyl,

i soqui nol i nyl, benzoazai nddDyl, 1,2, 4-triazinyl,
benzot hi azolyl and the like. "Aral kyl" or "arylal kyl"
nmeans an aryl-al kyl- group in which the aryl and av yl

are as previpysly descrcbe /] \referrq¢ yls

conprise a | pweglalkyl Ok Limt )Les

of s@iNablkear al k T gro ps I'ncl de enzyl , phehethyl

and 10 |napht kal en Iyl . The ¥~t'o the pare ‘N

nDiety | W ough ghe @l kyl. " Akyparyl " nmeapg

aI kyl - - group I'n'dky ch the k 4oand aryl ar%=<as
evi us odescrlbed Preferred laryls co se a
mﬁljzf group. n Ilnttlng “ex nple of a U|table

al k group is . The bo MNo t he pare

moiety is through the a . 15 Cycloalkyl nmea

non- arpne. nono- ticycligrsring am

conpri Si 3 /tolabaout 30 c rbo

pref er abl 0 = ar‘dﬂ'eu

Preferred cyclkQaNkyf rings n about 5 0 ahout 7

ring atons. Thle cycl oal kyl ¢tan be opti onaHNy O

substltuted\MtNﬁone or morelMring system

substi tue ReCsame or diff et and
: 0 Pimting exanplgs pof

cyclic cycl kyls i ncl ud cyclopropyl,

eptyI a Imke.

sui table no
cycl gpentyl,

Z

ic
éE | i nor66pny| adanfa .
N‘means ,L, Nray chi ohcme N
bromneHN |od|ne et grred aregyflgprine, chlgnin

and brom 25 Rlng stentsubstlt ent" neans a
substitue attached t an aromat i non- aronat'
ring sys entmhlch ekanple, re Ia s an avai

hydr ogen Nt he rlng tem Ring entsubstltu S
may be the sane or differ nt each Dbei

|nde dent ted fr e roup ¢ |H0|n
ryI ter aryI rahk a k Nar etero r
e ryl, ydr xya ¥ ”,
N}Ql arg oxy \ élyN aroyl , Now n|
car aIkox carbo . arylgxycaronyl,

2004/0 PCT/USZO 502 4 ara xycarbonyl ©
aIkyIsqu nyl, arylsulf het er oar squonyI
aIkyIthlo |ary|th|o I
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heteroaryl thio, aral kylthio, heteroaralkylthio,
cycl oal kyl, heterocyclyl, Y1Y2N-, Y1Y2N- al kyl -
Y1Y2NC( O - and Y1Y2NSQ2-, wherein Y, and Y2 may be t

WQ 294/022560 di f f erent and are i ndependent!|y se|é8%€8mpwaﬁt2
the group consisting of hydrogen, 5 alkyl, aryl, and
aral kyl . "Heterocyclyl" nmeans a non-aromati c saturated
nmonocyclic or nulticyclic ring system conprising
about 3 to about 10 ring atoms, preferably about 5 to
about 10 ring atons, in whildh one or nore of the atons
inthe ring systemis an elenent other than carbon,

for exanple nitrogen, oxygen or | fur,_alone or~jn 10
conblnatlon Ther are no adj ace

sul fur at Qres nt He N_N . Sy rred
hetero i ut’B © gmbout 6 r ns.
The p N- xa Hﬁnre t he hetwrBeycl yl
root name -a s t hat at I i trogen, ygen or
sul fur at oni! t|ver nt as a ringfatom
Any -NH in a he erocyclyl r|n y exi st pro ted
such as, for g%a as an - (Bbc), 15 N(

-N(Tos) group the like. N protected ties

are al so considered part of this invention. The
het erocycl yl can be opt*@nally S stlputed by one or
nore "ring~systems ent s" I C y be t same

or diffH} and aye efN ne h reiln. ghe i trogen
or sulfu e heter cy Ty, i naIIy
oxidized to t e\ espondi ‘NX|de XiNle”

S, S-di oxi de. No -I| ting 2Qexagpl es of slita Ie

monocycl i c het eNdcycl yl rlngé ithcl ude pi peliidyl ,
pyrrolidin gEper azi nyl , hoI|nM §c0
thionnrphdﬁtzzr Othlazol|d|ny , I, 4- duox ny®,
tetrahydro nyl, tetrahydro Bpheny and the like.
It should be noted that in hetero- atontcontaining ring

systenms of this invention, there are no hydroxyl
gr OApsused abawb pandithooughatt this disclosuee, ke liowing terps, upless

as th ¢ ent
otregwiss rrler e car bar e Siaa 8RB TR ReBnge:
ri n@PatIénmnBQl@éé%ﬂﬁl@ﬁné’ﬁiﬁh&%ﬁ@ﬁﬁl&ﬂZ?SOZ 15 there is
no -CH attached directly tq carbons marked 2 and 5.
" Al Yammalieanghymang 939%'3/"‘- H]’Q?}\a"%\’ "in which

t heRiy vdardnsh allgrstic hgmcaﬁbqwgmup wiioh mtay bei dtadhht or
Preferfed al k nylalkyls cont ai_n | ower alk%ﬂ%?9§ﬁd a
S

branshed end@:mm%wa qitel oaheut 80tq¢éb%@tems'

Prétéh%ﬁg%hyl ?ﬁ@é‘%’ rpe(lb'%%gpg Enéé b?ﬂtét tjz ?f@&ﬁ"aﬁﬁn@fn ntge chain.
Mdreigirefeoredadky} Igroupsataentain ibout b0 9boui| garnogy agtms it e ‘chain.
Branchcerb %angﬁ%a%ro?\%r&“m&@qower alky! 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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al kyl are as previously described. Preferred
heteroaral kyl s contain a | ower al kyl group.

Non-1imting exanples of suitable aral kyl grou
W2104/0225¢9y r i dyl met hyl , and  qui nol i n- 3-yl met Ay /USWP?éO”m
bond to the parent nDiety Is through the al kyl. 10

"Hydr oxyal kyl " nmeans a HO al kyl - group in which al kyl

is as previously defined. Preferred hydroxyal kyl s
contain lower alkyl. Non-limting exanples of

sui table hydroxyalkyl group$2i ncl ude hydroxynet hyl and
2- hydr oxyet hyI "Acyl" neans an HCO-, alkyl-CO)-

oo M SHEl nouH R e o B Ao mctu

BEYE BthyTOh-BFopy, %so&épﬁl@h@%htw he carbonyl. Preferred

acyFs contain a Non- I|mt|ng{ exanpl es . of
9

sui t"é&B{yeybmar@ram@lg)haﬁ@ hm@r@cw@pmgrouni qnl% leastone -
ca{?ﬁgﬁ) g?ﬂ?én tri 4 arlRARh ﬂ{ba/acfey étragé@:orr bgée it d"t‘.Brﬁ;'Shsnng

S as previo
about 2hte amubﬂm carhoeta}tonns in thecnmghn Prefecrad tadkyylyl groups have

a% glotlg{gbbhﬂ 9% ca Qﬁiﬂtﬂw ﬁ’rﬁ th%dihtaﬁ]b |§§§! %&#@ﬁfg@r& H6out 2 to

atduty cdrbord B inrthéﬁahéin Bfaﬂchédkmeagsmhat dne aramore lower alkyl

| d |
QYBLS\S/ éggi a§|%§§0émwsorpaﬂ1 ][ 3@ {n‘é’g);%,a erm%yl chain.
"L S %@%ﬂg ’ g?éa‘?ﬁré&%? t@ﬁgoﬁt@éﬂrﬁéfd ato'ﬁ‘i‘sﬁmhﬁé‘ @pblﬁ Wl’h@h may

pare I's through the ether oxyge
berstraighbor maycne:d Nprolimpiting exgmples of suitabje a&waﬂ;ﬂm@%@clude

o, ZR RSP AA She AT T AR ey
st ot ety oy ot
whichTRey Re 485 SAme s Cleae R Pty P g Laeing PRy
séiSét%H'fMthé\@Gub'cﬁfhhsmg o@t@MrﬂSarﬂfcwwaﬂ@hl c

| ud benzyl
2> g%?ynhme@ﬁé?a&tfr@@‘t’uc%oswﬁ@%ra? CE@r'aaﬁvﬁemeqqmmsmg

B HHE g P A 528 o s

The ang grmup/\tan:he ophormuwub@trtwep with ane qfrrmted'lu@g;system

SR i LRy i S BIAHLH or

Iimhhgr:adaa‘rmemoﬁ mmblarymroumlnclbdesphbhylrand"n@p}nlhm 0"

o aviksterapnt maand AR aRam i MofPalals af milicthfthd systém
oSHpliSib @baLYS td1aBodN 1AL Atomb sreferbibigabbii Sto sl 10 ring

napht hyl t hi o. The bond to the parent noi ew i S throu
a5 RIS OTerG AR NG g BIoRS S -pIaMey] Siser g ep. for

*\‘é?‘n SgéH, %‘2 & FQ.HRI i florSor iRCBHLMEtION. P'féféﬁéd)ﬁéteroa Is
© Bﬁ%ﬁt? g 4 ra %w tabl e aral kyl thio group i
contain about 5 to about rlng 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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benzyl thi o. The bond to the parent noiety is through
the sulfur. 10 "Al koxycarbonyl" nmeans an al kyl - O CO
group. Non-limting exanples of suitable

wohlbgxysar bonyl groups include met hoxycar bonylCTAR}003/027502
et hoxycar bonyl. The bond to the parent noiety is
t hrough the carbonyl. "Aryl oxycarbonyl" neans an
aryl-O-C(O- group. Non-limting exanples of suitable
aryl oxycar bonyl groups include phenoxycarbonyl and
napht hoxycar bonyl. 15 The 43ond to the parent noiety
is through the carbonyl. "Aral koxycarbonyl" neans an

l kyl - O - . Non-Jimti
sonzalyblsothiEcaMoRsEahbIRROb BUF0 SO Sk pY PG Ryrazo:
. The b b i ' in halazinyl,
e M e Rl oo B% ° %ar oup.
imidagbEr2-albyddiny imidezoiPbbihinzolylz bengnfutazany, O\QMP azairidolyl,
is | L kyl . .T i i
e
thi@ﬁdﬁyr’rﬁﬁi@%ﬂ% pyﬁél@?ﬂidythmidamdymdyl,tikmtplatplmyl, beszegzaindolyl,
through the sultfonyl. The .‘(erm "substituted" neans
1,2 Adriagng, benzathiaz gl/‘cﬁ"@gtgﬁé' Bn the 25 designated atom
I s ﬁ-gg,h & 'belé]hﬁl" FflaRs bhatyltaliyn groepiineihictt the agylans alkyl
provi de hat” t he desi gnated atonis ,norrlal va]geln% on-
arongaretivesiydeseribeg. Prefeund amliods comprse @ lawerald grouRN
. that th bst j i - d
i prATPBADY Spiiih SRk BHoues ihdyde BEAZYIE2 pRERaRYEn

nésp%mléﬁwmemymm bdndstodhe pareisit maiety i thraugh the #kyl.
tabl e conpounds. B

st r JAkylasyl” means an éﬁgylxsfbﬂglgﬁgﬁgg%gcgﬂw%kyl $hakir@ are as
orRTBLLIS IR0 Fheferearakyiatyisitamprisesibiver il B5oUPobiost

to survive isolation to a, useful ,de f (A
lirhitingrexampla:ef ®auitabla ket Epupde 1GVE T8 sohaRy the ¥arent

ef fi cagi eutic agent. The term "optionall
mgl?ﬁ%ﬁatﬁb%"th?re%mg opt | ongl substitution \I?VI th th<?y

speciGyciligi'omesns a agn@apPrIatie MasRe T BWIIGYCHG ring, SYRigM

al sq-, be, not t ' tq &fd
compasinasopit 4 a0 1P Barti AR, Berbtebll Hbe!s Bakedt 10
chiBbRidlors. Pesteraiicyatoaiiai eing$ eomtait azpurt 5 tarabaut é ring atoms.

satisfy the val ences. \WWen. t] '
o euBaAsY! G & pepnapy orGeies W4 B rie Hihd e
sTbStitRerits” WRicARShY be the stme bodiffersrit,ate anedesdefinedsabaye. Non-
reactions at the 10'%5 ot ec‘,ed s'i t E IWhen é{@(cﬁﬁ%&‘f\”d
liniting axasanles|of shitablemeRPRYEic Syflealiyia Ny ot
cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting examples of suitable
multicyclic cycloalkyls include 1-decalinyl, norbornyl, adamantyl-and 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, hydroxyatkyl, alkoxy, aryloxy,
aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl,
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groups wll be recognized by those with ordinary skill
inthe art as well as by reference to standard

t ext books such as, for exanple, T. W Geene et al,
wor mbgaenseee Groups in organi c Synthesis (199 PCY/US2003/027502
Wl ey, New York. \Wen any variable (e.g., aryl,
heterocycle, R2, etc.) occurs nore than one 15 tine

in any constituent or in Formula 111, its definition

on each occurrence is independent of its definition

at every- other occurrence. ABtused herein, the term

"conposition" is Intended to enconpass a product

aralkomeatbon: alyieuand svisugn-beiaacyey g G Rhic, Snio,
héié cFa‘?f{l{ doé'i‘8|knyﬂhfoegbie\‘oarﬁfk‘}ﬁh@oé%ldmyl Cﬂbtéhfoc%lﬂ YiYaN-,

lents 1h the Specl |ed anou
YHngalalkgls, %Nﬁ(ﬁbaaa@ YoY 2N$22-c whBtaim Js 256 Ytzn@ay be the same or

nvent hé &5 e&%%gg)ﬁgggﬁgﬁ@hq o‘?@éﬁ??ﬁgﬁ goﬁ&%%rﬁ[gﬂwijrogen,
alkfl]abryll sarﬁl airralugnprecursor whi ch, upon adrﬁ nistration to

or cﬁ{ﬁigl@gycly der rgsié ngg?a{?plglghc ggt%aetgg' el bgclgér‘wel Ib)%hc
m’dfg?éy@.téﬁu ddrhpfsing a%éhi 3 ﬁﬂﬂtﬁcﬂjt 1$)Q’ﬁngaéterrtsh pfaafamyﬁabout 5to

I scussion of prodrugs is ed.in uchi ,and
ahputdOding:atoms i mbigh ore Siere @Jetﬂf*\?é?'})s ggﬁi‘@é sysigyg 4§ an

eIEﬁ\e‘?'aft ottt tl@?r?c%ar m %H{Bbegﬁﬁr‘oﬁén, @%eh '@)r Sulfl.)ll' alone or in

| Or ever si
cdinbiRatibr., Treats, arMammmbme/walfms atQS@ﬁt tilrﬂie ring

yjoRrErtaned THiwPeY QY weN A AT s er Bi PrBBGAanE, g pron

aﬂ@ oxﬁcﬁr\'tﬁfa%efﬂfbaﬂ\% ﬁbt@ﬂbﬁ%lﬂ&boﬂs&me insgdnsrthatf atdeast a nitrogen,
conpound of this inventio

xRl ST aEaTy FesRRGTVelY Taptesentas B ng udm. Auy ohFia,
hﬁ@%c(‘}%@l ﬂ&% rrﬁé* Bxi8Brofsttad Siiéh 89761 Smplecdsign AY(Boc), -

I'n certain instances the solvate

NW)BZ) buaazga AP1D 5 and the lice; iseah pquectesi mﬁwtéesvaf@@ $heonsidered
|
PR s eHEOh ) RS o b P pROA g Sty ne o

meme Srimasystembsubistituents " varichp rrwebmma samﬁ an difierent, and are as

B L
o&ﬂlg‘éﬂ%??f;% ::Iscgsgﬂhodluﬂ Bl-ayides, €S- OXiUerMAdmmdemfchrhmngs

th { tl
exAalR o sotaBiamonavole hatesenehE EGS kBl B mybicino.
_Fb’eré‘zlﬁyqni?@:ﬁbﬁdlm QWWlﬂ?IeﬂilaZdﬁdm% Hopdioghhgct | ve

in inhibitin roduci ng the

tefealiydeqfutanyt gﬁ@%‘BYdfOth'WﬂVb?B@F%P K& nhi bitory or
pr evﬁrghﬁpld"% %f]e?ﬂ‘nat ﬂi%tér%fﬁiﬁh‘i%?}t]é}ﬁmﬁ(?fn@éygténﬂé ofHhR

formsa are also wt
invention, there are no hydroxyl groups on carbon atoms adjacenttoa 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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scope of this invention. Reference to a conpound of
Formula Ill herein is 15 understood to include

reference to salts thereof, unless otherw se

waadeeme2sh The term"salt(s)", as enpl oyed RETASE03/027502
denotes acidic salts formed with inorganic and/or
organic acids, as well as basic salts forned with

i norgani c and/or organic bases. In addition, when a
compound of Forrmula Il contains both a basic noiety,
such as, but not limted to #6pyridine or imdazole,

and an acidic noiety, such as, 20 but not linmted to a

theap R0 gt%%eﬂf%%ﬁi a2 R TR e,
Used‘ﬂﬁ?r@}lé\k%l Ca%”élkw bukylagﬁﬁﬁi lﬂbMﬂch {He &kynyl and alkyl

non-t ox physi o oglcal accept ab salts are
ape aé previalsiynteseringd. Bteferre@ alkvgylalisvlé canam adewey alkynyl and a

I f th f
ok R S B 8 el A b EBYRE o
ekhmpldst ¢F s@i’tabmmnydélkyaglrmpsnndﬂmprop@ﬁgy&meﬂnyhs an
equi val ent anount

h
Che. Ypteroaralkyl anéantia Peferoanicalidatoda  Rish P Meferoaryl and
ailg)ll %S . ngfl’*" dde DERPAbddrbRl] ProferfotRBtbRIaYalRYIS aomém & lower alkyl

dcet ates, ascorbates, benzoate
goeurz Marslmitivgxesples elsyiiablesaraliy grpuas lnsmdyrpa{fleg'methyl and

S AIETR 3 o SUIBSH g Wge

| act aﬂysrpxmkyalanmnsml-l@aaibﬂu@munm which alkyl is as prevnously

RS SRR BB S BREIIR oxampes o

Ry alkghbioups Mcksde bydroxymethyl, ans.2-hydrexyethyl.

Lﬁgm\gﬁ??@@p@%&g 96(63 ﬁ?th()d) ”eE%§c g@lﬁ{}la(f.@f}aﬁqrgup in which
tﬁ% :P/Qﬁ %r‘b‘ﬁp@ra‘?% ﬁé\%uély Gégb‘ilbgér'ﬁ% Bohd Rthe Ha?énttrﬁ'ﬁety is

eutical Iéuse ul salts from basic
i

tpm-haheaartmtylo &aﬁe@@d@ylgmn g doweraigyl. Nep-limitigpxamples

Jg%g%glg%gfg@bgghncy%ﬁﬂgl QlerfiipapEEM Al Sci ences

Phar r‘fAtxwlft mean$ 2A8BYl- cx@)zgmupmwhnchrtUera@dmmp ia'as pragously

desgied. T pAfiF loth el Hoigl s g0, ARG ongimin

e‘%é?ﬁp?é§bf Suilable gholpb iimgudemnbenzByl@ndot ridphthoyhebsi te) .

10°: rafkoxs! meabsan Ap/HCh el wach fd Gk e s eviously
ghﬁed GN&?-himtgfq é&anﬁﬁéé i mble@koﬁ@bum inciudBinigthoxy,

ot assi um al kaline earth nmetal salts such

= %tBO&a|ncpr@npxxan%pmag%saran§athg Theyberd {G the Rereptmelety is

25

30

tﬂ t(‘té%rth organi ¢ am nes) such as
I cycl ohexylantnes, t-butyl amines, and salts wth
ani ndAzgoxid reeans ars anvk-Carggoun inavhicly theneryhereup ieas praviously

FakBed! NoRARIP AL Or SliRHRSariB%y Bfoups 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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quarternized with agents such as | ower al kyl halides
(e.g. nethyl, ethyl, and butyl chlorides, brom des

and i odides), dialkyl sulfates (e.g. dinmethyl,
wb mobgd2séoand di butyl sul fates), |ong chai n RETIUSRE3/027502
(e.g. decyl, lauryl, and stearyl chlorides, bromdes
and i odides), aralkyl halides (e.g. benzyl and

phenet hyl brom des), and 20 others. Al such acid

salts and base salts are intended to be

pharmaceutically acceptablelgalts within the scope of
the invention and all acid and base salts are

consi dered equivalent to the free forms of the . .

cor r'édigathin"mearnad alkykSt groupdn M&Mb@eoa'kwrgéoup is as previously -

i i 25, ; 4 . .
GALHBE, R, P BRRHBGS FUESEMSHh rogl ety
andhathyttiiol Thédomd(t6 the parenpmojetyis hnough the suifur.mi no

oL ")l GO AR oS YW & bviusi

- d&6dceibeal Nenminsiting exarapiesif suitajde apflithic gicapsendyude phemydthio

I soners and the, |ike) of the presg co und
and naphiy ot RS bos ¢ the Rarprimblely Gahet e Ry

r oo, it N ls . .
0yt R aN S gl s et o s o

prEnusiydEsgribed siiondimitingcxammple v asuliableraratkylthieigseuniise
. ) : ts.
oo SRRl T BRE Barehf meet R roRbit e B ey 1
t he "#isexycarbaryl"angamsean alkyle@rOngioup: dloadimitiog esamples of
' ; d _di ast ic |
S EABRRon b R SLE8 bl 3By B Brgpocarony. The
béicEtP®i parentmoietiganmughtsecarbanyl. f or exanpl e,

4-pyridyl and 3-pyridyl). I.ndividqual stereqjsanmers of
the’ "Angisyearaenyl Meaa iazwévkﬁgﬁqgagrowoﬁoagmﬁ% exgjgples of

' s@% gg{iéﬂcb)bdcrgﬁgrogbs HdRle pherGESrboAYI éfﬁi&’niﬂﬁ\étg%ngérbonyl.

or exanple, as racemateS or with al
The bontido thesparent mwjety isstheatighdhecarboyd chiral centers

o R EAbab R AR oy NoR-imting xampl

ofRe soitaitte dealkoxycarbiory! gmep 19 behzytdweycaeyonyl. 13w bond to the parent
"sqgl vate" " odrug"wgnd the like, is intended to

"P(ﬁ(})ﬂl'sf r%‘ﬂﬁﬁ)b"et(@r ?Me salt, solvate and prodrug of
enantAlRyigiilfony#traeSns 9 BRYSS (O grioaips Préferred esups are those in
POSiI i soners,

( i onal ] rac tes o odr ugs, of , t he
whichdhe ey GEHRbGILeT SRA. Lo B g RSt Mgisty Bthrough the
sﬁlf&fﬁ/ﬂti on have pharnmacol ogical properties; in
particul ar, the conmpounds of Forrmula Ill can be

i nhi YArylsufony!” mesnsian arglsS(Qairaredp slhebard ihthegqarentmoiety is
pnases (CDKs), for exanple, CDC2 (CDKI),
tr@@g@{‘ﬂ@ggﬁn 5, CDK6, CDK7 and CDK8. The novel

conpbha tiermofsubstitutad” anddnis thatorexpreroegihydrogensisatthg i n

dbBGnARG 8% 18 reRaOld hith Aldelsctidh 1Rt it Fiditted 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



10

15

20

25

as cancer, autoi nmune di seases, viral diseases, funga
di seases, neurol ogi cal / neurodegenerative di sorders,
arthritis, Inflanmation, anti-proliferative 20 (e.

g.
i nopat hy), neuronal, al opecia and PCT/US2003/027502
‘géggﬁgegggular di sease. Many of t hese di seases and

di sorders are listed in U S. 6,413,974 cited earlier,

the disclosure of which is incorporated herein. Mre
specifically, the conmpounds of Fornula Ili can be

useful in the treatnment of gyvariety of cancers,
including (but not limted to) the follow ng: 25

carci noma, including that of the bl adder, bre

cBﬁ*rPB“und“thdﬂi%ysuﬁlcble'rﬁly robustdp sundve isolaiontaal usg.g.ﬁ depfey of purity

I
fmmeacgé{gﬁv?ty?es,tqq@q’g[rau @ E{t%?ﬂ glo%'iﬁéﬁéﬁéutuc agent.

i ncl uch i HBH&HyCﬁJHstd@twflmm optiwahwhséﬂﬁpnd”"‘h the
tunDrs n‘ghm dli nea? , including | eukem a, acute
ge@tﬂydoybups,l redicalg e MAUe® | ynphobl astic | eukeni a,

- cel

th tisfied valences in the
PCT/ dggéégﬁ@g%gﬁ@iéfﬂhht rm%ﬁ%%gﬁs unsatisfie

| ynpho
@80 sHHQH@snéxémmd?.cami Tanies heredn Is aspHRE gt N2 he hydrogen
urkett'’ i/n qrra her nat opol etic tunors of rTyeI oi.d
amtxg&atlsfh Q¥RIRECScut e and chroni c myel ogen?%ci,, .
y{nl%mean

: eutew a mt.gdylsgrbapin a comporodds teneg B
eukem a senc
tratha oo o inpdiasbionB iy SLami By bioe f '%“'@“” the
%étgh <Ryt tr@”&mﬂmmﬂny @ubjee;aitera relantubmcﬁutfgble protecting
ytorna neur obl astona %gqaapasby
rthpstwm tbet iacognizet rwltmﬁqwlthgr ‘591 %ﬁa .
t t G ¢
BRI AR 1P RRPONE Rty #6 e*c??'?}”?i{ Ugutar
%ﬂ%lvéﬁo@@%brg@nmwgmls 10.0Mil ﬁ)lé NeW YPBf e of
S In ere tron o li I th
gener AVhen gAY Y, f'a (B E?:W'a@% elfé&{c(laesgﬁrzs'é °%e&?§?g§?§t i g" one

gﬁlﬁ WP bSHstENts ivEefrmblailih, its dafinitioncameash @gougigjce is
sease

process which featur S abnﬁ’;gﬁé cellular 15
ﬂn@épér&iealt obits defigjtion BEAYRIH 9 eg&cg R ber pl asi a,

fam | Idgéc H&‘B?ﬁ %erﬁ@*déﬁﬁﬁsmon" rentendbd o encoropass a product
at her F fOSI S, rmnary fibrosis,

pr@sing the g;beminedﬂngmnts in the snecified am o hr 'r\tl%lqs well as any
% B ﬁmK rﬁwlmgbﬁgoﬁ%ﬁ%t% gg@?ﬁsnnm of the specﬁ" ied

transpl antation
lﬁb?é‘dlémﬁ in eneiopevified amoukts. and fungal infections. 20

tr gg? ﬁé?qsd r@és POn TU| Aidd d tHB%oRipdandE ot iR intention afe also
contemplated herein. The term "prodrug”, as employed herein, denotes.a -
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 lil 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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Al zhei nmer' s di sease, as suggested by the recent
finding that CDK5 is involved in the phosphoryl ation
of tau protein (J. Biochem (1995) 117, 741-749).

v pheends of Formula 11 may induce or inhi bP€T/US2003/027502
apoptosis. The apoptotic response is aberrant in a
vari ety of human di seases. Conpounds of Formula |11

25 as nodul ators of apoptosis, will be useful in the
treatnment of cancer (including but not limted to

t hose types nentioned herei ngbove), viral infections
(including but not limted to herpevirus, poxvirus,
Epstein- Barr virus, Sindbis virus and adenovirus),

pr eVSulate! mbans Bphysical agsociation af sicompatad pktnis invention

Wlthnﬂp%/ Qg lrj'qa(%g &évtegmgwﬁ s q’hl% E:a‘ %Mcfé‘ftb@ %%%s%?ymg
de%itéﬁér; I@Sﬂdﬂg& afggtr:rlﬁhm?l'ggiondmgu mmg% mygr%gen bending. ;in gertain
instanohs s el Syl BroepaPle s woletena ol axgTRR e oG & Hore

so@ﬂt'rhb!&ul s f&@?ﬁﬁ%ﬁaﬁ tn@cﬁs@pradmf (thenedyutéllmg olitl.

| zhei ner' s di sease rel a

"Solvaie! emom’aasaeﬁsmﬂ‘l golyfien-hase %mﬁ/lsp §0'Naie§r gpn-hmltlng
I

ex%?p@lsﬁ §H|aatg§r%é§bﬁssina gggﬁfgﬁg ssl?héigéndmé&%lﬂf the like.

"Hwbt@dﬁa lsolvatecwhgreilt theesolvenp hmtecube rida@.a, i schenic

" “ k
R e et g e e T i o e 3
deﬁéﬁﬂbt% al\dgéiﬁh@@ﬁit @Flf csoméa sunal orraectcﬁmmtltidmm‘rthei p-saa’emzlzratlon
emat o
efiesatiyerio oG theGDRGA Bus Riskiiging the SRid Rebaeute,
rﬂbﬁ&aﬁ@ét gnbntsﬂﬁorrméﬁéﬂtaweeéf%cal System(lncl udl ng but

t o ost'eoporosis and arthritis)
aspi Thecempsinds of metde ilthoan fare, Sﬂﬁ?ﬁ’(h'@f' Wﬁkﬁl%ﬁsWﬁh'n the

st in el RRferéh(y ©'a EomRBaiPof FfuAIORSaRRs "
uﬁt@é?sﬁﬂhﬂltbahgggil gefgiarﬁflsto sélltjelc‘éie:‘edfaunlé&@othaﬂvnMdlcatgd The
totR sl s amIevS Raten. Rdbbs S Al Tolfad AR thorghfic
e o s S
el d0iARHEIP, Whep SRR FRTNaal coteinshel Sihesic molety,
@?BH' butthok hﬁlt@ﬁ?&‘éﬁigﬁ&ﬁ@tdr%ld&fzolecaﬁ@ ah acudlc moiety, such as,

enpprevention is défined as inhi blthag |
butenet lapitashio aacanbnxwlmamd zvarrignsiflinegrisalis )maydke fagmedeand

o B R UG B S el scopa

(. euf Iﬁmmkuarphysmldglcauy aicotptable) agjts: arerpmeferred.a@ﬁ@ugh other salts
arﬁgrsgl lﬁeﬁ.ﬂ %al% G BompoulBY ofthie Eduts Ry b8 formed, for
example, by reacting a compound of Formula Il 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 aqgueous 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,
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angi ogenesi s and netastasis. Conpounds of Fornula |11

may al so act as inhibitors of other protein 25

ki nases, e.g., protein kinase C, her2, raf 1, MEK1,
WaRKIRHo e, EGF receptor, PDGF receptor, | GFCT/US2003/027502
receptor, P13 kinase, weel kinase, Src, Abl and thus

be effective in the treatnment of diseases associ ated
with other protein kinases. Another aspect of this
invention is a nmethod of treating a manmal (e.qg.,

human) having a di sease or d&ndition associated wth

the CDKs by admnistering 30 a therapeutl cally

ef fective apount of | east 0 ound, o Forrrul a
phoephalgs., BropioNEtRs, SEICRIES rrHeciien L8PS o

thBg%oun§ %Iu%ﬁb&Mfo%@@sO(a%H Rnéih s %syméy 3aAd ®he mae d

A preferred dosage is about

Admmu;'oa@wvwhgm@—ecgen@wv cResigiered avt&h'e fardhe drmssion of

oSl b R L b

discussed,for ekarﬁplrerrbyzs IBdrge el ah Jphmhai:@lmamnaﬂeluycaf Sciences

BEFEBATLEGE ol b PRBSRG 1588 0 201217

Arsderbom et 40 The (RrEsfide &tl\ﬂé@ldmhbchéhmnyt(ﬂ 986 Weatiemid Pless,
with one or nore of anti - ce% tre?‘gment

New ioskii and innEhen S?"Q&n%‘?‘b'? ”H?fﬁtfaft%glg?&lngton

D @ﬁ%ﬂt eﬁ we%‘éﬁég TheSddisclRugsLare iREGIPb Rt ﬁeféfm by reference
tos cytotoxi c agents (such as for

theveﬂmrpl e 10 but not 1inited to, DNA interactive agents

(5B oty S@%ﬁ AR .hcﬂaé%ﬁ%ﬁ.hﬁ éelauﬁmhgeléfrreﬁaag Salfd. such as

t ax o Ol sonmer ase ors (such

scRfi@AoRhilen, andt p’tﬂmﬂmm%tsealkahndwemth metal (saiis suels as calcnum
irinotecan (qr

e T G T GHBASS B oot COEL Ao
d@ﬁca%t ﬁégél?l‘i’éxﬂé‘rﬁmegﬂoﬁd’tyﬂ ANpes; amPsaTR\Rith aefimd Scitls 8aéh as

di [ ate synthase  inhibitors %5
argmm lﬂssn%and the l!hﬁ &gqu nitragen-caiaiivg grPs MaAY:Ae as

L[g?-[m)zofeom de% rfawﬂg? ﬂéfrﬁf nggﬁ1 rﬁétﬂyl ethyl, and butyl
cHloniges, arorides akdriodides), Hlalksléﬁul\fmeséqﬁgﬁdlmethyl diethyl, and

o) 59 B i SRR B ek 57 e,

bromidesl8ndl iddides); dratkyl lalites, (&1 bdniyl dind-dhidnethyt bromides), and
LS, 6] cycl ohepta[ 1, 2-b] pyridin-11-yl-]-1-piperidinyl]-2
ot Boehtyl ]-1 20 piperi di necarboxani de, or SCH 66336

f r owﬁﬁh@{ b8 sBito Hab bass RarabicdMtendéand Itmfrtdwmabemauy
sey), tipifarnib (Zarnestra( rbor R115777 f

mﬁaﬂm saltwrthﬁcteatspew 8% the ipventippand-alk 3¢id @§9|base salts are
s?qegha eb[lﬁ@fefn? R fr\éleg‘fo?hk%f the @&‘réé?fdﬁbl cSrRPBLAHS for

ouse Station, w Jersey) 14662 (a
purapses of therioverition. transf erase i nh| b| tor from

Br i st OhpihfES ofEbtnilla ThaHEBERY! 56i04tes Rk J166A8 thé¥e¥, 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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25 Jersey); signal transduction inhibitors (such as,
Iressa (from Astra Zeneca Pharmaceuticals, England),
Tarceva (EG-FR kinase inhibitors), antibodies to EG-R
w(@ 200¢/022560225), GLEEVECTM ( C-abl ki nase i nhi biR@rUS20@27502
Novartis Pharmaceuticals, East Hanover, New Jersey);
interferons such as, for exanple, intron (from
Scheri ng- Pl ough Corporation), Peg-Intron (from
Scheri ng- Pl ough WO 2004/ 022560 PCT/ US2003/ 027502 24
Cor poration); hornonal ther2py conbi nations; aronmatase
conbi nations; ara-C, adrianycin, cytoxan, and
enti tabi ne. Ot her anti - cancer al so_known

sucgrﬂa these which ms':)y axistFiue toRsyeetHG cargans %‘faflquﬁ] t ed
sub‘,@/ﬁ ut)éh?#t ul\cl or 5 n%%el?ib ‘F&gﬁﬁpﬁﬁacrﬁ m‘;@d‘ﬁt‘é@en in the absence

of aﬁymatyubavmisamamen‘c fartsy latarnalsnmpm @odiastareameric forms,
are%;%gqrgg%tgfg\%ltﬁ]ﬁtb gpﬁgﬂiﬁé H;vr%g ra%oérgzd%%iti'anal isomers

(suéh We! forpikample,repyridyl Bnd @-pyridye), IrE-il\udiml shereeisomers of the
phosphat oxal i Y

|
coBR R RATSTDBITEY oL bl B8 subSARIAR e frother
|so®%?§‘Qﬁ")ma B’S%Tdﬁﬁkéd 'f8€exéﬁ1§l@| as tadenatls Bﬁwlitﬁtallrtﬁher or other

I ndesi ne, n%_m n, Dactinonycin, 10 Daunor ubi ci n
selarirds sﬂsremspmzpa hsiakingl c@raafswaftbe @reaﬂni HvaRijen fan have the

S PEHIABARYT S cpptht U0 Pac ot Iptrs oo ue

of ﬂﬁesemss tgaith " soRtalrpsadrag” &hd ﬁ)@lﬂ@stsentﬂﬁlded to equally apply to

eSS SN il SE LA o LR, rotamers, tautomer,

poé\ﬁ’ér‘iﬁdhécﬁﬁé@s tedeidtes oPprstiTugebbine, m%ntwermonmomlmds

Chl orotri ani sene, Hydroxypraq estt i[.‘
Ari 708 COMBOHNAP @EcONIG e TR tion hav phamacological
pro'.}é%?ﬁé?‘?rp hﬁﬂﬁﬁrﬁﬁ%ﬁ%@}n@s df Fopinglal I Q:aan He inhiditbféeof protein

oserelin, G splatin, Carboplatin

Kinalyes sughiaethe cwmaiﬂpaﬁ@ent:klaaggq)@[p}ﬁ@, fqm%gm% CDC2

(OBRA P B 1988 Ko, 2B SO g of

Fohiauiartttany Ielsrpéemzlrte beagsefil i meﬂhemmobfasohferatlxedilsmes such

o S AR B e M SRS
neﬂ@l@%uealmréd@genﬁrme dibarders; erthiitia) Ihﬂaramatma argepmhmratwe

t th It d F
(o e aviarsh, Bt S5 by BSAREReetd Sy o

§ ar& QW8 i€ YL DIRA1 T8 enéd ebnier, the
f“%%&ﬁ%%ﬁg%{’%gf*’ﬁ(? ![SC|., (1995) 108, 2897. 25

dlscmsr?pmmgwhwh lSdﬂQﬂle@FaF&d hﬂ@}“ al so be admi ni stered
Seqw& ebiicH C)énl%é%?‘?‘rbou X nﬁ?ﬁﬁﬂa A c&ﬁ( b8WRYfit in the

age en a ation
treatrapptrmfm variaty of Thecérayiaouding (but n@thnmtaﬁ topthe fellewing:

carcm unelgcl%cﬁjdmagdp] art101S {h aﬁlé&’@er BFHH&?%PO% Rfdney, 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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Formula I | | may be adm nistered either prior to or
after adm nistration of the known anticancer or

cytotoxic agent. For exanple, the cytotoxic activity
wof20e4m22589cl i n 30 dependent ki nase i nhi bitor PCT/US2003/027502
flavopiridol is affected by the sequence of WO
2004/ 022560 25 PCT/ US2003/ 027502 adninistration with
anti cancer agents. Cancer Research, (1997) 57, 3375.
Such techniques are wthin the skills of persons
skilled in the art as well 2% attending physicians.
Accordingly, in an aspect, this invention includes

Iym%%gg‘ltﬁr;ﬁ‘tdé&] snﬁc)o @%g%ongﬁggg@ﬂnélyﬁﬁugghqabgw géﬁ ly%%or_na
an@%ﬁﬁ't% m}ﬁnﬁﬁg,ﬁ aor solvate thereof, and an amount of

re anti -cancer treatnents and anti -cancer
ag enarmatmmuetm tuenre ofieielnis lineagea insliing geuteraad chronic

myé%gggi%%%%ﬁéﬁﬁg%g@ggq% glﬁgg% Gpér)@ge ;éggﬂ g?'&ﬁgélsswci l6ukemia;
c onpavodsofahesdrichymaV eriginpimchadingfibrogdrcomafandned by a

nunber of pharmacol ogi cal assays. The exenplified
rhaheaMYRSreYN8al assays which are described |ater have

beefynydfd d)fGtPIe @ehtral drid pélﬂnharaIWystem.rldclugmgo t he

i nvention and their salt 'g[ i nvention js al so
astoaTe neUrabiRstamae GIATEa Bnd GRRNEFRGTDAS A0 ch

COMp st uiors ‘?ﬁ&ﬁdlﬁg%aﬁﬁ&ﬁdnﬁrﬁ'ﬁoﬁﬂ Brhddcarcinornd, a

pharmaceut i cdl'l ept ab or solvate

of
osteasarcmn@,mmdamamQMOswnekﬂﬁ&cmmadbwojﬂ follicular
cce cars For preparing pharmaceuti cal
Ca%ﬁ&ﬁ%ﬁ??[}ﬂ@sﬁﬁ&?ﬁ’{“ﬁe conpounds described by this
| VB0 Witholleg e TGDHa TeibITogliayomot s peolfaraton
can_bhe_either ui d lid form. .
gepe@ban Bibiarcoud raties Fysiife tosiadbenty Bhishapay e useful i

&t of Zhy s oc8RPRRIA :eanrésmmatcmmm The
th@{rg%}g*rsﬁta%d t abl etseeér may be conpri sed

oralferation: o, hANaRAOSID IV BeIAN D drBHal SdRnaraaPas SOPRSS,
ne@?cf ﬁﬁr‘ﬁﬁﬁaﬂ%ﬁ aﬁ%?éﬁ‘éblérﬁsfshﬁulﬁ{dnarff itosis! SMEHIRS psbasis,

magnesi um st earat e , sugar or
gldraemtmmeph'fmlsl mssbenqmmaowgngmmaﬁtmava;@ywse&%-n be

SR 3] ST e amton

rejectich) el ato 0 shack, iaﬂda‘uag%i |mf]?t:ﬂim§s of manufacture for
var
(o0 Cprrrgwna strorania I ihad @i e o Brsh FBERRHA of
Algﬁﬂlﬁ'lbﬁ’lﬁ, daééé%@)as swggésfteﬂ’lblyhh@ Féceat fisding Bt GDKS is involved in
ennsyl vani a. ui orm ar a
th%shmnmlat@as%mpmi%ma(ﬁ o @1@@8?@ V4l Fag),

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

response is aberrant in a variety of human diseases. Compounds of Formula Ill,
as modulators of apoptosis, will be useful in the treatment of cancer (including but
not fimited 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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an exanpl e may be nentioned water or water-propyl ene

gl ycol solutions for 30 parenteral injection or

addition of sweeteners and opacifiers; for ora
wOahtR2H6&, WO 2004/ 022560 26 PCT/ US2003/ 027 3EA/US2003/027502

suspensi ons and enul sions. Liquid form preparations

may al so include solutions for intranasa

adm ni stration. Aerosol preparations suitable for

i nhal ati on may i nclude solutions and solids in powder

form which may be in conbiziation with a _

pharmaceutically 5 acceptable carrier, such as an

infarBiTaon grae) cigrss: sk Ui Rt R A S b

neufCdEEActEtive dBBRIES Yn@l@ﬂlh"gebur!ih@t litRed 'ttﬂmﬁeirﬂéi'@ disease,
preparations for_either oral or parenteral

Al D&drﬁ!atesitdﬂnemla Paukinsen's disgaperaryotrephic leteial gelewsis,
retnx’?’iﬂégﬁé}ﬁbﬂf&%‘gsggpﬁlrﬁ{ §étﬁé\satro Hﬂéil r mg%ﬁ@ratlo%

e deliv rans
myélbdysplasmﬂsaymhbmesmpmstiq me;maatschanmc mjury faesmlaﬂed with

myga A e ioRe s st At eperfith M, Hlfiia e fobieRSsts.

toxnhﬂﬁﬁﬁ&éﬂ brT ﬁwbhomlaaé(gIl@ér;difeﬁisieenlﬂémbmld@@alaj‘i§ea‘ses (inbluding
pose. e CQ ounds o | I nve

butiask ROWeE 0 SHFTE BRBBIRAY aPBFes BRAIFIE). JReNEApiA Alseases of

theméunéél@iéiax w&édwxmcmu@ ﬁit%@hhﬁted L] %s%bi’@éi@é‘ﬁd &ahritis)

aratlon IS INn unit osage orm In sSuch or
asmrirespnspw@ mln@aﬁnwn% yatic/fikregisi mudipie selamsjs, didnsy dﬁﬂases

aining appropriate quantities of the active
anﬁ%ﬁ%ﬂé’%{}?' e.g., an effective amount to achieve the
desCompopndp os Eorrthhia idy lwmhibytom‘ ofdbe ICRK s, amapanodulate the
nit e t|o 20 v ried adi ust ed
levil sl e RN RS VA sy Re By ThEse Spe e MaRH g InePhE g fipetu
in the %atﬁ\@n?mmal Pifedtidns r(mbmdnfgetﬁmrmbhmnéa le-ﬂvohhlimbn g
t o about , .accordi.ng the_particul ar

Panﬂlﬂzmadﬂ’ﬂﬁo‘?‘ﬁ"”ﬁ\é“ﬁcPQ&Y'“@OEQ@@"’G%F oot W%V'Uﬁrqr@d
ad Lng upon the requirenents of the patient and
e seVerity of the condition being treated. 25 .
Det @omiposiniis of Gormiie I maysalse bs a@egﬂ iytheeghemappravention of

carBf G BRralsnloh 10 et BB e Bl belerh el
carmred byagitinen blnokm’gcthé initatingi mutagdmcl e\@nt bebyi b;ockmg the

proffe I ELASOTRITALE oot hERR EFAERIIRY Brahbdt irifhibiting

tunmidraerpeeuti cal ly acceptable salts thereof will be

regul at ed
Compounds of Formula Il may also be useful in inhibiting tumor

angiogenesis and metastasis.

Compounds of Formuia |l may also act as inhibitors of other protein
kinases, e.g., protein kinase C, her2, raf 1, MEK1, MAP kinase, EGF receptor,
PDGF receptor, IGF receptor, PI13 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 Formulia Ill, or a
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30 according to the judgnment of the attending

clinician considering such factors as WO 2004/ 022560

PCT/ US2003/ 027502 27 age, condition and size of the
w@atkemsetas wel | as severity of the synptons MEI/BEp003/027502

treated. A typical recommended daily dosage regi nen

for oral adm nistration can range from about 1 ng/day

to about 500 ny/day, preferably 1 ng/day to 200

ng/ day, in two to four divided doses. 5 Another aspect

of this invention is a kit 2bnprising a :

therapeutically effective anount of at |east one

d of F la il h ' I
phaipaepiaalEassspine sai ot eavaf? S IR RERIbUEL g rmammal
Phay pRfétHid eRshie 36 SBRItTNOS1 1800 neykg BEbO®Y Weight/day of the
di uent. Yet another aspect of this invention (bra-a E%t
compoupdicl Fegruia divAmespgcially preferrecdesageds @srpbYRd 1

mohG bl etahftinPof BaREEHY of PLiuBAn =6t #phsirid cutedly
acceptableesatitor stlwatepyf saihdpmporndi - cancer agent | i sted

e ot hds o fis oS Gh, By, bt Bafhu Rodrabipation,
(admﬁgsadgggﬁgzgﬂaﬁ@hmﬁﬂm with eneopinofe efiatiti-camer treatments

t 15 and | es whi ch |
such3e Beeban helasn sbaler b ar aore ARk Sy Bab e e om
the ?‘trc?lg{: %éiéfﬁ-\ﬁf&g&t‘éﬁb GgBRish bR foxit getits (SadLss for example,

tures e apparent to those skilled in the
but aot limited:taz [DINRA interactivecagamis ésichas aisplatin et dexpribicn));

A T N T T 2
top@isﬂgmg:ase;ldp%bitgﬂsé eaxrgt:ﬁa idlngte_ctahéodCPﬂ'omc)MBptomarmr
tonBlgEae Y B H 8 b f Bre R R e e
epdiiiidviasyl Horiiral BgeAtersach astahysifen)ythymidikatesyrehasesinhipitors

et e T A B

o TSR (45 i
Kenmitworth, Nevs dBiEsel), @yclaphosphamisle)Themesylatieteimtransfomsand
o UGB, S SART AST F s

rre
dihpdror5H-behzo[6; 6]cycipheplal h2di]syridity1n -yl-dyiepiperidinyl]-2-oxoehtyl]-1-

oS AP BRE M, t s  SHBHAE B B,

Kenilworth, New Jersey), tipifarnib (Zarnestra® or R1156777 from Janssen

Pharmaceuticals), L778,123 (a farnesyl protein transferase inhibitor 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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28 ethyl acetate: AcOEt or Et OAc nethanol: MeOH
trifluoroacetate: TFA triethylamne: Et3N or TEA 5

but oxycar bonyl : n-Boc or Boc nucl ear nagnetic
wWoeRiERie spectroscopy: NVR |iquid chromat oREEPS03/027502
mass spectronetry: LCMS high resolution nass
spectronetry: HRVS milliliters: nmL 10 mllinol es:

mmol mcroliters: d grams: g mnilligrams: ng room
tenperature or rt (anbient): about 25C. 15

N- br onosucci ni m de: NBS N-24l or osucci ni mi de: NCS
EXAMPLES I n general, the conpounds described in this

Corpueian)dBeEnoTA Py ORI Eha Srepfeten odfilifefbns: are-C.

=B Sh LR dminthact e oS o
m@thenpaml-@am%fwﬁ@ knpwh agantiznaaptasi aeri (‘i‘éf‘%h’é&fe

ro QAR5 RS AT e ORI e OBl

Plpbbtmamf Ttlgtpqleﬁemevmmneg Eaemylmbmlms@bnmlaea&usmfan

cofhithl LSl SredeebiR BERASBRE PSRab g pipne.

6-Mé&apRpuiine, 8THidduines Fhsbarabibe phospiate, GEHRHEN LleWtvirin,

BLZGEIR E e RERE]

Peﬁfosidiﬁnep)(/"hﬂﬁﬁﬁ'\% Q/nﬂ&rfshné’@h@emﬁ@ eﬂﬂea%ybiﬁ aaumiomyclm

substitution in th pOSItIOﬂIS possi b

Daunnmbtm,sD@xompw @wbalrbd@arysrwn..l\élthfamglanlaﬁpmoformycm
MitdR ylciint bo 'E-Agﬁlaq'aﬁ‘ﬁ 58 ulser%@sffée 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, Mitoxantrone, Levamisole, Navelbene,
Anastrazole, Letrazole, Capecitabine, Reloxafine, Droloxafine, or
Hexamethylmelamine.

If formulated as a fixed dose, such combination products employ the
compounds of this invention within 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., (1985) 108, 2897.
Compounds of Formula lll 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 |l 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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5 electrophilic aromatic substitutions. Schene 2 0 O

R2,, -" I N14 HZN N KO Bu R2 AN N\2H4 4 4.1 .4 K- C1
00R Oor 3~~0 LDA R30~\ 0 3 CEt 5 Incorporation of
woleoddz25800 no functionality can be acconpl i shRG/USROBIGAS02

di spl acement of the chloride of conpounds of type 9
with anmonia. (Schene 3). 10 Acylation with an
appropriately substituted acid chloride or sulfonyl
chl oride gives the desired conpounds of type 10.

SCHEME 3 0 1. NH3 O O H2ZN @5 + 2. RCOCI or RS02C R1
AcOH reflux HO

administration with anticancer agents. Cancer Research, (1997) 57, 3375. Such
techniques are within the skills of persons skilled in the art as well as attending
physicians. |

Accordingly, in an aspect, this invention includes combinations comprising
an amount of at least one compound of Formula ill, or a pharmaceutically
acceptable salt or solvate thereof, and an amount of one or more anti-cancer
treatments and anti-cancer agents listed above wherein the amounts of the
compounds/ treatments result in desired therapeutic effect.

The pharmacological properties of the compounds of this invention may be
confirmed by a number of pharmacological assays. The exemplified
pharmacological assays which are described later have been carried out with the
compounds according to the invention and their salts.

This invention is also directed to pharmaceutical compositions which

- comprise at least one compound of Formula I, or a pharmaceutically acceptable

salt or solvate of said compound and at least one pharmaceutically acceptable
carrier.

For preparing pharmaceutical compositions from the compounds described
by this invention, inert, pharmaceutically acceptable carriers can be either solid or
liquid. Solid form preparations 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, 18t 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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8 R POCI3 Rpyr. G 9 10 R WD 2004/ 022560 30 5
PCT/ US2003/ 027502 When R3 = OR in conpounds of type 6,

the dichlorides of type 12 can easily be prepared as
wourod4inzsdo i n Schene 4. Sel ective di spl acenent BCHUS20AE027502

7- chloride gives rise to conmpounds of type 13, which

can readily be converted to products of type 14 or

the correspondi ng sul foni mdes. SCHEME 4 6 HZN e + R2

R2 NH3 I PrOH AcOH reflux NH2 13 0 11 POC13 pyr. 1)

RCOCI or RS02CI 2) R8RIONH;26 Pr 2Et

suspensions and emulsions. Liquid form preparations may also include solutions
for intranasal administration.

Aerosol preparations suitable for inhalation may include solutions and
solids in powder form, which may be in combination with a pharmaceutically
acceptable carrier, such as an inert compressed gas, e.g. nitrogen.

Also included are solid form preparations that are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

The compounds of the invention may also be deliverable transdermally.
The transdermal compositions can take the form of creams, lotions, aerosols
and/or emulsions and can be included in a transdermal patch of the matrix or
reservoir type as are conventional in the art for this purpose.

The compounds of this invention may also be delivered subcutaneously.

Preferably the compound is administered orally. |

Preferably, the pharmaceutical preparation is in a unit dosage form. In
such form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to
achieve the desired purpose.

The quantity of active compound in a unit dose of preparation may be
varied or adjusted from about 1 mg to about 100 mg, preferably from about 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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14 PREPARATI VE EXAMPLE 1: NH2 Step A: C 12 R8 N, RO
RA RCN 10 > ~CN HO A procedure in German patent DE
19834047 Al, p 19 was followed. To a solution of
WOLBM/kfssd7 g, 0.055 nol) in anhydrous THE (£§THS2903/027502
was 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 niL). A
precipitate formed 15 imediately. This m xture was
stirred for 12 hr. It was c@rentrated under vacuum
and the residue stirred with Et20 (50 nL). The
resulting residue was WO 2004/ 022560 31 .
adi;Bonaitien andzke0ef thecpatiestiaa el as Siexartty af thesyppioms being

50 - d , aci . .
tr%ac;gg‘ u ﬁ? ty%ﬁgl rgééﬁhgﬁ@m%cgggws d;l%%agg ge@ﬁrféggﬂlég o|r_éé %@ﬁ%lstﬁtlon can
MR fidE aBblt Rrigudaetb about 5005ngiday, preferaldly.1 meetay to 200

m xture was extracted with CH2C12 (2 x 50 nL). The
mg/(bﬁymifbtwcht&’ef%rqg}‘{?dc@?ﬁﬁsned, dried over I\/gSO)4 and

coNC ki dnactRAls IHAGHIOM ié @ 16 comprisingab thssmapleuticallp

tan ITquid.” St e~B. > CN HiO N H2Tf} roduct fro
offectivaramnound ofatleastone cempeupd cbFepmya @, %@th‘rma}c’eugpcally
a%@%@l&saﬁ%ﬁg{;&ﬁ%ﬁgﬁ@ ﬁgl?%pgﬁﬁ hndpHarfhage(fcy Acceptable
carrier, vehicle or diluent.

Yet another aspect of this invention is a kit comprising an amount of at
least one compound of Formula Ill, 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,

muttiplicities, and coupling constants in Hertz indicated parenthetically. Where
LLC/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: CH2Cla
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10 g, 0.029 nol) were dissolved in EtOH (10 nL). The

m xture was refluxed for 6 hr and concentrated under
vacuum The residue was slurried in CH2Cl 2 (150 nl)
wWanh04/622560H adj usted to with I N NaOH The or gBATASPI§3/EF7502
was washed with brine, dried over MgSH and
concentrated under vacuumto give the product as a

waxy orange solid. 15 PREPARATI VE EXAMPLES 2-3: . By
essentially the sanme procedure set forth in
Preparative Exanple 1, only28 substituting the nitrile
shown in Colum 2 of Table 2, the conpounds in Colum

3 of Table 2 repared: TABLE2 Prep. Ex. 2
ethmme@‘\@éﬁ&ﬁhmﬁgﬁg H WD 2004/ 022560
me@féwp ﬁ/ 027502 32 3 PREPARATI VE EXAMPLE 4: 0 5 R
8 m The reacti ons were done as outlined in

trifigGloseetat& TFA J. Org. Chem, (1987) 52, 4531 - 4536).

L Thus..to ' d solution of lithium
t"eg”lﬂ%lﬂ%oggff\g#i%ﬁi n THE at -65 to -70C was added
bufo&?édl?bqn)dzl mBo:eIoaBoet hyl acetate, dropwi se. The

resulting, solution was sStilLtl. or 30 mn and the
nueleagmagn _r&éomemsﬁc’%éb@-i‘@\”&i on in 10 THF. The
liqdi§ 3Rfdn@éto frﬁase??%)e&trbma :4CM$5 to -70C for 30 nin

'?a{ng then ﬂ{a’g\% nat e byq%&w ddition of I N HC
highgeselutien mage speeiipmetng %hased mxture was
milﬁnﬁté wed to warmto ambient tenperature. The resulting

ure was dil uted
millimoles: mmol

microliters: pl

grams: ¢

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
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with Et OAc (100 nL) the organic |layer was coll ected.
The aqueous | ayer was extracted with EtQAc (100 niL).
The organic | ayers were conbi ned, washed with 15
w8hoddRe2ses | ed (Na2SO4), and concentrated in VRECTUS2003/027502
give the crude R-keto esters, which were used in the
subsequent condensati ons. PREPARATI VE EXAMPLES 5- 10:
By follow ng essentially the same procedure set forth
in Preparative Exanple 4 only substituting the acid
chl ori des shown in Colum 29of Table 3, the 20
/ 3-keto esters shown in Columm 3 of Table 3 were
prepared: TABLE 3 NH2 H N DATA Prep. Col um 2 £ol um
3 Ex. WD 2004/ 022560 33 PCT/ US2003/ 02750§ ,\8 Y| el d
N(
N-N

99&9@50{ tLCIV%J_| VH+ %étﬁyl\rb q\\{EHo 6 %hd =
HCOCO,Et
3
" The chlorides of type 7 can be prepared by treatment of the pyridones 6
with POC.I3. When R? is equal to H, substitution in this position is possible on
compounds of type 9 by electrophilic halogenation, acylation, and various other

electrophilic aromatic substitutions.
Scheme 2

o)
R3)]\CI x Rs)l\ /\(/ VUW)LO/\
4
\/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).
Acylation with an appropriately substituted acid chloride or sulfonyl chloride gives
the desired compounds of type 10.

SCHEME 3
H,N Al R2
O O 2 3
N\ 1 ACOH POCl, Ny R
R o+ Ny R —= RI—
R4 N reﬂux Py N-N A~ e
;i cl
6 . .
R2
3
1. NH3 1‘2§’/N\ R
2. RCOCl or N R
cl .
RSOg HN ?



OveMeO OWe 70 0 O Yield = 80% d OEtLCVs: M+ = 261 C
Cl dd 00OYield = 93% 80 Ot MH=199 CSCSr 900

OYi el d=93% ClI OEt 100 O O Yi el d=100% O CEt PREPARATI VE
wiodbddalaksedl: O RAOH o O R-OEt To a .sol uti onP@¥/U$2063/027502
acid in THE was added Et3N, followed by isobutyl 5
chloroformate at -20 to -30C. After the m xture was
stirred for 30 mn at -20 to - 30C, triethylam ne
hydrochl oride was filtered off under argon, and the
filtrate was added to the3QDA- Et OAc reaction m xture
(prepared as outlined in Method A) at - 65 to -70 C.

ﬁ; t\ﬁ?&@a%% {é’rgh i(r)1f c&mpNOl'J_r%s’ off t?/lpleog? %eb%igh?&fdegeonléuPZ can
easily be prepared as outlined in Scheme 4. Selective displacements of the 7-
chloride gives rise to compounds of type 13, which can readily be converted to
products of type 14 or the corresponding sulfonimides.

5 SCHEME 4
R? 2 2
R H R
O O HN
: Y\S Ao _, Sspg® POCls NSO
R? o7+ N- i RN . RS N
R4 N‘H reflux N~ R4 N-NF Ré
cl
6 7 11 12
2 RZ $8
gyN\ ¢ {)RCOCIor NN\ N
\Y
NHs \N’lea“ R88(32C| - NN s
+ IProEt
13 R
14

PREPARATIVE EXAMPLE 1:

%__(NHZ
\
! N
N
H

DN
10 H
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
15  immediately. This mixture was stirred for 12 hr. It was concentrated under
vacuum and the residue stirred with Et,0 (50 mL). The resulting residue was

Step A:
CN

0
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m xture and evaporation of the solvents, the crude
P-keto esters were isolated. 10 The crude materi al
used in the subsequent condensations. PREPARATI VE
EXANPLZ‘;%% 12 -14: WD 2004/ 022560 34 PCT/ US2008¢TjY§2903#027502
WW“%? i ng essentially the sane conditions set forth
in Preparative Exanple 11 only substituting the
carboxylic acid shown in Colunmm 2 of Table 4, the
conpounds shown in Columm 3 of Table 4 were prepared:
TABLE 4 Prep. Col um 2Col unmgf8DATA Ex. 1200 O Yield =

99 d 0-11-& -~ OEtMH =199 130 0 O Yield = 99 A ORMH
= 334 CbzNCbzN 1400 OYield = 99 CbzN Cl CbzN CEt

deiftce ARFRAGHE With EXOVRLESL L g ERiQ Taauas 5P the Tesidue

t f 3-am |

LB Jpeeacus was ssaiveiin Epiq ﬁggf{%oirﬁg@jA%rg;zl%H

acﬁb%t?ﬁ@é ANCELRE N Hel. | The frvturd Wasextratied wighEtH261e (2%°90
ré was coo ed to roomq{ ggﬂgﬁr at url\g $¢dand cogc?ntrated

nﬁ_y,ntraebr@dmdlayarg/wgr@dz_onm%e ' tq\%_ (eL30 P4 £oRrPTas

urvm\é!érhva%&%ctoagrf\?e fe digdtRHe 8 MHardiqRihhi te solid (2.04 g,

Step B:
NH
CN 2
— [}
y O N

The product from Preparative Example 1, Step A (2.12 g, 0.0195 mol),
NH,NH, - H20 (1.95 g, 0.039 mol) and 1.8 g (0.029 mole) of glacial CHaCO2H (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 CH2Cl> (150 ml?)
and the pH adjusted to with 1N NaOH. The organic layer was washed with brine,
dried over MgSO4 and concentrated under vacuum to give the product as a waxy

was

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
EXx.
2 CN
J NH;
3t
N
H
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40% yi el d). PREPARATI VE EXAMPLES 16-37: By essentially
the sane procedure set forth in Preparative Exanple 15
only 15 substituting the am nopyrazole shown in
wePlownagsoof Table 5 and the ester shown in @oimus003/027502
of Table 5, the conpounds shown in Colum 4 of Table 5
were prepared: WO 2004/ 022560 35 TABLE 5

PCT/ US2003/ 027502 Prep. Col umm 2Col utm 3Col um 4 EX.
NH2 \ 16NN 0 0 H HOCH3/ N F NF-NO NH2 0 0 H 17N

OCH3 N~ / HOO N-NO Mg2 CF3 18N 0 O

3 CN
o

Iz

PREPARATIVE EXAMPLE 4:
o - o o

| X Cl — OEt

// R/

R

The reactions were done as outlined in (Olsen, K.O. J. Org. Chem., (1 987)
52, 4531 — 4536). Thus, to a stirred solution of lithium diisopropylamide in THF at
-85 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 HCI 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 (Na2SO,), and concentrated in vacuo to give the crude p-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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HQ OCH3\ / NI HT-/ M
*OCH3/ CN- NNHO NH2 0 O
OOH;NOCH3lI / t 1 TN

- CFSN O NH2 0 O H 19N
H 20N O"CH3N_N CN HO \ 21NH2
N-N HO WO 2004/ 022560

WO 2004/022560 PCT/US2003/027502
33
5 0 0 0 Yield = 99%
CELLQ d\)\oa LCMS: MH' = 223
OMe OMe
6 o) 0O 0 Yield = 99%
o ot LCMS: MH" = 253
MeO/[P/[k Meo/(>/u\/lL :
OMe OMe
7 0 o 0 Yield = 80%
NG OEt LCMS: MH" = 261
cl cl
8 o) 0O o Yield = 93%
@/LC, @S/“\/‘KOE  MH* = 199
9 ) o o Yield=93%
10 0 0 o Yield=100%
@Cl wost

PREPARATIVE EXAMPLE 11:
O O O
)L .

R” "OH OEt
To a solution of the acid in THF was added EtaN, followed by isobutyl

A

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 filtrate 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 B-keto esters were isolated.
The crude material was used in the subsequent condensations.

PREPARATIVE EXAMPLES 12 - 14:
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36 PCT/ US2003/ 027502 22NH2 0 O ,:, N NO*CH3N- HN O
23NH2 OO H, NOCHIRNI HN O NH2 0 0 C 24N O"CH3 N H

HCIl NN ONH2 0 0 H25N | Ot N NOVBNN Ove HO NH2 0 O
WO! 200492256 PCT/US2003/027502

34

By 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 o] 6o 0 Yield = 99
O)LCI O)ULOEt MH* =199
13 0 0o 0 Yield = 99
O)KCI O)‘\/M\OE MH" = 334

CbzN CbzN
14 0 0O O Yield = 99
Cbzr\O)LCl CberMOEt MH" = 334

PREPARATIVE EXAMPLE 15:

NH, o o
—
] \<N . 0" CHy — | p
”/ . \N

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:



p OR N Ove NMEON cir'
NCI\N-N Cl

—

HOVeO NH2 0 0 H 27N OEt N Cl
HCIO NH2 0 0 Q- H 28~N&\'s CEtN N N NN O

H WO 2004/ 022560 .37 PCT/ US2003/ 027502 Et0 C NH2 Et 02C
w0 2089222860N ~ N )JIJOEtN N PCT/US2003/027502
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TABLE 5
Prep. Column 2 Column 3 Column 4
Ex.
16 NH» O O "
/ \ ©:[k)Lo/\CH3 N -
/N | \|/>
/
0]
17 NH, 0 ©0 y
| ol | P
/N l \I/>
N cl cl N=N
(o}
18 NH, 0o o CFs
N
Lo @M o :
H —
/
L e,
0
{ \< A~ =
N ~N
O
\ N —
O | s oo Homy
N ~N
O
21 o O
NH2 A H
i
0




HO NH2 0 O H 30~N |
N Y\ N&N HON 32NH20 0 |

H C1' OEt |

OEtN N HN O NH2 0 0 H 31Q N OEt 0

N'NH33NH2 0 0

Cbz. N NOEt N Cbz'N'"N H 34NH2 0 O OH ~CEt Cbz, N

WHICHO 0RPHD 35NH2 PCT/US2003/027502
36
29 0O ©
NH, 0" > CH, H
Y _
N N
- 0
23 0O O
NH, (j/k)ko/\w3 H
B N
N’N I N~ V.
H N
0
24 NH, 0O O cl y
{/ \<N /©/U\/U\OACH3 Nﬁ
N’ I 4
H cl N<p
0
25 NH, 0O O ’
1 N
l':ll OMe N-N OMe
o)
26 NH, 0O O Y OMe
My OEt NN I OMe
N MeO N
OCMe o
27 NH, O O H
OEt N cl
» ~
N cl q )@
_ cl 5
28 NH; o o0 /) W
N
A S =
O | e e
y s
o)




0 0 Cbz ~ NCbz, N CEtN HN- N OH 36NH2 0 0 Cbz | Chz, N

OEtN N N HN'N WO 2004/ 022560 38 PCT/ US2003/ 027502 NH2
0 0 N 37-N N CEt N, N H PREPARATI VE EXAMPLE 38: NO NH2

wo-200402M60 H CH3 0 Et hyl benzoyl acetate (1. 76 RdT/USR00B/027502

eq.) and 3-am no-4-cyanopyrazole (1.0 5 g, 9.25 nmol)
in AcOCH (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 with
Et OAc. The resulting preci@ftate was filtered, washed
wth EtOAc, and dried in vacuo (0.47 g, 21 %yield).

20 Et0,C NH; W EtOC n
=
N -
H o)
30 NH, 0O O H
N OEt N
N ~
C, oo SO
H N~
o)
31 NH, 0 09 = H
N .
L 4 o
H .
32 NH, g 9 4%
N = OEt o) =
N Cﬁk)k
N _
Q
33 NH, o O Cbz.,
N
O | o= | Y
ﬂ Cbz’N X N‘N/
OH
34 NH, 0O O Chz.,
[ N O)‘\)\oa N =
N coz N S
OH
35 NH, 0O O Cbz
“ N
[\(N Cbz Woa
N /N —
H /
NN
OH
36 NH2 0O O Cbz

Cbz. OEt

Iz, .
p-d
C‘&
z._
\
pd
\

N~
OH
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15

10 PREPARATI VE EXAMPLE 39: NH2 0 0 C~-N + H3C 0O"CH3 N
H O A procedure in US patent 3,907,799 was fol | owed.
Sodium (2.3 g, 2 eq.) was added to EtOH (150 rrL%
wWOop@HiR2eie0 se. \When the sodi um was conpl et el yPCT/US2003/027502
di ssol ved, 3-am nopyrazole (4.2 g, 0.05 nol) and
diethyl malonate (8.7 g, 1.1 eq.) were added and the
resulting solution heated to reflux for 3 hours. The
resulting 15 suspension was cooled to roomtenperature
and filtered. The filter 88ke was dissolved in H20,
the pH adjusted to 1-2 with concentrated HCl and the

eS-tH-H-Ag solidwas—fitcucd, was et I H2ZO (100
37m.) and P2 ed |under vacumC}o give ja e solid
(4175 gn\.63% Vi ABEVE VP ;

2004/ 0 39 2 By| essenti
safre prqtedur g 6rth in Preparative Exa
only substityting the conpound shown in Col @ 2 of |

rable 6, the conpounds shown in Colum 3 of Table 6

are prepared: TABLE 6 Prep. Colum 2Columm 3 EX.
PRE \Y LE 380 HONH O N/ N |
CN
NG NH, o 0 H%
SN
I §<N . ©)\)\o CHy s L Ney
N
H . fo)

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 H20 (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 N
[\(N , Hc o 0 CHy Nf/
N’ N
H o)

A procedure in US patent 3,907,799 was followed. Sodium (2.3g,2eq.)
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 HCl and the resulting
solid was filtered, washed with H20 (100 mL) and dried under vacuum to give a
white solid (4.75 g, 63% yield).

PREPARATIVE EXAMPLES 40-41.
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N, NV H f 5 PREPARATI VE EXAMPLE 42: "N ~-N'N Cl A
sol ution of the conpound prepared in Preparative
Exanmple 15 (1.0 g, 4.73 muol)

In POC13 (5 nmL) and

wORod4i22580 (0. 25 nl) was stirred at room 10 t dT&¥SaHQ3/027502

3 days.
filtered, and the
conmbi ned Et 20 washi ngs were cooled to
with ice. Wien the vigorous reaction ceased,
resulting mxture was dil @ed w th H20,
and the aqueous | ayer extracted with

t he

Et 20. The

The resulting slurry was diluted wth Et20,
solid residue washed with Et20. The
0OC and treated

separ at ed,

KlgdB)i{ 2§§er§éﬁi‘§w‘q‘§§@ne ;&;g’gﬁ?&%%@ﬂ ébllg %%%@%Wﬁ'ggg&"'y
' | ' : % i o
S”%@@“}‘Sm99@15’5”@@%??9@‘5"&@%%@ Jeatle @qf%%?b'ﬁmbdm”ds shown

in CHINANIRBETAbId® METreisaed3/ 027502 By fol | owi ng
essentially the sane pro%g‘%lﬂt% set forth in

Preparative Exanple 42, Jbstituting the

shown |in 7 were prepared: TABL

coerOLlndP%f\M |g O@#%PQ of Tabl e 7¢ofupgnh 3Conpo
um 3 o €

PI‘ ep Qr}! Tt ZQ.I: UTirl SMWTA_E)C 43/ |l\i LUING: N l_
~NVH $24840 HoN

41

o N
N/ \
. g
N N
HoN

=z

nds
7

N/ \ 0 =
~ /

N-N
PREPARATIVE EXAMPLE 42:

i N
— 7 —
——————— /
l N~p/ x m
(0] Cl

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 Etz0, 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,0, separated, and the aqueous layer extracted with
Et,O. The combined organics were washed with H20 and saturated NaCl, dried

over Na,SOy, filtered, and concentrated to give a pale yellow solid (0.86
yield). LCMS: MH*=230.
PREPARATIVE EXAMPLE 43 - 65:

g, 79%



F N/-N44p C

N nN -

46N NNVH =196 N-N p Cl

WO 2004/022560

c NG \ N N pd
45CF3CF3LCMS: MH =298 N N N, N~N.N pCl H N

HN 47N\ T

40

" LCMVE:
> LCMVB: Ti
PCT/US2003/027502

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.
43 ’ LCMS:
MH'=248
N N
— ’d =
F | \'!:N> Fo NN~
0 Cl
44
N N
e d el
a | Q I NG
o] Cl
45 CF, CF; LCMS:
MH*=208
N N
et “d —
S, Qe
0 Cl
46 H LCMS:
N N MH'=196
—d ~ —
R R
0 o]
47 H LCMS:
N N MH*=210
— d —
0 Cl
48 : -
H
N N
| - ’d —
Nyl SNy
0 Cl




- - MH=210 N N N N pCl \
2004/ 022560 41 PCT/ US2003/ 027502 49LJHN-N H N 50N
NNNNN HOCNCOCNLCM: 510y NN NW =255 N rN OCl ci

48VN N

\' NN OC WO

WORB04/022560 PCT/US2003/027502
41
- 49
H
/
N\N/ ™ .N\N
0 cl
50 ——
H
N — /N —
P SN
0 Cl
51 LCMS:
H ©ON CN MH*=255
N A
Y/
| N\N/ N N\N
o) C)
52 cl cl
H N
— ’al =
C
5 |
53 Yield = 65%
0 N LCMS: MH* =
N N I N [ 260
SN OMe W-No” OMe
o) Cl
54 OMe OMe | Yield = 35%
H z LCMS: MH' =
(\( N | OMe S OMe 290
N\ \Y
N’N N’N -
o) cl
55 Yield = 32%
H N LCMS: MH' =
= N Cl (§|/ X Ci 208
q | Cl \,-N_~Z ¢l
N~ N
o) cl




cl --- J:, ~\ IN-N> N,/

_ /I NYield = 65%530 C LCVS:
vH H/ NN260 C NN OWN N/
" N

_ Ove Ove Ow Yield =
35% 54H N~ Ove LCMs: WH
WO 200d/0225@2% 55H N \ LCMVS:  _ Cd

0Cl WO 2004/ 022560

~N.NI OCdC
98 NN CPCRUS2(Ep/027502

To
g

42
Yield = 45%
% ) H ) N LCMS: MH' =
S | ﬂ S = ﬂ 2.36
N‘N N N‘N '
9 cl
57 Et0,C H XN Yield=30%
& Y| s
0 cl
58 Yield=08%
N N LCMS:
N I (%r N MH*=244
N\ N\
NN NN~
o) Cl
g o
= lNﬁ AN NN
N~ N~
O al
60 /1 H a
0 N\Iﬁ 07 NN =
| P /
N\N ™ N\N
o o
61 Chz., Chz., Yield = 96
MH" =371
62
63 Yield = 99
MH* =371
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42 PCT/ US2003/ 027502 , %N 3 | N Yield = 45% 56N,

N-LCMS: M+ _ N236 0CI Et 02C Yiel d=30% 57Et 02C H N

LCMS: NN MH+=295 Nr O Yiel d=98% 58H O LCMS: ,~ N
whighdm226601 NNNLN O CI  59C, N ,' O~ Noni N RET/US2003/027502

43
64 Cbz Chz
N N
/N = /N Cad
SNy SNy
OH Cl
65 Yield =
N N quant.
7 N=F A MH* =236
Al o
OH cl
PREPARATIVE EXAMPLE 66:
CHO
. N\N s N\N

To a solution of the compound from Preparative Example 42 (1.0g,4.35
mmol) in DMF (6 mL) was added POCl; (1.24 mL, 3.05 eq.) and the resuiting
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 H20, and extracted
with CH,Cl.. The combined organics were dried over NaxS0;, 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
N CHO z YC(B"
z W&S 2NN
N N
Cl c

To a solution of PPh; (4.07 g, 4.0 eq.) and CBrs (2.57 g, 2.0 eq.) in CH2Cl2
(75 mL) at 0 °C was added the compound prepared in Preparative Example 168
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25

Il NN ,%n ° 60N-NO N NN 61Cbz, NCbz. NYield = 96
M+ =371 NN NNOHC Cbz.NCbhz.N 62NN N NNNH
Cbz Cbz Yield = 99 63NN M+ =371 QN . n~/ NNC

WO 2004/022560 PCT/US2003/027502
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(1.0 g, 3.88 mmol). The resulting solution was stirred at at 0 °C for 1 hour and
concentrated under reduced pressure. The residue was purifed by flash
chromatography using a 20% EtOAc in hexanes solution as eluent (1.07 g, 67%

yield).
PREPARATIVE EXAMPLE 68:
H
O Nh Cl /N _
N~p/ o N=N
@] Ci

POCI; (62 mL) was cooled to 5 °C under nitrogen and dimethylaniline (11.4
g, 2.8 eq.) and the compound prepared in Preparative Example 39 (4.75 g, 0.032
mol). The reaction mixture was warmed to 60 °C and stirred ovemight. The
reaction mixture was cooled to 30 °C and the POCI3 was distilled off under
reduced pressure. The residue was dissolved in CHzCl, (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.0 (3 x 200 mL), dried over MgSOs,, filtered, and concentrated. The crude
product was purified by flash chromatography using a 50 : 50 CHxCl; : 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
EX. :
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OH WO 2004/ 022560 43 PCT/ US2003/ 027502 Cbz Cbz 64N N
©O,,rNN 1-1 NNN N Yield = 65N YN ~quant. M+ =236
N-NN' N OHCI PREPARATI VE EXAMPLE 66: C Cd To a

Lt i f th [

Haio235e 8 e conpound from Preparative Ex ¢82003/027502
‘?@H‘{g 8735 5 mmol) in DVF (6 m-) was addgfijOCIS
(1.24 m, 3.05 eq.) and the resulting m xture was
stirred at roomtenperature overnight. The reaction

m xture was cooled to OC and the excess POCI 3 was
quenched by the addition of 45ce. The resulting

solution was neutralized with 1 N NaCH, dlluted wth

H20, and extracted wiith -CHCI2—Fhe
Fre—eonbrme orga ics

ver e drii edd®ver; Na2SO4, and 10 co P
in vacyo. The drudegpr qd uri fared v I;;ﬁt e
chr onmat|o h i Z i
graphy | usi ngy a n CH2C"2 tion|as
el uent {(0.95 g,| 85%y W VHO 325H8~N 1
PREPARATI VE EXAMPLE 67: |
. 0. c
70
0] H > Cl /N =
§I%rN‘J \I;rN\ﬁ
o Cl
PREPARATIVE EXAMPLE 71:
Br
Nj/g
’ e
\ N‘N/ S N‘N/

A solution of the compound prepared in Preparative Example 42 (0.10 g,
0.435 mmol) in CHsCN (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% yield). 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:

TABLES
Prep. Column 2 Column 3 DATA
EX.
72 | LCMS:
N N YS MH*=357
‘4 - ’d =
X Q s N~
Cl Cl




15 To a solution of PPh3 (4.07 g,

(2.57

g, 2.0 eq.) in CH2C

2

4.0 eq.) and CBr4
(75 n.) at 0 C was added

t he compound prepared in Preparative Exanple 168 WO
o proP D rrp 3. BET/H$Rgp3027502
The resulting solution was stirred at at 0 Cfor 1

woR04d2088560 PCT/ US2003/ 027502 44 (1.0 g,

hour and

yi el d).

POCI 3 (62 nmL) was cool ed to 5 C under

concentrated under
resi due was purifed by flash
20% Et QAc i n hexanes solution as eluent (1.07 9,

reduced pressure..
chr omat ogr aphy using a

The

67%

5 PREPARATI VE EXA#PLE 68: HC O-NYL 'Y N O

nltrogen and

—dinet hyl anidi-re—(31—4—; ,

1 prédar Rnepar ati ve 0. ggﬂiig
nol ) . I QN M Xt ur e an
stirre . I eé ool ed to
30 C a INMRS di S educed
pressu The reqﬁdue was | (300 )
and—petred—onto—tece—Aftgr—stirTTng 15 anIES,L

H7éf i he ure was adj yste 7-8 wigh spl yfir=342
th[IB Th re sgpar tHe orgjanic
| ayer Wwas wa WIthy15 H2O (3l x , drjed over
MySO4, |filt fled Nconcdnt r at@d. ~®F ude | product
was pufified by flhash chrgmat ographygusing a 0 : 50
e 2y—hexames—sofutTonmas el ugnt to gl ut e [hecus
di ®Bt hyl anilj ney The el ugnt wasl thqn changed) t ‘=554
25 CH2¢l 2: el ut roduct (4.58
g, 77%|yi el d) N~ =188. | VE EXANPLES
69-70: |[By essentially the sane proc dure set forth in
Preparative Ex oaHy St LULiny therconpound
i n7g8ol ym 2 of Table 8, the co und bmn [ NE?%
3 of Table Npﬁeggred TABL: Iunn ep
Col um |2 Ex. SN~ . N‘N
Cl
LCMS:
7 c Br MH*=342
/Nh A=
N~ oN-
cl Cl
78 Br Yield = 75:%:
N N LCMS: MH™ =
(ﬁﬁ/ X é&ﬁ/ X 338
WN”  OMe WN”? OMe
Cl Cl
79 OMe OMe Yield = 52%
Br LCMS: MH' =
= N\ OMe == N\ OMe 368
\N’N = \N’N Z
Cl cl
80 Yield = 87%
N BN LCMS: MH® =
~r cl S Ci 376
N-No® C W-No® C©
Cl Cl




WD 2004/ 022560 45 69 C H Oz~:,, N PCT/ US2003/ 027502 N
70 N N O PREPARATI VE EXAMPLE 71: C 4 NCO A

sol ution of the conmpound prepared in Preparative
wWoRINsBscd2 (0.10 g, 5 0.435 nmmol) in CH3CN (ESTHSPOUAAZTS02
treated with NBS (0.085 g, 1.1 eq.). The reaction

m xture was stirred at roomtenperature 1 hour and
concentrated under reduced pressure. The crude

product was purified by flash chromatography using an
20% Et QAc i n hexanes sol utidh as eluent (0.13 g, 100%
yield). LCVB: MH+=308. .10 PREPARATI VE EXAMPLES 72-90:

By essentially the sare—prpeedure—Ser fOT TN 1 Nl vicld = 100%
Prepardtive nple 71 us LOMS: MH® =
substi tjutin unds f %3]@
O, the corrpgund sfjown in|Colum 3|of N[apl e 9| are
br epar ed: TABLE SyPray. Col ¢irm 2Col umm 3DATA Ex| \ |
| CVG: 72/ NO1 MH+357 o] i
Yield=100%
82 Br LCMS:
(§|/N\ 2§(N\ MH'=322
X\
NNz N-N”
Cl cl
= Br
83 - o
0 = /N > == o~ —
y
N~ NN
ol Cl
84 /T AU
o) /N = o) - //
N~ x-N-N
al Cl
85 /Y AU,
O Z N O - ﬁ
N~y NN
Al Cl
Cbz. Yield = 89
86 ChEn N v B | M=o
N~ 2 N
4 N<pf
. N\N Xx~N~N
Cbz Yield = 95
87 Ebz N MH" =449
Br
/Nh /N =
/
o N~ X N-N
Br MH'=266
N
88 G ﬁ cl /N%S
X N‘N/ \(‘/ 4
XD N\N
C! &l
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/' NNNNNNN C | W 2004/022560 46
PCT/ US2003/ 027502 73n7 Br LCM5: F NNNF N- NM+H+=326 Cl

ad LCvs: 74- - N ~~\Br MH+=342 NO \ NCO \ N- -NN
‘&%4/&@&0 Br LCVS: >Nom( MH=274 N-N N N O Clpctalyndas/o27502
MH+=288
48
Cl N |
89 \Q/ // cl /Nﬁég
x-N~N
\&(MN’
Cl
Cl
90 Br Yield =quant.
N _ N\'/g : MH* =314
~ — N
AR A
Cl Cl
PREPARATIVE EXAMPLE 91:
Br
Nw/g Yg
s —
NS N\N/ N\N
Cl Ho

The compound prepared in Preparative Example 71 (3.08 g, 10.0 mmol),
2.0 M NHs 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,:EtOAG 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. Column2 Column 3
EX.
92
A N~N/ X N‘N/
Cl NH2




NNN-N dd 770 d LCvs: BrM+#=342 NNNN-N C C

Yield =
Ove Owe Yield
WEINe4(OR2560 Yi el d

75% 78\ Br

52% 79~N~ OveBr

LCMS: MH =

NLCMS: M+ _ 338 NN OVeN-N W CI C

| 570 SON O OB M v\ oreaRgozrsor
\)\> M\ O -NO-NC N

49
93
/N = /N =
N~ NN
Cl NH, '
94 SN % v /N\FS
SN \Q(WN/
Cl NH»
95 ! |
/N% /N\fg
N~ N
cl NHp
96
Ol N~ AN
Ler’ NN
cl N,
97
O N i N
. N‘N/ W%/N‘N/
Cl NH,
a8 / ) " | 74 \ N |
0 Z % o) z j%g
N NsN/ Xy N‘N/
Cl NH»
09 Br Br
/Nwéisr N= "B
NN NN
Cl NHz
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Yield = 100% LCM5: M+ 316 Yiel d=100% LCMS, MH+=322
woYioed/a256099 NMH =449 PCT/US2003/027502
50

100 | cpzN CbzN
/N —~ /N —
N~ oo N~
Cl NHs
101 (|3bz CI:bz
N _ N
N N~
Cl NH,

PREPARATIVE EXAMPLE 102:

! 1
M AA
Ny T NN
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 N, 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 CH2Cl; (3 x 30 mL). Combined extracts are dried over
Na,SOy, 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.




Yield = 95 WMH =449 M+H=266 WO 2004/ 022560 48
PCT/ US2003/ 027502 ~» 89CI NCI NT* ~NNCN N
90NBrYi el d =quant. MH =314 N,NN-N Cl O PREPARATI VE
WENAMA285001: CI NH2 The conpound prepared i nPCT/US2003/027502
Preparative Exanple 71 (3.08 g, 10.0 nmol), 5 2.0 M
NH3 in 2-propanol (50 m., 100.0 mmol), and 37 %
aqueous NH3 (10.0 m-) were stirred in a closed
pressure vessel at 50C for i day. The sol vent was
evapor ated and the crude pIE’ duct was purified by flash
chromat ography using 3:1 CH2Cl 2: Et OAc as eluent. Pale

yel | ﬁ%i (230 0, 80% was]obtained. LCMp:
MF=289. PREPARATI MPLES 92- 101 My _essentifal |y
the same prpcedure ¥et [Toyth in Prepardtivie anplle 91
only| substjtuting Nepnpounds shown Nool um 2| of
Tabl ¢ 10 the conpoun shown iin col um gygd. Tabl g 10
Toll 20 1 et
are preparet—Tafe—1o“Prep—Cptum o3
104 /3 ! a '
0 /N\’&g o} /Njég
N~ | NN
NH, NHBoc
105 Br Br
/N%g /NVS
N N‘N/ > N‘N/
NH, NHBoc
106 Br d
e -— B
/N%C(Br /N%ﬁ r
N oN- |
NH» NHBoc

PREPARATIVE EXAMPLE 107:

! CFq
/N — /N\‘ég
—_— /4
SN N‘N/ ™ N\N

NHBoc NHBo¢

A mixture of the compound prepared in Preparative Example 102 (1.00
mmol), triethyl(trifluoromethyl)silane (3.60 mmol), potassium fiuoride (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. CH2Cl2 (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:




Ex. 92 NN N,N N-N CI NH2 WD 2004/ 022560 49

PCT/ US2003/ 027502 93N-N N-N CI NH | Cl NI NNCO N-
94 NN 5CI NH I I NNNom( NNC NH96A NOC N
WIQ- 2004/ 002560 PCT/U52003/027<02
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By essentially the same procedure 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 /NVS cl IN% ’
\&(N\N/ L’,NW/
NHBoc NHBoc
109 74 \ I 74 | : CF3
o) /Nw%g o) /N\’%g
NS N\N/ N N\N/
NHBoc NHBoc = |
5
PREPARATIVE EXAMPLE 110:
/l
N /N —
— /4
X N\N Y N‘N
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,0O, warmed
to room temperature, and extracted with EtOAc. The combined organics are dried
over Na,SO,, filtered, and concentrated under reduced pressure. The crude
product is purified by Preparative TLC to yield the desired product.
15 PREPARATIVE EXAMPLE 111:

CF3 NY§F3
2N
. N‘N/ —_— e N‘N/

NHBoc NH»
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- - NNNCN
Br 99N Br NBr NNN-NCIH 7 1 WO 2002%22560 50 e
PCT/ US2003/ 027502 100ChzNCbzN N N-N NN Cl H2 Cbz

w%%ib%oﬂlsm N - N N-N CI NH PREPARATI VE EXANPU?CEGQSZ"‘{-’WHW
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TFA is added at 0°C under N; to a stirred solution of the compound
prepared in Preparative Example 107 in anhydrous CH2Clz . The mixture is stirred
at 0°C for 10 min, then at 25°C for 2 hr. It is poured into 10 % aqueous Nax,CO3 (50
5 mL), extracted with CH.Clz (3x15 mL.), dried over Na,SOx, and filtered. The solvent
is evaporated and the residue is purified by flash chromatography to give the
desired product.
PREPARATIVE EXAMPLES 112-114:
By essentially the same procedure set forth in Example only substituting

10 the compounds shown in Column 2 of Table 13, the compound shown in Column

3 of Table 13 are prepared.
Table 13
Prep. EX. Column 2 Column 3
112 ~ Cis /N\%Fa cl /N%Fa
\&(N\N’ \‘%/N\N/
NHBoc NH>
113 /7 N CFj 7 \ CF3
o] - \[%g O &z \fg
x N‘N/ 2 N‘N/
NHBoc NH»

114 / Vi
/N%é /N%
sN-pf N~y

NHBoc NH5

EXAMPLE 1:




NHBoc NH2 A mixture of the conpound prepared in
Preparative Exanple 95 (0.50 5 nml), and DVAP (0. 66
nmol ) in anhydrous dioxane (10 m-) is stirred at 25C
woRe#022%) t hen Boc20 (1.20 mmol) is added arf§T/R2003/027502
m xture is stirred at 25C for 20 hr. The reaction
m xture is poured into saturated aqueous NaHCO3 (100
m-) and extracted with CH2CI2 (3 x 30 nlL). Conbi ned
extracts are dried over Na2SO4, filtered, and the
solvent is evaporated. The%esidue is purified by
flash 10 chronmat ography to give the desired product.
PREPARATI VE EXAVPLES 103-106: By essenti all t he sane
procedure set forth g Preparati
substituti t he compOunds shown
11, the cagpgungN sh ovvn in Colum 3 of TI 2 11 are
prepared. 15 T bl & 1 Prep—t—€o
ND@T/ US2003/ 027502 |

WD 2004/ 022560 59 iL|N10 C NCN
N -N NH2 NHBoc 1|42(JL.. ~r 1 1 -NO NN NH2NABoc | Br

=

<

N

The product from Preparative Example 92 (1.0 eq.), isonicotinoyl chloride
hydrochloride (1.1 eq.), and pyridine (2.5 eq.) are stirred in CHzCl2 for 24 hours.
The reaction mixture is diluted with saturated NaHCOj3 and extracted with CH2Cl2.
The combined organics are dried over NazSO4, 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. Column2 Column 3
2
N~ N =
o N= NN
NH, HN.__O
“
N
3
/N = d =
NN N
NHz HN. O
77
N




Br 105/ Non{ Nom( N M N-N NHNHBoc Br Br 106N ~ Br Br
N-NN - N ~r<> NHNHBoc PREPARATI VE EXAMPLE 107: 5 A

m xture of the conmpound prepared in Preparati
WEREN22560.02 (1. 00 mmol), PCT/U52003/027502
triethyl (trifluoronethyl)silane (3.60 mmvl), potassium
fluoride (3.60 mmol), and Cul (4.46 mol) in

anhydrous DMF (4 m-) is stirred in a closed pressure
vessel at 80C for 72 hr. CH2CI2 (80 nmL) is added and
the m xture is filtered 10 ﬁhrough Celite. The sol vent
is evaporated and the residue is purified by flash

chr opategrapty—to—give the_des{Ted product.
PREPARAT V S 108- 149: ¢

PCT/ US2003/ p27 Rssenti al e
set tforth ih Prepar anpl
substituting the co M sho \bl e

12 the conppund sho in Columm 3 of Tﬁgle 2 ar¢g
prepared. Table 12 Pr EZ Ex. Colfumm 2Col um¥3 | CF3
108CF N\i C N~ NNNN N s
'+
\N\o_
5
PANGS N =
/
N~ NN

) 5
6

C Ne_ ,

1@

™™ N\N x> N‘N
NH,
CF,
7 cl /N\Fag P w/4>
L(N\N/ \%/ ~N
NH, o
7
N
8 7 CF3 a N CF3
0 /N\(S 0~ N \‘ég
N N‘N/ NN
NHo HN.__O
a




worko0y/022560- 78 C i s added nBulLi

O NY\ (J,F3 109N-NO yN N-N 5 PREPARATI VE EXAMPLE 110:
NHBoc To a solution of the conpound prepared in
Preparative Exanple 106 (0.21 10 mmol) in THE (54. 0
(2.16M i n hexaRk€3/US3003/027502
eq.) at -78 C. The reaction mxture is stirred 2 hours
at -78 C, quenched with H2O, warnmed to room

tenperature, and extracted with Et OAc. The conbi ned
organics are dried over Ng SH, filtered, and
concentrat ed under reduced”pressure. The crude
product is purified by Preparative TLC to yield the
desiLed—pFeFuct. +5—PREPARATIHVE EXANPLE T11:
2004] 028560| 53 PCH US2003//275 4C
undef N2 to|l a s led psol yuti on
prepared in| Preparatjve npl ¢
CH2C| 2. The| mi xture NtwTred t hen
at 2pC for R hr. It i oured i 2CO3
(50 b nmL), extracted wtth CH2C over
Na2SP4, and|filtered. The sol vé nd
the fesiduelis purified by flag
givelthe d PREH
112-1144By ar t h
in Exanple g 1 N
in Cplum 2 e C( um
3 of |Tabl e rd.7 Tal m
2Col ym 3 C TN ~Cl
7
N
Cbz Cbz
/N = /N =
N~ NN
NH, HN.__O
Z
N
EXAMPLE 12:
”Yg
‘e -
/N = . ™ N‘N/
4
NN I}IH
NH, 038
l =N

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



N NHBoc NH 13CF3 / CF3 N N N-NO / NN NHBocNH

114N-NID-- N NN NHBocNH EXAMPLE 1: WD 2004/ 022560 54

NH2 0 N PCT/ US2003/ 027502 The product from Preparative
WoRINRs@2 (1.0 eq.), isonicotinoyl chloridePCI/US2003/027502

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 wth

CH2Cl 2. 5 The conbi ned organics are dried over Na2SO4,

filtered, and concentrated. %Re crude product is

purified by flash chromat ography. EXAMPLES 2-11: By

follow ng essentially the sa [ QGE e f hin
Chuhg | EN comBINGd GaBbich B ARGY Pl Ses Aot 36d um
ethé ified bPFlaeiehromdtdgefphyabl e
CW%W%’Q%E-Ji‘?é’é“?ﬁ@@é ORI bf e ichomageprye:
EXAMPLES 13-22: _ _
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 prépared:

TABLE 15
Ex. Column 2 Column 3
13
/N — ‘s —
N~ N~
O
NH2 HN\ ,{:O
7
N
14
N N~
@]
NH, HN\S/I=O
]
>N
15
x N~N/ . N‘N/
0
NH, HN 2oy
“3
\ Nio_




2N-NN'N N NH2ZHN O N 3N N N-NN'N NH2HN O |

N WO

2004/ 022560 55 PCT/ US2003/ 027502 4N- N- NNN-N NH2HN O
[ NNO_ \ \-5N N NNNN-N NH2ZHN O N | 6l

NOC NNNN

wO\20bkA21db600 N PCT/US2003/027502
58
16
/
™ N“N/ X N‘N
0
NH, HN\S:':__O
| A
+I
N
o
17
Ch N Cl\ N~
Y/
N~ NN
NH, NH
N \\-O
l P
CF3 CF3
18 cl /N% cl /N%g
N~ \%,Nm/
NH, HN\S/,z o
7
~ N
19 74 \ CF3 /4 \ N CF3
0 NN 07\ \’4%
/
\ N\N/ \ N‘-N
NH2 HN\ /L
7
N
20 Il /l
/N o /N =
V/.
X N\N/ x N‘N
NH2 HN\S//=
7
~ N




CF3 C NCF3 701 N ~(( NNNN

NH2HN
O NY\ NNNO - \ NN NHZHN O ~ | VO 2004/ 02
PCTI US2003/ 027502 9l

y CF3

\ N WD 2004/ 022560 56

_ ~i I N NNN-N NH2HN Ol CbzN N
woLlGhERsdY NN T NH2N-N HN O | PCT/US2003/027502
59

21 ChzN CbzN
- N‘N/ N N‘N/
NH, NH
N‘ N S\:(‘;O
P
22 bz bz
N N
[ N\N/ N N\N
NH;p NH
N| X \go
/
EXAMPLE 23:
N\
N _STEPA O/ S N‘N
“STEPB
%
N 7
X 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.
is stirred at reflux for 16h, cooled to rt, and concentrate

10
puM).

STEP B:

The crude material is purified by preparative thin

) dropwise. The resulting solution
d under reduced pressure.
-layer chromatography (8 x 1000



10

N Cbz Cbz 1IN NNN, NO,, ,N. ~ NNNNHNONH N

EXAMPLE 12: The product from Preparative Exanple 107

(1.0 eq.), 4-pyridylsulfonyl 5 chloride hydrochloride
wOboooatssp, and pyridine (2.5 eq.) are .stirrePCT/HS2003/027502

CH2CI 2 for 24 hours. The reaction mxture is diluted

wi th saturated NaHCO3 and extracted with WO

2004/ 022560 57 PCT/ US2003/ 027502 CH2Cl 2. The combi ned

organi cs are dried over Na2SO4, filtered, and

concentrated. The crude pro8lct is purified by flash

chromat ography. EXAMPLES 13-22: By foll ow ng

oni §0: sotbten BEETRRAR ECHSREath xaide 29, SEpPRIECIEC
at it3s abid mgwl;d'r viiss. UTe BesuttingTeoltutionys stirred for 18 h at rt
angrise gg;ggﬁtraﬁéd lﬁﬁdérS reduce lplrjerggurzeqo'l'#engruge %gé\{ehlahlrs 'N%i%olved in
CH2Cl, .and the organic layer is sequentially washed with sat. aq. NaHCO;3 (2 x 2
mL) and brine (1 x 2 mL). The organic layer is dried (Na2S0y), filtered, and

concentrated under reduced pressure. The crude material is purified by

preparative thin-layer chromatography (8 x 1000 uM).
EXAMPLES 24-33:

By essentially the same procedure set forth in Example 23 only substituting
the chlorides in Column 2 of Tabie 16 the compounds shown in Column 3 of Table

16 are prepared.
Table 16

Ex. Column 2 Column 3

NH,
24 O/ H X
N /N —
Sae

M=\
HN._O
7
N
25 O
HO "N C[\\] N
H : ‘e —
< /
N~
\OH\K\( N
HN._ O

Z
N




NH2ZHN. SOO N N N- 14N - N- N NH2HN. SOOI N 15N, NN N-N

NH2HN' S O oo- WO 2004/ 022560 58' PCT/ US2003/ 027502 N N

160 Ox N-NN H N.SOO NH2(N- I 0- 171 N N N NN -N
PCT/US2003/027502

WERMAS=0 O3 OF3

61
2y
HO ﬁ N /N _
y)
N~
OH\E( N
HN._ O
“
N
NFe /k/
H : n /N =
~, 2 /
OH \OH 2 N‘N
HN._.O
7
N

28
NH, H
)\( /k(N /NX
OH L(N ~N
HN60

HO HO N‘N
HN._O
30
NH 5}1 ’NWX
»
HO X~ N\N

HNET




18 N~ A N~ xi

> NNNHN 13) s c ~pl
CF3 / CF3 190 N ON N N NAN NHZHN~S O N // (

NH2N z ztl |
11

20zz~I1 N-NN N-N Y HN, S O NH2N WO 2004/ 022560 59 21
wt)'zZ004/022560 PCT/U52003/027502
62
31 OSNHZ HO |
L d/N N
§ N~N
i . W/g
N N
d
¢ on q N~N
OH HN 6
33 NH,
¢+ U S N\N
OHH 5
EXAMPLE 34:
Cbz. HN
N N
_ N~
N N\N/ ] HN C':
HN_ O
7
“ N
P

To a solution of the compound prepared in Example 10 in anhydrous
acetonitrile is added TMSI (4 eq.), dropwise at ambient temperature. After 10



=

10

22 EXAMPLE 23; 5 PCT/ US2003/ 027502 STEP A: To a

sol ution the conpound prepared in Exanple 6 in

di oxane/ DI PEA (2.5/1.0) at rt is added

-§%§Iopentylan1ne (1.2 eq.) dropw se. The resulpomng2003/027502 .
oM s stirred at reflux for 16h, cooled to rt,

and concentrated under reduced pressure. 10 The crude

material is purified by preparative thin-Iayer

chromat ography (8 x 1000 gm. STEP B: WD 2004/ 022560

PCT/ US2003/ 027502 60 To a solgati on of the conpound

prepared in Exanple 23, Step Ain CH2CI2 at rt is

added TFA (5 eq.) dropwi se. The resulting solution ist ted

SiriteSthd adetditrite itremovedin vaeua; ohee FRsWlinayelipldpam is trea

reduced pressur The ¢ Iy ' b : NNThe pH

213 HesoRRENg7 g gt B | AmechatbilipELOREX.NThe p

whg a?ﬁxboué% aajlaéile@fio (12 with250 % Nagl\alakgm) tannﬁ_ée \éﬁosc;u%;gis isolated
: e organic |ayer i ri .
by datusiamot he seluiah avity Nath 1 TRl expacERiECH.Clz (5X)

teri ' I~ by preparative thin-I|ayer
ﬁ?‘&%ﬁ%&?gﬁﬁﬁfg@glooo M. EXAMPLES 24-33: By
EXAMPLEBSI36-8Te sane procedure set forth in Exanple 23
only substitut, t ' I P& 34 oaly substitutin
Tabl eﬁwsﬁﬁﬁt'%'lé’ﬁ-ﬁ%ﬁ%’%@ @ﬁ%%urugﬁb%ﬂwﬁ l:"3?‘%|of Tabl 6 16 J
M cHMBRaRESIShA@PIreC G GbTable 1ZCHeueampoyngg ghawn in Column
NNHNOI N

25HO~, .' HNN
3 of Table 17 were prepared.

TABLE 17
Ex. Column 2 Column 3
35 CbZ\N HN
/4
N NNN/ ™ N\N
H W
:O =
Ny ™
N| X \\O | o)
L L
36 t({‘;bz Ir:Il X
YZ ’
N ’d =
ad —— /
e N-
x N‘N/ N
HN.__O
HN._ O
o //|
‘ N
N
37 ﬁbz H
Yg Q"
s — S N~ /
™ N~J N
NH NH
] =O
N \\‘—'-O Nl\ \\o
{ Z
=
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SOHHNO I N W 2004/022560 61 26 27 28 29 30 CNH
HOB PCT/ US2003/ 027502 WO 2004/ 022560 62
PCT/ US2003/ 027502 NH2 H 310~ O N N OHN-N HN O NH2 N

W Soolilodateo  OANNNNNOHHNOI N PCT/US2003/027502
64

ASSAY: The assay on the compounds of the present invention may be
performed as follows. .
BACULQVIRUS CONSTRUCTIONS Cyclin E is cloned into pVL1393

. (Pharmingen, La Jolla, California) by PCR, with the addition of 5 histidine residues

at the amino-terminal end to allow purification on nickel resin. The expressed
protein is approximately 46kDa. CDK2 is cloned into pVL1393 by PCR, with the
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 CDK2 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 -700C.
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/ml in kinase buffer containing
50mM Tris pH 8.0, 10mM MgCl 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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To a solution of the conpound prepared in Exanple 10
i n anhydrous acetonitrile is added TMSI (4 eq.),
waeapnexsed at anbi ent tenperature. After 10 WPCT/US2003/027502
2004/ 022560 63 PCT/ US2003/ 027502 mi nutes the
acetonitrile is renoved in vacuo. The resulting yell ow
foamis treated with 2 N HC solution (7 nL) and then
washed i nmediately with Et20 (5X). The pH of the
aqueous is adjusted to 10 Wt h 50 % NaOH (aq) and the
product is isolated by saturation of the solution

b L ko B R T B A B S
(1 @?@é}fg@@}éw% ST @ 2908 dUB Sratlsol Bbharé Miksdmbe 34

ituting the conpounds shown in Colum 2 of
corBinke with, 10t jleof il oisaucaspainavin each@@lifontestiog. Thplkinase

reav-\pﬁg;rﬁﬁqpr a %Iir S)Ogl,'a i?io-rlx-%%g p]fZ)f EX pﬂl'l'lfg@ndz &ql ﬁ&lln of%B%ggP 2 ’(#}Iom
Amersham, UK). The reaction is allowed to run for 1 hour at room temperature.
The reaction is stopped by adding 200 p! of stop buffer containing 0.1% Triton X-
100, 1mM ATP, 5mM EDTA, and 5 mg/ml streptavidine coated SPA beads (from
Amersham, UK) for 15 minutes. The SPA beads are then captured onto a 96-well
GF/B filter plate (Packard/Perkin Elmer Life Sciences) using a Filtermate universal
harvester (Packard/Perkin Elmer Life Sciences.). Non-specific signals are
eliminated by washing the beads twice with 2M NaCl then iwice with 2 M NaCl
with 1% phosphoric acid. The radioactive signal is then measured using a
TopCount 96 well liquid scintillation counter (from Packard/Perkin Elmer Life
Sciences).
ICso DETERMINATION:  Dose-response curves are be plotted from inhibition
data generated, each in duplicate, from 8 point serial dilutions of inhibitory
compounds. Concentration of compound is plotted against % kinase activity,
calculated by CPM of treated samples divided by CPM of untreated samples. To
generate |Cs values, the dose-response curves are then fitted to a standard
sigmoidal curve and ICsp values are derived by nonlinear regression analysis.
While the present invention has been described 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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2004/ 022560 PCT/ US2003/ 027502 64 ASSAY: The assay on
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performed as foll ows. BACULOVI RUS CONSTRUCTI ONS:

Cyclin Eis cloned into pVL1393 5 (Pharm ngen, La

Jolla, California) by PCR, with the addition of 5

hi stidine residues at the amno-termnal end to allow

purification on nickel resi® The expressed protein

is approxi mately 45kDa. CDK2 is cloned into pVL1393 by

PCR, with the addition glﬁé@ggal)enagl utinin epitope tag
at the carboxy-termn nal VPDYAS). The expressed

Wrmtqg Shimadisappr oxi matel y 34kDa in size. 10 ENZYME
1. D oioaund reprasantad by the SHfugtirdl formuig?Pr ess! ng
cychi
RA_N<_ R
R Q
H'N‘Q
R
Formula lil
wherein:

Q is =S(0z)- or —C(0})-;

R is aryl or heteroaryl, wherein said aryl or heteroaryl can be unsubstituted
or optionally independently substituted with one or more moieties which can be
the same or different, each moisty being independently selected from the group
consisting of halogen, CN, -OR?, SR?, -S(02)R?, -S(02)NR°R®, -NR°R?,
-C(O)NRSRS, CF3, alkyl, aryl and OCF3;

R?is selected from the group consisting of CN, NRSR?,

-C(02)R?, -C(O)NRPRE, -ORS, -SR®, -S(O2)R’, -8(02)NR°R?, -N(R%)S(O2)R’,
N(R?)C(O)R7and —-N(R®)C(O)NRR®; alkynyl, heteroaryl, CF3, heterocyclyl,
alkynylalkyl, cycloalkyl, alky! substituted with 1-6 R® groups which can be the
same or different and are independently selected from the list of R® shown below,

7\
i—(CH)i N N—R®

/(CHz)m\ 8 /N 8 .,arylL—\ 8
N-R® §—aryl—N  N-R g N-R
K , % LA N and .
R? is selected from the group consisting of H, halogen, -NR°RS,
-C(O)NR®R®, alkyl, alkynyl, cycloalkyl, aryl, arylalkyl, heterocyclyl,

heterocyclylalkyl, heteroaryl and heteroarylalkyl,
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and CDK2 are co-infected into SF9 cells at an equal
multiplicity of infection (M1=5), for 48 hrs. Cells
are harvested by centrifugation at 1000 RPM for 10

vﬁﬂﬂ/ ot hen pellets lysed on ice for 30 ni PGE/ES20PH027502
ve

Imes the pellet volunme of |ysis buffer
containing 50nM Tris pH 8.0, 150nM NaCl, 1 % NP40, 1 nM
DIT 15 and protease inhibitors (Roche Di agnhostics
GrbH, Mannheim Germany). Lysates are spun down at
15000 RPM for 10 mi nutes an@¥ t he super nat ant
retai ned. 5m of nickel beads (for one liter of SF9
cells) are washed three tinmes in |lysis buffer (Q agen
GrbH, ). Imdazole isyadded to the cul ovi rus
superngtant tp a final c ekt ati on of( t hen
i ncubajed with the nigkel 20 bwads.f gp ' at
40 gsRroteips are &l Ut ew %s, butifer agni ng
250mM i mi ol e. uate isTd¥al yzed overni §hz in <2 and
liters of kinase buffer containing 50mM Tris pH 8.0,

1 mM DTT, 10nmM MyCl2, 1 -50di um orthovanadat e and
20% gl ycerol . Enzyne iq stored in_aliquots at -70C. IN
VI TRO KI NASE ASSAY: Cydli,n ki nase assays are 25
performed in | ow protei .hiNYdi ngs96-wel | pl ates
(Corning I nc, Corning, w York). Enzyne is diluted

to a final concentration of 50 tﬁ%%éﬁg ki nase buffer

wherdiR aacat séi@mtiyrgmvdoplmlsaod. ary o 9?; ™ gg,T_,c'alnd
) i ym or Vi fe2! c

heiesas ol RtToR 10 ey Barvialf fer Ftdr &

peptide dgrived fro
'iéﬂéégﬁ\dé% dtfctifed\ars sicown immpdiatﬁh)eagmﬁqr a%é:ap e substituted

ool oo e g s on

004 B@ing ndependenthnselacted from thergroup
conbistingof ha(ldgl;@w.@lkybrﬁiyln@jc' i 0 el ﬁita ? & RﬁgS(Gn)R?'
suRskr grgBn_ ' hag{O)NRART,RER" WI(O2 ),
R R IO T e O, ol [ SRERs, The
JOANRIRP & RT)S(0L)R’ SAHRPSHONS ardirN(Ro ' of 2
gM ATE and 1 'Cil' of 33P-ATP (from 5 Anersham UK).
The r%d%ﬁ-&ﬁ'qg’padw'owed to run for 1 hour at room
terrpq;ﬁsqgg‘r&.amﬂpe reaction is stopped by addi ng 200 |
of sto uffer containing 0.1, 9 i {0 -
ATP, Riisselstied fom the %’Pﬁl °°§‘FP§Y3J§’:~HU|Q'@' 3%@% é’é‘bé‘g‘)\” ,
%@Z%?M fr{e‘?(%PﬁcﬁélW RbRFAC Hlﬂallfy@,rhet&oaiyhtar@shetmn@)&yh wherein
sdre eh capture (b)fato a]fEG-vveI II gé‘g’o&iél 1§ikyl,
phait ef sarhakylk ankandpikyEexapalkyl Beterayavl u5|¥1g{, 2 tod with
il ter ' tutédPar bptiahaity skbstituted wi
E@tﬁ\g\qarﬂ%ﬁd @gﬁ%‘ﬁ%’g@@ é%bgaggg?%ucé i gTs a?e. bein
Bhé B Rdte tholtiesastiicngan he the sameRdereR RAGMMRIRY being
then twice with i O alRden sik@can,
m@ppa%emwavﬁﬁ%e‘ﬁf’éﬁgﬁgg?%é%énsé'é@S?eﬁd'?g% ng gf %
oycloalkyl, heterocyclylalkyl, CFs, OCF3, CN, -OR®, -NR'R™, -N( )B°°'7
LCR'R®):0RS, -C(O2)R%, -C(OIR®, -C(OINR’R™®, -8OaH, -SR™, -S(02)R’,
SOINRR', -NRES(02R’, NREC(O)R” and -NRIC(OINRR™;

R"is selected from the group consisting of H, alkyl, aryl, arylalkyl,
oycloalkyl, heterocyclyl, heterocyciylalkyl, 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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TopCount 96 well liquid scintillation counter (from
Packard/ Perkin Elmer Life Sciences). 15 ICn
DETERM NATI ON:  Dose-response curves are be plotted

wa 5fihiaf bition data generated, each in dupldmEs2e03/027502
rom8 point serial dilutions of i nhi bitory

conpounds. 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, 6Be dose-response curves are
then fitted to a standard 20 si gnoi dal curve and | C50

oM meicies waih s nasanaer ERrETeah SRR e, ,
mde&%@béﬂﬁ%@l@c{@dtﬁrﬁ bR ool ge 9°dohs@tnﬁgboﬁansgansalxm ayhr t h

al'ternati

cations, agg %bPer

cyclmamyahemrscydisdalwlﬁ Chi, (DCE& Q\Tﬁp—cﬁ% nt"Nﬁ(’l)Rt OB
(Cigtfgj)ﬁ% ‘Ezqghahg:(@gﬁﬁatl on@éﬁaz???ﬁ (l(}al I
-S(@é)N'R“fPtMR@)s(O 2)Ra ngu; )xss(cg yanoN(iR/ (@b@ge?qt. )

i nvent i on PP

What is qyog}/\g@ély, (§ F‘Q Hﬁ{%%ﬁﬁ%{gpr esent’ eg?@%m n
the ﬁdlé‘tg—l—lﬂﬂ* RY ?r'id%é‘]om'éa t5g&her td\folin a-bwl@lk\yl Iémhatﬂracycml
ety viticeaah ohaeis evabeliy & BeAroRya Braydeflo disngttuted or
opt%ﬂ?tly @'{gfgbgméjntlfde n@)égmmﬂ% wmhddggtﬁ@ndngbfél%tg tgtdm)s; tut ed

di fRessetectahitbmitbe gtou poesnsistingnf p@waéqyplognlkgl; p@iﬁgeroaryl
ary{ag{)yﬁ)n Q;’I&gle ér%%&ﬁll&&éa%e Ein@g@&f%ﬂkg%balweteﬁwalkyl

aryBhéterdBe)| BRE arylaiRylicans ensubstifuterhor optianay, mdependently

subcsg{:]qgleg tyqlgj%@q-\qr mo@(Nrgggﬁﬁg ﬁ& %Zﬁrhg? g%%rgg%ﬁgqur&ﬁ%ach
mo@&% B@hg@rjé(j%élﬂ?éntl?‘%&éb@ﬁ@d\ﬁ%grcﬂimmmgef halogew, alkyl,
aryl, cycloalkyl, CFs, OC?IFs, CN, -OR?®, -NRPR'?, -CH,0R5, -C(O2)R®, -C(O)NR°R™,
-C(O)R?, -8R, -S(0,)R™, -S(02)NR°R', -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 R, -C(O)NR°R™,
-S(02)NRPR™, -C(0)R"and ~8(02)R’;

R® is selected from the group consisting of halogen, CN, -NR°R',
-C(O2)R®, -C(O)NR®R'?, -OR®, -SR®, -S(0)R’, -S(02)NR°R'®, -N(R%)S(O2)R’,
-N(R®)C(O)R"and —N(R®)C(O)NR°R'?;

mis 0 to 4, and

nis 1to4.

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-yl;

R? is CFa, CN, cycloalkyl, -OR®, -CH,0R® or heteroaryl;

R? is H, unsubstituted aryl, unsubstituted heteroaryl, aryl substituted with
one or more moieties selected from the group consisting of halogen, CN, -ORS5,
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al kynyl al kyl, cycl oal kyl, al kyl substituted with 1-6

RO groups which can be the sane or different and are

i ndependently selected fromthe list of RO shown
wbeb@awzzse CH2) N N'R8  / (CH2) m (N-R8 -aryl  2@Tns¥i3827502

"ty .aryl~~~N-R8 -/ and R3 is selected fromthe

group consisting of H halogen, -NR5R6, -C(O NR5Re,

al kyl, al kynyl, cycloal kyl, aryl, arylal kyl,

het er ocycl yl , heterocyclylalkyl heteroaryl and

het eroaryl al kyl , WD 2004/ 082560 67 PCT/ US2003/ 027502 (

1-2 8 R1-2 and R8 wherein each of -said al kyl,

oS TI IRNE ATE TI E EE

one'®t rﬁ&% :hB%t;B@*sére%fébOﬂrdh the Q’@Ju@tdoﬁﬁlsﬂﬁ@@ﬁhélbgéﬁt(DNeéORE’

are shown 1 mmedi at above for R3 can be substituted
CFSDFOGEBJQih)ﬂHnFl ayie dently substituted with one or

m)reRgm' Les which can be the sane or different,

each ' ety ei ng i ndepe pt ly sele romthe

gr oud‘J )n OR, cao Si st Nng of I , aryl,
cycl o3l kyl —=OCF3, 5 5
(CR4§99WC(02)LR§/ &9 _ SRs,
-S(02) R6, 10 - S( 2) NR5R6, ~ - N( 8( 02) R7, 1"N( R5) (9
and -N(R5) (O NRSR6; R4 _igylHd, halo or aI kyl; R5 is H

or alkyl; R6 is selecte the group consisting of
H, alkyl, aryl, aryl®gd , gﬁl kyl, heterocyclyl,

het erocycl yl al kyl, hetekQaryl, a heteroarylalkyl
wherein 15 each of sai d al'kyl, aryl al kyl
cycl oal kyl, heterocyclyl, heterocyclylalkyl,

het eroaryl, and heteroarylalkyl can be unsubstituted
or RibisiHytelo vr lowestilyt ed wit h

R®is H or lower alkyl;

m is 0 to 2; and

nis1or2.
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, -OR®, -
CH2ORS®, or heteroaryl.
5. The compound of claim 2, wherein R3is 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, CFs,
lower alkyl, methoxy, and CN, or

2
R8—— 5 R® N\g
1-2 or .

6.  The compound of claim 2, wherein R* is H.
7.  The compound of claim 2, wherein R® is H.
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one or nore noieties which can be the sane or
different, each noiety being independently selected
fromthe group consisting of hal ogen, alkyl, aryl,
wo¥6lseadsky! , heterocyclylal kyl, CF3, OCF3, CMCTASRN3/027502
-NR5R10, -N(R5)Boc, 20 -(CRAR5)nOR5, -(C(02)R5,
-C(O R5, -C(ONR5R10, -S03H, -SR10, -S(02)R7,
- S(02) NR5R10, -N(R5)S(02)R7, -N(R5)C(O R7 and
-N(R5) C(O NRSR 0; R10 is selected fromthe group
consisting of H, alkyl, ary0, arylal kyl, cycloalkyl,
heterocyclyl heterocyclylalkyl het eroaryl, and
het er oar yl wherein each of said al kyI aryl,
8. aryihg mqmpowié?f&éﬁ' Wh%%'@ﬂ‘&&& yl,
0. Nebioay bl @ doblaima? whekah Fisd-pydayl het er oar yl a y

can e uns stituted or optional Py substituted with WO
10. ZOMMﬁmnémf/mwf@NB@lsﬁ%pMW or more noieties

can b f ach noi ety being
i nd mﬁ'ﬂ?’[@@ct e ré’thg B& Jﬁ consi sting of
12. ha|'ﬂ-@9ébmpb|jﬁd 2, whierein R ts;/tbbcbhbklyle of hepyeidylc pethe Mioxjde of 3-
CF3, OCF3, CN, -OR5, -NR4R5, -N(R5)Boc, -(CR4AR5)NOR5,
pyridg. 02) R5, - C(O) NR4R5, -C(O)R5, -SOBH, -SR5, -S(02)R7,
13.° -TH of i, ﬁH&‘élR?sald RE RECEL.O R7 _and
-N(R5) ( NR4R5 or optl onal &6 &ﬁ and R10 in the
14.moi Ehey comparbof ahaim4,iwh %‘naﬁ%d 3 the moiety

N%corﬂﬁéﬁf%eoﬂ d?él{?ae@ v@H&ﬁHF@qls%gclﬁﬁIkW a cycl oal kyl or

het eroc sai d Tc)écl oal kyl or
16. het'ﬁi&)cmand”mﬂ alaigm 41&Whﬁjelnr|§ ulﬁstQHthblf 2Q§H30nal ly

7.7 ol eormpou pEoalh B aiero e HbBoRER. Slodhi, |0

cyoidperityl of ¢ |oné)&yyl aryl, heteroaryl, arylalkyl and
heteroa k el n ea I kyl,
cycT'@ﬁ:\F@POU’P%?feql%‘H}@l“érWﬁ" m%eam%gler oaryl and
19.a1 é”f"?é bg,ln tslls'mu Bﬁc|%iﬁfm?ﬂ¥ergmtk?lﬁ%w@mmﬂmbm
i ndependently substituted w one 0
20.hi The sempeend akciaigntsd.dvh Q!F'Pfsé’l"éwe'@hﬁ'ﬂo FD 'WE. ng
lsoﬁ&%&pg{ﬂﬂrﬁh@ sel ected fromthe group consisti ng of
[

gen 15 aryl, cycloal kyl, CF3, OCF3, CN,
21- ORBhe cbliﬁﬁallﬁlj of cale B, whepgin R s t-bubyl.0) NRSR10,

'6'9?\%‘8‘” Cﬁff%‘@%?ﬁl%‘ J“B?%%%g Ho e RN skl

suﬁiutut@d stihasriecsr rhoembibtiegyselagted drom the grgup tomgisting of F, Br,
Ci\(/I Egg 8 S(02) NRSR10, -C(O Rrand -S(02) R7; 20 R9
CI'I CI"Fr"’om the group consisti ng of hal ogen, ON,
-NR5R10 > -C(O)N OR6, -SR6, -S(02)R7,
- S(02) NR51®, -W(R5) S(02) R7], R5) ?0) R7and

- N( R5) 'O)SNRS
heteroaryl,
23.  The compound of claim 15, whersin R3 is:

N 1-2
\ (F/\N
— S~
RE—T ;
H Ry €

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

RB



nislto4. 25 2. The conmpound of claim1, wherein Ris

sel ected fromthe group consisting of phenyl,

napht hyl , 2-pyridyl, 4-pyridyl, 3-pyridyl,

N- oxi de, 3-pyridyl-N oxide, PCT/US2003/027502

“ﬂ)gwhglggol 2-yl, pyrimdin-5-yl, pyrazin-3-yl and

pyridazin-3-yl; R2 is CF3, CN, cycloal kyl, -OR6,

-CH2OR6 or heteroaryl; R3 is H unsubstituted aryl,

unsubstituted heteroaryl, aryl substituted with 30
~one'or nore noieties selectqgd fromthe group

“consi sting of hal ogen, ON, -OR5, WO 2004/022560 69

PCT/ US2003/ 027502 CF3, - r. al kyl . and
25,y c|The dorhpournst ef daiyre 29 whwGM%%ﬁtef%@J@fﬁa’{ﬂ'u?’é\d- with
2 ok EpMRG IR SRECIEEOR F bR SRS o8 2uf

and cycloalkyl, p8 5 R4 is H halo or
ower al kyl;

cI a| @herein FﬂleoCFS (]\I

or heteroaryl 5. The conpound of clal ;
wherel is H, aIkyI 0 IkyI C(O or
aryl ergin Sald a kyI and aryl L8 nsubstltuggd or

optionalNy |ndepende substltuted mnth one or re

noi eti es which can be the sane or di
nnlety belng | dependen ected
S| St i ng Br Qlo
hoxM -~ / )
X N\N X N\N
. N\N
HN\ O

0SS\ /l / N
© l x N \/N\o- lO‘

Y? \X L YiFa
\\ N‘N _ N~N N N‘N

“ 3 7 “3 7
~ N N N N
Cbz
CbzN YE YZ ’7;
Y
N N‘N N\N N N\N Y N‘N
HN

i'N 5 50 @
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6. The conmpound of claim2, wherein R4 is H 7. The
conpound of claim2, wherein R5 is H W) 2004/ 022560
PCT/ US2003/ 027502 70 8. The conpound of claim 2,

Is 2-pyridyl. 10. The conpound 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
N- oxi de of 4-pyridyl, or the N-oxide of 3- pyridyl.
13. The conpound of claim472wherein said R2 is CF3.
14. The conpound of claim4, wherein said R2 is CN
15. The conpound of claim4, wherein R2 is cycl oal ky],.
10 16. The coppound of clai wher eip CH2
or-CHQOCHG '

is cymko cy ofatyl , noy|

cycl ohe yI . Th und of N4

het er oar N‘NQ. The compound of ¢laim ' '
H #820. The congigyund of cl al N84,

| ower al or aryl.

wherein s @ | ower al Kyl is nethyl Lethyl, isopr yI
or tMr 21. Tifte Jponpound of” c ai m 20, wh reun
R3 i b yI 22. Bonpound ofxgNaim 2, whe

is O, unsubstituted phefbgl , phenyl substituted

one or nor ted fro the gn@up

consi s

het er oary
is:_1-2 R I

wh'edoglosrsed i s 0. 9. The conpound of claim 2, wogrmshewsmso?

‘N



2. WD 2004/ 022560 71 PCT/ US2003/ 027502

25 nis 1 or 2.

25. The conpound of claim 22, wherein said heteroaryl

is furanyl. 26. A compound selected fromthe group

W?)‘é‘i/&ztz.kdﬂg of: 5 Cl t WD 2004/022560 72 11 pii/dkbobs/dy7soz

OH YNN 5 HN~OHN~OHN~Oc N CH
PCT/U82003/027502 INNUILI:ly NN HN<~-1IOHN,,0O-:;0
N WD 2004/ 022560 73 5 or a pharmaceutically acceptabl e
27. A conpound of the

salt or solvate thereof.
for mula: SOH L,, NN HN,, 730 PCT/ US2003/ 027502 HN-c-;

,ON

N
N

5
or a pharmaceutically acceptable salt or solvate thereof.

7. A compound of the formula:
Yg / : Yg Yg
HN HN

N
o)
™ N\ X N\O j/z j/g
N\N H N\ \ ‘N

\

N
O OH

/

E /
\ \ N‘N
HN O HN

5°
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WD 2004/ 022560 74 PCT/ US2003/ 027502 5 or a

phar maceutically acceptable salt or solvate thereof.

28. A nmethod of inhibiting one or nore cyclin '
wg‘i&ﬁ dapy Kinases, conprising adm nisteringpérus2003/027502

therapeutically effectlve anount of at |east one

conpound of claim 1 to a patient in need of such

inhibition. 10 29. A nmethod of treating one or nore

di seases associated with cyclin dependent ki nase,

conprising adm nistering a vherapeutically effective

anount of at |east one conpound of claiml to a

patient in need of such treat ment . 30. The net hod._of

cl ai m.@g vvher ein\gaid cy n dependent k| nase i

Thﬁ me hod of almn 29, eim_sn. d
@ t he gnou @'onsm t Tng) of :
. rNer

dlsea €l e

cancer

| ung, snall Iung ca r ophagus,

bl adder, ovaﬁv ncr eas, cerwxOlq PJ 0
prostate, and skin, |nclud|ng uannus cel | |nona
| eukem a, acu é’|ynphocyt|c I ukgm a, acute

| ynphobl astic em a, B- I Iynphona %ell
ki ns Iynphona no

g% » ’ an "chrodi ¢
nmyel ogeno s, euk dyspl ast | cc Isypdr o
Bewc | eukeni &: fiNDFosar comay
: gli o

aécorm A, neur qiyy aspone,
and schwafhomas; 5 mel &rbne, seni nong,
teratoca noma @oma, xenode N
pi gment gsu kera pct ntChoma t hyroi dj_fo |ICU|@/ o
cancer a aposi ' >%&arcoma. 32. A ne d of ting

one or nore diseases associated with cyclin dependent
ki nase, conprising adm nistering to a manmal in need
or afphaunaceutlceﬁu acceptalje saltoraeivatethereet.r st conpound,
which is a conmpound of claiml1l, or a pharmaceutically
28accAphethbe of irhibiting ené vareoreheycin dependentrkinanssn comprising

ad@g}is::;gﬁﬁé at grasb%ﬁp cacily e%%edam&mt%f at ﬁa%@goﬁé’ %B%%gmd 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, smali 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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an anti-cancer agent; 15 wherein the anmounts of the

first conpound and said second conpound result in a
therapeutic effect. 33. The nethod of claim 32,

furth nprising radiation therapy. 34. ThepoEtUsmos/027502
8#’@P§%%%§2, wherei n said anti-canggr agent is

sel ected from the group consisting of a cytostatic
agent, cisplatin, doxorubicin, taxotere, taxol, 20
etoposide, CPT-1 1, irinotecan, canptostar, topotecan,
paclitaxel, docetaxel, epothifbones, tanoxifen,
5-fluorouracil, nethoxtrexate, 5FU, tenozolonlde

cycl ophospham de SCFl . 66336, R115777, 8,123,
214662utel andsahgonic Tyelaaenouserkeide el %@ES%&SE!@@E“‘* and
i ntron, ara-C dr| anyci n, cytoxan, gentitabine,

PWTHM?‘PCWS‘SI?%%“ Chi ormet hi ne, | fosfam de, Mel phal an,
Chl o¥greaagdoma, zﬁa&dqmyvsnmomaﬂl et hyl enenel anm ne,

o alnenons: BrabBe AP S 4Dl seARpnGRiaBLSt | ne
r@kﬁ&ﬁ\%‘ Q&nlnoﬁﬁd;/ﬁ]rﬁfﬁ%ﬂﬁhbmw osteoSaicomanienogderoma

arabine p

umem@ggégan Sﬁ%{ﬁ Qﬂ“t | Irt%( ﬁlgﬁg%om K@Qo& s sarcoma.
%3 ndg X b{éghq]a%fg%gﬁﬁg e SAmbtd ai8BasEs amumw it oyplln

pirrupicin, ldarubicin, Mt
déondent kinages icompkisingragisinistering 13 Bafg F‘@iﬁg}{ Sad ot slith
Tenlw%ggl de 17a-Ethinyl estradiol, WO 2004/ 022560
003/ 027502 76 Di et hyl sti I bestrol, Testosterone,
Pr ednj$ a@untaferirsnesrhpoane, wiiich is@ camplouind of claim 1, ora

propi onate, Testol actone et at e,

pharmacetticaily asceptable ﬂ&/%\%@e@gé?e gne Pr edni sol one,

{m’am:l nol one, Chlorotri ani sene, Hydroxyprogest erone,
nogl ut et hi m de, Estranusti ne,

Medr oaly pmogetofatdensione aﬁ@ongé’t‘j’m‘?ﬂuingesa'gl s5eane ggmpound being
Toregﬁene g%mrelln G spl atin, Carbopl atin,

acrine, Procar ba2| ne J d
M t OXAkFelthe draounts sbthee firheempered 8015 gecdnd compoun
Anastrazole, Letr Capeci t abi ne, Rel oxafi ne,
reslltdn 2 thaepeyfic ﬁﬁ?@ghet hyl mel ani ne. 35. A

BRAr NIREHdtRed oﬁ@amsztﬁmthec eopwprisinggagiation therapy.

thera utically effe a tocfitie
(3érrpoﬁ'ﬁ§ rpgthed af ¢aim g% g@[g)%ﬂtmcﬂc tagkgggts one d from

pfﬂi@eégdsléﬂ{'\é ¥f A¢gRBiAN agardy ¢|spiat|n Ubxofliscin, taxotere, taxol,
pharmaceut| ca

etoqpsic, GPOAS, GrotoRon SaTpOst BePIeRABnp o el icgovel
fg{p@ﬁ'} @?Sﬁ gt% lé)gnge?tﬁ rbﬁsftlzﬁbﬂtg%éfg {ng‘lﬁ}é&éﬁe&btél 5#yE Rémozolomide,
@jBlophbspharide! SCHEE3BAR IS 7, LT {2 i 1406 resse,
p‘acr}:%%?? g{ﬁ# g%éj IpS SRl BERR ABBLEL, iMAGS ard-BTRMrERTYcIn, cytoxan,
gemcitabine, Uracil mustard, Chlormethine, Ifosfamide, Meiphalan, Chlorambucll,
Pipobroman, Triethylenemelamine, Triethylenethiophosphoramine, Busulfan,
Carmustine, Lomustine, Streptozocin, Dacarbazine, Floxuridine, Cytarabine,
8-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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Hydrosypiegesterond fuainpgluiptaimide,

nmet hoxtrexate, 5FU, tenozol om de, cycl ophospham de,
SCH 66336, R115777, L778,123, BMS 214662, |ressa,
Tarceva, antibodies to EGFR, d eevec, intron, ara-C,

LAl i1Nn, cytoxan, genctitabine, Uracil nus
ﬁék@ﬁ@ﬁ%@ge | fosfam de, Mel phal an, Chi Oranbtgg:iﬁ)szoos/ozj§02

Pi pobroman, Tri ethyl enenel am ne, 20
Tri et hyl enet hi ophosphor am ne, Busul fan, Carnusti ne,
Lonustine, Streptozocin, Dacarbazine, Floxuridine,

Cyt ar abi ne, 6- Mercaptopuri ne,7¢- Thi oguani ne,

Fl udar abi ne phosphate, Pentostatine, Vinblastine,

Vi ncristine, Vindesine, Bleonycin, Dactinomycin,
[iethyistibestioh, Tdtasterdries Predrigne, Fiugxymestripne: Rramostanolone

Mthra I n oxycgaf o ' LG

e SRS Sl AN oy o

l@F hydtsidro6s,PrebnisbRMe FHigmemelore;, Ghloretrianjsene,
udxymest erone, . Dr omost anal orEwgérrﬁgi-onate,

. y¥B1%dni sol one,
%{j%{)r | ﬁﬁ@@@etitb% EERrOREE MutahiiéTForealifens, goserelin,

ni sene, roxypr ogest erone, .
Cisplatip| Cachdplating ¢ydraxyusea Amaagcrine, Procarbazine, Mitotane,

; _ crine, _
Aokhtehies LepaRistie Aielidhe, CE121 P, AfSstrdzold, 28lregole,
Ehilechapitics Reldxafives Dncloxdfine: or bisxamelhiipptrane. VO
Ry ank bREMaReltigaL saRoRENn cambRG:s SEMHEUREaly effective

SABART 4t 188st IR corAdAUN of RIirok & éarabination with at least one
Hexanet h%lgrrel amne. 37. A compound of claiml1, in

phamaceutiaally aeaeptatie cagiem | 3
36. The pharmaceutical composition of claim 35, additionally comprising one or

more anti-cancer agents selected from the group consisting of 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, Gleeveg, 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, Pentostatine, Vinblastine, Vincristine, Vindesine,
Bleomycin, Dactinomycin, 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,
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Mitoxantrone, Levamisole, Navelbene, CPT-11, Anastrazole, Letrazole,
Capecitabine, Reloxafine, Droloxafine, or Hexamethylmelamine.
37. A compound of claim 1, in isolated and purified form.




